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COJEPKAHUE OBYYEHUA

8 KUIIACC

IlepBoHaYa/IbHBbIE XMMUYECKHE MOHATHUSA

[Ipenmer xumuu. Ponb XUMHUM B KHU3HM YE€JIOBEKa. XHUMHUS B CUCTEME HayK. Tema u
BemecTBa. Pu3HUecKre CBOMCTBA BEUIECTB. ArperarHoe cocrosiHue BemectB. llonsatue o
METOJIaX MO3HaHUs B XuMuH. UncTsie BemecTBa u cMecu. CriocoObl pa3jiesieHus: CMecen.

ATOMBI U MOJIEKYJIbl. XHUMHYECKHE dJeMeHThl. CHMBOJIBI XHMHUUYECKHX 3JEMEHTOB.
[IpocTeie U coXKHBIE BelIeCTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE.

Xumuyeckas (opmyma. BaleHTHOCTP aTOMOB XHMHUYECKHUX 3JEMEHTOB. 3aKOH
MOCTOSTHCTBA cocTaBa BemecTB. OTHOcUTENbHAs aTOMHAast Macca. OTHOCUTENIbHASI MOJIEKYIISIpHAS
Macca. MaccoBast 10Jis1 XHMHYECKOTO 3JIEMEHTA B COSIMHEHUH.

KomnuectBo BemectBa. Moab. MonsipHas macca. B3anMOCBSI3b KOJIMYECTBA, MAacChl M
YHUCJIa CTPYKTYPHBIX €IMHUIL BellecTBa. Pacu€Tel mo opMysiaM XUMHUUYECKUX COSTMHEHUH.

dusznueckue M XUMUYECKHE SBJICHHS. XUMHUYECKas peakiuus U e€ TPU3HAKU. 3aKOH
COXpaHEHHUsI MacChl BEIIECTB. XUMHUYeCKne ypaBHeHUs. Kiaccupukanuss XMMHUECKUX PEaKIIuil
(coenuHeHws, pa3IoKeHUs, 3aMeIeHs], 0OOMEHa).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHYECKOW TOCYIOH, MpaBHJIaMd paObOTHl B JIAOOpAaTOpUH W MPUEMAMHU
oOparenus ¢ JabopaTopHbIM O0OPYIOBAaHUEM, M3YYCHHE M OMUCAHUE (PU3NUYECKUX CBOMCTB
00pa3IoB HEOPTaHMYECKUX BEIIECTB, HAOMOAeHUE (PU3NUYECKUX (TIaBIICHUE BOCKA, TasTHUE JIbJIA,
pacThpaHue caxapa B CTYNKE, KHTIEHUE M KOHJEHCAIUs BOJbI) U XUMHUYECKUX (FOpEHUE CBEYH,
MPOKaJTUBAHUE MEIHOM MPOBOJIOKH, B3aMMOJICHCTBUE MeJla C KUCIIOTOM) sIBJICHUH, HAOII0IeH e
W ONHUCAaHME TMPU3HAKOB TMPOTEKAaHMSI XUMHUYECKHX peakiuil (pas3jiokeHue caxapa,
B3aMMOJICHICTBHE CEPHOM KHUCIIOTHI C XJIOPUIIOM Oapus, pasiokeHue ruapokcuaa meau (1) mpu
HarpeBaHWH, B3aWMOJCHCTBUE >kene3a ¢ pactBopoM coqu meam (ll), m3ydeHme crmocoOoB
paszesieHuss CMeceil: ¢ MOMOIIbI0 MarHuTa, (UIbTpPOBaHHWE, BHINApUBAHUE, IUCTUILISALUA,
xpomatorpadus, TMpoBeIeHWE OYUCTKA TMOBAPEHHOW conM, HaOMIOJECHHE U OIHCaHUE
pEe3yJIbTaTOB MPOBEACHUS OIbITAa, WUIIOCTPUPYIOLIETO 3aKOH COXPAHEHMsS MAacChl, CO3JaHHe
Mozenel MOJIeKy (IapOCTEPIKHEBBIX).

BaxHeiinue npeacTraBuTe/ M HEOPraHUYeCKUX BellecTB

Bo3nyx — cmech razos. CoctaB Bo3ayxa. Kuciopon — siaeMeHT M MpPOCTOE BEIIECTBO.
Haxoxpaenue kucnopoja B npupoje, Gu3nyecKkue U XUMUYECKUE CBOMCTBA (peakluu TOPSHHUS).
Oxcunpl. Ilpumenenue xkucnopoga. CrnocoObl MMONydeHHUs KUCIOpoJa B JlabopaTopuu U
npoMelieHHocTu. KpyroBopot kucnopoaa B mpupone. O30H — auioTpomnHas MoaupUKaius
KHCTIOpO/Ia.

TemoBoit 3¢h(dekT XUMHUECKON peakluud, TEPMOXUMHUYECKHE YPaBHEHHsS, HK30- U
SHAOTEPMHUUYECKHE peakuu. TOMIMWBO: Yroib W MeETaH. 3arps3HEHUE BO3/1yXa, YCUJIEHUE
MApHUKOBOTO 3P QeKTa, pa3pylieHne 030HOBOTO CIOSL.

Bomopon — »snemeHT M mpocroe BemecTtBo. HaxokaeHue Boopoja B INPUPOJE,
(buznuecKkrue u XMMUYECKHE CBOWCTBA, MPUMEHEHHUE, CTIOCOOBI MoydeHusi. KuciaoTel u conu.

MonsipHblil 00bEM ra3oB. PacuéTsl 10 XUMHUYECKUM YpaBHEHHSIM.

®dusnueckue cBoMcTBa Boabl. Boma kak pactBoputens. PactBopel. HaceliieHHble u
HEHACBIIIEHHbIE PacTBOPBL. PacTBOpUMOCTH BellecTB B Boje. MaccoBasi J0Jsi BEIIECTBa B
pactBope. XuMu4eckue cBOWCTBAa BOJbl. OcHOBaHUs. Poiib pacTBOPOB B MPUPOJE U B KU3HHU



yenoBeka. KpyroBopoT BOJIbI B Ipupoje. 3arps3HEHHE MPUPOHBIX Boja. OXpaHa M OYMCTKA
MIPUPOTHBIX BOJI.

Knaccudukanuss Heopranmdecknx coeauHeHuid. Oxcuapl. Kitaccuukanus OKCHIIOB:
cojieoOpa3ymomie (0OCHOBHBIE, KHCIOTHBIE, aM(oTepHbIe) U HecoseoOpasytone. Homenknarypa
oKkcu10B. DU3nUEcKre U XMMHUECKHUE CBOMCTBa OKcUI0B. [loyueHue okcuios.

OcnoBanms. Kiaccudukanus oOCHOBaHWH: MIEIOYM W HEPACTBOPUMBIE OCHOBAHHUS.
Homenknarypa ocHoBanmil. ®Pu3MyYecKHMe M XUMHUYECKHE CBOWCTBAa OCHOBaHMM. [lomydeHue
OCHOBaHUM.

Kucnotel. Knaccudukamus kucnot. Homenknatypa kucinor. Ou3nuecKue U XUMHUIECKUE
cBoiicTBa KuCIOT. P akruBHocTu MmetaiuioB H. H. bekerosa. [lonyueHne Kucior.

Comu. Homenxknarypa coseil. @usznueckue U XMMHUYECKHE cBOMcTBa coseld. [lomyuenue
COJIEH.

['enernueckas cBs3b MEXKIY KJIacCaMM HEOPraHUYECKUX COEIUHEHUM.

Xumuueckuit IKcnepumenm:

KaueCTBEHHOE ONpEJIEJIEHNE COJIepKaHus KUCIOpoJia B BO3AyXe, MOJIyueHue, coOupaHue,
pacro3HaBaHHe M HM3y4€HHE CBOMCTB KUCJIOPOJa, HAOIIOJEHHE B3aUMOJCUCTBHS BEIIECTB C
KHCJIOPOJIOM U YCIIOBHS BO3HUKHOBEHHS U MpEKpalleHHs] TOpeHus (1oxkapa), 0O3HaKOMJIEHHUE C
oOpa3liaMu OKCHJOB W OIMCAaHHE MX CBOICTB, IMOJy4YeHHE, cOOHMpaHHe, pacrno3HaBaHUE U
H3yYeHHe CBOWCTB BOJOpoaa (ropeHme), B3amMojeiicTBue Bojopoga ¢ okcugom wmeau (I1)
(BO3MOXHO HMCIOJIb30BaHUE BUIEOMATEPHAIOB), HAOMI0IeHHEe 00pa3IOB BEIIECTB KOJIUYECTBOM
1 Moub, UccneaoBaHUE OCOOEHHOCTEH PACTBOPEHHUS BEIIECTB C PA3IUYHOM PACTBOPHUMOCTHIO,
MPUTOTOBJIEHUE PACTBOPOB C OMNPEACIEHHON MAcCOBOM [10JIell PacTBOPEHHOIO BEIIECTBA,
B3aMMO/JICHICTBUE BOABI C MeTalylaMH (HaTpueM M KajbleM) (BO3MOXHO HCIOJIb30BAHUE
BHJIEOMATEpPUANIOB), UCCIIEJOBaHHE OOPa3[0B HEOPraHMYECKUX BEIIECTB Pa3IMYHBIX KJIACCOB,
HaOJI0/IeHNe M3MEHEHMsI OKPACKH WHIMKATOPOB B PACTBOPAX KHUCIOT W IIENOYEH, H3ydeHHE
B3auMojeiicTBus okcuma meau (ll) ¢ pacTBopoMm cepHO# KHCIOTHI, KHUCIOT C METaUlaMH,
peakuuii HEeWTpalau3alMM, IOJYYEHHE HEpacTBOPUMBIX OCHOBAHMM, BBITECHEHHUE OJIHOTO
MeTajula IPyruM U3 pacTBOpa COJIM, PEIICHHE SKCIEPUMEHTANIBHBIX 3a1a4 110 TeMe «BaxHenmue
KJIACChl HEOPraHUYECKUX COCTUHEHUID.

Iepuonuyeckuii 3axkon u Ilepuoanyeckasi cucrema xumudeckux 3jiaementoB I, U.
MenpgesieeBa. CtpoeHne aToMOB. XMMH4YeCKas CBA3b. OKHUCIUTEIbHO-BOCCTAHOBUTE/IbHbIE
peakuuu

[lepBpie mOMBITKM KJIACCU(PUKALMKA XUMHUYECKUX djeMeHToB. [loHsiTHEe 0 Tpymmax
CXOJHBIX AJIEMEHTOB (ILI€JIOYHBIE U IIETOYHO3EMENIbHBIE METAJUIbI, TAJIOTeHbl, HHEPTHBIE Ta3bl).
DneMeHTHI, KOTOpbIe 00pa3yloT aM(pOTepHbIE OKCUIBI U THIPOKCH/IBI.

[lepuonnueckuii 3akoH. Ilepuomuueckas cucrema xuMuueckux aiemeHtos J[. .
MenneneeBa. KopoTkomepuonnas u anuHHomnepuogHas ¢opmel [leprogunueckoid cUCTEMbI
xumuyeckux osnemeHTtoB JI. M. Menneneea. llepuonst u rpynmbl. Dusnyeckuii CMBICIH
MOPSAAKOBOTO HOMEPA, HOMEPOB MEPUOAA U TPYIIIBI JJIEMEHTA.

Crpoenune artomoB. CoctaB aroMHbIX snep. HW3otombl. Onektponsl. CTpoeHue
AIIEKTPOHHBIX 000J0UYEK aTOMOB MepBhIX 20 XUMHUYecKUX 37aeMeHTOB [leproaudeckoil CUCTeMbI
J. WN. MengeneeBa. XapakTepuCTUKa XUMUYECKOTO »3JIE€MEHTa IO €ro IMOJIOKEHUIO B
ITepunoaunueckoii cucreme . 1. Menneneesa.

3aKOHOMEPHOCTU U3MEHEHUS pPaauyca aTOMOB XUMHUUYECKHUX 3JIEMEHTOB, METAJUTMUYECKUX U
HEMETAJUTMYECKUX CBOMCTB MO IPyIIaM U MEPUOAAM.



3nauenue [lepuoanueckoro 3akoHa u lleproauyeckoil CUCTEMbl XUMUYECKUX AJIIEMEHTOB
JUIsl pa3BUTHA HayKku U npaktuku. J[. M. MenneneeB — yd€HbIN U IpaKJaHUH.

Xumuueckas CBS3b. KoBanenrtnas (monstpHast u HETOJIsIpHAas) CBSI3b.
DNEeKTPOOTPULIATENLHOCTh XUMHUECKUX 31eMeHTOB. loHHast CBSI3b.

Crenenp  okucieHusi.  OKUCIUTENBHO-BOCCTAHOBUTENbHBIE  peakiuu.  [Iporecchl
OKHCJICHUS U BOCCTAHOBJICHUS. OKUCITUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

M3Y4YCHHE OO0pa3IOB BEIICCTB METAUIOB M HEMETaUIOB, B3aUMOJICHCTBUE THJIPOKCHIIA
[IMHKA C PAacCTBOpPaMHU KHUCIOT M IIEJIOYEH, MPOBEIECHUE OMBITOB, WUTIOCTPUPYIOUIUX MPUMEPHI
OKHCITUTEIHLHO-BOCCTAHOBUTEIILHBIX PEAKIIUM (TOpeHre, peakiiui pa3ioKeHUs], COCTUHEHU).

Meostcnpeomemmnuoie ceasu

Peanuzarust MeXIpeAMETHBIX CBSI3€H MpPU U3YUYEHUH XUMHUU B § KIIACC€ OCYIIECTBIISETCS
Yepe3 HCMOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAyYHBIX TIOHSATHUN, TaK U TOHSTHH,
SIBJISTFOLIIAXCSI CACTEMHBIMH JJIs1 OTACIIBHBIX MPEMETOB €CTECTBEHHO-HAYYHOTO IIUKIIA.

OO0mue ecTeCTBEHHO-HAyYHbIE TOHSTHS: HAaydHbIM (akT, TUINOTE3a, TEOpHUs, 3aKOH,
aHainW3,  CHHTE3,  Kilaccupukanus,  TMEePUOJUIHOCTh,  HAOITIOJEHUE,  DKCIEPUMEHT,
MOJISTUPOBAHNE, U3MEPEHNE, MOJICIIb, SIBIICHHE.

®dusmka: Marepus, arToMm, DOJEKTPOH, NPOTOH, HEUTPOH, WOH, HYKIHUJI, W30TOIIbI,
PaIMOaKTUBHOCTh, MOJIEKYJA, JJIEKTPUYECKHI 3apsii, BEIIECTBO, Telo, O0BEM, arperatHoe
COCTOSIHME BEIIECTBa, a3, (U3MYECKHUE BEIMYHMHBI, CIMHHIBI U3MEPEHUS, KOCMOC, TUIAHETHI,
383151, ComHIIE.

buonorus: dotocunres, nprxanue, ouocdepa.

l'eorpadusa: armocdepa, ruapochepa, MuHEpadbl, TOPHBIE TIOPOJBI, IOJIE3HbBIE
HCKOIaeMbI€, TOILIMBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBo 1 XUMHYeCKasi peaKIusi

ITepuonuueckuii 3akoH. Ilepuomuueckass cucrema XuMHUeckux osyemeHtoB [ .
MenpeneeBa. CrTpoeHne aroMoOB. 3aKOHOMEPHOCTHM B HW3MEHEHHU CBOMCTB XHUMHYECKHX
JJIEMEHTOB MEPBBIX TPEX MEPUOAOB, Kalls, KalblMsi U HUX COCIUHEHUN B COOTBETCTBUHU C
MOJIOKEHHUEM 3JIeMeHTOB B [leprnoanyeckoii cucteme u CTPOSHUEM HX aTOMOB.

CrpoeHue BemiecTBa: BHJIBI XUMHYECKOW CBS3U. THUIBI KPUCTAIIMUECKUX PEIIETOK,
3aBUCHUMOCTh CBOMCTB BEIIECTBA OT THUIA KPUCTALIUYECKOW PEMIETKH U BUJA XUMHUYECKOU
CBSI3H.

Knaccudukanuss u HOMEHKJIATypa HEOPraHMUYECKUX BEIIECTB. XUMHYECKHE CBOWCTBA
BEIECTB, OTHOCSIIMXCS K Pa3JIMYHBIM KiaccaM HEOPraHUYECKUX COCTUHEHHM, TreHeTHuYecKas
CBSI3b HEOPraHUYECKHX BEIIECTB.

Knaccudukanus XMMHUYECKUX PeakIuil 0 pa3TUYHbIM MpH3HAKaM (M0 YUCITY U COCTaBy
YYaCTBYIOIIMX B PEAKIMH BEIIeCTB, MO TEIUIOBOMY 3¢ (deKTy, M0 HU3MEHEHUIO CTeneHei
OKHUCJICHUS XUMUYECKHX 3JEMEHTOB, 10 O0OpaTMMOCTH, MO y4YacTHIO KaTaiu3aropa). DK30- U
SHIOTEPMHUUECKHE PEAKIINU, TEPMOXUMUYECKNE YPABHEHUSI.

[Tonsitne o ckopoctu xuMuyeckoil peakuuu. [loHarue 06 oOpaTUMBIX M HEOOPATUMBIX
XUMUYECKUX peakuusx. [[OHSATHE O TOMOreHHBIX M TIeTEepPOreHHbIX peaknusx. llonstue o
karanuze. [loHsiTHe 0 XuUMHUYECKOM paBHOBeCHMHU. DaKTOphl, BIMSIOUIME HAa CKOPOCTh
XUMUYECKON PEaKIUU U MOJI0KEHUE XUMUUECKOTO PaBHOBECHSL.



OKUCIIUTENFHO-BOCCTAHOBUTENBHBIE PEAKIMH, JJIEKTPOHHBIM OalaHC OKUCIUTEIHHO-
BOCCTaHOBUTEIbHON peakuuu. CoCTaBlI€HHE YPABHEHMM OKHCIINUTEIBHO-BOCCTAHOBUTEIBHBIX
peaKiuii ¢ UCTIOJIb30BaHMEM METOIa AIEKTPOHHOro OanaHca.

Teopust 3MEKTPOIUTUYECKON TUCCOLMALUU. DJIEKTPOJIUTHI U HEEKTPOJIUTHL. KaTtnonsl,
aHUOHBI. MeXaHM3M [HCCOIMALIMKM BEUIECTB C pPA3JIMYHBIMM BUJAMU XUMHUYECKOW CBS3H.
Crenenp auccouuanyy. CUIbHBIE U CI1a0bI€ AIEKTPOJIUTHL.

Peakiun moHHOro oOMeHa. YCIIOBUS MPOTEKAHUS PEAKIMii MOHHOTO OOMEHa, MOJHBIE U
COKpallEHHbIE MOHHBIE ypaBHEHHs peakuuil. CBOICTBa KUCIIOT, OCHOBaHUM M COJEH B CBETE
MIpECTaBICHU 00 3JIEKTPOIUTUYECKON aucconuanuy. KadecTBeHHble peakUMM Ha HOHBI.
[TonsiTHE O THAPOIU3E COJIEH.

Xumuueckuit IKcnepumenm:

03HAaKOMJIEHHE C MOJENSMHU KPUCTAJUIMYECKUX PEIIETOK HEOPraHWYECKUX BELIECTB —
METaJJIOB M HEeMeTauloB (rpaduTa M anmasza), CIOKHBIX BELIECTB (XJIOpHAa HaTpus),
UCCIIEIOBAaHUE 3aBUCHUMOCTH CKOPOCTH XMMMUYECKOM peakIuu OT BO3JACHCTBHS pa3iIMYHBIX
(akTOpOB, HCCIEIOBAaHUE 3JIEKTPONPOBOJHOCTH PACTBOPOB BEILECTB, IMpoLiecca AUCCOLUAIMU
KHUCJIOT, IIejo4Yedl MU cojeil (BO3MOKHO HCIIOJIb30BAaHME BHUIECO MAaTepuasoB), IMPOBEJIECHUE
OTIBITOB, WJITIOCTPUPYIOUIUX TPU3HAKU MPOTEKAHUS peaklMnii MOHHOro oOMeHa (oOpa3zoBaHUE
ocaJika, BbIJEJIEHWE Tra3a, o00pa3oBaHUE BOJbI), OIBITOB, WUIIOCTPUPYIOIIUX MPUMEPHI
OKHUCJIUTEIHbHO-BOCCTAHOBUTENBHBIX peakiuil (ropeHue, peakiuuu pas3lokKeHHs, COeAUHEHHS),
pacrno3HaBaHHe HEOPraHMYECKHX BEIIECTB C IOMOIIBIO KAueCTBEHHBIX pEaKIUi Ha HOHBI,
pEILIEeHNEe YKCIIEPUMEHTAIbHBIX 3a/1a4.

HemeraJjuibl M MX cOeJUHEHHA

OOmast xapakTepucTuka ranoreHoB. OCOOEHHOCTH CTPOEHHMsI aTOMOB, XapaKTEpHbIE
creneHd okucieHuss. CrtpoeHue M (U3MYECKHUE CBOMCTBA IMPOCTBIX BEIIECTB — TaJOTE€HOB.
XWMHYECKHE CBOMCTBA Ha MpuUMeEpe XJopa (B3aMMOJCUCTBHE C MeETaJIlaMH, HEMETallJIaMH,
menouamu).  XsopoBomopond. ConsHas —KUACIOTa, XHUMHUYECKHE CBOWMCTBA, IOJyYCHHE,
npuMeHeHue. [leiicTBre Xjopa U XJI0poBOJOPOIa Ha OPraHu3M YeloBeKa. BaxkHelmue Xaopuasl
U X HAaXO0XICHHUE B IIPUPOJIE.

OOmast xapakrepuctuka 31eMeHTOB VIA-rpynnbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble creneHu okucieHus. CtpoeHue U (u3nyeckue CBOWCTBA MPOCTBHIX BELIECTB —
KHCJIOPOAa U cepbl. AJUIOTPONHbIE MOIU(PHUKALMU KHCIOpOoJa U cepbl. XMMHUYECKHE CBOWCTBA
cepel. CepoBoJOpoJ, CTpoeHue, (U3MYEeCKHe M XUMHUYecKue cBoilcTBa. OKcHIBl cepbl Kak
IIPEJICTaBUTENIN KUCJIOTHBIX OKCHJIOB. CepHas KUCIIOTa, (PU3NYECKHEe M XMMHUYECKHE CBOICTBa
(oOmme Kak MpeNCTaBUTENs Kjlacca KHUCIOT M crenuduueckue). XUMHUYECKUE peakluy,
JeKale B OCHOBE IPOMBILIUIEHHOIO CIoco0a MOIydeHUs cepHOM kucioTel. [IpuMeneHue
cepHOM kucaoThl. CoM CepHOM KMCIOTHI, KAaUeCTBEHHAs peakuus Ha cyiabgpaTr-uoH. Haxoxnenue
ceppl M €€ COENMHEHUH B mpupoae. XHMHMUYECKOE 3arps3HEHUE OKpYXKalollel Ccpelsl
COEJIMHEHUSIMH cepbl (KUCIOTHBIE IOXAM, 3arpsS3HEHUE BO3JyXa U BOJOEMOB), CIOCOOBI €ro
IIPEIOTBPALLEHUS.

OOmas xapakTepucTuka 531eMeHTOB VA-rpynnbl. OcoOE€HHOCTH CTpPOEHHS aTOMOB,
XapakTepHble CTENEeHW OKHCICHUs. A30T, pacHpOCTpaHEHHWE B Npupoje, (Qusnueckue u
XUMUYeckue cBoiictBa. KpyroBopoT a3ora B mpupoje. AMMHaK, ero (pu3nyeckue 1 XMMHUYECKHe
CBOICTBA, MoyyueHne U npuMenenue. Conu aMMOHUS, UX (U3NYECKUE U XUMUYECKHUE CBOWCTBA,
npuMeHeHne. KauecTBeHHas peakuMs Ha MOHBI aMMOHHUSA. A30THas KUCIIOTa, €€ IOJIy4EHUE,
¢u3nyeckue M XUMHUYECKHE CBOIicTBa (0oOLIMEe Kak MpeACTaBUTENsl Kjacca KHUCIOT |
cneuupuyeckue). Vcnonap3oBaHne HHUTPATOB M COJEH aMMOHHUS B KaueCTBE MUHEPAIbHBIX



ynoopeHuii. XuMu4eckoe 3arps3HeHHe OKPYKAIOIICH Cpellbl COSAMHCHUSIMH a30Ta (KUCIOTHBIE
JOX/IM, 3arps3HEHHe BO31yXa, MOYBBI U BOoA0EMOB). Pocdop, ammorponHble MoaupUKALUN
dochopa, duznueckne n xummuueckue cpoiictBa. Oxcun docdopa (V) u dochopnas kucnora,
¢u3nyeckue M XMMHUYECKHE CBOWCTBa, moiydeHue. Mcmonb3zoBanue ¢ochaToB B KauecTBe
MUHEPaAJIbHBIX YIOOPEHUH.

OOmast xapakrepuctrka 53JeMeHTOB |VA-Tpynmbel. OCOOCHHOCTH CTPOEHHUS aTOMOB,
XapaKkTepHbIE CTENICHU OKHCICHHS. YTIIEPOM, aJUIOTPOIHbBIE MOJU(HUKALINN, PACTIPOCTPAHEHHE B
npupojie, pU3uvecKre U XUMHIECKHE CBOMCTBA. AncopOmmsi. KpyroBoport yriepoaa B mpupoe.
Oxcunel yriepona, ux (pu3nyYeckne U XMMUYECKHEe CBOWMCTBA, NEHCTBUE HA )KUBBIE OPraHU3MBI,
MOJIyYeHHE U NPUMEHEHHE. DKOJOrMYeCKue MpoOiieMbl, CB3aHHbIe ¢ okcuaoM yriaepoaa (1V),
THIOTe3a TII00aThHOTO TMOTEIICHHS KIIMMaTa, MapHUKOBBIN 3¢ dekT. YrompHas KucioTa U e
cony, WX (U3MYEeCKHe W XWMHUYECKHe CBOMCTBA, TOJy4YeHHE W TNpuMeHeHue. KauecTBeHHas
peakuuss Ha  KapOoHaT-woHbl. Mcnonp3oBanume  kapOOHaTOB B OBITY, MEIUIIMHE,
MIPOMBIIIIIEHHOCTH U CEITbCKOM XO3SHCTBE.

[lepBoHavanbHBIE TOHATHS 00 OPraHUYECKHUX BEHIECTBAX KaK O COCNMHEHMSAX YIIIepoJa
(MeraH, 5TaH, OTHIIEH, aleTWJEH, JTAaHOJ, TJIHIIEPHH, YyKCYyCHas Kuciorta). [IpupoaHbie
HCTOYHUKU YTJI€BOAOPOJOB (Yrojb, HNPHUPOJAHBIA Ta3, HEPThb), MPOAYKTHl HX MEpepadOTKH
(6eH3uH), UX pOJb B OBITY M TPOMBINIIIEHHOCTH. [oHATHE 0 OMOJIOTHYECKH BXKHBIX BEIIECTBAX:
KHUpax, Oenkax, yrieBoJaXx — W WX pPOJM B JKH3HH YeJNOBeKa. MarepuanbHOE eIUHCTBO
OpPraHUYeCKUX U HEOPTaHMUECKUX COCTHHEHUH.

Kpemuwnii, ero ¢usmyeckne M XUMHUYECKHE CBOWCTBA, TOJIyUeHHE U TPUMCHEHHE.
Coemunenus kpemHusi B mpupone. OOmme mnpencrtaBieHuss o0 okcuae kpemuus (1V) wu
KpeMHHEeBO# kuciote. CHIIMKATHI, UX UCIIOJIb30BaHUE B OBITY, B TPOMBIINICHHOCTH. BaxkHele
CTPOMTENIbHBIE MaTepHallbl: KepaMHuKa, CTEKJIO, IIEMEHT, OeToH, jkene300eToH. I[IpoGiemsl
0€30MacHOTO UCMOIb30BaHMUS CTPOUTEIHHBIX MAaTEPHAIOB B IOBCETHEBHOM KU3HU.

Xumuueckuil IKcnepumenm:

M3y4YeHHe 00pa3lloB HEOPTaHUYECKHX BEILECTB, CBOMCTB COJITHON KHUCIIOTHI, TIPOBEACHUE
KaueCTBEHHBIX PEAKIUI Ha XJIOPUA-UOHBI U HAOMIOJCHHE MPU3HAKOB MX MPOTEKAHMS, OTIBITHI,
oTpaxaromue (GU3NYECKUe U XMMHUYECKHE CBOICTBA TaJOTEHOB U UX COEIUHEHHUH (BO3MOXKHO
UCIO0JIb30BAHME BHUACOMATEPHUATIOB), O3HAKOMIIEHHE C oOpa3laMu XJIOpUAOB (TaloreHUIOB),
O3HaKOMJIEHHE C oOpa3uaMu cepbl U €€ COeIMHEHUSMU (BO3MOXXHO HCHOJIb30BaHHE
BHUJICOMATEPUANIOB), HAOMIOJeHHE Tpolecca OOYrnuBaHUs  caxapa TMOJ  JeiicTBUEM
KOHILIEHTPUPOBAHHON CEpHOM KUCIOTHI, U3yUCHHE XMMHYECKUX CBOWCTB pa30aBJICHHOI CEepHOM
KHUCITIOTBI, TIPOBEJICHHE KAa4eCTBEHHOI peakiuu Ha cynb(arT-uoH U HAONIO/IeHWE MpH3HAKa eé
MPOTEKAaHUs, O3HAKOMJICHHE C (PU3MYEeCKMMH CBOWCTBaMHU a30Ta, docdopa M MX COeIUHEHUN
(BO3MOKHO HCMOJIB30BaHUE BUACOMATEpUAIOB), 00pa3iaMu a30THBIX U GochopHBIX ya0OpeHui,
MoJIyueHue, coOMpaHue, pacrno3HaBaHUE M U3YYEHHE CBONCTB aMMHaka, IPOBEICHUE
KaueCTBEHHBIX peakuuid Ha HOH aMMOHUA U Qocdar-HOH W H3Y4YeHHE NPHU3HAKOB UX
MIPOTEKaHMsl, B3aUMOJICHCTBHE KOHLIEHTPUPOBAHHOM a30THOM KHCIOTHI ¢ MeAbl0 (BO3MOXHO
UCIOJb30BAHME BHUIEOMATEPHUATIOB), M3YUYE€HHE MOJeNell KpUCTAIUIMYECKUX PpEeHIETOK ajMasa,
rpaputa, ¢ymiepeHa, O3HAKOMIJIEHHE C TPOLECCOM aACcOpOIMH PACTBOPEHHBIX BEIIECTB
aKTUBUPOBAHHBIM YIJIEM U YCTPOICTBOM NMpPOTHBOras3a, MoJy4yeHHue, coOupaHue, pacro3HaBaHHe
U M3y4YeHHE CBOMCTB YIJIEKHCIIOTO ra3a, MpPOBEJCHUE KAYeCTBEHHBIX peakluil Ha KapOOHAT U
CHJIMKAT-MOHBl M M3y4Y€HHE TPU3HAKOB HUX MPOTEKaHMs, O3HAKOMJIEHHWE C MPOJIyKIHeH
CHJIMKQTHOM HPOMBIIIJICHHOCTH, PEIICHHEe IKCIIEPHUMEHTANbHBIX 33/1a4 1o Teme «Baxueiimme
HEMETaJUIbl U UX COCTUHEHUS.



MeTaJuibl M X COEIMHEHUS

OOmiasi xapakTepHCTUKa XWMHUYECKUX DJJEMEHTOB — METAUIOB HAa OCHOBAaHWHM WX
nosnoxeHus B [lepuoanueckoil cucreme xumudeckux ieMeHToB [l. M. MenneneeBa u crpoeHus
atoMoB. CtpoeHue MeraioB. MeTajuMueckas CBs3b M METaUIMYECKas KpUCTaIndecKas
peméTka. DJIEKTPOXUMUYECKUN pPsJl HanpsDKeHUH MeTamuioB. DU3MYECKHEe U XUMHYECKHUE
cBoiicTBa MeTaiyioB. OOmMe crnocoObl noixydyeHus mMeTtaioB. IloHATHE O KOpPpO3UM METaIOB,
OCHOBHBIE CIIOCOOBI 3aIUTHI UX OT Koppo3uu. CIuiaBsl (CTallb, YYyT'yH, JIOPATIOMUHUN, OpOH3a) U
UX MPUMEHEHUE B OBITY M MPOMBIIILICHHOCTH.

[[lesrounble MeTauIbL: TOJI0KEeHUE B [leproinueckol cucteMe XUMUYECKHUX 3JIEMEHTOB /1.
N. MenneneeBa, CTpo€HHE MX aTOMOB, HaXOXJIEHUE B mpupojie. Ouznueckue u XUMHUYECKHE
CBOMCTBA (Ha mpuMepe HaTpust ¥ Kanusi). OKCUIBI M THAPOKCHUIBI HATPpHS U Kanus. [Ipumenenue
IIEJTOYHBIX METAJJIOB U UX COCTUHECHHIA.

[[lenoyHO3eMENBbHBIE METAUIBI MarHui M KajblUi: TMojoxeHue B [leprnoandeckoit
cucremMe xumudeckux sneMmeHToB [[. M. MeHneneeBa, CTpOEHUE WX aTOMOB, HaXOKJICHUE B
npupoae. Ou3znyeckue U XUMUYECKUE CBOMCTBA MAarHUsS M Kaiblus. BaxHedmne coeauHeHUs
Kanpus (OKCHUJI, TUAPOKCUT, coyin). JKECTKOCTh BOJIbI U CIIOCOOBI €€ yCTpaHEHUS!.

AmoMuHMiL: nosioxkeHue B Ilepuonnueckoi cucrtemMe XuMHYecKux siaeMeHtoB [ .
MenneneeBa, CTpoeHHE aToma, HaxoXKJeHue B npupojie. dusznyueckue u XUMHYECKHE CBOMCTBA
ATIOMUHUSI. AM(OTEpPHBIE CBOMCTBA OKCHA M TUIPOKCHUIA ATTFOMUHUSL.

Kenezo: mnonoxenue B Ilepuoanueckort cucteme xumudeckux osaemeHtoB [l .
MenneneeBa, CTpOEHHUE aTOMa, HaxoKAeHUEe B mpupojae. Ousznueckue U XMMUYECKUE CBOMCTBA
xkene3a. Oxcuabl, Tuapokcuasl u coym xene3a (1) m xemesa (11l), ux cocras, cBolicTBa u
MOJTy4YECHHE.

Xumuueckuil IKCnepumenm:

O3HaKOMJIEHHE C OO0pa3llaMl METa/IOB M CIUIaBOB, HUX (PU3UYECKHMMH CBOWCTBaMH,
M3Yy4YE€HHE pe3yNIbTaTOB KOPPO3UH METAIOB (BO3MOYKHO MCIIOJIb30BaHHE BHUAEOMATEPUATIOB),
0COOCHHOCTEH B3aMMOJECHCTBYS OKCUAA KAJIBLMS U HATPUS C BOJIOH (BO3MOXHO MCMOJIb30BaHUE
BHJICOMATEPUAJIOB), HCCIIEJIOBAHHE CBOMCTB KECTKOW BOJIBI, MpoOIlecca TOPEHUS JKele3a B
KHcIopoae  (BO3MOXHO  HCIOJb30BaHHE  BUACOMATEpHUATOB), IMPU3HAKOB  IPOTEKAHUS
KauyeCTBEHHBIX PEaKIMil Ha MOHBI: MarHus, Kajbl¥s, alllOMUHUA, IUHKa, xene3a (1) u xenesa
(1), memu (11), HabnromeHKe U OMKMCAHUE MPOLIECCOB OKPAIIMBAHUS IUIAMEHH HMOHAMH HATPHS,
Kamusl U KaJblug (BO3MOXHO HCIIOJIB30BaHHE BUAEOMATEPUAIOB), UCCIENOBaHIE aM(pOTEPHBIX
CBOMCTB THJIPOKCUJA AJIFOMUHUS U THIPOKCUA IMHKA, PEIICHUE SKCIIEPUMEHTAIIbHBIX 3aJa4 110
TeMme «BaxkHelne MeTajlyibl U UX COCTUHEHUSD.

X¥MHUA U OKpYKaIIas cpena

BemectBa n martepuainsl B IOBCEJHEBHOW KU3HU YelloBeKa. bezomacHoe MCHoJib30BaHUE
BEIIECTB M XUMHUYECKMX peakiuii B ObITy. IlepBas momMomrs Hpu XMMHUYECKHUX OXOTrax H
OTpPABJICHUSIX.

XuMHYeCcKoe 3arpsi3HEHHE OKpYyKarolei cpeabl (MpenenbHas JOMmycTUMasi KOHIIEHTpaIus
BelecTs, nanee — [1JIK). Ponb xuMuu B penieHuu 5K0JI0THYECKUX MpoOieM.

Xumuueckuii IKcnepumenm:

M3y4eHHe 00pa3lioB MaTepuaoB (CTEKIIO, CIIaBbl METAJUIOB, IOJTUMEPHBIE MaTEpPHAIbI).

Mesicnpeomemmuuoie cea3u

Peanuzaius MexXnpeaAMETHBIX CBSI3€M MpU U3YUYEHUHM XUMUU B 9 Kilacce OCYILIECTBISETCA
4yepe3 UCMOJb30BaHWE KaK OOMIMX eCTECTBEHHO-HAYYHBIX TMOHATUN, TaKk U TOHSATHH,
SIBJISIFOLMXCS] CACTEMHBIMU JIJIs1 OTAEJIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOIO LIUKIIA.



OOme ecTecTBEHHO-HAYYHbIE IOHATHSA: HAYYHBIM (pakT, rumoresa, 3aKOH, TEOpus,
aHanM3,  CHHTE3,  Kilaccu(uKkamus,  MEepHOJAWYHOCTb,  HAONMIOACHUE,  DKCIIEPUMEHT,
MO/ICTTUPOBAHUE, U3MEPEHHUE, MO/JIEIIb, SIBICHUE, TAPHUKOBBIN 3(h(HEKT, TEXHOIOTHS, MaTEPUAIbI.

@dwusmka: Marepus, aroM, D3JEKTPOH, IPOTOH, HEWUTPOH, HOH, HYKIUA, H30TOIbI,
paavOaKTUBHOCTb, MOJIEKYJA, DJJEKTPUYECKUN 3aps], MPOBOAHHUKH, IOJIYIPOBOJHUKH,
IMAJIEKTPUKH, (POTODIIEMEHT, BEIIECTBO, TEJNO, 00BEM, arperaTHoe COCTOSIHME BEIIECTBA, T'as,
pacTBOp, pacTBOPUMOCTb, KpHUCTAJUIMUECKas pEIIETKa, CIUIaBbl, (U3MYECKUE BEIMYUHBI,
€IMHHULIBI U3MEPEHUS, KOCMUYECKOE IIPOCTPAHCTBO, IIaHEThI, 3BE3/1b1, CoJIHIIE.

buonorusi: ¢otocunres, npixanue, Ouocdepa, sKocucTeMa, MHHEpAJIbHBIE YI0OpeHUs,
MHUKPO3JIEMEHTBI, MaKPOJIEMEHTHI, IUTATENIbHbIE BELIECTBA.

l'eorpadus: armocdepa, rumpochepa, MuHEpalbl, TOPHBIE TOPOJABI, TOJE3HbIE
HCKOIIaeMbl€, TOILIMBO, BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA INPOI'PAMMBI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMUHOCTHBIE PE3YJIbTATHI

JIMYHOCTHBIC pe3yNbTaThl OCBOCHHsS IPOrPaMMbl OCHOBHOTO o0OIIero o0Opa3oBaHHUs
JOCTHUTAIOTCS B X0JIe OOYUCHHSI XMMHUU B CIIMHCTBE YYSOHOM M BOCIIMTATEIbHOU JCATSILHOCTH B
COOTBETCTBUM C  TPAIUIMOHHBIMH  POCCHUCKUMH  COLMOKYJIbTYPHBIMH W  JIyXOBHO-
HPaBCTBCHHBIMH [[CHHOCTSIMH, MPHUHSATHIMA B OOIIECTBE MpaBHJIAMUA M HOPMaMH TOBEICHHS U
CII0COOCTBYIOT IIPOLIECCaM CaAMOTIO3HAHMS, CAMOPA3BUTHS M COIIMATN3ALNH O0YJarOIIHXCS.

JIMYHOCTHBIE pE3yNIbTaThl OTPAKAKOT TOTOBHOCTh OOYYAIOIIUXCS PYKOBOJCTBOBATHCSI
CHCTEMO} MO3WTHUBHBIX IIEHHOCTHBIX OPUCHTAIMN M PACIIUPEHHE OMbITA ACATSIHLHOCTH Ha e
OCHOBE, B TOM YHCJIE B aCTH:

1) NaTpHOTHYECKOT0 BOCTIUTAHUS:

[IECHHOCTHOTO OTHOIICHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HUCTOPUYECKOMY H HAYYHOMY
HACJICIMI0, TOHUMAHUS 3HAYCHHs] XMMHUYECKOW HAayKH B JKM3HHM COBPEMEHHOIO OOIIeCTBa,
CIIOCOOHOCTH BJIAJECTh JIOCTOBEPHOU MH(MOpPMALUEH O MEePEIOBhIX IOCTHKCHUSX U OTKPBITHIX
MHUPOBOIM M OTEYECTBEHHON XMMUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTpPOWCTBE
MUpa 1 oOLIeCTBa;

2) rpaIaHCKOT0 BOCIIUTAHMS:

NpPEJCTABICHHUS O COLMAIBHBIX HOPMax M MPaBHIaX MEXKJIMYHOCTHBIX OTHOIICHHN B
KOJUICKTHBE,  KOMMYHHKAaTHBHOW  KOMIICTEHTHOCTH B  OOINECTBEHHO  MOJIC3HOM,
y4eOHOMCCIIIOBATEIbCKOW, TBOPYECKOW W JPYrMX BHIAX JEATCIBHOCTH, TOTOBHOCTH K
Pa3HO00OpPa3HON COBMECTHOM JEATEIbHOCTH PH BHIIIOJHEHHN Y4eOHBIX, TO3HABATEIBHBIX 337134,
BBINIOJTHCHUM XUMHYECKHX OKCIIEPUMEHTOB, CO3JaHMU YYEOHBIX IIPOEKTOB, CTPEMIICHHS K
B3aMOIIOHUMAHHIO ¥ B3aHMMOIIOMOIIM B MPOLECCe ATOW y4eOHOU IesTebHOCTH, TOTOBHOCTH
OLICHUBATh CBOE IOBEJCHHE W IOCTYIIKA CBOHMX TOBAapHIICH C IO3WLIUH HPABCTBEHHBIX U
HPaBOBBIX HOPM C Y4ETOM OCO3HAHUS MOCIIEICTBUII IOCTYIIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHMS:

MHPOBO33PCHYECKHE  IPEACTABICHHS O  BEIIECTBE M  XMMHYECKOH  peakuuw,
COOTBETCTBYIOIINE COBPEMECHHOMY YPOBHIO Pa3BUTHS HAYKH U COCTABJISIOIINE OCHOBY IS
NOHMMAHUSI  CYIIHOCTH HAay4YHOW  KapTHHBl ~MHpa, MpPEACTAaBICHHS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX PAa3BUTHs MPUPOJIbI, B3aUMOCBS3SX 4YEJIOBEKa C MPHPOHOU CPElod, O POJH
XUMHU B TO3HAHUH ITUX 3aKOHOMEPHOCTEH;

MO3HABATEIIbHBIC MOTHBBI, HAIPABICHHBIC HA IIOJyYCHHE HOBBIX 3HAHUI 10 XHUMHH,
HEOOXOMMMbIe Ul OOBSCHEHHsS HAOIIOJAeMbIX MPOLIECCOB U SIBICHUIA, [MO3HABATENIBHOIA,
UH()OPMAIIMOHHON M YMTATENILCKOM KYJIbTYphI, B TOM YKCJIC HABBIKOB CAMOCTOSITEIILHOM PabOThI
C Y4eOHBIMHM TEKCTaMH, CIPABOYHOMN JIUTEPATYpOH, MOCTYIHBIMH TEXHUYECKHMH CPEICTBAMHU
MH()OPMAIIMOHHBIX TEXHOJIOTHH;

MHTEpeC K OOy4YEeHUIO M TO3HAHHMIO, JIF0O03HATENBHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHMIO, MPOSKTHOW W HCCIENOBATENLCKON NESITENEHOCTH, K OCO3HAHHOMY BBIOODY
HaIpaBJICHHOCTH U YPOBHs 00y4eHUs B JajbHEHIIEM;

4) ¢popMHpOBaHHS KYJIbTYPHI 310POBbSI:

OCO3HAHHE IIGHHOCTH JKW3HH, OTBETCTBEHHOTO OTHOUICHUS K CBOEMY 3JI0pPOBBIO,
YCTAaHOBKM Ha 3/I0POBBI 00pa3 >KWU3HH, OCO3HAHUE IOCIEACTBUA M HENPUATHE BPEIHBIX
NpPUBBIYEK (YIIOTPEOICHUS AKOTOJIS, HAPKOTHUKOB, KYPEHHs), HEOOXOAMMOCTH COOJIOICHHUS



mpaBwI 0€30MaCHOCTH MPH OOpAIEHUU C XUMHUYECKAMHU BEIIECTBAMHU B OBITY M pealbHOU
KU3HU;

5) Tpy10BOT0 BOCIIUTAHUSI:

HMHTEPEC K MPAKTUIECKOMY HU3YUEHUIO MPOodeCccCuil U Tpyaa pa3ImyHOro Poja, YBaXXEHHUE K
TPpyly W pe3yibTaraM TPYIOBOM JESATEIHHOCTH, B TOM 4YHCJIE Ha OCHOBE NPUMEHEHUS
MpEeAMETHBIX 3HAHUW TI0O XWMHH, OCO3HAHHBIM BBIOOP WHAMBUIAYAIbHONW TPACKTOPUU
MPOJIOJDKEHHUST 00pa3oBaHMsl C y4E€TOM JIMYHOCTHBIX HMHTEPECOB M CIIOCOOHOCTH K XHUMUH,
OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, ycrmenrHoi npogecCHOHaIbHON AeATENFHOCTH U
pa3BHUTHS HEOOXOTUMBIX YMEHUH, TOTOBHOCTH aJITAITUPOBATHLCS B IPOPECCHOHATBHON CPE/IE;

6) 3K0JIOrHYecKOro BOCIIUTAHMS:

9KOJIOTUYECKH 11eJIecO00pa3Hoe OTHONIEHUE K MPUPOJIE KaK UCTOYHUKY JKM3HU Ha 3emiie,
OCHOBE €€ CYIIeCTBOBaHMS, MOHUMAHUE LIEHHOCTH 37J0pPOBOr0 U Oe3omacHoro obdpasa *KHU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (PH3UYECKOMY U TICHXHYECKOMY 30pPOBBIO,
OCO3HAHHE LIEHHOCTH COOJIIO/IEHNUs PaBUJl OE30MaCHOTO MOBEACHUS IPU paboTe ¢ BelllecTBaMH,
a TaK)Ke B CUTYAIIMX, YTPOKAIOIIUX 3JJ0POBBIO U KU3HU JIIOJICH;

CIIOCOOHOCTH TIPUMEHSITh 3HAHUS, TOJydaeMble TPH W3YYCHUH XUMHUH, I PEIICHUS
3a7a4, CBI3aHHBIX C OKPYXAIOUIEH MPUPOTHON CPEOH, ISl TOBBIIIEHUS] YPOBHS 3KOJIOTUYECKOM
KYJIbTYpbI, OCO3HAHUS TJI00ATHHOTO XapaKTepa dKOJOTHYECKUX MPOOJIeM M MyTeH MX perieHus
MOCPEJCTBOM METOJIOB XUMUH, IKOJOTHIECKOTO MBIIIUICHHS, YMEHUSI PYKOBOJICTBOBATHCS UM B
IT03HABATENbHOW, KOMMYHUKATUBHOM M COLIMAJILHON IIPAKTUKE.

METANPEAMETHBIE PE3YJIbTATDBI

B cocraBe MerampeIMETHBIX pe3ylbTaTOB BBIACISAIOT 3HAYMMbIE A (HOPMUPOBAHUS
MHPOBO33pEHHUs OOIIeHAYYHbIE MOHATUS (3aKOH, TEOpHs, MPUHIUI, TUIOTe3a, (akT, cUcTeMa,
MPOLIECC, IKCIIEPUMEHT U JAPYroe.), KOTOPbIe UCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4eOHBIX
MpeIMeTax U MO3BOJISIOT HAa OCHOBE 3HAHUH U3 ATHX MPEIMETOB (OPMUPOBATH MPEICTABICHUE O
L[EJIOCTHOW HAay4yHOM KapTMHE MHpa, U yHUBEpcalbHble y4eOHBbIE NEHCTBUS (IIO3HABATEIbHbIE,
KOMMYHHUKATHBHbBIC, PEryISTUBHBIC), KOTOpbIE OOECHEeunBalOT (POPMUPOBAHHE TOTOBHOCTU K
CaMOCTOSITEILHOMY TUIAHUPOBAHUIO M OCYIIECTBIICHUIO YUeOHOU NS TETbHOCTH.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1elCTBHS

Ba3oBble jJornueckue neiicTBus:

YMEHUSl HCHOJIb30BaTh MPUEMBI JIOTUYECKOIO MBIIUJIEHUS MPU OCBOCHMM 3HAHMIA:
pacKpblBaTh CMBICA XMMHUYECKHX TOHSATHH (BBLICIATH WX XapaKTEpHbIE MPHU3HAKHU,
yCTaHABIUBATh B3aMMOCBS3b C JIPYTUMH MOHATUSMU ), UCTIOJIB30BaTh MOHATUS U1 OOBACHEHUS
OTIENbHBIX (DAaKTOB U SIBICHUMN, BBIOMPATh OCHOBAHUS M KpPUTEpUU s Kiaccu(UKalUu
XUMUYECKUX BEIIECTB U XMMUYECKUX PEAKLIMi, yCTaHABIMBATh IPUUMHHO-CIIEICTBEHHbIE CBSI3U
MeXay 0OBbEKTaMU U3YyYeHUsl, CTPOUTH JIOTHUECKUE pacCyKIeHUs (MHIYKTUBHbBIC, JeTyKTUBHBIE,
10 aHAJIOTUH), JIeNIaTh BBIBOJIBI U 3aKITFOUYCHHUS;

yYMEHHE TMPHUMEHSTHh B IMpOliecce MO3HAHMs MOHATHUS (NMpeaIMETHbIe U MeTalpeIMETHBIE),
CUMBOJINYECKHE (3HAKOBBIE) MOJETH, HCIOIb3yeMble B XHUMHH, MPEoOpPa3oBBIBATH HIMPOKO
MpUMEHSeMbIe B XUMHH MOJIeIbHbIEC MPEACTABICHUS — XUMUYECKHI 3HAK (CUMBOJI DJIEMEHTA),
xuMuueckas ¢opMyna W ypaBHEHHE XHMHUECKOW peakuu — TMpU pelIeHnd YydeOHOo-
MO3HABATENbHBIX 3a/a4, C Y4YETOM OTHUX MOJEIBHBIX TMPEACTaBICHUN BBISBIATH U
XapaKTepH30BaTh CYIIECTBEHHBIC MPU3HAKH M3y4aeMBIX OOBEKTOB — XMMHUYECKHX BEIIECTB U
XUMHYECKUX PEaKIUd, BBISBIATH OOIIHME 3aKOHOMEPHOCTH, MPHUYUHHO-CIEACTBEHHBIE CBSI3H U
MPOTUBOPEUUS B U3y4aEMbIX MIPOLECCAX U SABJICHUSIX.

ba3zoBble uccienoBarebCKue 1eHCTBUA:



YMEHHUE HCIOJIb30BATh MOCTABICHHBIE BOMPOCHI B KAa4eCTBE MHCTPYMEHTA IO3HAHUS, a
TaKK€ B KAuyeCTBE OCHOBBI Ui (POPMHUPOBAHHS THUIOTE3bl IO MPOBEPKE IPaBUIBHOCTH
BBICKa3bIBAEMBIX CYXKICHUH;

npuoOpeTeHre OMbITa MO IUIAHWPOBAHHMIO, OPraHM3alUU M TMPOBEACHHUIO YUYCHHUECKUX
HKCTIEPUMEHTOB, YMEHHE HAOIIOAATh 332 XOJIOM IPOIIEcca, CaMOCTOSITEIbHO MTPOTHO3UPOBATH €r0
pe3ynbTar, (GopMyIHpoBaTh OOOOIICHHS W BBIBOJBI IO pe3ylbTaTaM MPOBEAEHHOTO OIIBITA,
MCCIIEIOBAHUS, COCTABIISITh OTYET O MPOAETaHHOM padoTe.

Pa6ora ¢ undpopmanmueii:

yMEHHUE BBIOMPATh, AHATH3UPOBATh U HHTEPIPETUPOBATh HHOOPMAIHIO Pa3IMYHBIX BUIOB
1 (OpM MpeCTaBIICHUS, TOTyIaeMyIO U3 Pa3HbIX HCTOYHUKOB (HAyYHO-TIOMYJISIpHAs JIUTepaTypa
XAMUYECKOTO COJIep)KaHWs, CIIPaBOYHBIE TMocoOus, pecypchl MHTepHeTa), KpUTHYECKH
OIICHUBATh MPOTHBOPEUNBYIO M HEJJOCTOBEPHYIO HHPOPMAIIUIO;

YMEHHE MPUMEHSATH PA3IMYHbIE METOJIBI M 3aIPOCHI TPU TIOUCKE U 0TOOpe MHpOpMAINK U
COOTBETCTBYIOIINX JaHHBIX, HEOOXOMMBIX JUTS BRITIOJTHEHUST YI€OHBIX U TO3HABATEIBHBIX 33144
OTIPENIENIEHHOTO THUMA, MPHOOpPETeHHEe OIbITa B OOJACTH WCIOJIB30BaHMS HH()OPMAIOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTHIA, OBJIAJICHHE KYITbTYPO aKTHBHOTO MCIIOJIB30BAHHS PA3ITUIHBIX
MOWICKOBBIX CHCTEM, CaMOCTOSITENIbHO BBIOMPATh ONTUMANBHYIO (OpMy TpencTaBICHUS
WHGOpPMAIIMKA W WITIOCTPUPOBATH pENIaeMbIe 3a/1a4d HECIOKHBIMH CXEMaMH, AHarpaMMaMH,
npyruMu popmamu rpaduku U UX KOMOUHAIMSIMU;

YMEHHE WCTOJbh30BaTh W aHAIM3UPOBATH B Ipolecce y4yeOHOW W HCCIIeq0BaTEIbCKOM
JeSITeNbHOCTH UHPOPMALIUIO O BIUSHUU MPOMBIIUIEHHOCTH, CEIHCKOTO XO35SHUCTBA U TPAaHCIOPTA
Ha COCTOSIHME OKPYKAIOUIEH MPUPOTHON CPEIbI.

KoMMyHMKaTHBHbIE YHUBEpPCAJIbHbIE Y4eOHbIe JeiCTBUSA:

YMEHUsSI 3aJaBaTh BOMPOCH (B XoJe nuajora W (WiIM) AWCKYCCHH) IO CYIIECTBY
oOcyxnaemMoil Tembl, (OPMYIUPOBATh CBOM TNPEUIOKEHUS OTHOCUTENIHO BBITOJHEHHUS
MpeJI0KEHHOM 3a/1a4u;

YMEHHUSI IPECTABIATh MOJyYEeHHbIE PE3YAbTaThl T0O3HABATEIBHON AESITEILHOCTU B YCTHBIX
U THUCBMEHHBIX TEKCTax; JejaTh MPE3CHTAlUI0 pPe3yJbTaTOB BBIMIOJHEHUS XUMUYECKOTO
JKCIEpPUMEHTa (J1abopaTOPHOrO OMBITA, JTAOOPATOPHOM pabOTHI MO MCCIEAOBAHUIO CBONCTB
BEIIIECTB, YU€OHOTO MTPOCKTA);

YMEHHsI y4eOHOr0 COTPYJHHYECTBA CO CBEPCTHUKAMU B COBMECTHOM IMO3HABAaTENbHOH U
UCCIIEIOBATENIbCKON JIEATEIbHOCTH NPU PEIICHHMH BO3HUKAIOIIMX MPOOJIEM Ha OCHOBE y4éra
oOLIMX HMHTEPECOB W COTJIacoBaHMs MO3UIMil (0OCyxkaeHus, oOMEH MHEHUSIMHU, «MO3TOBHIE
HITYPMBI», KOOPJMHALIMS COBMECTHBIX JACHCTBUIA, ONpeAeTIeHNEe KPUTEPUEB 0 OIIEHKE KauecTBa
BBITIOJIHEHHOW paboTHI U IpyTHe).

PeryasiTuBHbIe YHHBepPCAJIbHbIE y4eOHbIe 1eiicCTBHUS:

YMEHHE CaMOCTOSITENIbHO ONPEIENSITh eNu AeSITeIbHOCTH, MIJIaHUPOBATh, OCYIIECTBIATD,
KOHTPOJIUPOBaTh M NpU HEOOXOAMMOCTH KOPPEKTHUPOBATh CBOIO JIEATENBHOCTh, BBIOMpPATh
HauOosiee H(PQeKTuBHbIE CIMOCOOBI pelieHHs Y4yeOHbIX UM IO3HaBaTelIbHBIX  3ajad,
CaMOCTOSITENIbHO COCTABJISTh WM KOPPEKTUPOBATH MPEUIOKEHHBIA alrOpUTM NEHCTBUN MpHU
BBIMIOJIHEHUH 33JaHUN ¢ y4€TOM TMOJIydeHMsS HOBBIX 3HAHHMH 00 M3ydaeMbIX OOBEKTaX —
BEIIECTBAX U PEAKLUAX, OLIEHUBATh COOTBETCTBHE MOJYUYEHHOTO pe3yibTaTa 3asBJICHHON LienH,
YMEHHUE UCI0JIb30BaTh U aHAJTM3UPOBATh KOHTEKCTHI, IIpeiaraeMble B YCIIOBUH 3aJaH .

MHNPEIMETHBIE PE3YJIbTATHI

B cocraBe mnpeaMeTHBIX pe3yJabTaTOB IO OCBOEHHMIO O0s3aTEIBHOTO COJEp KaHus,
YCTaHOBJICHHOTO JaHHOM (enepanbHON pabouell MporpamMmol, BBIJIENSAIOT: OCBOEHHBIE



oOy4aromMMHUCs Hay4YHble 3HAaHUS, YMEHUS U CIOCOOBI JeicTBUi, cneuuduyeckue Ui
npeaMeTHON o0macTu «XUMUs», BHIBI NEATEILHOCTH MO TOJIYYEHHI0 HOBOTO 3HAHUA, €r0
UHTEpIIpETALNY, IPEOOPAa30BAHNIO U IPUMEHEHUIO B PA3IMUHbIX Y4EOHBIX U HOBBIX CUTYaLlUsX.

K xonmy obyuenus B 8 kiacce mpeaMeTHbIE pe3ylbTaThl Ha 0a30BOM YPOBHE JOJDKHBI

oTpakaTh c(HOPMUPOBAHHOCTH y OOYUAIOIIMXCS YMEHHIA:

® pPacKpbIBaTh CMBIC]I OCHOBHBIX XMMUYECKUX IOHSATHI: aTOM, MOJIEKYJa, XUMHUYECKUI
JJIEMEHT, IMPOCTOE BEIIECTBO, CJIOXKHOE BELIECTBO, CMeCh (OAHOpPOJHAas U
HEOJHOPOJHAsI), BaJEHTHOCTb, OTHOCUTENIbHAs aTOMHAs M MOJIEKYJsIpHas Macca,
KOJIMYECTBO BELIECTBA, MOJb, MOJISIpHAasT Macca, MaccoBas [0JiI XUMHYECKOIO
JJIEMEHTAa B COEAUHEHHMM, MOJISIPHBIM OOBEM, OKCHJ, KHCIOTAa, OCHOBAHME, COJIb,
ANIEKTPOOTPHUIATENLHOCTD, CTENIEHb OKUCIICHUS, XUMUYECKasl peaKius, KjJacCupUKaus
peaxkuuii: peakiuu COeAMHEHUS, peakluu pa3okKeHHs], peaKIIMM 3aMEIICHUs, PEaKI1H
0o0MeHa, 7K30- U SHA0TEPMHUECKUE PEaKIUH, TEIIOBON 3PPEKT peakiuu, siApo aToma,
ANIEKTPOHHBIA CJIOM aToma, aToMHasi OopOuTaib, paJuyc aTomMa, XUMHYECKas CBS3b,
MOJISIpHAsl M HETOJISIpHAsi KOBAJICHTHAsl CBA3b, MOHHAs CBS3b, MOH, KAaTHOH, aHHOH,
pacTBop, MaccoBas J0Jis BellecTBa (IPOLEHTHAs! KOHIIEHTPAllKsl) B PACTBOPE;

® WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHYECKHX MOHATUH U MPUMEHSTH 3TU
MOHSTHS TIPU ONMKMCAHUU BEIIECTB U UX MPEBPALCHHUI;

® IICTII0JIb30BATh XMMHUYECKYI0 CHMBOJIUKY JJIsi cOcCTaBieHHs (OpMya BELIECTB U
YPABHEHUN XUMUYECKUX PEAKIUH;

® OTIPE/IEIATh BAJIEHTHOCTh ATOMOB DJJIEMEHTOB B OMHAPHBIX COEJUHEHUSX, CTENEHb
OKHCIICHHMSI JIEMEHTOB B OMHApHBIX COEIUHEHUSX, NPHHAUICKHOCTh BEIIECTB K
ONpeNeN€HHOMY KJlacCy COEIUHEHHH 1o QopMmylaMm, BHJ XUMHYECKOW CBSI3U
(KOBaJIEeHTHAs M NOHHAs) B HEOPraHUYECKUX COEIMHEHHUSX;

e packpbiBaTh cMbici llepumoamueckoro 3akona /[[. M. MenpeneeBa: IeMOHCTpHpPOBATH
[IOHMMAaHHUE IEPUOINYECKON 3aBUCHUMOCTH CBOMCTB XMMHUYECKMX JIEMEHTOB OT MX
noynokeHus B llepnoanueckoil cucTeMe, 3aKOHOB COXPAHEHHS MAacChl BEILECTB,
IIOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO y4€HUs, 3aKOHa ABOraapo;

®ONMCHIBATh M  XapakTepu3oBaTh TabauuHyro ¢opmy Ilepuoanyeckoit cucTemsl
XMMUYECKHUX 3JEMEHTOB: pasziMuaTh IMOHATUS «IJIaBHas noArpynmna (A-rpynmna)» u
«obounas noarpynna (b-rpynma)», manble u OoJsiblIME NEPHOABI, COOTHOCHUTH
o0o03HaueHusl, KoTopble UMeroTcss B Tadauue «llepuoanyeckas cucrema XUMHYECKUX
aneMmeHToB JI. YI. MenneneeBa» ¢ 4MCIOBBIMM XapaKTEPUCTHKAaMH CTPOCHHUS aTOMOB
XUMUYECKUX 3JIEMEHTOB (COCTaB M 3apsa  sapa, oOIlee YUCIO 3JIEKTPOHOB U
pacripeielIeHUe UX 110 3JIEKTPOHHBIM CJI05M);

e KJaccU(UIMPOBAaTh XUMHUYECKHE 3JIEMEHTbl, HEOPraHWYECKHE BEIIeCTBA, XUMHUYECKUE
peakuuu (10 YMCIy M COCTaBy Y4YacTBYIOIIMX B PEAKIMM BELIECTB, IO TEIIOBOMY
dbdexry);

® XapaKTepu30BaTh (OMUCHIBATh) OOIIME XUMHUYECKHE CBOICTBAa BEIIECTB Pa3IHMUHBIX
KJIaCCOB, IOATBEpP)KJAs ONMCAHWE NPUMEPAMHM  MOJIEKYJISPHBIX  ypaBHEHUN
COOTBETCTBYIOIINX XMMHUYECKUX PEAKIIN;

® [I[POTrHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT MX KAauyeCTBEHHOIO COCTaBa,
BO3MOYHOCTH MPOTEKAHUS XUMUYECKUX MTPEBPALICHUN B PA3JIMYHBIX YCIOBUIX;

® BHIYHCIIATE OTHOCUTENIBHYIO MOJIEKYJIIPHYIO M MOJISIPHYIO Macchl BEILECTB, MAaCCOBYIO
JIOJIF0 XUMUYECKOTO JIeMEHTa 10 (hopMysie COeAMHEHUs, MAaCCOBYIO JIOJIIO BELIECTBA B
pacTBope, MPOBOIUTH PACUYETHI 10 YPAaBHEHUIO XUMHUUYECKOH pEaKnu;



® [I[PDUMEHATh OCHOBHBIE OIlEpallMM MBICIUTEIBHOW JEATENbHOCTH — aHAJIU3 U CHHTE3,
cpaBHeHHe, 0000IIeHNe, CUCTEeMAaTH3aIUI0, KIAaCCU(UKALMIO, BBISABICHUE NPUYHHHO-
CIEACTBEHHBIX CBS3€W — JJII W3YYCHUS CBOMCTB BEIIECTB M XUMHUYECKUX PEaKLH,
€CTECTBEHHO-HAY4YHbIE  METOJbl  IIO3HAHUS  —  HAOIIOJEHHE,  HU3MEpEHHE,
MOJIEIMPOBAHNUE, SKCIIEPUMEHT (PEaJIbHBIN U MBICIICHHBIN);

eClIeZIOBATh TPAaBWIAM TIOJb30BAHUS XUMHUYECKOH TOCYZOH U  J1abOpaTOpHBIM
0o0OpyJIOBaHMEM, a TaKKe MpaBWIaM OOpalleHHs C BEIIECTBAMHU B COOTBETCTBHH C
WHCTPYKIUSMH TI0 BBITIOJIHEHHIO JJA0OPATOPHBIX XUMHYECKUX OIBITOB MO MOJTYYCHHUIO
U COOMpaHUI0 Ta3000pa3HBIX BEMIECTB (BOJOPOJA M KHCIOPOJA), MPHUTOTOBICHHIO
pacTBOPOB C OMPENEIEHHON MAaCCOBOM JTOJIEN pacTBOPEHHOTO BEILIECTBA, MJIAHUPOBATH
U MPOBOJUTH XUMUYECKHE SKCIEPUMEHTHI 10 PACIIO3HABAHUIO PACTBOPOB HIENIOUEl U
KHCJIOT C IOMOIIBIO MHAUKATOPOB (JIakmMyc, GpeHodrasenH, METUIOPaHXK U IPyrue).

K koHIy oOyueHus B 9 kjacce nmpeIMeTHbIE pe3yiabTaTbl Ha 0a30BOM YpOBHE JIOJIKHBI

oTpaxarb chOPMUPOBAHHOCTH Y OOyUaAIOUINXCS YMEHHI:

® PACKpBIBATh CMBIC] OCHOBHBIX XHMHMUYECKHX TOHATHH: XUMHYECKHUH HIIEMEHT, aToM,
MOJIEKYJa, UOH, KaTUOH, aHUOH, ITPOCTOE BEILIECTBO, CJI0KHOE BEIIECTBO, BAJIEHTHOCTb,
ANEKTPOOTPHUIATENILHOCTD, CTENEHb OKUCICHMS, XMMHUYECKas peaklus, XUMHUYecKas
CBSI3b, TEIJIOBOM 3PQEKT peakiuu, MOJb, MOJISIPHBIM 00BEM, PacTBOP, IEKTPOJIMTHI,
HEDJIEKTPOJIUTHI, DJIEKTPOJUTUYECKasl JUCCOLMAIMUs, peaklud HOHHOro OOMeHa,
KaTajau3aTop, XMMHUYECKO€ paBHOBeCHE, OOpaTuMble U HeOoOpaTHUMble pPEaKIIHH,
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHBIE ~ PEaKIUH,  OKUCIHUTEIb,  BOCCTAHOBUTEIIb,
OKHCJICHHE M BOCCTAHOBJICHHE, aJJIOTPOIHUs, aM(pOTEPHOCTh, XHMHUYECKas CBS3b
(KoBajieHTHAsi, MOHHAs, MeETaJuIM4yecKas), KpUCTAJUIMUecKas pemeéTka, KOppo3Us
METaJJIOB, CIUIaBbl, CKOPOCTh XHUMHYECKOW peakUuu, TMpeAeabHO JO0MycTUMas
koHueHtpamus [1/IK Bemectna;

® WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHYECKHX MOHSATUH U MPUMEHSTH 3TU
MOHSATHS TIPU OMMCAHUU BEIIECTB U UX IMPEBPAICHHUIA;

® 1ICII0JIb30BATh XUMHUYECKYI0 CHMBOJIUKY JJisi cOcCTaBieHHs (OpMya BELIECTB U
YpPaBHEHUH XUMHUYECKUX PEaKIIHil;

® OIIPEJIENIATh BAJIGHTHOCTD U CTETIEHb OKHCIICHUS XMMHUYECKUX AJIEMEHTOB B COCIMHEHMSIX
pPa3IMYHOIO COCTaBa, MPUHAUICKHOCTh BELIECTB K ONpeAeNEHHOMY Kiaccy
coelMHEHUN 1o QopMmynaM, BHUJ XUMHUYECKOW CBsI3M (KOBaJieHTHas, HOHHA,
MeTajin4yeckasi) B HEOPraHWYECKUX COCAMHEHUSX, 3apsii HOHA 1O XUMHUYECKOU
dbopmyre, xapakTep cpelbl B BOJHBIX PACTBOpPaX HEOPraHWYECKUX COCTUHEHHH, TUI
KPUCTAIIIMYECKON PEeIIETKA KOHKPETHOTO BEIIECTBRA;

e packpbiBaTh cMbIch [lepuoanueckoro 3akona J[. . MenneneeBa u 1eMOHCTPUPOBATH €TI0
MOHMMAaHKe: OMUCHIBATh W XapaKTepu3oBaTh TabmuuHyto ¢opmy I[lepuoamueckoit
CUCTeMbl XMMHUYECKHUX DJIEMEHTOB: pa3lnyaTh TMOHATUS «rJaBHas mnonarpymma (A-
rpynma)» u «mnobounas moarpynmna (b-rpymma)», maneie u  OOJNBIIME TMEPUOIBI,
COOTHOCHTb 0003HaueHHs, KOTOpble HMEIOTCS B IepHOoAMYEecKOd Tabiuue, ¢
YHCIIOBBIMH XapaKTEPUCTHUKAMHU CTPOEHUS aTOMOB XMMHMUYECKUX DJIEMEHTOB (COCTaB U
3apsia spa, o0lee YUCIIo MEKTPOHOB U PACHIPEETICHUE UX 0 JIEKTPOHHBIM CII0SIM),
OOBSICHAT O0OIIMEe 3aKOHOMEPHOCTH B M3MEHEHHHM CBOWCTB JJIEMEHTOB U HX
COCIMHEHUH B Mpejesiax MajlbIX NEPUOJIOB U TIaBHBIX MOJACPYII C YYETOM CTPOECHUS
HX aTOMOB;



.KHaCCI/I(bI/H_[I/IpOBaTb XUMHUYCCKHUEC DBJICMCHTBI, HCOPIraHUMYCCKHUC BCIICCTBA, XHUMHNYCCKHUC
peakuuu (10 4YMCIy M COCTaBy Y4YacCTBYIOIMX B PEAKIUU BEIIECTB, MO TEIMIOBOMY
3P dexTy, M0 U3MEHEHHUIO CTETICHEH OKUCIICHHUS] XUMUYECKHUX JIEMEHTOB);

® XapaKTepH30BaTh (OMHCHIBATh) OOMME U CHEHU(PHUUECKHE XUMHUYECKHE CBOHCTBA
IMPOCTBIX U CJIOKHBIX BCHICCTB, NOATBECPIKAAA OITMCAHUC ITPUMEPAMU MOJICKYJIAPHBIX U
HMOHHBIX YPAaBHEHUM COOTBETCTBYIOINX XUMUYECKUX PEAKIUN;

® COCTABJIATh YPABHEHUS AJNEKTPOJIUTUYECKON IUCCOLUMALMU KUCIIOT, IIEJIOYEd U COJIEH,
IIOJIHBIE U COKpPAILEHHBIE YPaBHEHUS peaKlUi HOHHOIO OOMEHa, YpaBHEHMsI peaklui,
MOATBCPXKAAOUX CYHICCTBOBAHUC T€HETUYECKOU CBSI3U MCXKAY BCUICCTBAMU
Pa3IMYHBIX KIIACCOB;

® paCKpbIBaTb CYHIHOCTb OKHCIMTCIBbHO-BOCCTAHOBUTCIbHBIX pCaKIII/II\/JI MmoCpeaAcCTBOM
COCTaBJICHUS 3JICKTPOHHOTO OallaHCca ATUX PEaKIIHiA;

® [IPOrHO3UPOBATH CBOHCTBA BCIICCTB B 3aBUCHUMOCTH OT HX CTPOCHHUA, BO3MOKHOCTH
MMPOTCKAHUA XUMHUYCCKUX HpeBpaHIGHI/II\/JI B PA3JIMYHBIX YCIIOBHUAX;

® BBIYUCIIAThE OTHOCHUTCIBHYIO MOJICKYIISIPHYIO MU MOJISIPHYIO MAaCChl BCUICCTB, MAaCCOBYIO
JIOJTF0 XUMUYIECKOTO AJIeMEHTa 10 (hopMysie COSAMHEHUS, MAaCCOBYIO JIOJIFO BEIIECTBA B
pacTBOpE, MPOBOJIUTH PACUETHI [0 YPABHEHUIO XUMUUYECKOW PEaKIINK;

ecOOMIONATh TpaBWJIA TIOJIG30BAHWUS XHMHYECKOW TMMOCYIOW W JTaOOpaTOpPHBIM
00OpyJIOBaHHEM, a TaKXKe TMpaBWiIa OOpalleHUs C BEIECTBAMH B COOTBETCTBHH C
HUHCTPYKIUSAMH I10 BBIITOJTHCHHUIO Ha60paTOpHBIX XUMHUYECKHUX OIIBITOB IO ITOJIYYCHHIO
1 COOMpaHMIO ra3000pa3HBIX BEMIECTB (aMMHaKa M yIIIEKHUCIIOTO Ta3a);

® [IPOBOJUTH PEAKLIMHU, MOATBEPHKJAIONIME KAaYeCTBEHHBIH COCTaB Pa3IMYHbBIX BEILIECTB:
pacro3HaBaTh OMBITHBIM TYTEM XIJIOpUA-, Opomua-, noaua-, kapooHat-, docdar-,
CWIIMKAT-, cyab(haT-, TUIPOKCHI-UOHBI, KATHOHbI aMMOHHS M HOHBI H3yYEHHBIX
METaJJIOB, MPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTaHUYECKUX BEIIECTB;

® [I[PUMEHSITh OCHOBHBIE OIEpallMM MBICIUTEIBHOW JEATENbHOCTH — aHaJUu3 U CHHTE3,
CpaBHEHME, 0000IIeHHe, CHUCTEeMATU3allUI0, BBISIBICHUE MPUYUHHO-CIEICTBEHHBIX
CBs3€M — JUI1 M3Y4YEeHHs] CBOMCTB BEIIECTB M XUMHMUYECKUX PEaKIUH, €CTECTBEHHO-
HayyHble METOJbl T[O3HAHHUA — HaONIoJeHHWe, H3MEpPEeHHe, MOJEIHpPOBaHHeE,
9KCIEPUMEHT (peabHbIA U MBICICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KoanyecTBO 4acoB
Ne HanmeHoBaHMe pa3je/ioB U DJIeKTpOHHbIe (LN (POBbHIE)
n/n TeM NMPOrpamMMblI Bceero Konrpoakmnie Tpakruyeckue o0pa3oBaTe/ibHbIE PecypcChl
padoTsbI padoThI
Paznean 1. IllepBonayanbHbie XUMHYECKHE OHATHS
XuMmus — BaxkHasi 00J1acTh
11 €CTECTBO3HAHUS U 5 5 bubnuotexa [JOK
MPaKTHYECKOH JIeSITeTbHOCTH https://m.edsoo.ru/7f41837c
gejoBeKa
19 BemectBa 1 xuMu4deckue 15 1 bu6moreka [IOK
peaknuu https://m.edsoo.ru/7f41837c
Hroro mo pazgeny 20
Pa3znen 2. BaxHelinue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB
21 Bo3nyx. Kucnopoa. [Tonsitue 6 bu6moreka [IOK
00 okcumax https://m.edsoo.ru/7f41837c
99 Bopopon. [Tonsitue o 8 1 bu6mmoreka [IOK
KHCJIOTaX M COJISIX https://m.edsoo.ru/7f41837¢c
53 Bopna. PactBopsr. [Tonsitue 06 5 1 1 bu6mmoreka [IOK
OCHOBaHHSIX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIacChl 11 1 1 bubmuoreka [JOK
HEOPraHUYECKUX COECTUHEHUI https://m.edsoo.ru/7f41837c
Hroro no paszneny 30

Paspnean 3. Ilepuoanyeckuii 3akon u llepuoguveckasi cucrema xumudeckux 31eMeHToB /I. . MenaeneeBa. CTpoeHue aToMoB.
Xumnueckas cBsizb. OKNCIANTEIbHO-BOCCTAHOBUTEIbHbIC PeAKIIUHN



https://m.edsoo.ru/7f41837c
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[Tepuonnueckuii 3aKOH U

31 [lepuoauueckas cucrema 7 bubnuorexa [JOK
' XAMHUYECKHX dyieMeHToB 1. U. https://m.edsoo.ru/7f41837c
MenneneeBa. CtpoeHue atoma
XuMudeckas CBS3b.
3.2 OKI/ICJII/Ie;eJilI)H(;)- 3 8 Brbmiorexa LIOK
https://m.edsoo.ru/7f41837c
BOCCTAaHOBHTEJIHHBIC PEAKITHH
Hroro no pazgeny 15 brbmiorexa LIOK
https://m.edsoo.ru/7f41837c
PesepBHOE BpeMs 3 bubmiorexa LIOK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIJMYECTBO YACOB I1O 68

[TPOI'PAMME
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9 KJIACC

KoJsimyecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM uugpoBbie
Ne i/ P Konrpoabubie | IlpakTuyeckue (1upp )
MPOrpaMMblI Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypchbl
Pa3nes 1. BemecTBo H XuMH4yeckmne peakuun
[ToBTOpEHue u yriyoieHne 3HaHUN bubnnorexa [JOK
1.1 5 1
OCHOBHBIX Pa3JIeNIOB Kypca 8 Kiacca https://m.edsoo0.ru/7f41a636
19 OcCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHX 4 bubnuoreka [JOK
' peaKIuii https://m.edso0.ru/7f41a636
13 DIIEKTPOJUTUYECKAS] AUCCOIUALIHSL. 8 1 1 bubmuorexa [JOK
' XUMHUYECKHE PEaKIMU B PaCTBOPax https://m.edsoo.ru/7f41a636
Hroro mo pazgeny 17
Pa3nen 2. HeMeTa/JILI M X COeANHEHHUS
51 OO6mrast XxapaKTepUCTUKAa XUMHUYECKUX 4 1 bubmuoreka [JOK
' anemeHTOB VIIA-rpynmel. IanmoreHs https://m.edsoo.ru/7f41a636
e | o :
' PYHHEL 2-CP https://m.edsoo.ru/7f41a636
COeIMHEHUS
006
25| ssevieron VAcrpym, Aor docop i 7 ;| BuGmorea LOK
' PYHHEL ’ P https://m.edsoo.ru/7f41a636
COeIMHEHUS
R 8 1 , | Do
' . PYHTIBL post https://m.edso0.ru/7f41a636
KPEeMHUH U UX COCTMHEHHUS
Hroro no paszneny 25
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Pa3gen 3. Meraiibl 1 UX COeAUHEHU S

31 06 . 4 bubmuoreka [JOK
' HiHe coonctna Metallion https://m.edsoo.ru/7f41a636
3.9 B . 16 bubmmoreka [{OK
. AXKHCUIIINEC METAJIJIBI U UX COCITUHCHU S httpS://m.EdSOO.rU/7f418_636
Hroro mo pazueny 20
Paznen 4. Xumus u okpy»amomnias cpeaa
41 B 3 bubmmoreka [{OK
. CIICCTBA U MaTCpHaAJIbl B JKU3HU YCIIOBCKA https://m.edsoo.ru/7f4la636
Hroro mo pazueny 3
p 3 bu6moreka [IOK
SICPREOC BpEA https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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IHOYPOYHOE IINTAHUPOBAHUE

8 KJIACC
N KounyecTBo yacoB 1 JJIeKTPOHHBbIE HU(PPOBBIE
° ara
Tema ypoka Konrpoabubie | IIpakTHyeckue o0pa3oBaTe/IbHbIE
n/n Bcero H3Yy4YeHH s
padoTsI padoThbI pecypchl
[Ipenmer xumun. Poiap XuMuM B )KU3HU
yesioBeka. Tena v BemiecTBa. XUMUS B
1 CUCTeME Ha TeH; elniecTBa 1 Bubnuorexa LIOK
HCTEME HayK. Ja U B TBa.
Ve . n https://m.edsoo.ru/ff0d210c
duznueckue CBOWCTBA  BEIIECTB.
ArperaTtHOoe COCTOSTHUE BEIIECTB.
2 [TonsTue o Merogax TIO3HAHHUS B 1 bubmuorexa [JOK
XUMUH. https://m.edsoo.ru/ff0d227e
IIpakTuyeckas padora Ne 1
3 «IIpaBwmiia paboTHl B 1abOpaTOpUU 1 1 bubmuorexa [JOK
puéMBbI 00pAIICHHS € TAOOPATOPHBIM https://m.edsoo.ru/ff0d23dc
000pyTOBaHUEM
IIpakT4yeckasi padora Ne 2
4 Pp eIeHI epe“ ( cne 1 bu6mmoreka [JOK
«Pasnenenue cMecei (Ha IpuM
s . puMep https://m.edsoo.ru/ff0d26ca
OYHMCTKHU TIOBAPCHHOW COJIH)»
CraproBasi AMarnoctuka. Yucrteie
5 P A C 5 1 bubmuoreka [JOK
BemiecTBa U cmecu. CrocoObl
m . https://m.edsoo.ru/ff0d28c8
paszeneHus cMecei
ATOMEI U MOJIEKYJIbI. ATOMBI U
5 X 4 1 bubmuoreka [JOK
MOJIEKYJIbl. XUMHUYCCKHE IJIEMCHTHI.
Y https://m.edsoo.ru/ff0d2a6c¢
CHUMBOJIBI XHMUYECKHUX DJIEMEHTOB.
7 XUMHYECKUE DJIEMEHTHI. 3HAKU 1 bu6mmoreka [JOK
(CMMBOJIBI) XUMHYECKUX IIEMEHTOB https://m.edsoo.ru/ff0d2be8
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bubmuoreka [JOK

8 Hpoctere it croxHbIe BeecTBa https://m.edsoo.ru/ff0d2a6c¢c
9 ATOMHO-MOJIEKYJISIPHOE YUCHHE bubmmorexa LIOK
https://m.edsoo.ru/ff0d2d50
3aKOH MOCTOSIHCTBA COCTABA BEIIECTB.
10 Xumuaeckas popmyra. BaJIeHTIII{IOCTB Brbmiorexa LIOK
https://m.edsoo.ru/ff0d2eae
aTOMOB XHMHYECKUX JICMCHTOB
OTHOcCHUTENBHAS aTOMHAsT Macca. bubnuoteka [JOK
11
OTHOCHUTENbHASI MOJICKYJISIpHAS Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10J1s1 XUMAYECKOTO bu6moreka [IOK
3JIEMEHTA B COCIMHECHUUN https://m.edso0.ru/ff0d350c
KonnuectBo BEIIIECTBA. Momns.
MonspHas Mmacca. B3anmocBs3b
13 KOJINYECTBa, MaccChbl u qucia bu6mmoreka [IOK
CTPYKTYPHBIX  €IWHMI[  BEIIECTBA. https://m.edsoo.ru/ff0d5230
Pacuérbel mo QopmynaM XHMHYECKUX
COECIUHEHUN.
14 ®Ou3nvecKue U XUMUYECKHE SBIICHUS. bu6mmoreka [JOK
XuMHYECKas PEaKIis U €€ MPU3HAKH. https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku 1 ycioBUs NPOTEKaHUS bubnuoreka [JOK
XHUMHUYECKHX PEaKIUii https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUsI MacChl BEIIECTB. bu6mmoreka [JOK
XUMHUYECKUE YPaBHEHUS https://m.edsoo.ru/ff0d3b88
Brruncnenus koJimyecTBa, MacChl
17 BEIIECTBA 10 ypaBHeHH;nv; XUMHYECKHUX Bubmiorexa LIOK
N https://m.edsoo.ru/ff0d5708
peaxiuit
18 Knaccugukanus XuMHUUECKUX peakiuit bubnuoreka LIOK

(coenuHeHMs, pa3IoKEeHHUS,

https://m.edsoo.ru/ff0d3f34
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3aMeIIeHus, 0OMeHa)

M. B. JIoMOHOCOB — y4€HBbIN-

bu6mmoreka [{OK

19 SHIMHICIOHEATCT: O6O6erHHe 1 https://m.edsoo.ru/ffod40c4
CUCTeMAaTH3aIHs 3HAHUHA

20 KourtpoJabHas padora Nel o teme bubnuorexa [JOK
«BelecTBa 1 XUMUYECKUE PEAKITHI https://m.edsoo.ru/ff0d4290
Bo3ayx — cmech razos. Cocras
Bo3ayxa. Kuciopos — anemMeHT u

21 pocToe BemecTBo. Haxoxaenue bubnnorexa [JOK
Kucioposa B npupoje. [Ipumenenne https://m.edsoo.ru/ff0d448e
kucioposa. O30H — aJIOTpOIH/7as
MO (UKAITUS KACTIOPOIa.
DU3NYECKUE U XUMUYECKUE CBOMCTBA

22 KHCJIOpoJia (peaKkiiuu OKUCICHUS Bubnuorexa LIOK

’ https://m.edsoo.ru/ff0d4614

ropenue). [Tonstue 006 oxcuaax
CriocoOslI mostyueHust KUCIopoia B

93 71a00paTOPHUH U MPOMBIITIICHHOCTH. bubmuorexa [JOK
[Tpumenenue kuciopoaa. Kpyrosopor https://m.edsoo.ru/ff0d497a
KHCIIOPO/1a B IIPUPO/JIE.
TennoBoii 3 HeKT XuMHIECKOM

24 peaKkuuu, MOHSITHE O bu6mmoreka [JOK
TEPMOXMMHUYECKOM YPAaBHCHUH, 9K30- U https://m.edsoo.ru/ff0d4790
SHIOTEPMHUECKUX PEAKIUAX
Tomnuso (HedTh, Yroiab U METaH).
3arpsi3HeHue BO3/1yXa, CIOCOObI €ro BuGmiorexa LIOK

25 IIPENOTBPAILEHUS. Y CUIICHUE

MapHUKOBOTO 3 deKTa, pazpylieHne
030HOBOTO CJIOS.

https://m.edsoo.ru/ff0d4c4a



https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a

IIpakTnueckas padora Ne 3 o Teme

26 «[Tony4yeHnue u coOupanue KICIopo/ia bubmmorexa LIOK
N ’ https://m.edsoo.ru/ff0d4ae2
M3Yy4YEHUE €ro CBOMCTBY
Boaopoa — anemMeHT U IpocToe
27 BCHIILCCI:)T]::[O. Haxoxnenue I1)30):[0p0L[a B bubmmorexa LIOK
https://m.edsoo.ru/ff0d4dd0
MIPHUPOJIC.
28 duznyeckne 1 XUMUYECKHEe CBOMCTBA bubmmoreka [{OK
Bojiopoja. [IpuMeHenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 IlougaTue o KUCIIOTAaX U COJIIX bummorexa HOK
https://m.edsoo.ru/ff0d50d2
30 Crioco0sI moTy4eHust BOA0poaa B bubnuorexa [JOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
IIpakTu4yeckasi padora Ne 4 o Teme
31 «I'I[)onyquI/Ie u c:6HpaHI/Ie BOJIOpOJIA Bubnuorexa LIOK
. ’ https://m.edsoo.ru/ff0d4f42
M3y4YEHHUE €ro CBOMCTBY
MonspHbIii 006EM Ta30B. 3aKOH
32 ABoraI;po. Pacuyersl 110 XUuMHUYECKUM bubmorexa [IOK
https://m.edsoo.ru/ff0d542e
YpaBHEHUSIM.
Brrancnenus 00bEMa, KoJMuecTBa
33 BCIIICCTBA rasa I1o erc; HU3BECTHOMY Bubmmorexa LIOK
. https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA UIH 00BEMY
Brrunciienus 00bEMOB ra3oB 110
34 YPaBHEHUIO PEaKIMU Ha OCHOBE 3aKOHA Bubmmorexa LIOK
. . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIICHHUH Ta30B
35 du3znyecKue U XMuMHYECKHE CBOMCTBA bu6mmoreka [JOK
BOJIBI https://m.edsoo.ru/ff0d587a
36 OcnoBanusi. CocTaB OCHOBaHUM. bubnmuoreka [JOK

[TonsiTue 06 MHAMKAaTOpPaAX

https://m.edsoo.ru/ff0d59e2
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Bopa kak pactBoputenb. PacTBopbl
HaCBIH_[eHHBIe u HCHACBIIICHHBIC
pacTtBOpbl. PacTBOpUMOCTH BEIIECTB B
Bojie. Poiib pacTBOpOB B MpHUPOJZEC U B

bubmmoreka [IOK

37 KHM3HH 4esioBeKa. KpyroBopoT BoJibI B https://m.edsoo.ru/ff0d5b40
npupoje. 3arpsi3HEHUE IPECHBIX BOJI.
OxpaHa W O4YHCTKa MPUPOTHBIX BOJI.
MaccoBas 107151 BeIIeCTBa B PacTBOPE
IIpakTnueckas padora Ne 5 no teme

38 «[IpuroTtoByieHue pPacTBOPOB c bubnuorexa [JOK
oTpeeIéHHOM MaccoBOit JoJiei https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEWIECTBA»

39 KonrpoabHasa padora Ne2 mno Tteme bubnuoreka [IOK
«Kucnopoa. Bogopoa. Boma» https://m.edsoo.ru/ff0d6342
Knaccuduxkanus HEOPTaHNYECKHUX
COECIUHEHUN. OKCHIBL.

Knaccudukanms OKCHUJOB:
40 coneo6;()ba3yI:mHe (OCHOBI—II[I)IG Bubnuorexa LIOK
’ https://m.edsoo.ru/ff0d664e
KHCJIOTHBIE, amdoTepHbIC) u
HecoseoOpasyromue.  Homenkiartypa
OKCHJIOB.

41 dOu3nyeckue M XUMHYECKHE CBOMCTBA bubnuoreka [JOK
okcuzioB. [ToaydeHre OKCUIOB. https://m.edsoo.ru/ff0d664e
OcHoBaHUs. Knaccuduxkanus

42 OCHOBAHUH: MIEJI0YN U HEPACTBOPUMBIC bubmuoreka [JOK
OCHOBaHHS. Howmenknatypa https://m.edsoo.ru/ff0d67ca
OCHOBAaHMM.

43 du3znyeckue U XUMHYECKHE CBOMCTBA bu6mmoreka [JOK

ocHoBaHui. [losryueHre 0CHOBaHMIA.

https://m.edsoo.ru/ff0d67ca
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Kucnortel. Knaccuduxanus KuUCIOT.

bubmuoreka [JOK

44
HomenkiaTypa KHCIIOT. https://m.edsoo.ru/ff0dfee2
dusuyecke U XUMHYECKHE CBOMCTBA
bu6mmoreka [{OK
45 KHUCIIOT. Psii aKTHBHOCTH METaJLIIOB
https://m.edsoo.ru/ff0dfee2
H.H.bekerosa. [lomydyenue Kucior.
Coumn. Homeunknarypa COJIEH.
46 dusnueckue Z(I:) € CBOMCTBa bubmmorexa HOK
W3UYECKHE U XAMHUYECKHAE CBOMCTB
. . https://m.edsoo.ru/00ad9474
conei. [lonyyenue comnen.
IIpakTnueckas  padora Ne 6.
Pemrenne skcnepuMeEHTaNbHBIX 3a1ad bubnnorexa [JOK
47
o TEME «OCHOBHBIE KJIACCHI https://m.edsoo.ru/00ad9b7c
HEOPTaHWYECKUX COCAMHCHUIDY
48 ['eneTndeckast CBSI3b MEXIy KilaccaMu bubnuoreka [IOK
HEOPraHUYECKUX COCTUHEHUI https://m.edso0.ru/00ad9a50
bu6mmoreka [IOK
49 O00011IeHne U cUcTEMAaTU3aNs 3HAHUT
https://m.edsoo.ru/00ad9cb?2
KontpoanbHnas padora Ne3 mo Teme
50 "0 P . P . . bu6mnorexa LIOK
CHOBHBIE KJIACCHI HEOPTaHHUYECKUX
. P https://m.edsoo.ru/00ad9ela
COEIUHEHUI
[lepBbie  TOMBITKK  KJaccH(PHUKAIIUN
XAMHAYECKUX DJieMeHToB. [loHstne o
rpyImax CXOJIHBIX SJIEMEHTOB
51 (pyrl A bubnuoreka [JOK
€IIOYHbIE U €JIOYHO3EMEIILHBIE
- m https://m.edsoo.ru/00ad9ffa
METaJUIbl, TAJOTe€HbI, HHEPTHBIC Ta3bl).
OJEMEHTHI, KOTOpbIE 00pa3yroT
am(poTepHbIe OKCUIBI U THUIPOKCHIBI.
59 [lepuonnueckuii 3aKOH u bu6mmoreka [JOK

Hepnozmqecxasi CUCTEMAa XUMHNUYCCKHX

https://m.edsoo.ru/00ada52¢c
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anementoB J[. WM. Menaeneena.
KopoTtkonepuoanas u
mmuHHOnepuonHas — gopmer  TICXD
JA.N.Menpeneena.

Ilepuoasr u rpynmsl. Dusnyeckuin

53 CMBICJI TIOPSITKOBOTO HOMEpa, HOMepa bubmmorexa LIOK
https://m.edsoo.ru/00ada52c
Mepuoa U TPYIIIbI DJIEMEHTA.

54 Crpoenne atomoB. CocTaB aTOMHBIX bubnuoreka [JOK
saep. 30Tombl. DJIeKTPOHBI. https://m.edsoo.ru/00ada342
CtpoeHue IJIEKTPOHHBIX  000JIOYEK

55 aToOMOB nepBeiX 20 XUMHYECKHX bubmuorexa [JOK
351eMeHTOB [leproanyYecKo CHCTEMBI https://m.edsoo.ru/00ada6hc
. Y. Menneneena.

XapakTepucTuka XUMHYECKOTO
JJIEeMEHTa M0 €ro TMOJIOXKEHHIO B
[lepuonuueckoit  cucreme J[. .

56 Meunneneena. 3aKOHOMEPHOCTH bu6mmoreka [IOK
HU3MEHEHUS paguyca aTOMOB https://m.edsoo.ru/00ada824
XUMHYECKUX JJIEMEHTOB,

METAUTMYECKUX U HEMETaJUIMYECKUX
CBOJCTB I10 TPYIIaM U IEPUOIaM.
3nauenue [lepuoanyueckoro 3akoHa ajs

57 pasBuTus Hayku W npaxktuku. . W. bubnnoreka [JOK
MenzeneeB — y4u€HbIH, megaror u https://m.edsoo.ru/00ada96e
TpaXKIaHWH.

XuMmuyeckass  CcBs3b.  KoBaneHTHas
58 (monsipHass ¥  HEMOJISIpHAsl)  CBS3b. bubmuoreka [JOK

QHCKTpOOTpI/II_IaTCJ'H)HO CTb
XUMHUYCCKUX 3JICMCHTOB.

https://m.edsoo.ru/00adaah8
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59 KoBanenTHas nosnsipHas XuMHUYeCKas 1 bubmuoreka [IOK
CBSI3b https://m.edsoo.ru/00adac34
60 KoBanenTtHas HenossipHas XMMU4eCKas 1 bubnuorexa [JOK
CBSI3b https://m.edsoo.ru/00adaab8
bubmmoreka [{OK
1 4 . 1
6 OHHAA CBIASE https://m.edsoo.ru/00adaab9
bu6mmoreka [{OK
2 . 1
6 Crenes okucIeHiA https://m.edsoo.ru/00adae28
63 OKHUCIUTETEHO-BOCCTAHOBUTEIIHHBIC 1 bubmmoreka [{OK
peaKiuu https://m.edsoo.ru/00adb076
I1
o4 fc(lHZCZH . OKP(I)C“:H” . 1 . Bu6miorexa LIOK
B TAHOBJICHUS. KUCJIUTCIIN u
. e https://m.eds00.ru/00adh076
BOCCTAHOBUTCIIN.
65 KonTpoabHass padora Ned no teme 1 bubmuorexa [JOK
«Ctpoenue aroma. XUMHUYECCKAst CBSI3b)» https://m.edsoo.ru/00adb486
66 PesepBubrit  ypok. OO060Omenue wu 1 bubmuorexa [JOK
CHCTeMAaTH3allMs 3HAHUH https://m.edsoo.ru/00adb33c
o HrTorosasi koHTpoJbHAsE padora 13 . Bubmorexa LIOK
paMrax TPOMEAYTOTHOR https://m.edsoo.ru/00ad9cb2
aTTecTaluu.
bubnuoreka [JOK
68 1
BIIP https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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9 KJIACC

Ne
n/n

Tema ypoka

KoauuecTBO 4acos

KonTtpoJbHbie

Bcero
padoTsI

IIpakTHYeckue
padoThbI

Jara
H3yUYeHHs

DJIeKTpoHHbIE I (POBLIE
o0pa3oBaTe/ibHbIE

pecypchbl

[Iepnoanueckuil 3aK0H.
[Iepnoanueckas cucrema
XUMHUYeCcKnX dyeMeHToB 1. Y.
MenpneneeBa

bubmmoreka [{OK
https://m.edso0.ru/00adb59e

Crpoenue aToMa. 3aKOHOMEPHOCTH B
M3MEHEHHH CBOMCTB XUMHYECKHUX
3JIEMEHTOB IIEPBBIX TPEX MEPUOJIOB,
KaJlns, KaJdbIusa U UX COC}II/IHCHI/Iﬁ B
COOTBETCTBUU C IMOJIO)KEHUEM
aneMeHToB B [ICXD u crpoennem ux
aTOMOB.

bu6mmoreka [IOK
https://m.edso0.ru/00adbh6b6

Crpoenue BeIlleCTBA: BUIBI

XUMHAYECKOHT CBSI3U. Tunel

KPUCTAITTTYECKUX PEUIETOK,
3aBUCHUMOCTH CBOWCTB BEIIECTBA OT
TUMNA KPUCTAIIMYECKOW PpEHIeTKH U

BHJa XUMHWYECKOH CBS3H.

bu6mmoreka [JOK
https://m.edsoo.ru/00adb7e2

Knaccudukamuss u HOMEHKIATypa
HEOpPraHUYECKUX
XUMHYECKHE

BCIICCTB.
CBOMCTBaA BCIICCTB,
OTHOCAINHUXCA K pa3JIMYHBIM KJIaCCaM
HCOPraHN4YCCKUX COCHHHCHHﬁ,
TCHCTUYCCKAaA CBA3b

HCOPraHNYCCKUX BCIICCTB.

bubnuoreka [JOK
https://m.edsoo.ru/00adbac6
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BxoaHasi KOHTpoJIbHAsA padoTa 1o
teme «IloBTOpeHue u yriayoneHue
3HaHUN OCHOBHBIX Pa3/IeNioB Kypca 8
knacca» Knaccudukanus u
HOMEHKJIATYpa HEOPraHHYECKHIX
BEIIECTB

Knaccuduxanus XUMUYECKUX
peaknuii 1Mo pa3IMYHBIM MPU3HAKAM
(1o 4YMciay U COCTaBY Y4acTBYIOLIUX
B PEaKIMH BEIIECTB, IO TEIJIOBOMY
b dexTy, Mo HU3MEHEHHIO CTeneHen
OKHCIICHHSI XMMHUYECKUX DIIEMEHTOB,
Mo 00paTUMOCTH, TO  YYacTHIO
KataauzaTopa). DK30 u
SHJIOTEPMHUYECKHE peaKium,
TEPMOXUMHUYECKUE YpPaBHEHHUS.

bu6mmoreka [IOK
https://m.edso0.ru/00adbhcb0

[ToHsiTHE O CKOPOCTU XUMHUYECKOI
peakiuu. [loHATHE O TOMOTEHHBIX U
TeTepOreHHBIX PEeaKIUIX

bu6mmoreka [IOK
https://m.edsoo.ru/00adbhe9a

[onsitne 0 XUMUYECKOM
PaBHOBECHH. [onsTHne 00
00paTUMBIX u HEOOpPaTUMBIX

XUMHUYCCKUX pPCaKIUAX. IlonsaTtue o
T'OMOI'CHHBIX u I'CTCPOTICHHBIX
PCaKIuiX. Ilonsatue o Karamuse.
Ilonsatue 0 XUMHUYCCKOM
PaBHOBCCHU. q)aKTOpLI, BIHUAOOIUC
Ha CKOpPOCTb XHUMHUYECKOU pCakuuun n
TTOJIOXKCHHUC XUMHNUYECCKOT'O

bubnuoreka [JOK
https://m.edsoo.ru/00adc28c
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paBHOBeECHs

OKHUCIUTENFHO-BOCCTAHOBUTEIILHBIC
peaKmuu, MEKTPOHHBIN OataHC
OKHCITUTEIILHO —BOCCTaHOBHUTEIBHOM
peakuuu. CocraBiieHUEe ypaBHEHUM
OKHCITUTEITFHO-BOCTAHOBUTEIIEHBIX
pEeaKIMii METOIOM IEKTPOHHOTO
OanaHca.

bubmmorexa [{OK
https://m.edsoo.ru/00adcade

10

Teopus ANEKTPOJUTHYECKON
JUCCOLMAIMU.  ONEKTPOJUTHl U
HEAJIEKTPOJINThL. KaTHOHBI, aHMOHBI.
MexaHu3M IHUCCOIMALMU BELIECTB C
pPa3IMYHBIMU  BUJAMH XUMUYECKOU
CBSI3U. Crenenn JINCCOITHAITHH.
CunbHble U cl1adble AMEKTPOIIUTHI

bu6mmoreka [IOK
https://m.edso0.ru/00adcd68

11

Peakiuu nonsoro ooOMmeHa. YcioBus
NMPOTEKaHUs  PEAKIUid  MOHHOTO
oOMeHa, TOJHBIE M COKpAIICHHBIE
HOHHBIC ypaBHEHUS peaKIuii.
CBolicTBa KMCIIOT, OCHOBAHHUM, COJIei
B CBETC  MpeACTaBJICHUI 00
ANEKTPOJUTUYECKOM  JIUCCOLIUALINH.
KadecTBeHHBIC peaKIy Ha HOHBI.

bu6mmoreka [JOK
https://m.edsoo.ru/00add448

12

CBoiiCTBa KHCJIOT, OCHOBAaHUM, COJICH
B CBETE MPEJICTABICHUNH 00
3NEKTPOJUTUYECKON JUCCOLMAIINH.

bubmuoreka [JOK
https://m.edsoo.ru/00add5d8

13

CBoiicTBa KHCIOT, OCHOBAHUM, COJICH
B CBETE MPECTaBICHUI 00
AIEKTPOJIUTUYECKON JUCCOLUALINY.

bu6mmoreka [JOK
https://m.edsoo.ru/00add8b2
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bubmuoreka [JOK

14 Honsue o rinpomise coneit https://m.edsoo.ru/00add9d4

15 O06o01IeHre U CHCTeMaTH3aIus bubnuorexa [JOK
3HAHHUN https://m.edsoo.ru/00addd12
IIpakTuyeckan padora Ne 1.

16 «Plz:me}me 3KCH€§I/IM€HT3.JII:HI)IX Bubnuotexa LIOK

https://m.edsoo.ru/00addbfa
3a/1a49»
KonTpoabHasi padora Ne2 o teme
17 <<3nerTp0JmTquec1<asl JIACCOITNAITHS. Bubmuotexa LIOK
https://m.edsoo.ru/00addecO
XVWMHUYECKUE PEaKIUU B PACTBOPax»
OOmasi xapakTeprCTHKAa TaJOTCHOB.
Oco0OeHHOCTH  CTPOEHHS aTOMOB,
XapaKTepHBIC CTENICHU OKHUCIICHUS.
Crpoenue u (puU3MYECKUE CBOMCTBA
18 Hp(I))CTBIX Be(bI_HCCTB —TaJIOTCHOB. bubamorexa LOK
. https://m.edsoo.ru/00addfe2
XWMHYECKHUE CBOMCTBA Ha MPUMEPE
xJiopa (B3ammoieiicTBIE c
MeTaJlIaMH, HEeMeTaJlJIaMH,
1eI09aMu ).
XnopoBogopoa. ComsHas KHCIOTA,
XUMHUYECKHE CBOWCTBA, IOJIyUYCHHUE,

19 npumeHenue. JlelictBue xjopa u bubnunoreka [JOK
XJIOPOBOJOPOA Ha OpraHu3M https://m.edsoo.ru/00ade104
yeloBeka. BakHeWe XJIopHuabl H
HX HaXOXICHUE B IPUPOJIC.

IIpakTnyeckass padora Ne 2 1o
20 Tel;/[e «HOJ‘IyIII;HI/Ie COJITHOM bubnmorexa HOK
. . https://m.edsoo.ru/00ade348
KHCITIOTBI, U3y4eHHE €€ CBOMCTBY
21 Boruncnenus 1o YpaBHEHUSIM bubnuorexa LIOK
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XUMHYECKUX PEaKIUi, €CIIi OJIUH U3
pEeareHToB JaH B U30BITKE

https://m.edso0.ru/00ade488

22

OO6mast xapakTEepUCTHKA DIIEMEHTOB
VIA-rpymrsi. Ocobennoctu
CTPOCHUS  aTOMOB,  XapaKTepHbIE
CTCIICHHU OKHUCJICHUS.

bubmmorexa [{OK
https://m.edso0.ru/00ade64a

23

Crpoenne u (Qu3MUECKHE CBOMCTBA
MPOCTBIX BEUIECTB — KHUCIOpOJa M
cepbl. AJUIOTPOINHBIE MOIU(pUKAIIIU
Kuciopona U cepel. Haxoxxnenue
Cephl U €€ COCNMHEHUW B MPHUPOJIE.
XHWMHUYECKUE CBOMCTBA CEPBI.

bubmmoreka [{OK
https://m.edso0.ru/00ade64a

24

CepoBoaopon, CTpOEHHUE,
(buznyeckue 1 XUMUYECKUE CBOICTBA
(oOmme kak mpeacTaBUTENsT Kiacca
KHCJIOT U CIIeIIU(UUECKHE).

bu6mmoreka [IOK
https://m.edso0.ru/00ade802

25

Oxcuapl cepbl Kak TpeACTaBUTETH
KHCIIOTHBIX ~ OKCHUJIOB. Cepnas
KHCIIOTa, GU3NYECKUE U XUMUYECKUE
CBOIiCTBa (oOmue KakK
MpeJICTaBUTENs Kjiacca KHCIOT U
cnenuduaeckue), MIPUMEHCHHE
cepHoil kucaotel. Comu cepHOU
KHCIIOTBI, KQUeCTBEHHAsl peaklus Ha
cynbdaT HOH.

bu6mmoreka [JOK
https://m.edsoo.ru/00adea28

26

XHMHYECKHUE peaKknuu, JCKalue B
OCHOBC IPOMBINIJICHHOTO criocoba
MOJIYYCHHA CCpHOﬁ KHUCJIOTEI.
XHUMHUYECKOE 3arpsA3HCHUC

bu6mmoreka [JOK
https://m.edsoo.ru/00adec8a
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OKpYXKalolel Cpelibl COEAMHEHUSIMU
cepal (KUCTIOTHBIE  JOXKIH,
3arps3HEHHE BO3JyXa M BOJOEMA),
CTOCOOBI €ro MpeI0TBPAIICHUS.

27

Briuucnenue MacCOBOM 0N
BBIX0/1a IPOAYKTA peaKkU

bu6mmoreka [{OK
https://m.edsoo.ru/00adec8a

28

OO6miast xapakTEepUCTHKA AJIEMEHTOB
VA-Tpynisl. OcobenHoctu
CTPOCHUS  aTOMOB,  XapaKTepHBIC
CTEIICHU OKHCJICHUS. A3sor,
pacmnpocTpaHeHne B IpHUpoJIe,
¢dusnueckue " XUMHUYCCKHE
cBoiictBa. Kpyroopor aszora B
MIPHUPOIC.

bubmmoreka [{OK
https://m.edsoo.ru/00adeeab

29

AMMuak, ero  ¢QU3MYECKHE U
XUMUYECKHAE CBOWCTBA, MOJIYyUCHUE U
npumeHeHre. Conn aMMOHHS, WX
¢busnyeckue " XAUMHUYECKUE
CBOWICTBa, pUMEHEHHE.
KadecTBeHHast peakinus Ha HWOHBI
aMMOHWUSL.

bu6mmoreka [IOK
https://m.edso0.ru/00adf004

30

IIpakTuuyeckass padora Ne 3 mo
TemMe «[lonyuenue aMMUaKa,
W3YYEHHUE ero CBONCTBY

bubnuoreka [JOK
https://m.edso0.ru/00adf180

31

A30THas KuCIIOTa, €€ TMOJIydeHHUE,
(bu3nueckrue U XUMHYECKUE CBOICTBA
(oOmme kak mpeacTaBUTENs Kiacca
KHUCJIOT Hu crenuduueckue),
MIPUMEHECHHE.

bu6mmoreka [JOK
https://m.edsoo.ru/00adf306
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32

Hcnonb30BaHWE HUTPATOB M COJICH
aMMOHHSI B KaueCTBE MHHEPAJIbHBIX
yIoOpeHuit. XuMHuuecKoe
3arpsi3HEHUE OKPYXKAIOIEH —cperbl
COCMHEHUSAMH a30Ta (KHUCIOTHBIC
JIOK/IM, 3arPsI3HEHHUE BO3/1yXa, IOYBbI
Y BOJIOEMOB).

bu6mmoreka [{OK
https://m.edso0.ru/00adf518

33

docdop. AJIOTpOTIHBIE
MO U (UKAITUN dbocdopa,
¢buznveckne " XHUMHYECKUE
cBoiictBa. Oxcun docdopa (V) u
dbochopHast kuciora, GU3NIECKUE U
XUMHUYECKHE CBOMCTBA, MOTYYECHUE

bubmmoreka [{OK
https://m.edso0.ru/00adf68a

34

Wcnonb3oBanue docharos B
KauecTBE MHUHEpalIbHBIX YAO0OpEeHUH.
3arpsi3HEHUE  OPUPOJHOM  Cpebl
dbocdaramu

bu6mmoreka [IOK
https://m.edsoo.ru/00adfc20

35

OO0masi xapakTepuCTUKa 3JIEMEHTOB
IV A-rpynmsl. OcobeHHOCTH
CTpPOEHHUSI aTOMOB,  XapaKTepHbIE
CTENIEHH  OKUCJICHHsS.  YTIJIEpo[,
AIJIOTPOTIHBIE Moaudukanuu,
pacnpocTpaHeHue B npupoe,
¢buznueckue u XUMHYECKUE
cBoiictBa. AxcopOuus. Kpyrosopot
yriepojia B Mpupo/ie.

bu6mmoreka [JOK
https://m.edsoo.ru/00adfd9c

36

Oxcunpl yraepoja, ux usuueckue u
XMMHMYECKHE CBOMICTBA, JEWCTBUE HA
JKUBBIE OPraHU3MBI, IIOJIyY€HUE U

bu6mmoreka [JOK
https://m.edsoo.ru/00adfebe
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IIPUMEHEHHUE. DKOJIOrHYecKue
MpoOIeMbl, CBSI3aHHBIE C OKCHJIOM
yriiepoja (1V), TUIIOTE3a
ri00aJbHOr0 IOTEIJICHUS KJIUMAaTa,
MApHUKOBBIN 2PPEKT.

VYronapHas kucimota U e€ COJM, HX

¢buznueckue u XUMHUYECKUE
CBONCTBA, MOJTy4eHUE u Butmorexa LIOK
37 HPHMCHCHIE. Henonbsonarie https://m.edsoo.ru/00ae006¢
KapOoOHaTOB B OBITY, MEIUIUHE,
MPOMBIIIJIEHHOCTH U CEJICKOM
XO35HCTBE.
IIpakTuyeckass padora Ne 4 1o
38 teMe "[lomydyeHue yriiekucioro rasa. bubnuoreka [IOK
KavectBennas peakius Ha https://m.edsoo.ru/00ae027e
KapOoHaT-uoH"
IlepBoHavanbHble  MOHATUA 00
OpraHMYeCcKUX BEIIECTBAX Kak o
COEUHEHUsAX  yriaepoaa (MeTaH,
9TaH, STWIEH, aleTHIeH, 3TaHOJI,
IJIMLIEPUH,  YKCYCHas  KHUCIIOTa),
IPOIYKTHI ux nepepadoTKu BuGamnorexa [OK
39 (6ens3uH), ©X poab B OBITY U

IIPOMBINIJICHHOCTH. Ilonstue (6]
OMOJIOTMYECKH Ba)KHBIX BCIICCTBAX:
KHUpax, 6em<ax, yriieBogax — M HX
poim B KHU3HHU YCJIOBCKa.
MaTepI/IaJ'ILHOC CINHCTBO
OpraHu4Y€CKUX U HCEOPraHUYCCKUX

https://m.edsoo.ru/00ae054e
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COEIUHEHUI.

40

Kpemuuii, ero ¢wusuueckue ¥
XUMHYECKHAE CBOUCTBA, IMOJIyYCHUE U
npuMmeHerne. CoeTuHEHUS KPEeMHUS
B mpupozae. OOmme mnpeacTaBIcHus
00 oxkcume kpemuusA(1V), u
KpeMHUEeBOW kuciioTe. CHIMKATHI,
WX WUCIOJBb30BaHWE B OBITY, B
MPOMBIIUIEHHOCTH. Baxwnerimue
CTPOUTEITBHBIE MaTepUabl:
KepaMHKa, CTEKJIO0, IIEMEHT, OETOH,
XKese300eToH. [TpoGnembr
0€301acHOTO WCTIOJTb30BaHUSI
CTPOUTEITBHBIX MaTepHajoB B
HOBCEIHEBHOM KU3HU.

bubnnoreka [HOK
https://m.eds00.ru/00ae080a

41

IIpakTuyeckas padora Ne 5.
Pemenne sxcnepuMeHTaNBHBIX 3a/1a4
no teme «BakHeHIe HeMeTauIbl U
HX COEIUHEHUS

bu6mmoreka [IOK
https://m.edso0.ru/00ae0bf2

42

KonTpoabnasi pabora Ne3 no teme
«Baxuenime HeMeTaUIBI U HX
COEIMHEHU S

bu6mmoreka [IOK
https://m.edso0.ru/00ae0e18

43

O6mras XapaKTEPUCTHKA
XUMHYECKUX 3JICMEHTOB —
METaJJIOB HAa OCHOBAHUHM ITOJIOKCHUS
B [ICX5 J.1.Menneneena.
Crpoenne METaJIJIOB.
Merammueckas CBSI3b u
MeTajinyeckas:  KpUCTaTndecKas

bubnuoreka [JOK
https://m.edso0.ru/00ae103e
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pemérka. DIEeKTPOXUMHUYECKUH psif
HaNpsDKeHUS MeTauioB. Ou3ndeckue
CBOMCTBA METAJIJIOB

XUMHYECKHUE CBOWCTBA METAIJIOB.

44 DIEeKTPOXUMHUYECCKUN pan Bubmuotexa LIOK
. https://m.edsoo.ru/00ae1156
HaNPsDKCHUN METAIIJIOB
Ob6mue CHOCOObI MOJTyYEHUS
MertamioB. CruiaBbl (cTanb, YYryH,
JIOPATIOMUHUN, OpoH3a) H©  HX
45 IIPUMEHEHHE B ObITY 51 bubnnorexa [JOK
MPOMBIIUICHHOCTH. BbIYMCICHUST IO https://m.edsoo.ru/00ae1156
YPaBHCHHUSM XHMHYCCKHX PEaKIIH,
€CJIM OJIMH W3 PEarcHTOB COICPKHUT
MIPUMECH
TlousiTie 0 KOPPO3UU METAIIIOB,
46 OCHOBHBIC cnoIZ:I;6LI 3aIIUThl UX OT bubamorexa LOK
https://m.edsoo.ru/00ae1278
KOpPpO3UH.
[llemouHble METAJLIBI: IIOJIOKEHUE B
I[ICXD A.M.MenneneeBa, CTpOoeHUE
47 HUX aTOMOB, HaXOXXJICHUE B MPHUPOJIC. bu6mmoreka [JOK
dusnyeckue u XHUMHYECKUE https://m.edsoo.ru/00ae14b2
CBOMCTBa (Ha MpuUMeEpe HATpusi U
KaJIust).
OKcuapl M TUIPOKCHIBI HATpPUS U
48 KaJ'II/ISII.[ HpI/IMHeII){eHI/Is menEqHHX bubmorexa [JOK
N https://m.edsoo.ru/00ae14b2
METAJUIOB Ml KX COCMHCHHM.
H_[eJ'IO‘lI:IOSGMeJILHHf METaJIbl  — BuGmmorexa [OK
49 KaJgblUid W MArHuii: IOJIOKCHUE B

[ICXD J.M.MenneneeBa, cTpoeHuE

https://m.edsoo.ru/00ael15e8
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HUX aTOMOB, HAXOXJICHUC B IPHUPOAC

50 dusznueckue u XUMHUYECKHE bubmuoreka [JOK
CBOMCTBA MarHus M KaJIbLIMS. https://m.edsoo.ru/00ae15e8

51 Baxkueiimue coeauHEHUS KalbIUsI
(oxcua, TUIPOKCHU, COITH).

59 KéctkocTh BOABI M CIOCOOBI €& bu6mmoreka [{OK
yCTpaHEHUS https://m.edsoo.ru/00ae1886
IIpakTuyeckas padora Ne 6 o

53 TCII\)/IC ")KéCTKOCTE BOJBI 1 METOJIEI €€ bubmmorexa HOK

| https://m.edsoo.ru/00aelae8
yCTpaHCHUS
Amomunnii: monoxkenue B IICX0O
J.MenpeneeBa, CTpOCHHE UX
54 iITOMOB If&XO)K)IeHI/Iep B MPUPOJIE. bubmorera [IOK

’ https://m.edsoo.ru/00aelc64
dOu3nyecKne 1 XUMUUYSCKUE
CBOMCTBA aJIFOMHHUS.

55 AMdoTepHbIe CBOMICTBA OKCHIA U bubmuorexa [JOK
THIPOKCHIA https://m.edsoo.ru/00aelc64
Kenezo: momoxennme B IICXD
JA.N.MengeneeBa, CTpOCHHE  MX bu6mmoreka [JOK

56
aTOMOB, HaXOXKJICHHE B MPHPOJIE. https://m.edso0.ru/00ae1d86
du3nyecKre U XMMUYECKHUE XKeje3a.

OKcuapl, THAPOKCUIBI M COJIU
57 xcenesﬂa ()] Iilrikeﬂeil (1), ux bubmmorexa LIOK
. ’ https://m.edsoo.ru/00ae35e6
COCTaB, CBOMCTBA U MOJIy4YCHUE.
OKcHIBI, THAPOKCHIBI M COJTH JKelie3a
58 ()] i )Keiep3a (f[l ), ux cocras Bubmiorexa LIOK
. ’ ’ https://m.edso0.ru/00ae35e6
CBOICTBA U MOJIyYEHUE.
59 IIpakTHyeckas padora Ne 7. bu6mmoreka [JOK
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Pemenue skcnepuMeHTaNbHBIX 33024
no TeMe «BaxHelIe MeTaJuIbl U UX
COEIUHEHUS)

https://m.edso0.ru/00ae3de8

Beruncienus o ypaBHeHHIM
XUMUYECKUX PEAKLUHI, €CIIU OJIUH U3
peareHToB JaH B U30bITKE WU

bubmmoreka [{OK

60 COJICPXKHUT IpUMeCH. Bbruncienus https://m.edsoo.ru/00ae1750
MacCOBOM JIOJIU BBIXOJIa TIPOIYKTA
peaxiuu
61 O06o01eHre U cucTeMaTru3aIus bubnuorexa [JOK
3HAHUHN https://m.edsoo.ru/00ae1750
KonrpoJsbHas padora Ne4 1o reme
62 «BakHeWIe METa/UTBl ¥ KX
COEJIMHEHUS
BemectBa u MaTepUalIbl B
MOBCEHEBHOM  JKM3HHM  YeJIOBEKa.
63 beszonacHoe MCOIb30BaHUE BEIIECTB bu6mmoreka [IOK
U XHMHYCCKHX PpEaKIUii B OBITY. https://m.edsoo.ru/00ae3f50
[lepBas momoIp P XUMHYECKUX
0KOTax U OTPaBIICHUSIX.
64 XUMHUYECKOe 3arpsi3HEHUE bubmuoreka [JOK
okpyxartorieit cpenst (TTIK). https://m.edsoo.ru/00ae4270
65 Pouib XUMUH B pelLIeHnu bubnnoreka [JOK
9KOJIOTHYECKUX MTPOOIEM https://m.edsoo.ru/00ae4270
66 Pouib XUMUH B peleHnu bubnnoreka [JOK
9KOJIOTMYECKUX TpoOIeM https://m.edsoo.ru/00ae0d0a
67 O6oOmenne W cUCTeMaTH3aIus bubmuoreka [JOK

3HAHUH

https://m.edsoo.ru/00adb33c
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Hrorosast KOHTpo/IbHAs1 padoTa B

68 . 1 bubnuorexa [JOK
PaMKax MpOMEKYTOTHOR https://m.edso0.ru/00ad9ch?2
arTrecranmumn
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME



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




		2024-08-31T16:39:01+0500
	Довгань Людмила Николаевна




