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COIAEPKXAHUE OBYUYEHUA

8 KUIIACC

ITepBoHaya/IbHBIE XUMHYECKHE IOHATHSA

[Ipenmer xumuun. Posib XMMHUM B )KU3HHU Y€JNOBEKA. XUMHS B CUCTEME HAyK.
Tena u BemiecTBa. DU3NYECKHE CBOWCTBA BEUIECTB. ATPEraTHOE COCTOSHUE
BemecTs. [lonsaTHe 0 MeTOoAax MO3HAHMS B XMUMHMM. UHMCTBIE BEIIECTBA U CMECH.
Crioco0bl pa3eneHus: CMeceu.

ATOMBI M MOJIEKYJIBI. XHMHYECKHE 31eMEHThl. CHMBOJIBI XUMHYECKHX
aneMeHTOB. [IpocThie U ClOXKHBIE BeliecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHHE.

Xumuueckass (¢opmyna. BajgeHTHOCTP aTOMOB XUMHUYECKHUX 3JIEMEHTOB.
3aKOH TMOCTOSHCTBA cocTaBa BewmecTB. (OTHOCHUTENbHAas aToOMHas Macca.
OTtHOocuTeNbHAs MOJEKYISpHAs Macca. MaccoBast A0 XMMUYECKOTO JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Moiib. MonsipHas Mmacca. B3auMocCBsI3b KOJIMYECTBA,
MacCchl M 4YHMCJIAa CTPYKTYpPHBIX eAuHUI] BemiecTBa. Pacu€rel mo ¢dopmynam
XUMHUYECKUX COCUHEHUH.

du3nyeckre U XMMUYECKUE SIBJICHUS. XUMHUYECKAsl pEaKUs U €€ MPU3HAKU.
3aKOH COXpAaHEHMsI MacChl BEIIECTB. XuUMUYeckue ypaBHeHUs. Knaccuduxanus
XUMUYECKUX pPEeaKIUil (COeTUHEHUs, PA3I0KEHNUs, 3AMEILICHHsI, 0OMEHA).

Xumuueckuii IKCnepumMeHm:

3HaKOMCTBO C XMMHUYECKOHM IMOCYOM, MpaBWiIaMu paboThl B JabopaTtopuu U
npuémMamMu oOpalleHus: ¢ J1abopaTOpHBIM O00OpPYAOBAHHEM, U3YUCHHE U OMUCAHUE
(Gu3nUecKkux CBOMCTB 00pa3loB HEOPraHMYECKUX BEUIECTB, HAOIIOJEHUE
¢u3nueckux (IJIaBJIEHUE BOCKA, TasHUE JbJa, PAaCTUPAHHE caxapa B CTYIIKE,
KUTIEHUE U KOHJIEHCAIUsl BOJbI) U XMMHUYECKUX (TOpEHHE CBEYM, MPOKAJTMBAHUE
MEJTHOM TTPOBOJIOKHU, B3aUMOJICHCTBHE MeJia C KUCJIOTOM) SBJICHU, HAOMI0ICHUE U
ONMKCAHWE MPU3HAKOB MPOTEKAHWS XMMUYECKHX peakuuil (pasjokeHue caxapa,
B3aMMOJICUCTBUE CEPHON KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHe TUAPOKCHUIIA
menu (1) mpu HarpeBanuu, B3auMo/ieiicTBre xee3a ¢ pactBopoM conu meau (1),
U3y4YEeHHE CIOCOOOB pa3/elieHus CMeceil: C MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BbIMIapMBaHUE, AUCTWLIALMUSA, XpoMaTtorpadusi, IpOBEACHHE OUUCTKH IMOBAPEHHOMN
COJIM, HaONIOJEHWE W  ONHUCAaHUE  PEe3yJbTaTOB  MPOBEACHMS  OMbITA,
WUTIOCTPUPYIOUIETO 3aKOH COXPaHEHUsI MacChl, CO3/JaHHE MOJEJeH MOJIEKYJ
(ILIapOCTEPKHEBBIX ).

Ba:xkHeiue npeacTaBuTe M HEOPraHNYECKHX BELeCTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kucnopox — aneMeHT U mpocroe
BenlecTBo. HaxokaeHue kuciaopoga B Hpupone, (U3MUEecKHue M XUMHUYECKUE
cBoiicTBa (peakuuu ropenusi). Oxcuapl. Ilpumenenue xkucinopoaa. CrocoObl



MOJIyYCHHUS KUCTopoAa B J1abopaTOpuud W TPOMBINUICHHOCTH. KpyroBopor
Kuciopoaa B mpupoae. O30H — ajutoTpoItHas MOAUGUKAIISA KACIOPOaa.

TennoBoit 3¢h¢heKkT XUMHUUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE peaKiuu. TOIUIMBO: yrojb M METaH. 3arps3HEHUE
BO3/lyXa, YCWJICHHE MAPHUKOBOTO 3(pdeKkTa, pazpyiieHrne 030HOBOTO CIIOSI.

Bonopon — snemMeHT u mpocrtoe BemectBO. Haxoxxaenue Bomopoaa B
npupoae, GU3NYECKHEe ¢ XUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIIOCOOBI
noxy4yeHust. KucimoTsl u comnu.

Monsipabiii 00BEM ra3oB. Pacd€Tsl Mo XUMUUECKUM YPaBHEHUSIM.

dusnyeckue cBoucTBa BOABl. Boma kak pactBopurenb.  PacTBOpHI.
HacpilieHHbIE M HEHACBIIIEHHBIE PAcTBOpPbL. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBas 10Ji4 BEIECTBA B pacTBOPE. XUMHUYECKUE CBOMCTBA BOAbI. OCHOBaHUS.
Ponp pacTBOpOB B IpUpoJZie U B KU3HU 4yeloBeka. KpyroBopot Boabl B MPUPOJE.
3arps3HeHne NpUPOIHBIX BoJI. OXpaHa U OUMCTKA MPUPOJHBIX BOJ.

Knaccuduxanus nHeopranndeckux coenuneHuit. Oxcunpl. Knmaccuduxanus
OKCUJIOB:  cojeoOpasyoiniue (OCHOBHBIE, KHCJIOTHBbIC, aM@OTEepHbIE) U
HecosneoOpazyromue. Homenknatypa oxcugoB. ®Dusnyeckue M XUMHUUYECKUE
cBoMcCTBa OKCHIOB. [losrydeHrne OKCUI0B.

OcHnoBanus. Knaccudukanuss ocHOBaHM: WIENOYM W HEPACTBOPHUMBIC
ocHoBaHusA. HoMeHknatypa ocHoBaHnii. PU3NYECKHE W XHMHYECKHE CBOWCTBA
ocHoBaHuU. [TosryueHre oCHOBaHUM.

Kucnotel. Knaccuduxanusa kucnor. Homenknarypa kucnor. Ousnyeckue u
XAMHUYECKUE CBOWCTBA KHUCHOT. Psan axktuBHoctm meramnoB H. H. bekerosa.
[Tomy4yeHune KUcIor.

Comu. Homenknatypa coseil. @U3MYECKUE U XUMHYECKUE CBOWMCTBA COJICH.
[TomyyeHue couen.

['eHeTnueckas CBSA3b MEXKIY KJIACCAMU HEOPTraHUYECKUX COCIUHEHUM.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE ONMPEIECTICHHUE COICPKaHUs KUCIOpOoAa B BO3AYyXe€, MOJTyUYEHHUE,
coOupaHue, pacrno3HaBaHWE M HU3YUYCHHE CBOMCTB KHUCJIOpOJa, HaOJI0ICHUE
B3aUMOJCUCTBUSA BEIIECTB C KHUCJIOPOAOM U YCJIOBUS BO3HUKHOBEHUS W
MpEeKpalieHusl TOpeHHs (MmoXxapa), O3HAKOMJIEHHE C oOpa3llaMh OKCHIOB U
OMMHMCAHWE WX CBOWCTB, MOJy4YeHHE, COOMpaHHE, PACNO3HABAHWE W W3YUYCHHE
CBOMCTB BOJIOpo/a (TOpeHHE), B3aMMOCHCTBHE Bojopoaa ¢ okcuaoM meau (1)
(BO3MOXXHO HCIOJIb30BAaHUE BUAEOMATEPUAJIOB), HAONIOJEHHE OOpa3IOB BEIIECTB
KOJMYECTBOM | MOJIb, HCCIEAOBAaHUE OCOOEHHOCTEW pacTBOPEHHUS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIEW PACTBOPEHHOIO BEIIECTBA, B3aWUMOJCHCTBUE BOABI C METAJIAMHU
(HaTpyeM ©  KaubllueM) (BO3MOXHO HCIIOJb30BaHHUE BHUEOMATEpPUAJIOB),



UCCJIEIOBAHUE O0pa3sLOB HEOPraHWYECKHX BEIIECTB pa3JIMYHBIX KIIACCOB,
HaOII0/IeHNEe U3MEHEHHSI OKPACKH MHAMKATOPOB B PACTBOpAX KHUCIOT U IIENIOUEH,
uzyuyeHue B3aumozeiictBusa okcupa menud (IlI) ¢ pacTBopoM cepHON KHCIIOTHI,
KHCJIOT C METajulaMHi, peakUWil HEUTpalU3aluH, IOJIYyYECHHE HEPACTBOPHUMBIX
OCHOBAHUM, BBITECHEHHWE OJHOrO0 METajla JPYTHM M3 PacTBOpa COJIM, PEIICHUE
DKCIEPUMEHTAJIBHBIX 33/ad 10 TeMe «BaXHeWlne KiIacChl HEOPraHUYECKHUX
COECTMHEHUI.

IMepuoauueckui 3axkoH u Ilepuoguyeckass cucreMa XHUMHYECKHX
yiemeHToB JI. . MengeneeBa. CtpoeHue aToMoB. XMMHYECKAsi CBA3b.
OKHCIUTEIBHO-BOCCTAHOBUTEIbHbIC PEAKIIUH

[lepBble TOMBITKM KIACCU(PHUKAIUU XUMUYECKHUX 3iemMeHToB. IloHsiTHe o
IpYIIax CXOJHBIX 3JEMEHTOB (IIEJOYHBbIE M IIEJOYHO3EMEIbHBIE METAJLIbL,
rajlore€Hbl, MHEPTHBIE ra3bl). DIEMEHThI, KOTOpbIE 00pa3yoT aM(OTEPHbIE OKCUIbI
Y TUJIPOKCHUIBL.

[lepnognueckuit 3axoH. [lepuoandeckast cucTteMa XUMHUYECKHUX dJIEMEHTOB /1.
N. MengeneeBa. KopoTkomepuonHas U JJIIMHHONEpPUOAHAs  (OPMBI
[Tepronnueckoii cucrembl xumuueckux 3nemMeHToB JI. . Menneneesa. [lepuoas
u rpynmbl. OU3NYECKUH CMBICH MOPAAKOBOIO HOMEpPA, HOMEPOB INEpUONA U
IPYIIIbI 3JIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX sAep. M3oTomnel. DnekTponsl. CTpoeHue
ANEKTPOHHBIX ~ 000J04eK aroMOB NepBbIX 20 XUMHUYECKHUX  DJIEMEHTOB
[Tepuonnueckoin cucremsl [[. U. MenneneeBa. XapakTepUCTUKA XUMHUYECKOTO
AJIEMEHTA M0 ero noyoxeHuro B [lepuoanueckoit cucreme /. . Menneneena.

3aKOHOMEPHOCTH HW3MEHEHHUS paauyca aTOMOB XHUMHUYECKHX 3JIEMEHTOB,
METAUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IPyMNIaM U Nepruoaam.

3nauenue [leprnoanueckoro 3akona u [leproanvyeckoil CUCTEMbBI XUMHYECKUX
DJIEMEHTOB Ul pa3BUTUA Hayku W mnpaktuku. [[. M. MenneneeB — yd€Hbld U
IpaKIaHUH.

Xumuueckas cBsi3b. KoBalieHTHas (ToJisipHasi M HEMOJSIpHAasl) CBSI3b.
DIIEKTPOOTPULIATENIBHOCTh XUMUUECKUX AIIEMEHTOB. IOHHAsI CBS3b.

Crenenp  okuciieHHsi.  OKHCIHUTEIBHO-BOCCTAHOBUTEIBHBIE  PEAKIIUH.
[Ipouecchl OKMCAEHUS U BOCCTAHOBIJIEHHS. OKUCIHUTEIN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

u3y4yeHue oO0pa3loB BELIECTB METAUIOB M HEMETAUIOB, B3aUMOJICWCTBHE
TUAPOKCUIA LHMHKA C pAacTBOPAMHM KHCJIOT W IIEJIOYEH, MPOBEACHUE OIBITOB,
WUTKOCTPUPYIOLINUX — NPUMEPBI  OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEaKLUU
(ropeHue, peakliuy pa3ioKeHHsI, COEUHEHU).

Mescnpeomemmnbnie ceasu



Peanmusanuss MeXOpeIMETHBIX CBSI3€W INPU W3YYEHHH XMMHHM B 8 Kilacce
OCYIIECTBIISIETCSl 4epe3 HCIOJb30BaHWE KaK OOIIMX eCTEeCTBEHHO-HAYYHBIX
NOHATUH, TaK U MOHITHH, SBJISIOLIMUXCS CUCTEMHBIMU I OTACIbHBIX IPEIMETOB
€CTECTBEHHO-HAYYHOTO ITUKJIA.

OO1Me ecTeCTBEHHO-HAYUYHbIE MOHATHUS: Hay4YHbIN (DakT, runoresa, TeOpus,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, TEePUOIUIHOCTh, HAOJIOIEHHE,
HKCIIEPUMEHT, MOJIETMPOBAHUE, U3MEPEHUE, MOJIENb, SBICHHE.

®duzuka: Marepusi, aToMm, DOJEKTPOH, MNPOTOH, HEUTPOH, HOH, HYKIU],
W30TOIBI, PAJAMOAKTUBHOCTh, MOJIEKYJa, dJEKTPUUECKUNA 3apsiji, BEIIECTBO, TEJO,
00BEM, arperaTHoe COCTOSIHUE BEILECTBA, a3, (PU3NYECKHE BEIMYMHBI, €IUHULBI
U3MEPEHHUsI, KOCMOC, TUIaHETHI, 3BE€3/1b1, COHIIE.

buomnorus: dorocunres, apixanue, ouocdepa.

['eorpadus: armocdepa, ruapocdepa, MHUHEpaIbl, TOPHBIE MOPOJBI,
II0JIE3HBIE HUCKOIIAEMBIE, TOILUINBO, BOJAHBIE PECYPCHI.

9 KUIACC

BemecTBo U XMMHUYECKasI peaKUMs

[Tepunoanueckuii 3akoH. [leppoguyueckas cucreMa XMMHYECKUX 3JIEMEHTOB /1.
. MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUHU CBOWCTB
XAMHUYECKUX DJJEMEHTOB TMEPBBIX TPEX TMEPHOJNOB, KalMs, KaJdblLHUS H HX
COCMHEHUM B COOTBETCTBUU C TIOJIOKEHHEM 3JIEMEHTOB B llepuoanueckon
CHUCTEME U CTPOCHUEM UX ATOMOB.

CrpoeHue BellecTBa: BHIbl XUMHUYECKOW CBSI3H. THIBI KPUCTAIIIUMYECKUX
PELIETOK, 3aBUCUMOCTb CBOMCTB BEIIECTBA OT TUIIA KPUCTAJUIMYECKOU PEIIETKU U
BHJa XUMHYECKOU CBSI3H.

Knaccuduxaiyss 1 HOMEHKJIaTypa HEOPTraHUYECKUX BEIIECTB. XHUMHYECKUE
CBOWMCTBA BEUIECTB, OTHOCSIIMXCA K Pa3IMYHbIM KJIACCAM HEOPraHUYECKHUX
COEQMHEHUN, TEHETUYECKAs CBSI3b HEOPraHMYECKUX BEILECTB.

Knaccuduxaiys XuMUYECKUX peakIyii Mo pa3IMuHbIM MpU3HaKaM (1o YUCITy
U COCTAaBy YYacTBYIOIIMX B PEAKIUM BEIIECTB, MO TeIIoBoMy Hddekrty, Mo
W3MEHEHUIO CTENEHeW OKUCIICHHS XUMHUYECKUX JIEMEHTOB, MO OOPAaTUMOCTH, IO
Y4acCTHUIO KaTajiu3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIINHU, TEPMOXUMHUUECKUE
YpaBHEHHUS.

[TonsiTue 0 ckopocTH xumudeckoil peakuuu. llonstue 00 oOpaTUMBIX H
HEOOpaTUMBIX XMMHUYECKUX peakuusx. [IoHATHEe O TOMOre€HHBIX M Te€TEPOreHHBIX
peakuusax. [lonsatue o xaranuse. [lonstue o xumnueckom paBHoBecuu. DakTOPBHI,
BIIMSIFOIIME HA CKOPOCTh XUMHYECKOW PEAKIUU M IIOJOXKEHUE XHUMHUYECKOIO
PaBHOBECHSL.



OKHCIIUTENbHO-BOCCTAHOBUTENIBHBIE  PEAKLMM,  AJIEKTPOHHBIM  OanaHc
OKHUCJIUTEIIbHO-BOCCTAHOBUTEIBHOW  PEAKIIMH. CocraBieHue  ypaBHEHUI
OKHUCJIUTEIIbHO--BOCCTAHOBUTENIBHBIX ~ PEAKUUAd C  HCIOJIB30BAaHUEM  METOJa
AJIEKTPOHHOTO OaliaHca.

Teopus 3NEKTPONTUTHUECKON TUCCOUMUAIMU. DIICKTPOJIUTHI U HEAJIEKTPOJIUTHI.
KaTtnonsl, annonsl. MeXaHu3M [HUCCOLMAIIMU BEIIECTB C Pa3IMYHBIMU BUIAMU
XUMUYECKOH CcBsi3U. CTeneHp Auccounanuy. CHUIbHBIE U CIA0bIE JIEKTPOJIUTHI.

Peakiuu noHHOTO 0OMeHa. Y CI0BUS MPOTEKAHUS PEAKIUi HOHHOTO OOMEHa,
MOJHBIE M COKpAlIEHHbIE HMOHHBIE YypaBHEHUs peakuuil. CBoOWCTBa KHUCIOT,
OCHOBAaHMM U cCOJell B CBeTE TMPEACTaBICHUN 00 DIEKTPOIUTHYECCKOM
nucconuanuu. KauectBeHHble peakiiui Ha HOHBI. [IoHATHE O THIPOIU3E CONEi.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJEISIMU KPHUCTAUIMYECKUX PEIIETOK HEOPTraHUYECKHUX
BEIIECTB — METAJIOB W HeMeTaIoB (rpadura M anmaza), CIOXKHBIX BEIIECTB
(xopuaa HaTpus), HUCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKON peaklHu
OT BO3JICUCTBHS PpA3IMYHBIX (DAKTOPOB, MCCIECIOBAHUE IIIEKTPOIPOBOJIHOCTH
pacTBOpPOB BEWIECTB, IMpPOLECCAa AWCCOLMALWN KHUCIOT, IIENOYEed W COJIeU
(BOBMOXKHO  MCIIOJIb30BAaHME BHJIECO MaTepuasoB), IPOBEIACHHE  OIBITOB,
WUTIOCTPUPYIONIUX ~ TNPU3HAKU  TPOTEKAHMsS]  PEeakiMid  HMOHHOTO  OOMeHa
(oOpazoBaHue oOcajka, BBIJCICHHE Ta3a, O0Opa30BaHWE BObI), OIBITOB,
WUTIOCTPUPYIOUIUX ~ IPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBHUTENIBHBIX  peakuui
(ropeHue, peakiuu pasIoKEeHHs, COSTUHEHUs), PACTIO3HABAHUE HEOPTaHUYECKUX
BEIIECTB C IOMONIbIO KAYECTBEHHBIX pEaKIUMid Ha HOHBI, pEUICHUE
AKCIEPUMEHTAIBHBIX 3a]1a4.

Hemertanbl U MX coeinHEeHUS

OO6mast xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHbIe cTeneHu okucieHus. CTpoeHue M (PU3MUECKHE CBOMCTBA MPOCTHIX
BEIIECTB — TajJOoreHoB. XWMHUYECKHE CBOWCTBA HAa MOpUMEpe  XJopa
(B3aUMOJENCTBUE C METalJlaMU, HEMeTaUlaM{, IIeJIo4aMH). XJIOPOBOJOPO/I.
ConsiHast KWCIIOTa, XMMUYECKHE CBOMCTBA, MOJy4YeHUE, NPUMEHEHHE. [lelicTBre
XJIOpa W XJOPOBOAOPOAA HA OPraHW3M YeEJOBEKa. BakHEHIIHMEe XJIOpPUIbl U UX
HaXO0XKJEHUE B IPUPOJE.

Oo6mas xapaktepuctuka smeMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CtpoeHue u (U3MYECKUE CBOMCTBA
MPOCTHIX BEILIECTB — KUCIOPOAA U cepbl. AJUIOTPOITHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XuMUYeckue cBoiicTBa cepbl. CepoBOAOPO, CTpOeHHE, (PU3NUYECKUE U
XUMHUYecKue cBorcTBa. OKCUABI CEpbl KaK MPEACTABUTENINM KUCIOTHBIX OKCHJIOB.
Cepnass kuciota, (QuU3nUecKne ¢ XUMUYECKHE CBOWCTBa (00mme Kak
MPEACTaBUTENSl Kjacca KHCIOT W cheuuduyeckue). XHUMUYECKHE pPEaKIuHu,



JeKale B OCHOBE MPOMBIIUIEHHOTO Croco0a MONMYYeHHUS CEPHOM KHUCIIOTHI.
[Ipumenenue cepHoil KUCIOThL. COJIM CEPHOI KHCIIOThI, KAUECTBEHHAS! PEAKIIMs Ha
cynbdar-uoH. Haxoxaenue cepsl u €€ coelWHEHUN B mpupoge. XUMHUECKOe
3arpsi3HEHHE OKPY’KAIOIIEH Cpeibl COCIMHEHUSIMH Ccephbl (KUCIOTHBIE OXKIH,
3arpsi3HEHHE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €ro MPeI0TBPAIICHHUS.

Obmas xapaktepuctuka 37meMeHTOB VA-rpymmbsl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHBIE CTEMEHH OKUCICHUS. A30T, pacnpoCTpaHEHHE B MPHUPOJIE,
busnyeckue U XuMHIeckue cBoiicta. KpyroBopor azora B npupojie. AMMHUaK, ero
bu3nUecKue 1 XUMUYECKHUEe CBOMCTBA, MOMydyeHue U npuMeHenue. Coiu aMMOHUS,
ux pU3NUEeCKUEe U XUMUYECKUE CBOMCTBA, MpUMeHeHHe. KauecTBeHHas peakilus Ha
MOHBI aMMOHHS. A30THas KHCIOTa, €€ TOodydeHHe, QU3NYECKUe U XUMUYECKUE
cBOMcTBa (0OIIME KaK TMPENCTaBUTENSl Kiacca KHUCIOT U cHenudUuuecKue).
Hcnonb3oBaHne HUTPATOB M COJIEM aMMOHHUSI B KadyecTBE MHUHEPAIbHBIX
yno0peHuil. XMMHUUECKOE 3arpsi3HEHUE OKPYXKaroIIel cpeabl COeAMHEHUSIMU a30Ta
(KUCIIOTHBIE MOXIW, 3arpsi3HEHUE BO3AyXa, MOYBBI W BoA0EMOB). Docdop,
ajuioTponHeie Mojudukanuu gocdopa, Guznueckue U XUMHUYECKHE CBOMCTBA.
Oxkcug docdopa (V) u dochopHas kuciaota, Pu3ndIecKue U XMUMHUIECKHUE CBOMCTBA,
nosyderue. Mcnons3oBanue GocdartoB B KauecTBE MUHEPATBHBIX YI0OPEHUM.

Oo6mas xapaktepuctuka snemMeHToB IVA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTEepHbIE  CTENEHH  OKHUCIEHHUS.  YTIEpOJ,  aJJIOTPOITHBIC
Monu(duKaKuKu, pacrupoCcTpaHeHWe B TpUPOAE, (U3MUecKne U XUMHUYECKHUE
cBoiicTBa. Ancop6ius. KpyroBopot yriepoaa B npupone. OKCUbl yriieponaa, ux
buznueckue W XUMUYECKHE CBOICTBA, JEHCTBUE HA JKUBBIE OpPraHU3MBI,
NOJlyYeHUE U MPUMEHEHHE. DKOJIOTMYecKrue MpoOJeMbl, CBA3aHHbBIE C OKCHJIOM
yriepoaa (IV), rumore3a rino0anbHOrO TOTEIJICHUS KIWMaTa, MapHUKOBBIN
s dekt. YronpHas KuciaoTa U €€ Coiu, uX PU3NIYECKUe U XUMHUYECKUE CBOMCTBA,
MOJIydeHHUEe W mnpuMeHeHune. KauecTBeHHas peaknus Ha KapOOHAT-MOHBI.
Hcnonp3oBanne KapOOHATOB B OBITY, MEIUIIMHE, MPOMBINIJICHHOCTH U CEIHCKOM
XO3SIMCTBE.

[TepBoHavyabHBIE IOHATHS 00 OPTraHUYECKUX BEIIECTBAX KAK O COCTUHEHHSIX
yraepoaa (MeTaH, 9TaH, TUJICH, alleTUJICH, ITAHOJ, TJIUIEPHH, YKCYCHAs KUCIIOTA).
[IpupogHbIE HMCTOYHWKU YTIIEBOJAOPOAOB (yrojib, MPUPOJIHBIN Ta3, HEPTH),
MPOIYKTHl WX TmepepaboTku (OCH3MH), UX POJb B OBITY W TPOMBIIICHHOCTH.
[TonsiTe 0 OMOIOTUYECKU BAKHBIX BEIIECTBAX: )KHpax, OeNKax, yrieBojgax — U UX
poid B OKM3HM 4eloBeKa. MarepualbHOE€ €IMHCTBO OpPraHUYEeCKUX U
HEOPraHUYECKUX COCAMHEHUH.

Kpemuuii, ero ¢Qusmueckue u XUMHYECKHE CBOWCTBA, TMOJIY4YCHHE U
npumenenue. CoenuHeHHs KpeMHusi B mnpupozge. OOmue mnpeactaBieHust 00
okcune kpemaus (IV) u kpemaueBor kuciore. CHIMKAThI, UX UCIIOJIb30BaHUE B



ObITYy, B IPOMBIIUICHHOCTU. BakHEWIMEe CTPOUTEIbHBIE MaTEpHAIbl: KepaMUKa,
CTEKJIO, IIEMEHT, O0eTOH, kene300eToH. [Ipobiempr 6e30MacHOTO HMCIOIB30BAHMUS
CTPOUTEIBHBIX MAaTEPUAIIOB B IOBCETHEBHON KU3HHU.

Xumuueckuii IKCnepumenn:

U3y4YeHUE 00pa30B HEOPTaHUYECKHUX BEIIECTB, CBOMCTB COJITHOW KHCIIOTHI,
MPOBEJICHUE KaueCTBEHHBIX PEaKIMi Ha XJOPUA-UOHBI U HAOIIOJCHHE MPU3HAKOB
WX TIPOTEKAHWsI, OIBITHI, OTpaKalIue (PU3NYECKHEe W XWMHUYECKHE CBOMCTBA
TaJIOTEHOB M WX COEIUWHEHUU (BO3MOXKHO HCIIOJIb30BAHUE BHUACOMATEPHUATIOB),
O3HAKOMJIEHHE C O0Opa3laMu XJOPHUAOB (TaJOre€HUIIOB), O3HAKOMJICHHE C
oOpasamu  ceppl M €€  COCOIUHEHUSMH  (BO3MOXKHO  HCHOJIb30BaHHE
BHJICOMATEpUAIIOB), HAOJIIOAEHUE Mpoliecca OOyIIMBaHUs caxapa IO JehCTBUEM
KOHILICHTPUPOBAHHOM  CEPHOM  KHUCJIOTBI, H3y4YCHHUE XHMHYECKHX CBOMCTB
pa30aBlIEHHOMN CEpPHOM KUCIIOTHI, MPOBE/ICHNE KaUeCTBEHHOM peakIuu Ha CyJbdar-
WOH W HAOJIOJeHHWE TNpHU3HaKa €€ MPOTEKaHUs, O3HAKOMJIEHHE C (U3HUECKUMU
cBoiicTBaMu a3ora, ¢ochopa MU HUX COEIUHEHHH (BO3MOYKHO HCIOJb30BaHUE
BUJIEOMATEPHUATIOB), 00pa3laMu a30THBIX U (HocHOpHBIX ya0oOpeHul, MoayyeHue,
coOupaHue, pacrno3HaBaHWE€ M M3YyYEHHE CBOICTB aMMHaKa, IPOBEJACHHE
KaueCTBEHHBIX PEaKIMi Ha MOH aMMOHHS U (pocdar-uoH U u3ydyeHne NMpu3HAKOB
UX [POTEKaHMUsl, B3aMMOJICCTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCJIOTHI C MEJIbIO
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPHUAIIOB), M3y4YECHUE Mozenen
KPUCTAUIMYECKUX peIIETOK anMasza, Tpaduta, ¢QyuiepeHa, O3HAKOMJICHHUE C
MPOIIECCOM  aJCOPOIIMM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YTIEM U
YCTPOMCTBOM NpPOTHBOTa3a, MOJIy4YeHHe, COOMpaHHe, paclio3HaBaHUE U U3YUYECHUE
CBOMCTB YTJICKMCJIOTO Tra3a, MPOBE/ICHNE KauyeCTBEHHBIX peakluii Ha KapOoHAT U
CWIMKAT-UOHBl M M3yYEHHE TMPU3HAKOB MX [MPOTEKAHUS, O3HAKOMJICHHE C
MPOAYKIIMEH CHUJIMKATHOM TMPOMBINIIICHHOCTH, PEIICHHE HSKCIePUMEHTATBHBIX
3a7a4 1o teMe « BaxxHenme HeEMETAIUTbl U UX COCIUHEHUS.

MeTaJiibl 1 MX COeIMHEHU S

OO01mast xapakTepUCTHUKAa XMMHUYECKUX 3JIEMEHTOB — METAJUIOB Ha OCHOBaHUU
ux nosiokeHus B llepuomuueckod cucreme xumuyeckux odiaemeHtos . U.
MenpeneeBa u ctpoeHusi atoMoB. CTpoeHrue MeTaioB. Meraynueckasi CBsi3b U
METAJUIMYECKasi  KpUCTA/UIMUeCKass  pem€Tka.  DIEKTPOXUMUYECKUH  pAll
HaMpsHKeHUH MeTawtoB. Ou3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0rmue
crocoObl TosyyeHus: MeTayioB. IloHATHE O KOpPPO3UM METAIJIOB, OCHOBHBIE
CcrocoObl 3auMThl UX OT Kopposuu. CruiaBel (CTallb, YYTyH, AIOPATIOMUHUMH,
OpOH32a) ¥ UX IPUMEHEHUE B OBITY U IPOMBIIIEHHOCTH.

[lenounsie mMeTamnel: nonoxeHue B [lepuoanyeckon cucreme XMMHYECKHX
sanemeHToB . 1. MenaeneeBa, CTpO€HHE MX aTOMOB, HAXOXJICHUE B MHPUPOJE.
duznyeckre U XMMUYECKUE CBOMCTBA (HA mpumMepe HaTpus U kanus). OKCUIbl U



TUJIPOKCUABl HATpus W Kanuda. [IpuMeHeHHe WEenoYHbIX METALNIOB M HUX
COCIUHCHUM.

[[lenoyHno3emenbpHblE METAUIBI MarHMid MW KaJbLMA: IIOJIOXKECHHE B
[Tepuomnueckon cucreMe xumudeckux sneMeHToB Jl. M. MenneneeBa, ctpoeHue
MX aTOMOB, HaX0XJEHUE B NpUpoe. PU3NUECKUE U XUMUYECKUE CBOMCTBA MarHusl
U Kaublius. BaxHelmive coequHEeHUs KalblUsl (OKCHI, THUAPOKCHUI, COJIH).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHHUS!.

AJltoMUHUN: TIoJ1I0’)keHue B [leproanueckoi cuCTeMe XMMUYECKUX 3JIEMEHTOB
. . MenneneeBa, CTpoeHHE aroma, HaxoxacHue B mnpupoae. dusmueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHHSA. AM(OTEpHBIE CBOMCTBA OKCHIA M THIPOKCH]IA
aJIIOMHHHUSI.

Kenezo: nonoxenne B [lepuoguueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
. MengeneeBa, CTpoE€HHE aroma, HaxOXJIcHUE B mnpupoac. Duznyeckue u
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, TUAPOKCUIBI U con xkemesa (1) u xenesa
(1), ux cocraB, CBOMCTBA U MOJyYCHUE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJICHME ¢ o0pa3llaMd METAJIOB U CIUIABOB, WX (HU3UYECKUMU
CBOMCTBAMH, M3y4Y€HHE  PE3yJIbTAaTOB  KOPPO3WH  METAIOB  (BO3MOYKHO
WCIIOJB30BaHUE BHUICOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJCHUCTBUS OKCHIA
KaJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIbI, MTpOLECCAa TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXKHO  HCTOJIb30BAaHWE  BHJICOMATEPHUANIOB), IPU3HAKOB  IMPOTCKAHUS
KAYECTBCHHBIX PEAKIMK HA MOHBI: MarHus, KIbIHS, aJIOMHUHUS, [UHKA, KEJe3a
(1) u xene3a (1), meau (11), HabMrOIEHHE U OMKMCAHUE MPOIECCOB OKPAIINBAHUS
MJJaMEHH MWOHAaMU HaTpusi, Kalus U Kaiblusg (BO3MOXHO HCIOJIb30BaHUE
BHUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOMCTB THAPOKCHUIA ATIOMUHUS
Y TUAPOKCHUJIA [UHKA, PEIICHUE SKCIEPUMEHTANIBHBIX 3a71a4d Mo TeMe « Baxkneniue
METaJlJIbl U UX COCAMHCHUS.

XUMHA M OKPYKAOLIAS cpeaa

BemectBa u Marepuanbl B ITOBCEIHEBHOM KHU3HM YEIOBEKA. be3omacHoe
WCIIOJIB30BaHME BEILIECTB M XMMHMUYECKUX peakuuil B ObiTy. IlepBas momoinb npu
XAMHUYECKUX 0KOTaxX U OTPABJICHUSIX.

XUMUYECKOE 3arps3HEHHE OKpY’Karouled cpeabl (MpeaeiabHas I0MyCTUMAast
KOHIIeHTpalus BemiecTs, nainee — [1/IK). Pons xumMuu B penieHun SK0JIOrM4eCKUX
npobJieM.

Xumuueckuii Ikcnepumenm:

u3ydeHue oOpasloB MaTepuajoB (CTEKJO, CIIaBbl METAJUIOB, MOJMMEPHBIC
MaTepHuabl).

Mesricnpeomemmnuwie ceasu



Peanmusanuss MeXnpeIMETHBIX CBSI3€M INPU W3YYEHHH XUMHM B 9 Kiacce
OCYIIECTBIISIETCSI 4epe3 HCIOJIb30BaHME KaK OOIIMUX eCTECTBEHHO-HAYYHBIX
NOHATUH, TaK W TOHITHUH, SIBISIOIUXCS CUCTEMHBIMU JIJIs1 OTAEIBHBIX MPEAMETOB
€CTECTBEHHO--HAay4HOT'0 IIUKIIA.

OO1ue ecTeCTBEHHO-HAYUYHbIE MOHATUSA: HAY4HbIM (DAaKT, TUIIOTE3a, 3aKOH,
TEOpWsl, aHalu3, CHHTE3, KIacCH(PUKAIMs, TEePUOANIHOCTh, HAOIIOICHUE,
HKCIIEPUMEHT, MOJEIUPOBAHUE, HW3MEPEHHE, MOJIENb, SBIEHUE, MAaPHUKOBBIN
s eKT, TEXHOIOTHS, MaTEPHUAITBI.

®dusuka: Marepus, aToM, D3JEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIUJ,
W30TOIBI, PAJUOAKTUBHOCTh, MOJIEKYJIA, 3JIEKTPUYECKUN 3apsi, MPOBOJHMKH,
NOJIyIPOBOJHUKH, JTUAJIEKTPUKU, (POTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHO€ COCTOSIHUE BELIECTBA, I'a3, pacTBOP, PACTBOPUMOCTb, KpUCTAJUIMYECKast
pemérka, CIulaBbl, (PU3MUECKUE BEIMYMHBI, €AMHULIBI U3MEPEHUs, KOCMUYECKOE
IIPOCTPAHCTBO, IUIAHETHI, 3BE3/1b1, CoNHIIE.

buonorusi: ¢orocunHres, npixaHue, Ouocdepa, IKOCUCTEMA, MHHEPAIBHBIE
yAOOPEHUS, MUKPO3JIEMEHTBI, MAKPO3JIEMEHTBI, TUTATEIbHbIE BEILIECTBA.

['eorpadus: armocepa, ruapochepa, MHHEpadbl, TOPHBIE MOPOJBI,
II0JIE3HBIE UCKOIIAEMBIE, TOIUINBO, BOJAHBIE PECYPCHI.



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

JIMYHOCTHBIE PE3YJIBTATDBI

1) maTpMOTHYECKOT0 BOCTIMTAHNS

LEHHOCTHOTO OTHOUIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY
U HAYyYHOMY HACIEOUI0, TTOHUMAHUS 3HAYECHUS XUMHUYECKOM HAyKH B JKU3HU
COBPEMEHHOT0 OOIIEeCTBA, CIIOCOOHOCTH BIAJETh JOCTOBEPHOI MH(pOpMaiuei o
MEPEJIOBbIX JOCTUXKEHUSIX W OTKPBITUSX MHUPOBOM M OTEUECTBEHHON XHMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSIX 00 YCTPOMCTBE MUpa U 00IIECTBA;

2) rPasKAaHCKOT0 BOCTIUTAHHUS:

MPEJCTABICHUSI O COLUMAIBHBIX HOPMax M MPABWIAX MEXKINYHOCTHBIX
OTHOIIICHUH B KOJIJIEKTUBE, KOMMYHUKATHUBHOW KOMIIETEHTHOCTU B OOILECTBEHHO
MOJIE3HOM,  Yy4EOHO-UCCIENOBATENbCKOM, TBOPYECKOM W JIPYTUX  BHJAX
JeSATEIbHOCTH, TOTOBHOCTH K Pa3sHOOOpPAa3HOM COBMECTHOM JEATENbHOCTH TMpU
BBITIOJIHEHUU YYEOHBIX, TO3HABATEIBHBIX 3aJlay, BBIMOJHEHUH XUMHUYECKUX
HKCIIEPUMEHTOB, CO3/IaHUU YUEOHBIX MPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHUIO
M B3aUMOIIOMOIIM B TIpollecCe€ DITOM YYEOHOW NESITENBbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE IMIOBEAECHHE W TIOCTYIIKM CBOMX TOBApUIIEH C TMO3ULMUU
HPABCTBEHHBIX U MPABOBBIX HOPM C YUYETOM OCO3HAHUSA MOCIEACTBHUI MOCTYIKOB;

3) HEHHOCTH HAYYHOT'O MO3HAHUS:

MHPOBO33PEHUYECKUE TIPEJICTABICHHUSI O BEUIECTBE M XMMHUUYECKOW PEaKIIUH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO PAa3BUTHSI HAYKU W COCTABJISIONINE
OCHOBY JIJI1 TIOHUMaHUsSI CYIIHOCTH HAYYHOW KapTUHBI MUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Ppa3BUTHSI NTPHUPOJbI, B3aUMOCBS34X 4YEJIOBEKa C
MIPUPOJTHOM CPENOM, O POJIM XUMHUH B TTIO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

MM03HABATEJIbHBIE MOTHUBBI, HAITPABJICHHBIE HA MOJIyYEHHE HOBBIX 3HAHWM IO
XUMHUH, HEOOXOJMMBIE I OOBSICHEHHUS HAOJI0JIaeMbIX MPOIECCOB U SIBJICHUMH,
MO3HABATENIbHON, WH()OPMAIMOHHOW M YHUTATEIbCKOW KyJIbTYpPhl, B TOM YHCIIE
HABBIKOB CaMOCTOSITENIbHOM palOThl C Y4YEOHBIMU TEKCTaMH, CIPABOYHOMN
JUTEpPaTypor, JOCTYIHBIMM TEXHUYECKUMHU CpPEACTBaMH HHQPOPMAIMOHHBIX
TEXHOJIOTHH;

WHTEpeC K OOYyYEeHHMIO M TO3HAHWIO, JIH0003HATEIBHOCTh, TOTOBHOCTH H
CIOCOOHOCTH K  CcaMO0OOpa30BaHUIO, TMPOEKTHOW U  HMCCIIEJOBATEIbCKOM
NESATEeTLHOCTH, K OCO3HAHHOMY BBIOOPY HANpaBIEHHOCTH W YPOBHSI OOy4YeHUS B
JaJIbHEHIIIEM;

4) hopMHUPOBAHUSI KYJIBTYPbI 310POBbSI:

OCO3HAHWE IIEHHOCTH JW3HHU, OTBETCTBEHHOIO OTHOLICHUS K CBOEMY
3I0POBBIO, YCTAaHOBKHM Ha 370POBBIM 00pa3 >KW3HU, OCO3HAHHWE MOCIEACTBUN U



HENPUATHE BPEIHBIX MPUBBIYCK (YIOTPEOICHUs alKOTOJIsI, HAPKOTUKOB, KypEHHUs),
HEOOXOJMMOCTH  COOJNIIO/IEHUST TpaBuUi OE30MACHOCTH TpU  OOpaIllEeHuu C
XUMHUYECKMMH BEIIECTBAMU B OBITY U pEabHOU KU3HH;

5) TpyA0BOr0 BOCIIHTAHUSI:

MHTEpEC K NPAaKTUYECKOMY U3YUYEHHIO Tpodeccuii U Tpyda pa3InyHOro pona,
YBaXEHUE K TPyAy U pe3yibTaTam TPYAOBOW NEATEIbHOCTH, B TOM YHCIE Ha
OCHOBE IPUMEHEHUs NPEJAMETHBIX 3HAHWW IO XWUMHUH, OCO3HAHHBIA BBIOOD
VH/MBUIyaJIbHON TPAEKTOPUH MPOJOJIKEHHSI 00pa30BaHUs ¢ YUETOM JIMYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMMHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEM,
yCHEemHON npoeCcCUOHATBHON IEATEIbHOCTH U PAa3BUTHSI HEOOXOAUMBIX YMEHUM,
TOTOBHOCTb aJJaliTUPOBATHCS B IPO(HECCHOHATILHOM CpeIE;

6) 3K0JI0rNYeCcKOro BOCIIUTAHUS

HKOJIOTUYECKU II€JIECO00pa3HOE OTHOIIEHHWE K MPUPOJIe KaK HCTOUYHUKY
JKU3HM Ha 3eMJle, OCHOBE €€ CyIIeCTBOBaHUS, IOHUMAaHUE LIECHHOCTU 30POBOIO U
Oe3omacHOro o0Opas3a >KM3HM, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
($U3MYECKOMY M TICUXHUYECKOMY 370POBBIO, OCO3HAHHE LEHHOCTH COOJIIOICHUS
npaBui 0€30MACHOTO MOBEAEHUS ITPU padOTe C BEIIECTBAMHU, a TAK)KE B CUTYyalLIUsX,
YTPOXKAOLIUX 310POBBIO U )KU3HU JIOEH;

CHOCOOHOCTH NMPUMEHSTh 3HAHUS, MOJy4aeMble NMPU U3YyUYEHUU XUMUH, IS
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLIENH IPUPOJHON CPEOH, IS OBBIIICHUS
YPOBHSI  AKOJIOTUYECKOW  KyJbTYpPhl, OCO3HaHUS TJIOOATBHOIO  XapakTepa
HKOJIOTUYECKUX MpoOJieM M MyTed MX pelIeHHUs MOCPEACTBOM METOJ0B XHMMUH,
HKOJIOTUYECKOTO MBIIUIEHHS, YMEHHS PYKOBOJCTBOBAaTbCA UM B MO3HABATEIbHOM,
KOMMYHHMKAaTUBHOW U COLMAJIBHON IIPAKTHKE.

METAINIPEAMETHBIE PE3YJIBTATHI

Ilo3HaBaTe/IbHBbIC YHHBEpPCAJIbHbIE y4eOHbIe 1eiCTBUA

ba3oBble Jiornueckue aeicTBuA:

YMEHHS HCIOJb30BaTh MNPUEMBI JIOTUYECKOTO MBIIIIEHUS NPU OCBOCHHUU
3HAHMI: PAcCKpbIBaTh CMBICI XWMHUYECKUX MOHSTHI (BBIIEIATH UX XapaKTEpHbIE
NPU3HAKH, YCTAHABJIMBATh B3aMMOCBS3b C IPYTMMHU MOHSATHSIMH), UCIOJIb30BATh
NOHATHUS 1711 OOBSICHEHUS OTJIEIBHBIX (PAKTOB M ABJICHUM, BEIOUPATh OCHOBAHUS U
KPUTEPUH ISl KIAaCCU(PUKALMU XUMHYECKUX BEIIECTB U XMMHUYECKHX pPEAKIUH,
yCTaHABIMBATh MPUUYMHHO-CIEACTBEHHbIE CBSI3M MEXAY OOBEKTaMU H3Yy4EeHHS,
CTPOUTH JIOTUYECKHE PACCYX ACHUS (MHIAYKTUBHBIE, NEIyKTUBHbIC, 10 aHAJIOTUH),
JI€TIaTh BBIBOJIBI M 3AKIIOYCHHS;

YMEHHE TPUMEHATh B MPOLECCE IO3HAHUS MOHATHS (IPEIMETHBIE U
METanpeIMETHbBIE), CUMBOJIMYECKHE (3HAKOBBIE) MOJEIH, UCTIOIb3yEMBIE B XUMHUH,
peoOpa3oBbIBaTh MIMPOKO MPUMEHSEMbIE B XUMHUH MOJEIbHBIEC MPEICTaBICHUS —



XUMHYECKUI 3HAaK (CHMBOJI JJIEMEHTa), XUMHYecKas QopMmyja M ypaBHEHHE
XUMHUYECKON peaKIyi — MPU PEIIeHUH Y4eOHO-TI03HABATENbHBIX 3a7a4, ¢ YUYETOM
ATUX MOJETBHBIX TPECTABICHUN BBISIBIATh W XapAaKTEPU30BATh CYIIECCTBCHHBIC
MPU3HAKU U3YYaeMbIX OOBEKTOB — XUMUYECKUX BEIIECTB U XUMHUYECKUX PEaKIUH,
BBISIBIIATH ~ OOLIME  3aKOHOMEPHOCTH, MNPUYMHHO-CIEACTBEHHBIE CBS3U U
MPOTUBOPEYHS B M3yIACMBIX TIPOIIECCAX U SIBJICHUSX.

Bba3oBble uccienoBareibckme 1eiCTBUSL:

YMEHHUE HCIOIb30BaTh MOCTABJICHHBIE BOIMPOCHI B KayeCTBE HMHCTPYMEHTA
MO3HAHUSA, a TaKXKe B KadyeCTBE OCHOBBI i (POPMUPOBAHUS THUIIOTE3bI IO
MIPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMbBIX CYKJICHUM;

npuoOpeTeHne OMbITa MO IUIAHUPOBAHUIO, OPTaHU3alMd W MPOBEICHUIO
YUYEHUYECKUX OJKCIEPUMEHTOB, yMEHHE HaOJI0AaTh 3a XOJIO0M Ipoliecca,
CaMOCTOSITEJIFHO TPOTHO3UPOBATh €r0 Pe3yJbTaT, (OpMyJIMpPOBaTh 00OOIIEHUS U
BBIBOJIBI TI0 PE3yJIbTaTaM MPOBEAEHHOTO OMbITA, UCCIIEIOBAHUS, COCTABIATh OTUET
O MPOJIeTTaHHOM padoTe.

Pa6ora ¢ unpopmaunmeii:

yMEHUE BBIOMpATh, aHAIM3UPOBATHP W HWHTEPIPETUPOBATH HH(OOPMAIIHIO
pa3TUYHBIX BUIOB U (HOPM MPEJCTaBICHUS, MOTYyIaeMyt0 U3 Pa3HbIX UCTOYHHKOB
(HayyHO-TIOMYJISIpHAs ~ JIUTEpaTypa XUMHUYECKOTO COJEpX aHUs, CIPABOYHBIC
nocobusi, pecypcbl MHTepHeTa), KPUTUYECKH OIEHUBATh MPOTHBOPEUYMBYIO U
HEJIOCTOBEPHYI0 UH(POPMAITHIO;

yMEHUE TPUMEHSTh Pa3IudHbIe METOJbl U 3aMpOoChl MPU TOWCKE U OTOOpE
uH(MOpPMAIIMU U COOTBETCTBYIOIIUX JAHHBIX, HEOOXOIUMBIX JJIsi BBIMOJTHEHUS
y4eOHBIX U TMO3HABATEIBHBIX 3a7]a4 OMPEIEIEHHOTO TUIIA, IPUOOPETEHHUE OMbITA B
o0nacTd MCHOJB30BaHUS HMH(POPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBIIJICHUE KYJIbTYPOU aKTUBHOTO MCTIOJIB30BaHUS PA3IMYHBIX TIOUCKOBBIX CUCTEM,
CaMOCTOATEIILHO BHIOMPATH ONTUMANBHYIO (hOpMy TIpeacTaBieHus] HHPOpMAIUU H
WUTIOCTPUPOBATh pEIIaeMble 3a7a4ll  HECJIOXKHBIMU CXeMaMH, JharpaMmamu,
npyrumu ¢popmamMu rpadyKu U UX KOMOUHAIUSMU,

yMEHHE WCIONb30BaTh W AaHAIM3UPOBAaTh B Tpolecce y4eOHOH u
UCCIIEIOBATENLCKON NEeATEIPHOCTH MH(POPMAINIO O BIUSHUHM MPOMBIIICHHOCTH,
CEJIbCKOI0 XO35IMCTBA M TPAHCIIOPTA HA COCTOSIHHE OKPYXKAOIIEH MPUPOIHOU
Cpelbl.

KoMMyHHUKAaTHBHBIC YHMBEpPCaJIbHbIC Y4eOHbIE JeHCTBUS:

YMEHHS 3aJlaBaTh BOIPOCHI (B XOJe auajgora W (WIM) JIUCKYCCHUH) TIO
CYLIECTBY  OOCYXOaemMoil  TeMbl, (OPMYJIUPOBAaTH CBOU  MIPEIJIOKCHHUS
OTHOCHUTEIHHO BBITTOJTHEHHS MPE/TIOKEHHOM 3a/1a4H;

YMEHUS  TPEJCTaBIsATh  TOJYyYCHHBIE  pPEe3yJbTaThl  IMO3HABATEIILHOU
NEATEIbHOCTH B YCTHBIX W THMCBMEHHBIX TEKCTax; JeJlaTh Mpe3eHTAIUI0



pE3yIbTATOB BBINOJHEHUS XHUMHYECKOTO IKCIEPUMEHTa (J1a00paTOPHOrO OMBITA,
1abopaTopHOI pabOTHI IO UCCIICIOBAHUIO CBOMCTB BEIIECTB, YICOHOTO MTPOCKTA);

yMEHUsI y4eOHOro COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM
IIO3HABATEJIIBHOM W MCCIENOBAaTEIbCKONM  JEATENBHOCTH  IPU  PELICHUU
BO3HUKAIOIIMX NPOOJIEM Ha OCHOBE YyuéTa OOIIMX HHTEPECOB M COIIACOBAHUS
no3uIuil (00cyXaeHusi, OOMEH MHEHHMSIMH, «MO3TOBBIC HITYPMbI», KOOPIUHAIUS
COBMECTHBIX JEHUCTBUM, OINPEHCICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOH pabOTHI U JApyrHe).

PerynsiTuBHBIC YHHBEpPCAJbHbIC Y4eOHbIC NeHCTBHA:

YMEHUE CaMOCTOSATENIBHO ONPENENATh LENH JEATEIBHOCTH, IUIAHWPOBATh,
OCYUIECTBJISATh, KOHTPOJIMUPOBATh M IMPU HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO
NesATEIbHOCTD, BBIOUpaTh Hanbosee 3(PpPeKTUBHBIE CIOCOOBI pelIeHUsT YYeOHbIX U
IIO3HABATEJIBHBIX 33Ja4, CaMOCTOSTENIIBHO COCTAaBJIATh WIM KOPPEKTHPOBATH
IPEUIOKECHHBIN  AITOPUTM JEHCTBUA IIPU  BBINOJHEHUM 3aJaHUM C YYETOM
MOJIYYEHHUs] HOBBIX 3HAHUU 00 M3y4yaeMbIX OOBEKTaX — BEILIECTBAX M PEAKIMSIX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOIO pe3yjbTaTa 3asBICHHOW LM, YMEHUE
MCITI0JIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, IPEJIaraéMble B YCIOBUU 33JIaHUN.

HHPEAMETHBIE PE3YJIBTATBI

8 kiace

[IpeameTHbie pe3ynbTaThl Ha 0a30BOM YypOBHE JOJKHBI — OTpaxaTh
c(hOpPMHPOBAHHOCTH Y 00YUAIOIIUXCS YMEHHUIA:

PACKpBIBaTh CMBIC] OCHOBHBIX XHUMHUYECKHUX MOHSTHI: aTOM, MOJEKYIA,
XAMUYECKUU  DBJIEMEHT, TMPOCTOE BEHIECTBO, CJIOKHOE BEIIECTBO, CMECH
(omHOpOAHAS W HEOJHOPOJHAs), BAJCHTHOCTb, OTHOCHTENIbHAs AaTOMHAas W
MOJIEKYJISIpHAsE Macca, KOJIMYECTBO BEIIECTBA, MOJb, MOJISIpPHAs Macca, MaccoBas
JIOJIsT XMMHUYECKOTO AJIEMEHTa B COCAMHEHUHU, MOJISIPHBIN 00bEM, OKCHUI, KUCIIOTA,
OCHOBAHHUE, COJb, JJIEKTPOOTPULIATEILHOCTh, CTENECHb OKUCIICHUS, XHMHUYECKas
peakis, KiaccuuKamus peakiuil: peakiiuu COSAUHEHUsI, PEaKIUU Pa3JI0KEHHUs,
peakiuu 3aMelIeHus, peakiuu OOMEHa, DK30- M JHJAOTEPMHUYECKUE PEaKIINH,
TEIUI0BOM A(PGEeKT peakmuu, Sapo aToma, DJICKTPOHHBIM CJIOW aToma, aTOMHas
opOuTanb, paguyc aroMa, XUMHUYECKas CBsA3b, IMOJSpHAsS M HENoJsIpHas
KOBAJICHTHAsl CBsI3b, MOHHAS CBSI3b, MOH, KATUOH, aHUOH, PAaCTBOP, MACCOBAasl J0JIA
BeleCTBA (IPOLIEHTHAs KOHLIEHTPALUsI) B PaCTBOPE;

WUTIOCTPUPOBATh  B3aUMOCBSI3b  OCHOBHBIX ~ XMUMHUYECKUX TOHSATUU U
MPUMEHSITh 3TU NOHSATHUS MPU OMKUCAHUY BELIECTB U UX MPEBPAILICHUI;

UCIIOJIb30BaTh XMMUYECKYI0 CUMBOJIMKY JJIs1 COCTaBJIeHUs (JOPMYJT BELIECTB U
YPaBHEHUN XUMHUYECKUX PEAKIIUN;



ONpENENATh BaJECHTHOCTh AaTOMOB SJEMEHTOB B OMHAPHBIX COCIUHECHUSX,
CTETICHb OKHCJICHUS DJEMEHTOB B OWHAPHBIX COCIUHEHUSAX, MPUHAIICKHOCTD
BEIIECTB K OINpPeAeNEHHOMY KJIacCy COSIUHEHMH Mo GopMyiiaM, BHI XUMHUYECKON
CBSI3M (KOBAJICHTHAs] U MIOHHAS) B HEOPTaHUYECKUX COCIUHECHUSIX;

packpeiBath cMmbici  [lepuommueckoro 3akona J[. WM. Menneneesa:
JEMOHCTPUPOBATh  MOHUMAaHUE  TNEPUOAMYECKOM  3aBUCHUMOCTH  CBOMCTB
XUMHUUYECKUX DJIEMEHTOB OT MX ToJsioxkeHusi B [lepuoauueckoil cucreme, 3aKOHOB
COXpPaHEHHUSI MacChl BEIIECTB, MOCTOSIHCTBA COCTaBa, ATOMHO--MOJIEKYJISIPHOIO
Y4EHUs, 3aKOHAa ABOTAIpO;

OIMKCHIBATh U XapaKTEePU30BaTh TAOINUHYIO0 popmy [lepronnuecko cucTeMbl
XUMHUYECKUX BJIEMEHTOB: pa3jinyaTh MOHATHUS «TJIaBHAs NMOArpyImna (A-rpymnmna)» u
«mobouHaa noarpynmna (b-rpymnma)», Mansie U OOJBIIME MEPUOABI, COOTHOCHTH
o0o3HaueHusi, KoTopble wumeroTcs B Tabmune «llepuogmyueckass cucrema
xuMuueckux snemMeHtoB JI. M. MeHaeneeBa» ¢ 4YMCIOBBIMU XapaKTEPUCTUKAMU
CTPOEHHUsI aTOMOB XMMHYECKHX 3JIEMEHTOB (COCTaB W 3apsj sijapa, oOLIee Yucio
AJIEKTPOHOB U PACTIPEEICHUE X N0 JIEKTPOHHBIM CIIOSIM);

KJIaCCU(UIIMPOBATh XUMHUYECKHE JJIEMEHTHI, HEOPTraHUYECKUE BEIIECTBA,
XUMHUUYECKUE peakiuu (110 YUCITY U COCTaBY YYACTBYIOIIUX B PEAKIIUH BELIECTB, MO
TerioBoMy b dexTy);

XapakTepu3oBaTh (OMUCHIBATh) OOIIHME XUMHUYECKHE CBOMCTBA BEIIECTB
pPa3IMUHBIX KJIACCOB, TMOJTBEPKJasi OMHCAaHWE TMPUMEPAMHU MOJEKYJISPHBIX
YPABHEHUM COOTBETCTBYIOIINX XUMUYECKUX PEAKLINN;

MIPOTHO3UPOBATh CBOMCTBA BEHIECTB B 3aBUCHUMOCTH OT MX Ka4€CTBEHHOTO
COCTaBa, BO3MOKHOCTH NPOTEKAHUS XWMHYECKUX MPEBPALICHUNA B Pa3IUYHBIX
YCIIOBHSIX;

BBIYUCIISITH OTHOCUTEJIBHYIO MOJIEKYJIIPHYIO M MOJISIPHYIO MaccChl BEIIECTB,
MacCOBYIO JOJI0 XMMHUYECKOTO 3JIEMEHTa Mo (QopMyJie COCAMHEHHUS, MAaCCOBYIO
JIOJIF0 BEILECTBA B PACTBOpPE, MPOBOAUTH PACUYETHI MO YPABHEHUIO XUMHUYECKOU
peaKkIuu;

MPUMEHSITH OCHOBHBIE OINEPAIMU MBICIUTEIHHON NESITEIHPHOCTH — aHAIU3 U
CHUHTE3, CpPaBHEHHUE, 0000IIIeHNE, CUCTeMAaTU3alIuI0, KiIacCU(UKaIIUIO, BBISIBJICHUE
MPUYMHHO--CIICICTBEHHBIX CBA3€M — IS M3Y4YEHUS CBOWCTB BEIIECTB U
XUMUYECKUX PEAKINi, ECTECTBEHHO-HAYYHbIE METOJbI TTO3HAHUS — HAOIOACHHUE,
U3MEpEeHUe, MOICIIMPOBAHUE, SKCIIEPUMEHT (PeaibHbI U MBICIICHHBIN);

CJIEIOBATh MpPAaBWJIAM MOJIb30BAHUSA XMMHUUYECKOW MOCYA0H M J1aO0paTOPHBIM
00OpyIOBaHUEM, a TaK)Ke MpaBuiIaM oOpallleHusl C BEIIECTBAMH B COOTBETCTBHH C
WHCTPYKIIUSIMA TI0 BBITIOTHEHUIO JTAOOPATOPHBIX XWMHYECKUX OIBITOB TIO
MOJIYYCHUIO W COOMpAHUIO Ta3000pa3HBIX BEMIECTB (BOMOPOJA M KHCIOPOIA),
MIPUTOTOBJICHUIO PACTBOPOB C OIPEIEIEHHON MACCOBOM JMOJIEM PAaCTBOPEHHOTO



BCIICCTBA, IUIAHUPOBATh M IPOBOJHUTH XUMHYCCKHUE OKCIICPUMEHTHI 10
pacro3HaBaHHUIO PACTBOPOB MICNOYEH W KHCIOT C TIOMOIIBI0 HHIUKATOPOB
(;makmyc, herondTaaenH, METHIIOPAHXK U APYTHE).

9 kiacc

[IpenmeTHBIe pe3yibTaThl Ha 0a30BOM YpPOBHE JOJDKHBI — OTpa)kaTh
c(hOPMHPOBAHHOCTH Y 00YUAIONMIUXCS YMECHHIA:

PacKpbIBaTh CMBICH OCHOBHBIX XMMUYECKUX MOHATHI: XUMUYECKHUI 2JIEMEHT,
aToM, MOJIEKYJa, MOH, KaTUOH, aHWOH, MPOCTOE BEIIECTBO, CIOKHOE BELIECTBO,
BAJICHTHOCTb, 3JICKTPOOTPULIATEIBHOCTh, CTEIEHb OKHUCIICHHS, XUMHUYECKas
peakiysi, XMMUYECKasl CBSI3b, TEIJIOBOU 3PPEKT peakinu, MOIb, MOJSIPHBIA 00BEM,
pacTBOp, DJIEKTPOJIUTHI, HEIJIEKTPOJUTHI, JJIEKTPOIUTHYECKAs IUCCOIUALMS,
peakiy KOHHOTO 0OMeHa, KaTalu3aTop, XUMUYECKOE paBHOBECHE, OOpaTUMbIC U
HeoOpaTUMBbIe peakuuu, OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIE peakiuu,
OKHUCJIUTENIb, BOCCTAHOBUTEIb, OKHCICHHE W BOCCTAHOBJIEHHUE, aJJIOTPONHUS,
aM(pOTEepHOCTh, XHWMHYECKasi CBS3b (KOBAJEHTHAasl, HWOHHAs, METaJUInYecKas),
KpUCTAJUTMYECKasi pemérka, KOppo3us METaUIoB, CIUJIaBbl, CKOPOCTh XUMHYECKON
peakiuu, npeaeabHo gonycruMmas konuentpanus [1IK Bemectsa;

WUTIOCTPUPOBATh  B3aUMOCBSI3b  OCHOBHBIX ~XMUMHUYECKMX TOHSATUA U
MPUMEHSITH ITU TTOHSTUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;

UCIIOJI30BaTh XUMUUYECKYIO0 CUMBOJIMKY JJIsl COCTaBJIeHUs ()OpMYJI BEIIECTB U
YPABHEHUM XUMUUYECKUX PEAKLINM;

ONPENIENATh BAJICHTHOCTh U CTENEHb OKUCICHHUSI XUMUYECKUX JJIEMEHTOB B
COEIMHEHUAX PA3JIMYHOIO COCTAaBa, MPUHAJJIEKHOCTh BEIIECTB K ONPEICIEHHOMY
KJIacCy coeAuHeHud mo ¢dopMmynaMm, BHUA XUMHUYECKOW CBs3u (KOBaJICHTHas,
WOHHAs, METAJIMYECKas)) B HEOPraHWYECKHX COCAMHEHUSAX, 3apsj HOHa MO
XUMUYECKON (hopmysie, XapakTep Cpelbl B BOJHBIX PACTBOPAX HEOPTaHUYECKHUX
COEIMHEHUM, TUIT KPUCTAINIMYECKOM PEeIIETKN KOHKPETHOTO BEIIECTBA;

packpsiBath cMmbICH llepuommueckoro 3akona J[. M. MengeneeBa u
JIEMOHCTPUPOBATh €ro MOHMMAaHWE: OMUCHIBATHL M XapaKTepHU30BaTh TaOJIMUYHYIO
dbopmy Ileproguueckoil CUCTEMbl XMMHUYECKUX DJIEMEHTOB: pa3jiMyaTh IMOHITHS
«riaBHas noArpynma (A-rpymnma)» u «mnobounas noarpynna (b-rpynmna)y», massie u
OonbIIiE  TEPUOJIbI, COOTHOCHUTH OO0OO3HAYEHHs, KOTOpPbIE HWMEIOTCS B
MepUOANYECKON TabJIUIle, C YHUCIOBBIMH XapaKTEPUCTUKAMHU CTPOEHHUS aTOMOB
XUMHUYECKUX D3JEMEHTOB (COCTaB W 3apsj sjapa, oOIlee YUCIO AJIEKTPOHOB U
pacnpeneneHrue uX Mo JIEKTPOHHBIM CII0sIM), OOBSICHATH OOIIHE 3aKOHOMEPHOCTH
B U3MEHEHUU CBOMCTB 3JIEMEHTOB U MX COCJAMHEHUN B Mpeiesiax MaJblX MePUO0B
Y TJIABHBIX MOJTPYII C YYETOM CTPOCHUS UX aTOMOB;



KIacCU(PUIMPOBATh XUMHUYECKHAE JJIEMEHTBI, HEOPTaHWYECKHUE BEIECTBA,
XUMUYECKHE peakinu (110 YUCIIY U COCTaBY YUaCTBYIOIIUX B PEAKIIMU BEIIECTB, 11O
TermIoBoMy J(hQexTy, MO HUBMEHEHUIO CTEMECHEW OKHUCICHHUS XWMHYECKHUX
AJIEMEHTOB);

XapaKTepu3oBaTh (OMUCHIBATh) OOLIME M CHEHU(PUUYECKUE XUMHUYECKUE
CBOMCTBA TPOCTBIX M CIIOKHBIX BEIIECTB, MOATBEPXKIAsi OMHCAHUE TPUMEPAMH
MOJICKYJIIPHBIX 1 HOHHBIX YPABHCHUI COOTBETCTBYIONTUX XUMUYECKUX PEAKITUN;

COCTaBJISITh YPABHEHUSI DJIEKTPOJUTUYECKON TUCCOIMAIMN KUCTIOT, 1IeIo4Yei
U COJIe, TOJIHBbIE U COKpAIllEHHbIE YpaBHEHUS pEaKIUuid HOHHOTO OOMEHa,
YpaBHEHUSI PEAKIMM, MOJITBEPKAAIONINX CYHIIECTBOBAHUE TE€HETUYECKOM CBS3U
MEXy BEIIeCTBAMH Pa3IMUHBIX KJIACCOB;

pacKpbhIBaTh  CYIIHOCTh  OKHCIHTEIbHO-BOCCTAHOBHUTEIBHBIX  PEAKIIHHA
MOCPEJICTBOM COCTABJICHHS DJIEKTPOHHOTO OallaHCa ATUX PEaKIIHiA;

MPOTHO3UPOBATh CBOMCTBAa BEHIECTB B 3aBUCUMOCTH OT HUX CTPOCHUS,
BO3MOYKHOCTH MPOTEKAHUS XUMUYECKHUX TIPEBPAIICHANA B PA3INYHBIX YCIIOBUSX;

BBEIYHCIIATh OTHOCUTENHHYIO MOJICKYJIIPHYIO W MOJISIPHYIO MacChl BEIECTB,
MacCCOBYIO JIOJI0O XMMHUYECKOTO 3JIeMEHTa Mo (opMmylie COEIUHEHHs, MacCCOBYIO
JIOJIF0 BEIIIECTBA B PAcCTBOpPE, MPOBOJIUTH PACUETHI MO YPABHEHUIO XWMHUYECKOU
peakuuu;

COOJTI0IaTh TIpaBUJIa TOJIB30BAHUS XUMHUYECKOW IMOCYIOH M Ja0OpaTOPHBIM
o0opy0BaHUEM, a TAaK)Ke MpaBUiIa OOpaIICHHs C BEIIECTBAMH B COOTBETCTBHUH C
WHCTPYKIIUSIMA 110 BBITMIOJTHEHUIO JIA0OPATOPHBIX XHUMHUYECKHUX OIBITOB IO
MOJIYYSHHIO U COOMPaHUIO ra3000pa3HbIX BEMIECTB (AMMHAKa U YTIECKUCIIOTO Ta3a);

MPOBOJIUTH PEAKINH, MOATBEPKIAIONINE KAYECTBEHHBIM COCTaB Pa3IMYHBIX
BEIIIECTB: PACIIO3HABATH OIMBITHBIM MYTEM XJIOPUI-, OpOMUA-, HOAUI-, KapOOHAT-,
docdar-, cwimkar-, cyiabdar-, THIAPOKCUA-HOHBI, KaTHOHBI aMMOHHS W HOHBI
W3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTaHUYECKUX
BEIIECTB;

MPUMEHSATH OCHOBHBIC OTICPAIIMA MBICITMTEIIBHON JCSITCIBHOCTH — aHAIU3 H
CHUHTE3, CpaBHEHHE, O0O0O0O0IIEeHHWEe, CHUCTEMATU3allMI0, BBISBICHUE MPUUYUHHO-
CJICIICTBCHHBIX CBSI3€H — JIUIT M3yYCHHsI CBOMCTB BEIIECTB U XMMHUYECKUX PEAKITUH,
€CTECTBEHHO-HAYYHBIE  METOABl TO3HAHWUA — HAOJIOJEHWEe, W3MEpEHUE,
MOJIETUPOBAHUE, IKCTIEPUMEHT (pEaJIbHBIM 1 MBICIICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
KosunvecTBO 4acoB
Ne HaumenoBaHue pa3jiesioB U duekTpoHHbIE (LM POBbHIE)
KoHnTpoJubHbIe IIpakTHYeckue
n/n TeM NPOrpaMmabl Bcero o0pa3oBaTe/ibHbIE PeCYpPChI
padoThI padoThI
Paznen 1. [lepBoHayaibHble XUMHUYECKHE MOHATHSA
Xumus — BakHas 00J1acTh bubmuoreka [IOK
11 €CTECTBO3HAHMS U 5 0 5 https://m.edso0.ru/7f41837c
' IIPaKTUYECKON NeATEIbHOCTH Poccniickas a5ekTpoHHAs
YyeJioBeKa mkosna https://resh.edu.ru/
bubnuoreka [{OK
19 BemectBa n xuMuueckue 15 1 0 https://m.edsoo.ru/7f41837c
' peaxuuu Poccuiickast 3JIeKTpOHHAsT
mikoJa https://resh.edu.ru/
Hroro no paszneny 20
Pasjen 2. BaxkHeiilune npeacraBuTe/ M HEOPraHMYECKUX BellleCTB
bubmmoteka IIOK
51 Bosnyx. Kucnopon. Ilonsarue 5 0 1 https://m.edsoo.ru/7f41837c
' 00 okcumax Poccuiickas anekTpoHHas
mikoJa https://resh.edu.ru/
bubmmoteka IIOK
99 Bonopoa.llonstue o kucnorax 8 0 1 https://m.edsoo.ru/7f41837c
' U COJIAIX Poccniickas anexkTpoHHast
mKoJia https://resh.edu.ru/
bu6nunorexa LIOK
Bopna. PactBopsr. [Tonstue 06
2.3 A P 5 1 1 https://m.edsoo.ru/7f41837c

OCHOBAHHUAX

Poccuiickas snekTpoHHas



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

mkoJia https://resh.edu.ru/

24 OCHOBHBIE KJIACCHI 1 1

HEOPraHUYECKUX COCIMHEHUI

bu6nmmorexa [IOK
https://m.edso0.ru/7f41837c
Poccuiickas snexkTpoHHas
mkoJa https://resh.edu.ru/

Hroro mo pazneny 30

Paznen 3. Ilepuoagnueckuii 3axon u [lepuogudeckas cucrema xumuueckux 3jaemMenToB /. U. MenaeneeBa. CTpoeHue aToMoB.

Xumuyeckasi cBsi3b. OKHCINTEIBLHO-BOCCTAHOBHTEIbHBIE pPeakun

[lepnoauueckuii 3aKoH u Bbu6moreka [JOK
31 [lepuoauueckas cucrema 7 1 https://m.edsoo.ru/7f41837c
' XUMHYECKHX daeMeHToB Jl. W. Poccuiickas aeKTpoHHAS
Mengene-eBa. CTpoeHue aTroma mkoJa https://resh.edu.ru/
Xumuueckas CBSI3b bubmorexa HOK
' https://m.edso00.ru/7f41837c
3.2 OKHUCIUTENIHLHO- 8 1 .
Poccniickas anexkTpoHHast
BOCCTAHOBUTEIILHBIC PEAKH mkoJa https://resh.edu.ru/
bubnmorexa LIOK
https://m.edsoo.ru/7f41837c
Hroro no pazgeny 15 9
Poccniickas anexkTpoHHast
mkona https://resh.edu.ru/
bubmmoteka IIOK
https://m.edsoo.ru/7f41837c
PeszepBHOE Bpems 3 0 .
Poccwuiickas anekTpoHHas
mkoJa https://resh.edu.ru/
OBIIEE KOJIMYECTBO YACOB I10 68 5

[NPOT'PAMME



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

9 KUIIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
HaumenoBanue pa3aesoB U TeM (uudpoBble)
Ne /i P Konrpoabnbsie IIpakTuueckue p
NMPorpamMmbl Bcero oOpa3oBaTejibHbIE
padoThI padoThI
pecypchl
Pa3znea 1. BemecTBo 1 XUMHYECKHE PeaKIul
bubnunoreka LIOK
3 (U SU—— https://m.edsoo.ru/7f41a636
1.1 P oy 5 1 0 Poccuiickas
OCHOBHBIX Pa3JIesioB Kypca 8§ Kjacca
3JICKTPOHHAS IIKOJIA
https://resh.edu.ru/
bubnunoreka LIOK
OCHOBHBIE 3aKOHOMEPHOCTA XUMHUUYECKUX https://m.edsoo.ru/7f41a636
1.2 . P 4 0 0 Poccuiickas
peakiui
AJIEKTPOHHAS IIKOJIA
https://resh.edu.ru/
bubmmoreka IIOK
https://m.edsoo.ru/7f41a636
DIIEKTPONUTHYECKAST JUCCOLIHAITHS. -
1.3 8 1 1 Poccuiickasa
XUMHUYECKUE PEAKIIUU B PACTBOpAxX
AJIEKTPOHHAS IIKOJIA
https://resh.edu.ru/
Hroro no pazneny 17
Pa3znea 2. HeMeTaJJIBI M HX COeTMHEHHUS
but6mmorexa [IOK
061185 XADAKTEDHCTIKL XIMIECKIX https://m.edsoo.ru/7f41a636
2.1 B P p 4 0 1 Poccuiickasa

anemeHToB VIIA-rpynmnsl. ["anorenst

3JIEKTPOHHAS IIKOJa
https://resh.edu.ru/



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

OO01mas XxapakTeprucTUKa XUMUIECKIX

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

2.2 aneMeHToB VIA-rpynnsl. Cepa u eé 6 Poccuiickas
COCTMHCHUS DJIEKTPOHHAS IITKOJIA
https://resh.edu.ru/
bubnunoreka LIOK
OO01mast XapakTeprucTUKa XUMUIECKIX https://m.edso00.ru/7f41a636
2.3 anemeHToB VA-rpynmsl. A30T, pochop u ux 7 Poccuiickas
COCTMHCHUS AJIEKTPOHHAS IIIKOJIa
https://resh.edu.ru/
bubnunoreka LIOK
OO0m1as XxapakTeprucTUKa XUMHYECKUX https://m.edsoo.ru/7f41a636
2.4 aneMeHToB |VA-rpynnsl. Yriepon u 8 Poccuiickas
KPEMHUH B UX COCAMHCHHUS AJIEKTPOHHAS IIIKOJIa
https://resh.edu.ru/
Hroro mo pazneny 25
Paznen 3. Metaibl M UX COeIMHEHMSI
bubmmoteka IIOK
https://m.edso0.ru/7f41a636
3.1 OO01mre cBOMCTBAa METAJIOB 4 Poccuiickas
AJIEKTPOHHAS IIIKOJIa
https://resh.edu.ru/
bubmmoteka IIOK
https://m.edso0.ru/7f41a636
3.2 Baxneiimme MeTamibsl M UX COSTUHEHUS 16 Poccuiickas
AJIEKTPOHHAS IIIKOJIa
https://resh.edu.ru/
Hroro o pazneny 20



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

Pasnen 4. Xumus u oxkpy:xamomas cpeaa

bu6nmoreka [IOK
https://m.edsoo.ru/7f41a636

4.1 BemectBa 1 Matepuaibl B )KU3HU Y€JIOBEKA 3 Poccuiickas
9JICKTPOHHAS IIIKOJIa
https://resh.edu.ru/

Hroro no pazneny 3
bubnunoreka LIOK
https://m.edsoo.ru/7f41a636
Pe3epBHOE Bpems 3 Poccuiickas
AIEKTPOHHAS IIIKOJIa
https://resh.edu.ru/
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

		2023-09-11T19:46:41+0300
	Захарова Ирина Владимировна




