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MNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1O XMMHM Ha YpOBHE OCHOBHOIO 00I1Iero o0Opa3oBaHMs
COCTaBJICHa Ha OCHOBE TpeOOBaHUU K pe3yjbTaTaM OCBOEHHUS OCHOBHOM
o0Opa3zoBaTeIbHON MPOrpaMMbl OCHOBHOTO OOIIIEro 00pa3oBaHusl, MPEICTABICHHBIX
B ®I'OC OO0, a Takxke Ha oOcHOBe deaepaTbHOl pabodeil TporpaMmbl
BOCIIUTAHUS U C YUYETOM KOHIIEIIINU MPENoAaBaHusl Y4eOHOTO npeamMera « XuMushH)
B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoii denepanuu.

[Iporpamma 1Mo XuMuU Ha€T TPEACTABICHHE O LENAX, OOIIeHd CTpaTeruu
OoOy4eHHs, BOCIHTAHHWS ¥ Pa3BUTUA OOYYAIOMUXCS CPEICTBAMHU Y4eOHOTO
npeameTa, YCTaHABIIMBAET o0s13aTeNIbHOE peaMETHOE CoJiepKaHue,
NnpeayCcMaTpPUBAET pacCIpeelieHue €ro Mo KiaccamM M CTPYKTYpUPOBAaHHE IO
pazmeraM M TeMaM NpPOrpaMMbl MO XHMHH, OMNPEIEISeT KOJIWYECTBEHHBIC U
KaueCTBEHHBIE XapaKTePUCTUKU CoJIepKaHus, PEKOMEHIYEMYIO
MOCJIEA0BAaTEILHOCTh  U3YUYEHHUS] XUMHUU C YU4E€TOM  MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4eOHOro Mpolecca, BO3PACTHBIX
OCOOCHHOCTEH OOydYarolIuXCs, OMNpEeaeNseT BO3MOXKHOCTH IpeaMera  JyIs
peanuzauuu TpeOOBaHUM K pe3yjbTaTaM OCBOEHHUSI OCHOBHOM 00pa3oBaTEebHOU
porpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHusl, a TaKxke TPEOOBAHUM K
pe3ynbTaTaMm 0O0y4eHHsS XMMUU Ha YPOBHE 1€l N3ydeHUs MpeaMeTa U OCHOBHBIX
BHUJIOB Yy4YeOHO-IO3HABATEILHOM JEATEIbHOCTH OOYYaroIIerocs II0 OCBOCHHIO
y4eOHOT0 co/iepKaHusl.

3HaHUWE XUMHHU CIY>XUT OCHOBOM Juisi (OPMUPOBAHHUS MHUPOBO33PEHUS
oOyyJaroierocsi, ero MpeACTaBICHUM O MaTEePUATBLHOM EIWHCTBE MHUpPA, BAKHYIO
pOJib UTPAOT (POPMUPYEMbIE XUMHUEH MPEACTABICHUS O B3aUMOIPEBPAIICHUSIX
DPHEPTUU M 00 HBOJIIOIMU BEIIECTB B MPUPOJE, O MYTAX PEHICHUS TI00aTbHBIX
npo0ieM yCTOMYMBOIO pPa3BUTHSA YEJIOBEYECTBA — CBHIPHEBOM, SHEPreTHUECKOM,
MUIIEBOM M 9KOJOTUYECKON O€30MacHOCTH, MPOOIEM 3IpaBOOXPAHEHHUS.

N3yuyenue xumuu:

CIIOCOOCTBYET  peaim3alid  BO3MOXXHOCTEH  JJII  CaMOpa3BUTUS |
dbopMHpOBaHUS KYJIbTYPbl JUYHOCTH, €€ 0011eH U (PYHKITMOHATILHON TPaMOTHOCTH;

BHOCHUT BKJIaJ| B (OPMUpOBAHUE MBILIUIEHUS M TBOPUYECKUX CIIOCOOHOCTEMN
oOy4arommxcsi, HaBBIKOB HMX CaMOCTOSITETIbHOM  y4eOHOW  JIeSITEIBHOCTH,
HKCHEPUMEHTAIbHBIX M HCCJIEIOBATENbCKUX YMEHHUM, HEOOXOJMMBIX KaK B
MOBCEIHEBHOM )XU3HU, TaK U B MPO(HECCUOHAIBHOU €SI TENHLHOCTH;

3HAKOMHUT CO CHEIU(UKONW HAYYHOTO MBIIIICHUS, 3aKJIaJbIBAET OCHOBBI
LEJIOCTHOTO B3IUIsI1a HA €UHCTBO NMPUPOABI M YEJIOBEKA, SIBJISIETCS OTBETCTBEHHBIM
ATaroM B POPMHUPOBAHUHU €CTECTBEHHO-HAYYHOU TPaMOTHOCTH 00YyUaIOIINXCS;



criocoOCTBYeT (OPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUSI K €CTECTBEHHO-
HAay4YHbIM 3HaHHSIM, K IIPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B 3KOJIOTHYECKOE
oOpa3oBaHue 00y4aroIUXCsl.

JlanHple HampaBiieHUs B OOYYEHHHM XUMHMH OOECHEYHBAIOTCS CrHelupuKon
collepKaHUsl ~ y4eOHOro  MmpeameTa, KOTOpbIA  SBIAETCS  MEAaroruyecku
alaliTUPOBAHHBIM OTpa)KeHHEM 0a30BOM HAYKH XMMUH Ha ONpeAeNEHHOM JTane eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 001Iero o0pa3oBaHUs OPHUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbl IMEPBOHAYAIBHBIX TMOHSATUN XUMHUHU, OCHOB
HEOPraHUYECKOM XHWMHM W HEKOTOPBIX OTIEIBHBIX 3HAYMMBIX MOHSITUU
OPraHUYeCKON XUMHH.

CtpykTypa coiepKaHus MPOTPAMMBI IO XUMHH CPOPMUPOBAHA HA OCHOBE
CUCTEMHOr0 noaxona K €€ m3ydeHnro. CopeprkaHue CKIIAJbIBAETCS U3 CUCTEMBI
MOHATUM O XUMHUYECKOM DJIEMEHTE U BEIIECTBE U CUCTEMBI IOHATUN O XUMUYECKOU
peakiuu. OO0e ATU CHUCTEMBI CTPYKTYPHO OpPraHU30BaHbl MO MPUHILMUITY
IIOCJIE0BATENBHOTO PA3BUTHs 3HAHUM HA OCHOBE TEOPETUYECKUX MPEICTABICHUN
Pa3HOro ypOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YUYEHHS KaK OCHOBBI BCET'O €CTECTBO3HAHUS;

— Ilepuoanyeckoro 3akona /1. 1. MeHnaeneeBa Kak OCHOBHOT'O 3aKOHA XUMUU;

— YYEHHS O CTPOCHHH aTOMa U XUMUYECKOW CBSI3H;

— TpenCTaBlIeHUA 00 AIEKTPOJUTUYECKONM [OHCCOUMALMUA BELIECTB B
pacTBopax.

Teopernueckne 3HAHUS PACCMATPUBAKOTCS HA OCHOBE OJMIIMPUYECKHU
MOJIYYEHHBIX U OCMBICICHHBIX (PAKTOB, PA3BUBAIOTCS MOCIEIOBATENBHO OT OJJTHOTO
YPOBHSI K JPYrOMY, BBINOJHSAS (QYHKIUU OOBACHEHUS W MPOTHO3UPOBAHUS
CBOWCTB, CTPOCHHUSI U BO3MOYKHOCTEM MPAKTUYECKOrO MPUMEHEHUSI M MOITYYECHUS
M3y4aeMbIX BEILIECTB.

OcBoeHue mporpaMMbl IO XUMHUU  CHOCOOCTBYEeT  (hOPMHUPOBAHUIO
IIPEJCTABJIECHNUS O XUMUUYECKON COCTABIIAIOLIECH HAYyYHON KapTUHBI MUpPA B JIOTUKE
€€ CHUCTEeMHOW NPUPOJIbI, LEHHOCTHOTO OTHOLIEHUS K HAy4YHOMY 3HAHHUIO U
METO/IaM TO3HAaHUsI B Hayke. M3ydyeHWe XUMHUU NPOUCXOIUT C NPUBICUCHUEM
3HAHUW U3 paHee U3YUYEHHBIX YUYEOHBIX MpeaMeToB: «OKpyKaMMi MUp»,
«buomnorus. 57 kmacce» u «dusnka. 7 Kinacey.

[Ipy wu3yyeHMH XUMHH MPOUCXOAUT (HOPMUPOBAHME 3HAHHM OCHOB
XUMUYECKON HAyKH Kak 00JIACTH COBPEMEHHOI'O0 €CTECTBO3HAHMSI, MPAKTUYECKOU
JEATENIbHOCTH YEJIOBEKA M KAaK OJHOTO M3 KOMIIOHEHTOB MHPOBOHM KYJIBTYPHI.
3amaua y4eOHOro mpeaMera COCTOMT B (OPMHUPOBAHUU CHUCTEMbl XUMUYECKHX
3HAHUM — Ba)KHEHIIMX (PAaKTOB, MOHATUN, 3aKOHOB M TEOPETUYECKUX TMOJOKEHUM,
JOCTYIHBIX O0OOIIEHHIT MHMPOBO33PEHUYECKOr0 XapakTepa, s3blKa HAayKH, B



NpUOOIIICHUM K HAyYHBIM METOJaM II0O3HAHWS TIPH HW3YYCHUW BEIIECTB U
XUMUYECKUX PEAKIUi, B HOPMUPOBAHUH W PA3BUTUU MO3HABATEIHLHBIX YMEHUU U
UX TPUMEHEHUHU B Y4EOHO-TIO3HABATEIBHOW U Y4YEOHO-UCCIIEA0BATEIHCKON
NESTEIbHOCTH, OCBOCHMM MpaBW 0OE€30MacHOrO OOpallleHHs C BEIIeCTBAMHU B
MOBCEIHECBHOM KU3HU.

[Ipy M3yyeHUn XMMUU Ha YPOBHE OCHOBHOI'O O0IIEro oOpa3oBaHMs Ba)KHOE
3HAa4YCHHE MPUOOPENTN TaKUE 1T, KaK:

— (dopmupoBaHHEe WHTEIUIEKTYadbHO PAa3BUTON JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEILHOMY TPUHATHIO PEUICHUH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUAM KU3HU;

—  HampaBJICHHOCTh OOyYEHHS Ha  CHCTEMAaTHYEeCKOEe MPUOOIIEeHUE
OOy4Jarommxcss K CaMOCTOSTEIBHOW MO3HABATEILHON JEATEIbHOCTH, HAyYHBIM
METO/IaM TO3HaHUs, (GOPMHUPYIONUM MOTHBAILIMIO M PA3BUTHE CIOCOOHOCTEH K
XUMUHU;

— obecrnieyeHue yCIoBH, CIOCOOCTBYIOIIUX MPUOOPETEHUIO 00yUarOIIMMUCS
OTIBITA PAa3HOOOPA3HON NEATETHLHOCTH, TMO3HAHWS W CAaMOIIO3HAHWS, KITFOUEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETCHIINI), MMEIOIINX YHUBEPCAIBHOE 3HAYCHHE IS
Pa3IUYHBIX BUJIOB ACSITEIBHOCTH;

— ¢opmupoBanue oOmEeld (QyHKIMOHAIPHON W  €CTECTBEHHO-HAYYHOMU
IPaMOTHOCTH, B TOM 4YHCJ€ YMEHUW OOBSACHATH W OLICHUBATh SIBJICHUS
OKPYIKaIOIEero MHpA, UCIOJIb3Yysl 3HAHUS W ONBIT, MOJTYYEHHBIC MPU HU3YUYECHUU
XUMUHU, TPUMEHITh WX MPU pPEmIeHHH MpoOjJeM B TOBCETHEBHOW XU3HU U
TPYZIOBOM JIE€SITEIbHOCTH;

— ¢opMmupoBaHHe y OOy4YalOMIMXCA TIyMaHUCTHYECKUX OTHOILICHUH,
MOHUMAHUS IIEHHOCTH XUMHUYECKUX 3HAHWA IS BBIPAOOTKH JKOJIOTHYCCKH
I1EJIeCO00Pa3HOT0 TOBENEHUS B OBITY W TPYAOBOH NEATEIBHOCTH B IEIIAX
COXpaHEHUS CBOETO 3/I0POBbs I OKPYKAIOIIEH PUPOTHON CPEJIbI;

— pa3BUTHE MOTHUBAIIMM K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO U
CAMOBOCITUTAHHIO HAa OCHOBE YCBOCHHS  OOINEYEIOBEYECKMX I[EHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MpO(IIIST M HANPABJICHHOCTH JATbHEUIIETO
oOy4eHus.

OOmiee 4YKMCIO dYacoB, OTBEACHHBIX I HW3Y4YCHUS XHMHH Ha YPOBHE
OCHOBHOT'O 00111€T0 00pa3oBanus, cocTaniseT 136 yacos: B 8 kinacce — 68 yacos (2
gaca B HeJleno0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIIO).



COAEPKXAHME OBYUYEHUSA

8 KJIACC

IlepBoHaYa/IbLHbIE XUMUYECKUE TOHATHUS

[Ipeamer xumun. Posib XUMUK B KUA3HU YE€JIOBEKA. XUMUS B CUCTEME HayK.
Tena um BemiecTBa. PU3HWUYECKHE CBOMCTBA BEIIECTB. ATpEraTHOE COCTOSHUE
BemlecTB. [loHsiTHE O MeToAax MO3HAHUS B XUMHUU. YHCThIE BEUIECTBA MU CMECH.
CriocoObl pa3ziesieHust CMecei.

ATOMBI U MOJIEKYJbl. XHUMHUYECKHE dJIeMEHThl. CHUMBOJBI XUMHYECKUX
aneMeHTOB. [IpocThie U CllokKHbIE BelllecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckas ¢opmyna. BaJeHTHOCTh aTOMOB XUMHUYECKHUX JJIEMEHTOB.
3akOH TMOCTOSIHCTBAa cocTaBa BemniecTB. OTHOcCUTENbHAs aTOMHas Macca.
OTHocuTENnbHAsT MOJIEKYJIsIpHAast Macca. MaccoBast 10711 XUMHUYECKOTO 3JIEMEHTA B
COEIMHECHUMU.

KomnuecTBo BemecrBa. Mosib. MonsipHast macca. B3auMOCBSI3b KOJIMUECTBA,
MacChl W 4HCJIa CTPYKTYPHBIX €AWHHI] BemiecTBa. Pacuérel mo dopmynam
XUMUYECKUX COCTUHEHUM.

@u3NYECKUE U XMMHUUYECKHUE SBICHUS. XUMHUECKas peakuus U €€ MpU3HaKH.
3aKOH COXpaHEHUsI MacChl BEIIECTB. XHUMHUECKHe ypaBHeHUs. Knaccudukarus
XUMHUUYECKUX PEAKIUN (COCTMHEHMUS, Pa3JI0KEHUS, 3aMEIICHUs, OOMEHA).

Xumuyeckuii IKChepumenm:

3HAKOMCTBO C XMMHUYECKOH IMOCY/I0H, MpaBujiaMu padboThl B J1aOOpaTopuu U
npuéMaMu o0paileHus ¢ JIabopaTOpHbIM 00OPYJIOBAHUEM, U3YUCHUE U OMHCAHUE
bu3uYeCKX CBOWCTB 00pa3lloB HEOPraHWYECKHX BEIIECTB, HaOII0JACHUE
¢u3nueckux (IJIaBJIEHUE BOCKA, TasHUE JbJA, PACTUPAHHE caxapa B CTYIIKE,
KUIIEHUE W KOHJEHCALMSI BOJbI) U XMMHUYECKHX (TOPEHHE CBEUHU, MPOKAIMBAHUE
MEJTHOM MPOBOJIOKH, B3aUMOJICHCTBHE MeJia C KUCJIOTOMN) sSIBIICHUI, HAOII0IeHUE U
ONMCAaHWE MPU3HAKOB MPOTEKAHWUS XMMHUUYECKHX peaklHil (pasiiokeHue caxapa,
B3aUMOJICHCTBUE CEPHOM KHUCIOTHI C XJIOPUIOM Oapusi, pa3ioKEHHUE TUIPOKCHU]IA
meau (11) mpu HarpeBaHuu, B3anMOACHCTBHE XKeje3a ¢ pactBopoM cos meau (11),
U3y4YEHHUE CIOCOOOB pPa3felIeHUs] CMECEil: ¢ MOMOIIBIO MarHuTa, (PUIbTpOBaHUE,
BbINIapUBaHUE, AUCTHILIIALMUSA, XpoMaTorpadus, NpoBEJeHUE OUYUCTKH MOBAPEHHON
COJIU, HAONIOJIEHHWE U  ONHWCaHuEe  pe3yJbTaTOB  MPOBEJICHHUS  OIbITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUS MAacChl, CO3JaHHE MOJICNIE MOJIEKYII
(ILIapOCTEPHKHEBBIX).

Baxueime npeacTaBuTe M HEOPraHUYECKUX BelleCTB

Bo3ayx — cmech razoB. CocraB Bo3ayxa. Kucimopon — 3ieMEHT U mpocToe
BelecTBO. HaxoxaeHue kuciopoma B Tpupoje, (U3NYECKHME W XUMHUYECKHE
cBoiictBa (peakiuu ropeHusi). Oxcuabl. [Ipumenenne kuciopoma. CrocoObl



MOJIy4YEeHUs] KHCIIOpoJa B Ja0OpaTopud U MOpOMBIIUIEHHOCTH. Kpyrosopor
KHcIopoza B mpupoae. O30H — atoTporHas MOAU(PUKAIIHS KUCIOPO/IaA.

TemnoBod 3h(dEeKT XUMHUECKOW peakluud, TEPMOXUMUYECKHUE ypaBHEHUS,
DK30- M DHAOTEPMHUYECKHE pEaKUuU. TOIUIMBO: yrojb W METaH. 3arps3HEHUue
BO3/lyXa, yCWICHHE MapHUKOBOTro 3 (ekTa, pa3pyiieHne 030HOBOTO CIIOS.

Bonopon — asnemeHT uM mpocrtoe BemectBo. HaxoxkaeHue Bogopoaa B
npuposie, (GU3MYECKME U XUMHYECKHE CBOWCTBA, MPUMEHEHHE, CIOCOObI
nosyuenus. Kucnotsl u comnu.

MomnspHabiii 00BEM ra3oB. Pac4€Tsl M0 XUMHUUYECKUM YPaBHEHHSIM.

duznueckue CBOMCTBA BOJbl. Boma kak pactBoputenb. PacTBOpHI.
HacepllieHHble ¥ HEHACBIIIEHHBIE PacTBOPbl. PacTBOPUMOCTH BEIIECTB B BOJIE.
MaccoBas 10751 BellecTBa B pacTBOpe. XUMHUUYECKUE CBOMCTBA BO/bl. OCHOBAaHMUSI.
Ponp pacTBOpOB B IpUpOJie U B KU3HU uyeloBeka. KpyroBopot Bojabl B IPUPO/IE.
3arpsA3HeHHe NPUPOAHBIX BOJ. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccudukanus neopranndeckux coenuueHuit. Oxcuapl. Kiaccuduxanus
OKCUJIOB:  cojeoOpa3yroniue (OCHOBHBIE, KHUCJIOTHBbIE, aM(pOTEpHbIE) U
HecosieoOpasyromme. HomeHkmarypa okcuaoB. Du3MUECKHE W XHUMHUYECKUE
CBOMCTBa OKCUIOB. [lonyueHne oKkCuaoB.

OcHoBanus. Krmaccudukanuss oCHOBaHHM: MIENOYM W HEPACTBOPUMBIE
ocHoBaHuA. HomeHknatypa ocHoBaHWil. PU3MYECKHE UM XHMHYECKHE CBOWCTBA
ocHoBaHuU. [TomyueHne ocCHOBaHUM.

Kucnotsl. Knaccuduxamus kucnor. Homenknatypa kucioT. Ousndeckue u
XUMHUYECKUE CBOMCTBAa KHUCHOT. Psan axktuBHoctn meramnoB H. H. bekerosa.
[Tony4deHnue KUCIOT.

Comu. Homenknarypa coseil. @U3M4YECKUE U XUMHYECKUE CBOWMCTBA COJICH.
[lonydenue comnen.

['eHeTnyeckas CBSI3b MEXKY KJIaCCaMU HEOPTaHUYECKUX COEAUHEHUN.

Xumuueckuui IKCnepumenm:

Ka4eCTBEHHOE OMPEECICHUE COACPKaHUs KUCIOpOAa B BO3AYyX€, MOJyUYEHHUE,
coOupaHue, pacrno3HaBaHWE U U3YUYCHUE CBOWCTB KHUCIOPOJa, HAOJIIOJCHUE
B3aUMOJICHCTBUSl BEIIECTB C KHUCJIOPOJAOM M YCIOBHS BO3HUKHOBEHUS U
MpeKpallleHus] TopeHus (Mo)Kapa), O3HAKOMJICHME C O0Opa3lnaMHu OKCUIOB U
ONKMCAHWE WX CBOWCTB, MOJy4YeHHE, COOMpaHHE, PACMO3HABAHME U HU3YUYCHUE
CBOMCTB BOJOpoja (ropeHwre), B3auMojcicTBre Bogopoaa ¢ okcuaom meau (I1)
(BO3MOKHO HCIIOJIb30BaHUE BUIEOMATEpUATIOB), HAOIOJIEHUE OOpa3llOB BEIIECTB
KOJIMYECTBOM | MOJIb, HCCIEOBAaHUE OCOOCHHOCTEH PACTBOPECHHS BEIIECTB C
pa3IMYHONM PAcTBOPUMOCTBHIO, TPUTOTOBJIEHUE PACTBOPOB C OMNPEACIEHHOU
MacCOBOW J0JIel pacTBOPEHHOIO BEIIECTBA, B3aMMOJECHCTBHAE BOJABI C METaNlJIaMU
(HaTpyeM ©  KajibllueM) (BO3MOXHO HCMOJIb30BAaHUE BUJIEOMATEPUAIIOB),



UCCJIEIOBAaHUE O0pa3OB HEOPraHWYECKUX BEUIECTB PAa3IUYHBIX KJACCOB,
HaOII0JICHNEe U3MEHEHUSI OKPACKW WHJIMKATOPOB B PACTBOpaX KUCIOT U LIEIOYEH,
uzydeHue B3aumojeiictBus okcuga meau (1) ¢ pacTBopoM cepHOW KHUCTOTHI,
KHCJIIOT C METajulaMH, pPEaKUUil HEeUTpalh3aluy, IOJYyYEHHE HEpPaCTBOPUMBIX
OCHOBAHUWM, BBITECHEHHWE OJHOTO METaJIa APYTUM K3 PACTBOPa COJIA, PEIICHUE
SKCIEPUMEHTAIIBHBIX 33/ad N0 TeMe «BaxHeWne KiacChl HEOPTaHUYECKUX
COCTMHEHUI».

Iepuonuueckui 3axkoH u Ilepuoauueckass cucreMa XHUMHYECKHX
iemenToB JI. . MengeneeBa. CtpoeHne aroMoB. XUMHYECKasi CBA3b.
OKuCIUTEIbHO-BOCCTAHOBUTEIbHBIE PeaKIUuu

[lepBble MOMBITKK KIACCU(PUKAIIMU XUMHUYECKUX dJeMEHTOB. [loHsatne o
rpynmnax CXOJHBIX 3JIEMEHTOB (IIEJOYHBIE W IIETOYHO3EMEJIbHbIE METAILIbI,
raJIOT€Hbl, UHEPTHBIE Ta3bl). IJIEMEHTHI, KOTOPhIE 00pa3ytoT aM(OTEPHBIE OKCHIbI
Y TUAPOKCHUJBIL.

[lepnognueckuii 3axoH. [lepuognyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
U. MenneneeBa. KopoTkomepuonHas W JJIUHHONEpHOAHAas  (QOpMBI
[Tepuognueckoit cucrembl xumuueckux siaemeHToB [l. 1. Menneneea. [leproibl
u rpynmbl. OU3nyecKuil CMBICH MOPSAKOBOTO HOMEpPA, HOMEpPOB NEPUOAA U
IPYNIBI 2JIEMEHTA.

Crpoenune atomoB. CocTtaB aTOMHBIX siaep. M3otonbl. Dnektponsl. CTpoeHue
ANIEKTPOHHBIX  000JI0OYEeK aTOMOB TepBbIX 20 XUMHYECKHUX DJIIEMEHTOB
[Tepunonnueckoir cucrtemsl [[. U. MenneneeBa. XapakTepuCTUKAa XHUMHAYECKOIO
AJIEMEHTA 110 ero nosoxeHur B [lepuoanueckoit cucreme /. . Menneneena.

3aKOHOMEpPHOCTH H3MEHEHUS paJuyca aTOMOB XHUMHYECKHX DJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOKMCTB IO FPYNIIaM U EPUOIaM.

3navenue [lepuoauueckoro 3axkoHa u [lepuoauyeckoil CUCTEMbBI XUMUYECKUX
AJIEMEHTOB Ui pa3BUTUsA Hayku W mnpaktuku. [[. WM. MenneneeB — yuy€Hbli U
IPaK/IaHHH.

Xumudeckass CBsA3b. KoBajieHTHast (TOJISIpHAsT W HEMOJISIpHAs) CBSI3b.
DIEKTPOOTPUIIATEILHOCTh XUMUUECKUX 3JIEMEHTOB. IOHHAasl CBSI3b.

Crenenb  okucieHus.  OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIE  PEAKIIHM.
[Iporiecchl okucneHus U BoccTaHOBIEHUs. OKUCIUTENN U BOCCTAHOBUTENH.

Xumuueckuit IKCnepumenm:

u3y4yeHue oO0pa3loB BELIECTB METAUVIOB W HEMETAUIOB, B3aUMOJICHCTBHE
TUJPOKCUAA LHMHKA C PACTBOPAMHM KHUCIOT U IIEJIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIINX  MPHUMEPBI  OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKLIMMI
(ropenue, peakiiu pa3ioKeHUs, COCTUHEHUSA).

Meoscnpedmemmnuie céasu



Peanusanps MeXNpeIMETHBIX CBS3€M INPU W3YyYEHMM XHMHMHM B 8 KJacce
OCYIIECTBJISIETCS. 4Yepe3 HCIIOJIb30BAaHWE KaK OOIMMMX eCTECTBEHHO-HAYYHBIX
MOHSATUM, TAK W MOHATHH, SIBJISIONINXCS CUCTEMHBIMU JUISI OTAEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI'O IIMKJIA.

OO01mue ecTeCTBEHHO-HAYUYHbIE TOHSATHUS: HAy4YHBIN (akT, TUNOTE3a, TEOpHs,
3aKOH, aHalM3, CHHTE3, Kiaccu(ukauus, MEepUOJUYHOCTb, HaOJOIEHUE,
DKCIEPUMEHT, MOAECIUPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHUE.

®usuka: wmarepus, aTroM, OJJEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIH],
M30TOIBI, PAAUOAKTUBHOCTb, MOJIEKYJa, AJIEKTPUUYECKUN 3apsll, BELIECTBO, TEIO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (PU3UYECKUE BEIUYUHbI, €IUHUIIBI
U3MEPEHUS, KOCMOC, IUTaHETHI, 3BE311bI, CONHIIE.

buonorus: dorocunres, apixanue, onocdepa.

['eorpadus: armocepa, ruapochepa, MHUHEpanbl, TOPHBIE TOPOJIBHI,
MIOJIE3HBIE UCKOMAEMBIE, TOILUIUBO, BOJIHBIE PECYPCHI.

Ha n3ydenun npeamera « XuMus» OTBOJIUTCS 2 Haca.

9 KIIACC

BemecTBo U XMMHYeCKasi peaKIus

[Tepnognuecknii 3axoH. [lepuognueckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
N. MenpeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B H3MEHEHUU CBOMCTB
XUMUAYECKUX DJIEMEHTOB IIEPBBIX TPEX MEPHOJAOB, KalMs, KaJIbLUI U HX
COCOUHEHUN B COOTBETCTBUU C IIOJIOKEHHEM 3IJIEMEHTOB B Ilepuoandeckoii
CUCTEME U CTPOCHUEM HX ATOMOB.

CrtpoeHue BellecTBa: BHAbl XUMHUYECKOW CBSI3U. THIBI KPUCTATIIMYECKUX
PEETOK, 3aBUCUMOCTh CBOKMCTB BELIECTBA OT THUIMA KPUCTAJUIMYECKON PEHIETKHU U
BHJa XUMHYECKOH CBS3H.

Knaccudukarus 1 HOMEHKIATypa HEOPTraHUYECKUX BEIIECTB. XHUMHUYCCKHE
CBOWMCTBA BEIIECTB, OTHOCSIIMXCA K Pa3IMYHbIM KJIACCaM HEOPraHUYECKUX
COEIMHEHUI, TEHETUYECKAs CBSI3b HEOPraHUYECKUX BEIIECTB.

Knaccudukanys XuMUYECKUX peaKIuid Mo pa3IMuHbIM MpHu3HaKaM (110 YUCITY
W COCTaBy YYaCTBYIOIIUX B PEAKIMH BEHIECTB, MO TEIUIOBOMY 3(h(dEKTy, 1Mo
W3MEHECHUIO CTENEHEeW OKMUCIICHUSI XUMUYECKUX JIEMEHTOB, IO 0OpaTUMOCTH, IO
Y4acTHUIO KaTajau3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIINHU, TEPMOXUMHUYECKUE
YPaBHEHHUS.

[Tonsitue 0 ckopocTH XuUMUYecKoW peakuuu. [loHsTHEe 00 00OpaTUMBIX U
HEOOPATUMBIX XUMUUYECKUX peakiusax. [IoHsATHEe 0 TOMOTeHHBIX M TeTePOTCHHBIX
peakuusx. [lonstue o karamuse. [loHsTre 0 xumMuueckoMm paBHoBecun. DaKTOpHI,
BIIMSIIOIIME HA CKOPOCTh XUMHUYECKOW pEAKIUU M IOJOKEHUE XUMHUYECKOIO
PaBHOBECHSI.



OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIE ~ PEAKLMM,  JJIEKTPOHHBIA  OanaHc
OKHCIIMTEIIbHO-BOCCTAHOBUTENBHON  PEaKLUU. CocraBienue ypaBHEHU I
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIMd C  HKCIOJb30BAHUEM  METOJIa
AJIEKTPOHHOTO OaliaHca.

Teopus ANEKTPONUTHIECKON TUCCOUHUALMU. DIIEKTPOJIUTHI U HEIJIEKTPOJIUTHI.
Kartnonsl, aHnoHbl. MeXaHW3M IHCCOLMAIIMM BEIIECTB C PA3JIMYHBIMHA BHUIAMU
xuMuueckoil cBs3u. Crenens aucconuanv. CUiIbHbIC U CIA0bIe DJIEKTPOJIUTHI.

Peakiiuun noHHOTO OOMEHa. Y CIOBUS MPOTEKAHUS PEAKIIUH HOHHOTO OOMEHa,
MOJIHBIE M COKpAllléHHbIE HMOHHBIE YypaBHEHUs peakiuil. CBoilcTBa KHUCIOT,
OCHOBAaHMM U cojJell B CBeTe TMpEACTaBICHUNH 00 3IEKTPOIUTHUECKOM
nucconnanuu. KauectBeHHble peakiny Ha MOHBL. [[oHATHE O TMApOIN3E CONEN.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHE C MOJCIISIMU KPUCTAIMYECKUX PELIETOK HEOPraHWYECKUX
BEIIECTB — METAJJIOB M HEeMeTasioB (rpadura M anmasa), CIOXKHBIX BELIECTB
(xJopuaa HaTpuUs), UCCIEIOBAaHUE 3aBUCUMOCTH CKOPOCTH XMMHUYECKON peakiuu
OT BO3JIEWCTBHS Pa3IMYHBIX (DAKTOPOB, MCCIECIOBAHUE DIIEKTPOIPOBOJIHOCTH
pacTBOpPOB BEUIECTB, IpOLECCa AUCCOLMALMUA KHUCIOT, ILICJIOYEed W COJIeH
(BO3MOXXHO  HCIOJB30BAHME BUJEO MAaTEpPHANIOB), IMPOBEJCHHE  OIbBITOB,
WUTIOCTPUPYIOIINX ~ MPU3HAKU  TPOTEKAHMs]  PEeakluid  HOHHOTO  OOMeHa
(oOpa3oBanue ocajaka, BbIIEJIEHUE Tas3a, oOpa3oBaHHWE BOJbI), OIMbBITOB,
WUIKOCTPUPYIOIIUX ~ NPUMEPBI  OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKLIHN
(ropeHue, peaklMH pasyIoKEHHUs, COEIUHEHNs), PACIO3HABAHUE HEOPraHUYECKUX
BEIIECTB C IIOMOIIBIO KAYECTBEHHBIX pPEaKkIUd Ha HOHBI, peELICHUe
DKCHEPUMEHTAIIbHBIX 3a]1a4.

HeMmeTa/ibl 1 X cOeIMHEHUS

OOmas xapakTepucTUKa TrajgoreHoB. (OCOOCHHOCTH CTPOCHHS aTOMOB,
XapakTepHble CTeNeHu OKucieHus. CTpoeHune U (U3NYeCKue CBOMCTBA MPOCTHIX
BEIIECTB — TaJION€HOB. XHMMHMYECKHE CBOWCTBA Ha MPUMEPE  XJopa
(B3aUMOJEHCTBUE C METaJlaMd, HEMETalaMH, IeJo4aMH). XJIOPOBOJIOPOI.
ConsiHast KUCIOTAa, XMMUYECKHUE CBOMCTBA, NOJy4YeHHE, NpUMeHeHue. JleiicTBue
XJIOpa W XJOPOBOAOPOJA HA OPraHU3M 4YeJIOBeKa. BakHeWlnue XJIOpUAbl U HX
Hax0KJICHUE B IIPUPOJIE.

O6mas xapakrepuctuka ameMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIE cTerneHu okucieHus. CTpoeHue u (umyecKkue CBOMCTBA
IPOCTHIX BEUIECTB — KUCIOPOJAA U Cepbl. AJNIOTPOIHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XuMuUeckue cBoiicTBa cepbl. CepoBOAOPO, CTpOeHHE, (PU3NYECKUE U
XUMUYeCKre cBOMCTBA. OKCHIBI CEpbl KaK MPEICTABUTEIN KUCIOTHBIX OKCHJIOB.
Cepnast kucioTa, @QuU3MYECKHMe M XUMUYECKHE CBOWCTBa (00IIMEe Kak
NpEACTaBUTENA Kjacca KHCIOT W chneuuduueckue). XHUMHUYECKHE pPEaKIuH,



JeXKalMe B OCHOBE ITPOMBIIIJIEHHOTO CIOCO0a TMOMYYEHHS] CEPHOM KHCIOTHI.
[Ipumenenue cepHoi KUcnoThl. Cou CEpHON KUCIOThI, KAU€CTBEHHAS pEeaKIMs Ha
cyinb(dar-uon. Haxoxaenue cepbl U €€ COeNMHEHHMH B mpupoje. XUMHUYECKOE
3arpsi3HEHUE OKPYXKAIOIIEH cpeibl COCIMHEHUSIMHU cepbl (KHCIOTHBIE JOX/[IH,
3arpsi3HEHHE BO3yXa U BOJIOEMOB), CIIOCOOBI €0 MPeI0TBPAILICHHUS.

OOmas xapakrepuctuka 31eMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEPHbIC CTENEHU OKHUCIEHUs. A30T, paclnpoOCTpaHEHUE B MPUPOJIE,
bu3ngeckre 1 XUMHIECKHe CBOMCTBA. KpyroBopoT azora B mpupoje. AMMHUAK, €ro
bu3nUeckre U XUMUYECKHUEe CBOMCTBA, MOMydYeHue u npuMeHeHue. Coinu aMMOHUS,
ux pU3NUECKUEe U XMMUYECKHEe CBOWMCTBA, MpUuMeHeHue. KauecTBeHHas peakius Ha
MOHBI aMMOHUS. A30THasl KUCJIOTa, €€ ToyiydyeHue, (pU3nYecKue U XUMHUYECKHUE
cBoiicTBa (0OmuMe Kak TMpeJCTaBUTENS Kiacca KHUCIOT U CHenu(uvecKue).
Hcnonp30BaHWEe HUTPATOB M COJIEM aMMOHHMSI B Kauye€CTBE MHUHEPaIbHBIX
yA0OpeHuil. XuMUYeCcKoe 3arps3HeHUe OKPYKaIOIIeH cpelibl COeAMHEHUSIMU a30Ta
(KUCIIOTHBIE JOXJW, 3arpsi3HEHHWE BO3AyXa, MOYBHI U BoA0EMOB). Docdop,
aoTponHbie Moaudukamuu (ochopa, GU3NIECKHE W XUMUYECKHE CBOWCTBA.
Oxcup docdopa (V) u pochopHas Kuciora, Pu3ndecKue U XUMUIESCKHUE CBOMCTRA,
nostyyenue. Mcnonabp3oBanue GpocdaroB B kauecTBE MUHEPAIBHBIX YI00PEHUH.

O6mas xapakrtepuctuka smeMeHToB |VA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTEepHble  CTENEHU  OKHUCJIEHHUS.  YIIEepoA,  aUIOTPOIHBIE
Moau(dUKalUKM, pacpoCTpaHEHUEe B Tpupose, (puznueckue U XUMHUYECKHUE
cBoiicTBa. Ancop6rus. KpyroBopot yriepoaa B mpupoje. OKCHabl yriepona, ux
bu3nueckue W XUMUYECKHE CBOMCTBA, JEHCTBUE Ha JKUBBIE OpPraHU3MBI,
MOJIydYeHUE U MPUMEHEHHE. DKOJOTUYECKHe MpOoOJeMbl, CBSI3aHHBIE C OKCHIOM
yriepoaa (IV), rumore3a rinoOalbHOTO TMOTEIJICHUS KIMMaTa, MNapHUKOBBIM
s dexr. YronpHas KuciaoTa U €€ com, uX (PU3NYEeCKNe U XUMHYECKHE CBOMCTBA,
noiiydeHue W mnpuMmeHeHue. KauecTBeHHas peakuuss Ha KapOOHAT-MOHBI.
Hcnonb3zoBanue KapOOHATOB B OBITY, MEIUIIUHE, IPOMBIIIEHHOCTH U CEIHCKOM
XO3sIICTBE.

[TepBoHAUaNBEHBIE TTOHATHS 00 OPTAHUYECKUX BEIIECTBAX KaK O COSAMHEHUSIX
yriiepoja (MeTaH, 3TaH, STUJIEH, alleTUIICH, YTaHOJ, TJIUIEPUH, YKCYCHAsl KUCJIOTA).
[IpupogHbIE HMCTOYHWKK YTIIEBOJAOPOAOB (yrojib, NPHUPOAHBIA Ta3, HEDTH),
NPOAYKThl WX mepepaboTku (O€H3WH), WX POJIb B OBITY M MPOMBIIUICHHOCTH.
[ToHsiTHE O OMOJIOrMYECKH BaXKHBIX BEIECTBAX: KUpax, OeNKax, yriieBojax — U ux
poi B OKM3HM 4eJoBeKa. MarepuaibHOe €IMHCTBO OpPraHUYECKUX H
HEOPTraHUYECKUX COCTUHEHHUI.

KpeMHuii, ero ¢usnueckue ¢ XUMHYECKHE CBOMCTBA, IMOJyYEHUE U
npumeHenue. CoenuHeHHs KpeMHHUsT B mnpupone. OOmme mnpeacTaBieHUs 00
okcuse kpemuus (1V) u kpemaueBoit kuciore. CUINKAThI, UX UCIIOJIb30BAHUE B



OBITY, B MPOMBIIIJICHHOCTU. BaxkHellne cTpouTeIbHbIE MaTepHalibl: KEPaMUKA,
CTEKJIO, IIEMEHT, OCTOH, kene300eToH. IIpodiieMbl 6€301aCHOTO MCIOIb30BAHUS
CTPOUTEIIBHBIX MAaTEPUAJIOB B IOBCEHEBHOM KU3HHU.

Xumuueckuui IKCnepumenm:

M3yueHHE 00pa3I0B HEOPTaHMYECKUX BEIIECTB, CBOWCTB COJSIHOW KUCIIOTHI,
MPOBEJICHNE KAYECTBEHHBIX PEaKIMil Ha XJIOPUA-UOHBI U HAOJIIOJCHUE TPU3HAKOB
UX TPOTEKaHMs, OMBITHI, OTpaxkaromue (U3NYECKHE U XUMUUYECKHUE CBOMCTBA
rajoreHOB M HUX COEIUMHEHUI (BO3MOXXHO HCIIOJIb30BAaHUE BHUAEOMATEPHUAIIOB),
O3HAKOMJIEHHE C O00pa3laMu XJOPUAOB (TaJOT€HUJIOB), O3HAKOMJIEHHE C
oOpazuiaMu ceppl M €€  COeQUHEHUSIMU  (BO3MOXKHO  MCIOJIb30BaHHE
BUJICOMATEPUAIIOB), HAOJIIOJEHUE Mpoliecca OOyIJIMBaHUs caxapa IoJ JeHCTBUEM
KOHICHTPUPOBAHHOW CEPHOW  KHUCJIOTBHI, HW3y4YEHHE XUMHYECKUX CBOMCTB
pa30aBiIEHHON CEPHOM KUCIIOTHI, MPOBEICHNE KaUeCTBEHHOW peaKIuu Ha cylbdat-
MOH U HaOJIOJIeHWEe NpHu3HaKa €€ MPOTEeKaHWs, O3HAKOMJIEHHE C (U3UYECKUMU
cBoiicTBaMu a3ora, ¢ochopa MU HUX COEIAUHEHHH (BO3MOXKHO HCIOJb30BaHHUE
BUJICOMATEPHUATIOB), 00pa3iamMu a30THBIX U (HOCHOPHBIX yIOoOpeHUH, MoTyUdeHue,
coOupaHue, pacro3HaBaHWE U M3YYCHHE CBOWCTB aMMHaKa, IMPOBEIACHHE
KaueCTBEHHBIX PEaKIMi Ha MOH aMMOHMS U (ochar-uoH U U3ydyeHue Npu3HaAKOB
MX IPOTEKAHUsI, B3aMMOICCTBUE KOHIIEHTPUPOBAHHOW a30THOW KUCIIOTHI C MEJIBIO
(BO3MOXHO HCIIOJIb30BaHUE BUJIEOMATEPUAIIOB), U3YyUYCHHE Mozenen
KPUCTANIMYECKUX pEIIETOK anMasza, Tpaduta, dyuiepeHa, O3HAKOMIICHHE C
MPOILIECCOM  aJCOPOLMKU PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YTIEM H
YCTPOMCTBOM NPOTHBOTa3a, MoOJydyeHHue, coOupaHue, pacro3HaBaHUE U U3yUCHUE
CBOICTB YIJIEKMCIIOTO ra3a, MpOBE/ICHNE KaYyeCTBEHHBIX peakluil Ha KapOoHAT U
CUJIMKAT-UOHBl W HW3YYECHHE TMPU3HAKOB WX TMPOTEKAaHMs, O3HAKOMJICHUE C
NPOAYKIMEH CUJIUKATHOM MPOMBIIIIIEHHOCTH, PEIICHUE HSKCIEePUMEHTATbHBIX
3a7a4 1o TeMe « BaxkHenre HeMeTauIbl U UX COCTMHEHHUS.

MeTa/ibl 1 MX COeIMHEHUS

OO6mias XxapakTepUCTUKa XUMUYECKUX AJIEMEHTOB — METAJIJIOB HA OCHOBAaHUU
ux nonoxeHus B llepmoamueckor cucreme XuMU4ecKHx daeMmeHtoB JI. M.
MenpeneeBa u crpoeHuss atomoB. CTpoeHue MeTtaiuioB. MeTtajuimdeckasi CBsI3b U
METAJUTMYECKAsT ~ KpUCTANIMUeCKass  pemi€Tka.  DJIEKTPOXUMUYECKUH  psll
HanpsHKeHUH MeTaiuioB. OU3nyeckue U XUMUYECKHUe CBOMcTBa MeTaiioB. OOmue
CrocoObl ToNy4eHUs: MeTaioB. [loHATHE O KOPpPO3UMM METAIOB, OCHOBHBIE
crocoObl 3amuThl UX OT Koppo3uu. CraBbl (CTallb, YyTyH, AIOPATIOMUHUMH,
OpoH3a) ¥ UX MPUMEHEHUE B OBITY U IPOMBITINICHHOCTH.

[Ilenounsle MeTael: nonoxeHue B [lepuoanyeckon cucremMe XUMHUUYECKHUX
anemeHToB JI. . MenzeneeBa, CTpO€HHE UX aTOMOB, HaXOXJECHHE B IPHUPO/IE.
dusnyeckue U XMMUYECKUEe CBOMCTBA (Ha mpuMepe Hatpus U Kanus). OKCUIbsl u



TUJIPOKCUABl HATpusi W Kanud. lIpuMeHeHHe WIENOYHBIX METAUIOB M HUX
COEIUHECHUMN.

[IlemoyHO3EeMENBHBIE METAUIl MAarHUA W KaJbLMK: TMOJIOKEHUE B
[Tepuognueckon cucreMe xumuueckux 3neMeHToB [[. . MenneneeBa, ctpoeHue
MX aTOMOB, HaX0XJAeHUE B rpupoae. PU3nyecKkrne U XMMUYECKUE CBOMCTBA MarHus
W Kanblius. BaxkuHelmue coequHeHHs KalublUs (OKCHUJl, THUAPOKCHUI, COJIN).
XKéctkocTh BOJBI U CIIOCOOBI €€ yCTpaHEHUS!.

AnroMuHUN: TIonoxkeHue B Ileproandeckon cucTeMe XMMUYECKUX 3JIEMEHTOB
. N. MenneneeBa, CTpOEHHE aToma, HaxXxOXICHHE B mpupoge. dusznueckue u
XUMHUYECKUE CBOMCTBA aFOMUHUSA. AM(OTEpHBIC CBOMCTBA OKCHJIA U THIPOKCHIA
AJTIOMUHHSL.

Keneso: monoxenue B [leprpoanyeckon cUCTeME XUMUYECKHUX AJIEMEHTOB [l.
. MengeneeBa, CTpoeHHE aroma, HaxOXxJIcHUE B mpupoaec. Duznmyeckue u
XUMUYECKHE CBOMCTBA kee3a. OKCUIbl, TUAPOKCUIBI U con xkenesa (1) u sxxenesa
(1), ux cocraB, CBOMCTBA U MOJyYCHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE ¢ o0pa3llaMd METANIOB M CIUIABOB, HUX (PU3HUYECKUMH
CBOMCTBaMH, M3y4€HHE  PE3yJbTaTOB  KOPPO3WU  METAJIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPHAIIOB), OCOOEHHOCTEH B3aMMOJEWUCTBHUS OKCHIA
KaJIbIIUS W HATpus C BOJOH (BO3MOXKHO HCIIOJIB30BaHUE BHJICOMATEPHAIIOB),
HCCIIEIOBAHUE CBOMCTB XECTKOM BOJIBI, ITPOLECCA TOPEHUS KeEJe3a B KUCIOPOJE
(BO3MOKHO  HCHOJIb30BAaHHE  BHUJICOMATEPHUANIOB), MPU3HAKOB  MPOTEKAHUS
Ka4€CTBEHHBIX pEaKIMii HAa WOHBI: MarHus, KajbllUs, AJIIOMUHUS, IIMHKA, JKEJe3a
(I u xenesza (111), meau (1), HaOMIOACHME W ONKMCAHUE MPOLIECCOB OKPAIIMBAHHMS
MJJaMEHH WOHaMU HATpusl, Kalus U Kaiblusig (BO3MOXHO HCIOJIb30BaHUE
BUJIEOMATEPHUATIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOWCTB TUIPOKCHUAA ATFOMUHUS
Y TUAPOKCHUJA [IMHKA, PEIICHUE SKCIIEPUMEHTAIbHBIX 3a7a4 1o TeMe «Baxnenmme
METaJUIbl U KX COCMHECHUS».

XuMHus ¥ OKPYyKAOLIAA cpeaa

BemectBa m marepuansl B IOBCEAHEBHOM >XKM3HM YelIOBeKa. be3omacHoe
WCIIOJIb30BaHUE BEILIECTB U XMMHUUYECKUX peakiuii B ObITy. [lepBas momoiib npu
XAMHYECKUX 0KOTax U OTPABJICHUSAX.

XUMHUUYECKOE 3arpsi3HEHHE OKpYyXKawllel cpeabl (MpeaesibHas AOMyCTUMast
KOHIIeHTpatus BemiecTB, nainee — [1/1K). Poias xumuu B pernieHnn 3KoJI0rMIeCKUX
npooeMm.

Xumuyeckuii IKcnepumenm:

H3yueHre oOpasIioB MaTepuasioB (CTEKJIO, CIUIABBI METAJIOB, MOJMMEPHBIC
MaTepualbl).

Mexcnpeomemmubnie ceéazu



Peanmusanps MeXNpeIMETHBIX CBS3€M INpU W3YyYEHMM XMMHU B 9 Kitacce
OCYIIECTBJISIETCS. 4Yepe3 HCIIOJIIb30BAaHWE KaK OOIMMX eCTECTBEHHO-HAYYHBIX
MOHSATUM, TAK W MOHATHH, SIBJISIONINXCS CUCTEMHBIMU JUISI OTAEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO IUKJIA.

OO0mue ecTeCTBEHHO-HAYUYHbIE MOHSTHUS: HAay4YHBIM (pakT, rumores3a, 3aKoH,
TEOpWs, aHamu3, CHHTE3, KIacCUPUKANKS, TEPUOAUIHOCTh, HAOIIOACHUE,
AKCIEPUMEHT, MOJAECIUPOBAHUE, HU3MEPEHUE, MOJEIb, SBICHUE, MAPHUKOBBIN
3¢ PeKT, TEXHOIOTHS, MaTCPHAIIBI.

duznka: marepusi, aTroM, OJIECKTPOH, MPOTOH, HEWUTPOH, HOH, HYKIIH],
M30TOMbI, PATUOAKTUBHOCTh, MOJEKYJA, JJIEKTPUYECKUN 3apsii, MPOBOJHUKH,
MOJYTIPOBOJTHUKH, JTUAJEKTPUKH, (POTOSJIEMEHT, BEIIECTBO, TEJNO, OOBEM,
arperaTHOE COCTOSIHUE BEIIECTBA, a3, PaCTBOP, PACTBOPUMOCTh, KPUCTAIIIINYECKAs
peméTKa, CruiaBbl, (PU3MUYECKHE BEIUYUHBI, €IUHUIBI W3MEPEHHs, KOCMHUYECKOE
MPOCTPAHCTBO, TIJIAHETHI, 3BE€3/1b1, COJHIIE.

buonorusi: ¢orocunrtes, npixanue, Ouocdepa, 3KOCHUCTEMa, MHUHEpAIbHBIC
yAOOpEHMS, MUKPOIJIEMEHTBI, MAKPOIJIEMEHTHI, TUTATEIHHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MuHEpanbl, TOPHBIE TOPOJIBHI,
MOJIE3HBIE UCKOTIAEMbIE, TOTIMBO, BOJIHBIE PECYPCHI.

Ha uzyuenuu npeamera «XuMUsH» OTBOJUTCS 2 Yaca.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
XNMHMHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yJabTaThl OCBOCHHS MPOTPAMMBI OCHOBHOTO OOIIETO
oOpa3oBaHus JOCTHUralTCs B X0J€ OOy4YeHHs XMMHUHU B E€AUHCTBE Y4YEOHOU uU
BOCTIMTATEIIHLHON JIEATEIHHOCTH B COOTBETCTBUU C TPAJUIIMOHHBIMA POCCUHCKUMU
COLIMOKYJIbTYPHBIMH W JAYXOBHO-HPAaBCTBEHHBIMH IIEHHOCTSIMH, TPHHSTHIMU B
o0miecTBe MpaBWIaMH M HOPMAaMH TOBEAEHHS M CHOCOOCTBYIOT IMpolleccam
CaMOIIO3HAHUS, CAMOPA3BUTHUS M COLUAINU3AIMH 00YYaIOIIHUXCS.

JIn4HOCTHBIE  PE3yJIbTaThl ~ OTPAXKAIOT  TOTOBHOCTh  OOYYaIOIIUXCS
PYKOBOJICTBOBAThCSI CHCTEMOW TIO3WTHMBHBIX IIEHHOCTHBIX OpPHEHTAMN U
pacIIMpeHue OnbITa AeITeILHOCTH Ha €€ OCHOBE, B TOM YHCIIC B YaCTH:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS

IIEHHOCTHOTO OTHOIICHUS K OTEYECTBEHHOMY KYJIHTYPHOMY, HCTOPHYECCKOMY
W HAy4YHOMY HACJICIUI0, TIOHUMAHWs 3HAYCHUS XUMUYECKOW HAyKd B JKHU3HU
COBPEMEHHOTr'0 OOIIECTBA, CIIOCOOHOCTH BIIAJIETh JOCTOBEPHOU HHGOpMAIIHEH O
NEPEIOBBIX JOCTMKEHUSX W OTKPBITUSX MHPOBOH M OTEUECTBEHHOW XHMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUAX 00 YCTPONCTBE MHUpa U OOIIECTBA;

2) TPa’KIaHCKOT0 BOCTIMTAHMA:

MPEACTABICHUS O COLMAIBHBIX HOPMax MW TMpaBUIaX MEXKIMYHOCTHBIX
OTHOIIIEHUH B KOJUIEKTHBE, KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIIECTBEHHO
MOJIE3HOM,  yYEOHOUCCIEAOBATENbCKOM, TBOPYECKOM W APYrMX  BHAAX
JeSTeTbHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOW COBMECTHOW MAEATEIHHOCTH TIpU
BBITIOJITHCHUN YYCOHBIX, TO3HABATEIBHBIX 3a/1ad, BBIMOJHEHUH XUMHUYECKHUX
HKCIIEPUMEHTOB, CO3JIJaHUU YICOHBIX TTPOEKTOB, CTPEMJICHHUS K B3aUMOTIOHUMAaHUIO
¥ B3aUMOIIOMOIIM B TIPOIECCE OTOW Y4YeOHOW NEATEITHHOCTH, TOTOBHOCTH
OLICHWBAaTh CBOE TIOBEJEHUE W TOCTYNKH CBOUX TOBapHUINEd C TO3UIUH
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MTOCIIECICTBHI MMOCTYIIKOB;

3) HEHHOCTH HAYYHOT0 MO3HAHUSI:

MHUPOBO33PEHYECKHE TIPE/ICTABIICHUS O BEIECTBE M XWMHUYECKOW DPEaKIuH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M COCTaBIISIONINE
OCHOBY I TIOHUMAaHUS CYIIHOCTH HAYYHOW KapTHHBI MHUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX PAa3BUTHsI TMPUPOJBI, B3aWMOCBS3SX YEJIOBEKA C
MIPUPOJHOM CPEJION, O POJIM XMMHUHU B TIOZHAHUH 3TUX 3aKOHOMEPHOCTEMN;

MO3HABATENILHBIE MOTHUBHI, HANIPABJICHHBIC HA MMOJTYYEHUE HOBBIX 3HAHWM IT10
XUMHUH, HEOOXOJUMBIC NJi1 OOBSCHCHHS HAOJI0JIaeMbIX IPOIECCOB U SIBJICHUH,
MO03HABATEIILHON, WH()DOPMAITMOHHOW M YHUTATCIBCKOW KYJIbTYpPHI, B TOM YHCIIE
HABBIKOB CaMOCTOSITEIbHOH pabOThl C Y4YeOHBIMH TEKCTaMH, CIIPaBOYHOU



JUTEpPaTypoOn, JOCTYNMHBIMM TEXHUYECKUMHU CPEACTBAMH HH(POPMAIMOHHBIX
TEXHOJIOT UM,

WHTEpeC K OOYyYEHHI0O M TI03HAHMIO, JIO003HATEIHHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K  CaMOOOpa30BaHUIO, TMPOEKTHOM M  HCCIIEIOBATEIbCKON
JeSATeIbHOCTH, K OCO3HAHHOMY BBIOOPY HANpaBIEHHOCTH U YPOBHS OOy4EeHUS B
JIaIbHEHIIIEM;

4) popMHUpOBaHUS KYJbTYPbI 310POBbSI:

OCO3HAHWE LIEHHOCTH JHW3HU, OTBETCTBEHHOIO OTHOILICHUS K CBOEMY
3I0POBBIO, YCTAHOBKM Ha 3JI0POBBIM 00pa3 »WU3HHU, OCO3HAHWE MOCIEJICTBUNA U
HETIPUATHE BPEIHBIX MPUBBIUEK (YHOTpeOIEHUS aIKOToJisl, HAPKOTUKOB, KYpEeHHS),
HEOOXOJMMOCTH COONIOJICHUS] MpaBuid O€30MacHOCTH Tpu  OOpalleHuu ¢
XUMUYECKUMH BEIIECTBAMU B OBITY M peaIbHOU KU3HU;

5) TpyA0BOr0 BOCIIATAHUS:

HWHTEpEeC K MPAKTUUECKOMY M3YUYEHHUIO TTpodecCuii U Tpyaa pa3IudHOro poja,
YBOKEHUE K TPYAy M pe3yJibTaTaM TPYJOBOM IEATEIBHOCTH, B TOM YHUCIE Ha
OCHOBE TMPUMEHEHUS TPEAMETHBIX 3HAHWW TIO0 XUMHUH, OCO3HAHHBIA BBHIOOD
WHMBUAYAJIBHOU TPACKTOPHUHU IPOJIOHKEHUS 00pa30BaHUs ¢ yIETOM JTUIHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIICCTBEHHBIX MHTEPECOB M MOTPEOHOCTEH,
yCIeHON nMpodecCHoHaNBHON NeITEIPHOCTH U Pa3BUTHS HEOOXOAUMBIX YMEHHH,
TOTOBHOCTH QIalITUPOBATLCA B MPO(ecCHoHaIbLHOM Cpejie;

6) IKOJIOrHYeCKOT0 BOCIIUTAHMS

HKOJIOTMYECKHU 1I€JIECO00pa3HOE OTHOIIEHUE K MPHUPOJE KaK HCTOYHUKY
KU3HU Ha 3eMJIe, OCHOBE €€ CYIIECTBOBAHHUS, IOHUMAaHUE LIEHHOCTH 3JOPOBOrO U
O0e3omacHoro oOpasza JKM3HHM, OTBETCTBEHHOE OTHOIIEHHWE K COOCTBEHHOMY
(GU3UYECKOMY U TCUXHYECKOMY 370pPOBbIO, OCO3HAHWE IIEHHOCTU COOJIOJACHUS
npaBuiI 0€30MMaCHOTO MOBEJCHUS MIPU padOTEe C BEIIECTBAMH, a TAK)KE B CHUTYaIIUX,
YIPOXKAIOWINX 340POBBIO U KU3HU JIIOIEH;

CIIOCOOHOCTH MPUMEHSATHh 3HAHUS, TMOJydaeMble TIPU U3YUYEHUH XUMHH, IS
pEelIEHNS 3a/a4, CBSI3aHHBIX C OKPYKAIOIIEU MPUPOAHON CPEION, IS MOBBILICHUS
YPOBHSI ~ DKOJIOTMYECKOM  KYJbTYypbl, OCO3HAHHUS TJIOOAJIBHOTO  Xapakrepa
HKOJIOTUUECKUX MPOOJEM M MyTeH UX PEIICHHS MOCPECTBOM METOJIOB XUMUH,
HKOJIOTUYECKOTO MBIIUIEHUS, YMEHUSI PYKOBOJACTBOBATHCS MM B IMO3HABATEIbHOM,
KOMMYHHMKATUBHOW U COLMAIIBHOMN IIPAKTHKE.

METANPEAMETHBIE PE3YJIBTATDBI

B cocraBe wMeranpenMETHBIX pe3yJbTATOB BBIACIAIOT 3HAYUMBIE A
dbopMHpOBaHUS MHPOBO33PEHHS OOIICHAYYHBIE TOHATUS (3aKOH, TEOpHs,
MPUHITUI, TUTIOTE3a, (aKT, CUCTeMa, MPOIIECC, SKCIEPUMEHT U JIPYTOe€.), KOTOPhIe
UCIIOJB3YIOTCS B €CTECTBEHHO-HAYUHBIX YYEOHBIX IpeAMETax U IO3BOJISIOT Ha
OCHOBE 3HAHUN U3 ITUX MPeaAMETOB (GOPMUPOBATH MPEJCTABICHUE O IIEJIOCTHOU



HAay4YHOUW KapTHUHE MHUpa, U YHUBEpCAIbHbIE YUueOHbIE JACHCTBUS (I103HABATEIIbHbIC,
KOMMYHUKATHBHBIC, PETYJSITHBHBIC), KOTOpPhIE 00€CIeunBarOT (OPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIIbHOMY TUIAHUPOBAHUIO M OCYIIECTBICHUIO ydeOHOMU
JIEATSIIHHOCTH.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE [1eiiCTBUSA

ba3oBble Jlornyeckue JeiicTBUA:

YMEHUS HCMOJIb30BaTh MNPUEMBI JIOTHUYECKOTO MBIIUICHUS TPU OCBOCHHU
3HAHUM: PACKPBIBATh CMBICI XMMHYECKUX TMOHATHU (BBIACIATh UX XapaKTEPHBIC
MPU3HAKW, YCTAHABJIMBATh B3aWMOCBSI3b C JAPYTMMHU IOHSTHUSMH), HCIOIb30BATh
MOHSATHUS JJIs1 O0OBSCHEHUS OTJICTbHBIX (PAKTOB U SIBJICHUM, BHIOUpPATh OCHOBAHUS U
KpUTEpUH IS KJIACCU(PUKAIMU XUMHUYECKUX BEIIECTB U XUMUUYECKUX PEaKIui,
yCTaHABIMBATh MPUIMHHO-CIICJCTBEHHBIEC CBS3U MEXIYy OOBEKTaMH H3yYCHHS,
CTPOUTH JIOTUUECKUE PACCYKJICHUS (MHAYKTUBHbBIC, AEAyKTUBHbBIC, 110 aHAJIOTUH),
JIeJaTh BBIBOJBI U 3aKIOUYCHUS;

YMEHHE TPUMEHSATh B TIpPOIlECCEe TMO3HAHUS TOHATUA (TpeAMETHhIE U
METanpeIMETHbIC), CAMBOJIMYECKHUE (3HAKOBBIC) MOJIENU, UCTIOJIb3yEMBIE B XUMUU,
peoOpa3oBbIBATh MIUPOKO MPUMEHSIEMbIC B XMMUU MOJICIbHBIC TIPEACTABICHUS —
XUMUYECKUH 3HaK (CHUMBOJ DJIEeMEHTa), XUMH4YecKas ¢GopMmylia M ypaBHEHHUE
XUMHUYECKOW PEaKIUM — MPU PelIeHUH Y4eOHO-TI03HABATENbHBIX 3a7a4, C YUETOM
ATUX MOJEIBHBIX MPEACTABICHUN BBISBISATH U XapaKTEPU30BATh CYIIECCTBEHHBIC
MPU3HAKUA U3YYaeMbIX OOBEKTOB — XMMUYECKUX BEIIECTB U XUMUUECKUX PEaKIUi,
BBISIBJISATh  OOIME  3aKOHOMEPHOCTH, MPUYUHHO-CIICJICTBEHHBIE CBSI3U U
MIPOTHUBOPEUHS B U3YUAEMbIX MPOLIECCAX U SBJICHUSIX.

Ba3oBble ncciienoBarejbcKkyue 1eMCTBUA.

YMEHHUE MCIOJIb30BATh IMOCTABJICHHBIE BOMPOCHI B KAa4ECTBE HHCTPYMEHTA
MO3HAHUSA, a TaKKe B KadeCTBE OCHOBBI JJIT (POPMHPOBAHUS THIIOTE3BI II0
MIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKJICHUM;

NMPUOOPETEHUE OIbITa 110 ITUTAHUPOBAHUIO, OpPraHU3aIlMd W IPOBEACHUIO
YYEHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIoaaTh 3a XOJO0M Mpoliecca,
CaMOCTOSATEILHO MPOTHO3UPOBATH €0 Pe3yJIbTar, (OPMYITHPOBATH 0000IIECHUS U
BBIBOJIBI 10 PE3YJIbTaTaM MPOBEAEHHOTO OIbITA, UCCIIENOBAHUS, COCTABIATh OTUET
O MPOJIeTTaHHOM padoTe.

Pa6ora ¢ undpopmaumeii:

YMEHHE BBIOMpATh, AHAIM3UPOBATh W HHTEPIPETUPOBATH HHGPOPMAIUIO
pa3IMYHBIX BUJIOB U (OPM TIpEACTaBICHUS, MOJyYaeMyI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIOMYJIsIpHAsl  JIUTEpaTypa XHUMHYECKOTO COJIEpKaHUs, CIPABOYHbIC
nocobus, pecypchl HMHTepHeTa), KPpUTHUUECKH OIICHHWBATh IIPOTHBOPECUMUBYIO U
HEJIOCTOBEPHYIO HH(POPMAITHIO;



yMEHHE MPUMEHATh Pa3TUYHBIE METOJBl M 3allpOChl MPU MOUCKE W OTOOpE
uHGOpMAIlMU W COOTBETCTBYIOUIMX JaHHBIX, HEOOXOAMMBIX MJIsi BBITOJHEHUS
y4eOHBIX U MO3HABATEJbHBIX 33/a4 ONpPeNeIEHHOIO THIIA, TPUOOPETEHHUE OIbITa B
00JaCT  MCMOJB30BaHUS  HH(POPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBIIAJICHUE KYJIbTYPOU aKTHBHOTO MCIOJIb30BAaHMUS PA3IMUHBIX TOMCKOBBIX CHCTEM,
CaMOCTOSITENTFHO BBIOMpATh ONTUMANBHYIO (hOpMy mpeacTaBieHUusT HHPOPMAIH U
WLTIOCTPUPOBATh pEIIaeMble 3a/Jaddl HECIOXHBIMH CXEMaMH, JharpaMMaMu,
npyrumu hopmamu rpaduKu ¥ IX KOMOWHAIIASMY,

YMEHHE HCIIOJIb30BaTh M AaHAJIU3UPOBAaTh B Ipolecce Yy4eOHOHl u
UCCJIeI0BATENbCKON JEATENHHOCTU MH(OPMALIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEeNIbCKOTO XO3SiCTBa W TPAHCIOPTa Ha COCTOSIHME OKPY’KAIOUIeH MPUpPOIHON
Cpelbl.

KoMMyHHKaTHBHbIE YHHBePCAJIbHbIE YUeOHbIE JelicTBUS:

YMEHHS 3aJlaBaTh BOIPOCHI (B XOJe Juajgora W (WJIM) JIUCKYCCHH) TIO
CyliectBy  oOcykaaemMoill  TeMbl, (POPMYJIHpPOBAaTH CBOU  MPEAJIOKECHUS
OTHOCHTEJILHO BBITIOJTHEHUS MPEJIOKEHHOH 3a1a4u;

YMEHHUSI  OPEJACTaBISITh  MOJYYEHHBbIE  PE3yJbTaThl  MO3HABATENbHOM
NESTEIbHOCTH B YCTHBIX W TIMCBMEHHBIX TEKCTax; JieJaTh MPe3eHTAIUI0
PE3yJIbTaTOB BBIMOJIHEHHUS] XUMHUYECKOTO IKCIEpUMEHTa (1a00paTOpPHOTO OIbITa,
1ab0opaTopHOIl pabOTHI MO HCCIIEJOBAHUIO CBOMCTB BEIIECTB, YYEOHOTO MPOEKTA);

yMEeHHsI y4eOHOTO COTPYAHHYECTBA CO CBEPCTHHKAMH B COBMECTHOM
MO3HABaTEIbHOM M HUCCIIEOBATEIBCKON  JIEATENbHOCTH TPU  PEIICHUU
BO3HUKAIOIIKUX NPoOJeM Ha OCHOBE yuéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuui (00cyxaeHusi, OOMEH MHEHUSIMH, «MO3TOBbIE IITYPMbD», KOOPAUHAIUS
COBMECTHBIX JECHCTBUM, OIPEHCICHHE KPUTEPUEB II0 OLEHKE KadecTBa
BBITMIOJTHEHHOM pabOThI U JpyTHE).

Pery/isiTUBHBbIE YHHBepPCAJIbHbIE YUeOHbIE AelicTBHUS:

YyMEHUE CaMOCTOSTENbHO OMPENesITh ENH JAEITeNbHOCTH, TUIaHUPOBATh,
OCYIIECTBISATh, KOHTPOJIMPOBATh U MPU HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO
JesITeNIbHOCTD, BEIOMpATh Hanbonee 3PPEeKTUBHBIE CIOCOOBI PEIICHUsT YUSOHBIX U
MO3HABATENbHBIX 3a7a4, CaMOCTOSITENIbHO COCTaBJISATh WM KOPPEKTUPOBATH
MPEJIOKEHHBIM aITOPUTM  JEUCTBUKM MPU BBINOJHEHUU 33JaHUM C YUYETOM
NOJTyY€HHUs! HOBBIX 3HAHHUU 00 M3yuyaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIIMSIX,
OLICHMBATh COOTBETCTBUE IOJIYYEHHOTO pe3yJibTaTa 3asBIICHHOW LU, YMEHUE
UCTIOJB30BaTh M AaHATTM3UPOBATh KOHTEKCTHI, IPEIaraeMble B YCIOBUH 3aJaHUA.

MNPEAMETHBIE PE3YJIBTATDBI

B cocraBe mpeAMETHBIX pPE3yJbTAaTOB [0 OCBOCHHUIO 0053aTEIbHOTO
COJIep>KaHMs, YCTAHOBJIEHHOTO JaHHOW (¢enaepaibHOM paboyeil mporpaMMoH,
BBIJICTISIIOT: OCBOCHHBIE OOYYAIOIIMMHCS HAay4YHBIE 3HAHUS, YMEHHUS U CIOCOOBI



nedcTBul, crnenuduueckue i OpeAMETHOM  obnactu  «XUMUS», BUJbI
JEATENIBHOCTH 1O  IIOJYYEHUIO HOBOIO  3HAHWS, €ro  HHTEPHPETALNH,
peoOpa3oBaHUIO M MPUMEHECHHIO B PA3JIMUHBIX YUCOHBIX M HOBBIX CUTYAIIHSX.

K xoH1y o0ydeHus B 8 kj1acce mpeMeTHbIC pe3yJIbTaThl HA 0a30BOM YPOBHE

JIOJDKHBI OTpaXkaTh C(OOPMUPOBAHHOCTH Y 00YUYAIOIINXCS YMEHUM:

e PacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKHX IOHATHUH: aTOM, MOJIEKYJa,
XUMHUYECKUN 3JIEMEHT, MPOCTOE BEHIECTBO, CIIOXKHOE BEIIECTBO, CMECH
(oHOpPOJIHAS U HEOJIHOPOHAs), BAaJJIEHTHOCTh, OTHOCUTEJIbHAS aTOMHAs U
MOJICKYJISIPHAsE Macca, KOJMYECTBO BENIECTBA, MOJIb, MOJISIPHAs Macca,
MaccoBas J0JIsl XUMHUYECKOTO JIEMEHTa B COCIMHEHUHU, MOJISIPHBIA 00BEM,
OKCHJ], KHCIIOTa, OCHOBAaHHE, COJIb, JIEKTPOOTPULATEIBHOCTh, CTEICHb
OKHCIICHHS, XHUMHYECKasl peakius, KiIacCH(pUKAIUs peaKIuid: peakiuu
COCIIMHEHMS, PEAKIHUU PA3J0KECHUA, PEAKUHU 3aMEUICHUSA, PEaKINu
oOMeHa, 2K30- U PHJAOTEPMUUECKHE PEaKINH, TeTIOBOM d(eKT peakiuu,
SIpO aToMa, JJEKTPOHHBIM CJIOW aTroMa, aTOMHas OpOUTallb, PaJAUYC
aTOMa, XMMHUYECKasl CBS3b, MOJISIPHAS WM HEMOJIIPHAs KOBAJCHTHAsl CBS3b,
WOHHAas CBsI3b, MOH, KaTMOH, aHWOH, PacTBOP, MaccoBas JOJISI BEIIECTBA
(IpolieHTHAsI KOHIICHTpAIUsI) B PpacTBOPE;

e WUIIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XUMHYECKHX TOHSATHH U
MPUMEHSATH 3TU MTOHATHS MPU ONMCAHUM BEIIECTB U UX MPEBPAILICHUN;

e HCHOJIb30BaTh XUMUYECKYI0 CHUMBOJHUKY JJIsI COCTaBJieHHs (popmMmyn
BEIIECTB U YPABHEHUN XUMUYECKUX PEAKIUN;

e OIpEENsATh BaJICHTHOCTh aTOMOB JJIEMEHTOB B OMHAPHBIX COCIMHCHUSX,
CTENeHb  OKHUCJICHHMS  DJEMEHTOB B  OMHApHBIX  COCJAMHEHUSX,
MPUHAJIEKHOCTh BEIIECTB K OMNPEAEIEHHOMY KJACCy COECAMHEHHUH I10
dbopmynam, BHUJ XUMHUYECKOHW CBs3M (KOBAJIGHTHAs W WOHHAs) B
HEOPTraHWYECKUX COCIMHECHUSX;

e packpbeiBaThb cmbicia Ilepuoguueckoro 3akona J[. WM. Menneneena:
JEMOHCTPUPOBATh IMMOHUMAHUE TNEPUOAUYECKON 3aBUCUMOCTH CBOWCTB
XUMHUYECKUX AJIEMEHTOB OT MX MOJOXeHUs B llepuomnueckor cucreme,
3aKOHOB COXPAHEHHUSI MAaCChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYEHHS, 3aKOHa ABOraapo;

e OIKCBHIBATL W XapakTepu3oBaTh TabmuuHyro dopmy Ilepuoamdeckoit
CUCTEMBl XHMMHWYECKUX OJJIEMEHTOB: pa3jiMyaTh IOHATUS «TJIaBHAs
noarpynmna (A-rpynmna)» u «mnobounas noarpynna (b-rpymnma)», manbsie u
OOJBIIE TIEPHOJBI, COOTHOCHTH OOO3HAYEHUS, KOTOPHIE HMEIOTCS B
tabmuie «llepuomuueckass cucTteMa XuMHUYecKuX d3nmemeHTtoB J[. .
MenzeneeBay € YHCIOBBIMU XapaKTEPUCTUKAMH CTPOCHUS aTOMOB



XUMUYECKUX JIEMEHTOB (COCTaB U 3apsij sijipa, o0Ilee YUCIO JIECKTPOHOB
U pacrpeiesieHUue UX Mo JIEKTPOHHBIM CIIOSIM);

KJIacCU(UIIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPraHUYECKUE BEIECTBa,
XUMHUYECKUE peakuuu (10 YUCIY WM COCTaBy YYAaCTBYIOUIMX B pEaKIUH
BEILECTB, N0 TEIIOBOMY 3 PekTy);

XapakTepu3oBaTh (OMUCHIBATH) OOIME XUMHUYECKHUE CBOMCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOJTBEPK/as OMUCAHUE TPUMEPAMU MOJIEKYJISPHBIX
YPaBHEHUH COOTBETCTBYIOIMX XUMHUECKUX PEAKIINM;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT MX KAaYE€CTBEHHOI'O
COCTaBa, BO3MOXXHOCTHU TMPOTEKAHUS XUMHUYECKUX MPEBpAIllCHUA B
Pa3IUYHBIX YCIOBHUSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJSIPHYIO W MOJISIPHYIO  MaccChbl
BEIIIECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOTO »dJIeMEeHTa 10 (opmyse
COEJIMHEHHUSI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
10 YPaBHEHUIO XUMUYECKOU pEaKInu;

MIPUMEHSTh OCHOBHbBIE OIEpPAlMM MBICIUTEIBHON NEATEIbHOCTU — aHaIu3
W CHHTE3, CpaBHEHHE, 0000IIeHHe, CHCTeMaTH3aIllIo, KJIacCH(PHUKAIIUIO,
BBISIBJICHUE TPUYMHHO-CJIEJACTBEHHBIX CBA3EH — JJIsi WM3Y4Y€HHUs CBOWCTB
BEIIECTB U XHMHUYECKHX PpEAKLHM, €eCTEeCTBEHHO-HAy4YHbIE METOMbI
NO3HAHUS — HaOJIOJeHHe, W3MEpPEHUEe, MOJECIMPOBAHUE, SKCIEPUMEHT
(peaJIbHBIN U MBICIICHHBIN);

cieloBaTh ~ IpaBWaM  [OJb30BaHUS  XMMHYECKOM  TOCYyJAOW U
nabopaTopHbIM 000pYy/IOBaHHEM, a TaKXKe TMpaBUJiaM OOpalleHHus] C
BEUIECTBAMU B COOTBETCTBUU C HWHCTPYKIUSIMU IO BBINOJHEHUIO
JTa00OpaTOPHBIX XUMHUYECKUX OIBITOB IO TOJYYEHUIO U COOUPAHUIO
ra3000pa3HbIX BEMIECTB (BOAOpOJa ¥ KHCJIOPOJA), MPHUTOTOBJICHHUIO
PacTBOPOB C OMNPEAECIEHHON MAacCOBOW JIOJIEM PaCTBOPEHHOIO BENIECTBA,
IUIAHUPOBAaTh U MPOBOAUTH  XUMHYECKHE  IKCIIEPUMEHTHI  TIO0
pacrio3HaBaHUIO PACTBOPOB IIEIO0UYEH U KUCIIOT C MOMOIILIO WHIUKATOPOB
(;makmyc, peronpTaaenH, METHIIOPAHXK U JPYTHE).

K xoH1y o0ydeHus B 9 kJjiacce npeMeTHbIC pe3yJIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y 00YUAIOIITIXCSI YMECHHUIA:

pacKpbIBaTh CMBICII OCHOBHBIX XHMHYECKMX IOHSATHUH: XHMHYECKUI
AJEMEHT, aTOM, MOJIEKyJa, WOH, KaTUOH, aHHMOH, IPOCTOE BELIECTBO,
CJIIO)KHOE€ BEIIECTBO, BAJIEHTHOCTb, JJIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHCIICHUS, XUMHUECKas PeaKlns, XUMUYeCKasi CBA3b, TEIIOBOM ekt
peakuuu, MOJb, MOJSIPHBIE  00BEM,  PAacTBOp,  BJIEKTPOJIMTHI,
HEIJNEKTPOJIUTHI, JJIEKTPOJIUTHYECKAs IOUCCOLMALMS, PEaKUUU HOHHOTO
oOMeHa, Karaqu3aTop, XHMHYECKOE paBHOBecHe, oOOpaTUMble H



HEOOpaTUMBbIE pEAKIUHU, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIINH,
OKUCIIUTENb,  BOCCTAHOBUTEIb, OKUCIEHHE U  BOCCTaHOBJICHUE,
ajoTponus, aMm(pOTEepHOCTh, XUMUYECKas CBA3b (KOBAJICHTHAs, MOHHAs,
METa/NIMYecKasi), KpUCTauIMueckasi pemérka, KOppo3us METaJljIoB,
CIUIaBbl, CKOPOCTh XUMHUYECKOW peakiuu, MpeaeabHO JOMyCTUMas
koHuenTpanus [1JIK Bemecrna;

WUTIOCTPUPOBATh B3aUMOCBSI3b  OCHOBHBIX XUMUYECKUX TMOHATUM U
MIPUMEHSTH 3TU MOHATHUS MPU OMKUCAHUU BEIIECTB U X MPEBPAIICHUI;
UCIIOJIb30BAaTh XUMHUYECKYIO CHUMBOJIMKY JUISI COCTaBIICHHUS (HOPMYT
BEILIECTB U YPABHEHUN XUMHUUYECKUX PEAKLIN;

OTPENEINATh BaJIECHTHOCTb U CTENEHb OKUCJICHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX PpA3IMYHOTO COCTaBa, MPUHAUICKHOCTh BEIIECTB K
ONpeNeIEHHOMY KJacCy CO€IMHEHU 1o (opmyiiaM, BUJ XHUMHUYECKOU
CB3M (KOBaJCHTHAs, WMOHHAsg, MeETauIMuecKasi) B HEOPraHUYECKUX
COCMHEHUAX, 3aps]l MOHA MO XMUMHUYECKOU (hopMmyre, XxapakTep Cpeibl B
BOJIHBIX PAaCTBOPAX HEOPTraHUYECKUX COCAMHEHUM, TUIl KPUCTATUTMYECKON
PEIETKN KOHKPETHOTO BEIIECTBA;

packpbiBath cMbici Ilepuonnueckoro 3akona JI. M. MenneneeBa wu
JEMOHCTPUPOBATh €ro IOHMMAHHWE: OINHUCHIBATH U XapaKTepU30BaTh
tabnmuunyio (opmy Ileproanueckoil cUCTEMbl XMMHYECKUX 3JEMEHTOB:
paznuyaTh MOHATUSA «rjaBHasg noarpynmna (A-rpynma)» M «noOodyHas
noarpynma (b-rpynma)», mambie u  OOdbIIEE MEPUOABI, COOTHOCHUTH
0003HaYeHUs, KOTOpPhIE HMMEIOTCS B IEPUOAUYECKONW TabiuIe, ¢
YUCJIOBBIMU  XApAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMHYECKHX
AJIEMEHTOB (COCTaB W 3apsj sAjapa, OOIlee YUCIO DJJIEKTPOHOB U
pacrpeneneHue HMX MO DJJIEKTPOHHBIM  CJOSIM), OOBICHATH OOIIHe
3aKOHOMEPHOCTH B W3MEHEHHHM CBOMCTB 3JIEMEHTOB M MX COCIWHEHUU B
npeaenax MaJibIX MNEPUOJIOB U IIaBHBIX MOATPYMI C YYETOM CTPOEHUS HUX
aTOMOB;

KJIacCU(PUIMPOBATh XUMHUYECKHUE DJIEMEHTHI, HEOPTaHUYECKUE BEIICCTRA,
XUMUYECKUE peakiuu (M0 YMCIy M COCTaBy YYacTBYIOIIUX B peakIuu
BEIIECTB, TIO0 TEIJIOBOMY 3 (DEKTy, 0 U3MEHEHUIO CTEMEHEeH OKUCICHUS
XUMHUYECKUX DJIEMEHTOB);

XapaKkTepu3oBaTh (OMHUCHIBATH) OOIIME W CleuuPUUecKue XUMHYECKUe
CBOMCTBa TIPOCTBHIX U CJOXKHBIX BEIECTB, MOATBEPXKAasl OIMKHCAHUE
MpUMepaMl MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUU COOTBETCTBYIOIIMX
XUMUYECKHUX PEaKIUM;

COCTaBJSATh YPABHEHUS JJEKTPOIUTUYECKOW JTHCCOLMAIMU  KHUCIOT,
LIEJ0YEH U COJIEH, ITOJIHBIE U COKPAIIEHHBIE YPABHEHUS PEAKIINM HOHHOTO



oOMEHa, ypaBHEHUS pEaKIWi, MOATBEPKIAIONINX CYIIECTBOBAHUE
TCHETHUYECKOM CBSI3M MEK/y BEIIECTBAMU PA3THMYHBIX KJIACCOB;
pPacKpbIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUN
MOCPEJICTBOM COCTABJICHUSI DJIEKTPOHHOTO OajaHca 3TUX PeaKluid;
MIPOTHO3WPOBATh CBOMCTBA BEIISCTB B 3aBUCHMOCTH OT HX CTPOCHUS,
BO3MOXKHOCTH TPOTCKAHUS XWMHUYECKHX TIPEBPAMIEHUNA B Pa3TUIHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCHUTEIBHYIO MOJEKYJISIPHYIO © MOJSIPHYIO MAacChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOTO »dJIeMeHTa 10 (Gopmyse
COEJIMHEHHUSI, MACCOBYIO JIOJIO BEUIECTBA B PACTBOPE, MIPOBOJUTH PACUETHI
10 YPAaBHCHHUIO XUMHYCCKOW PEaKIINH;

coOmoaTh  MpaBWia  TMOJB30BAHUS  XUMHYECKOW  TOCYIOM |
nabopaTOpHBIM  O0OpYJOBaHHMEM, a TaKXke IMpaBuUiia OOpalleHus ¢
BEUIECTBAMU B COOTBETCTBUU C HWHCTPYKIUSIMU IO BBINOJHEHUIO
7a00paTOPHBIX XUMUYECKHUX OIBITOB TIO TOJYYEHHUIO W COOMPAHHIO
ra3000pa3HbIX BENMIECTB (AMMHAaKa U YTICKHUCIIOTO Ta3a);

MPOBOJIUTh  PEAKIMH,  TOJATBEPKAAIONINE  KAYECTBEHHBI  COCTaB
Pa3TUYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM IyTEM XJIOPHUI-, OpOMU-,
noau-, kKapoOonart-, ¢docdar-, cuiMkar-, cyiabdar-, THAPOKCUI-HUOHBHI,
KaTUOHbI aMMOHHUSI M HMOHBI M3YUYEHHBIX METAJJIOB, MPUCYTCTBYIOIINE B
BOJHBIX PACTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSATh OCHOBHBIC OTEPAIMU MBICTUTEIHHONU NEATETLHOCTH — aHAJIH3
W CHHTE3, CpaBHEHHE, OOOOIIEHHE, CHCTEeMaTHU3aIlui0, BBISBICHUE
NPUYUHHO-CJIEICTBEHHBIX CBSI3€M — JIJI1 M3y4EHHUS CBOMCTB BEILECTB U
XUMUYECKUX PEaKIUH, €CTeCTBEHHO-HAYYHBIC METOABl TO3HAHUSI —
HaOIOZICHNE, W3MEpPEHHEe, MOJCIMPOBAHUE, DKCIEPUMEHT (peaabHbId U
MBICJICHHBIN ).



TEMATHUYECKOE IINTAHUPOBAHUE

8 KVIACC

KoauuyecTBo 4acoB

Yyer PII BocnnuTanus

Kot DJIEeKTPOHHBIE
Ne HaumeHoBaHue pa3jie/ioB n (undposbie) OcHoBHbIE BHBI A€SITEBHOCTH
B poJIb PaKTHY 00yuaronmxcs
n/m | ¥ TeM NPOrpamMMbl ¢ oOpa3oBareJb
HbIe ecKue
ero Hble pecypchbl
pador = padoThI pecyp
bl
Pa3nes 1. lleppoHavyaabHble XUMUYECKUE OHATHS
PackpbIBaTh CMBICIT N3y4aeMBbIX dopmupoBaHue
MOHATUM. PackpbIBaTh poJib IPECTABIEHUM 00
XHMHH B TIPUPOJIE 1 KI3HH HCTOPUH M METO/IAX XUMHUH
n KaK HayKH, e€ poJiu B
4eJI0BEKA, €€ CBSI3b C IPYTUMU
IIO3HAHUU MUpA.
HayKkaMmd. Pa3nuyate yucTeie
BeIIeCTBa 1 CMeCH; OHOpoHble | [CTIOIb30BaMHe
XUMUYCCKUX (PAKTOB U
Y HEOJJHOPOJIHBIE CMECH. .
X 5 p SIBJICHUM JIJIS1 MILTIOCTPALlUU
MUl — BaXkHast 00J1aCTh Bubnuoreka a3nuyaTh PU3NIECKHE U 3aKOHOB TIPHPOIB.
11 €CTECTBO3HAHUSA U 5 9 LIOK xumuueckue sipneHus. CienoBarb
' MPaKTUYECKOU https://m.edsoo.r | anropuT™Mam MCIOJIb30BAHUS
NEATENLHOCTH YEI0BEKA u/7f41837¢c

HKCTIEPUMEHTAIBHBIX METOJIOB —
HaOJIOICHUS M DKCIIEPUMEHTA.
Habnronats 1 onuceIBaTh
OOBEKTHI NPH MPOBEIACHUU
JEMOHCTpAIHii ¥ 1a00paTOPHBIX
OTTBITOB TI0 H3YYCHHUIO
(U3NIECKUX CBOICTB BEIIECTB,
CTI0CO00B pa3/iesieHus CMeceit



https://m.edsoo.ru/7f41837c
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BemiecTB. [IpoBoauTh
XUMHUYECKUN IKCIIEPUMEHT TIPH
pasneneHuu cMmece (Ha mpumepe
OYUCTKHU IIOBAPEHHOMU COJIN) B
Xoe

1.2

BemecTBa 1 XumMmuueckue
peakuuu

15

bubanoreka
[HOK
https://m.edsoo.r
u/7f41837c

MPaKTHYeCKON paboThl No 2.
CnenoBath npaBuiIaM
MOJIb30BAHUST XUMUYECKOM
MOCY10M 1 1abOPaTOPHBIM
o0opyI0BaHUEM, a TAK¥Ke
npaBuIaM oOpareHus ¢
XMMHUYECKHMHU BEIIeCTBAMH B
COOTBETCTBUH C MHCTPYKLUEH
IIPY BBITOJIHEHUH PAKTUYECKOM
paboter Ne 1. BricTpauBaTh
pa3BEPHYTHIE MUCHMEHHBIE U
YCTHBIE OTBETHI C OIIOPOX Ha
nHpopmaIuio U3 yueOHUKa 1
CIPaBOYHBIX MAaTEPHAJIOB,
IpPaMOTHO UCIOJIb30BaTh
V3YYECHHBIN MIOHATUMHBIN armapar
Kypca XUMHUH

PaccraBnsaTs KO3 PUIIMEHTH B
YPaBHEHHSIX XUMHUECKUX
peakuumii. Habmonate u
OITUCHIBATH OOBEKTHI IPU
IIPOBEICHUH JEMOHCTpAIUN 1
71a00paTOPHBIX OIBITOB.
ITpoBOIUTH BHIYUCIIEHUS 110
bopmynaM XUMUYECKUX

MpeICTaBICHUS 0
BEIIECTBE W XHUMHUUYECKOM
peaKkuuu,

COOTBETCTBYIOIINE
COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAayKHU H

COCTaBJIAIOIINE OCHOBY IJIA

ITOHVMAaHHUs CYILIHOCTH
HAay4YHOW KapTHHBI MHpA,
MIpeICTaBICHUS 00

OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTH
IIPUPO/IBI, B3alMOCBSA3X
YeJloBeKa C  NIPHUPOIAHOU
Cpenoil, 0 poJIM XHUMHH B
MIO3HAaHUU ITHX
3aKOHOMEPHOCTEH;



https://m.edsoo.ru/7f41837c
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COCIMHCHUN U yPaBHEHUSM
XUMHUYECKHUX PEaKLINM.
IIpuMeHATH eCTeCTBEHHO-
Hay4yHbI€ METO/IbI T03HaHUA (B
TOM YHCJIE€ HAOIIOIEHHE,
MOJIETIMPOBAHUE, JKCIIEPUMEHT U
OCHOBHBIE OIl€paluu
MBICIIUTENIBHON EATEIbHOCTH
(cpaBHeHue, Knaccudukarys)
BeicTpauBath pa3BEpHYTBIE
IIMCbMEHHBIE U YCTHBIE OTBETHI C
OTopoii Ha HH(OPMAITHIO U3
y4eOHHMKA U CIIPABOYHBIX
MaTepuaioB, FPaMOTHO
MCIIOJIb30BaTh U3y4YEHHBIN
MOHATUMHBIN armnapar Kypca
XUMHH

Hroro no pazneny 20

Pasnen 2. BaxkHeililune npeacTaBuTe M HEOPraHMYEeCKUX BelleCTB

Bosnyx. Kucnopon.

2.1
ITonsaTHe 00 okcumax

bubnuoreka
LHOK
https://m.edsoo.r
u/7f41837c

Hcnonp30BaTh XUMHUYECKYIO
CUMBOJIMKY JIJIsSI COCTaBJICHUS
(hopMyJT BEIIECTB, MOJICKYJISIPHBIX
YPaBHEHUN XUMHUUYECKUX PEAKIUN
C y4acTHEM KHCIIOPO/Ia.
XapakTepu3oBaTh (OMHUCHIBATD)
COCTaB BO3/yXa, (GU3UUECKUE U
XHMHUYECKHE CBOMCTBA
KHCIJIOPO/Ia, CIIOCOOBI €T0
MOJTyYeHUS, TPUMEHEHUE 1

dopmupoBaHUe
OTBETCTBEHHOT'O OTHOIICHUS K
YYEHHUIO, TOTOBHOCTH U
CIOCOOHOCTH 00YYarOIIHUXCS K
CaMOpa3BUTHIO HA OCHOBE
MOTHUBAINHN K 00yUCHUIO U
MIO3HAHUIO
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3HA4YEHUE B IPUPOJIE U KU3HU
yenoBeka. CpaBHUBATH pPEeaKIIUU
TOPEHUS U MEJIEHHOTO
okuciieHusi. OOBACHATH CYLTHOCTh
HKOJIOTMYECKUX MPOOIIEM,
CBSI3aHHBIX C 3arpsI3HEHUEM
Bo3ayxa. CieoBaTh npaBuiiaMm
0e3omacHOi paboOTHI B
n1a00paTOpUX PHU UCTIOJIB30BAHUH
XUMHUYECKOHN MTOCYIbI U
000pyZI0BaHUs, a TAKXKe
npaBuiIaM oOpaIeHus ¢
TOPIOYMMHU BELIECTBAMU.
[TmaHupoOBaTh U OCYIIECTBISATH HA
MPAaKTUKE XUMUYECKHE
HKCIEPUMEHTHI,

2.2

Bonopoa.Ilonstue o
KHCJIOTax U COJISIX

bubnanoreka
IHOK
https://m.edsoo.r
u/7f41837c

PackppiBaTh CMBICIT H3y4aeMBbIX
MOHATHUI U IPUMEHSTD ITH
MOHSITUS [TPU ONTUCAHUH CBOMCTB
BEIIIECTB U UX MPEBPAILECHHI.
XapakTepHu30BaTh (OMHCHIBATD)
¢buznyeckrue 1 XUMUUYECKHUE
CBOWCTBA BOAOPOAA, CIIOCOOBI €ro
MOJIyY€HUsl, IPUMEHEHHUE.
CoOupats mpubdop AJIs MOTyIECHUST
BoJiopoa. Mcnonib30BaTh
XMUMHUYECKYI0 CUMBOJIUKY

JUIsL COCTaBJIeHUsS (PopMyIT
BEIIECTB, MOJIEKYJIAPHBIX
YPAaBHEHUN XUMUYECKUX PEAKLUN

dopMuUpoBaHUe
OTBETCTBEHHOT'O OTHOIICHHSI K
YUEHUIO, TOTOBHOCTH H
CHOCOOHOCTH 00YYarOIIUXCSI K
CaMOpPa3BUTHIO Ha OCHOBE
MOTHBAITUN K OOYUCHHIO U
MIO3HAHUIO
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C y4acTheM BOJOpOa.
Bbruucnate MOIsIpHYIO Maccy
BEIIECTB; KOJMYECTBO BELIECTBA,
00BEM Ta3a, Maccy BEIIeCTBa;
[IpoBoaHTE pacy€Tsl 11O
YpaBHEHUAM XUMHUECKHUX
peaxiuii: Koiu4yecTna, 00bEMa,
MAacchl BELIECTBA 110 U3BECTHOMY
KOJINYECTBY, 00bEMY, Macce
peareHToB WM MPOAYKTOB
peakuuu. CrnenoBaTh NpaBUiIaM
6e3omacHoi paboThI B
1abopaTopuu MpH UCIIOJIb30BAHUN
XUMHUYECKOHN TIOCYbI U
000pyI0BaHUs, a TAKKE
npaBuiIaM oOpaleHus ¢
TOPIOYMMH BEIIECTBAMU B OBITY.
[TnanupoBaTh U OCYIIECTBIAThH HA
MPAaKTUKE XUMUYECKHE
AKCIIEPUMEHTHI, TPOBOTUTH
HaO0II0IeHUS, A€1aTh BEIBOJKI 10
pe3ylibTaTaM 3KCIepUMEHTA.
Y4acTBOBaTh B COBMECTHOM
paboTe B rpyrie

2.3

Bopna. PactBopsl. [Tonsitue
00 OCHOBaHHUSIX

bubanoreka
HOK
https://m.edsoo.r
u/7f41837c

PackpbiBaTh CMBICT U3y4aeMbIX
MOHSATUN U IPUMEHSThH ITH
TTOHSTHUS TIPU OTTMCAHUH CBOMCTB
BEILIECTB U UX MPEBPAILCHUMN.
Xapaktepu3oBaTh GU3MUYECCKUE U
XUMHYECKHIE CBOMCTBA BOJIBI, €€

[IpuMeHeHue Ha ypoke
WHTEPAaKTUBHBIX POpM
paboTHI :
UHTEJUIEKTYaJIbHBIX UTP,
CTUMYJIUPYIOIIHUX
I103HABATENIbHYIO
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POJIb KaK pacTBOPHUTEIS B
INPUPOAHBIX Ipolieccax.
CocTaBnTh ypaBHEHUS
XUMUYECKUX PEAKIUI C y4aCTHEM
BOJIbI. OOBSACHATH CYITHOCTD
9KOJIOTHYECKUX TTPOOIIEM,
CBSI3aHHBIX C 3arps3HEHHEM
MIPUPOTHBIX BOJI, CIIOCOOBI
OYHMCTKH BOJIbI OT ITpUMeceii,
MEpBI [0 0XpaHe BOJ OT
3arpsi3HeHus. [InanupoBats 1
OCYIIECTBIISITh HA TIPAKTUKE
XUMHYECKHE IKCIIEPUMEHTHI,
MIPOBOJIUTH HAOIIOICHUS, JENIaTh
BBIBOJIBI 110 pe3yJbTaTaM
HKCIEPUMEHTA MPH MPOBEJCHUN
71a60PaTOPHBIX OMBITOB U
MPaKTUYECKOH paboThI.
CnenoBath npaBuiiaM 0€30TaCHOM
paboTh! B 1abopaTopuu npu
MCTIOJIb30BaHUH XUMHYECKON
MOCY/IbI ¥ 00OPY0OBAHMUS.
[TpoBOANTH BHIYMCIICHUS C
MPUMEHEHUEM TTOHATUS
«MaccoBasi 10JIs BEIIECTBA B
pactBope». BeicTpanBath
pa3BEPHYTHIC MUCHMEHHBIEC U
YCTHBIE OTBETHI C OIIOPOX Ha
uHpopmaIuio u3 yueOHuKa 1
CTIPaBOYHBIX MATEPHAJIOB,

MOTHBAIIUIO IIKOJIbHUKOB




I'PaMOTHO MCIIOJIb30BaTh
V3YYECHHBIN MIOHATUMHBIN armapar
Kypca XUMHH

24

OCHOBHBIE KJIaCCEI
HEOPTaHUYECKUX
COCTUHEHUH

11

bubanoreka
HOK
https://m.edsoo.r
u/7f41837c

KnaccudumupoBats n3ydaempie
BEILIECTBA 10 COCTABY U
cBorictBaM. COCTaBIATh
(hOopMyIIbI OKCHIOB, KUCIIOT,
OCHOBAHHUM, COJICH 1 HA3BIBATh UX
10 MEKTYHapOAHOMN
HoMmeHkJatype. [IpornosupoBath
CBOICTBA BEIIECTB HA OCHOBE
OOIIMX XUMHUYECKHUX CBOMCTB
M3YYEHHBIX KJIACCOB/TPYIII
BEILIECTB, K KOTOPHIM OHU
otHOCcATCcA. COCTaBIIATh
MOJIEKYJISIPHbIE YPAaBHEHUS
peakuuii, HWIUTIOCTPUPYIOIINAX
XHMHUYECKHE CBOMCTBA U CITOCOOBI
MOJTYYEHUS BEIIECTB N3yUEHHBIX
KJIACCOB/TPYIII, a TAaK)Ke
MOATBEPKIAIOIINX TEHETHUECKYIO
B3aUMOCBS3b MEXKAY HUMH.
[Ipou3BOUTH BEIYKUCIICHUS 110
YpaBHEHUSAM XUMHUYECKUX
peakuwii. [lmanupoBats u
OCYIIECTBJISTh HA IPAKTUKE
XUMHUUYECKHE SKCIIEPUMEHTHI,
MPOBOANTH HAOIIOICHUS, 1eTaTh
BBIBO/JIBI 110 PE3YJIbTATAM
AKCIIEPUMEHTA MPU MPOBEACHUHN

dopmupoBaHHE 1IETOCTHOTO
MHUPOBO33PCHUS,
COOTBETCTBYIOLIETO
COBPEMEHHOMY YPOBHIO
Pa3BUTHA HAYKH U
OOIIECTBEHHOM MPaKTHKH
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J1a00paTOPHBIX OMBITOB
NpakTH4Yeckux padot. CienoBarb
npaBuiIaM 0e301acHOi paboTHI B
71abopaTOPUU MPH UCTIOIH30BAHUN
XUMHUYECKOHN MTOCYbI U
o0opynoBanusi. BeicTpauBats
pa3BEPHYTHIE MUCbMEHHBIE U
YCTHBIE OTBETHI C OMTOPOU Ha
UHpOpMaLKIO U3 yuyeOHUKa U
CIIPaBOYHBIX MaTE€pPHAJIOB,
I'PaMOTHO UCIOJIb30BaTh
V3YYEHHBIN OHATUMHBIN anmapar
Kypca XUMHH

Hroro mo pazneny 30

Paznen 3. [lepuoauyeckuii 3axon u [lepuoaudeckas cucreMa XuMHYECKHX
3neMenTOB /I. U. Menneseea. CtpoeHne aToMOB. XMMHYECKAsl CBA3b.

OKHCINTEIbHO-BOCCTAHOBHUTEIbHBIE peaKkuuu

[Tepuonnueckuii 3aKOH U
[Tepuoanueckas cucrema
3.1 XHMHYECKHX dJIeMEHTOB /I, 7
N. MenpneneeBa. Ctpoenue
aToma

Bubnuoreka
HOK
https://m.edsoo.r
u/7f41837c

PacKpbIBaTb CMbIC/ MEPUOANYECKOTO
3akoHa. OnHChIBaTh CTPOCHUE
tabmus! «Ilepuoanaeckas
crcTeMa XUMHUYECKUX DIIEMEHTOB
JI.1. Mennaeneeray.
MogenupoBaTh CTpOEHHE aToMa,
HHEPreTUUECKUX YPOBHEH U
IIOAYPOBHEN IIPU IIOMOILIU
PHUCYHKOB, 3JIEKTPOHHBIX
KOH(HUTypauii ¥ 3JIeKTPOHHO-
rpaduaeckux popmyd. [loscHITL
(U3NIECKUil CMBICIT TIOPSITKOBOTO

DopMHUpOBaHUE LIETOCTHOIO
MHPOBO33PEHHS,
COOTBETCTBYIOILETO
COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKU U
OOIIECTBEHHOM MPaKTHKH
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HOMEpa, HOMEPOB MepUoJIa U
TPYIIIBI 3JIEMEHTA.
XapakTepru3oBaTb XUMUYECKUE
3JIEMEHTBHI IIEPBBIX TPEX
MEPUOJ0B, KA, KaJbLHI U UX
COCIMHEHHUS I10 TIOJI0KCHUIO B
[Tepuonuueckoit cucreme J1.1.
Menneneesa. OOBICHATE 00IIHUE
3aKOHOMEPHOCTH B UBMEHEHUU
CBOMCTB XMMHUUECKHX DJIICMEHTOB
(M3MEHEeHHEe PainyCOB aTOMOB,
3JIEKTPOOTPULATEIBHOCTH,

BaJICHTHOCTH) U UX COEIMHEHUH B

npejiesiax MajblX TEPUOJIOB U
[JIABHBIX NOATPYIII ¢ YYETOM
CTPOEHUS UX aTOMOB;
YyacTBOBaTh B COBMECTHOM
paboTe B mape Wiu Tpymre.
BeicTpauBath pa3BEpHYThIC
MMMCbMEHHBIC U YCTHBIC OTBETHI C
oropoi Ha HHpOPMATIHIO U3
yueOHUKa U IPYTUX UCTOYHUKOB,
B ToM unciie UHTepHeTa

3.2

XumMmudeckas CBSI3b.
OKUCIUTEIBHO-
BOCCTAHOBUTEJILHBIE
peakuuu

bubanoreka
[HOK
https://m.edsoo.r
u/7f41837c

PackpeiBath cMBICT H3y4aeMbIX
noHsTui. OnpenensTb BUa
XUMHYECKOU CBSI3H B
coeuHEeHU. Mo1eTupoBaTh
CTPOECHUE MOJIEKYJI ITPU ITOMOLIU
PUCYHKOB, MOJICIIEH,
3JIEKTPOHHBIX U CTPYKTYPHBIX

[IpuBneyenne BHUMaHUS
HIKOJIBHUKOB K IIEJIOCTHOMY
aCMeKTy U3y4aeMbIX Ha
yYpOKax sIBJIICHH,
OpraHu3aIys uX paboTHI C
MOJIy4aeMoil Ha ypoKe
COLMAJIbHO 3HAYMMOM
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dbopmyn. Mcnonb3oBaTh
XUMHYECKYIO0 CUMBOIIUKY ISt
cocTaBlieHHs (POPMYIT BEIIECTB,
AIIEKTPOHHOTO OaaHca peakiuii.
Ornpenensarb CTeNeHb OKUCICHUS
aTOMOB XUMUYECKUX 3JIEMEHTOB
o opmysam 1 COCTaBIATh
(hopMyIbl OMHAPHBIX COSTMHEHUI
10 CTETIEHU OKUCIIEHUS! aTOMOB
XMMHUYECKHUX JIEMEHTOB.
OnpenensTb OKUCIUTEND U
BOCCTAHOBUTENb. PaccTaBisaTh
Kod(puIMEeHTH B cXemax
MPOCTHIX OKHCIUTEIHHO-
BOCCTAaHOBUTEJIbHBIX PEaKIUil
METO/IOM 3JIEKTPOHHOTO OalaHca.
HabntoaTe XUMHUYECKUE OTBITHI
10 IJIaHy, aHAJIM3UPOBATh U
JienaTh BeIBOJIBL. Mcmonb30BaTh
UKT nusg co3manusa Moaelei,
IIOATOTOBKH IIPE3CHTALNM,
JIOKJIaJI0B 10 Teme. BricTpanBath
pa3BEPHYTHIE MUCbMEHHBIE U
YCTHBIE OTBETHI C OTIOPO Ha
UHpOpMaLKIO U3 yuyeOHUKa U
JPYTHX UCTOYHUKOB, B TOM YHCIIC
Nurepnera

nHpopmarmen

Hroro no pazgeny

15

Bbubaunoreka
LHOK
https://m.edsoo.r
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bubanoreka
PesepBHOE BpeMms 3 HOK
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OBIIEE KOJIMYECTBO YACOB 68

[10 ITIPOTPAMME
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9 KUIIACC

KoaunuyecTBo 4acoB

DJIEeKTPOHHBIE
Konr OcHOBHBIE BHABI
Ne HaunmeHoBaHMe pa3ieiioB pos Mpaskru (uudpossbie)
n/n | W TeM NPOrpaMMbl Beer o6pasoparenpn | ACHTCIPHOCTH oBy4aromuxcs
HbIE YecKHe
o bl€ pecypchbl
pador | padoTsI pecyp
bl
Pa3nen 1. BeuecTBO U XMMHYeCKHE PeaKIUT

1.1

[ToBTOpeHME U yriryoeHue
3HAHUI OCHOBHBIX Pa3J/ieliOB
Kypca 8 Kiiacca

bubanoreka
LHOK
https://m.edso0.ru
[7f41a636

XapakTepru3oBaTh XUMUYECKUE
3JIEMEHTBI IIEPBBIX TPEX
NEPUOJIOB, KAJIUs U KAJIBLIMS MO
UX MOJIOKEHHIO B
[Tepuonuueckoit cucreme /1. U.
Meneneesa.
Knaccudunuposats 1 Ha3bIBaTh
HEOpPraHUYECKHE BEILEeCTBA
M3YYEHHBIX KIJIACCOB.
OnuceiBaTh 001IME XUMUYECKHE
CBOMCTBA BEIIECTB Pa3IMYHbIX
KJIACCOB, IOITBEPKIAThH
CBOMCTBa MMpUMEpamMu
MOJIEKYJIIPHBIX YpaBHEHUMN
XUMHYECKHUX PEAKLUM.
OrnpenensaTs BUJ XUMHUECKOU
CBSI3U M TUI KPUCTAILUTAYECKOMN
PELIETKY BEILECTBA.
[Iporno3upoBath CBOMCTBA

[ToOyxeHne MKOITLHUKOB
coOiroaaTh Ha ypoke
OOIICTTPUHSATHIC HOPMBI
MOBEICHHS, TIPaBUIIa OOIICHUS
co cTapmuMu( YUUTEISIMHU) U
CBEPCTHUKAMH
(IIKOTBHUKAMMU ), TPUHIIUITBI
yueOHOU AUCIUILTUHBI U
caMOOpTaHU3aIIH
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BEIIECTB B 3aBUCUMOCTH OT UX
cTpoenus. BricTpanBarh
pa3BEPHYTHIE MUCbMEHHBIE U
YCTHBIE OTBETHI C OIIOPOU Ha
UHPOPMALIUIO U3 y4eOHUKA 1
CIIPaBOYHBIX MaTEPUAJIOB,
I'PaMOTHO UCIOJIb30BaTh
W3yYCHHBIN MOHATUUHBIN
amnmapar Kypca XuMuu

1.2

OCHOBHBIE 3aKOHOMEPHOCTH
XUMHUYECKUX PeaKIui

bubaunoreka
[HOK
https://m.edsoo.ru

[7f41a636

PackpbIBaTh CMBICH H3y4aeMbIX
HOHATHH U IPUMEHSTh 3TH
HIOHATHS [TPU ONIMCAaHUH CBOMCTB
BEIIIECTB U UX

npespaenuii. Knaccupumupona
Th XUMHUYECKUE PEAKIIUHU I10
Pa3IMYHBIM NIPU3HAKAM.
VYcraHaBIMBaTh 3aBUCUMOCTD
CKOPOCTH XMMHUYECKOHN peakuun
OT pa3IMYHBIX (AKTOPOB.
[TporHo3upoBaTh BO3MOXKHOCTH
IPOTEKAHUS XUMHUECKUX
NpEeBpALCHUNA B Pa3IUUHBIX
ycnoBusx. OnpenensaTh
OKHCJIUTEIb U BOCCTAHOBUTEID B
OBP. CocTaBisTh 371€KTpOHHBIN
6amanc peaknun. [I[pon3BoauThH
BBIYUCIICHHS [T0 XUMUYECKHM
YPaBHEHUSIM. Y4acTBOBAaTh B
COBMECTHOH paboTe B mape Wiu
rpymnme. BeictpauBarts

MIpEACTaBICHUS 0
BEUIECTBE M XMMHYECKOH
peakuuy, COOTBETCTBYIOILNE
COBPEMEHHOMY YPOBHIO
pa3BUTHA HayKH u
COCTAaBISIIOIIME OCHOBY UL
ITOHUMAaHHUS CYLIHOCTHU
Hay4YHOM  KAapTHHBI  MHpa,
npeacTaBieHus 00 OCHOBHBIX
3aKOHOMEPHOCTSIX ~ Pa3BUTHUSA

MIPUPOJIBI, B3alMOCBSA3X
yesoBeKa c IIPUPOJHOMN
cpenoil, O PpoJIM XHUMHUU B
MIO3HAaHUU ITUX
3aKOHOMEPHOCTEH;
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pa3BEPHYTHIE MUCbMEHHBIE U
YCTHBIE OTBETHI C ONOPON Ha
UHPOPMAITHIO U3 YIeOHUKA U
CIIPaBOYHBIX MAaTEPHUAJIOB,
IPaMOTHO UCIOJIb30BATh
M3YYCHHBIN MOHATUUHBIN
anmnapar Kypca XUMHH

1.3

DIIEKTPOJIUTHIECKAS
nucconuanua. XuMUIecKue
peaKkuuu B pacTBOpax

Bbubauoreka
LHOK
https://m.edsoo.ru

[7f41a636

PackpsiBaTh CMBICIT N3y4aeMBbIX
MOHSATHM, a TAKXKE CMBICT
TEOPHH DJIEKTPOIIUTUYECKON
muccouuanuu. OObSCHATh
IIPUYHHBI HJIEKTPOIIPOBOJAHOCTH
BOJHBIX PACTBOPOB BEILECTB,
pa3nuyath ciadble U CUIIbHBIC
31eKTposuThl. COCTaBIATh
YpaBHEHUS JUCCOLMALINT
KHCIIOT, IIIEJIOUEH U COJIeH,
TIOJTHBIE W COKPAIIEHHBIE
MOHHBIE YPaBHEHMSI XUMUYECKHUX
peakuuii HFOHHOTO OOMEHa,
KpaTKUE NOHHBIE YPABHEHHUS
MPOCTBIX PEAKINI THIpOIn3a
coJjeil. XapakTepu3oBaTh o0IIHe
XUMHUYECKHE CBOMCTBA BEIICCTB
Pa3JIMYHBIX KJIACCOB HA OCHOBE
TEOPHH DIIEKTPOIIUTHUECKON
JUCCOIMAIMU; TTOATBEPKIATh
CBOICTBa MpUMEpPaMU
MOJIEKYJIIPHBIX U HOHHBIX
YPaBHEHUN XUMUYECKUX

DopMUPOBAHUE LICHHOCTH
3JI0POBOTO 1 6E3011aCHOTO
oOpas3a >KU3HH, YCBOCHUE
MpaBUJI UHAUBUIYAIBHOTO U
KOJIJIEKTUBHOTO 0€30MacHOTO
MOBEJICHUS B UPE3BbIYAITHBIX
CUTYaIUIX, YTPOXKAIOLIUX
JKA3HU U 3I0POBBIO JIIOJICH
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peakuuii. Pematp
9KCIIEPUMEHTAJIbHBIE 33Ja4H 110
teMe. [Inanuposars u
OCYIIECTBJISATh Ha MPAKTUKE
XUMHUYECKHUE IKCIIEPUMEHTHI,
IPOBOAUTH HAOIIO/IEHUS, J1e1aTh
BBIBO/JIBI 110 pe3yJIbTaTaM
JKCIIEPUMEHTA MIPU MTPOBEICHUU
71a060paTOPHBIX OTBITOB U
NPaKTUYECKUX padoT.
CrnenoBaTh npaBuiIam
6e3omacHoii paboTHI B
nabopaTopuu Mpu
UCIIOJIb30BaHUN XUMUYECKON
MOCY/IbI U 00OPY/IOBAHMS.
[IpoBOANTH BBIUMCIEHUS TIO
XUMHUYECKUM YPaBHEHUSIM.
Y4acTBOBaTh B COBMECTHOM
paboTe B mape Wiy rpymre.
BricTpauBats pa3BEpHyThIE
MUCbMEHHBIE U YCTHBIE OTBETHI C
oTopoit Ha HH(POPMAIIHIO U3
yueOHHMKa U IPYTUX UCTOYHUKOB
uHbOpMaIuy, B TOM YUCIe
HNurepHer

Hroro no pazgeny 17
Paznen 2. HemeraJsibl M MX COeTMHEHHS

21 OO6m1ast xapakTepucTUKa 4 bubnuoteka OO0BscHATH 00IIHE [TpuBneuenue BHUMAaHUS
' XUMHUYECKUX DIIEMEHTOB HOK 3aKOHOMEPHOCTH B U3BMEHEHUN 00y4JaroMxcst K HEHHOCTHOMY




VIIA-rpynms. ["anorens

https://m.edsoo.ru
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CBOMCTB HEMETAJUIOB U UX
COCIMHEHUI B Mpeaenax MabIxX
MIEPHUOIOB U TJIABHBIX TIOTPYIIIT
[Tepronnueckoit cucTemsl
XUMHUYECKHX 3JIEMEHTOB C
YYETOM CTPOEHHUS UX aTOMOB.
XapakTepu3oBath (HU3NUECKHUE U
XMMHUYECKHE CBOIMCTBA MPOCTHIX
BEII[ECTB raJIOT€HOB (Ha
IPUMEpPE XJI0pa) U CIOKHBIX
BEIIECTB (XJIOPOBOAOPO/A,
XJIOpUa HaTPHUs), CIOCOOBI UX
MOJTy4YeHUs], IPUMEHEHHE U
3HAYCHUE B MPUPOJIC U KUZHU
yenoBeka. OnpenensiTh XJI0pHI-
HOHBI B pacTBope. [nanupoBath
U OCYILIECTBJISAThH HA MIPAKTUKE
XUMHUYECKHE YKCIIEPUMEHTHI,
MPOBOJMUTH HAOIIOICHUS, IeIaTh
BBIBOJIBI 110 PE3yJIbTaTaM
AKCIIEPUMEHTA TIPH MTPOBEICHUU
71a00paTOPHBIX OMBITOB U
MPAaKTHYECKUX padoT.
CnenoBath mpaBuiiaM
6e3omacHoil paboThI B
naboparopuu mpu
UCTIOJb30BAaHUU XUMUYECKOU
MOCY/Ibl U 000PYI0BAHHUSL.
BricTpanBath pa3BépHyThIE
MMUCHMEHHBIC ¥ YCTHBIC OTBETHI C

aCIIeKTy W3y4aeMbIX OOBCKTOB,
SBIICHUI,  COOBITUH  Yepes:
JICMOHCTPAIHIO 00YYaIOIIAMCSI
[IPUMEPOB OTBETCTBEHHOIO,
TPaKIAHCKOTO TIOBE/ICHMS,
NPOSIBJICHUST YETIOBEKOIIOOHS |
J00pOCEPACYHOCTH
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OTIopoit Ha HH(POPMAIIHIO U3
y4eOHHUKa U CIIPaBOYHBIX
MaTepHaJIoB, IPAMOTHO
HCITIOJIB30BAaTh
W3YYEHHBIMIIOHATUIHBINA
anmnapar Kypca XUMHH

2.2

OO6mrast XxapakTepucTUKa
XUMHUYECKHX DJIIEMEHTOB
VIA-rpynmnsl. Cepa u eé
COEUHEHHUS

bubanoreka
[HOK
https://m.edsoo.ru
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OOBsICHATH 001ITHE
3aKOHOMEPHOCTH B U3MEHEHUHU
CBOMCTB 31emeHToB VIA-
TPYIIBI ¥ UX COCTUHEHUH C
YYETOM CTPOEHHUS UX aTOMOB.
XapakTepHu3oBaTh (PU3NUECKUE U
XUMHUYECKHE CBOICTBA MPOCTOTO
BEILIECTBA CEPHI U €€
COCIMHEHHH (CepOoBOAOPOIA,
OKCHJIOB CEPBI, CEPHOU
KHUCIIOTHI, CYJIb(ATOB), CIIOCOOBI
UX IOJIy4€HHUS, IPUMEHEHUE U
3HAa4YCHUE B IPUPOJIC U KUZHU
yenoBeka. OnpenensTh Haauune
Cyib(aT-uoOHOB B pacTBOpE.
OOBSICHATD CYIIHOCTb
9KOJIOTUYECKUX MPOOIIeM,
CBSI3aHHBIX ¢ IIepepaboTKOI
COCIMHEHUH CEpBI.
[TmaHMpOBaTh U OCYIIECTBIISATH
Ha MPAKTUKE XUMHUYECKHE
9KCHEPUMEHTBI, TPOBOIUTH
HaAOIIOIEHNS, IeNaTh BHIBOJIBI
10 pe3yJbTaTaM SKCIEPUMEHTA.

IIpuBneuenue BHUMAaHUA
00y4arolMXcsl K LHEHHOCTHOMY
aCIIeKTy M3y4YaeMbIX OOBEKTOB,
SBJICHUH,  COOBITHH  uepes:
JIEMOHCTPAIMIO 00YYaIOMIUMCS
IIPUMEPOB OTBETCTBEHHOTO,
IPa’KIaHCKOTO TIOBEJICHUS,
MIPOSIBJICHUS] YEJIOBEKOIIO0US U
JI00pOCepACIHOCTH
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CnenoBaTh IpaBHIIaM
6e3omacHoil paboTHI B
naboparopuu npu
HUCIOJIL30BAHUH XUMUYECKOU
MOCY/Ibl U 000PYIOBAHHSL.
[Tpou3BOaUTH BHIYUCIIEHUS IO
XUMHYECKUM YPABHEHUSIM.
Hcnonp30BaTh Npy BHITOIHEHUH
yueOHBIX 33JaHUN TEKCTHI
yueOHUKa, CIIpaBOYHbIE
matepuaisl (Ilepuonnueckyro
CUCTCMY XUMHUYCCKUX
anemenToB J1. Y. Menaeneena,
Ta0IHIy PaCTBOPUMOCTHU
KHCJIOT, OCHOBAHHUM U COJICH B
BOJI€, DJIIEKTPOXUMUYECKHUH P
HaANpPSHKEHUN METaJlIoB).
Hcnonb30Bath mpu BHITIOTHEHUN
y4eOHBIX 33JaHUH U B TIpoIiecce
HICCIIEN0BATEIbLCKOMN
ACATCIIBHOCTH HAYYHO-
HOIYJISIPHYIO JIUTEPATYPY
XUMHUYECKOTO COJIEpKaHus,
CIPaBOYHbBIE MaTEepHUAIbI,
pecypcebl HTepHeTa

2.3

OOm1ast XapaKTepUCTHKA
XUMHUYECKHX 3JIEMEHTOB
VA-rpymnmsl. A3ort, pochop
1 UX COCANHCHUA

Bubauoreka
[HOK
https://m.edsoo.ru
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OOBsICHATH 001ITME
3aKOHOMEPHOCTH B U3MEHEHUU
CBOWCTB 3JIeMEHTOB V A-TpyYIIIbI
U UX COCIMHEHUH ¢ y4ETOM
CTPOEHMSI UX aTOMOB.

[TpuBneyenue BHUMAaHWS
00yJaroMxcst K HEHHOCTHOMY
ACTeKTy HM3y4aeMbIX OOBEKTOB,
SIBIICHUH,  COOBITUH  yepes:
JEMOHCTpAIMIO 00yUYaronMMes
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Xapaktepu3oBaTh GU3HUECCKUE U
XMUMHUYECKHE CBOMCTBA MPOCTHIX
BEIIECTB a30Ta u hocdopa u ux
COCTMHECHMH (aMMHaKa, COJIeH
aMMOHWUSI, Q30THOM KHCIIOTHI,
HUTpaTOB, okcuaa Gpocdopa (V)
1 (hochOpHOM KUCIIOTHI,
docdartoB), crmrocoOsl X
HOJY4YeHHUs, IPUMEHEHUE U
3HAa4YCHUE B MPUPOJIE U KUZHU
yenoBeka. OnpenensiTb HOHBI
amMMOHUs U pochar-HoHBI B
pactBope. OOBSICHATH CYIIHOCTD
9KOJIOTMYECKUX MPpoOeMm,
CBSI3aHHBIX C HAXOXKICHUEM
coeaMHeHui a3oTa u pochopa B
OKpY’Karolien cpeje.
[TnaHupoBaTh U OCYIIECTBISTh
Ha MMPaKTHKE XUMHYECKHE
9KCIEPUMEHTEHI, TPOBOIUTH
HaOII0E€HHS, 1EIaTh BEIBOIbI
0 pe3yJIbTaTaM dKCIIEPUMEHTA
IpY TIPOBEJICHUH J1a00PaTOPHBIX
OTIBITOB M MPAKTHYECKON
pabotbl. CnieioBaTh MpaBUIaM
0e3omacHoO paboTHI B
nabopaTtopuu npu
UCTIOJIb30BaHUH XUMHUYECKON
MOCY/IbI U 00OPY/I0BAHMS.
[Tpou3BOANUTH BEIYHCICHHS TIO

MPUMEPOB OTBETCTBEHHOTO,
IPaKIaHCKOTO TIOBE/ICHMS,
MPOSIBJICHUST YETIOBEKOIOOUS U
00pOCEepACIHOCTH




XUMUYECKHM YPaBHECHHUSIM.
Hcnonp30Bath npu BBINOJIHEHUN
y4eOHBIX 3aJaHUN TEKCTHI
yueOHHKa, CIIPaBOYHbIE
MaTtepHuabl (IEPUOTUIECKYIO
CUCTEMY XUMHUYECKHUX
sneMeHToB [. 1. MeHneneena,
Ta0IHIy PaCTBOPUMOCTH
KHUCJIOT, OCHOBAHUH U COJIEN B
BOJIE, DJIEKTPOXUMHUYECKUH PsilL
HaANPSHKEHUN METaJIOB)

2.4

OOw1ast xapaKTepucTHKa
XMUMHUYECKHX JIEMEHTOB
IVA-rpynnsl. Yraepon u
KPEMHUI U UX COCTUHECHUS

Bubauoreka
IHOK
https://m.edsoo.ru

[7f41a636

OOBsICHATDH 001ITHE
3aKOHOMEPHOCTH B U3MEHEHUU
cBo¥icTB 31eMenToB IVA-
TPYIIIIBI U KX COSMHEHUH C
y4E€TOM CTPOCHHUSI UX aTOMOB.
XapaktepuszoBaTh GU3HUECKUE U
XUMHUYECKHE CBOMCTBA MPOCTHIX
BEUIECTB YIJIepoja U KpEMHUS U
UX COeIMHEHUN (OKCHUIOB
yriepojia, yroJibHOU KUCIOTHI,
KapOOHATOB, OKCU/IA KPEMHHUS,
KPEMHUEBOW KHCIIOTHI,
CHJIMKATOB), CIOCOOBI MX
MOJIyYeHUS], IPUMEHEHHUE U
3HAYCHHE B MPUPOJIC U KU3HU
yenoBeka.O0bSICHITD
MPUYUHHO-CJIEICTBEHHYIO
CBSI3b: CTPOCHHE BEIIECTBA —
CBOMCTBA — IPUMEHEHUE — HA

DopmMUpOBaHKHE OCHOB
3KOJIOTUYECKON KYJIbTYphI
COOTBETCTBYIOLIEH
COBPEMEHHOMY YPOBHIO
3KOJOTHYCCKOT'O MBIIIJICHUSA
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MpUMepax COCAUHECHMI
yriaepojaa u KpeMHHUSI.
Omnpenensate kKapOoOHAT- U
CHJINKAT-HOHBI B PaCTBOPE.
OOBSCHATDH CYIIHOCTD
9KOJIOTUYECKHUX MTPOOJIEM,
CBSI3aHHBIX C HAX0XKJIEHUEM
YIJIEKUCIIOro ra3a B
OKpY>Karolllen cpene.
[MoaTBepxknaTh 0COOEHHOCTH
COCTaBa OPraHUYECKHX BEILECTB
pUMEpaMU TPOCTHIX
COCTMHEHMH (METaH, JTaH,
STHJICH, alleTUIICH, 3TaHO,
[JIMLEPHH, YKCYCHAas KHCII0Ta),
B3aMMOCBS3b HEOPIaHUYECKUX
COEIMHEHUH yriepoa u
OpPraHUYECKUX BEIIECTB.
OnwuceIBaTh posib OEIKOB,
KHPOB U yTIIEBOJIOB B
(YHKITMOHUPOBAHHUH KUBBIX
OpPraHU3MOB, COCTaB MPUPOIHBIX
HCTOYHHUKOB YTJIEBOJOPOJIOB, HX
POJIb B OBITY U
NPOMBIIUICHHOCTH. [IpoBOIUTE
BBIYHCJICHHS 110 YPaBHEHUSIM
XUMHYECKHUX PEAKLUM.
[1maHpOBaTH U OCYIIECTBISATH
Ha MPAKTUKE XUMHUYECKHE
IKCIIEPUMEHTEHI, IPOBOTUTH




HaOJI0/ICHUS, 1e1aTh BHIBOJIBI
0 pe3yibTaTaM KCIEepPUMEHTA
IpY TPOBeIEHUH Ja00paTOPHBIX
OTIBITOB | MPAKTUIECKHUX PadOT.
CrnenoBatb npaBuiiaM
0e30macHO paboTHI B
naboparopuu mpu
UCIIOJIb30BaHUU XUMUYECKOM
HOCyIbl U 000PYAOBAHMUS.
Hcnonp30Bath Ipyu BHITOTHEHUN
yueOHBIX 3aJaHUN TEKCTHI
y4eOHHUKa, CIIpaBOYHbIC
martepuaisl (Ileproguyeckyro
CUCTEMY XUMHUYECKHX
snemenToB M. Y. Menaeneena,
TabJIUIly paCTBOPUMOCTH
KHCJIOT, OCHOBAaHHUMU U COJIEH B
BOJI€, SJIEKTPOXUMHUYECKHUH Psijt
HaNpsHKEHUN METAJUIOB)

Hroro o pasneny 25
Pa3znea 3. Mera/ibl M X COeANHEHHS
PackpsiBaTth cMmbICcT n3ydaemblx | @OpMUpPOBaHUE OCHOB
MOHATHI ¥ IPUMEHSIThH ATH 3KOJIOTUYECKOU KYJIbTYPhI
BubimoTeka MOHATHUS TIPU OMKUCAHUM CBOWCTB | COOTBETCTBYIOLIEH
. OK BEIIECTB U UX IIPEBPAILIEHU. COBPEMEHHOM OBHIO
3.1 OO01Me cBOiicTBA METAIIJIOB 4 . peBp p yyp
https://m.edsoo.ru | OOBICHATE 00IIIE 3KOJIOTMYECKOTr0 MBINUICHUAS
[7f41a636

3aKOHOMEPHOCTH B U3MEHECHUH
CBOMCTB 3JIEMEHTOB-METAIJIOB U
UX COEAUHEHHN C y4ETOM



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

CTPOCHHS UX aTOMOB.
XapakTepu3oBaTh CTPOCHHUE
METaJUIOB, 001THe (hU3NIECKHE U
XMMHYECKHUE CBOMCTBA
METaJuIOB. XapaKTepHu30BaTh
o01re crocoObl MOTyYeHUS
MeTaisioB. ONMUCKHIBATh CIIOCOOBI
3alIUTHl METAJUIOB OT KOPPO3HUHU.
CrnepnoBath mpaBuiiaM
6e3omacHoil paboTHI B
naboparopuu mpu
WCIIOJIb30BaHUH XUMUYECKOU
MOCY/IbI U 00OPY/I0BAHMS.
[Tpon3BOANTH BEIYUCIICHHS TIO
YpaBHEHUSM XUMHUYECKUX
peakinii, €CIu OJIUH U3
pEareHToB COACPKUT MPUMECH.
Y4acTBOBaTh B COBMECTHOM
paboTe B mape Wiy rpymre.
Hcnons30Bath Mpu BHITIOJHEHUN
y4eOHBIX 3aaHUIN TEKCThI
y4eOHHKA, CTIPAaBOYHBIE
matepuaisl ([lepuonuueckyro
CUCTEMY XUMHUYECKUX
aneMeHToB [. 1. MeHneneena,
Ta0JIHIy PaCTBOPUMOCTHU
KHCJIOT, OCHOBAaHUM U COJIcH B
BOJIE, DIIEKTPOXUMUYECKUIN PSJT
HaIpsHKEHUH METaJJIOB)

3.2

Bakneiinie MeTayuibl U UX

16

bubauoreka

OO0BACHATH 00LLIHNE

DopMUpPOBaHUE OCO3HAHHOTO




COEIUHEHHUS

HOK
https://m.edso0.ru

[7t41a636

3aKOHOMEPHOCTH B U3MEHEHUU
CBOICTB 2JIEMEHTOB-METAILJIOB U
UX COCIMHEHUN B IPYIIIAX C
y4E€TOM CTPOCHUS UX aTOMOB.
XapakTepu3oBaTh (GU3NIECKHUE U
XMMHUYECKHE CBOICTBA MPOCTHIX
BEIIIECTB METAJNIOB U UX
COCTMHEHMH (OKCHJIOB,
TUIPOKCHJIOB, COJEH), CHOCOObI
UX TOJIYYCHUS, TPUMEHECHUE U
3HAYEHUE B MPUPOJIE U KUZHU
YeJI0BEKa. Y CTaHaBIUBATH
NPUYUHHO- CJIEJICTBEHHYIO
CBSI3b: CTPOCHHUE BElIeCTBa —
CBOICTBAa — MPUMEHEHHUE —Ha
npUMepax U3y4aeMbIX BEIECTB.
Pacrnio3naBath ¢ mOMOIIIBIO
KauyeCTBEHHBIX PEaKIUi HOHBI
METaJUIOB: MAarHUsl, KaJbIIHs,
AIIOMHUHMS, LUHKA, xene3a (1) u
xenesa (I11), meau (I1).
JloxaspiBaTh aM(pOTEpHBII
XapakTep OKCHJIOB U
TUIPOKCHUIOB ATIOMUHUS U
nuHKa. [Inanuposate u
OCYILECTBIISATh HAa IPAKTUKE
XUMHUYECKHE YKCIIEPUMEHTHI,
MIPOBOJIMTH HAOIIOICHUS, Ie1aTh
BBIBOJIbI 110 pe3yJbTaTaM
IKCIIEPUMEHTA TIPH MTPOBEICHUHT

YBaXHUTEILHOTO U
JT0OPOKENATETHHOTO
OTHOILIEHUS K IPYroMy
YeJI0BEKY, €r0 MHCHHIO,
MHUPOBO33PCHUIO



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

71a00paTOPHBIX OMBITOB U
NPaKTUYECKUX padoT.
CrnenoBath npaBuiiaM
Oe3o0macHoll paboThI B
naboparopuu pu
UCIIOJIb30BAaHUM XMMHYECKON
HOCy/Ibl U 000PYAOBaHMUSL.
[Tpon3BOINTH BEIYUCIIEHUS 110
XUMHUYECKUM YPaBHEHUSM.
Y4acTBOBaTh B COBMECTHOU
paboTe B mape Wiu rpymie.
BricTpauBarts pa3BEpHyThIE
IMCbMEHHBIE M YCTHBIE OTBETHIC
OTopoit Ha HH(POPMAIIHIO U3
y4eOHHKA M CTIPaBOYHBIX
MaTepUaioB, TPaMOTHO
UCIIOJIb30BaTh U3y4YEHHBIN
MOHATUMHBIN anmnapar Kypca
XUMHU

Uroro no pazpeny

20

Pasnen 4. XuMus u oxkpy:xamomias cpeaa

4.1

BemectBa u MaTcpHraJibl B
KU3HHU YCIIOBCKA

buoOmmoreka
LHOK
https://m.edsoo.ru

[7f41a636

XapakTepru3oBaTh POJIb XUMUU B
pasnuuHbIX cepax
NEeSTeILHOCTH JIOCH,
OCHOBHBIE BEIIIECTBA U
MaTepuaibl, IPUMEHSIEMbIC B
YKU3HH COBPEMEHHOT'0 YeJIOBEKa.
OOBSCHATH YCIOBHS
0€301MacHOT0 UCIOIb30BaHUS

DopMUPOBaHUE LICHHOCTH
3I0POBOTO M 0€3011aCHOTO
o0pasa KHU3HH, YCBOCHUE
MpaBUJ UHAUBUIYAJIBHOTO U
KOJIJIEKTUBHOT'O 0€30I1aCHOTO
TOBEJICHUS B UPE3BbIYAITHBIX
CUTYalHsIX, YTPOKAIOIIUX
JKA3HU U 3I0POBBIO JIIOJICH



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

BELIECTB U XMMHUECKHUX
peakuuii B OBITY.
AHaNMM3UPOBATh U KPUTUUYECKU
OLICHUBATh MH(OPMALIHIO O
BIIUSTHUH ITPOMBIIIICHHOCTH,
CEILCKOT'0 XO035ICTBA,
TPAHCIIOPTA U JIp. HA COCTOSTHUE
OKpY>Karoleu cpeabl. Y METh
OKa3bIBaTh MEPBYIO IOMOIIIb MTPH
XUMHYECKHUX 0XKOTaxX W
oTpaBieHusx. [[puHumaTh
ydacTue B 00CYXKJICHUH
po0JIeM XUMHUIECKON 1
3KOJIOTUYECKOMN
HaNpPaBJIEHHOCTH, BBICKA3bIBATh
COOCTBEHHYIO MO3UIIUIO 110
npobiieMe U mpeziaraTh
BO3MOYKHBIE MYTH €€ PEIICHUS

. Utoro 1o pasneny 3
bubaunoreka
PesepBHOE BpeMs 3 HOK
https://m.edsoo.ru
[7f412636
OBIIEE KOJIMYECTBO HACOB 68

[10 [TIPOTPAMME



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




IHHOYPOYHOE INTAHUPOBAHHUE

8 KIIACC
KoJsmnuecTBo yacos DJIEeKTPOHHBIE
Ne undgposbie
Tema ypoxka Kontpoabubsie IIpakTnuyeckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoThI padoThbI
pecypchbl
IIpenmer xumun. Posib XMUMHMH B KU3HU 1 bubmumorexa [IOK
yenoBeka. Tena u BemecTra https://m.edsoo.ru/ff0d210c
[TonsTre o MeToAax NO3HAHUS B XUMUU 1 bubmorexa LIOK
A https://m.edsoo.ru/ff0d227e
[Tpaktuyeckas padora Ne 1 «IIpaBuna
paboThl B 1a00paToOpUn U MPUEMBI 1 bubmmoreka [JOK
oOparieHus ¢ J1abopaTopHbIM https://m.edsoo.ru/ff0d23dc
00opyI0BaHUEM»
Uuctsie BemectBa u cMec. CriocoOsl
azneneHus: cmeceid. CraproBas 1 bubmmorexa LIOK
pasa ' P https://m.edsoo.ru/ff0d26ca
AUATHOCTHKA
[Tpaktuyeckas padora Ne 2 «Pa3nenenue
cMmeceil (Ha mpuMepe OYUCTKH MOBAapPEHHOMN 1 bubmmorexa LIOK
PHUMEp P https://m.edsoo.ru/ff0d28c8
COJIN)»
ATOMBI 1 MOJICKYJIBI 1 bubmmorexa LIOK
Y https://m.edsoo.ru/ff0d2a6c
XHUMHUYECKUE DIEMEHTBI. 3HaKU (CUMBOJIBI) 1 bubmuoreka [JOK
XAMUYECKHX DIIEMEHTOB https://m.edsoo.ru/ff0d2be8
[IpocTble U ClOXKHBIE BEIIECTBA 1 bubmmoreka OK
P B https://m.edsoo.ru/ff0d2a6c
ATOMHO-MOJIEKYJISIPHOE YUEHUE 1 bubnuorexa [IOK



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c

3aKOH ITOCTOSTHCTBA COCTaBa BCIICCTB.

https://m.edsoo.ru/ff0d2d50

bu6mmoreka [JOK

10 X .B
umirieckas (popuysa. BanenTrocts https://m.edsoo.ru/ff0d2eae
aTOMOB XMMHUYECKHUX 3JIEMEHTOB
11 OTHOCHUTENbHAs aTOMHAs Macca. bubnuorexa [JOK
OtHocuTeNnbHasE MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBasi 10711 XUMHAYECKOTr0 3JIeMEHTa B bu6mmoreka [IOK
COETUHEHUN https://m.edsoo.ru/ff0d350c
13 KonunuectBo BemectBa. Mosnb. MosnsipHas bubnnorexa [JOK
Macca https://m.edso0.ru/ff0d5230
14 duznyeckre 1 XUMUYECKHE SIBICHHUS. bubnuorexa [JOK
Xumuyeckasi peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky U ycroBus NPOTEKAHUS bubnnorexa [IOK
XUMHUYECKUX PEaKIui https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHUs1 MacChl BEUIECTB. bubnnorexa [JOK
XUMHYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Boruncnenus KonuyecTa, Macchl
17 BELIECTBA 10 YPaBHEHUSIM XUMUYECKUX bubmmorexa [OK
Hl N P https://m.edsoo.ru/ff0d5708
peaxiuit
Knaccudukanus XuMuueckux peakiui
18 (coemuHeHus, pa3I0KCHHS, 3aMEIICHUS bubmorexa HOK
A P ’ - ’ https://m.edsoo.ru/ff0d3f34
oOMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHIMKIoneaAucT. O600IIeHNE 1 bubmmorexa LHOK
H AHCT Hf https://m.edsoo.ru/ff0d40c4
CUCTEMaTH3aIMs 3HAHUH
20 Konrtponsnas padora Nel mo reme bubmumorexa [IOK
«BelecTBa 1 XUMHYECKUE PEAKIIAMD) https://m.edsoo.ru/ff0d4290
21 Bo3nyx — cmechk ra3zoB. CoctaB Bo3ayxa. bu6mmoreka [JOK


https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290

Kucnoposr — 3J1IeMEHT | IpocToe
Bemiectso. O30H

dusnueckre U XUMHUYECKHE CBOUCTBA

https://m.edsoo.ru/ff0d448e

22 KHCJIOpoJia (peaKIuu OKUCICHUS bubmmorexa HOK
poia (peaKtl ’ https://m.edsoo.ru/ff0d4614
ropenue). [lonsatue o0 okcumax
CnocoObl TOTy4eHHs KHCIIOpOaa B
23 sabopaTopuu fn OMBIIHHerH(;ICTI/I bubmorexa LIOK
patop p ' https://m.edsoo.ru/ff0d497a
[Ipumenenue kucmopoia
TemmoBoit 3 PEeKT XUMHISCKON PEaKIIUH,
24 ITOHSATHE O T(i)(bMOXI/IMI/I‘IeCKOM paBH:HI/II/I bubmotera [JOK
p yP ’ https://m.edsoo.ru/ff0d4790
9K30- ¥ SHJOTEPMHUUCCKHUX PEaAKIIHIX
TomnuBo (HedTh, yroiab U METaH).
25 3ar }I3HGI£I/IC(1];03 yxa CITIOCOOBI ()31“0 bubmorexa HOK
P Ayxa, https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPAIIICHUS
ITpakTuyeckas padora Ne 3 o Teme
26 «ITonyuenne u coOupaHue KUCIOPOaa bubmotera [JOK
yi . p poaa, https://m.edsoo.ru/ff0d4ae2
W3YYECHUE €r0 CBOMCTBY»
97 Bomopon — aneMeHT 1 mpocToe BEmecTBO. Bbu6nmorexa [JOK
Haxoxnenue B npupone https://m.edsoo.ru/ff0d4dd0
98 dOu3nueckue U XUMUYCCKHE CBOMCTBA Bbu6muorexa [JOK
Bostopoaa. [Ilpumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 [loHsATHE O KHCIOTaX U COJIAX bubmorera [JOK
https://m.edsoo.ru/ff0d50d2
30 Crioco0bI TOJTydeHUsT BOAOPOIa B bubnnorexa [JOK
nabopaTtopuun https://m.edsoo.ru/ff0d4dd0
[TpakTrueckas padota Ne 4 o Teme
bu6mmoreka [JOK
31 «[Tomyuenue u cobupanue Boopo/a,

HU3YUCHHUC CTO CBOMCTB»

https://m.edsoo.ru/ff0d4f42



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
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42

32

33

34

35

36

37

38

39

40

41

42

ModsipHblii 006EM Ta30B. 3aKOH ABOTAIPO

Brrunciienust 00bEMa, KOJIMYeCTBa
BEILIECTBA ra3a Mo €ro U3BECTHOMY
KOJIMYECTBY BEILIECTBA WK 00BEMY

Brrauciesns 006EMOB ra3oB 110
YPaBHEHUIO PEAaKLIMHU HA OCHOBE 3aKOHA
00BEMHBIX OTHOILIEHUI ra30B

dusnyeckre U XUMHUYECKUE CBOUCTBA
BOJIBI

CocraB ocHoBanwuii. [loustre 00
HHIUKATOpax

Bona xak pactBoputens. Haceimiennsie n
HEHaCBILIEHHbIE pacTBOPbI. MaccoBas 1014
BEILIECTBA B pacTBOPE

[TpakTrueckas padota Ne 5 o Teme
«IIpuroTtoBiieHre pacTBOPOB C
onpeaesIEHHON MacCOBOM 10Jei
PacTBOPEHHOIO BEILIECTBAY»
Kontponbnas padota No2 o teme
«Kucnopoa. Bonopoa. Bona»
OKcunpl: cocTaB, KIacCUPHUKAIH,
HOMEHKJIaTypa

[TonydyeHue u XuMH4YECKHE CBOMCTBA
KHCIIOTHBIX, OCHOBHBIX ¥ aM(OTEPHBIX
OKCHJIOB

OcHoBaHHUA: COCTaB, KJIacCUPUKALINSA,
HOMEHKJIaTypa

bu6mmorekxa [JOK
https://m.edsoo.ru/ff0d542e

bubmuoreka [{OK
https://m.edsoo.ru/ff0d55a0

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d5708

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d587a

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d59e2

bubmuoreka [{OK
https://m.edsoo.ru/ff0d5b40

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d5eba

bubnnoreka [IOK
https://m.edsoo.ru/ff0d6342

Bbu6nmorexa [JOK
https://m.edsoo.ru/ff0d664e

Bbu6mmorexa [JOK
https://m.edsoo.ru/ff0d664e

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d67ca



https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca

43 [TonydyeHue n XuMHU4YECKHE CBOMCTBA bubnnorexa [JOK
OCHOBAaHMI https://m.edsoo.ru/ff0d67ca
44 Kucnortsr: cocras, kiaccudukanms, bu6mmoreka [{OK
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
45 [Tonyyenue u XMUMHYECKUE CBOMCTBA bub6nuoreka [IOK
KHUCJIOT https://m.edsoo.ru/ffOdfee2
46 Conu (cpenHue): HOMEHKIATYpa, CIIOCOObI bubnnorexa [JOK
[IOJIy4EHUS, XMMUYECKUE CBOMCTBA https://m.eds00.ru/00ad9474
[TpakTrueckas padota Ne 6. Permenue
JKCIEPUMEHTAIBHBIX 3a7a4 I10 TEME bubnuorexa [JOK
47
«OCHOBHBIE KJIACCHl HEOPTaHUYECKHUX https://m.edso0.ru/00ad9b7c
COEIUHEHUIN
48 I'enernueckas cBsI3b MEKy KilacCamu bu6mmoreka [IOK
HEOPraHWYECKUX COCAMHEHUM https://m.edsoo.ru/00ad9a50
bu6mmoreka [IOK
49 O0001IeHre U cCHCTeMaTU3alus 3HAaHU N
t . https://m.edso00.ru/00ad9ch2
KonTponbnas padota Ne3 no teme
50 "OCHOBHBIC KJIaCChl HEOPTAHUICCKUX bubmmorexa [JOK
o P https://m.edsoo.ru/00ad9ela
COCTMHECHHI
[TepBbie MOMBITKY KIacCHPUKAITTT
51 XUMHUYECKHUX A1eMeHTOB. [loHsTHE O bubmmorexa [JOK
) https://m.edsoo.ru/00ad9ffa
TPYIIAax CXOAHBIX HIEMEHTOB
[Tepuonnueckuii 3akoH u [lepuonnueckas
52 cucTeMa XMMUYECKUX 35ieMeHToB 1. 1 bubmmorexa [JOK
T https://m.edsoo.ru/00ada52c
MenneneeBa
53 [lepuoasl, rpynmsl, 1o, TITTBI bubmmorexa [JOK
PHOEL TPYTHISL NOMPY https://m.edsoo.ru/00ada52c
54 Crtpoenue atoMoB. CoCTaB aTOMHBIX SJIEP. bubnnorexa [JOK



https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c

M3oTonsl

CrtpoeHnue >1eKTPOHHBIX 000JI0YeK aTOMOB

https://m.edsoo.ru/00ada342

bu6mmoreka [JOK

55 sieMeHToB [lepuoanueckoii cucre ..
AIeMeHTOB [1eproiieckol cueremel /1 https://m.edsoo.ru/00ada6bc
Menpeneena
XapakTepuCcTHKa XUMHUIECKOTO DJIEMEHTA
. bubmuoreka [JOK
56 1o ero noyioxkeHuto B [lepuoauaeckoit
https://m.edsoo.ru/00ada824
cucreme /I. 1. Menneneera
3nauenue [leproanyeckoro 3akoHa Jist
57 pa3BUTHA HayKu U npaktuku. /. 1. bubnuoreka [IOK
MenneneeB — y4€HBIN, MIEArOT U https://m.edsoo.ru/00ada96e
IpaxJTaHuH
PesepBusblil ypok. O000MIEHHE 1
58 CHCTzMaTmZp 1554 3HaHI/II;IH / Becepoccuiickast bubnnorexa [IOK
8 p https://m.edsoo.ru/00adb33c
npoBepouHas paboTa
KonrponsHas padora Ne4 o reme
59 «Ctpoenne atomMa. XuMuyeckas CBA3bY / Bubmorexa ITOK
p . ’ https://m.edso00.ru/00adb486
Bcepoccuiickas mpoBepouHas paboTa
60 DIEeKTpOOTPULIATEIBHOCTh ATOMOB bubmmorexa [JOK
XUMHUYECKUX DJIEMEHTOB https://m.edsoo.ru/00adaab8
Bbu6nmorexa [JOK
61 Honna eCKasl CBsI3
HHad XUMUACCRAT CBASH https://m.edsoo.ru/00adac34
62 KoBaneHTHAA mIOJIIpHAS XUMUYECKAS CBI3b bubmmorexa LOK
p https://m.edsoo.ru/00adaab8
63 KoBasieHTHas HenoaspHas XUMUYECKas bubnnorexa [JOK
CBSI3b https://m.edsoo.ru/00adaab8
bubnnoreka [IOK
64 CreneHs OKUCIIE
TCHEHE OKICICHIA https://m.edsoo.ru/00adae28
65 OKHCIUTETEHO-BOCCTAHOBUTEIIHHBIC bubnuorexa [JOK


https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adae28

peakiuu
66 OKHUCIUTEIN ¥ BOCCTAHOBUTEIHN

PeseprubIil ypok. O6001IeHNE T
67 cUcTeEMaTH3alMs 3HAHUI IO TEME
«CTpoeHue aroMa. XUMHUYECKas CBA3b)

68 PesepBubIil ypok. O60011eHNE

cUcTEMAaTH3allus 3HaHUH

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

68

https://m.edso0.ru/00adb076

bu6mmorexa [JOK
https://m.edsoo.ru/00adb076

bu6mmoreka [IOK
https://m.edsoo.ru/00ad9ch2

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d61c6



https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6

9 KUIIACC

Ne
n/n

Tema ypoka

Ilepuonnueckuit 3akoH. Ilepuonnueckas
CHUCTEMa XMMUYECKUX 1eMeHToB /], U.
Menpeneesa

3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB
XUMUYECKUX 3JIEMEHTOB MEPBBIX TPEX
MIEepPHOJIOB

Knaccudukanus u HOMeHKIaTypa
HEOPTraHUYECKUX BEILECTB

By XuMH4YeCKOU CBSI3U U TUIIEI
KPUCTAJUTMYECKUX peméTok. Bxoanas
JAUATHOCTHKA

Kontponbnas padota Nel o teme
«IToBTOpeHue u yriay0aeHne 3HAaHUIA
OCHOBHBIX pa3/ieNioB Kypca 8 kiiacca»

Krnaccudukanus XuMHUECKUX peaKIni
10 Pa3JIMYHbIM MPU3HAKAM

[ToHsITHE O CKOPOCTH XMMUYECKOI
peakuu. [IoHATHE O TOMOT€HHBIX U
TeTePOreHHBIX PEAKITUAX

ITonsTHE O XUMHYECKOM PaBHOBECHU.

CDaKTOpBI, BJIMAIOINIHUEC HA CKOPOCTDH
XUMHUYECKOH PCaKuu U MOJIO0KCHUC

KoaudecTBO 9acoB

Bcero

KonTpoabhbie
padoThbI

IIpakTnyeckune
padoThI

DJIEeKTPOHHBIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchl

bu6nmoreka [JOK
https://m.edsoo.ru/00adb59e

bu6mmoreka [JOK
https://m.edsoo.ru/00adb6hb6

bu6mmorexa [JOK
https://m.edsoo.ru/00adb7e2

bu6mmoreka [JOK
https://m.edsoo.ru/00adbac6

bu6muorexa [JOK
https://m.edsoo.ru/00adbcb0

bu6mmoreka [JOK
https://m.edsoo.ru/00adbe9a

bubnnoreka [HOK
https://m.edsoo.ru/00adc28c



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c

XUMHUYCCKOT'O paBHOBCCHA

OKHUCINTEIIFHO-BOCCTAHOBUTEIIBHEIC

bu6munorexa [JOK

9
peakuuu https://m.edsoo.ru/00adcade
Teopus 2IEKTPOIIUTUIECKON
10 nccormanuu. CHiIbHbBIE U ci1a0ble bubnnorexa [IOK
a THATHH. https://m.edsoo.ru/00adcd68
AIEKTPOIUTHI
11 MoHHbIe YypaBHEHUS PEAKIIUN Bubmorexa TOK
yp peakit https://m.edsoo.ru/00add448
XUMHYECKHE CBOMCTBA KUCIOT U
12 OCHOBAHUI1 B CBETE MPEACTABICHUI 00 bubnmorexa [JOK
o pea https://m.edsoo.ru/00add5d8
AIEKTPOTUTUUECKON JUCCOIMAIIIHI
XUMHWYECKHE CBOMCTBA COJIEU B CBETE
13 PEICTABICHUNA 00 DIIEKTPOIIMTHUECKON bubmorexa LIOK
pea P https://m.edsoo.ru/00add8b2
UCCOLIHAIINU
14 ITonsiTHE O TUOPOIU3E COJIEH bubmmorexa [TOK
AP https://m.edsoo.ru/00add9d4
bu6nmorexa [JOK
15 00600 5
ODIICHHUE 1 CHCTCMATHIAMHA SHAIH https://m.edsoo.ru/00addd12
16 [Tpaktuueckas padora Ne 1. «Pemienue bubnmoreka [IOK
JKCIIEPUMEHTAJIBHBIX 3a1aW) https://m.edsoo.ru/00addbfa
Kontponbnas pabota No2 o teme
17 «INEKTPOIUTHYECKAS TUCCOLUALIUA bubmorexa LOK
p A ML https://m.edsoo.ru/00addecO
XHUMHYECKUE PEAKIIUN B PACTBOPAX)»
OO0masg xapakTepucTUKa FaJIOT€HOB.
18 XI/IMI/I‘ICCKI;IG CBszCTBa Ha IpUMepe buGnnorexa [IOK
P p https://m.edsoo.ru/00addfe2
XJIopa
19 Xnoposogopoa. CossHas KMCIIOTa, bub6mumorexa [IOK

XMMHYECKHE CBOMCTBA, MOJIyYEHHUE,

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



https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104

IMPUMCHCHUC

[TpakTrueckas pabora Ne 2 o teme

bu6mmoreka [JOK

20 «ITonyueHue COITHON KUCTOTHI,
7 N . https://m.edsoo.ru/00ade348
U3y4eHue e€ CBOUCTB»
Berancnenus mo ypaBHEHUSM
21 XUMHYECKUX PEaKIUi, €CIIA OJIUH U3 bubmmorexa [JOK
p ’ https://m.edso0.ru/00ade488
pEeareHToB JlaH B U30BITKE
99 OO01mas xapakTepuCcTHKa SJIEMEHTOB bubnnorexa HOK
VIA-rpymribt https://m.edsoo.ru/00ade64a
AnnoTtponHbie MOIU(UKALIUY CEPBHI.
23 Haxox(I;[eHHe cepsl I/I(beé COCI[I/IHCII){I/Iﬁ B bubmmorexa LHOK
p N https://m.edsoo.ru/00ade64a
npupojie. XMMHYECKHE CBOMCTBA CEPBI
24 CepoBonopo, cTpoeHue, Pu3nyeckue u bubnuorexa [JOK
XUMUYECKHUE CBOKCTBA https://m.edso0.ru/00ade802
Oxcuppl cepsl. CepHast KUCIIOTa,
25 ¢du3nueckre 1 XMMUYECKHE CBOMCTBA bubmmorexa LIOK
’ https://m.edsoo.ru/00adea28
IPUMCHCHHE
XHUMHUYECKUE PEAKLIUH, JIEKALLUE B
OCHOBE IIPOMBIIIIIEHHOTO CrIoco0a
26 MOJTyYEHUS] CEPHOM KUCIIOTHI bubmorexa HOK
v p ' . https://m.edsoo.ru/00adec8a
XHUMHYECKOE 3arps3HEHUE OKPYIKAIOIIEH
CpeIlbl COeTMHEHUSIMU CEPhI
97 Brruncienne MmaccoBoit 101 BhIX0Aa bubmuoreka [JOK
MpOAYKTa peaKiuu https://m.edso0.ru/00adec8a
OO0mmas xapakTepucThKa 31eMeHTOB V A-
28 rpynmnbl. A30T, paCIPOCTPAHEHUE B bubnnorexa [IOK

npupojie, PU3NIECKUE U XUMUIECKHE
CBOWCTBA

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



https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6

29

30

31

32

33

34

35

36

37
38

AMMHak, ero puznyecKue u
XUMUYECKHE CBOMCTBA, MOJIYyYECHUE U
MpUMEHEHNE

[TpaxTuueckas padota Ne 3 o Teme
«I[TonyyeHne aMMuaka, U3y4eHue ero
CBOMCTB»

A3oTHas KuCI0Ta, €€ pusnueckue u
XUMUYECKHUE CBOKCTBA

Hcnonp30BaHne HUTPATOB U COJIEH
aMMOHHUS B KQU€CTBE MUHEPATBbHBIX
yno0peHuit. XuMu4ecKkoe 3arpsi3HeHHe
OKPY’KaroIleH cpeibl COEAUHEHUSIMHA
aszora

doctop. Oxeun pochopa (V) u
dbocdopnas kuciora, puznyeckue u
XMMHYECKHE CBOMCTBA, MOJyYEHUE

Hcnonb3oBanue pocdaToB B KauecTBe
MUHEPAIBHBIX YIOOpEHUN. 3arpsi3HEHUE
IpUpoAHOii cpenbl hocharamu
Yrnepon, pacnpocTpaHeHHE B IPUPOJE,
¢du3nueckre 1 XMMUYECKHE CBOMCTBA
Oxkcupsl yraepoaa, ux pusudeckue u
XUMUYECKHE CBOMCTBA. DKOJIOTHYECKUE
po0JIeMbl, CBSI3aHHBIE C OKCUIOM
yriepoaa (1V)

VronbpHas KHCI0Ta B €€ COJIH

[TpakTrueckast padota Ne 4 o teme

bu6mmorekxa [JOK
https://m.edsoo.ru/00adf004

bu6mmoreka [JOK
https://m.edso0.ru/00adf180

bubmnoreka [IOK
https://m.edsoo.ru/00adf306

bu6nmnorexa [JOK
https://m.edsoo.ru/00adf518

Bbu6muorexa [JOK
https://m.edsoo.ru/00adf68a

bubmuoreka [JOK
https://m.edsoo.ru/00adfc20

bu6mmorexa [JOK
https://m.edsoo.ru/00adfd9c

bu6mmorexa [JOK
https://m.edsoo.ru/00adfebe

bubnnoreka [IOK
https://m.edsoo.ru/00ae006¢

bu6mmorexa [{OK



https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c

"I[TonydeHue yriieKucioro rasa.
KauecTBeHHast peakuus Ha KapOOHAT-

HOH

[TepBoHayanbHbIe TOHATHS 00

https://m.edsoo.ru/00ae027e

39 OpraHNYEeCKUX BEIIeCTBaX KaK O bubmmorexa [TOK
p https://m.edsoo.ru/00ae054¢
COCTMHECHUSX YIIIepoaa
40 Kpemuuii 1 ero coennHeHUs bubmorexa LOK
P https://m.edsoo.ru/00ae080a
[TpakTrueckas padorta Ne 5. Pemenue

41 AKCIEPUMEHTAIBHBIX 3a7a4 MO TEME bubnnorexa [JOK
«BakHeMIme HeMeTaJlIbl U UX https://m.edsoo.ru/00ae0bf2
COEIUHEHUSY
Kontponbnas padota Ne3 o teme

42 «Baxkueiine HeMeTaJIbL U UX bubmmorera [TOK

https://m.edsoo.ru/00ae0e18
COEIUHEHUSY
OO0m1as XxapakTeprucTUKa XUMHUECKUX
3JIEMEHTOB — METAJIJIOB.
bu6mmoreka [JOK
43 MeTtamnyeckas CBSI3b U METaINUECKast
B https://m.edso00.ru/00ae103e
KpUcTayumueckas pemérka. dusndeckue
CBOICTBAa METAILIOB
XHUMHYECKHE CBOMCTBA METAJIOB.
44 DIIEKTPOXUMHUUECKUI PSIT HAIPSKEHUI bubnnorexa [JOK
p p p https://m.edso0.ru/00ael1156
METAILIOB
OO0mmre cnocoOb! MOTYYEHUST METAJLIOB.

45 CmuiaBbl. Beruucienus o ypaBHEHUM bubmmoreka [JOK
XMMHYECKHUX PEAKIU, €CITU OAUH U3 https://m.edsoo.ru/00ael1156
PEareHTOB COJAEPIKUT NMPUMECH

Bubnuoreka IIOK

46 [TonsiTve 0 KOPPO3UM METAIIIOB 1

https://m.edsoo.ru/00ael278



https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278

bu6mmorekxa [JOK

47 [enormbte MeTatet https://m.edso00.ru/00ae14b2
48 OKCcHUIbl U THAPOKCUIBI HATPUS U KAJTUS bubnnorexa [JOK
https://m.edso0.ru/00ae14b2
49 [IlenouHo3emMenbHbIC METAILIBI — bubmuoreka [JOK
KaJIbIIMHA ¥ Maruui https://m.edsoo.ru/00ael15e8
50 BaxxHelimnune coequHeHns KaabIlU bubnnorexa [JOK
https://m.eds00.ru/00ae15e8
51 O0o001IeHNEe U CHCTEMAaTH3aLKs 3HAHUI
59 JKécTkocThb BOMIBI U CHOCOOEI €€ Bu6mmorexa [JOK
YCTpaHECHUS https://m.edso00.ru/00ae1886
[TpakTudeckas padora Ne 6 mo Teme
53 "YKEcTKOCTh BOIBI U METOEI €€ buGnnorexa [IOK
" https://m.edsoo.ru/00aelae8
yCTpaHEHUS
. bu6muorexka [JOK
>4 Amomuinit https://m.edso:)_.[ ru/00aelc64
55 AmMpoTepHbIe CBOIICTBA OKCHJIA U bubnmorexa [IOK
TUAPOKCH]IA https://m.edsoo.ru/00aelc64
bu6mmorekxa [JOK
%6 HKeneso https://m.edsogru/Oanldss
57 OKcuibl, THIPOKCUIBI U COJIH JKeJe3a bubnnorexa [JOK
(1) u xene3a (1) https://m.edsoo.ru/00ae35e6
58 O000111eHrEe U cCUCTEMATU3ALNS 3HAHUI
[TpakTuueckas padorta Ne 7. Pemenue
59 AKCIIEPUMEHTAJIbHBIX 3a/1a4 110 TEME bubmmorexa [JOK
«Baxuneimne MeTaIbl M UX https://m.eds00.ru/00ae3de8
COCTMHEHUS
60 Brruncnenus no ypaBHEHUAM bubnuorexa [IOK


https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8

XUMHYECKHUX PEaKIUi, €CIIU OJUH U3
peareHToB J1aH B U30BITKE UITH COACPKUT
MpUMECH. BbruuciaeHust MaccoBOr JOJIU
BBIXOJa IPOJIYKTa pEaKLIMU

https://m.edso0.ru/00ae1750

61 O06o011eHre U crucTeMaTu3alus 3HaHu | 1
Konrponsnas padora Ne4 o treme
62 «BakHeH1IIe MEeTaITBI B UX 1
COEJIMHEHUS
63 BemecTBa u maTepuansl B 1 bu6nmoreka [JOK
MOBCEIHEBHOM KU3HU YEI0BEKA https://m.edso00.ru/00ae3f50
64 XHUMHUYECKOE 3arpA3HEHUE OKPYIKaOIIEeH 1 bubnuorexa [JOK
cpeabl https://m.edsoo.ru/00ae4270
65 Poibp XMMHM B pelIEHNN SKOJIOTUYECKHUX 1 bubnnorexa [IOK
nmpo0semM https://m.edsoo.ru/00ae4270
Pezepsuslii ypok. O600mmenue u bubnuoreka [IOK
66 . 1
cUCTEeMaTU3alus 3HAaHUI https://m.edsoo.ru/00ae0dOa
67 PezepsHblil ypok. O6001meHue u 1 bubnuoreka [IOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00adb33c
68 Pezepsuslii ypok. O600mmenue u 1 bubnnorexa [JOK
cucTeMaTn3anus 3HaHUI https://m.edso0.ru/00ad9ch2
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME


https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2




IMPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUA

OCHOBHOM

OBPA3OBATEJBHOMN TPOT'PAMMBI

8 KVIACC

Kon
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMbIe NMpeaAMETHLBIC PE3yJIbTAaThl 0CBOCHUSN OCHOBHOI1
06p330BaTeJ1bHOI7[ nmporpaMmbl OCHOBHOI'O oo1ero 06p330BaHl/lﬂ

1

1.1

1.2

1.3

1.4

1.5

1.6

1.7

IIo Teme: <<H€pBOHa‘~IaJIBHBIC XUMHWYCCKUC ITOHATHUA»

pacKpbelBaTh CMBICA OCHOBHBIX XMMUYECKHX TOHSATHHA: aToM,
MOJIEKYJIa, XHMHYECKHI JJIEMEHT, IPOCTOE BEIIECTBO, CIOXKHOE
BEIIECTBO, CMeCh (OIHOpPOTHAs W HEOIHOPOJHAs), BaJECHTHOCTH,
OTHOCHTENIbHAsE aTOMHAas ¥ MOJISKYJSpHas Macca, KOJIWYEeCTBO
BEIIECTBA, MOJIb, MOJISIpPHAs Macca, MaccoBas JOJS XHMHYECKOTO
AIIEMEHTa B COEAWHEHHH, MOJIIPHBIH OOBEM, XMMHUYECKas PEaKIlHs,
KiJaccu(uKausl — peaknuid:  peakuUuu  COCAMHEHHs,  pPeaKkUuu
pa3NOKEHUs,, PEAKIHW 3aMEIIeHHs, peakuuu OoOMeHa, JK30- H
SHIOTEPMHYECKHE DPEaKLUH, TEeIIoBOH 3((EeKT peakiuu, pacTBOp,
MaccoBasi I0JIs BenlecTBa (POLCHTHAs KOHIIEHTPAIus) B pacTBOpe
WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHYECKHUX TOHATHH H
NPUMEHSTh 3T MOHATHUS MPU ONMUCAHUY BEILECTB U UX MPEBpaLICHUN
UCMOJIb30BaTh XMMUYECKYI0 CHUMBOJHUKY JJsI COCTaBJIeHUS (opMys
BEILECTB M YPAaBHEHUI XMMUYECKUX PEaKIHi

pacKpbIBaTh  CMBICT  3aKOHOB  COXPAaHEHHMS MacChl  BEIIECTB,
MOCTOSIHCTBA COCTaBa, AaTOMHO-MOJIEKYJISIDHOTO —YY€HHs, 3aKOHa
ABoraapo

ONPENENIATh  BAJIEHTHOCTh aTOMOB DJJIEMEHTOB B  OMHApHBIX
COETMHEHMSIX

KJaccu(uIUpoOBaTh XMUMHUYECKHE pEakuuu (10 YUCIy M COCTaBy
YYaCTBYIOIIMX B PEAKIIUH BEUIECTB, TI0 TEIIIOBOMY dPQEKTY)
BBIUUCIIATh OTHOCUTEIBHYIO MOJEKYISPHYIO W MOJIIPHYIO MAacchl

BEILIECTB




1.8

1.9

1.10

2.1

2.2

2.3

2.4

BBIYHCIISATH MAcCCOBYIO JIONIFO XMMHYECKOTO JJIEMEHTa Mo (opmyiie

COEIMHEHHS,
BBIYUCIISITH MAaCCOBYIO JIOJTIO BEIIIECTBA B pacTBOPE

MPUMEHATh €CTECTBEHHOHAY4YHbIE METOJbl MO3HAaHUs — HaOI0JIeHueE,
U3MEpPEHUE,  MOJEIMPOBAHME,  OKCIEPUMEHT  (pealbHbIi U
MBICJICHHBIN )

ITo Teme: «BaxkHeimme npeACcTaBUTENN HEOPTaHUYECKUX BEIIECTBY
pacKpbIBaTh CMBICJII OCHOBHBIX XMMHYECKUX TIOHATUH: OKCHUI,
KHCJIOTa, OCHOBaHHUE, COJIb

OINpEAEIATh INPHUHAJIEKHOCTh BEIIECTB K ONPEACIEHHOMY KIIACCy
COEMHEHMH 10 popMysiaMm

KJIaccu(UIMPOBATh HEOPTAaHMUECKUE BEIIECTBA

XapakTepu3oBaTh (OMUCHIBATh) OOIIME XHWMHYECKHE CBOWCTBA

BCIICCTB pPa3JIMYHBIX KJIACCOB, IOATBEpKAasd OIMCAHHUC IIpHUMEpaMu

MOJIEKYJISIPHBIX YPABHEHHUI COOTBETCTBYIOIINX XUMUYECKUX PEAKIINN

2.5

2.6

2.7

3.1

MMPOrHO3UpPOBATH CBOICTBA BEIIECTB B 3aBUCHUMOCTH OT HX
Ka4€CTBCHHOI'0O COCTaBa, BO3MOXXHOCTHU IMPOTCKAHUA XHUMHUYCCKUX

HpeBpaH_ICHI/Iﬁ B pa3JIMYHbBIX YCIIOBHUAX

CleloBaTh IpaBUJaM IIOJIb30BaHUS XMUMHYECKOM TMOCyAOd U
1abopaTopHbIM O0OpYyAOBaHUEM, a TaKXKe MpaBuiIaM OOpalleHUs C
BEIIECTBAMH B COOTBETCTBUM C HWHCTPYKIUSIMU TIO BBIOJIHEHUIO
71a00PaTOPHBIX XUMHMYECKHUX OIBITOB IO TMOJTYYEHHIO U COOMPAHUIO
ra3000pa3HbIX BEIIECTB (BOIOPOAA U KHCIOPOJA), MPUTOTOBICHUIO
pacTBOpPOB € ONPEACIEHHON MacCOBOM JOJIEM PacTBOPEHHOrO
BEILIECTBA, INIAHUPOBATh U NPOBOAUTH XUMUYECKUE IKCIIEPUMEHTHI 110
pacro3HaBaHUIO pAcTBOPOB IIEJIOYEM M KHUCIOT C IOMOILIBIO
MH/IUKAaTOpPOB (JIAKMYC, (heHOIPTaNCHH, METUIOPAHK U APYTHUE)
MIPOBOJIUTH PACUYETHI 10 YPABHEHUIO XUMHYECKON peaKInu

ITo Teme: «llepmogmueckuin 3akoH u Ilepuommueckas cucrema
xumudeckux oanemeHtoB JI. M. MengeneeBa. CtpoeHue aToMOB.
Xumnueckasi cB3b. OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIE PEAKLIUM»
pPacKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKHUX MOHSITHH: SApO aToma,
AJEKTPOHHBIA CIIOM aToma, aToOMHasi opOuTanb, paguyc aroma,

XUMHUUYCCKasA CBA3b, IMMOJIpHAdA W HCIIOJAPHAsA KOBAJICHTHAs CBA3b,



3.2

3.3

3.4

3JIEKTPOOTPULATEIBHOCTh, HWOHHAs CBA3b, HOH, KAaTHOH, AHUOH,

CTCIICHb OKHCJICHUA
K.]'IaCCI/ICbI/II_[I/IpOBaTI) XHUMHUYCCKUEC JICMCHTHI

OIMCHIBATh M XapaKTepu30BaTh TaObIuMuHyr (Gopmy [lepuoauueckoit
CUCTCMblI XHUMHWYCCKHUX OJJICMCHTOB: pPa3JIM4aTb IIOHATHUA «TJIaBHAsA
noarpynma (Arpymma)» wu «mnobouHas mnoarpymnma (brpymma)y,

«MaJiple» U «OOJIBIIHEY nepruoabl

packpbeiBath cmblcn Ilepuoguyeckoro 3axkona J[.M. Menneneesa:
JIEMOHCTPUPOBATh IOHUMAaHUE IIEPUOANYECKON 3aBUCUMOCTH CBOWCTB
XUMUYECKHX DJIEMEHTOB OT UX I0J0XKeHHus B Ilepuoanueckoi

CUCTEMC

3.5

3.6

3.7

9 KUIIACC

Kon
MPOBEPSIEMOT0
pe3yJabTara

1

1.1

COOTHOCUTh  OOO3HA4Y€HHUs, KOTOpbIE HMEIOTCA B  TabiuIe
«Ilepuomuueckass  cuctemMa  XUMHYeCKUx  anemeHtoB .U
MenpeneeBa» ¢ YHCIOBBIMH XapaKTEPUCTUKAMHU CTPOCHUS aTOMOB
XUMHYECKUX DJJIEMEHTOB (COCTaB M 3apsii sapa, oOIee YHCIIo

AJIEKTPOHOB U PACIIPEIEICHUE UX M0 JIEKTPOHHBIM CIIOSIM)

OIpeaciiATh CTCIICHb OKHCJICHUA 9JICMCHTOB B 6I/IHapHI>IX

COCANHCHUAX

OTIpeeNsATh BHUJ XMMHYECKON CBS3U (KOBaJEHTHAass W HOHHAs) B

HCOPTaHNUYCCKUX COCIUHCHUAX

IIpoBepsiemble npeaMeTHbIE Pe3yJabTATHI OCBOCHHS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMbI OCHOBHOTI'0 00111er0 00pa3oBaHus

IIo Teme: «BemiecTBo 1 XUMHUYECKast peaKkuus»

pacKpbhIBaTh CMBICT OCHOBHBIX XHUMHUECKUX TIOHITHH: pacTBOP,
OJICKTPOJIUTBI, HCEIJICKTPOJIMTBI, 3JICKTPOJIMTHYCCKAad AuUCCOoLHaIusd,
peaKkuu MOHHOTO OOMEHa, KaTalnu3aTop, XUMHUYECKOE PABHOBECHE,
oOpaTumbIe u HEOOpaTHUMBbIE peaKiuu,
OKHCJIUTEIIbHOBOCCTAHOBUTEIILHBIC peakiuy, OKHCITUTEIb,
BOCCTAHOBHTEIIb, OKHUCICHHE ¥ BOCCTAHOBJICHHE, aJUIOTPOIIHS,
aMQOTepHOCTh,  XUMHYECKash  CBs3b  (KOBAJICHTHAas, WOHHas,

MeTaJIJII/I‘-IeCKaH), KpUCTaJJIN4CCKasa peméTKa, CIlNIaBbl, CKOPOCTb



1.2

1.3

1.4

1.5

2.1

2.2

2.3

2.4

2.5

XUMHUYECKON peakiuu

HIUTIOCTPUPOBATE B3aMMOCBA3b OCHOBHBIX XHUMHWYCCKUX MMOHATUH H

MMPUMCHSATH OTU MMOHATHS ITPU OMMMCAHUHN BCHICCTB U UX npeBpameHI/Iﬁ

COCTABJISATh YPABHEHUS DSJIEKTPOJUTHUYECKONW JUCCOLMALMM KHCIOT,
LIEJIOYEH M COJIEH, IOJIHBIE M COKpAILEHHBIE YPaBHEHUs DPEaKLUU

HOHHOIr0 0OMeHa

PaCKpBIBATG CYHNIHOCTH OKHCIIMTCIBbHO-BOCCTAHOBUTCIBbHBIX peaKquI

MOCPEACTBOM COCTaBIIEHUS DJIEKTPOHHOTO OajaHca ITUX peakIuit
MPOBOAMTD PACUETHI 10 YPABHEHUIO XUMUYECKOM PeaKuu

Ilo temam: «Hemeramnel U UX coeOuHEHHUS» U «MeTamapl U HX

COCAMHCHMUS)

XapaKTepu30BaTh (OMUCHIBATH) O0IUE U CICIM(PUISCKIE XUMUICCKIE
CBOMCTBA NPOCTBIX U CIIOKHBIX BEIIECTB, MOATBEPXKAas OMHCAHUE
MpUMepamMu MOJIEKYJISIPHBIX Y MOHHBIX YPaBHEHUN COOTBETCTBYIOLIUX

XHUMHUYCCKUX peaKLII/Iﬁ

COCTAaBJISITh YPABHCHUA pCaKHHﬁ, NMOATBCPIKAAOIUX CYHICCTBOBAHUC

TCHETHYSCKOM CBA3U MCXKAY BCUICCTBAMU PA3JIMYHBIX KJIIACCOB

MMPOrHO3UPOBATH CBOIiCTBa BCIHICCTB B 3aBUCUMOCTH OT UX CTPOCHMU,
BO3MOXHOCTH IMPOTCKAHUA XUMHUUYCCKHUX HpeBpaHIGHHfI B Pa3JIMYHBIX

YCIIOBHSIX

cJIeaoBaTh IpaBujiaM II0JIb30BaHUA XHUMHYECKOU HOCYI[OI>'I )41
nabopaTOpHBIM O00OPYJIOBAaHWEM, a TAKXKe IMpaBWIaM OOpaIIeHHs C
BEIIECTBAMH B COOTBETCTBUU C HWHCTPYKIUSMHU IO BBIIOJIHEHUIO
J'Ia60paTOpHI)IX XUMHUYCCKUX OIIBITOB IO IMOJYUYCHHUIO H C06I/IpaHI/IIO

Fa3006pa3HLIX BCIICCTB (aMMI/IaKa H YTJICKUCIIOIO T a3a)

NPOBOJIUTHh PEaKIHH, MNOATBEPKIAIONINE KadeCTBEHHBIH COCTaB
Pa3MMYHBIX BELIECTB: pACIO3HABATH OINBITHBIM MYTEM XJIOPHUJ-,
Opomuza, womua, kapbonar, ¢ocdar, cumukar, cynabdar,
THIPOKCUIMOHBI, KaTHOHBl aMMOHHS, MOHBI HM3YYCHHBIX METaJUIOB,

MNPUCYTCTBYIOIINEC B BOAHBIX pACTBOPAX HCOPIraHNUYCCKUX BCIICCTB

3.1

3.2

ITo Teme: «XuMuUsS U OKpYKaKOILIAsl Cpeay

pPacCKpbIiBaTb  CMBICJI  OCHOBHBIX XHMMHYCCKUX MOHSTHUH: HI[K

BCIICCTBA, KOPPO3UA METAJIIIOB

MNPUMCHATH OCHOBHBIC OICpAllUA MBICITUTEIBHOM JACATCIIbHOCTH —



aHalM3 W CHUHTE3, CpaBHEHHE, OO0O0OIIeHHe, CHCTeMaTU3aIHnIo,
BBISIBIICHHEC TPUYMHHO-CIICACTBEHHBIX CBSI3€H — I HM3YyYEHHUS
CBOf/'ICTB BCIIECCTB U XHUMHUUYCCKUX peaKL{Hﬁ; eCTeCTBeHHOHay‘-IHBIC
METO/bl TO3HAHUS — HAOJIOJACHUE, W3MEPEHHUE, MOJCITUPOBAHNUE,

AKCIIEPUMEHT (peajbHbI U MBICJICHHbIN)



IMPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUA

8 KVIACC

Kon
1

11

1.2

1.3

14

1.5

IIpoBepsieMblii 3J1eMEHT COACPKAHUS

IIepBoHavaIbHBIE XUMUYECKUE TTOHATHS

[Ipeamer xumuu. Ponb XMMUM B JKM3HM Y€lIOBEKa. XHMHS B CHUCTEME HaykK.
Tena u BemiecTBa. PuU3NUECKUE CBOMCTBA BEIIECTB. ATperaTHOE COCTOSHUE

BEILIECTB

Ilousrue o MCTOAaX IMO3HaHUA B XMMHH. Yuctele BEIICCTBA U CMCCH. Crioco0BbI

paszelieHust cMecen

ATOMBI M MOJICKYIJIbI. Xumuueckue d3aeMeHThl. CHMBOJBI  XMMHYECKHX

aneMeHToB. [IpocThie U cioXxHbIe BellecTBa. ATOMHO-MOJIEKYJISIPHOE YUeHUE

Xumuueckass Gopmyina. BaneHTHOCTP aTOMOB XMMHMUYECKHX 3JIEMEHTOB. 3aKOH
IIOCTOSIHCTBA ~ cocTaBa  BemecTB.  OTHOCUTENbHas  aTOMHas  Macca.
OTtHocuTenbHAsE MOJIEKYJIApHAs Macca. MaccoBast O XUMHUYECKOTO 2JIEMEHTA

B COCAVMHECHUU
KonnuectBo BemectBa. Moisib. MonsipHas macca. B3auMocBsI3p KOJIMYECTBa,
Macchl M YHCIAa CTPYKTYPHBIX €IWHHII BemiectBa. Pacuérel mo Qopmynam

XUMHUYCCKHUX COCI[I/IHGHI/Iﬁ

1.6

1.7

Pusnueckre U XMMHUYECKUE SBJICHHUsS. XUMUYECKas peakuus U e€ NPU3HAKU.
3aKOH COXpaHEHUs Macchl BELIECTB. XUMUUeckue ypaBHeHus. Knaccudukanus

XUMHYECKUX PeaKluil (COeIMHEHHUS, PA3I0KEHHSI, 3aMeIlIeHuUs, OOMEeHa)

XUMUYECKUH IKCIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOM MOCY 10, ¢ mpaBUIaMu
pabotel B naboparopun u mnpuéMaMu oOpamieHuss ¢ Ja00pPaTOPHBIM
obopymoBaHWEeM, W3yYE€HHE W OMNUCAaHWE (PU3NYECKHX CBOWCTB 0O0Opa3IoB
HEOpPraHMYECKUX BEHIECTB, HaOmoneHne Qusnyecknx (IUIaBICHUE BOCKA,
TasiHUE JIbJIa, pAaCTUPAHUE caxapa B CTYIKe, KUIMEHUE U KOHACHCALUs BOJbI) U
XUMHYECKHX  (TOpeHHe CBEYM, NpPOKAIMBAHWE  METHOW  MPOBOJIOKH,
B3aMMOJICIICTBHE MeJla C KHUCJIOTOW) SsBJIGHUWH, HAOIIOJEHUE U OMKCAHUE
NPU3HAKOB TMPOTEKAHWsS XUMUYECKUX peaknuid (pa3joxkeHue caxapa,
B3aUMOJICHICTBUE CEpHOW KHUCJIOTHI C XJOpHIOM Oapusi, pa3ioXeHue
runpokcusa Meau(ll) npu HarpeBaHuu, B3aMMOJEMCTBHE K€j€3a C PACTBOPOM

conu menu(ll), n3yuenue crnocob6oB pazaeneHus: cMeceit (C MOMOIIbI0 MarHuTa,



2.1

2.2

¢uibTpOBaHMe, BHIApUBAHHE, TUCTHIUIALMUS, XpoMmartorpadus), NpoBeneHHUE
OUYMCTKU MOBAPEHHOM coM, HAOIOIEHUE U OMTUCAHKE PE3YJIbTATOB MPOBEACHUS
OMbITa, WUIFOCTPUPYIOLIETO 3aKOH COXPAHEHHsS MAacCChl, CO3JaHUE MOJENen

MOJIEKYJI (IIapOCTEPKHEBBIX )
Baxxuelime npeacTaBuTeId HEOPraHNYECKUX BEILIECTB

Bo3nyx — cmech razoB. CocraB Bo3zayxa. Kucimopon — »snemMeHT U mpocroe
BemiecTBo. HaxoxkieHue Kuciopona B MpUpPOAE, (PU3NYECKHE M XUMHYECKUE
cBoiictBa (peakuuu ropenus). Oxcuzabl. [Ipumenenue kuciopona. CriocoOb
NOJY4YeHUs1 KHUCIopoJa B J1IabOpaTOpuM U HPOMBIIUICHHOCTH. Kpyroopor
Kkucaoposa B mpupoje. O30H — auioTponHas MoauduKanus KUCIopoia

TennoBoii 23GHEeKT XUMUIECKON peaKInK, TePMOXUMUYECKUE YPABHEHHS, IK30-

1 SHAOTCPMHUUYCCKUC PCAKIINU. Tonnupo: YroJjib 1 MCTaH. 3anH3HCHI/Ie BO3yXa,

yCWJICHHE MapHUKOBOTO 3¢ (deKTa, pa3pylIeHHe 030HOBOTO CII0s

2.3

2.4

Bomopon — sneMeHT u mpocToe BemiecTBO. Haxoxnenue Bomoposaa B MpPUPOJE,
¢u3uyecKkie M XMMHYECKHE CBOWCTBA, IPUMEHEHHE, CIIOCOOBI IOTY4eHHSI.

Kuciote! 1 com

MounsipHblit 00BEM razoB. Pacuérel 10 XUMHUYECKUM YpaBHEHUSIM

2.5

2.6

2.7

2.8

2.9

dusnyeckre CcBoMcTBa BoAbl. Boma kak pactBopuTenb. PacTBOpBL
HacepimienHble 1 HEHACBIIIEHHBIE PacTBOPHI. PacTBOpUMOCTh BEHIECTB B BOJIE.
MaccoBass 1071 BelIeCTBAa B pacTBOpe. XUMHUYECKHE CBOWCTBA BOJIBI.
OcHoBanus. Ponb pacTBOpoB B MpUpOJe M B KU3HU yenoBeka. Kpyrosopor
BOJBl B TpUpOJAE. 3arps3HeHUE MPUPOIHBIX BoJ. OXpaHa U OYHCTKA
MIPUPOJIHBIX BOJ

Knaccudukanus neopranmueckux coeauHenuid. Oxcunbl. Krnaccudukarus
OKCHJIOB: cojeoOpa3yromue (OCHOBHBIE, KHCIOTHBIE, amMQOTepHbIE) U
HeconeoOpazyromue. Homenknarypa okxcuaoB. Dusnueckue U XUMHYECKHE

CBOMCTBA OKCHIOB. [lonmydyeHnue okcuaoB

OcnoBanus. Knaccudukanuss ocHOBaHMNA: MIETOYM M HEPACTBOPUMBIC
ocHoBaHMs. HoMeHkatypa ocHOBaHWil. DPU3NYECKHE U XMMHUYECKHE CBOMCTBA
ocHoBaHui. [lonyueHne ocHOBaHUM

Kucnotsl. Knaccudpukamust xucnor. Homenknarypa kucinor. Ou3nuUecKkue u
XHMHYECKHE CBOMCTBa KHCIOT. Psanm akruBHoctm MeTtamioB H.H. Bbekerora.

ITony4yenue kuciaor

Comu. Homenknarypa coneil. @usznyeckue M XUMHUUYECKHUE CBOMCTBA COJIEH.

[Tomyuyenue conen



2.10

2.11

3.1

3.2

3.3

I'eneTnyeckas CBSI3b MCKAY KiIaCCaMU HCOPTraHUYCCKUX COCHI/IHCHI/Iﬁ

XUMHYECKUN  HKCIIEPUMEHT: KAYECTBEHHOE OMNpEIEICHUE  COAEpkKaHUs
KHCIIOpPOJia B BO3JyXe, MOJydeHHe, coOupaHue, pacro3HaBaHUE W H3y4deHUE
CBOMCTB KHCJIOpO/a, HAOIIOICHNE B3aMMOJICHCTBHSI BEIIECTB C KUCIOPOJIOM U
YCIIOBUSI BOBHUKHOBEHUS M MpEKpallleHus TopeHus (mokapa), 03HaKOMIJICHUE C
oOpa3liaMu OKCHJIOB M OINHUCAaHWE WX CBOKMCTB, TOJy4YeHHE, cOOHMpaHue,
pacro3HaBaHME W H3Y4Y€HHE CBOMCTB BojaOpoa (FOpeHHe), B3auMOCHCTBHE
Bogopoaa ¢ okcunoMm menu(ll) (Bo3aMOKHO HCIIONB30BaHKUE BUCOMATEPHAIIOB),
HaOMIOZIcHUE O0Opa3IOB BEMIECTB KOJWYECTBOM | MOJIb, HCCIIEIOBAaHUE
OCOOCHHOCTEH pacTBOPEHHUsS BEMIECTB C PA3NIMYHOW PACTBOPUMOCTHIO,
MIPUTOTOBJICHHE PACTBOPOB C OMPENEIEHHON MacCOBOW J0Jeil pacTBOPEHHOTO
BEILIECTBA, B3aMMOJIEUCTBHE BOJbI C MeTaUIaMU (HAaTpUEM U KaJbIUEM)
(BO3MOXKHO HCIOJBb30BAaHUE BUICOMATEPHANIOB), OIpeAeIeHHEe pPAaCTBOPOB
KHCIIOT W MIEJOYEH C TOMOIIBI0 HHIWKATOPOB, HCCIEIOBaHHE OOpa3IoB
HEOPraHUYECKUX BEIIECTB pPAa3MUYHBIX KIACCOB, HAONIOJICHHE W3MEHEHUs
OKpacKd HWHJMKATOPOB B pPAcTBOpaxX KHCIOT M IIEJIOoYeH, HU3y4YeHHUe
B3aumozeiictBus okcuga Menu(ll) ¢ pactBopom cepHON KHCIOTBI, KUCIOT C
METaJUIAMU, PEaKIUN HEUTpaIU3aluH, [10JIy4YEeHUE HEPACTBOPUMBIX OCHOBAHUN,
BBITECHEHHE OJHOr0 MeTajula JpPYyrdM M3 pacTBopa COJIM, pelIeHue
AKCIIEPUMEHTANIbHBIX 3a/1ady Mo TeMe «BaxHeHmme Kiacchl HEOPTraHUYECKUX

COEIUHEHUI

ITepuoanueckuii 3akoH u [leproanueckasi cUCTEMa XUMUYECKHX SJIEMEHTOB
.. MenaeneeBa. CtpoeHue aToMoB. XUMU4ecKas CBsi3b. OKUCIUTENbHO-

BOCCTAHOBUTCIIBHBIC PCAKIINHN

HCpBBIG IIOIIBITKH KJ'IaCCI/I(l)I/IKaHI/II/I XUMHAYECKUX DdiiemMeHToB. IloHsarme o
rpymnmnax CXOAHBIX 3JICMCHTOB (IIICJIO‘-IHI)IC N ICJIOYHO3CMCIIBHBIC MCTAJlIIbI,
rajJjioreHbl, WHEPTHBIC Ta3bl). DJEMEHTHI, KOTOphIe 00pa3yroT ampOTepHBIC

OKCUABI U TUAPOKCHUIBI

ITepuoanueckuii 3akoH. [lepruoanueckas cucteMa XUMUYECKUX 3J1eMeHTOB [[. 1.
Menneneesa. Kopotkonepunoanas " JUIMHHOTIEpHOAHAS bopmbI
Ilepuonnueckoir cucreMbl xumuyeckux dieMmeHroB JI.MI. Menneneesa.
[lepuoapr m rpynnbl. PUMYECKUH CMBICT MOPSAKOBOTO HOMEpa, HOMEPOB

nepruoaa U rpymuribl 3JICMCHTA

Crtpoenue atomoB. CoctaB aToMHbIX snep. M3oTombl. Dnexktponsl. CTpoeHue

DIIEKTPOHHBIX 000JI04YeK aToMOB TepBbIX 20 XHUMHYECKHX JIIEMEHTOB



3.4

Ilepnonnueckoint cucremsl .M. Menneneesa. XapakTepUCTHKa XUMUYECKOTO

AJIeMEeHTa Mo ero nosoxenuto B [lepuoanyeckoii cucreme [I.11. Mennaeneena

3aKOHOMEPHOCTH H3MEHEHUs paauyca aTOMOB XUMHUYECKHUX DIJIEMEHTOB,
METAUINYECKUX W HEMETAUIMYECKUX CBOWMCTB MO TpyNIamM H NEPUOAaM.
3nauenue [lepuoanueckoro 3akoHa u lleproguyeckoit CUCTEMBI XUMUYECKUX
AJIEMEHTOB JUIsl pa3BUTHA Hayku W npaktuku. .M. MenneneeB — y4€HbI U

rpaXKAaHUH

3.5

Xumudeckass CBsi3b. KoBasieHTHas (MOJsipHasT W HEMOJIAPHAs) CBS3b.

3HeKTpOOTpI/IHaTCHLHOCTB XHUMHUYECKHUX 3E€MEHTOB. FloHHas CB3b

3.6

Crenenp okucieHus. OKHCINTECIFHOBOCCTAHOBUTCIIHHEIC pCaknuuu. Hpoueccm

OKHCJICHHS B BocCcTaHOBICHMA. OKUCIMTEIN U BOCCTAHOBUTEIIN

3.7

9 KVIACC

Kon

XVUMUYECKUH HKCHEPUMEHT: H3Y4eHHE O00pa3lloB BELIECTB METAIJIOB H
HEMETAJUIOB, B3aUMOJEHCTBHE TUAPOKCUIA LUHKA C PAacTBOPAMH KHUCIOT U
LIeJI0YEH, MPOBEICHNUE ONBITOB, MJUIFOCTPUPYIOIIUX IPHUMEPHI OKHUCIUTEIBHO-

BOCCTAHOBUTEJIBHBIX peakluid (ropeHue, peakiiuu pa3ioKeHUsl, COeUHEHUS )

IIpoBepsieMblii 3J1IeMEHT COAEPKAHUS

BemecTBo 1 XuMuueckas pcaKknus. HOBTOpCHI/Ie

11

1.2

13

Ilepnonnueckuii 3akoH. [lepuoguueckas cucrema XMMUYECKUX 1eMeHTOB J[. 1.
MenneneeBa. CTpoeHHME aTOMOB. 3aKOHOMEPHOCTH B HW3MEHEHHH CBOWCTB
XUMUYECKUX DJEMEHTOB TMEpPBbIX TPEX MEPUOJOB, Kalus, KalblUus U HX
COEIMHEHUII B COOTBETCTBUU C IMOJOKEHUEM 3JIEMEHTOB B llepmoamyeckoii

CUCTCMC U CTPOCHUCM UX aTOMOB

CrpoeHue BemiecTBa: BUAbl XHUMHYECKON CBs3U. THUMBI KPUCTAIMUYECKUX
PELIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTAIIIMYECKON PEIIETKU
U BHJIa XUMUYecKol cBsizu. Kimaccudukanusi 1 HOMEHKIATypa HEOPTaHUYECKUX
BeIIeCTB (MEXIyHApOAHAs M TPUBHAIIbHAS). XUMHUYECKHE CBOMCTBA BEIIECTB,
OTHOCAILIMXCA K pPa3iMyHbIM KJacCaM HEOPraHWYECKUX COCIMHEHUU,

TE€HETHUYECKas CBSI3b HEOPTAHMUECKUX BEIICCTB
Knaccudukanus XuMU4ecKiX peakluid 1Mo pa3inyHbIM IpU3HaKaM (10 YHCITy U

COCTaBy YYACTBYWOIIHMX B pPCEaKIMKU BCHICCTB, IO TCIIJIOBOMY S(I)(I)CKTy, 1o

M3MCHCHHIO CTCIICHECH OKHCICHHS XUMHUUYECCKHX 9JICMCHTOB, IIO O6paTI/IMOCTI/I,



14

1.5

1.6

1.7

2.1

[0 YYacTUIO KaTajau3aropa). OK30- M  3HJIOTEPMHUYECKHE peakluH,

TePMOXUMHUYECKHE ypaBHEeHUA. [loHATHE O CKOPOCTH XUMHUYECKOI peakiuu

[TonsiTue 00 0OpaTUMBIX M HEOOpPATHUMBIX XUMHUECKHX peakuusax. [lonstue o
TOMOT€HHBIX M T€TepOreHHbIX peakiusax. [loHsTre o XuMn4eckoM paBHOBECHHU.
@DakTopbl, BIUAIOLIME HAa CKOPOCTh XUMMYECKOW pPEAaKIMU U IOJOXKEHHE

XUMHUYCCKOT'O paBHOBECCUA

OKHCIUTENBHO-BOCCTAHOBUTEIIbHBIE peaxiuu, AIIEKTPOHHBIN OanaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTENIbHON  peakuuu. CocTaBieHuE  ypaBHEHH
OKHUCJINTEIbHO-BOCCTAHOBUTENIBHBIX PEaKUUN C HCIOJIb30BAaHUEM METOAA

QJICKTPOHHOI'O OajyaHca

Teopust 3JIEKTPOJIUTUUECKONW AUCCONMUALIMHU. DJIEKTPOJUTHI U HEIIEKTPOJIUTHI.
Karnonsl, aHMOHBI. MexaHU3M AMCCOLMAIMH BEIIECTB C Pa3IMYHBIMU BUAAMHU
xumuueckoi cBszu. Crenenb auccounanuu. CUIbHBIE U Clla0ble 3JIEKTPOJIUTHI.
Peakiun MOHHOTO OOMEHa. YCJIOBUS NPOTEKAHUS PEaKLUUi HOHHOIO OoOMeEHa,
MIOJIHBIE W COKpall€HHbIE HMOHHBIE YypaBHEHMs peakiui. CBOWCTBa KHUCIOT,
OCHOBaHMH W COJIel B CBeTe NPEACTAaBICHUNH 00 3SIEKTPOTUTHYECKON

nuccounanuu. KauecTBeHHbIe peakiiiy Ha MOHBI. [loHsATHE O TUApOIU3E coeit

XUMH4YeCKni OKCIICPUMCHT: O3HAKOMIJICHHEC C MOJACIAMH KPUCTATIINYCCKUX
pPEmETOK HEOPraHMYECKUX BEIIECTB — METAJUIOB M HEMETaUIoB (rpadura u
ajgMasa), CIIOKHBIX BEIIECTB (XJOpUIa HATpHsl); UCCIEJOBAaHUE 3aBHCHMOCTH
CKOPOCTH XHWMHYECKOW peaklud OT BO3ACUCTBUS pPa3IHYHBIX (DAKTOPOB;
UCCIIC/IOBAaHUE  AJIEKTPONPOBOJHOCTH  PacTBOPOB  BEIIECTB,  Mpoliecca
JTUCCOLMAIIMU  KHUCTIOT, IIeno4eid ©u  colieil  (BO3MOXKHO HCHOJb30BaHUE
BHUJICOMATEPHAIIOB); TPOBEJACHUE OMNBITOB, WUIIOCTPUPYIOIINX TPU3HAKU
NPOTEKAHUS PEaKIii HOHHOTO oOMeHa (00pa3oBaHKE OCajiKa, BhIJCICHHUE ra3a,
00pa3oBaHUE BOJBI); OMBITOB, HIUTFOCTPHUPYIONUX HPUMEPHI OKHUCIHTEIBHO-
BOCCTAHOBUTEJIBHBIX pPEaKIUil (TOpeHue, peakiy Pas3iioKeHUs, COeINHEHUS);
pacro3HaBaHHE HEOPTaHUICCKUX BEIIECTB C TIOMOIIBIO KAYECTBCHHBIX PEAKITHIMA

Ha UOHBI; pCHICHUC SKCIICPUMCHTAJIbHBIX 3a1a4
HemeTamie! 1 ux COCIMHCHUA

OOmast  xapakTepucTuka rajoreHoB. (OCOOEHHOCTH CTpPOEHHs aTOMOB,
XapakTepHble cTeneHu okucieHus. CtpoeHue u pu3nyeckue CBONCTBA IPOCTHIX
BEUIECTB — TallOTEHOB. XHMHUYECKME CBOICTBA Ha MpUMEpe XJopa
(B3auMoJIeliCTBHME C MeTajlylaMM, HEMETa/llaMH, IleJoyaMu). XJIOPOBOJIOPOA.

CousiHast KMCJIOTAa, XUMHUYECKHUE CBOMCTBA, MOJTy4YEeHHUE, MPUMEHEHHE. [leiicTBue



2.2

2.3

2.4

XJIOpa M XJOPOBOJOPOAA HA OPraHU3M 4YeJOBeKa. BaxkHelme XJIopuabsl U UX

HaxO0KJIEHHE B TIPUPOJIC

Ob6mas xapaktepuctuka 31eMeHToB VIA-rpynmbl. OcoOE€HHOCTH CTPOECHHS
aTOMOB, XapaKTepHble cTeneHu okucieHus. CTpoeHue u (pusnveckue cBoiicTBa
IOPOCTBIX BEIIECTB — KHCIOpPOAa U Cepbl. AJUIOTPOIHBIE MOJU(PHUKALUU
KHUCIIOpoJia U cepbl. XUMHUYECKHE CBoOilcTBa cepbl. CepoBOJIOpOA, CTPOEHUE,
¢u3nueckue M XUMHUYecKHe CBOMCTBA. OKCHIBI cepbl KaK IpeACTaBUTEIN
KHCJIOTHBIX OKcHI0B. CepHas KUCIIOTa, (PU3UYECKUE M XMMHYECKHE CBOMCTBA
(o0mme Kak MpeacTaBUTENs Kilacca KUCIOT W crenuduueckue). XuMHUIECKUe
peaKiuy, JeKallue B OCHOBE MPOMBIIUICHHOTO croco0a IMOydeHHsl CepHOU
kucnotThl. [Ipumenenune. Conn cepHON KHCIOTHI, KayeCTBCHHAs pPEaklMs Ha
cynbdar-uoH. Haxoxnenue cepbl U €€ COeUHEHUH B MpHUpoje. XUMHUYECKOE
3arpsi3HEHUE OKpY’Kalolleld cpellbl COSAMHEHUSMM cepbl (KMCIOTHBIE IOXKIH,

3arpsi3HEHUE BO3/AyXa U BOJOEMOB), CIOCOOBI €r0 MPEeA0TBPAIICHHUS

OO6miass xapaxkTtepuctuka 3j1eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHMUS
aTOMOB, XapaKTEPHbIE CTEIIEHN OKUCIICHUA. A30T, paCIIpPOCTPaHEHUE B IPUPO/IE,
¢u3nueckrue U XuMuueckue coiictea. Kpyrosopot a3ora B npupojae. AMMUaKk,
ero (u3nM4eckue M XMMHUYECKHE CBOMICTBA, IojydyeHHe W npumeHeHue. Coun
aMMOHUS, HX (u3nyeckue MW XHMHUYECKHE CBOICTBA, IpHMEHEHHE.
KauecTBeHHast peakuusi Ha HOHbI aMMOHHSI. A30THas KHUCJIOTA, €€ MOJyYEHHUE,
¢u3uueckue M XHMMHUYECKHE CBOWcTBa (0OIIME Kak TMpeNCTaBUTENs Kiacca
KHACIOT U crneun¢udeckue). Vcnonap3oBaHue HUTPATOB M COJICH aMMOHHUS B
Ka4eCTBE MHUHEPAJBbHBIX yJ0OpeHuil. XMMHUYECKOe 3arps3HEHHE OKpY Karomien
Cpellbl COETUHEHUSMH a30Ta (KUCIOTHBIE JOXAH, 3arps3HEHNUE BO3/1yXa, MOYBBI

Y BOJIOEMOB)

®ocdop, amtorponHsie Momudukanyuu (ocdopa, puznIecKkre U XUMUYECKHE
cBorictBa. Oxcua ¢ocdhopa(V) u  dochopHas kucnora, (u3NIECKUe u
XUMHUYECKHE CBOWCTBa, monydeHue. Mcmomnp3oBanue ¢ocharoB B KauecTBe

MUHEPATIBHBIX YI0OpEeHUN

2.5

OOmas xapaktepuctuka 31eMeHTOB |VA-rpymmbel. OcoOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEepHbIE CTENEHW OKHUCICHUSA.  YTIEpOJd, aJUIOTPOIIHBIC
Moau(UKaIMK, PacHpOCTpAaHEHHWE B MPUPOAE, (U3MUECKHE M XUMHUYECKHEe
cBoiicTBa. Azncop6uus. Kpyrosopor yriepona B nmpupoze. OKCHIIbl yriiepoaa,
uX (U3NYEeCKHe M XUMHUYECKHE CBOICTBA, JICHCTBHE HAa JKUBBIC OPTaHU3MBI,

MOJIYYCHHUEC U IIPUMCHCHHUC. OKOJIOTHYECKHE HpO6J’I€MLI, CBA3aHHBIC C OKCHUJOM




yraepona(lV); runoresa rio0anbHOTO NOTEIUICHUS KIMMATa; IMapHUKOBBIN
abpdexr. VrompHas kuciota W €€ coid, WX (U3HMYECKHE U XUMHUYECKHE
CBOICTBa, MOJy4YeHHE U NpUMeHeHue. KauecTBeHHas peakuus Ha KapOoOHAT-
noHbl. Vcnonp3oBanue kapOOHATOB B OBITY, MEIUIIMHE, TMPOMBIIUICHHOCTH U

CEJILCKOM XO3AHCTBE

2.6

2.7

[lepBoHayasibHbIE MOHATHS 00 OPraHMYECKUX BELIECTBaX KAK O COEIUHEHMSIX
yriaepoaa (MeTaH, 3TaH, STWIEH, alleTUJIEH, 3TaHOJ, JIMIEPHH, YKCYCHas
kucinota). Ux cocraB M xumuueckoe crpoenue. llonstue o Ouonormuecku
BaXHBIX BEILECTBAaX: XHMpaxX, OeJIKax, yrieBoJaXx — U HX pPOJU B KHU3IHU
yesloBeka. MarepuanbHOE€ €IMHCTBO OpPraHMYECKUX UM HEOPraHMYECKUX

COECIUHEHUN

Kpemuwmii, ero ¢wusmyeckne W XMMHYECKHE CBOWCTBA, TMOJy4YCHHE U
npuMmenenne. CoenuHeHus: KpeMHHs B mpupoze. OOmme mpenctaBieHus 00
okcune kpemuusA(1V) u kpemuueBoit kuciote. CHIMKAThI, UX UCIIOJIH30BAHHE B
OBITY, MEAUIIMHE, TPOMBIIIUICHHOCTH. BaxkHelme cTpouTeabHbIe MaTepHAaIbL:
KepaMHKa, CTEKJIO, IIEMEHT, OeToH, »ene300eToH. [IpoGmembl Oe3omacHOro

HCIIOJIB30BaHUA CTPOUTCIIbHBIX MAaTCPUAJIOB B HOBceﬂHeBHOﬁ KU3HHU

2.8

XUMHUUECKUH HKCHEPUMEHT: H3ydeHHE 0Opa3l0B HEOPraHHMYECKUX BEIECTB,
CBOMCTB COJISTHOM KHUCIJIOTBI; IIPOBEJICHUE KaueCTBEHHBIX PEaKUHUWd Ha XJIOPHUJ-
MOHbl M HAOJIOJCHHWE NPU3HAKOB HUX IPOTEKaHMS; OIBITHI, OTpAXKArOIIUe
¢u3nyeckue U XUMUYECKHE CBOIMCTBA TaJIOT€HOB U MX COEAMHEHHMH (BO3MOXKHO
UCIIOJIb30BaHUE BHJCOMATEpUANIOB); O3HAKOMIJICHHE C 00pas3lamMH XJIOpPHUIOB
(ramoreHuIOB); O3HAKOMJIGHHE C oOOpa3laMu cepbl M €€ COCAMHCHHUSIMU
(BO3MOXXHO  MCIIOJIb30BaHME BHJEOMAaTEepHalioB); HAOIMIOJEHHE Tpoliecca
o0yrauBaHusl caxapa HoJl JEHCTBHEM KOHLEHTPUPOBAHHOM CEpHOM KHCIOTHI;
M3Y4YE€HHE XMMUYECKUX CBOMCTB pa30aBICHHON CEpHOW KHUCIOTHI, IPOBEICHHE
KayeCTBEHHOM peakuud Ha Ccynb(ar-uoH M HAOIIOJEHHWE Ipu3HaKa e€
NPOTEKAHMUS; O3HAKOMIICHHE C (PM3UUECKUMHU CBOMCTBAMH a30Ta, hocdopa u ux
COEIMHEHUI (BO3MOXKHO HCIIOJIb30BAHHME BHJIEOMATEpHANIOB), O0pa3lamMu
a30THBIX U (ochHOPHBIX YAOOPEHMIA; TOTyUYeHue, cCOOupaHue, paclo3HaBaHue U
W3Y4YECHHE CBOMICTB aMMMAaKa; IPOBEACHHE KAUECTBEHHBIX pEaKIMi Ha HOH
aMMOHUST W (ochaT-uOH U U3yUEHHE TPU3HAKOB HUX MPOTEKaHU,
B3aUMOJICCTBUE KOHIICHTPUPOBAHHOM a30THOM KHCIIOTHI C MEIbI0 (BO3MOXKHO
WCIIOJIb30BAaHUE BUJEOMATEPHUANIOB); HM3YyUYEHUE MOJENEH KPHUCTANINYECKUX
peméTok anmasa, rpadura, QyuiepeHa; O03HAaKOMJIEHHE C IPOLIECCOM

aﬂcop6u1/m paCTBOpéHHHX BCIICCTB aKTHUBHUPOBAHHBIM yTJ'IéM 151 yCTpOﬁCTBOM



NPOTHBOTa3a; IMOJy4YeHUE, COOMpaHMe, pacllO3HABAHWE W M3YYECHUE CBOWCTB
VIJIEKUCIIOro rasa; IpOBEIEeHHWE KAayeCTBEHHBIX peakluii Ha KapOoHaT- u
CHWJIMKAaT-HOHBbl M M3yYEHUE IPU3HAKOB HX TPOTEKAHUS; O3HAKOMIIEHUE C
NPOAYKIMEN CHIMKATHOM NPOMBIIUIEHHOCTH; PEUIEHHE 3KCIEPUMEHTAJIbHBIX

3a7a4 110 TeMe «Ba)KHeHIe HeMeTaUIbl U UX COETUHEHUI

3.1

3.2

3.3

Mertamisl 1 UX COCIUHCHUA

OO011ast XapaKTepUCTUKAa XMMUYECKHX AJIEMEHTOB — METAJJIOB HA OCHOBAaHUH MX
nosoxkenuss B Ilepuonnueckoir cucrtemMe XuMuYeckux dnemeHToB J[.U.
Menneneesa u crpoeHnst aToMoB. CTpoeHue MeTauioB. Metamnueckas cBA3b U
METAJJIMYECKasi ~ KpUCTaJUIM4ecKass pemerka. OJIEKTPOXUMHUYECKHM  psif

HaIpsKEHUH METAILIOB

dusnuecKkue 1 XMMHUYECKUE CBOMCTBAa MeTayioB. OOIIMe crocoObl MOTy4YeHUs
MeTaysioB. [ToHsTHE O KOPPO3UU METAJUIOB, OCHOBHBIE CIIOCOOBI 3allIUThl UX OT
Koppo3uu. CruiaBsl (CTallb, YyT'yH, AIOPATIOMUHUM, OpOH3a) U MX IPUMEHEHUE B

6BITy H IIPOMBIIIIJICHHOCTH

[Ilenoynsle MeTauIBL: IMOJNIOKEHHE B Ilepmonmdeckod cUCTEME XHMHUYECKUX
anemeHToB JI.M1. MeHaeneeBa; cTpoeHHE MX aTOMOB; HaXO0KJIEHUE B IPUPOJE.
duznyeckne 1 XUMUYECKHE CBOMCTBA (Ha MpuMepe HaTpus U Kanusi). OKCHIIbI U
TMIPOKCUBI HaTpusd W Kanud. IIpuMeHeHHe WIeTOYHBIX METaUIOB U MX

COEeIUHEHUN

3.4

3.5

3.6

[llenounozemMenpHble  METaIbl MarHuii W KajJblIMi:  TOJIOKCHHE B
IIepuoanueckoit cucreme xumuueckux anemenToB .M. Menneneesa; crpoenue
MX aTOMOB; HaxoOXJeHHE B npupone. PuU3MYECKHEe U XUMHUYECKUE CBOMCTBA
MarHusi U Kajablids. BakHelmume coeauHEHUs KanbIUs (OKCHUI, THAPOKCHII,

comu). JKECTKOCT BOJIBI M CIIOCOOBI €€ yCTpaHEeHUs

Amomunuit: monoxkenue B Ileproandeckoil CUCTEME XUMHUYECKHX AJIEMEHTOB
M. Menneneesa; cTpoeHHE aToMa; HaxOXAEHUE B npupozae. Pusnueckue u
XUMHAYCCKHE CBOMCTBA ATFOMUHUS. AM(OTEpPHBIC CBOHCTBA OKCHUIA U THIPOKCHIA

AJIFOMHUHUA

Kenezo: nonoxenne B [lepuoanueckoi cucreme Xxumudeckux snemeHTon J[. M.
MenneneeBa; CTpoeHHWE aTOMa;, HaxOXJeHue B mnpupoae. Duznueckue u
XUMHYECKHE CBOMCTBa »xene3a. Okcuibl, THIpokcuabl u conu >kenesa(ll) u

senesa(lll), ux coctas, cBoOMCTBa U MOTyYEeHUE

3.7

XUMHUUECKUH SKCIEPUMEHT: O3HAKOMJIEHHE ¢ 00pa3liaMi METaJUIOB U CILIaBOB,

X (U3MYECKUMU CBOMCTBAMM; H3YyYEHHE PEe3yIbTaTOB KOPPO3HH METAIIJIOB



(BO3MOXKHO HCMOJIb30BAHUE BHJIEOMATEPHUAIIOB), 0COOCHHOCTEH
B3aMMOJICHCTBHUSI OKCHJAa KajdblUsl W HaTpus C BOAOH  (BO3MOXKHO
UCIIOJIb30BAaHUE BUJEOMATEPHUANIOB); HMCCIIEIOBAHUE CBOWCTB MKECTKOW BOJBI;
mpolecca TOpEHUs IKelle3a B KHUCIOpoAe (BO3MOXKHO — HCIOJIb30BaHHUE
BHJIEOMATEPHAJIOB); TTPU3HAKOB MPOTEKAHUS KAUYECTBEHHBIX PEAKIIMN HA HMOHBI
(Maraus, Kanbeius, amromunus, nubka, skenesa(ll) u oxemesa(lll), memu(ll);
HAOJIO/IEHUE M OMKCAHUE TIPOIECCOB OKPAIIMBAHMS TUIAMEHH MOHAMH HATPHS,
Kamuss W Kaublus  (BO3MOXKHO  HCIIOJIb30BAHHWE  BUJEOMAaTEpHAJIOB);
uccienoBaHne aM(pOTEPHBIX CBONCTB THIPOKCHIA ATIOMHUHHS W THAPOKCUAA
[IMHKA; PEIIeHNE YKCIIEPUMEHTAIbHBIX 3a7a4 10 TeMe «BaxxHelme MeTauibl U

HUX COCIUHCHUS

XuUMHA U OKpYXKarolas cpena

4.1

4.2

4.3

Hosble MaTepuasibl U TEXHOJIOTMH. BemiecTBa U MaTepualbl B IIOBCEIHEBHOU
JKU3HU 4elloBeKa. XMMHUA M 340pOBbe. be3omacHoe MCnoap30BaHUE BEHMIECTB U
XUMHUUYECKUX peakiuil B ObiTy. IlepBas moMolp npu XMMHUYECKHUX OXKOTax M

OTPaBJICHHUAX

OCHOBBI ~ DJKOJIOTMYECKOM  TPaMOTHOCTH.  XHMHYECKOE  3arpsi3HEHUE
okpyxarorieit cpenst [1/IK. Pons XxuMuu B penieHU# SKOJIOTHUECKUX MPoOIeMm.
[IpuposnHblE HMCTOYHUKH YTIEBOAOPOAOB (Yrojb, NPUPOAHBIA Ta3, HEQTh),
MPOAYKTHI UX NEpepabOTKU, UX POJb B OBITY U MPOMBIILIEHHOCTH

XUMHUUECKUH IKCIIEPUMEHT: U3YYeHUE 00pa3liOB MaTEepHUaIoOB (CTEKJIO, CIIaBbI

METaJIJIOB, MOJIMMEPHBIE MaTEPUAIIbI)



IPOBEPSIEMBIE HA OI'D 110 XUMHWU TPEBOBAHUS K
PE3YJBTATAM OCBOEHHUS OCHOBHOM OBPA30OBATEJIBHOM
IMPOTPAMMBI OCHOBHOI'O OBLIIEI'O OBPA30OBAHUS

Kon
NpoBepPsieMoOro
TpeOoBaHUS

1

11

1.2

1.3

2.1

IIpoBepsiemble TPeOGOBaHMS K MPeAMETHBIM pe3yJibTaTaM
0230BOro ypoBHsI OCBOEHHUSI OCHOBHOI1 00pa3oBaTeIbHOI
MPOrpamMMbl OCHOBHOI0 0011ero oopazoBanusi Ha ocHoBe ®PI'OC

IIpencraBnenue:

O TI03HAaBa€MOCTH SBJICHUH TNPUPOJbI, NOHUMAaHHE OOBEKTUBHOU
3HAYMMOCTH OCHOB XMMHMUYECKOW HayKM Kak 00JacTH COBPEMEHHOIO
€CTEeCTBO3HAHUS, KOMIIOHEHTa OOLIeH KyIbTYpbl W MPaKTHYECKOU
NESITENbHOCTH YEJIOBEKAa B YCIOBUSX COBPEMEHHOIO OOILECTBa;

IIOHUMAaHHUEC MECTa XUMUH CPEAN APYTIUX CCTCCTBCHHBIX HAYK

0 HAaYYHBIX MCTOAAX IMO3HAHUA, B TOM YHUCJIC DKCIICPUMCHTAJIBHBIX U
TCOPCTUUCCKUX MECTOAAaX HCCICAOBAHUA BCIICCTB W HU3YUYCHHA
XHUMHUYCCKUX peaKqu/I; YMCHUC HUCIIOJIB30BaTh MOACIHN JJIA

00BACHEHHS CTPOCHUA aTOMOB U MOJICKYJI

o cepax npodeccuoHaTbHOM eATeTbHOCTH, CBI3aHHBIX C XUMUEH U
COBPEMECHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha JIOCTH)KEHHSX
XMMHAYECKOH HAyKH, YTO TO3BOJHMT OOYYaIOIIMMCS pPaccMaTpHBaTh
XMMHIO Kak cepy cBoelt Oynymieil npodeccuoHaIbHOM NesITeTbHOCTH
W ClIeNaTh OCO3HAHHBIM BBHIOOP XUMHH KakK NMPOGWIBHOTO MpeaMeTa

MIpH [IePEX0/ie Ha YPOBEHb CPEAHETO 00111ero 00pa3oBaHus

Bnagenne cucreMoil XMMHUYECKHX 3HAHUU U YMCHHEC IIPUMCHSATDH

CUCTCEMY XUMHUYCCKUX 3HaHI/If/'I, KOTOpas BKIIIOYACT:

BaOKHEHIIE XUMHWYECKHE TIOHATHSI: XHUMHYCCKUU JJIEMEHT, aToM,
MOJIEKYJIa, BELIECTBO, IIPOCTOE U CIIOKHOE BEIIECTBO, OJHOPOJHAS U
HCOAHOPOAHAsA CMEChb, OTHOCHUTCIIBHBIC AaTOMHAsA W MOJICKYJIIpHAas
Macchl, KOJIMYECTBO BEILECTBA, MOJb, MOJIIPHAs Macca, MOJSPHBIN
00BEM, OKCHJ, KHCIIOTa, OCHOBaHHWE, COJb (CpeaHsisl), XUMHUYECKas
peakuus, peakluu COEIUHEHMs, PEaKLUH Ppa3IokKeHUs, PpeaKkLuu
3aMeIIeHus, peakuuu oOMeHa, TeruioBo 3¢ (eKT peakuuu, dK30- U
SHJIOTEPMHUUECKHE PEAKLMHU, PacTBOp, MaccoBas OIS XUMHYECKOTO
3JIEMEHTA B COEMHEHUM, MAcCOBas 10JI U NMPOLIEHTHAs KOHLEHTpaLUs

BCUICCTBA B paCTBOPEC, AApPO aToMa, 3JI€KTpOHHBII71 clion aToMa, aTOMHas



opOuTanp, paguyc aroma, BAJIEHTHOCTb, CTENEHb OKHCJICHUS,
XHMHYECKasl CBSI3b, HIEKTPOOTPUIIATEIBHOCTD, MOJISIPHAs M HETIOJSpHAs
KOBAJICHTHAast ~ CBS3b, HMOHHAs  CBsI3b, METAIMYECKas  CBS3b,
KpUCTaJUIMYecKass pemeérka (aroMHas, WOHHAas, MeTaJUIM4ecKasi,
MOJIEKYIISIpHasi), MOH, KAaTHOH, aHHWOH, DJIEKTPOJIHUT W HEDJIEKTPOJIHT,
ANEKTPOJIUTUYECKAsT  JTUCCOLMAIMS, pEaKMd HOHHOTO OOMeHa,
OKHCIIUTENIbHO-BOCCTAHOBUTEIbHBIE ~ PEAKIMH,  OKUCIUTENb |
BOCCTAHOBHTENIb, OKHCICHHE W  BOCCTAHOBJICHWE, DJIEKTPOIIH3,
XMMHYECKOE paBHOBECHE, OOpaTHMble W HEOOpaTUMble pEaKIuy,
CKOPOCTh XMMHYECKOW peakuuu, Karamuzarop, IIJIK, xoppo3us

METaJIJIOB, CILIABEI

2.2

2.3

3.1

OCHOBOIIOJIAralIIfe 3aKOHbl XUMHH: 3aKOH COXPAaHEHUSI MaccChl,
nepuoauyeckuii 3akoH .M. MeHaeneeBa, 3aKOH MOCTOSIHCTBA

CcoCTaBa, 3aKOH ABoranpo

TEOPHUH  XUMHUH: aTOMHO-MOJIEKYJISIDHAsE ~ TeOpus, TEOpUs

AJICKTPOJIUTHYECKON JUCCOIHAITIT
Brnagenue ocHOBaMM XMMHUYECKON IPaMOTHOCTH, BKJIFOYAIOILIEH :

YMEHHE TPaBUIIBHO UCIIOIh30BATh N3yUEHHBIE BENIECTBA U MaTEPUAITBI
(B TOM uHucine MUHEpaJbHBIE YIOOpPEHMS, METAaUIbl M CIUIABHI,
HPOJIYKTHl TepepabOTKHM TNPHPOIHBIX HCTOYHHUKOB YTIJIEBOJIOPOIOB
(yros, mpupoaHoOro rasa, He(TH) B OBITY, CEIILCKOM XO3HCTBE, Ha
MPOU3BOJICTBE W TIOHUMAaHHWE 3HAYCHUS JKUPOB, OCIKOB, YTJICBOJOB
JUIs OpraHu3Ma 4eJIOBeKa; yMEHHE MTPOrHO3UPOBaTh BIUSHHUE BEIECTB

U XUMHUYCCKUX IMPOLCCCOB HA OPraHMU3M YCJIIOBECKA M OKPYKAIOUIYIO

MPUPOIHYIO Cpeny

3.2

YMCHHUC UHTCIPUPOBATL XHUMHUUCCKHUC 3HAHUA CO 3HAHUAMH OPYTrUX

y4eOHBIX MPEIMETOB

3.3

3.4

HAJIMYUE OMbITa PabOTHl C Pa3TMYHBIMH HCTOYHHUKAMH WH(OpMAIUN
Mo XUMUU (HaydyHas M HAYYHO-TIOMYJSpHas JUTepaTypa, CIOBapH,
CIPaBOYHMKHU, UHTEPHET-PECYPCHI)

yMEHHE OOBEKTHBHO OLIEHWBAaTh HHGOPMALMIO O BEILIECTBaX, HX

MPpEBpaAlICHUAX u MMPAKTHICCKOM MMPUMCHCHUUN u YMCHHUC

HCIOJIb30BaTh €€ NI pelleHns yueOHO-1103HaBaTEIbHbIX 3314

BJIaI[eHI/Ie OCHOBaMM ITOHATHUMHOTO anrmnapara M CHMBOJIMYCCKOTO

A3bIKaA XMMHH OJI1 COCTaBJICHUA (bOpMy.]'I HCOPraHN4Y€CKUX BCHICCTB,



YPaBHEHUN  XMMHYECKMX  pPEAaKUUH; OCHOBAMM  XUMHUYECKOH
Homenknatypsl (IUPAC u TpuBnansHOiN)
YMmenue oOBSACHATH CBSI3b MOJIOKEHUs 31eMeHTa B [lepuoguueckoit

CUCTCME C YHUCIIOBBIMU XAPAKTCPUCTUKAMU CTPOCHUA AaTOMOB

5 XMMHUYECKHX DJIJIEMEHTOB (COCTaB M 3apsia sAapa, oOlee Yucio
JJIEKTPOHOB), PACHpPEIEICHUEM JJIEKTPOHOB TIO DHEPreTHYECKUM
YPOBHSIM aTOMOB NEPBBIX TPEX MEPHUOOB, KATUS U KaJIbLIUA
[IpencraBnenue 0 MEPUOINYECKOMN 3aBHUCHUMOCTH CBOMCTB
XUMHUYECKHUX DJIEMEHTOB (paguyc aTtoma, JIEKTPOOTPUIIATENIBHOCTD),
6 MPOCTBIX W CJOXHBIX BELIECTB OT TIOJOXKEHUS JJIIEMEHTOB B
Ilepuognueckoit cucreMe (B MalblX MEpUOAAX M TJIABHBIX
MOArpyNIax) 1 3J€KTPOHHOTO CTPOEHUS aTOMa
7 YMeHue kiaccupuiupoBaTh:
7.1 XUMHYECKHUE DIIEMEHTBI
7.2 HEOpPraHMYECKHE BEIIECTBA
7.3 XUMUYECKUE PEAKIIUU
8 YMeHue onpeaesnsrh:
8.1 BaJICHTHOCTh W CTENEHb OKUCJICHUS XUMUYECKUX DIIEMEHTOB, 3apsil
' HoHa
8.9 BUJT XMUMHUYECKON CBSI3M W THUN KPUCTAJIMYECKOH CTPYKTYphl B
' COCTMHEHUSIX
8.3 XapakTep cpebl B BOJAHBIX PACTBOpaXxX BEUIECTB (KUCIOT, OCHOBAHUN)
8.4 OKHCIIUTENb U BOCCTAHOBUTEIb
9 YMeHnue xapakTepus3oBath GU3NUECKUE U XUMUYECKUE CBOMCTRA:
MPOCTBIX BEMIECTB (KUCIOpPOA, O30H, BOAOpPOXA, rpaduT, amMmas,
9.1 KpeMHHH, a3oT, ¢ocdop, cepa, XJIop, HATpUM, Kaaud, MarHHi,
KaJIbIIMH, aJTIOMHHHH, JKEJIe30)
CIIOKHBIX BEILIECTB, B TOM 4YHCJIE HMX BOJHBIX pacTBOpPOB (Boja,
aMMHaK, XJIOPOBOIOPOJ, CEPOBOJOPON, OKCHIBI U THUAPOKCHIBI
99 metamioB |-l1A rpynn, amomunus, menu (l1), uunka, xenesa (Il u
' I11), okcuaer yrnepona (Il u 1V), kpemuust (1V), azora u pocdopa (111
u V), cepel (IV u VI), cepHucras, cepHas, a3oTucTas, a30THasd,
docdopHas, yronpHas, KpeMHUEBAsI KUCJIOTA U MX COJIH)
9.3 IIPOTHO3MPOBaTh U XapaKTEpU30BaTh  CBOMCTBA  BELIECTB B



3aBUCUMOCTH OT HMX COCTaBa M CTPOCHUSA, IPUMCHCHHC BCHICCTB B
3aBHUCHUMOCTH OT HUX CBOﬁCTB, BO3MOXHOCTD IMPOTCKAHUA XUMHUYCCKUX

HpeBpaH_ICHI/Iﬁ B PAa3JIMYHBIX YCIIOBUAX

YMeHHEe COCTaBIIATh MOJIEKYJISIPHBIE U MOHHBIC YPaBHEHUs pEaKIUil, B

10 _
TOM YHUCJIE:
10.1 peakIuii HFOHHOTO OOMeHa
10.2 OKHCJIUTEIbHO-BOCCTAHOBUTENIbHBIX PEAKIUI
103 WUTIOCTPUPYIONINX XWUMHYECKHE CBONCTBA M3YyYEHHBIX KJIACCOB
' (Tpymim) HEOPraHMYECKUX BEIIECTB
10.4 MOATBEPKIAIOIIUX TCHETUUECKYIO B3aUMOCBSI3b MKy HUMU
11 YMeHue BBIYHCIIATh (TPOBOAUTEL PACUYETHI):
111 OTHOCHUTENIFHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BEIECTB,
' MacCCOBYIO JIOJIF0O XUMHUYECKOTO DJIEMEHTA B COSTUHCHHUH
11.2 MacCOBYIO JIOJIIO BEUIECTBA B PACTBOPE,
11.3 KOJIMYECTBO BEIIECTBA U €r0 MacCy, 00bEM Ta30B
114 [0 ypaBHEHUSM XHUMHUYECKHX PEAKIUHd U HAXOIUTh KOJIUYECTBO
' BEIIECTBA, 00BEM M MacCy peareHTOB WIIM IPOIYKTOB PEAKIIAN
12 Bnanenue (3HaHME OCHOB):
OCHOBHBIMH ~ METOJaMHM  HAay4YHOTO  TMO3HaHHWS (HAOIIOACHME,
121 HU3MEepeHHe, SKCIIEPUMEHT, MOICTTUPOBAHUE) MIPU U3yUYECHUH BEIIESCTB U
' XUMHUYECKHUX SIBJIICHUH; yMeHUEe CchOpMyIHpoBaTh MpoOJieMy U
MPEJIOKUTH IMMYTH €€ peIIeHuUs
192 Oe3omacHOil pabOTBl C XMMHMYECKHMHU BEIIECTBAMH, XUMHYECKOU
' MOCYA0U U TabopaTOpHBIM 000pyIOBaHUEM
MpaBUJIaMy OE€30MMaCHOTO OOpPAIEHUS C BEIIECTBAMHU, UCTIOIb3YEMbIMU
B TIOBCETHEBHOM >KM3HH, MPaBUIaMH MOBEACHUS B LIEISIX cOepesKeHuUs
123 3JI0pOBbSl U OKPYKAIOLIEH MPUPOAHON Cpelbl; MOHUMAHHE Bpeaa
' (omacHOCTH) BO3ACHCTBHSI Ha >KUBBIE OPraHU3MbBI OMPENCIEHHBIX
BEIIECTB, CIIOCOOOB YMEHBIICHHSI W TMPEAOTBPAIICHUS UX BPEIHOTO
BO3JICUCTBUS
13 Hanuuue nmpakTHuecKUX HaBBIKOB TUIAHUPOBAHUS U OCYIIECTBIICHUS
CIIETYIOIINUX XUMUYIECKUX IKCIIEPUMEHTOB:
131 M3Y4YEeHHE U OonmucaHue (PU3MUECKUX CBOWCTB BEIIECTB; 03HAKOMIICHHE

C (bI/I3I/I'-IeCKI/IMI/I n XUMHNYECKUMU SABJICHUSAMU, OIIBITHI,



13.2

13.3

13.4

135

13.6

WJUTIOCTPUPYIOIIME TPU3HAKU MPOTEKAHUS XUMHUUYECKUX PEaKIINil
u3yueHue crnocoOoB pa3aeseHns cMecen

MOJIY4CHHUEC KHUCIOpOoAa W H3YUCHUC €TI0 CBOﬁCTB; IOJIYYCHHC
BOAOPOAa U HU3YUCHUC €TI0 CBOﬁCTB; MOJIYUYCHHUEC YTJICKUCIIOIO T'a3da U

HU3YUYCHHUC €CTO CBOﬁCTB; MOJIY4YCHHUEC aMMHAaKa U U3YUYCHUC CTO CBOMCTB

IIPUTOTOBJIEHUE pAcTBOPOB C OMNpPENEIEHHONM MacCOBOM J0ied

PacTBOPEHHOTO BEILIECTBA

IIPUMEHEHNE MHIMKAaTOPOB (Jrakmyca, METHJIOpAHkKa U
denondranenna) A ONpeAeNeHUs XapakTepa Cpeldsl B pacTBOpax

KHUCJIOT U LIeJIouel

WCCIIEZIOBAHUE M OMNHCAHUE CBOWCTB HEOPraHMYECKUX BEIIECTB
Pa3NUYHBIX KJIACCOB; M3YyYEHHE B3aWMOJCHCTBHS KHCIOT C METalIaMH,
OKCHJIaMH  METa/VIOB,  pPacTBOPUMBIMH M HEPACTBOPUMBIMU
OCHOBaHHSIMH, COJISIMH; TIOJIy4YeHHE HEpacTBOPUMBIX OCHOBaHUM;
BBITECHEHHE OJIHOTO MeTajyla JApYTMM W3  pacTBOpa  COJIU;
UccleoBaHie aM(OTEpPHBIX CBOWCTB THUAPOKCHUAOB AaNIOMUHUSA H

MUHKA

13.7

13.8

14

141

pelIeHre YKCIEePUMEHTANIbHBIX 3a7a4 Mo TeMaM: «OCHOBHBIE KJIACCHI
HEOPTraHUYECKHUX COEIMHEHUI»; «INEKTPOIUTHIECKAS
auccomuanusy; «BaxkHelmne HEMETaUIbl W HX COCOUHCHHS»,

«Baxneiye MeTajIbl M UX COCTUHEHUS

XMUMHUYECKHE  OKCIEPUMEHTHI,  WIIIOCTPUPYIOIIUE  TPH3HAKU
MPOTEKaHUs peakIii MOHHOTO OOMEHa; KAaueCTBEHHbIE PEakluu Ha
NPUCYTCTBYIONME B BOJHBIX DPAacTBOpax HOHBI: XJOpUA-, OpomHI-,
womua-, cymnbdar-, Qocdar-, KapOOHAT-, CHIMKAT-aHHOHBHI,
TMJPOKCHU/I-UOHBI, KATUOHBI AMMOHUS, MarHus, KaJblLusi, aJIFOMUHUS,

xenesa (2+) u xenesa (3+), meau (2+), UHKA
YmMenue:

NpEACTAaBIATL PE3YJIbTAaTbl SKCIICPUMCHTA B (bopMe BBIBOOB,
J0Ka3aTcIbCTB, Fpa(l)I/IKOB n Ta6J'II/III U BBIABJIATH OMIIMPUYCCKUC

3aKOHOMEPHOCTHU

14.2

YCTAaHABJIMBATL CBA3U MCIKAY PCAJIbHO HaG.HIO,Z[aeMI:IMI/I XUMHNYCCKHUMU
ABJICHUAMHU U MpoHECCaMu, MPOUCXOJAINIMMA B MaKpO- U MUKPOMHUPE,

OOBSICHATH MMPHUYNHbI MHOFOO6paSI/I}I BCIICCTB



INEPEYEHD 2JIEMEHTOB COAEPXKXAHUA, ITPOBEPAEMbBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 3K3AMEHE 110 XUMHUU

Kon
1

1.1

IIpoBepsieMblii JJIEMEHT COACPKAHUSA

HepBOHa‘IaJH)HBIe XUMHNYCCKHUEC ITOHATHA

UucTeie BemecTBa u cMecu. CriocoObl pasiesieHus: cMecei

1.2

1.3

1.4

1.5

1.6

ATOMBI © MOJICKYIJIBI. Xumuueckue diieMeHThl. CHMBOILI  XUMHYECKHX

aneMeHTOoB. [IpocThie U cl0XKHbIE BEIIECTBA.
Xumuueckas popmyina. BareHTHOCTh aTOMOB XMMHYECKUX 3JIeMEHTOB. CTeTeHb

OKHUCJICHUA

3aK0OH TIOCTOSHCTBa COCTaBa BCIICCTB. OtHocuTenpbHas aTOMHAs Macca.
OTtHOCHUTENIbHAS MOJICKYJIsIpHasdA Macca. Maccosas J0Js1 XUMHUYECKOI'O 3JICMEHTA

B COCAMHCHNU

KonnyectBo BemectBa. Monb. MomsipHass mMacca. MonspHbIE 00bEM Ta30B.
B3anMocBs3p KOoIu4ecTBa, MacChl M YUCIA CTPYKTYPHBIX €IMHMI] BEIIECTBA
@usznueckrue U XMMHUYECKUE SIBICHUSA. XUMUYECKas peakuus U e€ INPU3HAKU.

3aKOH COXpaHEHMsI MACChl BEILIECTB. XMMHUECKUE YPAaBHEHUS

HepI/IO,[[I/ILIeCKI/Iﬁ 3aKOH H Hepnozmqecxaﬂ CUCTEMAa XHMHYCCKHUX OJICMCHTOB

J.U. MenneneeBa. CTpoeHue aTOMOB

2.1

2.2

IIepnonnueckuil 3akoH. lleprnoauyeckas cucreMa XUMUYECKUX 3iieMeHToB J1.1.
MenneneeBa. I[lepuoasl u rpymnmnbl. @U3HNUECKU CMBICIT TOPSIKOBOTO HOMEDPA,
HOMEPOB MEepHO/ia U TPYIIIbI dJIEMEHTA

Crpoenue aromoB. CoctaB aTOMHBIX siep. M3otomnel. Dnextponsl. CTpoeHue
AJIEKTPOHHBIX  000JI0ueK aToMOB MepBbIX 20 XUMHUYECKUX 3IIEMEHTOB

IIepnonnueckoii cucremst /.M. Menneneena

2.3

3.1

3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB XMMHUYECKHUX 3JIEMEHTOB MEPBBIX TPEX
NEepUoOOB, Kalus, Kajblus (paguyca aTOMOB, 3JIEKTPOOTPULIATEIBHOCTH,
METaJUIMYECKUX ¥ HEMETaJUIMYeCKMX CBOMCTB) W HUX COCAMHEHUN B
COOTBETCTBHHM C TOJOXKEHHeM »sieMeHToB B [lepuoaunueckoil cucreme u

CTPOCHUCM HUX ATOMOB
Crtpoenue BemiecTBa

Xnumudaeckass cBI3b.  KoBajgeHTHast (HOJIHpHaSI u HCHOJ’IHpHaﬂ) CBA3b.
BJ'ICKTpOOTpI/IHaTeJ'IBHOCTB XHUMHUYCCKUX 9JICMCHTOB. Honnas CBA3b.

Merainueckas CBSI3b



3.2

Tunsl KpUCTAJUIMUECKUX PEIIETOK (aTOMHAas, MOHHAs, METauInyecKas),
3aBHCHMOCTb CBOMCTB BEHIECTBA OT THUIIA KPUCTAINIMYECKOW PEIIETKH W BUAA

XUMHYECKOH CBI3U

4.1

4.2

4.3

Baxueiime npeAacTaBUTENM HEOPraHWYECKUX BemlecTB. Hemeraiuibl u ux

coeJIMHEeHMs. MeTalIbl U UX COeAUHEHUS

Knaccugpukamuss ¥ HOMEHKIATypa HEOPTaHWYCCKHX COCTUHCHUN: OKCHJIOB
(coneobpazyromrue: OCHOBHBIE, KHUCIJIOTHBIE, am(pOoTepHBIC) u
HecoJieoOpa3yroliye; OCHOBaHUM (IIENOYM M HEpPacTBOPUMBIE OCHOBAaHMUS);
KUCIOT  (KHCIOpOJcOoJepKalie ¢  OeCKUCIOpOJHbIe, OJHOOCHOBHBIE U
MHOTOOCHOBHBIC); COJICH (CPEIHUX U KUCIIBIX )

Ouznueckue ¥ XUMHYECKHE CBOHCTBA MPOCTHIX  BEIIECTB-HEMETAUIOB:
BOJIOPO/1a, XJIOpa, KUCI0pOa, Cephl, a30Ta, pochopa, yriaepoia, KpeMHHS
®du3nueckue M XMMHYECKHE CBOMCTBAa MPOCTHIX BEIIECTB-METAIOB: JIUTHS,
HATpUS, KaJusl, MarHUSl M KaJbIHs, QIIOMUHUS, kKele3a. DIeKTPOXUMUYECKUN

PsI HAIPSKEHUM METAJIIOB

4.4

du3nyeckue U XMMHYECKHE CBOMCTBA BOAOPOAHBIX COCOUHEHHI HEeMETaIOB:

XJIOPOBOJIOPO/Ia, CEPOBOIOPO/IA, aMMHUAKA

4.5

4.6

4.7

4.8

4.9

dusnveckue U XMMUYECKUE CBOWCTBAa OKCHaoB HemetawioB: cepel (1V, VI),
azorta(ll, 1V, V), docdopa(lll, V), yrnepoma(ll, 1V), kpemuus(1V). [Tonydenne
OKCHJIOB HEMETAJLIOB

Xumnueckue cporcrBa okcuaoB: MetauioB |A-IIIA rpymn, nusaka, mequ(ll) u

xenesa(ll, 1). [TomyueHre OKCHIOB METAIIJIOB

XUMHYECKHE CBOMCTBA OCHOBAaHMM M aM(OTEPHBIX TUIPOKCUIOB (HA IpUMEPE
TUAPOKCUIIOB  aJIIOMUHUS, Kejie3a, LuHKa). [lomydeHue ocHoBaHUU U
aM(}OTEPHBIX THIPOKCHUIOB

OOmue XUMHUYECKHe CBOWCTBA KUCIOT: XJIOPOBOJAOPOIHOW, CEPOBOIOPOIHOM,
CEpHHUCTOM, CepHOH, a30THOH, (ocPopHO, KpeMHUEBOH, yroiapHOU. OcoOble
XUMHYECKHE CBOMCTBA KOHIICHTPUPOBAHHOM CEPHOM M a30THOM KHCJIOT.

HOJIy‘-ICHI/IC KHUCIIOT

OO01me XxuMHUYecKue cBoicTBa cpenHux coneil. [lomyuenue comeit

4.10

[Tonmyuenue, coOupaHue, pacrmo3HaBaHUE BOJOPOJAA, KHUCIOPOJA, aMMHAKa,

YTIIEKUCIIOTO Ta3a B JJabopaTopuu

411

[Tonyyenne aMMuaka, cepHOW M a30THOM KUCJIOT B MPOMBILNUIEHHOCTH. OO1ne

CITI0COOBI IMMOJIY4YCHUA MCTAJIJIOB



4.12

5.1

5.2

5.3

5.4

5.5

I'eneTnueckas cBSI3b MCXKAY KilaCCaMU HCOPTaHUYCCKUX COGI[I/IHGHI/Iﬁ
XUMH4YecKre pcaknuuu

KHaCCI/I(I)I/IKaLH/ISI XUMHUYCCKHUX peaKuHﬁ 10 pa3JIMYHbIM IIPU3HAKaM: 110 YUCITY U
COCTaBy YYAaCTBYHOIIMX B PCAKOHUH BCUICCTB, II0 TCILJIOBOMY 3(1)(1)6KTy, 8 (0]

W3MEHCHHIO CTCIICHEH OKHMCICHUS XUMHUUECKUX DJIEMCHTOB

TemnnoBoit 2 (heKkT XUMHUUECKOH peakiuu, TEPMOXUMHUECKHE YpaBHEHUS. DK30-
158 SHHOTepMI/I'-IeCKI/IC peaKHI/II/I. TepMOXI/IMquCKHG ypaBHeHI/ISI
OKI/ICJII/ITGJII)HOBOCCTaHOBI/ITeJII)HI)IG peaKHI/II/I. OKI/ICJII/ITCJII/I U BOCCTAHOBUTCIIN.
[Ipomecchl  OKMCIEHHS W BOCCTAaHOBJICHHS.  OJIEKTPOHHBIM  OamaHc
OKHCJIUTEIIbHOBOCCTAHOBUTEIILHOM PEAKITUN

Teopust HMEKTPOTUTHYECKON aucconuanuu. KaTHoHbl, aHUOHBI. DJIEKTPOIUTHI U
HEIIEKTPOJUThI. CHUIIbHBIC U C1a0bIe AICKTPOJIUTHI. CTENEHb JUCCOMAITTT
Peakiuun woHHOTO OOMEHA. YCJIOBHS NMPOTEKAaHUS PEaKIMidi MOHHOTO OOMEHa,

IIOJIHBIE Y COKPAILIEHHBIC HOHHBIC YPABHEHUS PEaKLIUN

XHAMHMS M OKpYyXKarolas cpeaa

6.1

6.2

6.3

6.4

6.5

BemecrBa u Marepuansl B IIOBCEIHEBHOM JKM3HM 4YeloOBeKa. besomacHoe
UCTOJIb30BAaHUE BELIECTB M XUMMUYECKUX peakuuil B jgabopaTopun H OBITY.

HepBaﬁ nmomMouib MMpu XUMHUYICCKUX 0XKOrax U OTpaBJICHUAX

XUMHUYECKOE 3arpsi3HEHHE OKpYyKaromeid cpefpl  (KUCIOTHBIE — JIOXKIH,
3arpsi3HEHUE TOYBBI, BO3[yXa W BOJOEMOB), CIOCOOBI €T0 MPEIOTBPAIICHUS
[Ipenenbuas ponyctumas konueHtpauus BemectB (IIJK). Ponp xumuu B
pEelIeHUU DKOJIOTHYECKUX TpoOieM. YCWIeHHe MapHUKOBOTO A dekTa,

paspymicHUC O30HOBOT'O CJI0A

[Ipumenenue cepsol, a3ota, pocdopa, yriepona, KpeMHUS U UX COCITUHEHUH B
OBITY, MEIWIIMHE, IMPOMBINIICHHOCTH M CEIIbcKOM Xo3sicTBe. [IpumeHeHwme
METAJUIOB M CIUIAaBOB (CTajlb, YYyTyH, IIOPAJIOMUHHHA, OpoH3a) B OBITY U
MIPOMBIIIICHHOCTH WX coenuHeHui. [loHsATHEe 0 KOpPO3UH METaIOB, OCHOBHBIC
CIOCOOBI 3aIIUTHI KX OT KOPPO3UHU

[IpupoaHble UCTOYHHKH YTIEBOJIOPOAOB (Yyroyib, MPUPOAHBIA Tra3, HeTh),
MPOYKTHI UX TiepepaboTku (OCH3MH), UX POJb B OBITY U POMBIIUICHHOCTH
[lepBoHavanbHbIE MOHATHA 00 OPraHWYECKHX BEIIECTBAX KAaK O COCAMHEHUSX
yriepona (MeTaH, 9TaH, STUJICH, alleTHICH, STaHOJI, TJMLIEPUH, YKCYCHAs KUCIIOTA).
[TonsiTvie 0 OMOMOTMYECKN Ba)KHBIX BEILIECTBAX: JKUPAX, OCTKaX, YIIIEBOIaX — U UX

POJIK B ) KU3HH YCTIOBCKA



7.1
7.2
7.3

PacuyéTsr:
o GpopmyraM XUMUYIECKUX COCTUHEHUI
Macchl (MaccoBOM) JTOJIM PACTBOPEHHOTO BEIIECTBA B PACTBOPE

Mo XUMHUYCCKUM YpPaBHCHHAM



YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYHEHUKA

METOAUYECKHUE MATEPUAJIBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HMHTEPHET






