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1.Conep:xaHue y4eOHOT0 MpeaMeTa.

8 kaacc.

IlepBoHayajbHBIC XMMHYECKHE IIOHATHSA

[Ipenmer xumuun. Posib XxumMuu B KHU3HU 4yenoBeka. Tena u BemiecTtBa. Dusznyeckue CBOMCTBA
BELIECTB. ArperaTHoe COCTOssHHE BelecTB. [loHATHE 0 MeTONaX MO3HAHUSA B XUMHUU. XUMHS B
cucreMme Hayk. Huctsle Bemecta U cMecu. CriocoObl pa3aeseHus cMecei.

ATOMBI U MOJIEKYJIBl. XUMUYECKUE 3JIeMEHThl. CUMBOJIBI XUMUYECKUX 3J1€MEHTOB. IIpocThie u
CJIOXKHBIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YYEHHE.

Xumuueckass opmyna. BajaeHTHOCTP aTOMOB XMUMHYECKHX 3JEMEHTOB. 3aKOH IIOCTOSHCTBA
cocraBa BemecTB. OTHocHTenbHas aToMHasg Macca. OTHOCHTENbHAas MOJIEKYJIApHAas Macca.
MaccoBas 10151 XMMUYECKOT0 JIEMEHTA B COCIMHEHUH.

du3nyecKkue 1 XUMUYECKUE SABICHUS. XUMUUECKasl peakus U e€ Npu3HaKu. 3aKOH COXPaHEHUs
Macchl BEIeCTB. XUMUUecKue ypaBHeHHs. Kinaccudukanus XUMUYECKUX peakuil (COeTMHEHNS,
pasNoKeHUs, 3aMeIeHUs, OOMEHA).

XUMHUYECKUN SKCIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOM IOCYAO0H, C mpaBWiaMud paboTHl B
nabopaTopuu M mnpuéMaMu oOpallleHHs C JIaOOpaTOpHBIM O0OpyIOBaHMEM; H3y4YEHHE U
onucaHue (PU3MUECKUX CBOMCTB 00pa3llOB HEOPTaHMUECKUX BEIIECTB; HAOIIOIeHNE (PU3NIECKUX
(nnaBiieHUE BOCKA, TasHUE JIbJla, PACTUpPAHHUE caxapa B CTYNKe, KUIIEHHE M KOHJEHCALHs BOAbI)
U XMMHUYECKUX (FOPEHHUE CBEYH, MPOKAJIMBAHUE MEJHOW IMPOBOJIOKH, B3aUMOJECIHCTBHE MeJa C
KHUCJIOTON) sIBICHUH, HAOMIO/EHUEe W ONMCaHHWE MPU3HAKOB MPOTEKAHUS XUMHUYECKUX pPEaKLui
(pa3noxeHue caxapa, B3aUMOJICHCTBHE CEpHOW KHCJIOTHI C XJIOPHIOM Oapusi, pa3oXKeHHE
rugpokcuaa meau(ll) mpu HarpeBaHuM, B3aMMOJAEHCTBHE Kese3a ¢ pacTBopoM coiu meau(Il));
U3Y4YEHHE CIIOCOOOB pazJieleHusl cMecel (C MOMOIIbI0 MarHuTa, (UIbTPOBAHKE, BbIIIAPUBAHUE,
TUCTUIUIALMS, XpoMaTtorpadus), NpOBEIEHUE OUYMCTKU IIOBAapEeHHOM cosid; HaONIofeHue u
ONMCAHUE pEe3yJIbTAaTOB IPOBEIACHUS OIbITA, MIUIIOCTPUPYIOLIETO 3aKOH COXPAHEHMS MAaCCHI;
CO3JlaHHE MOJIeJIel MOJIEKYI (IIapOCTEPKHEBBIX).

Baxneiimue npeacraBuTe/ M HEOPraHUYECKUX BeIeCTB

Bo3nyx - cmecp rasos. CocraB Bosnyxa. Kucinopong — 3ieMEHT M IIPOCTOE BELIECTBO.
Haxoxnaenue kuciopona B npupoje, (pusnveckre 1 XUMUYECKUe CBOMCTBA (peakluy TOPEHMUs).
Oxcunpl. Ilpumenenue xkucinoponga. CrocoObl MOJydyeHHMs KHCIOpoAa B JIabOpaTopuu H
npoMblnieHHocTH. KpyroBopoT kucinoposaa B npupoje. O30H — auioTporiHas MoauuKanus
KHCIIOpO/1a.

TemoBoit  3¢pdekT XuUMUYECKOW peakluu, TEPMOXUMHUYECKHE YpaBHEHHS, OK30- U
SHAOTEPMHUUYECKHE peakuuu. TOIuIMBO: yroib W MeTaH. 3arpsA3HEHHE BO3[yXa, YCUIICHHE
MapHUKOBOTO 3 dexTa, pa3pylieHHEe 030HOBOIO CIIOS.

Bonopon — anemeHT u mpocToe BemiecTBo. HaxoxeHne Bojoposia B Mpupoe, Gpusnueckue u
XMUMHUYECKHE CBOWCTBA, MPUMEHEHHE, ClIOCO0b! oay4yeHus. Kucnots! u comm.

KonuuectBo BemectBa. Monb. Monspaas macca. 3akoH ABoraapo. MossipHblii 00bEM Tra3oB.
Pacuérbl M0 XUMUYECKUM ypaBHEHUSIM.

®usnueckue cBoMcTBa BOAbl. Boma kak pactBopurens. PactBopbel. HacelmeHHble u
HEHaCBILICHHbIE pacTBOpPbl. PacTBOpHMOCTH BemecTB B Bojae. MaccoBas JOJs BEIIECTBA B
pactBope. XuMHYeCKHe CBOMCTBA BOJbl. OcHOBaHUA. Ponb pacTBOpOB B NMPUPOJE U B KU3HU
yenoBeka. KpyroBopor Boabl B Npupoze. 3arps3HEHHE NPUPOAHBIX BoJ. OXpaHa M OYMCTKA
MIPUPOIHBIX BOJ.

Knaccudpukanuss  Heopranmyeckux coeamHeHuil. Oxcuapl. Krnaccuukamuss — OKCHIOB:
cosieoOpasyrotire (OCHOBHBIE, KUCTOTHBIE, aM(poTepHbIe) 1 HeconeoOpasytomue. HomeHnkmarypa
OKCHJIOB (MEXAyHapoJgHas M TpHUBHaJbHAsA). PU3NUECKUE U XUMHUECKHE CBOWCTBA OKCHJIOB.
[Tonyuyenue okcuaoB.

OcnoBanus. Knaccupukanuss ocCHOBaHMH: MIENOYM UM HEPACTBOPUMBIE  OCHOBAHMA.
Homenknatrypa ocHoOBaHuU (MeXIyHapogHass M TpuBUaNbHas). duU3MUecKHe W XMUMHYECKHE
cBOMCTBa OCHOBaHMM. [lonydyeHne OCHOBaHHUA.



Kucnorsl. Knaccugukanus kucnor. Homenkiatypa KucioT (MeXIyHapoAHAs U TPUBHAIbHAS).
dusnueckre U XUMHYECKHE CBOMCTBA KHCIOT. Psam aktuBHocTH MetaiuioB H. H. Bekerosa.
[Tonydyenue KuCnor.

Comu. Homenkiatypa coneld (MeXIyHapoaHas ¥ TpuUBHANbHAsH). DU3ndecKkue M XUMUYECKUC
cBoiicTBa coiiel. [Tonyuenue cosneil.

I'enernyeckast cBsI3b MEXKAY KJlJacCaMH HEOPTaHUYECKUX COEIMHEHUM.

XUMUYECKUI HKCIIEPUMEHT: KaueCTBEHHOE OIMpeelieHue COAEp KaHMsI KUCIOpPOJa B BO3IYXE;
MoJTyYeHue, coOMpaHHe, pAaclo3HaBaHWE U M3YyYCHHE CBOMCTB KHCIOPOZa; HaON0ICHHE
B3aMMO/ICICTBUS BEIIECTB C KUCIOPOJOM U YCIIOBUSI BOSHUKHOBEHHUS U MPEKpAIllEHUsI TOPEHUS
(moxapa); O3HaKOMJICHHE C OOpa3llaMd OKCHIIOB U OIMCAHUE WX CBOMCTB; IOJY4YCHHE,
coOupaHue, pacrno3HaBaHUE U M3yUYEHUE CBOWCTB BOJOpoAa (TOpEHHE); B3aUMOJICHCTBUE
Bogopona ¢ okcuaoM wmeau(Il) (BO3MOKHO HCIIOJIB30BAaHHWE BUCOMATEPHAIIOB); HAOIIOJACHHE
00pa31oB BEUIECTB KOJIMYECTBOM | MOJIb; HCCle0BaHNE OCOOEHHOCTEN PACTBOPEHHMSI BEIIECTB C
pa3IMYHON PACTBOPUMOCTBIO; IPUTOTOBIEHUE PACTBOPOB C ONPEAECIEHHOM MacCCOBOM J10JEH
pPacTBOPEHHOIO BEIIECTBA; B3aUMOJIEHCTBHME BOJbl C MeTaulaMd (HATPUEM M KajbIHEeM)
(BO3MOYKHO MCIIOJIb30BAaHUE BUAECOMATEPUAIIOB); ONPEIEICHUE PACTBOPOB KUCJIOT U LIEJIOUEH C
MOMOUIBI0 MHAMKATOPOB; HCCIIEOBaHHEe 00pa3lloB HEOPraHWYECKUX BEIIECTB pPa3INMYHbIX
KJIacCOB; HAOIIOJEHHE M3MEHEHHs] OKpacKM HMHIUKATOPOB B PAcTBOpaxX KHUCIOT U LIEJIOYEH;
u3ydueHue B3aumozeicTBus okcuga menu(Il) ¢ pacTBopoM cepHOIl KHUCIOTBI, KHUCIOT C
MeTaJUIaMH, PEAKIUNA HEUTpamu3aluu; IMOJTydYeHUE HEPAaCTBOPUMBIX OCHOBAaHUW, BBITECHEHHE
OJIHOTO MeTaJula JAPYTUM U3 PacTBOpa COJIM; PEIICHNE SKCIePUMEHTAIBHBIX 3a/1a4 110 TeMe
«Baxnennme KJ1accbl HEOPraHMYECKUX COCTUHEHUI.

IMepuonuveckuii 3akon u Ilepmoamyeckasi cucrema xuMuYecKux 3iementoB JI. MW.
MenpeneeBa. CTpoenne aToMmoB. XuMHuecKkas cBfi3b. OKMCIUTETbHO-BOCCTAHOBHUTEIbHbBIE
peakuun

[lepBble MOMBITKH KIACCH(PUKANUK XUMHUYECCKHX 3JIEMEHTOB. [IoHSATHE O Tpymmmax CXOTHBIX
AJIEMEHTOB (ILEJOYHBbIE W UICJIOYHO3EMEJIbHbIE METaUIbl, TaJOreHbl, HHEPTHBIE Tas3bl).
DneMeHTbI, KOTOpbIe 00pa3yoT aM(pOTEPHbIE OKCHUJIbI U THAPOKCHU/IBI.

[Tepuonnueckuii 3axoH. [lepuonnueckas cucrema xumuueckux semeHToB [[. M. Menneneesa.
Kopotkonepuonnas u pnuHHomepuonHas (opmbl [lepuonnyueckoid CHUCTEMBI XUMHUYECKHX
anemenToB /. . Menneneesa. Ilepuoasl u rpynnsl. @U3H4ecKuil CMBICIT IOPSAAKOBOIO HOMEDPA,
HOMEPOB MEpHOa U IPYIIILI AIEMEHTA.

Crpoenue atomoB. CoctaB atoMHbIX sifep. M3oTombl. DneKTpoHbl. CTpOE€HHE 3JIEKTPOHHBIX
o0onouek aroMoB TmepBbIX 20 XuMmMuyeckux osyeMeHToB Ilepuommyeckoit cucrembr J[. U.
MenpeneeBa. XapakTepUCTUKa XMMHAUYECKOTO 3JIEMEHTA I10 €ro IMoJjJoXeHuto B Ilepuoaunueckoit
cucreme /1. 1. MeHneneena.

3aKOHOMEPHOCTH HM3MEHEHMsI paJnyca aTOMOB XHMHMUYECKUX JJIEMEHTOB, METAINIMYECKUX U
HEMETAJJTMYECKUX CBOMCTB IO rpynmnam M nepuojam. 3HaueHue l[lepmonnyeckoro 3akoHa U
[Ieproanueckoil CUCTEMBl XMMHUUYECKUX JJIEMEHTOB JUIsI Pa3BUTUSA Haykh WU npaktuku. J[. WM.
MeHeneeB — y4E€HBIN U TpaXkIaHVH.

Xumuueckasi ¢Bsi3b. KoBaneHTHas (MOJsIpHAS W HEMOJSPHAs) CBS3b. DJIEKTPOOTPHUIIATEIILHOCTh
XUMHUYECKHX IEMEHTOB. VIOHHas CBA3b.

Crenenp oxucieHus. OKHCIHTEIBbHO-BOCCTAHOBUTENBbHBIE peakuuu. lIponeccel okucnenus u
BOCCTaHOBJIEHUsI. OKUCIUTENN U BOCCTAHOBUTEIH.

XUMUYECKUI OKCIEPUMEHT: H3ydyeHue oOpa3loB BELIECTB METAJIOB U HEMETAJIOB;
B3aUMOJICICTBUE THAPOKCUA IIUHKA C PACTBOPAMM KHCJIOT W IIEJIOYEH; MPOBEIECHUE ONBITOB,
WJUTFOCTPUPYIOLIUX TPUMEPHI OKUCIUTEIHHO-BOCCTAHOBUTENIBHBIX PEaKlMil (ropeHue, peakiuu
pa3oXKeHus, COeAMHEHNUS).

MexnpeamMeTHbie CBA3H

Peanu3zanus MEXNpeAMETHBIX CBA3EHM NPU MU3YYEHUU XMMHUU B 8 KIJIACCE OCYLIECTBIISIETCS YEpE3
UCMOJb30BaHUE KaK OOIIMX €CTECTBEHHO-HAyYHBIX MOHSATHHA, TaK W TMOHATUH, SBISIOLIUXCS
CUCTCMHBIMH IJI OTACIBHBIX IMIPEAMETOB €CCTCCTBCHHO-HAYYHOI'O UKJIA.



OOmue ecTeCTBEHHO-HAyYHBIC TMOHSATHS: HAy4dHBIM (akKT, THIOTE3a, TEOPHUS, 3aKOH, aHAIM3,
CHHTE3, Kiaccu(ukamusi, TEPUOTUIHOCTh, HAOIIOJCHUE, OSKCIIEPHUMEHT, MOCIHPOBAHHE,
W3MEpEHUE, MOJICNb, SBIICHHC.

®dwusnka: Marepus, aTroM, OJEKTPOH, TPOTOH, HEHUTPOH, WOH, HYKJIHI, HW30TOIHI,
pPaIMOAaKTUBHOCTh, MOJIEKYJIA, SJEKTPUYECKH 3apsij, BEIIeCTBO, TENO, O0BEM, arperaTHoe
COCTOSIHUE BEUIeCTBa, ra3, (pU3MUYECKUE BEIMYWHBI, CAMHUIBI U3MEPEHUs, KOCMOC, IUIAHETHI,
3BE361, ComHIIE.

buonorus: porocunTes, neixanue, ouocdepa.

I'eorpadus: atmocdepa, rumpocdepa, MHHEPAIbl, TOPHBIC MOPOJBI, MOJE3HBIE HCKOIAEMBbIE,
TOILTUBO, BOJIHBIC PECYPCHI.

9 kjaacc

BemecTBo u XuMHYecKas peaKkus

IIepnonnueckuit 3akoH. Ilepuonnueckas cucreMa xumudeckux ieMeHToB J[. M. Menzeneesa.
CrpoeHne atomMoB. 3aKOHOMEPHOCTH B MU3MEHEHUHM CBOMCTB XMMHMYECKHX DJIEMEHTOB IIE€PBBIX
TpEX MEPUOJO0B, KAIHS, KAJIbLIMS U UX COEAUHEHUN B COOTBETCTBUM C IIOJIO)KEHUEM 3JIEMEHTOB B
[leproguyeckoii CUCTEME U CTPOCHUEM UX aTOMOB.

CrpoeHue BelecTBa: BUAbl XUMUYECKOU CBSI3U. THUIIBI KpUCTAUIMYECKUX PEIIETOK, 3aBUCHMOCTb
CBOMCTB BEILIECTBA OT THUIIA KPUCTAUIMYECKON PEIIETKU U BUIa XMMUYECKOH CBSA3H.
Knaccugukanus 1 HOMEHKJIATypa HEOPraHWYECKUX BELIECTB (MEXIyHApOAHAs U TPUBHAIIbHAS).
XUMUYECKHE CBOICTBA BEILIECTB, OTHOCSIIMXCA K pPa3IUYHBIM KJIacCaM HEOPraHUYECKUX
COCUHEHU, FTEHETUYECKas CBA3b HEOPTaHNYECKUX BEILECTB.

Knaccupukanys XMMHUYECKUX peakUMi O pa3IuyHbIM IpU3HAKaM (110 YHUCIy U COCTaBYy
YyYacTBYIOIIMX B pEaKLUMU BEIIECTB, IO TEIUIOBOMY 3((}eKTy, MO0 HM3MEHEHHUIO CTeleHeH
OKHUCJICHUS XMMUYECKUX JJIEMEHTOB, MO0 OOPATHMOCTH, 10 yYacCTHIO KaTalu3aropa). DK30- U
9HAOTEPMHUUYECKUE PEAKIIMH, TEPMOXUMHUYECKHE YPaBHEHUS.

[lonatne o ckopocTH XUMHYecKOW peakuuu. lloHsTHE 00 O0OpaTHMMBIX W HEOOPAaTHUMBIX
XUMHMUYECKHX peakuusax. IIoHATHE O TOMOTE€HHBIX M TeTepOoreHHbIX peakuusx. [lonsaTue o
XUMHUYECKOM paBHOBecuu. DakTopbl, BIMSIOMIME HA CKOPOCTb XUMHUYECKOHW pEAKLIUU HU
TI0JIO)KEHNE XUMUYECKOTO PABHOBECHSI.

OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE ~ PEAaKIMM,  JJIEKTPOHHBI  OalaHCc  OKHUCIUTEIbHO-
BOCCTAaHOBUTENBbHON peakuuu. COCTaBlIEHWE YPABHEHHMM OKHCIHUTEIbHO-BOCCTAHOBUTENBHBIX
peaxkuuii ¢ UCTONIb30BaHUEM METO/1a JIEKTPOHHOIO OaJiaHca.

Teopust 27EKTPONUTHYECKON OUCCOLMALMU. OJIEKTPOJIUTBI M HE- DJIEKTPOIUTHL. KaThoHBI,
aHUOHBI. MexaHM3M [HCCOLMAllMM BEUIECTB C pPa3IMYHBIMM BHJIAMU XHMHUYECKOM CBS3H.
Crenenp qucconuanui. CUIbHBIE U CI1a0ble 3JIEKTPOJIUTHI.

Peakuuu wmoHHOro oOmeHa. YcCiOBUS NpPOTEKaHUS peaKUUd HOHHOTO OOMEHa, MOJHBbIE U
COKpalI€HHbIE MOHHBIE ypaBHEHUs peakuui. CBONCTBA KHUCJIOT, OCHOBAaHUN U COJIEH B CBETE
MpeiCTaBlIeHU 00 3JIEKTPOIUTHUECKON auccouuanuu. KauecTBeHHbIE peaklMU Ha HOHBIL.
[ToHsiTHE O TUAPOIU3E COJIEH.

XUMUYECKUN JKCHEPUMEHT: O3HAKOMJIEHHE C MOJENSAMU KPUCTAUIMYECKUX PEHIETOK
HEOPraHMYECKUX BEIIECTB — METAJJIOB U HEMETAJUIOB (rpaduTa U anMmasa), CIOKHBIX BELIECTB
(xmopuaa HaTpus); UCCIEJOBAaHME 3aBUCUMOCTH CKOPOCTH XHUMHUYECKOW peakluu OT
BO3CHUCTBUS pa3IMYHBIX (PAaKTOPOB; HCCIEIOBAHUE DJIEKTPOIPOBOJAHOCTH PACTBOPOB BEIIECTB,
mpolecca  JUCCOLMAIMU  KHCIOT, IIenoded U coyeil  (BO3MOXHO  HCIIOJIb30BaHHE
BUJICOMATEPHAJIOB); MPOBEACHUE OIBITOB, WJUIIOCTPUPYIOIIMX HPU3HAKUA MPOTEKaHUS peakiui
MOHHOTO oOMeHa (oOpa3oBaHWE OCaaKa, BBIACICHUE Ta3za, OOpa3oBaHHWE BOJBI); OIBITOB,
WUTIOCTPUPYIOLINX IPUMEPBI OKHCIUTEIBHO-BOCCTAHOBUTENIBHBIX PEAKIMM (TOpEeHHE, peaklnuu
pa3joXKeHUsl, COEIUHEHUsS); pAacllo3HaBaHME HEOPraHMYECKHX BEIIECTB C  IOMOIIBIO
KAaueCTBEHHBIX PEaKLUi HA MOHBI; PEIICHNE YKCIIEPUMEHTAJIbHBIX 3a/1a4.

HemeTtanibl 1 UX coeAMHEHUA
OO6mas xapakTepucTuka ragoreHoB. OCOOEHHOCTH CTPOEHHUs aTOMOB, XapaKTEpHbIE CTENEHU
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okucienus. CtpoeHue u GU3NYECKUE CBOWCTBA MPOCTHIX BEIIECTB — TaJOreHOB. XUMHUYECKHE

CBOMCTBa Ha mpuMepe XJopa (B3aMMOCHCTBHE C MeTaUlaMHM, HEMETaJUlaMH, MIeJI0YaMu).
Xnopooaopoa. ConsiHasi KUCIIO0Ta, XUMUYECKHE CBOMCTBA, MOJy4eHUEe, IpuMeHeHue. JleiictBue
XJIOpa M XJIOPOBOJOPOJA HA OpPraHu3M uesioBeka. BakHellne XJIOpUAbl M MX HaXOXAECHUE
B [IPUPOJIE.

OOmast  xapaktepuctuka dyeMeHTOB  VIA-rpynmbl.  OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIE CTETICHU OKUCIICHUS.

Crpoenne u (u3ndeckue CBOMCTBA MPOCTHIX BEIIECTB — KHCIOPOAA U CEpPbl. AJUIOTPOITHBIC
Moau(UKAIMK KHUCIIOpOJa M cepbl. XUMHUYECKUEe CcBoiicTBa cepbl. CepoBOIOPOA, CTPOCHHE,
¢dusnveckre U XUMHUECKUe cBOiCTBAa. OKCHIIBI CEphbl KaK MPEACTABUTEIN KHCIOTHBIX OKCHIOB.
Cepnas kuciota, GuU3MUeCKHe W XMMHUYECKHE CBOIcTBa (0OIlIMe Kak MpeICcTaBUTENs Kiacca
KHCIOT W crneuupuyeckne). XUMHUYECKHE PEaKIUH, JISKAllue B OCHOBE IMPOMBIIUIEHHOTO
crocoba moisydyeHus cepHod kuciotrel. [Ipumenenue. Conu cepHOW KHUCIOTHI, KaueCTBEHHAas
peakiuss Ha cynabdar-woH. HaxoxkaeHwe cepbl W €€ COSAMHEHHA B MPUPOJE. XUMHUYECKOE
3arpsi3HEHUE OKpYXarollel Cpeapl COCOUHEHHSIMH Cepbl (KUCIOTHBIE MOXKAM, 3arps3HEeHue
BO3/lyXa U BOJIOEMOB), CLIOCOOBI €r0 MPEOTBPAILLICHHUS.

OO0mmas xapakTepucTuka 31eMeHToB VA-rpymibl. OCOOCHHOCTH CTPOCHHSI aTOMOB, XapaKTepHbIC
CTETIEHH OKUCIICHHUS.

A30T, pacnipocTpaHeHHe B IpUpPOAe, PU3NUECKUE U XUMUUeckue cBoiicrBa. Kpyrosopor a3ora B
npupoae. AMMHAK, ero (pu3nveckre 1 XMMHUYEeCKHe CBOWCTBA, MOTy4eHue u npumenenue. Comu
aMMOHMS, UX (PU3NYECKHe M XMMHYECKHE CBOWCTBA, MpuMeHeHHe. KaduecTBeHHAss peakius Ha
MOHBI aMMOHHMSI. A30THAsl KHCIIOTa, €€ molyuyeHue, PU3ndecKkue U XUMUYECKue CBOMCTBa (001ue
KaK TPEeICTaBUTENs Kiacca KHUCIOT W crnenupudeckue). Vcnomp3oBaHHEe HUTPATOB U COJEH
aMMOHHS B KAayeCTBE MHMHEPAIbHBIX YAOOpeHUN. XUMHUYECKOE 3arps3HEHHE OKpYKarolei
Cpebl COEIMHEHUSMU a30Ta (KUCIOTHBIE JOXKAU, 3aTPS3HEHNUE BO3/yXa, 10UYBbI U BOJOEMOB).
®ocdop, amnorponnsie Mmogudukanuu hocdopa, puzndeckue U XuMHIecKkue cBoiicTBa. OKcH
dochopa(V) m dochopras kuciora, (U3NYSCKUE W XUMHYCCKHE CBOWCTBA, IOJyYCHUE.
Hcnonb3oBanue ¢pocdaToB B KayecTBE MUHEPAIBHBIX YAOOPEHUH.

O6mass xapakrepuctuka 3iemMeHTOB [VA-rpynnbel. OcoOeHHOCTH CTpPOEHUS aTOMOB,
XapaKTepHbIe CTETICHU OKUCIICHUS.

VYrnepon, amnoTponHble MoAM(UKAIMKM, pacHpoCTpaHEHHWE B MpHponae, (usmveckue u
XUMHUYeckue cBoiicTBa. Ancopoums. KpyroBopot yriepoaa B mpupoae. OKCuabl yriepoaa, ux
¢usnyeckue M XMMUYECKHE CBOMCTBA, JE€HCTBME HAa JKHUBbIE OpPraHU3MBI, IMOJyYEHHE
U TIPUMEHEHHE. DKOJIOTHYECKUEe TMPOoOJIeMbl, CBsi3aHHBbIE ¢ OokcuaoMm yriaepona(lV); rumotesa
r7100aNbHOrO TMOTEIJIEHNsT KIMMAaTa; NapHUKOBBIM 3¢ddext. YrompHas kucioTa M €€ COJH, UX
¢u3nyecKkue U XMMHUYECKHE CBOMCTBA, MOJy4YeHHE W NpuMeHeHue. KauecTBeHHas peakuusi Ha
KkapOoHaT-MoHBL. Vcronb30BaHue KapOOHATOB B OBITY, MEIUIMHE, MPOMBIIIJICHHOCTH U
CEJIbCKOM XO35IICTBE.

[lepBoHayasbHbIE MOHATHS 00 OpPraHMYECKHUX BEIIECTBAaX KaK O COCAUMHEHMSX yriiepoja (MeTaH,
9TaH, ATWIEH, alleTUJIeH, ATaHOJ, IVIMLEPHH, YKCycHas Kuciora). VX cocTaB M XUMHYECKOE
crpoenue. [loHsaTre 0 GMOIOTrMYECKH Ba)KHBIX BEIIECTBaX: XHpax, Oelkax, yrieBojax — U UX
poiiM B JKM3HM ueJoBeKa. MarepuaibHOE €JUHCTBO OPraHMYeCKMX M HEOPraHWYEeCKUX
COCIMHECHUM.

Kpemuuii, ero ¢usmueckne u XuMUYeCKHUe CBOMCTBA, MOJyuyeHUE U npumeHeHue. CoequHeHMs
KpeMHHUA B npupoje. Obume npencrasieHust 06 okcune kpemuuss(IV) u kpemMHHEBO# KucoTe.
CunukaTtel, HMX HCIIOJIB30BaHWE B OBITY, MEIUIMHE, MPOMBILIUIEHHOCTH. Baxnelmme
CTpOUTENIbHBIE MaTepHalibl: KepaMuKa, CTEKJO, IeMEHT, OeToH, xkene300eToH. [IpoGiembl
0€3011acHOT0 UCMOIb30BaHUS CTPOUTEIBHBIX MAaTEPHAJIOB B TIOBCETHEBHOM JKU3HU.

XUMUYECKUI 3KCIIEPUMEHT: U3ydeHHE 00pa3lloB HEOPraHMYECKHX BEIIECTB, CBOMCTB COJISHOM
KHCJIOTHI; TIPOBE/IEHNE KaUYeCTBEHHBIX PEaKIMil Ha XJOPHUI-MOHBI U HAOIIOJICHHE MPU3HAKOB MX
MIPOTEKAHHUS; OMbITHI, OTpaXkarouiue (U3MUEeCKHe M XUMHUYECKHE CBOICTBa TajloT€HOB U MX
coeMHEHUI (BO3MOYKHO HCIOJb30BAHUME BHUAEOMATEPUATIOB); O3HAKOMIJIEHHE C oOpa3lamu
XJIOPUJIOB (TaJIOTEHUIOB); O3HAKOMJIEHHE C 00pa3liaMH cepbl U €€ COEIUHEHHUSIMH (BO3MOXKHO
UCIOJIb30BaHNE BUIEOMATEPUANIOB); HAOIIOJEHUE Tpoliecca OOYrIUBaHMs caxapa I0j]



JNEUCTBUEM  KOHLEHTPUPOBAHHOW CEPHOM  KHCIIOTBI, HW3Y4CHME XUMHUYECKHUX CBOMCTB
pa30aBIICHHONW CEpPHOM KHCJIOTHI, MPOBEIACHUE KAYECTBEHHOW pEaKkIuu Ha Cyiabdar-uoH u
HaONlto/IeHne TpU3HaKa €€ MPOTEeKaHWs; O3HAKOMIICHHE C (PU3WYECKUMH CBOMCTBAMH a30Ta,
dbochopa W MX coenMHEHHH (BO3MOXKHO HCIOJIL30BAHUE BHUICOMATEPUATIOB), 0Opa3aMu
a30THBIX M (OCPOPHBIX yHOOpEHU; MoJiyueHHue, COOMpaHHWe, paclO3HABaHHE M W3YyYCHUE
CBOMCTB aMMHMaka; MpOBe/ICHWE KAaYeCTBEHHBIX peakluil Ha MOH aMMOHHUA U ¢ocdar-uoH u
HW3YyYECHHUE MTPU3HAKOB UX MPOTEKAaHMS, B3aUMOJCHCTBUE KOHIIEHTPUPOBAHHOW a30THOM KHUCJIOTHI
C MeJpI0 (BO3MOYKHO MCIOJIb30BaHKE BUAEOMATEPUAJIOB); U3yUYE€HHUE MOJENeH KPUCTAIUTMUYECKUX
peméTok anmasa, rpadura, QynaepeHa; 03HAKOMJICHHE C MPOLIECCOM aJCcOPOLUN PAaCTBOPEHHBIX
BELIECTB AKTUBHUPOBAHHBIM YIJIEM M YCTPONCTBOM MPOTHBOras3a; IOJIydeHHUEe, COOUpaHHeE,
pacro3HaBaHH€e M U3Y4YE€HUE CBOMCTB YIJIEKUCIIOIO rasa; NpoBEACHNE KaUeCTBEHHbIX peakluil Ha
KapOOHaT- U CHJIMKAT-HOHBl M H3Y4YCHHE MPHU3HAKOB HMX MPOTEKaHUs; O3HAKOMIIEHHE C
MPOAYKIMEN CUIIMKATHOW NMPOMBIIIIEHHOCTH; PEIICHUE 3KCIEPUMEHTAIBHBIX 33Ja4 110 TEME
«BaxHelnme HeMeTalJIbl U UX COETUHEHUS».

MeTaJibl M UX COeTUHEHUSA

OO0mmas XxapakTepuCcTHKa XUMUYECKIX AJIEMEHTOB — METAJUIOB HA OCHOBAaHUM HMX TOJIOKEHUS B
Ilepuonuueckord cucteMe XxuMuyeckux 3ineMeHToB J[. M. MeHneneeBa W CTpOEHUS aTOMOB.
Crpoenue mertamioB. Meramindeckasi CBsI3b M METAJUIMYECKas KPHUCTAUIMYECKAs PeIETKa.
DJIEKTPOXUMHUYECKUN psAJl HANpsOKEHW MeTauioB. DuU3MYECKHME U XMMHUYECKHE CBOMCTBA
MeTaiioB. OOue crnocoObl NoaydyeHus: MeTauioB. [IoHsATHE 0 KOppO3UM METaJlJIOB, OCHOBHbIE
crocoObl 3amuThl UX OT Koppo3uu. CruiaBbl (CTallb, YYT'yH, AIOPATIOMUHUN, OpOH3a) U UX
MIPUMEHEHHUE B OBITY U IPOMBIIIIICHHOCTH.

[Ilesnounbie MeTabl: nonoxkeHue B Ileproanueckoi cucreme XxuMuueckux sjemeHntoB JI. U.
MeneneeBa; CTpOCHHME KX aTOMOB; HaXOXJCHHE B mpupoae. Pu3nuecKue M XUMHUYECKHE
CBOlcTBa (Ha mpuMepe HaTpus U Kanus). OKCHUIBI M THAPOKCUIBI HATpHS U Kanus. [Ipumenenue
MIEJTOYHBIX METAJIJIOB U MX COCTMHCHUH.

[IlenouHO3eMENbHBIE METAUIbl MarHui W Kajbllui: moJiokeHwe B llepumommyeckoil cucreme
xuMmuueckux 3nemeHToB . M. MenpaeneeBa; CcTpo€HHE MX aTOMOB; HAaXO0XKJICHUE B IMPUPOJE.
du3nYecKue U XMMHYECKHUE CBOMCTBA MarHus M Kajbliusd. BakHelinne coeauHEHUs] KaJlbIUs
(oxcum, TuapoKCcHI, coiu). KECTKOCTh BOJIBI M CLIOCOOBI €€ YCTpaHEHUSI.

Amomunuil: mnonoxenue B Ilepmoanueckoil cucreMe XxuMmuYeckux oanemeHtoB . U
MenpeneeBa; cTpoeHUE aToMa; HaXoXJaeHue B mpupoje. Gusnyeckue u XUMUUECKUE CBOMCTBA
anmoMuHMS. AM(OTEpHBIE CBONCTBA OKCH/IA M THAPOKCUIA aTFOMUHUSL.

Keneszo: nonoxenne B [lepuonnueckoit cucreme xumuueckux 3nemeHToB . M. MenneneeBa;
CTPOEHUE aToMa; HaxoXKJIeHue B mpupoje. duznueckre M XMMHUUYECKHE CBOMCTBa jKelesa.
Oxcupl, runpokcust U conu xxeneza(ll) u sxenesa(Ill), ux cocras, cBOMCTBA U MOTyUYECHHE.
XUMUYECKUH OJKCIEpUMEHT: O3HaKoMJieHHe ¢ oOpa3llaMu METallIoOB W CIJIaBOB, HX
(U3UYECKMMU  CBOMCTBAMH; HM3YYE€HHE pPE3YJIbTAaTOB KOPPO3UHM METAUIOB  (BO3MOKHO
HCIOJIb30BaHNE BUAEOMATEPUAIOB), OCOOEHHOCTEH B3aMMOJCHCTBHS OKCHIA KalbIUs U HATPUS
C BOJIOM (BO3MOKHO MCIIOJIb30BAHKUE BUCOMATEPUAIIOB); UCCIICIOBAHUE CBOMCTB KECTKON BOIBI;
mpolecca TOpPeHHsl Kelle3a B KHCIopoae (BO3MOXKHO HCIIONBb30BAaHHE BHAEOMATEPUATIOB);
MIPU3HAKOB MPOTEKAHUS KAUECTBEHHBIX PEaKIUil Ha MOHBI (MAarHusl, KaJbIus, aTIOMUHHUS, ITTHKA,
xeneza(ll) u sxenmesa(Ill), memu(Il)); HaOmromeHWe W ONMCAaHUE TPOIECCOB OKPAITUBAHUS
MJIaMEHW WOHAMH HATpHsl, Kalus U Kaublus (BO3MOXHO HCITOJIb30BAaHUE BUICOMATEPUAIIOB);
uccienoBanre aM(pOTEPHBIX CBOWCTB THIPOKCHIA ATIOMHHHS U THAPOKCHIA ITUHKA; pElIeHUE
IKCTIEPUMEHTAIIBHBIX 337124 110 TeMe «BakHeHTITne METaJTbl U KX COCTMHCHUS.

XuMHS ¥ OKpYyKaoLIas cpeaa

Hosble maTepuanbl u TexHosoruy. BemecTBa U MaTepuansl B IOBCEIHEBHOM JKU3HU YEJIOBEKA.
Xumusi ¥ 3710poBhe. be3omacHoe MCmoJib30BaHWE BEMIECTB M XMMHYECKUX PEaKIHil B OBITY.
IlepBas momompb MNpu XUMHUYECKHX OXKOrax M OTpaBiIeHUSAX. OCHOBBI HSKOJIOIMYECKON
IrPaMOTHOCTH. XHMHYECKOE 3arpsi3HEHHE OKpyKawoleld cpeasl (mpeaenbHas JOIMycTHMast
koH1eHTpauus Bemects — [1/IK). Poiab xumuu B perieHr# 5K0JIOTHYECKUX MpodIIeMm.



[TpupoaHble HMCTOYHUKH YITIEBOAOPOJOB (yrojib, MPHUPOIHBIA Ta3, HEPTb), MPOIYKTHI HX
nepepadoTKHU, UX pOJb B OBITY M HPOMBIIIICHHOCTH. XUMHUYECKMH HKCIEPUMEHT: H3y4deHHE
00pa31oB MaTepuaioB (CTEKJIO, CINIABbl METAJUIOB, TOJIMMEPHBIE MaTEPHATIBI).

Me:knpeaMeTHbIE CBA3M

Peanu3zanus MeXnpeIMeTHBIX CBSI3€H NMPU M3YYEHHHM XUMHH B 9 Kilacce OCYIIECTBISIETCS yepes
HUCIIOJB30BAaHUC KakK O6H_II/IX CCTCCTBCHHO-HAYYHBIX HOHﬂTHﬁ, TaKk H HOH?ITI/If/'I, SABJIAIOIINXCA
CHCTEMHBIMH /ISl OTACNBHBIX TIPEIMETOB €CTECTBEHHO-HAyYHOTO IMKJIAa. Peammzarus
MEXIPEIMETHBIX CBSI3€M MNpU H3YYEHMM XHMUU B 9 Kiacce OCYUIECTBISIETCS uepe3
UCIIOJIb30BAHUE KaK OOIIMX ECTECTBEHHO-HAYYHBIX IOHATHH, TaK WM TOHATHH, SBISIOLIHXCS
CUCTCMHBIMH IJId OTACIIBHBIX IMPECAMETOB CCTCCTBCHHO-HAYYHOI'O UKJIA.

OOmue ecTecTBEHHO-HAYYHbIE MOHATHS: HAy4YHbIH (DaKT, THIIOTE3a, 3aKOH, TEOpPHS, aHAIM3,
CHHTC3, KJIaCCI/I(I)I/IKaI_[I/ISI, NepuoaANIHOCTD, Ha6HIOIIeHI/Ie, SKCIICPUMCHT, MOJCIUPOBAHUC,
U3MEpEHHE, MOJICITb, SIBJICHUE, TAPHUKOBBIN 3()(HEKT, TEXHOIOTUS, MATEPHAIIbI.

®usuka: wmarepus, aroM, DJIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIUI, H3OTOIBI,
pPaaMOaKTHBHOCTb, MOJIEKYJa, OJEKTPHUYECKUH 3apsill, MPOBOJHUKH, IOJYIPOBOAHUKH,
IWUJIEKTPUKU, (OTORIEMEHT, BELIECTBO, TENO, 00BEM, arperaTHoe COCTOSHHE BEINECTBA, Ias,
pacTBOp, pacTBOPHMOCTh, KPHUCTAJUIMYECKas pEIMIETKa, CIUIaBbl, (U3NYECKUE BEIUYMHBI,
€IMHUIIB I3MEPEHHSI, KOCMUYECKOE TIPOCTPAHCTBO, IJIaHETHI, 3BE3/1b1, CONHIIE.

buonorus: ¢orocunres, apixaHue, Ouocdepa, HKOCHCTEMA, MHUHEpPAIBHBIC YIOOpEHHUS,
MHKPO3JICMCHTBI, MAKPO3JICMCHTEI, IIMTATCJIbHBIC BEIICCTBA.

I'eorpagus: armocdepa, ruapocdepa, MUHEpPAIbl, FOPHBIE MOPOAbI, IOJE3HBIE HCKOMAEMBIE,
TOIIUBO, BOAHBIE PECYPCHI.

2.Ilnannpyemble pe3yIbTaThl 0CBOCHUS] Y1eOHOI'0 IIpeAMeTa.
JInuHOCTHBIE pe3yJIbTaThl

JIM4HOCTHBIE PE3yJabTaThl OCBOCHMS IIPOIPaMMbl OCHOBHOT'O 00IIEro 00pa30BaHUsl JOCTUTAIOTCS
B X0JIe 00y4eHHUs] XUMUH B €IMHCTBE YU€OHOM U BOCIIMTATENIbHON J€STEIbHOCTH B COOTBETCTBUU
C TpaaAUIIMOHHBIMU pOCCHﬁCKHMH CONUOKYJIbTYPHBIMHA n AYXOBHO-HPAaBCTBCHHBIMHU
LIEHHOCTSIMM, TPUHATHIMA B OOIIECTBE MpaBMJIAMH M HOPMAaMHU TOBEAECHUS M CHOCOOCTBYIOT
IpoLeccaM caMOITO3HaHUsl, CAaMOPA3BUTHSI U COLMATM3AIMHN 00Y4arOIIHUXCS.

JIMYHOCTHBIE Pe3yAbTAThl OTPAXKAIOT CHOPMUPOBAHHOCTH, B TOM YHUCIIE B YACTH:
IIaTrproTHYeCKOro BOCIUTAHUSA

1) IEHHOCTHOrO OTHOLIEHUS K OTEYECTBEHHOMY KYJIBTYPHOMY, MCTOPUYECKOMY M HAYYHOMY
HacJI€eAu, ITOHMMaHUsA 3HAYCHUA XUMHUYECKOH HAayKHM B JXWU3HU COBPEMCHHOI'O O6HI€CTBa,
CIOCOOHOCTH BIIaJIETh JTIOCTOBEpHOW MH(pOpMaLueil 0 MepeloBbIX JOCTHKEHUSIX U OTKPBITHAX
MHPOBOH M OTEUECTBEHHOM XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHMSX 00 YCTpOICTBE
MUpa 1 00111eCTBa;

I'pamxaaHcKoro BOCHUTAHUA

2) MNpEACTABJICHUA O CONMAJIbHBIX HOpMax HW TIIpaBHJIaX MEKIMYHOCTHBIX OTHOIIIEHUH B
KOJIJICKTHBE, KOMMYHHMKATHBHOM KOMIIETEHTHOCTH B OOIIECTBEHHO IIOJE€3HOH, YyueOHo-
HCCIIEIOBATENbCKOM, TBOPUYECKOM U IPYrUX BUAAX NEATEIBHOCTH; TOTOBHOCTH K Pa3HOOOpa3HOM
COBMECTHOH JACATCIBHOCTH IIPU BBIITOJIHCHHUN y‘—Ie6HI)IX, IMO3HABAaTCIBHBIX 3aJa4d, BBIIIOJIHCHUN
XUMHUYECKHX KCIIEPUMEHTOB, CO3aHUU YUE€OHBIX MPOEKTOB, CTPEMIICHHUS K B3aMMOIIOHUMAHHUIO
U B3aMMONOMOIIM B TIpOIECCe 3TOM ydyeOHOW MAESITeNTbHOCTH; TOTOBHOCTH OLIEHHWBATH CBOE
[IOBEJICHUE U IIOCTYIKM CBOMX TOBAapUUICH C MO3ULMU HPABCTBEHHBIX M IIPABOBBIX HOPM C
Y4E€TOM OCO3HAHUS MMOCIEACTBUM MTOCTYIIKOB;

HeHHOCTH HAYYHOI'O IMO3HAHUSA

3) MUPOBO33PEHUYECKUX NPEACTABIEHUI O BELIECTBE U XUMUYECKON PEAKIINHU, COOTBETCTBYIOIINX
COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH U COCTABJIIOLIUX OCHOBY Ul IIOHMMAaHUsS CYILHOCTHU
Hay4YHOM KapTHHBI MHUpPA; MPEICTaBICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUSI MPHUPOJIBI,
B3aUMOCBA35X 4YEJIOBEKA C IPUPOJHOU CPENOH, O pOJNIM XMMHUHM B IIO3HAHUM ITUX



3aKOHOMEPHOCTEMN; TO3HABATEIbHBIX MOTHUBOB, HAMIPABJIEHHBIX HA MOJYyYE€HHUE HOBBIX 3HAHUU MO
XUMHH, HEOOXOIUMBIX JJ1s1 00BSICHEHUS Ha0II01aeMbIX MTPOLIECCOB U SBJICHUI;

4) mo3HaBaTeNbHOW, WH(GOPMAIIMOHHOW M YUTATEIbCKOW KYJbTYPbl, B TOM YHCJIE HABBIKOB
CaMOCTOATENIbHOW palbOThl ¢ Y4eOHBIMH TEKCTAaMHU, CIPABOYHON JUTEPATYpPOM, JOCTYIMHBIMH
TEXHUUYECKUMU CPEICTBaMU WH(OPMAIMOHHBIX TEXHOIOTHIA;

5) mHTEepeca K OOYYCHHMIO M TO3HAHHIO, JHOOO3HATEIBLHOCTH, TOTOBHOCTH U CIOCOOHOCTH K
caM000pa30BaHUI0, POEKTHOM U UCCIIEOBATEIBCKON NEATEIbHOCTH, K OCO3HAHHOMY BBIOOPY
HaIPaBJIEHHOCTH U YPOBHS 00YUYEHUS B JIajbHEUIIEM;

®opMuUpOBaHUS KYJIbTYPbI 310pPOBbS

6) oco3HaHUS LEHHOCTU H3HU, OTBETCTBEHHOTO OTHOILIEHHUS K CBOEMY 3/I0POBBIO, YCTAaHOBKHU
Ha 3/I0pOBBIA 00pa3 >KU3HU, OCO3HAHUS TMOCIEJACTBUNA U HENPUATUS BPEIHBIX MPUBBIUYCK
(yrmoTpebieHus aJIkorosisi, HApKOTHKOB, KYpeHUs), HEOOXOAMMOCTH COOJIIOICHUS TPABHII
0€30MMacHOCTH NP OOPAICHUH ¢ XHMHYECKUMHU BEIICCTBAMH B OBITY M PEAIbHON JKU3HH,
TpynoBoro Bocniutanus

7) uHTEpeca K MPAKTUYECKOMY U3YYCHHIO TPOGECCHil U Tpyla pa3IudyHOrO POja, YBAXKCHHE K
TPYIy U pe3yiabTaTaM TPYyI0BOM NESTEIbHOCTH, B TOM YHCJIE Ha OCHOBE IPUMEHEHUS
MPEIMETHBIX 3HAHWA 110 XUMHH, OCO3HAHHOTO BBIOOpA WHIUBUIYaTbHOW TPACKTOPUU
MIPOJOIKEHHS 00pa30BaHus C YYETOM JIMYHOCTHBIX HHTEPECOB U CIIOCOOHOCTH K XUMUH,
OOIIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH; yCHemHol npoecCHOHaIbHON NeATEIIbHOCTH H
pa3BUTHS HEOOXOIUMBIX YMEHUI; TOTOBHOCTh aIalITUPOBATHCS B MPO(ecCHOHAIBHOI cpejie;
IKO0JOTrH4€eCKOr0 BOCIIUTAHUS

8) PKOJNOTMYECKH IeIeCO00PA3HOr0 OTHOIIEHUSI K MPUPOJE KaK MCTOYHHKY KM3HU Ha 3eMmIe,
OCHOBE €€ CyIECTBOBAaHMsI, IOHUMAHUS LIEHHOCTU 30pOBOro M 0€30IacHOro odpasa >KU3HH,
OTBETCTBEHHOTO OTHOILIEHUS K COOCTBEHHOMY (DHU3MUECKOMY U IICUXHYECKOMY 3/I0pPOBBIO,
OCO3HaHUs IIEHHOCTU COOJII0JIEHUSI TIpaBUJI 0€30MIaCHOTO MOBEICHUS MIPU padoTe C BEIlIECTBaMH,
a TaKKe B CUTYalUAX, YTPOKAIOIINX 3OPOBBIO U KU3HU JIIOJICH;

9) cmocoOHOCTH MPUMEHSATH 3HAHUS, MOJIydaeMble TIPH W3YYCHUU XUMHU, JUIS PEIICHUS 3a1ad,
CBSI3aHHBIX C OKPY>KaIOIel MPUPOIHON CpeIoi, MOBBIICHUS YPOBHS IKOJIOTUYECKOM KYIbTYpHI,
OCO3HAaHHUS TJOOATBHOTO XapakTepa OSKOJOTHYECKHX TpoOJieM H TyTed WX pemeHUs
MIOCPEACTBOM METOJIOB XUMUU;

10) 9KOJIOTMYECKOTO MBIIIUICHHUS,, YMEHHUS PYKOBOJCTBOBAThCS WM B TIO3HABATEIIbHOM,
KOMMYHHKATHUBHOM U COLIMATbHON MPAKTHKE.

MertanpeamMeTHbie pe3yJbTaThl

B cocraBe MeranpenMeTHBIX pe3yAbTaTOB BBIACIAIOT 3HAUMMBbIE IS  (OPMHUPOBAHUS
MHUPOBO33pEHUsI OOIICHAYYHbIE TOHSTHS (3aKOH, TEOpHsl, MPUHIIUI, THUNOTE3a, (aKT, CUCTEMa,
MPOLIECC, SKCIEPUMEHT U Jp.), KOTOPHIE HCIONB3YIOTCS B E€CTECTBEHHO-HAYYHBIX Y4YEOHBIX
MpeAMETax M MO3BOJISIOT Ha OCHOBE 3HAHUHM U3 3TUX MPEAMETOB (POPMHUPOBATH MPEICTABICHUE O
[[EJIOCTHOM Hay4yHOW KapTWHE MHpa, U YHUBEpCalbHbIC yueOHbIe AeHCTBUs (ITO3HABATEIBHEIE,
KOMMYHUKATUBHBIE, PETYJISTUBHBIE), KOTOPbIe O00eCreyuBalOT (hopMUpOBaHHUE TOTOBHOCTH K
CaMOCTOSITENTFHOMY TJTAHUPOBAHUIO U OCYIIECTBICHUIO Y4eOHOH AESITeTbHOCTH.
Memanpeomemnvle  pe3yromamvl  0C80€HUSI 0OPA308AMENbHOU  NPOCPAMMbL  HO  XUMUU
ompascaiom 061a0eHue YHUBEPCAlbHbIMU NOZHABAMENbHLIMU OeLCMBUAMU, 8 MOM YUCTe:
bazosvimu nocuneckumu oeticmeusmu

1) yMeHueM HCHOJb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOCHUM 3HAHMIA:
pacKpbIBaTh CMBICII XUMHUYECKHX MOHATHH (BBLACNATH HX XapaKTepHblE MPHU3HAKH,
YCTaHABIIMBATh B3aMMOCBS3b C APYTHMMH MOHSITHSMHU), UCIIOJIH30BATh MOHSATHS JJIs1 OOBSICHEHUS
OTNENbHBIX (DAKTOB W SBJICHMIA; BBHIOMpPATh OCHOBAHHS WM KPUTEPUU M KIacCH(PUKAIUU
XMMHYECKUX BEIIECTB M XUMUYECKUX PEAKIMI; YCTAaHABJINBATh MPUYUHHO-CJICICTBEHHBIE CBSI3HU
MeXIy OOBEKTaMU U3YUYCHHUS; CTPOUTD JIOTUYECKUE PACCYKICHUS (MHAYKTUBHBIC, IEAYKTUBHEIE,
10 aHAJIOTHH); IeTIaTh BBIBOJIBI U 3AKITIOUEHUS;

2) yMeHHEeM MPUMEHSTh B MpoIlecce MO3HAHWS MOHATHs (TpeaIMEeTHbIe M MeTanpeaMeTHbBIE),
CUMBOJIMYECKUE (3HAKOBBIC) MOJIETH, UCTIOIb3YeMble B XUMHUU, MIPEOOPa30BHIBATH IIMPOKO



MNPUMCHACMBIC B XUMHWU MOACIIBHBIC TPCACTABJICHUSA — XUMHUYECKHUI 3HAK (CI/IMBOJI BHGMCHTa),

Xxumuueckas (opMmyna M ypaBHEHHE XHMHUYECKOH peakuMu — TMpH pEeHIeHUH Yy4eOHO-
MO3HABATENbHBIX 33Jay; C Y4€TOM OTHX MOJENBHBIX IMPEACTAaBICHUN BBIBISATH WU
XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKA U3Y4aeMbIX OOBEKTOB — XWMHUYECKUX BEIIECTB U

XUMUYECKUX pPEeaKLuil; BBIABIATH OOLIME 3aKOHOMEPHOCTH, IPUYMHHO-CJIEICTBEHHbIE CBA3M U
MPOTHBOPEYHUS B M3y4aeMbIX IPOLECCAX U SBJICHUSAX; MpEAjaraTb KPUTEPUU Ui BBISBICHUS
3THX 3aKOHOMEPHOCTEH U MPOTUBOPEUNI; CAMOCTOSTENLHO BEIOUPATh CIIOCO0 pelieHus: yueOHoM
3a7aun (CpaBHUBATh HECKOJIBKO BApUAHTOB pPEIICHHs, BHIOMpPATh HanOoOJee MOAXOISAINIMNA C
y4€TOM CaMOCTOSITENILHO BbIIEICHHBIX KPUTEPUEB);

baszosvimu uccnedosamenvckumu oeticmeusamu

3) yMeHHEeM MCIIOJIb30BaTh IOCTABJICHHBIE BONPOCHI B KaueCTBE MHCTPYMEHTa IO3HAHMA, a
TaKKe B KadecTBE OCHOBBI JJs (OPMHUPOBAHHS THUIOTE3bl IO MPOBEPKE NPABUIBHOCTU
BBICKa3bIBAEMBIX CYKICHU;

4) mpuoOpeTeHHE OIbITa MO IUIAHUPOBAHUIO, OPraHW3allMd M IPOBEACHUI0 YYCHHYECKHX
HKCHEPUMEHTOB: yMEHHUE HAOII01aTh 32 X0JJ0M IIPOIecca, CAMOCTOSTENILHO IPOrHO3UPOBATh €ro
pe3yabTar, (HOopMyIHpoBaTh OOOOLICHHS M BBIBOABI IO pPE3yibTaTaM MPOBEIEHHOTO OIbITA,
HCCIIEIOBaHMsI, COCTABJISITh OTUET O MPOJIeIaHHOM padoTe;

Pabomoii ¢ unghopmayueii

5) yMeHueM BBIOMpaTh, AaHATU3UPOBATH U UHTEPIPETHPOBATH HHPOPMALIHIO PA3IUYHBIX BHIOB H
¢dbopM mpezacTaBieHUs, NOIYYaeMYI0 U3 Pa3HbIX UCTOYHMKOB (HAYy4YHO-TIONYJISIpHAs JIMTEpaTypa
XUMHAYECKOTO COJICp)KaHUs, CHpaBOYHBIE TIOCOOMs, pecypchl VHTepHeTa); KpUTHYECKH
OLIEHUBATh IPOTUBOPEUYUBYIO U HEJOCTOBEPHYIO HH(OPMAIIHIO;

6) yMEHHEeM MPUMEHSATh PAa3IUYHbIE METOBI M 3aIPOCHI MPHU TMOUCKE M O0TOOpe MHPOPMALUHU H
COOTBETCTBYIOLIUX JAHHBIX, HEOOXOJUMBIX ISl BBIMOJIHEHUS YU€OHBIX U IO3HABATENbHBIX 33134
OTIpeNIeNIEHHOTO TUMA; MpUoOpeTeHHe ombiTa B 00JacTH HMCIOIB30BaHUS WH(POPMALMOHHO-
KOMMYHHUKATHBHBIX TE€XHOJIOIM, OBJa/leHUE KyJIbTypOld aKTUBHOI'O MCIIOJIb30BAHMSI PAa3JIMYHbIX
MOMCKOBBIX CHCTEM; CaMOCTOSATEIBHO BBIOMpPATh ONTUMAIBHYIO (GOpPMY MpPEICTaBICHUS
uHbOpMallMM M WUIIOCTPUPOBATh pelIaeMble 3aJaud HECJIOXKHBIMH CXEMaMH, JuarpaMMami,
Apyrumu popmMaMu rpaduKi 1 UX KOMOMHAIHMSAMU;

7) yMeHHEeM HCHOJb30BaTh W AaHAJIM3UPOBATh B Ipolecce y4eOHOW M MCCIEeI0BATENbCKON
JeSITeTbHOCTH WH(POPMAIIHIO O BIMSHUH MPOMBIIUIEHHOCTH, CEIBCKOTO X03S1CTBA M TPAHCIIOPTa
Ha COCTOSTHHE OKpY>KaroIiel NpUpOJHON cpeibl;

Yhusepcanonvimu KOMMYHUKAMUBHBIMU OEUCMEUAMU

8) yMeHHueM 3a/1aBaTh BOMPOCHI (B X0/1€ Hajiora U/Uiu AUCKYCCHUH) TI0 CYLIECTBY 00CYyX1aeMon
TeMBI, (OPMYIMPOBATH CBOM MPEIOKEHHUSI OTHOCUTENIEHO BBITIOTHEHUS MTPEUIOKEHHON 3a/1a4H;
9) mpuoOpeTeHue OMbITa MPE3EHTAUHN PE3YJIbTAaTOB BHIMOIHEHUS XMMUYECKOTO SKCIEpUMEHTa
(;1abopaTOpHOTO OmbITA, JJAOOPATOPHON PAaOOTHI 1O UCCIIEAOBAHUIO CBOMCTB BEIIECTB, y4EOHOTO
MIPOEKTA);

10) 3aMHTEpPEeCOBAaHHOCTh B  COBMECTHOM €O  CBEpCTHMKAaMM  IIO3HABAaTEIbHOH U
MCCIIEIOBATENILCKONW JEATEIHHOCTH NPH PEUICHWH BO3HUKAIOIMX NpoOJeM Ha OCHOBE ydéra
O0IIMX HMHTEPECOB U COIJIACOBAaHUS MO3MIMH (0OCYXAEHUs, OOMEH MHEHHUSIMH, «MO3TOBBIE
IITYPMBI», KOOPAWHAIMSI COBMECTHBIX JCHCTBUI, ONpeneeHne KPUTEPUEB MO OIIEHKE KauecTBa
BBINOJIHEHHON pabOThI U JIp.);

Yuusepcanvnvimu pecynsimusHoimu Oeucmeusmu

11) yMeHueM caMOCTOSITENIbHO OINpPEEINATh LEeNU eSTebHOCTH, MIIAaHUPOBATh, OCYILECTBIISATS,
KOHTPOJIMPOBATh M TPH HEOOXOIUMOCTH KOPPEKTHPOBATH CBOK JICATEIBHOCTH, BBHIOMPATH
HanOonee H(QeKkTHBHbIE CIOCOOBI pelleHHs Y4eOHBIX M IO3HABaTeJIbHBIX  3ajad,
CaMOCTOATENIBHO COCTABJIATh WM KOPPEKTHPOBATH IPEUIOKEHHBIM AITOPUTM JEWCTBUM NpPH
BBIMOJIHEHUH 3a/laHUi ¢ y4€TOM MOJY4YEeHHUS HOBBIX 3HAaHUM 00 M3yd4aeMbIX OOBEKTaX —
BEIIECTBAX M PEAKIIHSIX; OIICHUBATh COOTBETCTBHE MOJYIEHHOTO PE3yNIbTaTa 3assBICHHOH 1ENH;
12) ymMmeHHeM HCII0JIb30BaTh U aHATM3UPOBATh KOHTEKCTHI, IPelaraeéMble B YCIIOBUH 33 JaHUH.

IIpenmeTHbIe pe3yabTAThI.



1) mpencraBieHWEe O 3aKOHOMEPHOCTAX M TMO3HABAEMOCTH SIBJICHHM TPHUPOIbI, MOHUMAHHE
OOBEKTUBHOM 3HAYUMOCTH OCHOB XHMHYECKOM HayKd Kak o00JIacTH COBPEMEHHOIO
€CTECTBO3HAHMS, KOMIOHEHTA OOIIel KyJIbTyphl M HMPAaKTHIECKOH NEATEIBHOCTH YEJIOBEKA B YCIOBHIX
COBPEMEHHOT0 00IIeCTBa; TOHUMaHHE MECTa XUMUH CPE/IN IPYTUX €CTECTBECHHBIX HAYK;

2) BiageHUE OCHOBAMM MOHSATUMHOTO ammapara ¥ CHMBOJIMYECKOTO SI3bIKA XUMHUHU JUIS
coctaBieHHs] (POPMYJT HEOPTaHUYECKUX BEIIECTB, YPaBHEHUI XMMHUYECKUX PEaKIuil; BIaJeHHUE
ocHoBamu xumudeckoil HomeHkiatypbel (IUPAC u TpuBuanbHON) U yMEHHUE HCIIOJIB30BATH €€
JUIS pelleHrs y4eOHO-II03HABATENbHbBIX 33/1a4; YMEHHUE MCIOJIb30BaTh MOJETH IJsi OOBSCHEHUS
CTPOCHHS aTOMOB U MOJIEKYIL;
3) BiazeHue CHCTEMON XHMHUYECKUX 3HAHUM M yMEHHE MPUMEHSTh CHCTEMY XUMHUYECKHX
3HAHUU, KOTOpask BKIIIOYAET:
BaKHEHIIINE XUMUYECKUE MOHATHS: XUMHUYECKHIA 3JIEMEHT, aTOM, MOJIEKYJIa, BELIECTBO, MPOCTOE
U CIIO)KHOE BEIIECTBO, OJHOPOJHAS W HEOJHOPOIHAs CMECh, OTHOCHUTEIbHBIC aTOMHas H
MOJIEKYJISIpHAsE Macchl, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHAs Macca, MOJISIPHBII 00beM,
OKCHJI, KUCJIOTa, OCHOBaHHWE, COJIb (CpPEemHssI), XUMHUYECKas PEaKivs, PEaKiuud COCAMHCHUS,
peaKuuu pas3ioKEeHUs, PEaKIMH 3aMEIIeHHUs, PeaklHu OOMeHa, TEeIUIoBOM 3(deKkT peaxuuwu,
9K30- M DHJOTCPMUYCCKHE pEaKIUU, PACTBOP, MAcCOBas JOJS XHUMHYECKOTO DJEMEHTa B
COCIMHEHNH, MacCoBasl J0JIsI U MPOILIEHTHAs KOHIIEHTpaIlMsl BEUIecTBa B pacTBOpE, SAPO aroma,
JNEKTPUYCCKUN CIIOW aToMa, aroMHas oOpOuTanb, pPagdyCc aToOMa, BAJICHTHOCTh, CTCIICHb
OKHUCJIGHUS, XUMHUYECKas CBS3b, OJEKTPOOTPHUIATENFHOCTh, TOJSpHAs M  HENoJsipHas
KOBAJICHTHASI CBS3b, HOHHAS CBSI3b, METAJUTNYECKAs CBS3b, KPUCTAIMYCCKAS penieTka (aToMHasl,
WOHHAsI, METaJUIMYeCKasi, MOJIEKYJISIpHasi), HOH, KaTUOH, aHUOH, DJEKTPOJIUT U HEIJICKTPOJIHT,
MEKTPOJIUTHYCCKAST ~ JUCCOLMALAS,  pPEaKIWh  HOHHOTO  OOMCHa, OKHCIIUTETBHO-
BOCCTAaHOBUTEJIbHBIC PEAKIIMH, OKHCIUTENb U BOCCTAHOBHUTEINb, OKHCIEHHE U BOCCTAHOBJICHHE,
ANEKTPOJIN3, XUMHUYECKOE paBHOBECHE, OOpaTUMbIE M HEOOpaTHUMBbIC PEAKIUU, CKOPOCTh
XUMHUYECKON peakIiy, KaTaliu3arop, npeaenbHo aonycrumas konuentpanus (I1IJIK), kopposus
METAJIJIOB, CIUIABBI;
OCHOBOITOJIATalOIIME 3aKOHbI XMMHH: 3aKOH COXPAHEHUs MAacChl, nepuoanueckuii 3axoH J[.U.
MemnpeneeBa, 3aKOH MOCTOSIHCTBA COCTaBa, 3aKOH ABOTaJipo;
TEOPUU XHWMHH: ATOMHO-MOJICKYJISIpHAS TCOPHS, TEOPHS DJICKTPOIHTHYCCKOW JTUCCOIMAIINU,
MpEJICTaBICHUsI O HAyYHBIX METOAaX IIO3HAaHUS, B TOM YHCIE OJKCIEPUMEHTAIbHBIX U
TEOPETUICCKUX METOJIaX UCCIICIOBAHUS BEIIECTB M M3yUCHUSI XUMHUSCKUX PEaKIIN;
4) mpeactaBieHUE O MEPUOAMYECKON 3aBHCHMOCTH CBOMCTB XMMHUYECKHUX DJIEMEHTOB (paguyc
aToOMa, DJIEKTPOOTPHUIIATEILHOCTD), IPOCTHIX M CIIOKHBIX BEIIECTB OT TOJIOKEHHUS JJIEMEHTOB B
[lepuognueckoit cucteme (B MaiblX NEPUOAAX W TJIABHBIX TMOATPYIIAx) M JIEKTPOHHOTO
CTPOCHHS aToOMa; YMEHHUE OOBSCHSATH CBS3b IMOJIOKCHHS dJIEMEHTa B [leprnoindeckoil cucteme ¢
YHCIOBBIMU XapaKTEPUCTUKAMH CTPOEHHUS aTOMOB XHMHYECKHX JJIEMEHTOB (COCTaB U 3apsf
s7ipa, o0IIee YHCIIO JISKTPOHOB), paclpeesieHUEM JJICKTPOHOB M0 YHEPTETHUYSCKUM YPOBHIM
aTOMOB TEPBBIX TPEX MEPUOJIOB, KAIUS U KAIbIUs; KJIaCCU(PUIIMPOBATh XUMHUUECKHUE DIIEMEHTHI;
5) ymenue Kiaccu(UIUPOBATh XHUMHUECKHE DIEMEHTHI, HEOpPraHMYeCKHe BellecTBa U
XUMHUYECKHUE PEaKIMU; ONMPEeNITh BAIEHTHOCTh U CTENIEHb OKUCICHHSI XUMUYECKUX DIIEMEHTOB,
BHJI XUMHYECKOH CBSI3U W THUI KPUCTALTUYECKOW CTPYKTYPHI B COCIUHEHUSX, 3aps]l WOHA,
XapakTep Cpeasl B BOAHBIX pPAaCcTBOpax BeHIECTB (KUCIOT, OCHOBAaHUM), OKHUCIUTENb H
BOCCTAaHOBHTEIIb;
6) yMeHHEe XapaKTepu3oBaTh (HU3UYECKHE U XUMHUYECKHE CBOWCTBA MPOCTBIX BEIIECTB
(kucmopo, 030H, BOJIOpO, TpaduT, aamas, KpeMHHH, a30T, ¢pocdop, cepa, XJI0p, HATPUH, KAITUH,
MarHuii, KaublIU{, aTIOMUHUH, JKeJIe30) M CIOKHBIX BEIIECTB, B TOM YHCIE HX BOJHBIX
pacTBOpoB (BOJa, aMMHAK, XJIOPOBOJIOPOJI, CEPOBOIOPO, OKCHJIBI M THAPOKCHIAB METaIIOB | -
ITA rpymm, amomunwus, meau (1), nunka, sxenesa (II u 1), okcuast yraepona (II u IV), kpemuus
(IV), azora u dochopa (IIl u V), ceprr (IV u VI), ceprucras, cepHasi, a30TucCTasi, a30THasi,
dbochopHas, yroimpHas, KpPEeMHHEBas KHCJIOTa M HX COJIM); YMEHHE IPOTHO3UPOBATH U
XapaKTepU30BaTh CBOMCTBA BEIISCTB B 3aBUCHMMOCTH OT MX COCTaBa W CTPOCHHS, IPUMEHEHHUE
BEIIECTB B 3aBUCUMOCTH OT UX CBOMCTB, BOBMOKHOCTh MPOTEKAHUS XUMUYECKHUX MPEBpaAIICHUN
B Pa3JIMYHBIX YCJIIOBUSX, BIMSHUE BEIIECTB U XUMUYECCKHX IPOIECCOB HA OPraHU3M YelIOBEKa U
OKPYKAOIIYIO TPUPOIHYIO CPELY;
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7) yMeHHuE COCTaBIATh MOJICKYJISIPHBIE U MOHHBIC YpaBHEHHUS peakiuil (B TOM YHCJIE peaKIuil
MOHHOTO OOMEHa U  OKHCIUTEJIbHO-BOCCTAHOBUTENBHBIX pEaKLMii), WUIIOCTPUPYIOLIHX
XUMHYECKHE CBOWCTBA HM3YyYEHHBIX KJIACCOB/TPYNI HEOPTaHMUYECKUX BEIIECTB, B TOM YHCIIE
MOATBEPKIAIOIINX T€HETHUYECKYIO B3AaUMOCBSI3b MEX/1y HUMY;

8) yMEHHE BBIUUCIATH OTHOCUTEJIBHYI) MOJIEKYJISAPHYO MU MOJSPHYIO MAacChl BEILECTB,
MacCCOBYIO JIOJIF0 XUMHUYECKOTO JIEMEHTA B COEAMHEHUH, MACCOBYIO JIOJIIO BEIIECTBA B PaCTBOPE,
KOJIMYECTBO BEILIECTBA U €r0 Maccy, 00beM ra3oB; YMEHUE MPOBOJIUTH PACUETHI 10 YPABHEHUSIM
XUMHUYECKUX PEaKlUid W HaxOJIUTh KOJIMYECTBO BEIIECTBA, 00bEM M MacCy PpEareHTOB WIIU
MPOJIYKTOB PEAKIIHH;

O) BnajeHWe OCHOBHBIMH METOJAMU HAy4YyHOro TO3HaHWs (HAOMIOJEHHE, HW3MEpEHHeE,
SKCIEPUMEHT, MOJCIMPOBAHUE) IMPU HU3YYECHUU BEIIECTB M XHUMHUYECKHUX SIBJICHUH; yMEHHUE
chopMynupoBaTh NpodieMy U MPEeAsOKUTh MYyTH €€ peIlIeHUs; 3HAHUE OCHOB 0e30IacHOM
PpaboThI C XUMUYECKIMHU BEIICCTBAMH, XHMHUYECKOH MOCY0H 1 JIA0OpaTOPHBIM 000PYI0OBAHUEM;
10) Hanuuue NPAKTUYECKUX HABBIKOB IUIAHUPOBAHUSA M OCYIIECTBICHHS CIEAYIOLIUX
XUMHUYECKUX IKCIIEPUMEHTOB:

W3YYCHHE U ONHCaHne PU3HUECKUX CBOWCTB BEIICCTB;

O3HaKOMJICHHE C PU3NYECKUMU U XUMUYECKUMHU SIBIICHUSIMU;

OMBITHI, WJTIOCTPUPYIOLIHUE TPU3HAKY IPOTEKAHUSI XUMUUECKUX PEaKLIUi;

M3Y4YEeHHE CIIOCOOOB pa3fieNieHus: CMecei;

MOJTy4EHUE KUCIOPOIa U U3YUEHHE €TO CBOMCTB;

MOJIy4YEHUE BOAOPO/Ia U U3YUEHHUE €r0 CBONCTB;

MIOJIy4Y€HHUE YTJIEKUCIIOTO ra3a U U3y4eHue ero CBOMCTB;

MOJIy4YEeHUE aMMHUaKa U U3y4€HHUE €r0 CBOMCTB;

IIPUTOTOBJIEHUE PACTBOPOB C ONPEEIIEHHON MacCOBOM J10JIel paCTBOPEHHOT'O BEILIECTBA;
HCCIEA0BAHUE U ONUCAHUE CBOMCTB HEOPIaHUYECKUX BEIIECTB PA3JIMYHbBIX KJIACCOB;
MPUMECHEHHUE WHANKATOPOB (JTAKMYyca, METHIIOpAaHKa ¥ PeHOIPTAIICHHA) IS ONIPEICTICHIS
XapakTepa cpeibl B paCTBOpPax KUCIOT U HIEJI0YEH;

M3y4YEHUE B3aUMOJCIHCTBUSA KUCIOT C METaJUIaMHi, OKCUAAMH METAJIOB, pACTBOPUMBIMU U
HEPaCTBOPUMBIMH OCHOBAHUSMH, COJISIMU;

MOJIy4YEHUE HEPACTBOPUMBIX OCHOBAHU;

BBITECHEHHE OJIHOTO MeTaJula IPYTUM U3 pacTBOpa COJIH;

uccienoBaHre aM(pOTepHBIX CBOMCTB THIPOKCH/IOB aFOMUHHUS U IMHKA;

pelIeHne HKCIEPUMEHTANbHBIX 3a7ady 1o TeMe "OCHOBHBIE KJIacChl HEOPTaHMYECKHX
CcoeTMHEHHI";

pelIeHne SKCIEePpUMEHTAIbHBIX 33/1a4 M0 TeMe "DIIeKTPOoIUTHIECKas Auccouuanus';

perieHue YKCIepuMEHTaIbHBIX 33/1a4 10 TeMe "BakHele HeMeTabl U UX COeTMHEHUs "
pelIeHne SKCIEepUMEHTAIbHBIX 3a/1a4 10 TeMe "BakHeillne MeTamibl U UX COeIMHEHUS "
XUMHUYECKUE IKCIIEPUMEHTHI, WJUTFOCTPUPYIONIME MPU3HAKK MPOTEKAHUsI PEaKIil MOHHOTO
oOMmeHa;

KaueCTBEHHBIC PEAKIIUM Ha MPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX MOHBI XJIOPHA-, OPOMU/I-,
uonua-, cynbdar-, Qocdar-, kapOoOHAT-, CHIMKAT-aHUOHBI, THIPOKCH]I-UOHBI, KATHOHBI
aMMOHMSI, MarHusl, KaJablnsl, ATFIOMUHMS, Kene3a (2+4) u xkenesa (3+), meau (2+), IIMHKA;

YMEHHE MPEACTABIATh PE3yNbTaThl IKCIIEPUMEHTa B JOpMe BHIBOJIOB, JOKA3aTENbCTB, TPaPUKOB
Y TaOJIHI] ¥ BBISBJISITH IMITUPHYECKUE 3aKOHOMEPHOCTH;

11) BmageHue mnpaBwiIamMu O€30MaCHOTO OOpalleHUs C BEIIECTBAMHU, HCIOIb3YEMBIMU B
MTOBCETHEBHON KU3HU, TIPABUJIAMH TTOBEJCHUS B IEJSIX COCPEKEHUS 370POBbS M OKPYXKAIOIIEH
MPUPOJHON Cpeabl; TOHMMaHuE Bpena (OMACHOCTH) BO3ACWCTBHUS HA JKUBBIE OPTaHU3MBI
OTIPENICJICHHBIX BEIIECTB, CIOCOOOB YMEHBIIEHHWS W TPEJOTBPAIICHUS WX  BPEIHOTO
BO3JICHCTBUS; TOHMMaHUE 3HAUYEHUS )KUPOB, OCJIKOB, YIIEBOOB JIJIsl OpraHU3Ma YeJIOBEKa,;

12) BrmageHWe OCHOBAMM XHMHUYECKOW TI'PaMOTHOCTH, BKIIIOYAIOIIEH YMEHHE MPABUIBLHO
WCIIOIh30BaTh M3YYEHHBIC BEIIECTBA M MaTepHaibl (B TOM YHCIIE MHUHEpAIbHBIE YAOOpEHHUS,
METaJIbl U CIUIaBbl, TPOAYKTHI MepepaboTKH MPHUPOIHBIX MCTOYHUKOB YTIIEBOJOPOJIOB (YIIIA,
MIPUPOIHOTO Ta3a, HeTH) B OBITY, CETLCKOM XO3sICTBE, HAa MPOU3BOICTBE;

13) YMCHHC YCTAHABJIMBATL CBA3U MCKAY PCAJIbHO Ha6JIIO,Z[aCMLIMI/I XUMHUYCCKUMMU ABJIICHUSAMHU U
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nporeccaMy, MPOUCXOMSIIMMH B MaKpO- U MHUKPOMHpE, OOBSICHATh NPUYMHBI MHOT000pa3us
BCIICCTB; YMCHUC UHTCTPHUPOBATL XUMHUYCCKUC 3HAHUA CO 3HAHUAMUA APYTUX yqe6Hbe npeaAMCTOB;

14) mpencraBieHue o cdepax MPOoPECCHOHATHPHOW IEATEIHLHOCTH, CBS3aHHBIX C XUMHEH W
COBpPCMCHHBIMU TCXHOJIOTUAMH, OCHOBAHHBIMU Ha MJOCTUKCHHUAX XUMHYECKOU HAayKH, 4YTO
MO3BOJIUT  OOyyaromMMcsl  paccMaTpuBaTh  XHMMHIO Kak  cdepy cBoed  Oymyuiei
npo(eCCUOHATTLHON JIEITENPHOCTH U CHENaTh OCO3HAHHBIA BBHIOOP XUMHUHM KaK MPOQUILHOTO
IpeaMeTa IpU Mepexo/ie Ha YpOBEHb CpeIHero oo1ero oopa3oBaHus;

15) nanuyue onbiTa pabOTHI C PA3TUYHBIMU UCTOYHHKAMHU HH(QOPMAIMK 110 XUMUU (HaydHasl U
HAy4YHO-TIOMYJISIpHAs JIUTEpaTypa, CIOBapH, CIPAaBOYHUKHU, WHTEPHET-PECYpPCHI); YMEHHUE
O6B€KTI/IBHO OLICHUBATh I/IH(bOpMaI_[I/IIO 0 BCHICCTBAX, HUX IMPCBPALICHUAX W IMPAKTUUICCKOM
MIPUMEHEHHUU.

8 _Kiacc

B cocraBe mnpeaMeTHBIX ~pPe3yabTATOB MO OCBOCHHMIO O0S3aTEIBHOTO  COAEpIKAHMS,
YCTAaHOBJICHHOTO JaHHOW MPUMEPHOH pabouyeil TporpaMMoii, BBIJCISIOT: OCBOCHHBIC
00y4aroIUMUCS HayYHbIE 3HAHUSI, YMEHHS M CLIOCOOBI IeUCTBUM, crieliupUuIecKue s
MIpeIMETHOM 00J1aCTH «XUMUS», BUJIbI JESTEIBHOCTH 110 OJYYEHUIO0 HOBOI'O 3HAHMUSI, €r0
HHTEPIIpETAINH, TPEOOPa30BaHUIO U IPUMEHEHHUIO B PA3JIMYHBIX YUCOHBIX U HOBBIX CUTYaIlHX.
[IpenMeTHbIE pe3yNbTaThl OTPAKAIOT CHOPMUPOBAHHOCTD Y O0YUAIOLIUXCSI CIAEAYIONINX YMEHHIM:
1) packpvieamev cmbici OCHOBHBIX XMUMHUYECKHMX IIOHSATHI: aToM, MOJIEKYJId, XWMHUYECKUUN
AJIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECh (OJHOPOJHAS W HEOJHOPOAHAs),
BaJICHTHOCTb, OTHOCUTENbHASI aTOMHAsi U MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIECTBA, MOJb,
MOJIIpHAasi Macca, MaccoBas JOJsI XMMHYECKOTO AJIEMEHTa B COCIUHEHHH, MOJSPHBINH 00BEM,
OKCH/JI, KUCJIOTa, OCHOBAHUE, COJIb, AIEKTPOOTPHULIATEILHOCTh, CTEIIEHb OKUCIICHUS, XUMUYECKas
peakuus, KiaccuUKaIMs peakluid: peakuu COSAMHEHMS, PEeaKIUH paszNoKEHUs, peakiuu
3aMeIIeHUs], peakuu 0OMeHa, 9K30- M SHJOTEPMUYECKHUE PEAKINH; TETJIOBON YPPEeKT peakuny;
SJIPO aTOMa, SJIEKTPOHHBIN CIIOM aroma, aTOMHasi OpOUTalb, pauyCc aToMa, XUMUYecKasi CBSI3b,
MOJIApHAsl M HEMNOJIsApHasl KOBAJIEHTHAsl CBs3b, MOHHAs CBS3b, MOH, KaTUOH, aHUOH, PAaCTBOD,
MaccoBasi 10Jis BellecTBa (MPOLEHTHAs KOHIIGHTPAIlHs) B paCTBOPE;

2) unnocmpuposams B3aUMOCBSI3b OCHOBHBIX XMMHUYECKUX MOHATUH (CM. 1. 1) U IPUMEHSTH 3TH
MOHSTHSI IPH OIIMCAHUU BEIIECTB U UX NPEBPAILEHUM;

3) ucnonvzosamv XMMHUECKYI0 CUMBOJMKY I COCTaBIEHHUS (POpMyYs BELIECTB U ypaBHEHUI
XUMHYECKUX PEAKIIN;

4) ompedensamv BaJEHTHOCTh AaTOMOB D3JEMEHTOB B OWHApHBIX COEAUMHEHMSIX; CTElEHb
OKHCJICHHS 3JIEMEHTOB B OMHAPHBIX COETMHEHMSX; PUHA/ITICKHOCTD BEIIECTB K ONPeIeIEHHOMY
KJIacCy COeauHEHU 1o (opmylaM; BHJI XHUMHYECKOH CBs3M (KOBaJeHTHAas W HOHHAas) B
HEOPraHUYECKUX COCIUHEHMUSIX;

5) packpvisams cmoicn Ilepmonuueckoro 3akona JI. M. MengeneeBa: aeMOHCTpUPOBATH
IIOHMMAaHHE MEPUOINIECKON 3aBUCUMOCTH CBOMCTB XMMHUYECKHX JIEMEHTOB OT UX IOJIOXKEHUS B
[leproanueckoit cucteme; 3aKOHOB COXPaHEHHSI MacChl BELIECTB, IOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJIIPHOTO YY€HHs, 3aKOHa ABOTaJjpo; OMKCHIBATh U XapaKTepPH30BaTh TaOIMYHYIO (opmy
[leproanueckoit CUCTEMBl XMMHUECKHUX 3JIEMEHTOB: pa3juyaTh MOHATHS «TJIaBHas MOArpynmna
(A-rpynmna)» u «mobounas noxarpymnmna (b-rpymnmna)», Manele 1 OoJbIINE MEPUOAbI; COOTHOCUTH
0003HavYeHUsl, KOTOpble nMetoTes B Tabnuue «llepuoanydeckas cucreMa XUMUYECKUX AJIEMEHTOB
J. W. MenneneeBa» C YUCIOBBIMM XapaKTEPUCTUKAMHM CTPOEHHS aTOMOB XHMHYECKHX
AJIEMEHTOB (COCTaB M 3apsii sapa, OOIIee YHUCIO JJIEKTPOHOB W pacIlpeleieHHe HX IO
AJIEKTPOHHBIM CIIOSIM);

6) knaccuguyuposams XUMHUECKHE DJIEMEHTHl; HEOpPraHMYECKHE BEIIEeCTBA; XHWMHUYECKUE
peaxiuu (1Mo YHUCIy U COCTAaBY yUaCTBYIOIIUX B PEAKLMU BEIIECTB, MO TEMJI0BOMY 3P (DEKTY);

7) xapaxkmepuzosamv (onucviéamy) OOIIME XHUMHYECKHE CBOWCTBA BEIIECTB PA3JIUYHBIX
KJIACCOB, MOATBEP)KJasi OMMCAHHME MNPUMEPAMHM MOJIEKYJISIPHBIX YPAaBHEHHMH COOTBETCTBYIOLIUX
XUMHYECKUX PEAKIIN;

8) npocHosupoeams CBONCTBA BEIIECTB B 3aBHCHUMOCTH OT HMX KayeCTBEHHOI'O COCTaBa;
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BO3MOXHOCTH IMPOTCKAHUA XUMHUYCCKUX HpeBpaH_[eHI/Iﬁ B pa3JIMYHBIX YCIIOBUAX,

9) 6vbluuCIAMb OTHOCUTENIBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MacChl BEIIECTB; MACCOBYIO JIOJTIO
XUMHUYECKOTO 3JIEeMEHTa Mo (opmyse COeIUHEHMs; MacCOBYIO JOJIO BEILIECTBAa B PACTBOPE;
IIPOBOJUTD PACYETHI I10 YPABHEHUIO XUMHUUECKOU PEAKLINH;

10) npumensams OCHOBHBIE OIEpAllMM MBICIUTEIBHON AESITENbHOCTH — aHalh3 M CHHTE3,
CpaBHEHHE, O0000IIeHHE, CHCTEMaTH3allui0, KIAaCCU(UKALMIO, BBbISBICHUE MNPUYUHHO-
CIEACTBEHHBIX CBSI3€M — JUII M3Y4YEHUS CBOWCTB BEIIECTB W XHMHYECKHX PEAKLIHIA;
€CTECTBEHHO-HAYYHbIE METOJbl TO3HAHUA — HAOJIOJCHHE, H3MEpPEHHUE, MOJCIUPOBAHUE,
9KCIIEPUMEHT (PEaJIbHBIM U MBICICHHBIN);

11) credoéams  mpaBUIAM  TIOJIb30BAaHUS ~ XMMHYECKOM  mocyaod W J1abopaTopHBIM
o0opynoBaHWEM, a TakKe IMpaBWIaM OOpalieHUus C BEIIECTBAMH B COOTBETCTBHH C
MHCTPYKUUSMU 110 BBIMOJHEHUIO JIA0OPATOPHBIX XHMHUYECKHUX OIBITOB IO TMOJYYEHUIO H
coOnpaHuio ra3000pa3HbIX BELIECTB (BOAOPOAA M KHUCIOPOJA), MPUTOTOBJICHUIO PAaCTBOPOB C
onpenenéHHOM MaccoBOil J0Jeil pacTBOPEHHOIO BEIECTBA; IJIAHUPOBAaTh U IMPOBOJIUTH
XUMHUYECKHE SKCIEPUMEHTHI 10 PaclO3HABAaHUIO PACTBOPOB WLIEJIOYEH M KUCIOT C IIOMOIIBIO
WHJIMKATOPOB (J1Takmyc, (peHomdTanenH, METUIOpaHX U Ap.).

9 _Kiacc

B cocraBe mnpeaMeTHBIX pe3yabTATOB IO OCBOCHUIO  00S3aTENbHOTO  COAEpIKAHMS,
YCTAHOBJICHHOTO JAaHHOW TpUMEpHOM paldodeil mporpamMmoil, BBIACIAIOT: OCBOEHHBIE
00y4aroIMMUCS HAyYHbIE 3HAHUS, YMEHHS M CIIOCOOBI ACHCTBUM, crieupudecKue ams
MPEeIMETHOM 00acTi «XHUMHSI», BUIIBI ACSITSILHOCTH IO MOJYYSHUIO HOBOTO 3HAHUS, €r0
HHTEpPIpETAINH, TPEOOPa30BaHUIO U TPUMEHEHHUIO B PA3JIMYHBIX YUCOHBIX U HOBBIX CUTYAIIHX.
[IpenMeTHBIC Pe3yIbTAThI IPEICTABICHBI OTPAKAIOT CHOPMHUPOBAHHOCTD Y 00YJAFOIIUXCS
CIIEIYIOLIUX YMEHUM:

1) packpvigamv cmblci OCHOBHBIX XUMHUYECKHUX TMOHATUM: XUMHUYECKUM JIIEMEHT, aToM,
MOJIEKYJIa, WOH, KaTHUOH, AHHUOH, I[POCTOE BEILIECTBO, CIIOXKHOE BEIIECTBO, BaJEHTHOCTD,
3JIEKTPOOTPHUIIATEILHOCTh, CTEIICHh OKHCJICHUS, XUMHUYECKas pEeaKIus, XUMUYECKas CBs3b,
TerI0BOM 3 (deKT peakiuu, MOJb, MOJSPHBIN 00bEM, PAaCTBOP; ANIEKTPOIUTHI, HEAIEKTPOIUTHI,
AJIEKTPOJIUTUYECKAS JUCCOIMAIUS, PEAKIIMM HWOHHOTO OOMEHa, KaTaliu3aTop, XHMHYECKOE
paBHOBecHe, oOOpaTUMble U HeoOpaTHMble pPEaKIUH, OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIC
peakuuu, OKHUCIUTENb, BOCCTAHOBUTENb, OKHCIEHHE M BOCCTAaHOBJIEHUE, aJUIOTPOIUS,
aM(pOTepHOCTh, XUMUYECKasl CBSI3b (KOBAJICHTHAs, MOHHAs, METAJUIMUECKas), KpUCTaTndecKas
peméTka, KOpPpO3Ws METAUIOB, CIUIaBbl, CKOPOCTh XHWMHUYECKOW pEaKIHH, MPeaebHO
nonyctumast konnentpanus (I1/1K) Bemectsa;

2) unmocmpupoéams B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHH (CM. 1. 1) ¥ MPUMEHSITh 3TH
TIOHSTHUS TIPU ONMCAHUU BEIIECTB U UX MIPEBPAILICHUI;

3) ucnonvzosamv XUMHUYECKYIO CHUMBOJHKY AJIsI COCTaBiIeHHs (JOpPMYIN BEIIECTB U YpaBHEHMIA
XUMHUYECKUX PEAKIUH;

4) onpeodensmv BATIEHTHOCTb U CTENEHb OKHUCIEHUS XMMHUYECKUX DJIEMEHTOB B COCIMHEHMSIX
Pa3IMYHOTO COCTaBa; NMPUHAUICKHOCTh BEIIECTB K OMNPENEIEHHOMY KJIACCy COCAUHEHUN I10
(dbopMynaM; BUJ XUMHUECKOH CBSI3U (KOBaJICHTHAs, MOHHAS, METAINTUYECKas) B HEOPTaHUIECKHIX
COCIMHEHMSX; 3aps]] MOHA M0 XUMHUYECKOH (opmyse; xapakTep Cpeabl B BOAHBIX PacTBOpPAX
HEOPraHUYECKUX COCIUHEHHM, TUI KPUCTAITIMYECKON PEeIIETKH KOHKPETHOTO BEIIECTBA;

5) packpwvisamv cmuvica Tlepuognyeckoro 3akona JI. . MenaeneeBa u 1€MOHCTPUPOBATH €T0
MOHMMAaHMEe: OMHCHIBATh U XapakTepu3oBaTh TabnuuHyto (opmy Ileprmogudeckoid cCUCTEMBI
XUMUYECKUX DJIEMEHTOB: Pa3IM4aTh MOHATHS «TJaBHasg moAarpymnmna (A-Tpymnma)» u «moOodHas
noarpynna (b-rpymma)», maneie u OONbIIME MEPUOJBLI, COOTHOCUTH O0O3HAUYEHUS, KOTOpBIS
MMEIOTCSI B TIEPUOJMYECKOW TaOIHIlE, C YHCIOBBIMH XapaKTEPUCTUKAMHU CTPOCHUSI aTOMOB
XUMHUYECKHUX DJIEMEHTOB (COCTaB M 3aps] spa, 00IIee YnCiIo AJIEKTPOHOB U paclpeelieHHe ux
10 AJIEKTPOHHBIM CJI05IM); OOBACHSITH 00IIE 3aKOHOMEPHOCTH B M3MEHEHHUH CBOMCTB JIEMEHTOB
U MX COEJUHEHUU B Mpejiesiax MajblX MEPUOJOB U TJIaBHBIX MOJATPYII C YYETOM CTPOCHHUS UX
aTOMOB;
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6) xnaccuguyuposams XUMUYECKHE BIIEMEHTHI; HEOPraHHMYECKHE BEIIECTBA; XUMHYECKUE
peakiuu (TI0 YUCITy ¥ COCTaBY YYACTBYIOUIMX B PEAKIMH BEIICCTB, MO TETUIOBOMY 3(deKTy, mo
W3MEHEHHIO CTETICHEH OKMCIICHUS! XUMHYECKHIX DJIEMEHTOB);

7) xapaxmepuzoséams (OMUCHIBATH) OOIIHE U CTIEU(PUISCKUE XUMUYECKUE CBOMCTBA IPOCTHIX U
CJIOKHBIX BCHICCTB, IMOATBCPIKAAA OMUCAHUC ITPUMEPAMU MOJICKYJIAPHBIX 1 MOHHBIX ypaBHeHI/Iﬁ
COOTBETCTBYIOIINX XUMHYCCKHX PEaKIUii;

8) cocmasnamb ypaBHEHUS SJIEKTPOJIUTUYECKON IHCCOIMALMHN KUCIOT, IIEJIOYed U COJeH;
MOJTHBIE W COKpAIIEHHBbIE YpPaBHCHUs pPEaKIMid HOHHOTO OOMEHA; YpaBHEHHS peaKIuii,
MOATBCPIKAAOIUX CYHICCTBOBAHUC T€HETUYECKOU CBS3U MCXKAY BCHICCTBAMHU PaA3JIANYHBIX
KJIaCCOB;

9) packpvieamv cywHoCmb  OKUCIUTEILHO-BOCCTAHOBUTENIBHBIX PEAKLIUH MOCPEICTBOM
COCTaBJICHUS SJIEKTPOHHOTO OajlaHCa dTHX PEeaKLuii;

10) npocnosupoéams CcBOWCTBAa BEIIECTB B 3aBUCHMOCTH OT HX CTPOCHHS; BO3MOXKHOCTH
MIPOTEKAHU XMMUYECKUX MPEBPALLECHUN B PA3JINYHBIX YCIOBHSIX;

11) 6biuucasims OTHOCUTETBHYIO MOJIEKYISIPHYIO M MOJISIPHYIO MacChl BEIIECTB; MACCOBYIO JIOJIIO
XUMHAYECKOTO 3JIeMEeHTa 10 (OpMyJie COCIMHEHHs, MacCOBYIO JIOJNIIO BEIIECTBA B PAaCTBOPE;
IIPOBOJIUTH PACYETHI 110 YPABHEHUIO XUMHUYECKON PEAKLINH;

12) credoosams ~ TmpaBUIaM  TOJIB30BaHUS ~ XMMHUYECKOW  TMOCYJIOW W J1abOpaTOpHBIM
o0OpyIOBaHMEM, a TakXKe TpaBWwiIaM oOOpalIeHus C BEUIECTBAMH B COOTBETCTBUU C
WHCTPYKIUSMHU TIO BBIMOJIHEHUIO JIAOOPATOPHBIX XUMHUYECKUX OIBITOB 1O TMOJYYCHHUIO U
COOMpPaHMIO Ta3000pa3HBIX BEIIECTB (AMMHAKa M YTIIEKHCIIOTO Tasa);

13) nposooums peakuuu, TOATBEPKAAIONIME KAYCCTBCHHBI COCTaB Pa3JIUYHBIX BEIICCTB:
pacro3HaBaTh OIBITHBIM TYTEM XJIOpUI-, OpOoMUA-, MOIUI-, KapOoHaT-, (ocdar-, cummkar-,
cynbdar-, THAPOKCUI-WOHBI, KATHOHBl aMMOHHMS W HMOHBI HW3YyYEHHBIX  METAJUIOB,
IIPUCYTCTBYIOINKE B BOAHBIX PACTBOPAX HEOPraHUYECKUX BEILIECTB;

14) npumensims OCHOBHBIC OIEpAIIMA MBICIUTEIBHOW JESITEIPHOCTH — aHAJIU3 M CHUHTE3,
CpaBHCHHC, O606HICHI/IC, CUCTEMATU3al1MI0, BBIAABJICHUC IPUYINHHO-CIICACTBCHHBIX CBSI3EU — JJIA
W3YUYCHHS CBOMCTB BEIIECTB U XMMHYECKHX PEAKIUi; €CTECTBEHHO-HAYUYHBIC METO/IbI TIO3HAHUS -
HaOJI0ICHNE, M3MEPEHHE, MOACTHPOBAHNE, SKCIIEPUMEHT (PEabHbIA U MBICIICHHBIH ).

3. Temaruyeckoe IUIaHMPOBaHHEe, B TOM YHCJe C Yy4eToM padoyeil NporpaMmmbl
BOCIIUTAHHS, ¢ YKa3aHHEM KOJHYeCTBAa YacOB, OTBOJAMMbIX HA OCBOEHHE Ka:KI0il TeMbl U

BO3MOKHOCTH MCIIOJIb30BAHUSA JIEKTPOHHBIX (HM(PPOBBIX) 00pa30BaATEIbHBIX PECYypPCOB

kJ1ace (68 yacos)

Ne HasBanmue pasjaeina, TeMbl Kox-Bo DJIeKTpOoHHbIe (LM (poBbIE)
4acoB o0pa3oBaTe/bHbBIE PeCypChI

Pazgen 1. IlepBoHayajibHble XUMHYECKHE 18
MOHSATHS.

1 | IIpenmer xumuu. Tena u BeliecTsa. 1 https://resh.edu.ru/subject/lesson/
Ilemoncmpayus « M3yuenue u onucanue 1521/start/
Qusuneckux ceoticma 0bpazyos
HeOP2aHUYeCcKUx 6eujecmaey.

2 | MeToapl TO3HAHUS B XUMHUU. 1
IIpakTuyeckag padora Nel. 3HaKOMCTBO C
XMMHYECKOM TMOCYI0H, C MpaBUIaMHU
paGotel B naGopaTopuu U TNpHEMaMHU
oOparieHus c 1a60paTOPHBIM
000pyI0BaHUEM.
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YucTteie BemiectBa U cMecH. CocoObl
pa3aesneHus: CMecen.
IIpakTyeckasg paborta Ne2.
3arpsI3HEHHON MOBAPEHHOMN COJIU.

Ouncrka

https://resh.edu.ru/subject/lesson/
1522/start/

duznyeckue M XUMHUYCSCKHE SBJICHHUS.

https://resh.edu.ru/subject/lesson/

XuUMHYecKasi peakius U € Mpu3HaKH.
Jlemoncmpayus «Dusuueckue u
Xumuueckue SABNEeHULY, «Ilpuznaxu
NPOMEKAHUS XUMULECKUX PeaKyully.

1485/start/

ATOMBI U MOJEKYJIbl. ATOMHO -
MOJICKYJIipHOe ~ ydeHue. IIpocteie u
CJIO’KHBIE BEILIECTBA.

https://resh.edu.ru/subject/lesson/
1486/start/

XUMHYECKUE 3JIEMEHTEIL. CUMBOJIBI
XUMAYECKUX diieMeHTOB. OTHOCUTEIbHASI
aToMHas Macca.

https://resh.edu.ru/subject/lesson/
1486/start/

3aKOH TIOCTOSHCTBA COCTaBa BEIECTB.
Xumnueckas (opmyna. OTHOCUTEIbHAS
MOJIEKyJIsipHasi Macca. /Jemoncmpayus
«Co3z0anue Mooerneti MoKy
(wapocmepoicHeswlx) .

https://resh.edu.ru/subject/lesson/
1487 /start/

MaccoBast 011 XMMHUUYECKOTO 3JICMCHTA B
COCIMHCHHUMN.

https://resh.edu.ru/subject/lesson/
1487 /start/

MaccoBas 10181 XMMHAYECKOTO 2JIEMEHTA B
COCANHCHHNU.

10

BanentHoCTh
3JIEMEHTOB.

aTOMOB XUMHNYECCKUX

https://resh.edu.ru/subject/lesson/
1520/start/

11

BanentHocTh
3JIEMEHTOB.

aTOMOB XUMHNYECCKUX

12

BanentHocTs
3JIEMEHTOB.

aTOMOB XUMHUYCCKUX

13

3aKkOH COXpaHEHMsI MacChl BEILECTB.
XuMudeckue ypaBHEHUs. /Jemoncmpayus
«Onvim, ULTIOCMPUPYIOWUll  3aKOH
COXPAHEHUs MACCDLY.

https://resh.edu.ru/subject/lesson/
1519/start/

14

3aKkOH COXpaHEHMsI MaccChl
XUMUYECKUE ypaBHEHUS.

BCIIICCTB.

15

Krnaccudukanus XuMHUYECKUX PEaKIuil.

https://resh.edu.ru/subject/lesson/
1519/start/

16

Knaccudukanms XuMu4ecKux peaxiu.

17

O6o0m1aroriee MOBTOPEHUE MO  pa3aey
«[lepBoHavaIEHBIE XHMHYECKHE
TIOHSITHS».

https://resh.edu.ru/subject/lesson/
2448/start/

18

KontponpHass  pabora  mo
«[lepBoHauaIbHBIC
TIOHSATHUS.

pazzuemny
XUMHAYECKHE

Pazgen 2. Baxueiimue

npeacraBuTe/In

HEOPraHu4e€CKMX BeIICCTB.

38
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19

Bo3nyx. Kucnopon — anemeHnt u npocroe
BemecTBo. HaxoxnmeHwe kucimopoga B
IPUPOJIE U CIIOCOOBI OTYUEHHUSI.

https://resh.edu.ru/subject/lesson/
2447 /start/

Jlemoncmpayus «Kauecmeennoe
onpeoeyieHue Co0epIHCanusi KUCIopood 8
8030yxey.

20 | ®usznyeckue W XUMHYECKHUE CBOMCTBA
KHCJIOPO/IA. Jlemoncmpayus
«Bzaumoodeticmeue seujecmea c

KMCJZOpOOOM u ycioeusl 603HUKHOBEHUS U

npexkpawjenus 2openus (noxcapa)”.

21

XUMHYECKHE CBOMCTBa KHUCJ0poa.
Peakiuu ropenus.

22

[IpakTuueckas pabora Ne3. [Tomyuenue,
coOupaHue, paclio3HaBaHUE U U3yUYCHHE
CBOWCTB KHCJIOPOJA.

23

[Ipumenenune xkucinopoaa. Kpyrosopor
KHCIIOpO/ia B IIPUPOJIE.

https://resh.edu.ru/subject/lesson/
2447 /start/

24

O30H — amioTporHas MoaudHKaIUs
KHCJIOPO/IA.

https://resh.edu.ru/subject/lesson/
2446/start/

25

TemmoBoii 3 (HEeKT XUMUIECKON PEeaKIIHH.
TepMoxuMHuuecKre ypaBHECHUS.

https://resh.edu.ru/subject/lesson/
2437 /start/

26

TomnuBo: yrosb u MeTaH. 3arpsi3HeHUE
BO3/yXa, ycuJieHue MMapHUKOBOTO
addekra, pazpylieHre 030HOBOTO CIIOSI.

27

Boaopoa- aneMeHT U MpocToe BEIIECTBO.
Haxoxnenue Bogopoaa B Mpupoje u
CIOCOOBI MOTY4EHUSI.

https://resh.edu.ru/subject/lesson/
3119/start/

28

dusznueckre 1 XUMUYECKHE CBOMCTBA U
MPUMEHEHUE BOJOpoJa. emoncmpayus

«B3aumoodeiicmsue 600opooa c oxkcudom
meou (1)».

https://resh.edu.ru/subject/lesson/
3119/start/

29

[IpakTuueckas padora Ne4 Ilomyuenue,
coOupaHue, pacrio3HaBaHUE U U3YUYEHUE
CBOMCTB BO/IOpoJia (TOpeHue).

30

Komnuectso BemecrBa. Moibs. MoisipHas
Macca.

https://resh.edu.ru/subject/lesson/
2063/start/

31

BrluniciieHre ¢ UCIIOIb30BaHUEM OHSITHI
«KOJMYECTBO BEIIECTBA» U «MOJISIpHAS
Maccay.

32

3akoH ABorajapo. MonspHblii  00beM
ra3os.

33

Pacuérel 1m0 XMMHYECKUM YpaBHEHHUSIM.

https://resh.edu.ru/subject/lesson/
2448 /start/

34

Boma, ¢wusnueckue W XHUMHUYECKHE
CBOMCTBA. Jemoncmpayus
«Bzaumooeticmesue 600vl ¢ memannamuy.

https://resh.edu.ru/subject/lesson/
2062/start/

35

XUMHUYECKUE CBOMCTBA BOJILI.
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36

Bona kak pactBopurens. PactBopuMocTs
BemiecTB. PactBopsl. Posib pactBopoB B
MPUPO/JIE U )KU3HU YEJIOBEKa.
Jlemoncmpayus «Ocobennocmu
pacmeopenusi  eeuwjecme ¢ - pa3iudHou
PACmMBOPUMOCIBION.

https://resh.edu.ru/subject/lesson/
2062/start/

37

MaccoBas A0JI1 BEMIECTBA B paCTBOPC.

https://resh.edu.ru/subject/lesson/
2062/start/

38

pabota Nos.
[IpuroroBnenne pacTBOpOB c
ONpeICIICHHOMN MacCOBOU noJjen

IIpakTHueckas

PacTBOPEHHOI'O BELIECTBA.

39

Pemenue 3agau

40

KpyroBopot Boabl B npupojge. Oxpana u
OYHUCTKA MPUPOIHBIX BOI.

41

OKcHIBI: KiaccuuKanus,
HOMCHKJIATypa, MOJTydeHHE.
Jlemoncmpayus «3naxomcmeo c
obpazyamu OKCUO08 U ONUCAHUE UX
CcBOUCBY.

https://resh.edu.ru/subject/lesson/
2445/start/

42

duznueckre M XUMHUYECKHE CBOWMCTBA
OKCHIOB.

https://resh.edu.ru/subject/lesson/
2444/start/

43

XHUMHUYECKHUE CBOMCTBA OKCHU/IOB.

44

OcHoBaHus: KJIacCU(pUKaIus,
HOMEHKJIATypa, MOJTy4eHHE.

https://resh.edu.ru/subject/lesson/
2442/start/

45

dusznueckue W XUMHUYECKHE CBOWMCTBA
OCHOBaHHUM. Jlemoncmpayus
«Onpedenenue pacmeopos OCHOBAHUU C
nomowwto  unouxamopos.  Ilonyuenue
HepacmeopuMbLX OCHOBAHULLY.

https://resh.edu.ru/subject/lesson/
2443/start/

46

XHUMHUYECKHUE CBOMCTBA OCHOBAHUU.

47

Kucnotsr: KJaccuQuKaIus,
HOMEHKJIATypa, MONTyYeHHE.
Hemoncmpayus «Onpedenenue
PAacmeopos  KUciom ¢ HOMOWbIO
UHOUKAMOPOB).

https://resh.edu.ru/subject/lesson/
2055/start/

48

dusnueckue MW XHUMHYCSCKHE CBOMCTBA
KHUCJIOT.

Jlemoncmpayus «Bzaumooeticmsue
Kuciom ¢ memaniamu. Bzaumooeiicmesue
oxcuda meou (Il) ¢ ceproti kucromoil.
Peaxyus neuimpanusayuu».

https://resh.edu.ru/subject/lesson/
3120/start/

49

XUMHYECKHE CBOMCTBA KUCIIOT.

50

Conu: HOMEHKJIATypa, MOJy4EHHE.

https://resh.edu.ru/subject/lesson/
2054/start/

51

dOusndeckue M XUMHUYECKHE CBOMCTBA
coneit. [lemoncmpayua  «Bvimecnenue
00H020 Memauia Opyeum u3 pacmeopa
conuy.

https://resh.edu.ru/subject/lesson/
2441/start/

52

XUMHYECKHE CBOMCTBA COJIEH.

17



53 | 'eHeTHueckas CBsI3b MEXIY KJIacCaMu
HEOPTraHUYECKUX COCAMHCHU.

https://resh.edu.ru/subject/lesson/
2440/start/

54 | [IpakTuueckass _pabora Ne6 Pemenue
SKCIEPUMEHTAIbHBIX 3374 10 TeMe
«BaxHeilmme Ki1acChl HEOPraHUYECKHX
COCTUHEHUIN.

55 | Ob6oObuiaroniee MOBTOPEHUE MO paszenam
«BaxHeimme Ki1acChl HEOPraHMYECKHX
COCTUHEHUN.

56 | KoutponpHass  paGota 1o  pazaeny
«BaxHeimme KiaacChl HEOPraHMYECKUX
COCTUHEHUN.

Paznen 3. Ilepuoamueckuii 3aKoH H

10

Ilepuoanueckasi  cucreMa  XMMHYECKHX
jiemenToB JI.U. MenneneeBa. CrtpoeHue
aTOMOB. XuMuueckas CBA3b.
OKHCINTEIHLHO-BOCCTAHOBHTEIbHBIE
peakuuu.

57 | Crpoenue aroma. Ileproguueckuii 3aKoH
J.. Menneneesna. [Tepuonuueckas
Tabauma XUMHYICCKHUX 9JICMCHTOB.
Jlemoncmpayus «Obpaszyvl memanios u
HeMemaniosy.

https://resh.edu.ru/subject/lesson/
2053/start/

https://resh.edu.ru/subject/lesson/
2051/start/

https://resh.edu.ru/subject/lesson/
2050/start/

58 | 3aKkOHOMEpPHOCTH HM3MEHEHHsI paauyca
aTOMOB XUMHUYECKUX 3JIECMEHTOR,
METAUINYECKUX U HEMETAUIUYECKUX
CBOWMCTB MO TIpynmam M MEPUOJAM.
Jlemoncmpayus «Bzaumooeticmsue
2UOPOKCUOA YUHKA C pACMBOPAMU KUCTIOM
U wenodeuy.

https://resh.edu.ru/subject/lesson/
2049/start/

59 | 3nauenne Ilepuommyeckoro 3akoHa W
[leprognueckoit CUCTEMBl XMMHYECKUX
JJIEMEHTOB JJIsl Pa3BUTHUS HAYKH U
IIPaKTUKH.

60 | Xumunueckas CBSI3b. KoBaneurnas
HEMoJISIPHAsi XUMUYECKasl CBSI3b.

https://resh.edu.ru/subject/lesson/
2048/start/

XUMHNYECKUX
noJsipHas

61 | DIEeKTPOOTPHUIIATEITFHOCTh
anemeHToB.  KoBajneHTHas
XUMHUYECKAs CBS3b.

https://resh.edu.ru/subject/lesson/
2439/start/

62 | MonHas cBA3b.

https://resh.edu.ru/subject/lesson/

2439/start/
63 | CteneHb OKHMCIICHHS. 1 https://resh.edu.ru/subject/lesson/
3121/start/
64 | OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIE 1 https://resh.edu.ru/subject/lesson/
peaKuuu. 3122/start/
Jemoncmpayus «Onvimut,

uLIOCmpupyowue npumepbl OKUCIUMeNb-
80CCMAHOBUMENLHBIX DEAKYULLY.

65 | OKHUCINTEIILHO-BOCCTAHOBUTEIIHLHBIE
peaxIum.
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66 | OGo0m1aromiee TOBTOPEHHUE IO Pa3AETy 1 https://resh.edu.ru/subject/lesson/
«ITepnognmueckmii 3aKOH u 3093/start/
[leproguueckast cucteMa XHUMHUYECKHX
anemeHnToB .M. Menneneesa. CtpoeHue
aTOMOB. Xumuueckas CBSI3b.

OKHCINTENBHO-BOCCTAHOBUTEIIbHBIE
peaxuum.

67 | O0o0IaKoIIee NMOBTOPEeHHE nmo 1
npeamety «Xumus» 3a 8 kiace

68 | 'onoBasi KOHTpPOJILHAsI padoTa 1

KJjacce (66 yacoB)

Ha3zBanue pa3aejia, TEMbI

Ko-Bo
4acoB

JaekTpoHHbIe (HU(pPOBbHIE)
o0pa3oBaTe/bHbIE pecypchl

Pazgen 1. BemecrBo #u  XUMHYeCKasd
peakuus.

19

1

Ilepuonuueckuil 3akoH. Ileprnoanyeckas
cucTeMa XUMHYECKUX DJIEMEHTOB.
Crtpoenue aToma.

CtpoeHus BElIeCTBA: BUAbl XUMUYECKOM
cBs3u. Kpucramimyeckue pemeTku.
Jlemoncmpayus «Mooenu
KPUCTANIUYECKUX PEULEMOK ).

Knaccupukanus u HOMEHKIarypa
HEOPraHUYECKHUX BEIECTB.
Jlemoncmpayus «Obpasywl
HEOpPeaHUYecKUx 8eujecmay.

XUMHYECKHE CBOMCTBA BEIIIECTB
pPa3NMYHBIX KJIACCOB HEOPTaHUYECKUX
COE€INHEHUN.

I'eHeTnyeckass CBS3b HEOPraHMYECKHUX
BCIIECTB.

Krnaccudukanus XUMHYECKUX PEAKITHIA
0 Pa3TUYHBIM MPU3HAKAM.

OK30- H SHAOTCPMHUYCCKUC PCAKIHU,
TCPMOXUMHNYCCKUC PCAKIINH.

CKOpOCTh XMMUYECKUX PEAKITUH.
Lemoncmpayus «3asucumocmo
CKOpoCmu  XUMUYECKOU peakyuu om
8030€UCMEUsL PA3IULHBIX PAKMOPOS».

https://resh.edu.ru/subject/lesson/
2102/start/

ObpaTtumsie )51 HeoOpaTuMble
xumuueckue  peakuuu. [lonsitue o
XMMHUYECKOM PaBHOBECHUH.

https://resh.edu.ru/subject/lesson/
2103/start/

10

OKHUCITUTEIThHO — BOCCTAHOBHTEIIbHBIC
peaKkIuu.

Jlemoncmpayus «OxucaumenbHo-
80CCMAHOBUMENbHBLE PEAKYUUY.

https://resh.edu.ru/subject/lesson/
2104/start/

11

CocraBiieHre ypaBHEHUH OKHCIUTEIBHO-
BOCCTAHOBUTCIBbHBIX peaKI_[I/Iﬁ C
UCIOJIb30BaHUEM METO]Ia DIIEKTPOHHOTO
OajaHca.
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12 | Teopus ANEKTPOJIUTUYECKON
JICCOIIHAITUH. DIEKTPOITUTHI "
HCOJICKTPOJIUTHI. Cremnenn JUccoluanuu.

https://resh.edu.ru/subject/lesson/
1518/start/

13 | ducconmamnus KHUCJIOT,  OCHOBAHHIA,
COJIEH. Jlemoncmpayus
«nekmponpo8ooHocHb pacmeopos
seujecms, npoyecc ouccoyuayuu
KUCIOM, Wenoyell U Coneiy.

14 | Peakiiuu MOHHOTO OOMEHA M YCIIOBUS UX
nporekanus. [Jemoncmpayus «llpuznaxu
NPOMeKanusi PeaKyutl UOHHO20 0OMeEHA).

https://resh.edu.ru/subject/lesson/
1603/start/

15 | IIpakTuyeckast pabota Nel
Pacno3naBanue HEOPTraHUYCCKUX
BEIIECTB C ITOMOIIBI0 KaueCTBEHHBIX
peaKkuuii Ha MOHBI.

16 | IIpaxktuueckas pabora Ne2 Pemenune
IKCIIEPUMEHTAJIBHBIX 3a/1a4.

17 | M'maponus comneit.

https://resh.edu.ru/subject/lesson/

3123/start/

18 | ObobmaroIee MOBTOPEHUE T10 Pa3aeTy
«Be1iecTBO ¥ XUMHUYECKAs PEAKIIUS.

https://resh.edu.ru/subject/lesson/
2101/start/

19 | KonrponpHas pabota 10  pasjaeiny
«BelecTBO ¥ XUMHUYECKAs PEAKIIHSI.

Pasznea 2. Hemeraiibl HX COeIUHEHHA.

29

20 | OOmias xapaKTepHUCTHKA raJOreHOB.
CrtpoeHure u pU3NIECKUE CBOKWCTBA
MPOCTHIX BEIIECTB.

Jlemoncmpayus « Obpasywvi
HeOpeaHu4ecKux aeujecms, Xiopuoos
(2anozeHu0os)y.

https://resh.edu.ru/subject/lesson/
2075/start/

21 | Xnop. XmopoBonopoxa. JleiicTBue xmopa
Y XJIOPOBOJIOPOJIa HA OPTaHU3M
YeJoBeKa.

Jlemoncmpayus « Quzuyeckue u
XUMUYecKue ceolUcmeaa 2ano2eHo8 u ux
COEOUHEHUTLY.

22 | ConsaHas KUCJIOTa, XHMUYECKUE
CBOWCTBA, TIOJTy4eHHUE, IPUMCHECHHE.

23 | IIpaktuueckas pabora Ne3 CgolicTBa
COJITHOM KHUCIIOTHL. KayecTBeHHas
peaxkus Ha XJIOpU — HOH.

24 | O6mas xapakTepucTHKa 31eMeHToB VIA
—rpynnsl. CTpoeHHE U CBOMCTBA
KHCJI0POAA.

25 | CtpoeHue u CBOICTBA CEPHI.
AnoTponHbie MOIU(UKALINHN.
Haxoxnenue B mpupoze.
Hemoncmpayus « Obpasywl cepol u eé
COCOUHEHUNIY.

https://resh.edu.ru/subject/lesson/
2434/start/

26 | CepoBomopos, cTpoeHue, GU3HUSCKAC H
xuMuyeckue cBouctBa. OKcHUIl  cepbl
(Iv). XUMUYECKOE 3arps3HCHUE
OKpY>Karolleu Cpeibl.

https://resh.edu.ru/subject/lesson/
2434/start/

https://resh.edu.ru/subject/lesson/
2076/start/
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27

Okcun cepel  (VI).Cepnas kwuciora,
¢du3nveckne U XUMUYECKHE CBOICTBA.
CriocoObI TOTyYEHUSI CEPHOU KHCIIOTHI.

https://resh.edu.ru/subject/lesson/
2077 /start/

28

Crnenuduueckue cBoicTBa cepHON
KHUCJIOTHI.

Hemoncmpayus « Obyenusanue caxapa
noo Oeticmeuem KOHYEeHMpPUpOBaAHHOU
CEPHOU KUCIOMbLY.

29

[IpakTuueckas padora Ne4 CBoiicTBa
paz0aBIICHHON CEPHOM KUCIIOTHI.
KadectBennas peakius Ha cynbdar —
HOH.

30

OO6m1as xapakTepucTUKa 1eMEeHTOB VA
— rpynmnsl. A30T, GU3UYECKUE U
XUMHUYECKHE cBoMcTBa. KpyroBopot
a30Ta B IPUPOJIE.

Lemoncmpayus « Quzuueckue ceoticmea
asomany.

https://resh.edu.ru/subject/lesson/
2078/start/

31

AMMI/IaK, €ro (1)I/I3I/I‘IGCKI/IG H XUMHYCCKHUC
CBOﬁCTBa, MMOJIYYCHHEC U IPUMCHCHHUC.

https://resh.edu.ru/subject/lesson/
2078/start/

32

[Ipaktuueckas padota No5 [lomydenue,
coOupaHue, pacrio3HaBaHHUE U U3YUYCHUE
CBOIWCTB aMMHaKa.

33

Comun amMmoHus, uX (UUYECKUE U
XUMHUYECKHUE CBOMCTBA, TPUMEHEHHE.
Jlemoncmpayus «Kauecmeennas
peaxkyusi Ha UOHbL AMMOHUSLY.

34

A30THas KUCI0Ta, €€ MOJIyYeHHUE,
(hbU3UYECKHe U XUMUYECKHE CBOMCTBA.

https://resh.edu.ru/subject/lesson/
2074/start/

35

Crnenunduyeckrue CBOMCTBA a30THOU
KHUCJIOThl. XUMHYECKOE 3arps3HEHUE
OKpY>Karolleu Cpeasbl.

Jlemoncmpayus «Bzaumooeticmsue
KOHYEHMPUPOBAHHOU A30MHOU KUCTOMbl
C Meobioy.

https://resh.edu.ru/subject/lesson/
2074/start/

36

®docdop, amIoTpoIHble MOIU(UKALIUN
docdopa, pusudeckre U XUMHUECKHE
CBOMCTBA.

Hemoncmpayus « Qusuueckue ceoticmea
gocgopa u e2o coedunenuiLy.

https://resh.edu.ru/subject/lesson/
2073/start/

37

Oxkcun pochopa (V) u hochopnas
KHCIOTa, PU3NYECKUE U XUMUUECKUE
CBOWCTBA, MOJTyYEHHE.
Hemoncmpayusa «Kawecmeennas
pearkyus Ha gocham-uony.

https://resh.edu.ru/subject/lesson/
2073/start/

38

OO6mas xapakTepucTruka aneMeHToB [VA
— Ipynnsl. YIiepoa, aJuloTPOIHbIE
Moaudukanmu, pusndeckue u
XUMHUYECKHE CBOMCTBA.

Jemoncmpayus «Mooenu
KPUCMANIUYECKUX PEULEMOK AIMA3d,
epaguma, ¢yrinepenay, «Aocopbyus
PACMBOPEHHBIX Belecms
AKMUBUPOBAHHBIM YelleM».

https://resh.edu.ru/subject/lesson/
2072/start/
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39 | Okcuapl yraeposa, ux Gu3ndeckue u 1 https://resh.edu.ru/subject/lesson/
XHMHYECKHE CBOMCTBA, JSHCTBHE Ha 2071/start/

YKUBBIC OPTAaHU3MBI, IOJTy4YeHUE U
MIPUMEHEHUE.

40 | YroapHasg KACJIOTA U €€ COJIN, UX 1 https://resh.edu.ru/subject/lesson/
(bU3MYeCKre U XMMUYECKHUE CBONCTBA, 2070/start/
noxy4yeHue u npumenenue. Kpyrosopor
yriepojia B pupo/ie.

Jlemoncmpayus «Kauecmseennas
peaxkyusi Ha KapOOHAM-UOHY,

41 | IpakTtuueckas padora Ne6 [Tomydenue, 1
coOupaHue U U3y4eHUE CBOMCTB
YIJIEKUCIIOTO Ta3a, paclo3HaBaHue
KapOOHATOB.

42 | TlepBoHayvanbHbIC TOHATHUS 00 1 https://resh.edu.ru/subject/lesson/
OpPraHUYECKUX BEIICCTBAX. 1608/start/

https://resh.edu.ru/subject/lesson/
2436/start/

https://resh.edu.ru/subject/lesson/
2066/start/

https://resh.edu.ru/subject/lesson/
2065/start/

43 | IloHsaTre 0 OMOJIOTHYCCKH BaXKHBIX 1 https://resh.edu.ru/subject/lesson/
BEIIIECTBAX. 1609/start/

44 | Kpemnuii, ero Gpu3n4ecKue u 1 https://resh.edu.ru/subject/lesson/
XMMHUYECKHUE CBOWCTBA, MOTYYCHHE U 2069/start/
npumenenue. Okcuna kpemuus (IV).

45 | KpemneBas kucnora. CHIMKAThI, UX 1
UCIIOJIb30BaHUE B OBITY, METUIIMHE,

MIPOMBIIIIICHHOCTH

Hemoncmpayus « Kauecmeennas
peaxyus Ha cunuxam-uony, «IIpooykyus
CUTUKAMHOU NPOMBIUIEHHOCIULY.

46 | IIpaktuueckas padora Ne7 Pemenue 1
AKCIIEPUMEHTANBHBIX 33/1a4 110 TeMe
«BaxHelnme HeMeTallIbl U MX
COCTUHCHHS.

47 | O6o061maroIIee MOBTOPEHHE IO pa3aely 1 https://resh.edu.ru/subject/lesson/
«HemeTannbl 1 UX COSTUHEHHUS. 2068/start/

48 | KontponpHas paboTta o pasueny 1
«HemeTamnsl u UX COSAUHEHUS.

Paznen 3. MeTaJliibl M X COeTUHEHHS. 13

49 | Obmas xapakTepuCcTUKa XUMHUYECKHUX 1 https://resh.edu.ru/subject/lesson/
3JIEMEHTOB —METAJJIOB. MeTaindecKas 1607/start/

CBsI3b. DU3HUYCCKHUE CBONCTBA METAIIIOB.
50 | O6mue cnocoObl MOTYYEHHUS METAIUIOB. 1

51 | Xumudueckue cBOMCTBa METAJIIOB.
DIEeKTPOXUMUYECKUN Pl HAPSKEHUN
METaJUIOB.

52 | Crnassl. Koppo3sust MeTasios.
Hemoncmpayus « Obpasyvl memannos u
cnnasosy, «Kopposzusa memannosy.
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53

[{enounble METAIBI U UX COSAUHEHUS.
Ilemoncmpayus « Okpawiusanue
naameHu UOHAMU HAMPUs, Kaausl,
Kanvyuay, «Bzaumooeiicmsue okcuoa
HAmpusi ¢ 6000UY.

https://resh.edu.ru/subject/lesson/
1602/start/

54

Marnuil. lllenoynozeMeNbHbIE METAILIBI.
Jlemoncmpayus « Bzaumooeticmesue
OKCUOA KATIbYUSL C B0OOUY,
«Kauecmeennvie peakyuu Ha Kamuouol
MA2CHUS U KATbYUSLY. .

https://resh.edu.ru/subject/lesson/
3124/start/

55

Baxkueiinime coequHEHUS KAJIBIHA.
JKecTKoCTh BOIBI U CIIOCOOBI €€
YCTpaHEHHS.

Jlemoncmpayus « Mccreoosanue
CBOUCME HCECNKOU 800bLY.

56

ATOMUHUHA.

https://resh.edu.ru/subject/lesson/
1604/start/

57

AmdoTepHbIe CBOWCTBA OKCUJIA U
THJIPOKCH/IA ATFOMUHUSL.
Lemoncmpayus «Amghomepruie
CBOUCMBA 2UOPOKCUOA ATTIOMUHUAY.
«Kauecmeennvle peakyuu Ha KamuoHuvl
AIOMUHUSLY.

https://resh.edu.ru/subject/lesson/
1604/start/

58

Kemaeso.

https://resh.edu.ru/subject/lesson/

Jemoncmpayus «IIpoyecc copenus
Jrcene3a 8 KUCIopooey.

1605/start/

59

Oxcuipl, TUIPOKCUIBI U COJM XKele3a
(IT) n xxene3a (III), ux cocras, cCBOMCTBA
Y TIOJTyYeHHUE.

Hemoncmpayus « Kauecmeenmwie
peaxyuu Ha kamuonwl xcenesa (11) u
acenesa (111)».

60

IIpakTuyeckasg padora Ne8 Perienne
AKCIIEPUMEHTAIIbHBIX 3324 TI0 TEME
«Baxkneimne MeTaibl U UX
COCIMHEHHUSY.

Lemoncmpayus «Kauecmeennvie
peaxkyuu Ha uoHvl yunka, meou (11)».

61

O6o061maroniee MOBTOPEHUE MO pa3aeny
«MeTalIbl ¥ MX COCIMHCHHUS.

https://resh.edu.ru/subject/lesson/
2067/start/

62

O0o01maruiee NOBTOPEHNE MO
npeaMety «Xumus» 3a 9 kiaace

63

T'onoBasi kKOHTpOJILHAs padoTa

Pazgen 4. Xumus u okpy:kawmas cpeaa.

G| =

64

be3onacHoe ncnonab30BaHUE BEIIECTB U
XUMHYECKHUX PEaKIHii B OBITY.
Hemoncmpayus « M3yuenue obpasyos
Mamepuanosy.

65%*

XUMHUYECKOE 3arpsA3HEHIE OKPYKAIOIIeH
cpenbl. ¥V nac oona naanema, 00Ho

0yoywee

66

HpI/IpO,Z[HBIe HUCTOYHHUKHU YTIICBOOAOPOIOB.

*Yuem paboueu npoepammul gocnumanus
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