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IlepBoHaYa/IbHbIE XUMHUYECKHE TOHATHS

[Ipenmer xumuu. Posib XMMHUM B )KU3HU 4YeOBEKa. XUMHS B CUCTEME HayK.
Tena wm BemectBa. du3nueckue CBOWCTBA BEHIECTB. ATrpEraTHOE COCTOSTHUE
BemecTB. [loHAaTHE 0 MeTOMax MO3HAHUS B XUMHUH. UKCThIE BEIIECTBA U CMECH.
CniocoOnI pa3aeneHust cMecei.

ATOMBI ¥ MOJIEKYJBl. XHUMHYECKHE BJeMEHTbl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocThie U ClOXKHBIE BelllecTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumudeckas ¢Gopmyna. BaneHTHOCTP aTOMOB XUMHUYECKHX DJIEMEHTOB.
3akOH TMOCTOSIHCTBA CcocTaBa BenlecTB. (OTHOCHUTENbHAsT aTOMHas Macca.
OTHOcHUTeNbHAsT MOJIEKYJIsIpHasi Macca. MaccoBasi 10JI1 XUMHUYECKOTO 3JIEMEHTa B
COCIMHEHUMU.

KommuecTBo BemectBa. Moisib. MonsipHas macca. B3auMocBsi3p KOJIMYECTBA,
Macchbl W 4YHMCJla CTPYKTYPHBIX €IMHHI[ BemlecTBa. Pacu€tel mo Qopmynam
XUMHUUYECKUX COCTUHEHUH.

Du3nyecKue U XMMUYECKUE SBJICHUS. XUMHUUECKas peakius U €€ MpU3HaKH.
3aKOH COXpaHEHHs MacChl BEUIECTB. XUMHUYECKHe ypaBHeHUA. Kiaccudukarus
XUMHUYECKUX peaKIUil (COeqMHEHMS, pa3JIOKEHUS, 3aMeIleHUsI, OOMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCYJI0H, mpaBuiaMu paboThl B JaOOpaTOpUU U
npuéMaMu oOpalieHus ¢ J1abopaTOPHBIM 00OPYJOBaHHEM, U3yUEHHE U ONHCAHUE



¢uznyecKkux CBOMCTB 0Opa3lOB HEOPraHMYECKUX BEIIECTB, HaOIIOJCHHUE
¢usnyeckux (TIaBI€HHWE BOCKA, TasHUE JbJla, pAacTUpaHUME caxapa B CTYIIKE,
KUIICHUE W KOHACHCALMS BOJAbI) U XMMHUYECKUX (FOPEHHE CBEYHU, NMPOKAIMBAHUE
MEJTHOM MPOBOJIOKHU, B3aUMOJICHCTBUE MeJa C KUCIOTOMN) SBJICHU, HAOII0IeHUE U
OMKMCAHWE MPU3HAKOB MPOTEKAHUS XMMHUYECKHX peakluil (pasziiokeHue caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIOTHI C XJOPHUIOM Oapwisi, pa3iokKeHHe THIPOKCHIA
meau (I1) mpu HarpeBaHWM, B3aMMOJCHCTBHE kelie3a ¢ pacTBopoM coyi meau (11),
U3y4YeHUE CIOCOOOB pPa3JCICHHs] CMECEH: C MOMOIIbI0 MarHuTa, (puibTpPOBaHUE,
BbINIApUBaHUE, AUCTWLISAIUA, XpoMaTorpadusi, MpoBEACHUE OUYUCTKHU MMOBAPEHHOMN
CONMM, HaONIOAGHHE W  ONHMCAHWE  PE3yJbTaTOB  IPOBEACHUS  OIBITA,
WJUTFOCTPUPYIOLIETO0 3aKOH COXPAaHEHUS MACChl, CO3JAaHUE MOJEIEH MOJIEKYJI
(ILIapoCTEePKHEBBIX ).

BaxxHeline npeacTaBuTe M HEOPraHUYECKUX BELIECTB

Bo3nyx — cmech razos. Cocras Bo3ayxa. Kucnopox — 3ymeMeHT u mpocroe
BemecTBo. HaxokneHuwe kucimopoaa B OpHUpoAe, (U3MUECKUE M XUMHUYECKUE
cBoiictBa (peakiuu ropeHus). Oxcunabl. [lpumenenune kucnopoaa. CrocoObl
NOJIYYeHHUs] KUCIopoAa B JabdOpaTopud W MNPOMBINUIEHHOCTU. Kpyrosopor
Kucaoposa B mpupoje. O30H — aJyIoTpoIHas MOAU(pUKALNS KUCIOPO/a.

TernoBod »hdEKT XUMHUUECKOW pEakluy, TEPMOXUMHUYECKHUE ypaBHEHUS,
DK30- M DHAOTEPMHUYECKHE pEaKUuu. TOIUIMBO: yrojb M METaH. 3arpsA3HEHUE
BO3]lyXa, YCUJICHHE MAPHUKOBOIO 3(peKkTa, pa3pylieHre 030HOBOTO CIIOSI.

Bomopon — asnemeHT M mpocroe BemectBo. Haxoxkaenuwe Bomopona B
npupone, (uU3MUecKUe M XHUMHUYECKUE CBOICTBA, NPUMEHEHHUE, CIOCOObI
noay4deHus. Kuciorsr u comnu.

Monsipabiii 00bEM ra3oB. Pacy€Tsl M0 XUMUYECKUM YPaBHCHUSIM.

duznueckue CBOMCTBA BOJbl. Boma Kak pactBoputelib. PacTBOpHI.
HacellieHHbIE M HEHACBILIEHHBIE PAcTBOPBl. PacTBOpUMOCTH BELIECTB B BOJE.
MaccoBasi 10Ji BelllecTBa B pacTBOpE. XUMHUUYECKUE CBOMCTBA BOAbL. OCHOBaHUSI.
Ponp pacTBOpOB B IIpUpoOZIE€ U B KU3HU 4deloBeKa. KpyroBopor Boabl B IpUpPOIE.
3arps3HeHHe NpUPOAHBIX BoA. OXpaHa M OUMCTKA MPUPOIHBIX BO/I.

Knaccudukanus neopranuueckux coenuHeHuid. Oxcupabl. Knaccudukanms
OKCHUJIOB:  coyieoOpa3syromue  (OCHOBHBIC, KHCJIOTHBIE, aMdoTepHbIe) W
HeconeoOpasyromue. Homenknatypa okcunoB. dusnueckue U XUMHYECKUE
cBOMCTBA OKCHUOB. [lorydeHrne OKCuoB.

OcHoBanus. Knaccudukanuss ocHOBaHMM: WIENOYM W HEPACTBOPHUMBIE
ocHoBaHusA. HomeHknarypa ocHoBaHumid. PU3NYECKHE UM XHMHUYECKHE CBOWCTBA
ocHoBaHuU. [lonydyeHne OCHOBaHUM.



Kucnoter. Knaccupukanus kucnor. Homenknatypa kucioT. Ousndeckue u
XAMHUYECKUE CBOWCTBA KHUCIOT. Psan axktuBHoctm meramnoB H. H. bekerosa.
[lomy4yeHne KUCIIOT.

Conu. HomeHnknarypa coseil. OU3NYECKHE U XUMHYECKHUE CBOWCTBA COJIEH.
[Tonyuenue conen.

['eneTnyeckas CBsI3b MEXKAY KJIaCCaMU HEOPTAHUYECKUX COCTUHEHUM.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE ONPENEIICHUE COAEpKaHUs KUCIOpOoAa B BO3AyXe, MOIYUYEHHE,
coOupaHue, pacrno3HaBaHWE U M3YUYEHHE CBOMCTB KHCIOpOJa, HAOIIOICHHE
B3aMMOJICUCTBUS BEIIECTB C KUCIOPOJOM M YCJIOBUS BO3HHKHOBEHUS U
MpeKpallleHusi TopeHust (Mokapa), O3HAKOMJICHHME C O0Opa3laMu OKCHUIO0B U
OMHMCAHWE WX CBOWCTB, MOJY4YEHUE, COOMpaHHE, PACHO3HABAHHE W HM3YyYCHHE
CBOKMCTB Bojiopoja (ropeHue), B3ammojeiictBue Bojopona ¢ okcumom meau (1)
(BO3MOYKHO HCIOJIb30BaHUE BHUIEOMATEPUANIOB), HaOIIOEHNE O0PA3IOB BELIECTB
KOJIMYECTBOM 1 MOJIb, HCCIEAOBAaHUE OCOOEHHOCTEW PACTBOPEHUS BEIIECTB C
pPa3INYHOM PACTBOPUMOCTBIO, IIPUTOTOBIICHUE pACTBOPOB C  ONPENEIEHHOU
MAaCCOBOM JI0JIEW PACTBOPEHHOTO BEIIECTBA, B3aUMOJCHCTBUE BOABI C METAJIAMHU
(HatpueM ©  KanbplieM) (BO3MOXKHO  HCIIOJIb30BAaHUE  BHJIEOMATEPHAIIOB),
UCCIIEJOBaHHE 00pa3lloB HEOPraHMYECKUX BEIIECTB pPa3iIMYHBIX KJIACCOB,
HaOJII0ICHNE U3MEHEHHUs OKPACKU MHIMKATOPOB B PACTBOPAX KUCIOT M ILIEIOYEH,
u3ydyeHue B3aumozeiictBus okcuga menu (IlI) ¢ pacTBopoM cepHON KHUCIIOTHI,
KHCJIOT C MeETajulaMHu, peaklUWil HeUTpalu3aluy, MOJTYYEHHE HEepPaCTBOPUMBIX
OCHOBAHMI, BBITECHEHHE OJIHOIO MeTajula APYTMM M3 pacTBOpa COJIA, PELICHUE
AKCIEPUMEHTAJIbHBIX 33/lad MO0 TeMme «BakHelllne KiIacchl HEOPraHUYEeCKUX
COCIVHEHUI.

Ilepuoanuecknii 3axkon u Ilepuoamyeckass cucreMa XHUMHYECKHX
iemeHTOoB JI. W. MenpgeneeBa. CtpoeHue aroMoB. XUMHYECKASl CBA3b.
OxucaNTeILHO-BOCCTAHOBUTEILHbIE PEAKIIMHU

[lepBbie TOMBITKK KiIacCU(PUKAIMK XUMUUYECKUX dJeMeHTOB. l[loHsiTHE O
rpynnax CXOJHBIX JJIEMEHTOB (IEJIOYHbIE M HIEJIOYHO3EMEIbHbIE METaJIbI,
raJIoreHbl, HHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpPbIe 00pa3yoT aMm(pOTEPHBIE OKCHIbI
Y TUAPOKCHUJIBI.

[Tepunoanueckuii 3akoH. [lepuoguyueckast cucteMa XMMHYECKUX 3JIEMEHTOB /1.
N. MengeneeBa.  KopoTkomepuonHas u  JIMHHONEpUOAHAs  (OPMBI
[Tepuoanueckont cucrembl xumuueckux aneMeHToB [. 1. Menneneea. [lepuobl
u rpynnbl. OU3NYECKUH CMBICH MOPSAAKOBOTO HOMEPA, HOMEPOB NEPUONA U
TPYIIbI JIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX siaep. M30oTonbl. DiekTpoHbl. CTpoeHue
ANEKTPOHHBIX ~ 000J04eK aToMOB NepBbIX 20 XUMUYECKUX  DJIEMEHTOB



[lepnonmueckoun cucrembl [[. M. MenneneeBa. XapakTepuCTHKa XMUMHUYECKOTO

3JIEMEHTA IO ero noyoxeHuro B [lepuoanueckoit cucreme 1. . Menaeneena.
3aKOHOMEPHOCTH HW3MEHEHHUS paJuyca aTOMOB XHUMHUYECKHX 3JEMEHTOB,

METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB 110 TPYIIIAM U IIEPUOJAM.

3nauenue [lepnoanueckoro 3akoHa u [lepuoanueckor CHCTEMBI XUMUYECKUX
DJIEMEHTOB Ul pa3BuUTUA Hayku W npaktuku. [[. V. MenneneeB — yd€Hbli H
rpak1aHUH.

Xumnyeckasi cBs3b. KoBanmeHTHass (HOJSpHAsT W HEMOJIApHAs) CBSA3b.
DNEKTPOOTPULATENBHOCTh XUMUYECKUX IIEMEHTOB. FIOHHAs CBA3b.

Crenenp  okucieHus.  OKUCIMTEIBHO-BOCCTAHOBUTEIBHBIE  PEAKLUU.
[Iponiecchbl OKMCIIEHNs U BOCCTAHOBIIEHUsI. OKHCIUTENIN U BOCCTAHOBUTEIIN.

Xumuueckuii IKCnepumenm:

U3ydyeHHe OoOpa3LOB BEIIECTB METAIUIOB M HEMETAJUIOB, B3aWMOJEWUCTBUE
IMAPOKCUIA LIMHKA C pacTBOPAMM KHCJIOT M IIEJIOYEH, IIPOBEIACHUE OIIBITOB,
WUIKOCTPUPYIOIIMX ~ NPUMEPBI  OKHUCIWUTEIbHO-BOCCTAHOBUTEIBHBIX  PEaKUUU
(ropenue, peakliiy pa3oKeHHsI, COSTUHEHU).

Mesicnpeomemmuoie ceéa3u

Peanuzanmss MeXIpEeAMETHBIX CBS3€M INPU HM3YyYEHWH XMMHMM B § Kiacce
OCYILECTBIISIETCS 4e€pe3 HCIOJb30BaHUE KaK OOIIMX €eCTECTBEHHO-HAYUYHbIX
MOHATUH, TaK U TOHITHUH, SIBISIOIUXCS CUCTEMHBIMU JJIs1 OTAEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OO1ue ecTeCTBEHHO-HAy4YHbIE MOHATUSA: HAY4YHBIH (DaKT, TMIIOTE3a, TEOpUS,
3aKOH, aHallu3, CHUHTE3, Kilaccu(uKaus, MNEepUOJUYHOCTb, HaONIO/IEHNUE,
DKCIEPUMEHT, MOACIUPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBIICHUE.

@usuka: Marepus, aroM, 3JJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHUJ,
M30TOIIbI, PaJUOAKTUBHOCTh, MOJIEKYJIA, DJIEKTPUUYECKHUM 3apsll, BEIIECTBO, TEIO,
00BEM, arperaTHoe COCTOSIHUE BEILECTBA, ra3, (pU3M4ecKre BEIUUMHBI, €IUHULBI
U3MEPEHHUs, KOCMOC, TUIAaHETHI, 3B€3/1b1, CoNHIIE.

buonorus: dorocuntes, apixanue, ouocdepa.

['eorpadus: armocdepa, ruapocdepa, MHHEpaNbl, TOPHbIE MOPOJBI,
MTOJIE3HBIE NCKOMAEMBIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BeimecTBo U XuMH4YecKasi peakuus

ITepuonnueckunt 3akoH. Ilepuoanueckas cucreMa XUMUYECKUX JIEMEHTOB /1.
N. MenneneeBa. CtpoeHue aToMOB. 3aKOHOMEPHOCTH B H3MEHEHHMM CBOMCTB
XUMUYECKUX DJJIEMEHTOB IMEPBbIX TPEX IMEPUOJAOB, Kaldsd, KaJIbLHUI M HX
COCIMHEHNH B COOTBETCTBHUM C IIOJIOKEHUEM 3JIeMEHTOB B llepmoanueckon
CUCTEME U CTPOCHHUEM UX ATOMOB.



CrpoeHue BellecTBa: BHJBI XMMHUYECKOW CBS3M. THIBI KPUCTAUIMYECKUX
PEETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT THUINA KPUCTAJUIMYECKON PEHIETKU U
BHJIa XUMHYECKOU CBS3H.

Knaccudukanus u HOMEHKIATypa HEOPraHMYECKHX BELIECTB. XHUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K PA3JIMYHBIM KJIACCAM HEOPTraHUYECKUX
COEIMHEHNI, TEHETUYECKas CBSI3b HEOPTaHUYECKUX BELIECTB.

Knaccudukanums XuMHUECKUX PEAKIN MO pa3IMyHbIM MPU3HAKaM (IO YUCITY
U COCTaBy YYacTBYIOIIMX B PEAKIUM BEIIECTB, MO TEIJIOBOMY 3(dexTy, Mo
U3MEHEHUIO CTETEHEN OKMCICHHUS XMMHYECKHX 3JIEMEHTOB, 110 0OpaTUMOCTH, IO
YUYaCTHUIO KaTajau3aTopa). DK30- U S3HAOTEPMHUUYECKUE PEAKIMH, TEPMOXUMHUUECKUE
YPaBHEHHS.

[lonsiTue o ckopocTH xumudeckoil peakuuu. llonstre 00 oOpaTUMBIX H
HEOOpAaTUMbIX XUMHUYECKUX peakiusax. [IoHATHE O TOMOr€HHBIX M I'€TEPOTreHHBIX
peakuuax. Ilonsarue o xkaranuse. Ilonsatue o XumMuyeckoM paBHOBecuU. PaKToOphl,
BIIMAIOIIME HA CKOPOCTh XMMHUYECKOW PEaKUUU M TOJIOKEHUE XHUMHUYECKOTO

PaBHOBECHSL.
OKHCIUTENbHO-BOCCTAHOBUTENIBHBIE  PEAKLMM,  AJIEKTPOHHBIM  OanaHc
OKHUCJIUTEIIbHO-BOCCTAHOBUTEIBHOW ~ PEaKIIMH. CocraBieHue  ypaBHEHMI

OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIMd C  HCIIOJIB30BAHUEM  METOJA
AIIEKTPOHHOTO OajaHca.

Teopus dAEKTPOIUTHIECKON TUCCOUMUALMU. DIIEKTPOJIUTHI U HEDJIEKTPOJIUTHI.
KarnoHnbl, aHMOHBI. MeXaHW3M AMCCOLMALMM BEIIECTB C Pa3JIMYHBIMU BUIAMU
xumuueckoi cBsizu. Crenens aucconauuy. CUIbHbIE U Clla0ble JIEKTPOJIUTHI.

Peakiiuun noHHOTO OOMEHa. Y CIOBHS MPOTEKAHUS PEAKIIMH HOHHOTO 0OMEHa,
IOJIHbIE W COKpAIIEHHbIE WOHHBIE YypaBHEHUS peakuuil. CBOWCTBAa KHUCIOT,
OCHOBAaHMM UM cojlell B CBeTe€ MPEACTaBICHUN 00 AIEKTPOIUTHYECKOU
nucconunanuu. KauecTBeHHbIE peakiiuv Ha HOHBL. [IoHsATHE O THAPOIU3E COJICH.

Xumuueckuii IKCnepumeHm:

O3HAKOMJIEHUE C MOJEISIMU KPUCTATMYECKUX PEIIETOK HEOPraHMYEeCKUX
BEILIECTB — METAJIOB W HEMeTasioB (rpadura W anmasa), CIOKHBIX BELIECTB
(xopuaa HaTpus), UCCIEOBAHUE 3aBUCUMOCTU CKOPOCTH XUMHUYECKON peakinu
OT BO3ACHCTBUS pPa3IMUHBIX (PAKTOPOB, HCCIEIOBAHUE BJIEKTPOMPOBOAHOCTH
pacTBOPOB BEILECTB, MpPOLECCAa JUCCOLMALMM KHUCIOT, LIEIOYEHd U  COJIed
(BO3MOXXHO ~ HCMOJB30BAHME BUJEO MaTEpPHaAIOB), IMPOBEJCHHE  OIbBITOB,
WUIIOCTPUPYIOIIMX ~ NPU3HAKW  [POTEKaHHs  peakuuid HOHHOro  oOMeHa
(oOpa3oBanme ocaaka, BBIIEICHUE Tas3a, oOOpa30BaHWE BOJbI), OIBITOB,
WUIIOCTPUPYIOIIUX ~ IPUMEPBl  OKHCIUTEIbHO-BOCCTAHOBHUTENIBHBIX  pEeaKUuid
(ropeHue, peaklMH pa3yIoKEHUs, COEUHEHUS), PACIIOZHABAHUE HEOPTraHUYECKUX



BEIIECTB C IOMOLIbIO KAYECTBEHHBIX pEAKIM HAa HWOHBL, PEIICHUE
HKCIIEPUMEHTAJIbHBIX 33]1a4.

Hemertanibl 4 MX cOeANHEHUSA

OOmast xapakTtepucTtuka TrajoreHoB. (OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne u (puanyeckue CBOWCTBA MPOCTHIX
BEIIECTB — TajoreHoB. XWMHYECKHE CBOWCTBA HAa MNOpUMEpPe  XJopa
(B3aMMOJEHCTBHE C METaUIaM{, HEMETaUIaMH, IIEeJI0YaMH). XJIOPOBOJOPO/I.
ConsiHast KUCIIOTa, XMMUYECKHWE CBOMCTBA, IOJIydeHHE, NMpuMeHeHue. JleiicTBue
XJIOpa U XJOPOBOJIOPOJAa Ha OpPraHu3M 4elioBeka. BaxHeimive XJOpuIbl U UX
HAXOXKJEHUE B IPUPOJE.

Oo6mas xapakrepuctuka 3neMeHToB VIA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEepHbIE CTeleHU okucieHus. CtpoeHue u (U3MUYECKUE CBOMCTBA
IPOCTBIX BELIECTB — KMCIOPOAa U CEpbl. AJIIOTPONHbBIE MOAUDPUKAIIMN KUCTIOPOia
U cepbl. XuMuueckue cBoiictBa cepbl. CepoBOAOPOJ, CTpOEHHUE, (PU3NYECKUE U
XUMUYECKHe cBOMCTBA. OKCHIBI CEpbl KaK MPEICTABUTENN KUCIOTHBIX OKCHJIOB.
CepHas kuciora, (uU3MUEeCKUEe W XUMHYECKHME CBOMCTBa (00IIME Kak
NPEACTaBUTENS Kjacca KHUCIOT W cheuupuyeckue). XHUMHUYECKHE pPEaKIuH,
JeKale B OCHOBE IMPOMBIIUIEHHOTO CHOco0a MOMY4YeHHUsS] CEpHOM KHCIIOTHI.
[Ipumenenue cepHoii KucnoThl. Coau CepHON KUCTOThI, KAYECTBEHHAsI pEAKIMs Ha
cyabdar-uoH. HaxoxneHue cepbl U €€ COENMHEHHMH B MPHUpPOAE. XUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEH Cpeibl COCIMHEHUSIMH Ccepbl (KHCIOTHBIE IOXKIH,
3arpsiI3HEHUE BO3/lyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEeI0TBPALLECHUS.

OO6mast xapaktepuctuka 371eMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHBIE CTENEHU OKHUCIEHHA. A30T, paclpOCTPAHEHHUE B MPUPOE,
bu3nyeckue u XuMHIecKkue cBoiicTBa. KpyroBopor azora B npupoje. AMMHUaK, €ro
bu3nuecKkue 1 XUMUYECKHUe CBOMCTBA, MOMyuyeHrue U npuMenenue. Cou aMMOHUS,
uX (pU3nYecKue U XUMUYECKUE CBOICTBA, MpuMeHeHne. KauecTBeHHas peakiuus Ha
MOHBI aMMOHHS. A30THas KHUCIIOTa, €€ MojyuyeHue, (U3NuecKue U XUMHUYECKUE
cBOiicTBa (0OIlIME Kak TMpeJCTaBUTENS KJlacca KHUCIOT U  clelu(puyecKue).
Hcnonb3oBaHWe HUTPATOB M COJIEM aMMOHHUSI B KauyecTBE MHHEpaIbHBIX
yno0opeHuil. XuMu4yecKkoe 3arpsi3HeHUe OKPYKarollel cpe/ibl COeTMHEHUSIMHU a30Ta
(KUCTIOTHBIE NOXKAM, 3arps3HEHHE BO3AyXa, IMOYBBI U BOAoEMOB). Docdop,
aloTponHeie Moaudukammu (ochopa, GU3NUIECKHE W XUMHUYECKHE CBOWMCTBA.
Oxcug docdopa (V) u bochopHas kuciaora, Pu3MIecKue U XUMHUIECKHUE CBOMCTBA,
nosnyuenue. Mcnonp3oBanue GpocdaToB B KaUeCTBE MUHEPAIbHBIX YIOOPEHU.

OOmas xapakTepucTuka 31eMeHTOB |VA-rpynmbl. OCOOEHHOCTH CTPOEHUS
aTOMOB,  XapaKTEpHbIE  CTENEHW  OKHUCJIEHUS.  YIJIEpoA,  aJUIOTPOIHBIE
Moau(uUKalKMK, PpacIpoCTpaHeHWEe B MpUPOAE, (U3MUECKHEe U XUMHUYECKHUE
cBoiicTBa. Ancopbuus. Kpyrosopot yriepoaa B npupoje. OKCuibl yriiepoaa, ux



¢usznueckue W XUMHYECKHE CBOWCTBA, JACHCTBHE Ha JKUBBIE OpPTraHU3MBI,
NOJIy4YEHUE U MPUMEHEHHE. DKOJOTMYECKHE MPOOJIEMBI, CBSI3aHHBIE C OKCHIIOM
yriaepoaa (IV), rumore3a riao0anbHOrO MOTEIJICHUS KIUMaTa, MNapHUKOBBIN
abdexT. YronbHas KucnoTa u €€ colu, uxX (pU3nYecKue U XMMUYECKHUe CBOMCTBA,
noyiyueHue W mnpuMeHeHwe. KauecTBeHHass peakuuds Ha KapOOHAT-MOHBI.
Hcnonp3oBanue xkapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIUIEHHOCTH U CEIBCKOM
XO3MCTBE.

[lepBoHavasIbHBIE TOHATHUSL 00 OPraHUYECKUX BEILECTBAX KaK O COSTUHEHUSIX
yraepojia (MeTaH, 3TaH, 3TUJIEH, alleTHIIeH, TAaHOJI, TJIMLEPUH, YKCYCHAsI KUCIIOTA).
[TpuponHblE HCTOYHUKHU YTIEBOAOPOAOB (Yrojb, MNPUPOAHBIA Ta3, HedTh),
NPOAYKThl UX mepepaloTku (OE€H3MH), UX POJb B OBITY U IPOMBIIUIEHHOCTH.
[ToHsiTHE O OMOJIOTMYECKN BAKHBIX BELIECTBAX: KUpax, OeNKax, yrieBojax — U ux
poJii B OKM3HM YEIOBEKAa. MaTepualbHOE €IWHCTBO OpPraHUYECKUX U
HEOPTraHWYECKUX COCIMHEHHUN.

KpeMHuii, ero Qusnyeckue M XHUMHUYECKHE CBOMCTBA, IOJYyYCHHE H
npuMenenue. CoenuHeHuss KpeMHus B mpupoje. OOuue mnpeacTaBiieHUs 00
okcunie kpemaus (I1V) u kpemaueBoi kuciore. CHIMKAThI, UX UCIOJIb30BaHUE B
OBbITY, B MPOMBIIICHHOCTH. BaxxHeilne cTpouTenbHble MaTepHallbl: KepaMmHKa,
CTEKJIO, IIEMEHT, OeTOH, kene300eToH. [Ipobiempl 6e30macHOrO HMCIOJIB30BAHMS
CTPOUTEIBHBIX MATEPUAIIOB B IOBCETHEBHON KU3HHU.

Xumuueckuii IKCnepumenm:

H3y4eHHe 00pa3Il0B HEOPTaHMYECKUX BEIIECTB, CBOMCTB COJISTHON KHCIIOTHI,
IPOBEJICHNE KaueCTBEHHBIX PEaKIMi Ha XJOPUA-UOHBI U HAOIIOJCHHE NMPU3HAKOB
UX TPOTEKAHMs, OMbBITHI, OTpa)karolue (U3NMUEecKHe M XUMHYECKHE CBOMCTBA
TaJIOTEHOB M UX COEIMHEHUU (BO3MOXKHO HCIIOJIb30BAaHUE BHJIEOMATEPUATIOB),
O3HaKOMJIEHHE ¢ oOpa3laMud XJOpUAOB (TAJOTE€HUIOB), O3HAKOMJICHHUE C
oOpasmamu  ceppl M €€  COCOIUHEHUSIMH  (BO3MOXKHO  HCIOJIb30BaHHE
BUJICOMATEpHAIIOB), HaOIIOICHNE Tpoliecca OOYTIMBaHUs caxapa IMoJ JEeHCTBUEM
KOHIIEHTPUPOBAHHOW CEPHOW  KHUCJIOTBI, HW3y4YeHUE XUMHUYECKUX CBOMCTB
pa30aBlIEHHON CEPHOM KUCIIOTHI, MPOBEICHNE KAaUeCTBEHHOM peaKIuu Ha cylbdat-
MOH W HAOJIOJeHUWE NpHu3HaKa €€ MPOTEKaHUs, O3HAKOMJIEHHWE C (PU3HMUECKUMU
cBOMcTBaMM a3oTa, (ochopa W HX coeauHEHUH (BO3ZMOKHO HCIOJIb30BaHUE
BUJIEOMATEPHUATIOB), 00pa3iamMu a30THBIX U (pochopHBIX ynoOpeHuit, moaydeHue,
coOupaHue, pacrno3HaBaHWE€ M M3YyYEHHE CBOICTB aMMHaKa, MPOBEACHHE
KAueCTBEHHBIX PEaKlMid Ha MOH aMMOHMS U (pocdar-uoH U u3ydyeHue Npu3HAKOB
UX IPOTEKaHHUsI, B3aMMOIEUCTBAE KOHIEHTPUPOBAHHOM a30THOM KUCJIOTHI C MEJIbIO
(BO3MOKHO WCIIOJIb30BaHUE BUJIEOMATEPHUAIIOB), WU3YUYCHHE Mozenen
KPUCTAIUTMYECKUX pEemIETOK anMasa, rpaduta, (QynaepeHa, O3HAKOMIIEHHE C
poLeccoM aACcOpOIMU  PAaCTBOPEHHBIX BELIECTB AKTUBUPOBAHHBIM YIIEM U



YCTPOMCTBOM MPOTUBOra3a, MOJydyeHUe, COOMpaHue, pacrno3HaBaHUE U U3YUYCHUE
CBOMCTB YIJICKHCIIOTO Ta3a, MPOBEJACHUE KAaYeCTBEHHBIX PEAKIMA Ha KapOOHAT U
CUJIMKAT-HOHbl WM W3YYCHUE TMPU3HAKOB MX NPOTEKAHUs, O3HAKOMIICHUE C
MPOAYKIMENW CHUJIMKATHOM MPOMBINUIEHHOCTH, PEIICHHE 3KCIEPUMEHTAIbHBIX
3a/1a4 1o TeMe «BaxHelmme HeMeTaluTbl M UX COCIUHEHUS».

MeTajuibl 4 X COCAUHEHMS

OO6m1ast XapakTepUCTUKA XUMUYECKUX 3JIEMEHTOB — METAJIOB Ha OCHOBAHUU
ux TnonoxeHusa B llepuomnyeckor cucreMe XHUMHUYECKUX diemMeHToB [, .
MenneneeBa u cTpoeHus: aToMoB. CTpOo€HHE METaJLUIOB. MeTayundeckasi CBsi3b U
METAJUIMYECKAas: ~ KPUCTAJUIMYECKas  pPEIIETKAa.  DJIEKTPOXUMHUYECKUH  pAll
HanpspKeHU MetamioB. Ouznueckue U XUMHUYECKUE CBOMCTBA MeTaiioB. O01ue
crocoObl Toy4yeHus: MeTauioB. [loHATHE O KOppo3WM METAIIOB, OCHOBHBIE
CrocoObl 3amuUThl UX OT Kopposuu. CruiaBel (CTallb, YyTyH, AIOPATIOMUHUMH,
OpoH32a) ¥ UX MPUMEHEHNE B OBITY ¥ MPOMBIIIIEHHOCTH.

[Ilenounsie mMeTamnel: nonoxeHue B [lepuoamyeckoil cucremMe XMMHUYECKHUX
sanemeHToB . 1. MenpaeneeBa, CTpO€HHE MX AaTOMOB, HAXOXJICHUE B MPUPOJE.
duznyeckre U XUMUYECKUE CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCUIbl U
TUAPOKCUABI HaTpusi M Kaius. I[IpuMeHeHHWe IIeNOYHbIX METalIOB M HX
COEMHECHUM.

[[lenoyno3emenbHblE METaUIbl MarHuii W KaJblMH: IIOJIOXKECHHE B
[lepnognueckon cucreme xumuueckux sneMeHToB [[. M. MenneneeBa, crpoeHune
MX aTOMOB, HaXOXJIeHHE B Ipupojie. Pru3ndeckre 1 XMMUYECKHE CBOMCTBA MarHus
U Kanpliua. BaxHeimme coeauHEHUs Kaiubldsg (OKCHUI, THUIPOKCHUA, COJIH).
XKécTkocTh BOJIBI U CIIOCOOBI €€ yCTpaHEHUSI.

AltoMuHUN: TToJ10keHUE B [leprondeckor CUCTeME XUMUYECKUX 3JIEMEHTOB
. . MenneneeBa, CTpoeHUE aToma, HaxOXAeHHE B Ipupone. Pusnyeckue u
XUMHUYECKHE CBOMCTBA altOMUHMs. AM(POTEpHBIE CBOMCTBA OKCUA M THIAPOKCHUIA
ATIOMHUHUSL.

Kenezo: nonoxenue B [lepuoguueckoiit cucreme XMMUUECKUX 3J€MEHTOB /1.
. MenpgeneeBa, CTpoeHME aroma, HaxOXIeHUEe B mnpupoaec. Dusznyeckue u
XUMHUUYECKHE CBOMCTRA xkene3a. OKcubl, Tuipokcuabl U con xenesa (I1) u sxenesa
(1), ux cocTaB, CBOWCTBA M MOJyUYCHHE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJICHHE ¢ o0O0pa3llaMd METAJIOB U CIUIABOB, WX (DU3NUYECKUMU
CBOMCTBAMH, M3yUYE€HHE  PpE3YyJbTAaTOB  KOPPO3UHM  METALIOB  (BO3MOXKHO
WCITOJIb30BAaHUE BHJIEOMATEPHAIOB), OCOOCHHOCTEH B3aMMOJCUCTBHUS OKCHIA
KJIbI[USI W HATpus C BOJON (BO3MOKHO HCIIOJB30BaHUE BHJIEOMATEPHUAIIOB),
HCCIIEIOBAHUE CBOMCTB XKECTKOM BOJIBI, ITPOLECCA TOPEHUS XKeEJe3a B KUCIOPOJE
(BO3MOXXKHO ~ HCIOJB30BAaHWE  BHUIEOMATEpPUANOB), MPU3HAKOB  MPOTEKAHMS



KAUEeCTBEHHBIX PEAKIIMI HAa MOHBI: MarHusl, KajabllUs, aJIOMUHUA, [MHKA, JKele3a
(I u xenesza (111), mexu (1), HaOmrONCHUE W ONMCAHUE MPOIIECCOB OKPAITHBAHWS
IUITAMEHU HWOHAMHU HaTpusl, Kaldus M Kajubluusd (BO3MOXKHO HCIOJIb30BAHUE
BUJIEOMATEPHUAIIOB), UCCIIEIOBaHNE aM(OTEPHBIX CBOMCTB TMIAPOKCHIA ATTFOMUHUS
U THUAPOKCU/IA [IMHKA, pEHIEHUE HKCIIEPUMEHTANIBHBIX 3a71a4 Mo TeMe «Baxkueiiume
METAJUIbI U KX COCTUHCHHUS.

XuMuUS ¥ OKpY:Kaouias cpeaa

BemectBa u matepuanbl B MOBCEAHEBHOM >KM3HHM 4YesoBeka. be3zomacHoe
WCIIOJIb30BAaHUE BEIIECTB M XUMHUYECKUX peakuuil B ObiTy. IlepBas momomib mnpu
XUMUYECKUX 0KOTaX U OTPaBJICHUSX.

XHUMHUYECKOE 3arps3HEHUE OKpYyXkaroleld cpenbl (mpeaenbHas AONMyCTUMast
KOHIIEHTpalus BemiecTs, nainee — [1/1K). Ponb xumMuu B pemieHun 3K0JIOrHYeCKUX
npo0em.

Xumuueckuii IKCnepumeHm:

M3yueHHe oOpaslloB MaTepUalioB (CTEKJIO, CIUIABbI METAJIJIOB, MOJMMEPHBIC
MaTepHabl).

Mesicnpeomemmuoie ceéa3u

Peanuzanus MeXNpeIMETHBIX CBSI3€M MpPU U3YYEHUM XUMHUHM B 9 Kiacce
OCYILECTBIISIETCS 4e€pe3 HCIOJb30BaHUE KaK OOIIMX €eCTECTBEHHO-HAYUYHbIX
MOHSATUM, TaK W MOHATHUM, SIBJISIONIUXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOT'0 IIUKJIA.

OO1mue ecTeCTBEHHO-HAYUYHbIC TOHSTHUS: HAy4YHBINH (DaKT, rumoTes3a, 3aKoH,
TEOpUsl, aHallu3, CHHTE3, KIacCU(PUKALMs, TEePUOJAUYHOCTh, HAOIIOICHUE,
HKCHEPUMEHT, MOJIETMPOBAHUE, HU3MEPEHUE, MOJIEb, SBJIEHUE, MaAPHUKOBBIN
s deKT, TEXHOIOTUS, MaTEPHUAIIBI.

®duzuka: Marepusi, aToM, D3JEKTPOH, MPOTOH, HEWUTPOH, HOH, HYKJIU],
M30TOIbI, PAJUOAKTUBHOCTh, MOJIEKYJa, 3JIEKTPUYECKUM 3apsiji, MPOBOJHHKH,
MOJYIPOBOJHUKY, AUDJICKTPUKH, (POTOJIEMEHT, BEIIEeCTBO, TeI0, OO0BEM,
arperaTHO€ COCTOSIHUE BELIECTBA, ra3, pacTBOP, PAaCTBOPUMOCTb, KpUCTAJUITMUECKAas
pemérka, CIuiaBbl, (PU3UUECKUE BEITWYWHBI, €IUHUIIBI U3MEPEHHS, KOCMHUUYECKOE
MPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, CoHIIE.

buonorus: ¢orocunTes, npixanwe, Omocdepa, IKOCUCTEMA, MHUHEPATHHBIC
yI0OPEHHS, MUKPOIJIEMEHTBI, MAKPOAJIEMEHThI, TUTATEIHHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MuHEpanbl, TOPHbIE MOPOJBI,
MOJIE3HBIE UCKOIAeMblI€, TOTIUBO, BOJAHBIE PECYPCHI.



Ilsianupyemble pe3yJibTAaThbl OCBOCHUS IMPOrpPpaMMbl 10 XMMHHU HA YPOBHeE
OCHOBHOT0 00111€er0 00pa30BaHUA

JIN4HOCTHBIE pPe3yJIbTAThI

JIMYHOCTHBIE PE3yNbTaThl OCBOEHHUS MPOTPaMMbl OCHOBHOTO OOIIETO
oOpa30oBaHUs JOCTUTalOTCS B XOJie OOy4YEeHHS XMMHUU B €IAMHCTBE Y4YEOHOU U
BOCIIUTATENBHOU IEATEIIBHOCTH B COOTBETCTBUU C TPAIAULIUOHHBIMA POCCUHMCKUMU
COLMOKYJIbTYPHBIMA W JYXOBHO-HPAaBCTBCHHBIMU IIEHHOCTSIMHU, TPHUHSATBIMU B
oOIIECTBE TMpaBUJIaMU U HOpPMaMHU I[OBEJEHUS U CIHOCOOCTBYIOT IIpolieccam
CaMOTMO3HaHUs, CAMOPA3BUTHS U COLIMAIIA3AIMN 00yYarOIINXCS.

JIM4HOCTHBIE  pE3yJIbTaThl  OTPaXKalOT  TOTOBHOCTh  OOYYaIOIIUXCS
PYKOBOJICTBOBATbCSI CHUCTEMOM TO3WTHBHBIX [IEHHOCTHBIX OPHUEHTAUA W
pacIIMpEHUE ONbITA ACSITEILHOCTH HAa €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) maTpuoOTHYECKOTr0 BOCTIMTAHUS

LIECHHOCTHOI'O OTHOLIEHHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HICTOPUUECKOMY
M HAy4YHOMY HACJICAWI0, NOHWMAaHUs 3HAYEHHUS XMMHYECKOM HAYKH B KU3HHU
COBPEMEHHOT0 OOILECTBA, CIIOCOOHOCTU BIAJETh JOCTOBEPHOW HH(pOpMaIMeil o
MEPEIOBBIX JOCTHXKEHUSX M OTKPBITUAX MHUPOBOM M OTECUYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpPa U 0OIIIECTBA;

2) rpasKAaHCKOr0 BOCITUTAHMSI:

NIPEACTABICHUS. O COLMAIBHBIX HOPMAax W MNPAaBUJIAX MEKINYHOCTHBIX
OTHOUIEHUI B KOJUIEKTUBE, KOMMYHHKATUBHOM KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  Y4eOHOMCCIENOBATENbCKOM, TBOPYECKOM W JAPYrMX  BHAAX
JeSITEIbBHOCTH, TOTOBHOCTU K Pa3HOOOpa3HOW COBMECTHOM JEATEIbHOCTU IpU
BBITIOJIHGHUM YYEOHBIX, TO3HABATEIbHBIX 3a/lay, BBIMOJHEHUHN XUMHUYECKUX
HKCIIEPUMEHTOB, CO3JJaHUU YUEOHBIX POEKTOB, CTPEMJIEHUS K B3aMMOINIOHUMAHHIO
W B3aUMOIIOMOIIM B TIpollecCe ITOM y4eOHOU JesITeIbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE TMOBEACHHWE M IIOCTYNKM CBOMX TOBApPHUILEH C ITO3ULUHU
HPABCTBEHHBIX U ITPABOBBIX HOPM C YUETOM OCO3HAHUS NTOCIEACTBUM MTOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 TIO3HAHUSI

MHPOBO33PEHYECKHUE TPEICTABICHUS O BEIIECTBE M XUMHYECKOW PEaKIIUHU,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHA HAyKHM U COCTaBIISIOLINE
OCHOBY JIJII TTIOHUMAHUSI CYIIHOCTH HAYYHOW KapTHHBI MUpPA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS IPUPOABI, B3aHUMOCBS3SIX YEJIOBEKa C
MIPUPOTHOM CPENOM, O POJIM XUMHUU B TTIO3HAHUU ITUX 3aKOHOMEPHOCTEM;

[I03HABaTEIbHbIE MOTHBBI, HAIIPABJICHHBIE HA IOJIyYEHHE HOBBIX 3HAHUU I10
XUMHH, HEOOXOauMble Uil OOBSCHEHHUS HaOII0JaeMbIX TMPOILIECCOB U SIBICHUH,
MO03HABATENIbHOM, MHPOPMAIMOHHON W YHTATEIbCKOM KYyJIbTYpbl, B TOM 4HCIIE
HABBIKOB CaMOCTOSITEIbHOM pabOThl C y4eOHBIMH TEKCTaMH, CIPABOYHON



JUTEPATYPOH, TOCTYIMHBIMA TEXHUYECKUMH CpPEICTBAMH HHGOPMAITMOHHBIX
TEXHOJIOTHH;

WHTEpPEC K OOYyYCHHMIO M TIO3HAHUIO, JIFOO03HATEIBHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K  €caMOOOpa3OBaHMIO, TPOEKTHOM U  HCCIEIOBATEIbCKOM
JeSATEeIbHOCTH, K OCO3HAHHOMY BBIOOPY HAMPABICHHOCTH U YPOBHA OOy4YEHUsS B
JIaTbHEHIIIEM;

4) popmMupoOBaHUS KYJbTYPbI 310POBbSI:

OCO3HAHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 370pPOBBIM 00pa3 >KM3HU, OCO3HAHWE MOCIEACTBUU U
HEIPUSATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aKOTOJIsl, HAPKOTUKOB, KypEHHUS ),
HEOOXOJMMOCTH  COONIOJICHUSI MpaBui O€30MacCHOCTH TpU  OOpalleHuu ¢
XUMHUUYECKUMHU BEIIECTBAMH B OBITY U pEabHOM KU3HU;

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEpEC K MPaKTUUYECKOMY U3yUYeHHUIO TTpodeccuil 1 Tpyaa pa3auyHoro poja,
YBOKEHHUE K TPYAy M pe3yjbTaraMm TPYIOBOH JEATEIbHOCTH, B TOM 4YHUCJE Ha
OCHOBE NPUMEHEHMS TPEAMETHBIX 3HAHUM 1O XUMHHU, OCO3HAHHBIM BBHIOOP
WHJMBUAYAJILHOU TPACKTOPUHU MPOJIOHKEHUS 00pa30BaHUsl ¢ yUETOM JTUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCHenrHon npodeccnoHaabHOM IeITeIPHOCTH U Pa3BUTHSI HEOOXOAUMBIX YMEHUH,
TOTOBHOCTh aalTUPOBATHCS B IPOQPECCHOHATILHOM Cpejie;

6) IKOJIOrHYeCKOro BOCIIUTAHMS

HKOJIOTHYECKH I1€JIECO00pa3HOE OTHOIICHHE K TPUPOJEC KaK HCTOYHHKY
JKW3HU Ha 3eMJie, OCHOBE €€ CYIIECTBOBAHUSI, IOHUMAHUE LIEHHOCTH 3J0POBOr0 U
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(bU3NYEeCKOMY M TICUXMYECKOMY 3J0pPOBbIO, OCO3HAHUE IIEHHOCTH COOJIOJICHUS
npaBuJ1 0€30MacHOTO MOBEICHUSI P padOTe C BEIIECTBAMU, a TAKKE B CUTYaIIUsIX,
YTPOKAIOIMINX 3J0POBbIO U KU3HU JIOJEH;

CIIOCOOHOCTH TIPUMEHSATHh 3HAHUS, MOJIy9aeMble MPU MU3YYCHUH XUMUU, IS
pelIeHns 3a7a4, CBSI3aHHBIX C OKPYKAIOUIEN TIPUPOIHON CPEIOU, IS TTOBBIIICHUS
YPOBHSI  DKOJIOTMYECKOM  KYJBTYpbl, OCO3HAHHUS TJIOOAJTBLHOTO  XapakTepa
HKOJIOTMYECKUX MPOOJIEM M MYyTEeH HX PEIICHHS MOCPEIACTBOM METOJOB XHUMMH,
HKOJIOTMYECKOTO MBIIIJICHUS, YMEHUSI PYKOBOJICTBOBATHCSI UM B MO3HABATEIIbLHOM,
KOMMYHUKATUBHOM Y COLMAJILHON ITPAKTHKE.

MeTanpeaMeTHblIe pe3yJbTaThI

B cocraBe wMeTanpeaMETHBIX pE3yJbTAaTOB BBIICIAIOT 3HAYUMBIE IS
dbopMHUpOBaHUS MHPOBO33PEHHS OOIIEHAYyYHbIE TMOHATUS (3aKOH, TEOpHs,
MIPUHITAT, TUTIOTE3a, (DAKT, CHCTEMa, MPOIIECC, IKCIEPUMEHT U JIPYTOE.), KOTOPHIE
WCITOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YUYCOHBIX TPEIMETax W TO3BOJISIIOT Ha
OCHOBE 3HaHUUN M3 ATUX MPEAMETOB (OPMUPOBATH MPENCTABICHUE O LIEJIOCTHOM



HAay4YHOU KapTUHE MUpPA, U YHUBEPCAIbHbIC YUCOHBIE NEUCTBUA (TTI0O3HABATEILHEIE,
KOMMYHUKATHBHBIC, DPETYJISATHBHBIC), KOTOpPHIE 00ECIeUnBarOT (OPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUUIAHUPOBAHUIO M OCYIIECTBICHUIO y4eOHOMU
JIEATEIILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3oBble JJornueckue aelcTBUA:

YMEHHUSI HCMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATH UX XapaKTEPHbIC
MPU3HAKK, YCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMHU THOHSATHUSIMH), HUCIOJIb30BaTh
MOHATHUS JIJI1 OOBSICHEHUS OT/ICIbHBIX (DaKTOB M SIBJICHUH, BRIOUPATh OCHOBAHUS U
KpUTEpUH ISl KJIACCU(PUKAIIMU XUMHYECKUX BEIIECTB U XUMUUYECKUX pEaKIui,
YCTaHABJIMBATh MPUUYUHHO-CJICICTBEHHBIE CBSI3M MEXKIY OOBEKTaMH HW3Yy4YCHHS,
CTPOUTH JIOTUUECKUE PaCCyXIAeHUS (MHAYKTHUBHBIC, ICTYKTUBHbBIC, 10 aHAJIOTHN),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHSITH B TIpOIECCe TMO3HAHMUS TMOHATUS (TIPEAMETHBIE H
METaNnpeIMETHBIC), CAMBOJIUYECKHUE (3HAKOBBIC) MOJICTU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIC MPEICTABICHUS —
XUMHYECKUH 3HaK (CHMBOJ JJIEMEHTAa), XHMMHYeckas (opMyna u ypaBHCHHE
XUMHUYECKON peakly — MPH PEIICHUHM Y4eOHO-TTO3HABATEIbHBIX 33J1ad, ¢ YIETOM
ATUX MOJICTBHBIX MPEJCTABICHUIN BBISBISATh M XapaKTepU30BaTh CYIIIECTBEHHbBIC
MPU3HAKUA U3yYaeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U XUMHUECKUX PEAKIIUMN,
BBISBJIATH,  OOIIME  3aKOHOMEPHOCTH, MPUYHMHHO-CIICJACTBCHHBIC CBSI3M U
MPOTHBOPEUMS B U3yUaEMbIX MPOLIECCaX U SBJICHUSX.

ba3oBble ucciiefoBarTe/IbCKHe AeiiCTBUS.

YMEHHE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAue€CTBE HHCTPYMEHTA
MO3HAHUS, a TaKke B KayeCTBE OCHOBBI JIi (POPMHUPOBAHUS THUIOTE3bI IO
MPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYKICHUM;

MPUOOPETEHUE OIBITa 110 TUTAHUPOBAHUIO, OPTaHU3AIMH M IPOBEICHHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIaaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro pe3ynbTaT, popMyaupoBaTh 000O0IICHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHMS, COCTABIISITh OTUET
O MPOJIeTTaHHOM padoTe.

Pabora c undopmanueii:

yMEHHUE BBIOMpATh, AHAIMU3UPOBATH W HWHTEPIPETUPOBATH HHGPOPMAIUIO
Pa3IMYHBIX BUJIOB U (OPM MPEACTABICHUS, MOJYyYaeMyl0 U3 pa3HbIX UCTOYHHKOB
(Hay4HO-TIOMYyJISIpHAsT  JIUTEpaTypa XHUMHYECKOTO COJEpKaHUsA, CIPABOYHBIE
nocoOusi, pecypcel MHTepHETa), KPUTUYECKH OIICHWUBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHUE NPUMEHATh Pa3Iu4yHble METOAbl U 3aMPOCHl MPU MOUCKE U OTOOpE
uHGOpPMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsi BBITTOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 337a4 ONPEIEAEHHOrO TUIIA, TPUOOPETEHHUE OMbITA B
o0nacTh MCHOJB30BaHUS HMHPOPMALMOHHO-KOMMYHUKAaTUBHBIX  TEXHOJIOTHUH,
OBJIAJICHUE KYJIbTYpOH aKTUBHOT'O MCIIOJIb30BAHMSI PA3JINYHBIX IOMCKOBBIX CUCTEM,
CaMOCTOSITENILHO BBIOMPAaTh ONTUMANBHYIO (DOPMY MpEACTABICHUS HHPOPMAIH U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
Ipyrumu opmamMu rpaduKu U UX KOMOUHALIUSIMU;

YMEHHME HCIOJIb30BaTh M AHANM3UPOBATh B Ipouecce YydyeOHOH u
UCCIIEIOBATENBCKON NIEATEIbHOCTH MH(POPMAIMIO O BIUSHUM HPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIOPTA HA COCTOSHHUE OKPY’KAIOIIEH MPUPOIHOM
Cpellbl.

KoMMyHMKATHBHBIE YHHBEPCAJbHbIC Y4eOHbIe JeHCTBHSA:

YMEHMs 3a/aBaThb BONPOCH (B XOA€ Juanora M (WJIM) JOUCKYCCHM) IIO
CyllecTBy  oOcyXmaemMol  TeMbl, (OPMYIHPOBATH CBOU  MPEJIOKEHUS
OTHOCHUTEIBHO BBIITOJHEHMSI PEI0KEHHOM 3a]a4H;

YMEHUSI  NPEJCTaBIATh  MOJYYEHHbIE  pe3yJbTaThl  MO3HABATEJILHOU
NEATEIbHOCTH B YCTHBIX W NIMCBMEHHBIX TEKCTaX; JEJaTh MPE3CHTALUIO
pe3yJabTaTOB BBIMOJIHEHHUS XUMHUYECKOTO 3KCIEpUMEHTa (J1abopaTOPHOTO OIbITA,
nabopatopHOl pabOTHI O UCCIIEAOBAHUIO CBOMCTB BEIIECTB, yU€OHOTO MPOEKTA);

yMEHUSI Y4YE€OHOro COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM
IIO3HABATEJIbHOM W MCCIIEIOBAaTEIbCKOM  JACSATENBHOCTH P PELIECHUU
BO3HUKAIOIIKMX MPOOJIEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uluil (00CcyX1eHuss, OOMEH MHEHMSIMH, «MO3TOBBIE IITYPMbI», KOOPIWHAIUSA
COBMECTHBIX JEHCTBUM, OINpEIEICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJIHEHHOM paOOThI U PYTHE).

PerynsiTuBHbBIC YHHBeEpCaJbHbIe y4eOHbIe NeHCTBHSA:

YMEHUE CaMOCTOSITENIbHO ONPEEHATh LEIH JEATEIbHOCTH, IUIAHHPOBATH,
OCYUIIECTBJISITh, KOHTPOJIUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATeIbHOCTD, BBIOMpaTh Harbonee 3pPeKTUBHbIE CIIOCOOBI pelieHus: yueOHbIX U
MO3HABATENIbHBIX 33/a4, CaAMOCTOSITEIbHO COCTaBJISATh WM KOPPEKTUPOBATH
MPEJIOKEHHBIM  QJITOPUTM  JEUCTBUUA MPU BBINIOJHEHUU 33JaHUM C YYETOM
MOJy4YEHHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCIIOJIB30BATh M aHAIIM3UPOBATh KOHTEKCTHI, IPEIAracMble B YCIOBUU 3aJaHUN.

IIpeaMeTHBbIe pe3yabTaThl

B cocraBe mnpeAMETHBIX pe3yabTaTOB IO OCBOCHHUIO 005S3aTE€IHHOTO
COJEpKaHusl, YCTAaHOBJIEHHOTO MHaHHOW ¢eaepanbHON paboueil mporpamMmon,
BBIJIEJISIIOT: OCBOEHHBbIE OOYYalOIIMMMCS HAay4HbIE 3HAHUS, YMEHHUS U CIOCOOBI



JNeucTBui, crnenuduueckue Ui TOpeaMETHOM o0nactu  «XUMUS», BHJbI
JNEATeIBHOCTH MO  TMOJYYEHHI0O HOBOTO  3HAHWS, €ro  HWHTEpIpETaluu,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsX.

K konIy oOyuenus B 8 kj1acce npeMEeTHbIE PE3yJIbTaThl Ha 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBATh CMBIC OCHOBHBIX XMMHUYECKHX TOHSTHI: aToM, MOJIEKyIa,
XUMHUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS ), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHas Macca,
MaccoBas JI0JIsl XUMUYECKOTO 3JIEMEHTa B COCTMHEHUHU, MOJISIPHBINA 00BEM,
OKCHUJ, KHCIIOTa, OCHOBaHHUE, COJIb, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHCIICHUS, XUMHUYECKasi peaKkuus, KiIacCUPUKAMS peakiuil: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEAKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHE PEAKIINH, TETII0BON Ah(EKT peakiuu,
AIpO aTOMa, JJIEKTPOHHBIM CJIOW aroma, aTOMHasi OpOHUTallb, pPaanycC
aToMa, XUMHUYECKasl CBs3b, MOJSIPHAS W HEMOJSpHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBs3b, MOH, KATMOH, aHWUOH, PAaCTBOpP, MaccoBas JI0Js BEIECTBA
(porieHTHAsI KOHIIEHTPAIUsI) B PACTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHWYECKUX TMOHITUH H
MPUMEHSITH ITU TTOHSTHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;

e HCHOJIb30BaTh XUMHUYECKYH) CHUMBOJUKY IS COCTaBlieHHs (popmyn
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

e ONpENENsATh BAJCHTHOCTh aTOMOB DJIEMEHTOB B OMHAPHBIX COEIWHEHUSX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIACCy COEAMHEHUM 10
dbopmynaMm, BHUJ XUMHUYECKOW CBSI3M (KOBaJeHTHAas M HOHHAs) B
HEOPTaHUYECKUX COCAUHEHUSX;

e packpbiBaTb cMbIca I[lepunomnueckoro 3akonHa JI. WM. Mengeneena:
JIEMOHCTPUPOBATh TOHUMAHHUE TEPUOJAMYECKON 3aBHCUMOCTH CBOWMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B Ilepuoauueckoit cucreme,
3aKOHOB COXPAHEHMS MacChl BEIIECTB, IMOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUEHUSI, 3aKOHA ABOTajpo;

e ONUCHIBATH W XapakTepuszoBaTh TabmuuHyt0 Qopmy Illeprogudeckoit
CUCTEMbl XHMHMUYECKHX OJJIEMEHTOB: pa3ju4aTh I[IOHATHUS «TJaBHAs
noarpynmna (A-rpynmna)» u «mnobdoyHas noarpymnmna (b-rpynmna)», mManeie u
OONbIIME TIEPUOIBI, COOTHOCHTH OOO3HAYEHUS, KOTOPHIE HMEIOTCS B
tabmume «llepuogmueckass cucrema xumuueckwx osaementoB . .
MeHnieneeBay € YHCIOBBIMM XapaKTEPUCTHKAMH CTPOEHUS aTOMOB



XUMUYECKHUX DJIEMEHTOB (COCTaB W 3apsij spa, 001Iee 9uciio dJIEKTPOHOB
U PaCTIpEICIICHHUE UX 0 SJIEKTPOHHBIM CJIOSIM);

KJIacCU(PUIMPOBATh XUMHUYECKHUE JJIEMEHTHI, HEOPTaHUYECKHUE BEICCTBA,
XUMHUYECKUE PeaKuu (M0 YUCIY M COCTaBY YYACTBYIOIIMX B PEAKIIHUH
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

XapaKTepPU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEICCTB
Pa3TUYHBIX KJIACCOB, TIOJTBEPKIasi OMUCAHUE MPUMEPaMHU MOJIEKYISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUUECKUX PEAKIIHIA;

MPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTU OT UX KaUE€CTBEHHOIO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpALCHUNA B
Pa3INYHBIX YCIOBUSAX;

BBEIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISIPHYI0O W MOJIIPHYIO MAacChl
BEII[ECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOTO JJIEeMEHTa 10 (dopmyse
COEJIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

MPUMEHSATh OCHOBHBIC OIEPAIlMH MBICITUTEIBHON JEATEILHOCTH — aHAJIH3
U CUHTE3, CpaBHEHHE, 0000IIeHHe, CUCTeMaTU3aluIo, KiacCcu(uKaiuio,
BBISIBJICHUE TMPUYHMHHO-CICACTBEHHBIX CBSI3€d — JUISI M3YyYCHUS] CBOWMCTB
BEIIECTB M XHUMHUYECKHX PpEaKIMil, eCTECTBEHHO-HAYyYHBbIE METOJIbI
MO3HAHUS — HAOJIOJCHWE, W3MEpPEHHEe, MOJCIMPOBAHUE, SKCIECPUMEHT
(peanbHBIN U MBICICHHBIN);

ClIeOBaTh  NpaBWJIaM  TOJIb30BAaHUSA  XMUMHYECKOM  TOCYI0Ml U
7abopaTopHbIM 000pY/IOBaHHMEM, a TaKKe TMpaBUjiaM OOpaIleHUus C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO0 TOIYYCHUI0O WU COOMPAHUIO
ra3oo0pa3HbIX BelIeCTB (BOJOpOAA M KHUCJIOPOJa), MNPUTOTOBIICHUIO
PACTBOPOB C OMNPEACIEHHON MaCcCOBOM JI0JIEM PACTBOPEHHOIO BEIIECTBA,
IUIAHUPOBATh W MPOBOAWTH  XMUMHYECKHE  DKCICPUMEHTHI  TIO
pacro3HaBaHWIO PACTBOPOB IIEIOYCH U KHUCIOT C MOMOIIBIO HHIUKATOPOB
(;takmyc, dheHondraient, METUIOPAHXK U IPYTHE).

K xoHiy 00yueHus B 9 kJjiacce rnpeaMeTHbIC pe3yJIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

pPacCKpbIBaThb CMBICH OCHOBHBIX XUMHYECKUX IOHATHH: XUMHUYECKUU
DJIEMEHT, aTOM, MOJIEKYJAa, WOH, KaTHOH, aHHOH, NPOCTOE BEUIECTBO,
CJI0’KHOE BEIIECTBO, BAJECHTHOCTb, JJIEKTPOOTPULATEIIBHOCTD, CTEIEHb
OKHCIICHUS, XUMHUECKAas PeaKlusi, XUMUYECKasi CBS3b, TEIIOBOU 3PQeKT
peakiuuu, MOJb, MOJSIpHBIM  00BEM,  PACTBOp,  BJIEKTPOJIHTHI,
HEDJIEKTPOJIUTHI, AIEKTPOJIMTUYECKAST IUCCOLMALMS, PEAKUUA HOHHOTO
oOMeHa, KaTaau3aTop, XHMHUYECKOE paBHOBecHE, oOOpaTUMble U



HEOOpaTUMbIE pEaKIUU, OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIC PEAKIUU,
OKHUCJIUTEIb,  BOCCTAHOBUTEIb,  OKHCIEHWE H  BOCCTAaHOBJICHHE,
ATOTpOTHsA, aM(pOTEPHOCTh, XUMHUYECKasi CBs3b (KOBAJICHTHAs, WMOHHAs,
MeTajuInyecKas), KpHUCTaJUIM4ecKass pemérka, KOppo3us METalJIOB,
CIUIaBbl, CKOPOCTb XHMHWYECKOW peaKkUuu, MPEAeIbHO OMyCTUMAs
xoHuenTpanus [1/IK Bemecrna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHU U
MPUMEHSTh 3TU NOHATHA MPU ONMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JJII COCTaBlIeHUS (GopMyd
BEILIECTB U YPABHEHU XUMHUYECKUX PEAKIIHII;

OMPENIENATh BAJIGHTHOCTD U CTENIEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B
COCMHEHUAX PA3IMYHOTO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
OTNpeIeIEHHOMY KJIACCY COEIWHEHUU 1o ¢opmyrnam, BHUJI XUMHYECKOU
CBs3M (KOBaJCHTHAsl, WOHHAsA, MeETaUIMuecKas) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps] MOHA MO0 XUMHUYECKOU (hopmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAaX HEOPTraHWUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpsiBath cMmbIica [lepuonmueckoro 3akona JI. M. MenneneeBa wu
JEMOHCTPUPOBATh €ro IOHWMAaHHWE: OIKCHIBATh W XapaKTepU30BaTh
Tabnuunyo Gopmy Ilepuogmdeckoid CUCTEMBbI XUMHUYECKUX AIIEMEHTOB:
pa3iuyath TMOHSITHS «rjaBHas mnoiarpynna (A-Tpynma)» u «moOouyHast
noarpynmna (b-rpynma)», manbie u  OONbIIME TEPUOABI, COOTHOCHUTH
0003HaYCHUsS, KOTOpPhIE HMMEIOTCS B IEPUOAUYCCKONM TabiuIe, C
YUCJIOBBIMU  XAPAKTEPUCTHUKAMH  CTPOEHHUSI  aTOMOB  XMMHUYECKHX
AJIEMEHTOB (COCTaB W 3apsi] sjpa, OOIIee YHUCIO DJJICKTPOHOB U
pacmpenieieHue HMX IO JJICKTPOHHBIM  CJI0SIM), OOBSICHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M MX COCIUHECHUI B
npezenax MajblX NEPUOJIOB U TJIaBHBIX MOATPYMN C YYETOM CTPOCHHUS UX
aTOMOB;

KJIaCCU(UIIMPOBATh XUMUUYECKHE DJIEMEHThI, HEOPraHUYECKHE BEIECTBA,
XUMHUYECKUE peakiuu (10 YHUCIy M COCTaBy Y4YacTBYIOIIUX B PeaKIuu
BEIIECTB, MO TEMIOBOMY 3P HEKTy, MO0 U3MEHEHHUIO CTENICHEH OKHCIICHUS
XHMHYECKUX DJIEMEHTOB);

XapakTepu30BaTh (OMHUCHIBaTH) OOIIME MU CIEHUPUUECKUE XUMHUYECKUE
CBOMCTBAa TIPOCTBIX M CJOXHBIX BEILIECTB, MOATBEPKIAs OMNHUCAHUE
NpuUMepaMHl MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOIIHUX
XAMHUYECKUX PEAKIUN;

COCTaBIIAITh YPABHEHUSI BJEKTPOJIUTUYECKOW JIUCCOLMAIIMU  KHCIOT,
LIEJIOYEN U COJIEH, TTOJIHBIE U COKPAILLIEHHBIE YPABHEHUS PEAKIIMN HOHHOTO



oOMEHa, ypaBHEHHUS PEAKIWW, TOATBEPKIAIOMNUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/y BEIIECTBAMHU PA3ITMYHBIX KJIACCOB;
pacKphIBaTh CYITHOCTh OKHCJIHTEIIbHO-BOCCTAHOBUTEIBHBIX PEAKITUI
MOCPEJICTBOM COCTABJICHHS SJIEKTPOHHOTO OajlaHCa ATUX PEaKIIH;
MPOTHO3UPOBATh CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT HMX CTPOCHHS,
BO3MOYKHOCTH TIPOTEKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCHUTEIIBHYIO MOJICKYJIPHYIO U MOJIAPHYIO MAacChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XHMHYECKOTO »dJIeMeHTa 10 ¢opmyre
COEJIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

coON0aTh  MpaBuUja  MOJb30BAHUA  XMMHYECKOW  MOCYAOH H
7ab0opaTOpHBIM  00OpYIOBaHMEM, a TaKXKe IMpaBWia OOpameHus ¢
BEIIECTBAMH B COOTBETCTBUM C WHCTPYKIUMSMHU 110 BBITOJHEHHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB IO TONYYCHUI0O WU COOMPaHUIO
ra3zo00pa3HbIX BEUIECTB (aMMHUaKa U YIJIIEKHUCIIOro ras3a);

MPOBOJUTh  PEAKIHWH, TOATBEPKIAMOININE  KAYSCTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACMO3HABATH OMBITHBIM IMYTEM XJIOPUI-, OPOMU/I-,
uonua-, kapoonar-, ¢docdar-, cunmkar-, cyiabdar-, THAPOKCHUII-UOHBI,
KaTHOHbI aMMOHHUS ¥ HMOHBI M3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIHWE B
BOJHBIX PacCTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIC OIEPAIlMU MBICIUTEIBHON JEATEIbHOCTH — aHAJIH3
U CHHTE3, CpaBHEHHE, OOOOIIECHHE, CHCTEMAaTH3aIlii0, BBISBICHHE
MPUYUHHO-CJICJICTBEHHBIX CBS3€d — I WU3y4YEHHUS CBOWCTB BEIIECTB U
XUMUYECKAX PEaKIUi, €CTeCTBCHHO-HAyYHBIC METOJbl TIO3HAHUS —
HaOIOICHUE, M3MEpPEHHEe, MOJCIUPOBAHUE, DKCIICPUMEHT (pealbHBIA H
MBICJICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHHUE

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

11 €CTCCTBO3HAHUS U 5 9 bubmuoreka [IOK

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

YyeoBeKa

12 BerecrBa u xumuueckue 15 1 bubnunoreka LIOK

' peaxiuu https://m.edso0o.ru/7f41837c

Hroro o pasneny 20

Pa3nes 2. Bakneiimme npeacTaBUTe I HEOPraHUYECKUX BelIeCTB
51 Boznyx. Kucnopon. Ilonsitue 6 bubmmnoreka HOK

' 00 oKkcuaax https://m.edsoo.ru/7f41837c
59 Bonopoa.Ilonsitue o kucnorax 3 1 bubnmorexa LIOK

' Y COJISIX https://m.edso00.ru/7f41837¢c
53 Bona. PactBopsl. [Tonsitue 06 5 1 1 bubmnoreka IIOK

' OCHOBAHUSIX https://m.eds00.ru/7f41837¢c
24 OCHOBHBIE KJIACCHI 11 1 1 but6mmorekxa [IOK

HEOPraHUYECKUX COCIMHEHUI

Hroro no paszneny 30

https://m.edsoo.ru/7f41837¢c

Pasnen 3. [lepuoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. . MenaeseeBa. CTpoeHue aToMoB.

Xumuuyeckas ¢cBsizb. OKHCJINTEIbHO-BOCCTAHOBHUTEIbHbIE P€aKIuu



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

Ilepronnueckuii 3aKOH U

31 [Tepuonnueckas cucrema 7 bubnunoreka LIOK
XUMHUYECKHX dj1eMeHToB 1. 1. https://m.edso0.ru/7f41837c
MenneneeBa. CtpoeHue aToma
XuMH4YecKas CBI3b.

3.2 OKHUCIIUTEIBHO- 8 bubmmorexa [JOK

https://m.edso0.ru/7f41837c
BOCCTAHOBUTEJIbHBIC PEAKIIUU
bubnunoreka LIOK
Hroro no pasaeiy 15 https://m.edso0.ru/7f41837c
PesepBHOE Bpems 3 bubmorexa LIOK
https://m.edso0.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME



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

9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uugpoBbie
Ne n/m P Kontpoabnbsie IlpakTuueckue (wipp )
NMPOrpaMMblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchl
Pa3znen 1. BeniecTBO 1 XUMHYECKHE PeaKIIUU
11 [ToBTOpEeHUE U yriryOieHne 3HaHUuM 5 1 bubmmoreka [JOK
' OCHOBHBIX Pa3JIeNIOB Kypca 8 Kiacca https://m.eds00.ru/7f41a636
12 OCHOBHBIC 32aKOHOMEPHOCTH XUMHUYECKUX 4 bubnnoreka [JOK
' peakiuii https://m.edsoo.ru/7f41a636
13 DJIIEKTPOIUTHYECKAST JUCCOLIMAIIHSL. 8 1 1 bubmmoreka [JOK
' XUMHUYECKUE Peakiuu B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3znea 2. HemeTasIbI M HX cOeTMHEHHS
51 OO0m1as XxapakTeprucTUKa XUMHYECKUX 4 1 bubmuoreka [IOK
' snementoB VIIA-rpymisl. [anores: https://m.edso0.ru/7f41a636
OO01mas xapakTepucTUKa XUMUYECKIX
2.2 aseMeHTOB VIA- mel. Cepa u eé 6 bubmmorexa [TOK
' TPYTIRL L€p https://m.eds00.ru/7f41a636
COCTUHEHUS
OO01mas xapakTepucTUKa XUMUYECKIX
2.3 anemMeHToB VA-rpymisl. A30T, pochop 1 ux 7 1 bubmmorexa LIOK
' PYIHHBL ’ P https://m.edso0.ru/7f41a636
COETMHEHUS
OO01mast XapakTepuCTHKa XUMUYSCKUX
24 anemeHToB |VA-rpynmel. Yriaepon u 8 1 2 bubmorexa [TOK
' . PYHIEL PO https://m.edsoo.ru/7f41a636
KPEMHUI U UX COSANHECHUS
Hroro 1o pasneny 25
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Pa3gen 3. MeTasIbl M HX COeAUHEHU A

. bub6nmoreka [IOK
3.1 Obume cBolicTBa METAILIOR 4 https://m.edso0.ru/7f41a636
. bubnnorexa [JOK
2 B 1
3 aKHEHUIINe METAIIBL U UX COEAUHEHNS 6 https://m.edsoo.ru/7f412636
Hroro mo pazueny 20
Paznen 4. Xumus 1 OKpysKamomas cpeaa
4.1 BerectBa 1 MaTepualibl B )KU3HUA YEJIOBEKA 3 buGnuorexa [IOK
' m p https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
PesepBHOC Bpems 3 bubmorexa HOK
p p https://m.edsoo.ru/7f41a636
OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68
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HOYPOYHOE INIVIAHUPOBAHUE

8 KJIACC
KounyecTBO 4acoB JIeKTPOHHbIE
Ne Hara uudgpoBbie
Tema ypoka Kontpoabubie IIpakTuyeckue
n/n Bceero u3yyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypchl
1 IIpeamer xumun. Pons XMMUU B KU3HA 1 bu6mmoreka [IOK
yesoBeka. Tena u BemecTsa https://m.edsoo.ru/ff0d210c
2 [TonsTHe 0 MeTOAAX MO3HAHUS B XUMUU 1 bubmmorexa [JOK
A https://m.edsoo.ru/ff0d227e
[IpakTuueckas pabora Ne 1 «IIpasuia
3 paboThI B 1a00OpaTOPUU U IPUEMBI 1 bubnnoreka [JOK
oOparieHus ¢ J1abopaTopHbIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM
4 YucTteie BemecTBa 1 cMecH. CriocoObl 1 bu6mmoreka [IOK
paszaenenus cMecen https://m.edsoo.ru/ff0d26ca
[IpakTnueckas padora Ne 2
5 «Paznenenue cmeceit (Ha mpumepe 1 bubmorexa HOK
A N PUMED https://m.edsoo.ru/ff0d28c8
OYHUCTKHU TTOBAPEHHON COJIN)»
bu6mmoreka [IOK
6 A 1
TOMBEH MOTICRYITHE https://m.edsoo.ru/ff0d2a6c
7 XUMHYECKHUE DJIEMEHTHI. 3HAKU 1 bubnmoreka [JOK
(CMMBOJIBI) XUMHYECKHUX 2JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [TpocTeie 1 CIIOKHBIE BEIIECTBA 1 bubmmorexa [JOK
p . https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE yUEHHE 1 bubmmorexa [OK

https://m.edsoo.ru/ff0d2d50
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3aKOH IMOCTOSHCTBA COCTaBa BEIIICCTB.

bubmuoreka [JOK
10 Xumuueckas hopmyna. BaaeHTHOCTH https://m.edsoo.ru/ffod2eae
ATOMOB XHMHYECKHX JICMEHTOB
11 OTHOcUTENIbHAS aTOMHAs Macca. bubmuorexa [JOK
OTHOCHUTENIBHAS MOJIEKYJISIpHAsE Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10715 XUMHAYECKOTO bubmuorexa [JOK
3JIEMEHTA B COEIUHEHUN https://m.edsoo.ru/ff0d350c
13 KonnuectBo BemectBa. Mouib. bu6mmorexa [IOK
MomnsipHast macca https://m.edsoo.ru/ff0d5230
14 DOU3NYECKUE U XUMUYECKUE SIBJIICHUS. bubmuorexa [JOK
XuMuYecKas peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku U ycioBUs IPOTEKAHUSA bubnunoreka [JOK
XUMHUYECKUX peaKIui https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUs MacChl BEIIECTB. bubnuorexa [JOK
XHUMHUYECKUE YPABHEHUS https://m.edso0.ru/ff0d3b88
Brruucnenust koamdecTBa, MacChl
17 BEIIECTBA 110 YPABHEHUSAM XUMHYECKUX bubmorexa HOK
» N P https://m.edso0o0.ru/ff0d5708
peakiuit
Knaccudukanus XuMHUECKUX peakiui
18 (coe I/IH(I;HI/ISIH a3JI0KECHUS e bubmmorexa [TOK
g P ’ https://m.edsoo.ru/ff0d3f34
3aMelIeHus, oOMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 SHIUKJIONIETUCT O6ogﬂI eHHe U bubmmorexa [OK
H AT, Hvl https://m.edsoo.ru/ff0d40c4
CUCTEMaTHU3allus 3HAHUU
20 Kontponbnas padota Nel o teme bu6mmorexa [IOK
«BemecTBa 1 XMMHUYECKHE PEAKLIUN https://m.edso0.ru/ff0d4290
91 Boznyx — cmech rasos. Cocras bubmmnorexa LIOK

Bo3ayxa. Kucinopoa — snemeHT u

https://m.edsoo.ru/ff0d448e
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npocroe BeuiecTBo. O30H

dusnueckre U XUMUYECKHUE CBOMCTBA

22 KHCII0po/ia (peakliuy OKUCIIEHUS bubmmorexa LIOK
poAa (peartt ’ https://m.edsoo.ru/ff0d4614
ropenue). [lonsarue 06 okcumax
CriocoObI ToTy4eHUsT KHCIIOPOia B
23 J1a00paTOPHUH U IIPOMBIIIICHHOCTH bubmmorexa [JOK
patop P ’ https://m.edsoo.ru/ff0d497a
[IpumeneHnue kuciopoa
TennoBoi 3 PeKT XUMUIECKOM
24 peakuu, MOHSITHE O bu6mmoreka [IOK
TEPMOXHUMHYECKOM YPaBHEHHH, FK30- U https://m.edsoo.ru/ff0d4790
SHIOTEPMUUYECKHUX PEAKIIHUIX
TommuBo (HeTh, yroib ¥ METaH).
25 3ar }I3HeI§I/Ie(1];03 yra CIIOCOOBI Zro bubmmorexa LOK
p Ayxa, https://m.edsoo.ru/ff0d4c4a
MPEAOTBPALICHUS
[IpakTuueckas pabora Ne 3 o Teme
26 «[TonydeHne u coOMpaHKe KUCIOPOIa Bubmmorexa LHOK
yi . p poia, https://m.edsoo.ru/ff0d4ae2
W3YYCHHE €r0 CBOMCTBY
97 Bonopon — anemeHT u pocroe bubnuoreka [IOK
BelecTBO. HaxoxxaeHnue B npupoe https://m.edsoo.ru/ff0d4ddo
28 duznvecKknue U XUMUYECKHE CBOMCTBA bu6mmoreka [IOK
Bojopona. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 [ToHsiTHE O KUCIIOTAX U COMAX bubmmorexa [OK
https://m.edsoo.ru/ff0d50d2
30 Crioco0bI TToTy4eHHsT BOAOPO/Ia B bubnmuotexa [JOK
nabopaTtopuu https://m.edsoo.ru/ff0d4dd0
[IpakTuueckas pabora Ne 4 o Teme
bu6mmoreka [JOK
31 «ITomydenne u cobnpanme BOI0OpoOa,

W3y4YEHUE €r0 CBOMCTB)

https://m.edsoo.ru/ff0d4f42
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ModnsipHblii 00bEM Ta30B. 3aKOH

bubmuoreka [JOK

32
ABorazipo https://m.edsoo.ru/ff0d542e
Brruncienusa o0béMa, KOJIMYECTBA
33 BEIIECTBA rasa 0 €ro U3BECTHOM bubmorexa [JOK
0 MY https://m.eds00.ru/ff0d55a0
KOJINYECTBY BELIECTBA MIIK 00BEMY
Brruncienus 00bEMOB ra3oB MO
34 ABHEHHIO PeaKIMM Ha OCHOBE 3aKOHA bubmorexa LHOK
P . peart N https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIIEHHH I'a30B
35 duznueckrue 1 XMMUYECKHE CBOMCTBA bubnuorexa [JOK
BOJIBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanwii. [TonsTe 00 bubnuorexa [JOK
WHJIUKATOpax https://m.edsoo.ru/ff0d59e2
Bona xak pactBoputens. HackleHHbBIE
37 u HIGI:HaCBI peHHLIE aCTBOPBI MH:ICCOBEUI bubmorexa [JOK
. p PPl https://m.edsoo.ru/ff0d5b40
JI0JIS BEILIECTBA B pacTBOPE
[TpakTruyeckas pabora Ne 5 o Teme
38 «[IpurorosieHne pacTBOpoB ¢ bubnuoreka [IOK
ONpeACIEHHON MaCCOBOU JTOJIEN https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBAY»
39 KonTtponbHast pabota Ne2 o reme bubnnorexka [JOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 Oxkcupl: cocTaB, KJIacCupUKaIus, bubnuoteka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHue 1 XuMHYECKHUE CBOMCTBA
41 KHCIIOTHBIX, OCHOBHBIX ¥ aM(OTEPHBIX bubmmorexa LIOK
’ P https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHuUs: COCTaB, KJIacCU(UKAIIHS, bu6mmoreka [IOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca
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43 [TosnydyeHne u XUMHUYECKUE CBOWCTBA bubmumoreka [IOK
OCHOBaHHI https://m.edsoo.ru/ff0d67ca
Kucnotsl: cocras, kinaccudukaus, bu6mmoreka [IOK

44
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2

45 [TonyyeHnue u XMMHUYECKUE CBOMCTBA bubnmoreka [JOK
KHCIIOT https://m.edsoo.ru/ffOdfee2
Conu (cpegHue): HOMEHKIATypa,

46 CHOCOéBI: OJI )eHI/I}I XI/IMI/I‘IZ(I::)KI/IG bubmotexa [IOK

. v ’ https://m.eds00.ru/00ad9474
CBOMCTBa
[IpaxTnueckas padora Ne 6. Pemenue

47 SKCIEPUMEHTAIBHBIX 337a4 10 TEME bubnuorexa [JOK
«OCHOBHBIE KJIACCHI HEOPTAHUYECKUX https://m.edsoo.ru/00ad9b7c
COCTUHEHUN»

48 I'enernueckas cBsI3b MEKy KilacCaMu bubnnoreka [JOK
HEOPraHWYECKUX COCIMHEHUIN https://m.edsoo.ru/00ad9a50

bu6mmoreka [JOK

49 O000111eH1E U CHCTEMATHU3AIINS 3HAHUI

= 1 https://m.edso0.ru/00ad9ch?2
KonTtponbHast pabota Ne3 o reme
50 "OCHOBHBIE KJIACCHI HEOPTaHHYECKUX bubmorexa LOK
o P https://m.edsoo.ru/00ad9ela
COCIMHEHU I
[TepBbIe MOMBITKU KJIACCU(DHKALIMHI
51 XI/II\I/OII/I‘IGCKI/IX 3JIEMEHTOB l(?IOH;ITI/Ie 0 bubmorexa HOK
i https://m.edsoo.ru/00ad9ffa
rpynmnax CXOAHBIX SJIEMEHTOB
[Tepuonnuueckuii 3aKOH U
52 [lepuoanueckas cHCTEMa XUMHUECKUX bubmorexa HOK
PHOA https://m.edsoo.ru/00ada52c
snemeHToB /1. I. Menaeneena
buo OK
53 [Tepwopl, TPYIIITEI, TOATPYIIIIBI nbmmorexa I1

https://m.edsoo.ru/00ada52c
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Crpoenue atomoB. CocTaB aTOMHBIX

bubmuoreka [JOK

>4 saep. M3oTonbl https://m.edsoo.ru/00ada342
CrtpoeHue 3NIeKTPOHHBIX 000JI09eK
55 aToMoB 3JieMeHTOB [lepuoanueckoit bubmmorexa [JOK
https://m.edsoo.ru/00ada6bc
cucremsl /. 1. Menneneena
XapakTeprucTuKka XMMHUECKOTO
56 3JIEMEHTA MO €0 MOJIOKEHHUIO B bubmuorexa [JOK
[Tepuonnueckoit cucreme /1. U. https://m.edsoo.ru/00ada824
Menpeneena
3nauenue [lepuoanyueckoro 3akoHa s
57 pa3BUTHUA HAyKU U npakTuku. /. W. bubnnoreka [JOK
MeneneeB — y4€HbIU, IEAAror u https://m.edsoo.ru/00ada96e
TpaKJIaHUH
58 DIEeKTPOOTPULIATEIbHOCTh ATOMOB bubnuorexa [JOK
XUMHYECKUX AJIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmorexa [IOK
59 Hormast xiireckas cosp https://m.edsoo.ru/00adac34
60 KoBasieHTHas nonsipHas XUMUYECKas bubnnorexka [JOK
CBA3b https://m.edsoo.ru/00adaab8
61 KoBasieHTHast HEMOsIpHAs XUMUYECKast bubnunorexa [JOK
CBA3b https://m.edsoo.ru/00adaab9
bu6mmoreka [JOK
62 CTeneHE okuCeHHS https://m.edsoo.ru/00adae28
63 OKHCANTENBHO-BOCCTAHOBUTEIbHBIE bubmuoreka [IOK
peakuuu https://m.eds00.ru/00adb076
64 OxkucIuTenu u BOCCTAHOBUTENH bubmmorexa [JOK
https://m.edso0.ru/00adb076
65 KonrtponbHast padora Ne4 o reme bub6nuorexa [IOK
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«Ctpoenue aroma. XMMHUUYECKasi CBS3bY

https://m.edsoo.ru/00adb486

66 PesepBubIil ypok. O600111IeHIE 1 1 bubnnoreka [HOK
cucTeMaTu3alus 3HaHu! https://m.edsoo.ru/00adb33c
67 PesepBHelil ypok. O60011eH1E 1 1 bubnmoreka [JOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00ad9ch2
68 PesepBHelit ypok. O000IICHHE 1 1 bubnmoreka [JOK
cUCTEeMaTU3alus 3HAaHUU https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68
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9 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Konrpoabnbsie IIpakruueckue
n/n Bceero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypcsbl
[lepuoauueckuii 3aK0OH.

1 [Tepnonuueckas cucrema 1 bubnnoreka [JOK
XUMHYECKHUX 3eMeHToB /l. U. https://m.edsoo.ru/00adb59
Menneneena
3aKOHOMEPHOCTH B U3MEHEHHUH

2 CBOMCTB XUMHUYECKHUX AITEMEHTOB 1 bubmmorexa [JOK

N https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPHUOIOB

3 Kiaccudukanust 1 HOMEHKIIaTypa 1 bubnuorexa [JOK
HEOPraHWYECKUX BEUIESCTB https://m.edsoo.ru/00adb7e2

4 Bubl XuMHU4uecKoM CBS3U 1 THITBI 1 bubmuorexa [JOK
KPUCTAJUIMYECKUX PEIETOK https://m.edsoo.ru/00adbac6
Konrtponsnas padora Nel o teme

5 «[ToBTOpEHUE U yrirybiaeHne 3HaHUil 1 1
OCHOBHBIX Pa3/IeJIoB Kypca 8 kiacca»

5 Knaccugukarus Xummuueckux 1 bubnnorexka [JOK
peaxkLtii 10 pa3IuYHbIM IIPU3HAKAM https://m.edsoo.ru/00adbch0
ITonsiTHE O CKOPOCTH XUMHYECKOU

7 eakuu. IIoHsATHE O TOMOT€HHEIX U 1 bubmmorexa LOK
P ] https://m.edsoo.ru/00adbe9a
TETEPOTEHHBIX PEAKIIHIX
[TonATHE 0 XMMUYECKOM PaBHOBECHH.

bu6mmoreka [JOK
8 ®DaKTOPHI, BIUSAIOIINE HA CKOPOCTh 1

XUMHYECKOH PCAKIUMN U IMOJIOKECHUC

https://m.edsoo.ru/00adc28¢c
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XUMHYCCKOI'0 paBHOBCCHUA

OKHUCIINTEIIFHO-BOCCTAHOBHUTEIIHLHEIC

bu6mmoreka [IOK

9
peakuuu https://m.edsoo.ru/00adcade
Teopust 37EKTPOTUTUYECKON
10 nccoruanmu. CuibHbBIE U ci1a0ble buGnnorexa LIOK
a HHATH. https://m.edsoo.ru/00adcd68
3JICKTPOJIUTHI
11 HNouHble ypaBHEHUS PeaKIINi buGnnorexa LIOK
P peart https://m.edsoo.ru/00add448
XHUMHUYECKHAE CBOMCTBA KUCIOT U
12 OCHOBAHUI B CBETE IIPEACTABICHUI bubmmorexa LHOK
p uﬂ https://m.edsoo.ru/00add5d8
00 2JIEKTPOJIUTUYECKON JUCCOIHAIIIHI
XUMHYECKHE CBOMCTBA COJIEH B CBETE
13 [IpEACTABIIEHUI 00 bubnmorexa LHOK
p . https://m.edso00.ru/00add8b2
3JICKTPOJIMTUYECKON JUCCOIHAITIHI
14 TTousTie o runponze coien bubmmorexa LHOK
Ap https://m.edsoo.ru/00add9d4
15 O000mIeHNEe U CHCTEMaTH3aITHS bubmuorexa [JOK
3HAHUN https://m.edsoo.ru/00addd12
[TpakTnyeckas padora Ne 1.
16 «Perrenne KCriepuMeEHTaAIbHBIX Bubmorexa ITOK
p https://m.edsoo.ru/00addbfa
3a1a4»
KonrponsHas padora Ne2 o teme
17 «SJIeIl:T OJ'II/ITIf‘-IeCKaH UCCOLAAIUA bubmmorexa LOK
p A HHAATHA. https://m.edsoo.ru/00addec0
XYUMUYECKUE PEaKIIMH B PACTBOPAX)»
OO0mras XxapakTeprucTHKa rajJoreHOB.
18 XUMHAYECKHUE CBOWCTBA HA IIPUMEPE bubmmorexa LOK
p p https://m.edsoo.ru/00addfe2
XJiopa
19 Xnoposogoposa. CossiHast KUCIIOTA, bubnnorexa [JOK
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XUMHUYECKHUE CBOWCTBA, MOTYYCHHE,

https://m.edsoo.ru/00ade104

pUMEHEHHE
[IpakTuueckas padora Ne 2 o reme
20 «[Tonmy4yeHne CONSTHON KUCTOTHI bubmorexa LHOK
YACHIS . ’ https://m.edsoo.ru/00ade348
u3ydeHue e€ CBOMCTB»
Brruncnenus no ypaBHEHUSIM
21 XUMWYECKUX PEAKILIUNA, €CII OQUH U3 Bubmaorexa ITOK
P ’ https://m.edsoo.ru/00ade488
pEeareHToB JIaH B U30BITKE
99 OO01mas xapakTepuCcTUKa 3JIEMEHTOB bubnuorexa [JOK
VIA-rpymmsl https://m.edsoo.ru/00ade64a
AJTOTpONTHBIC MOTU(DUKAIIMH CEPHI.
93 Haxoxnenue cepbl 1 €€ cCOeTMHEHUI bubnuorexa [JOK
B NpUpoJie. XUMUYECKHUE CBONCTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBoaopo1, CTpOCHHUE, bubnnoreka [JOK
bu3HYecKre U XUMHUYECKUE CBOMCTBA https://m.edsoo.ru/00ade802
Oxkcunsl cepbl. CepHast KHCIIOTA,
25 du3nueckre U XMMUYECKHE CBOMCTBA bubmmorexa [JOK
’ https://m.edsoo.ru/00adea28
MIPUMCHCHUE
XUMUYECKUE peaKilui, JexKalinue B
OCHOBE ITPOMBILINIEHHOT'O CrIocoba
26 MIOJIyYEHUS CEPHOMN KUCIIOTHI. bubnuoreka [IOK
XHUMHUUYECKOE 3arpsA3HEHUE https://m.edsoo.ru/00adec8a
OKpYKaIoIle cpeibl COETUHEHUSIMU
cepsl
97 Brruncnenue MaccoBOil JOJIM BBIXO/1a bu6mmorexa [IOK
MPOAYKTa PeaKIuu https://m.edsoo.ru/00adec8a
28 OO01mast XxapakTepuCcTHKA dJICMCHTOB bubmmoreka [JOK
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VA-rpynisl. A30T, paclipocTpaHeHHe
B IIpupoze, GpU3n4ecKue u
XMMHUYECKHE CBOMCTBA

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

AMMHaK, ero pu3nvecKue u

29 XUMHUYECKHE CBOWMCTBA, MOJTyYEHUE U bubmmorexa [JOK
» OV https://m.eds00.ru/00adf004
MPUMEHCHUE
[TpakTrueckas padota Ne 3 o Teme
30 «[TonydyeHne aMMuaka, U3y4eHHE €ro bubmmorexa [JOK
. I > 13YH https://m.edsoo.ru/00adf180
CBOWCTBY»

31 A3oTHas KucioTa, e€ Gpusndeckue u bubnuorexa [JOK
XHMHYECKUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonb30BaHre HUTPATOB U COJICH
aMMOHHS B KQUeCTBE MUHEPATbHBIX

32 00peHuid. XUMHYECKOE bubmorexa LHOK
yAObP ’ . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPY’KaIOIIEH cpeibl
COETMHEHUSIMU a30Ta
®ochop. Okeun pochopa (V) u

33 (poc;)o pHa;I KI/ICJ'I((l))Ta (1)(1)1/1331/1(‘16331(1/16 u bubnorexa LIOK

P . https://m.edsoo.ru/00adf68a
XUMHUYECKHE CBONCTBA, MOIyYCHHE
Ucnonb3oBanue ¢pocdaTtos B

34 KaueCcTBE MUHEPATLHBIX YI0OPEHUH. bubnuotexa [JOK
3arpsi3HEHUE TPUPOTHON CPEIbI https://m.edso0o.ru/00adfc20
docharamu
Yrnepon, pacipocTpaHEHHE B

35 npu i 2e1 imnIzIeCKie Y XUMHUYECKHUE bubmmorexa LIOK

PUPOAE, https://m.eds00.ru/00adfd9c
CBOWCTBa
36 Oxkcunsl yriaepoaa, ux pusudeckue u bubnmoreka [JOK

XUMHYECKHE CBOMCTBA.

https://m.edsoo.ru/00adfebe
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DKoJ0rn4ecKue npooIemsl,
CBsi3aHHBIE ¢ OKcHIOM yrieposa (1V)

37 VYronpHas KUcoTa U €€ Cou bubmmorexa LIOK
https://m.edsoo.ru/00ae006¢
[IpakTuueckas padora Ne 4 o reme
"ITosrydyeHune yrieKucioro rasa. bubmumoreka [IOK

38
KauectBennas peakuus Ha kapOOHaT- https://m.edsoo.ru/00ae027e
noH"

[TepBoHavabHBIEC TOHATHSA 00
39 OpraHMYECKHUX BEIISCCTBAX KaK O bubmmorexa [JOK
p https://m.edsoo.ru/00ae054e
COCIMHEHUSX YIiIepoaa
40 Kpemnuii u ero coequHeHNs bubmmorexa [JOK
P https://m.edsoo.ru/00ae080a
[IpakTuueckast padora Ne 5. Pemenue

41 AKCIEPUMEHTAIBHBIX 3a7a4 110 TEME bubnnoreka [JOK
«Baxneinne HeMeTaIbl U UX https://m.edso0.ru/00ae0bf2
COCTUHCHUS
Konrtponsnas padora Ne3 o reme

42 «Baxneinne HeMeTaIbl U UX bubmmorexa [JOK

https://m.edsoo.ru/00ae0e18
COCTUHCHUS
OO01mas xapakTepucTUKa XUMUYECKIX
3JIEMEHTOB — METaJLJIOB.

43 Mertannudeckas CBSI3b U bu6mmoreka [JOK
METaJUTNYECKast KpUCTAJIIINIECKast https://m.edsoo.ru/00ae103e
pemérka. Pu3nuecKkue CBOMCTBA
METaJIJIOB
XHUMHUYECKHE CBOIICTBA METAJLIOB.

. bubmuorexa [JOK

44 DNEKTPOXUMHUYECKUH psifg

HaIPSHKEHUN METaJNIOB

https://m.edso0.ru/00ae1156
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O0611me crnocoObl MoTy4eHHs
MmeTtaiuioB. CruiaBel. Beraucienus no

45 aBHEHUSIM XVMHUYECKUX PEaKIil buGnnorexa LIOK
P peartmi, https://m.eds00.ru/00ae1156
€CJIM OJIMH U3 PEeareHTOB COJECPIKHUT
pUMeCcH
46 [NousATHE O KOPPO3UU METAIUIOB buGnnorexa LIOK
PP https://m.edso0.ru/00ael1278
bu6mmoreka [IOK
47
[lernoumsie meramer https://m.edsoo.ru/00ael4b?2
48 OKCHUIbI U TUAPOKCUIBI HATPUS U bu6mmorexa [IOK
KaJnusg https://m.edsoo.ru/00ael4b?2
49 [IlenoyHO3EMENBHBIE METAILIBI — bubnuorexa [JOK
KaIbIIMA U Mardui https://m.edsoo.ru/00ael5e8
50 Baxkneiimre coequHeHNs KalbIUs bubmorexa [JOK
A 1 https://m.edsoo.ru/00ae15e8
51 O00011eHNEe U CUCTEMATU3ALIS
3HAHUN
59 JKEcTKOCTh BOABI U CIIOCOOKI €€ bu6mmoreka [JOK
YCTpPaHEHUS https://m.edsoo.ru/00ae1886
[IpakTrueckas padota Ne 6 o Teme
53 "XEcTKOoCTh BOABI 1 METOOEI €€ bubmmorexa [TOK
\ 8 A https://m.edsoo.ru/00aelae8
yCTpaHEeHHs
bu6mmorexa [IOK
54 A 7
TTOMHHIH https://m.edsoo.ru/00aelc64
55 AMpoTepHbIe cBONCTBA OKCHA U bubnnoreka [JOK
TUIPOKCHIA https://m.edsoo.ru/00aelc64
56 Keneso bu6mmoreka [IOK

https://m.edsoo.ru/00ael1d86
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Oxcuipl, TMIPOKCHU/IBI U COJIU JKEJIE3a

bubmuoreka [JOK

> (1) u xene3a (1) https://m.edsoo.ru/00ae35e6
58 O060011eHNEe U CUCTeMAaTH3aIHS
3HAHUH
[TpakTuueckas padora Ne 7. Pemenue
SKCIIEPUMEHTAIBHBIX 3aJ1a4 110 TEME bubnnoreka [HOK
59 .
«Baxueimue MeTauibl 1 UX https://m.edsoo.ru/00ae3de8
COCITUHEHUS
Boruncnenus o ypaBHeHUAM
XUMHUYECKHUX PEaKIIHii, €CIU OJIUH U3
50 peareHToB J1aH B U30BITKE WU bubnnoreka [JOK
COIEPKUT IpUMecH. Beruncnenus https://m.edsoo.ru/00ae1750
MacCOBOM JI0JIM BbIXOJa MPOAYKTa
peakiuu
61 O0600I11IeHNE U CUCTEMATU3ALUS
3HAHUH
KonTponsHnas padora Ne4 o teme
62 «Baxuelme MeTauibl 1 UX
COETUHEHUS
63 BemectBa u matepuansi B bu6mmoreka [JOK
IIOBCEIHEBHOU KU3HU UeJI0BEKa https://m.edso0.ru/00ae3f50
64 XVMHYECKOE 3arpsi3HEHUE bubnuoreka [IOK
OKpYXKarolleu cpebl https://m.edsoo.ru/00ae4270
65 Ponb xumuu B pelieHuu bubnnoreka [JOK
IKOJIOTMUYECKUX MPOoOIeM https://m.edso0.ru/00ae4270
66 PesepBublit ypok. O60011eHMEe U bubnuorexa [IOK
cucTeMaTrn3anus 3HaHUI https://m.edso0o.ru/00ae0dOa
67 PesepBublit ypok. O0o01IeHNE U bub6nuorexa [IOK
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CUCTEMAaTHU3alus 3HaAHUI

https://m.edsoo.ru/00adb33c

68

PesepBHbIil ypok. O0001ICHNE 1
crucTemMaTu3auuvs 3HaHU

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

68

bu6mmoreka [IOK
https://m.edsoo.ru/00ad9ch2
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KoMmnoHeHT coaep:kaHus IPOrpaMMbl BOCIUTAHUSA 110 Y4eOHOMY NMPeIMeTy
«XHuMHD» 0CHOBHOE 00111ee oOpa3oBanue 8-9 kiaaccol Ha 2024-2025 yueOHblii ro1
LleneBble OpPUEHTHPHI PE3YJITATOB BOCIUTAHUS HA YPOBHE OCHOBHOTO OOIIEro

oOpa3oBaHus.

['pak1aHCKO-TIATPUOTHYECKOE BOCITUTAHUE:

CO3HaBaTh MPHUHAJICKHOCTh K CBOEMY HAapoJly W K OOIIHOCTH rpaxkiaaH Poccum,
MPOSIBIISATH YBKEHUE K CBOEMY M IPYTHUM HAPOJIaM;

MOHUMATh CBOIO CONPHYACTHOCTH K MPOILUIOMY, HACTOSIIEMY U OyIyleMy POAHOIO
Kpas, cBoer Ponunsl - Poccun, Pocculickoro rocynapcraa.

JlyXOBHO-HPaBCTBEHHOE BOCIIUTAHUE:

CO3HABATh IICHHOCTh KON YEIIOBEYECKON KU3HU, MPU3HABATh MHIMBUYaTbHOCTh
Y JOCTOMHCTBO Ka)/I0T0 YeJIOBEKa.

duznyeckoe BOCIUTAHUE, (OPMUPOBAHHUE KYIBTYPHI 370POBBS U SMOIMOHAIHHOTO
OJ1aronoIy4us:

OCpeXHO OTHOCUTHCSA K (PH3UYECKOMY 30POBBIO, COOIIOAATH OCHOBHBIC IPAaBHIIA
3I0pOBOT0 W Oe3omacHoro sl cedst W apyrux Jrojedl obpa3a >KM3HHU, B TOM YHCIE B
MH(POPMALIMOHHOMH Cpee;

BJIa/IeTh OCHOBHBIMHM HAaBBIKAMHU JIMYHOW M OOIIECTBEHHOW TUTHMEHBI, 0€30MacHOro
MOBEJICHUS B OBITY, IPUPOJIE, OOIIECTBE.

TpynoBoe BocnuTaHue:

CO3HaBaTh IICHHOCTh TPY/Ia B )KM3HU YEJIOBEKA, CEMbH, OOIIIECTBA,

MPOSBIISATh YBOKEHUE K TPYAY, JIOASM Tpyna, OepekHOe OTHOIICHUE K pe3ysbTaTraM
TpyIa, OTBETCTBEHHOE MOTPEOIICHUE;

MPOSIBIISATH MHTEPEC K Pa3HBIM MPodeccusiv;

y4acTBOBaTh B PA3MYHBIX BHJAX JOCTYITHOTO IO BO3pacTy TpyAa, TPYIOBOU
NeSITeIbHOCTH.

DKOJIOTHYECKOE BOCTIUTAHUE:

MOHUMATh LIEHHOCTh MPHUPOJBI, 3aBUCUMOCTh KU3HH JIOJCH OT MPUPOJBI, BIUSHUE
JIOJICH Ha IPUPOJTY, OKPYKAIOIIYIO CPEY;

MPOSBIATH JTIOOOBb U OepexHOe OTHOIIEHHE K MpUPOJe, HENpUATHE ICHCTBHIA,
MPUHOCAIINX BPEJI IPUPOJIe, OCOOCHHO JKUBBIM CYIIECTBAM;

BbIpaXXaTh TOTOBHOCTh B CBOEH JEATEIHHOCTU MPHUIACPKUBATHCS SKOJOTHUYECKHUX
HOPM.

[{leHHOCTH HAYYHOTO MO3HAHUS:

BBIp@XaTh IMO3HABATEIbHBIC HMHTEPECH, AKTHBHOCTh, JIIOOO3HATEIILHOCTh U
CaMOCTOSITENTLHOCTh B MIO3HAHUU, HHTEPEC U YBAXKEHHUE K HAYUYHBIM 3HAHUM, HAYKE;

00yaaTh TEPBOHAYAIBHBIMHU TIPEJCTABIICHUSIMUA O TPUPOIHBIX H  COIHATBHBIX
00BEKTaX, MHOTOOOpa3uu OOBEKTOB M SBICHUN NPHUPOIBI, CBSI3U J>KUBOW U HEKHUBOU
MIPUPOJIBI, O HayKe, HAyYHOM 3HAHHH,

UMETh TEpPBOHAYAIBLHBIE HABBIKM HAONIOJACHUM, CHCTEMAaTHU3allud M OCMBICIICHUS
OITBITa B €CTECTBEHHO-HAYYHON M TYMaHUTAPHOU 001aCTSIX 3HAHUS.
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