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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 MBINUICHUS, 3aKJIaJIbIBA€T OCHOBBI
LEJIOCTHOTO B3IUIsI1a HA €UHCTBO NMPUPOABI M YEJIOBEKA, SIBJISIETCS OTBETCTBEHHBIM
ATaroM B POPMHUPOBAHUHU €CTECTBEHHO-HAYYHOU TPaMOTHOCTH 00YyUaIOIINXCS;



criocoOCTBYEeT (OPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUSI K €CTECTBEHHO-
HAay4YHbIM 3HaHHSM, K IIPUPOJE, K YEJIOBEKY, BHOCUT CBOM BKJIAJ B 3KOJIOTHYECKOE
oOpa3oBaHue 00y4aroIUXCsl.

JlanHple HampaBiieHUs B OOYYEHHHM XUMHMH OOECHEYHBAIOTCS CrHelupuKon
collepKaHUsl ~ y4eOHOro  MmpeameTa, KOTOpbIA  SBIAETCS  MEAaroruyecku
aJalTHPOBAHHBIM OTpa)K€HHEM 0a30BOM HAYKM XMMHUH Ha ONPEIECIEHHOM dTare 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 MO XUMHH C(POPMUPOBAHA HA OCHOBE
CUCTEMHOr0 noaxona K €€ m3ydeHnro. CopeprkaHue CKIIAJbIBAETCS U3 CUCTEMBI
MOHATUM O XUMHUYECKOM DJIEMEHTE U BEIIECTBE U CUCTEMBI IOHATUN O XUMUYECKOU
peakiuu. OO0e OTH CHCTEMBl CTPYKTYPHO OpPTraHU30BaHbl MO MPUHIMITY
IIOCJIEA0BATENBHOTO PAa3BUTHs 3HAHUM HA OCHOBE TEOPETUYECKUX MPEACTABICHUN
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
YPOBHSL K JIPyrOMY, BBINONHSAA (PYHKUMM OOBSCHEHUS U TPOTHO3UPOBAHUS
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 NPUPOJABI, LEHHOCTHOTO OTHOLIIEHWS K HAy4YHOMY 3HAHHUIO U
METO/IaM TO3HAaHUsI B Hayke. M3ydyeHWe XUMHUU NPOUCXOIUT C NPUBICUCHUEM
3HAHUW U3 paHee U3YUYEHHBIX YUYEOHBIX MpeaMeToB: «OKpyKaMMi MUp»,
«buonorus. 5-7 knacce» U «Pu3uka. 7 Kiacey.

[Ipy wu3yyeHHH XHUMHH MPOUCXOAUT (HOPMUPOBAHME 3HAHUM 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, MOHATUM, 3aKOHOB M TEOPETUYECKUX TMOJIOKECHUM,
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 TPUMEHEHHU 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 WHTEIUIEKTYaJbHO PAa3BUTON JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEILHOMY TPUHATHIO PEUICHUH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUAM KU3HU;

—  HampaBJICHHOCTh OOyYEHHS Ha  CHCTEMAaTHYEeCKOEe MPUOOIIEeHUE
OOyJarommxcss K CaMOCTOSTEIHHOW MO3HABATEIHLHON JEATEIbHOCTH, HAyYHBIM
METO/IaM TO3HaHUs, (GOPMHUPYIONUM MOTHBAILIMIO M PA3BUTHE CIOCOOHOCTEH K
XUMUHU;

— obecrnieyeHue yCIoBH, CIOCOOCTBYIOIIUX MPUOOPETEHUIO 00yUarOIIMMUCS
OTIBITA PAa3HOOOPA3HOUN MEATETHLHOCTH, IMO3HAHHWS W CaMOIO3HAHUS, KIFOUYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETCHIINI), WUMEIOIIMX YHUBEPCAIHHOE 3HAYCHHUE IS
Pa3IUYHBIX BUJIOB ACSITEIBHOCTH;

— ¢opmupoBanue oOmEeld (QyHKIMOHAIPHON W  €CTECTBEHHO-HAYYHOMU
IPaMOTHOCTH, B TOM 4YHCJ€ YMEHUW OOBSACHATH W OLICHUBATh SIBJICHUS
OKPYIKaIOIIEro MHpA, MCIOJB3Yysl 3HAHWUS W OMBIT, IMOJYYCHHBIC MPH U3YUCHUHU
XUMUHW, TPUMEHITh WX MPU pPEIIeHHH MpoOJeM B TOBCETHEBHOW KH3HU U
TPYZIOBOM JIE€SITEIbHOCTH;

— ¢opMmupoBaHHe y OOy4YalOMIMXCA TIyMaHUCTHYECKUX OTHOILICHUH,
MOHUMAHUS IIEHHOCTH XUMHUYECKUX 3HAHWA IS BBIPAOOTKH JKOJIOTHYCCKH
IEJI€CO00Pa3HOTO TOBEECHNUS B OBITY W TPYIOBOM NEATETLHOCTH B IEIAX
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 TpO(DHIIS M HAMPaBICHHOCTH NaTbHEUIIETO
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 MeToHax MO3HAHUS B XUMHUU. YHCThIE BEUIECTBA MU CMECH.
CriocoObl pa3zziesieHust 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 BemlecTB. (OTHOCHTENbHAasE aTOMHAas —Macca.
OTHocuTENnbHAsT MOJIEKYJIsIpHAast Macca. MaccoBast 10711 XUMHUYECKOTO 3JIEMEHTA B
COEIMHECHUMU.

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

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

Xumuyeckuii IKChepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCY/I0H, mpaBuiaMu paboThl B JIaDOpaTOpUu U
npuéMaMu o0paileHus ¢ JIabopaTOpHbIM 00OPYJIOBAHUEM, U3YUCHUE U OMHCAHUE
bu3uYeCKX CBOWCTB 00pa3lloB HEOPraHWYECKHX BEIIECTB, HaOII0JACHUE
¢u3nueckux (IJIaBJIEHUE BOCKA, TasHUE JbJA, PACTUPAHHE caxapa B CTYIIKE,
KUIIEHUE U KOHJEHCAlMs BOAbI) U XUMHUYECKHX (FOPEHHE CBEUHU, MPOKAIUBAHUE
MEJTHOM MPOBOJIOKH, B3aUMOJICHCTBHE MeJia C KUCJIOTOMN) sSIBIICHUI, HAOII0IeHUE U
ONMCAaHWE MPU3HAKOB MPOTEKAHWUS XMMHUUYECKHX peaklHil (pasiiokeHue caxapa,
B3aUMOJICHCTBUE CEPHOM KHUCIOTHI C XJIOPUIOM Oapusi, pa3ioKEHUE THUIPOKCH]IA
meau (11) mpu HarpeBaHuu, B3anMOACHCTBHE Keje3a ¢ pactBopoM cos meau (11),
U3y4YEHHUE CIOCOOOB pPa3felIeHUs] CMECEil: ¢ MOMOIIBIO MarHuTa, (PUIbTpOBaHUE,
BbINIapUBaHUE, AUCTHILIIALMUSA, XpoMaTorpadus, NpoBEJeHUE OUYUCTKH MOBAPEHHON
COJIU, HAONIOJIEHUE W  ONHWCaHUuE  pPe3yJbTAaTOB  MPOBEICHUS  OIbITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUS MAacChl, CO3JaHHE MOJICNIE MOJIEKYII
(ILIapOCTEPHKHEBBIX).

Baxueime npeacTaBuTe M HEOPraHUYECKUX BelleCTB

Bo3ayx — cmech razoB. CocraB Bo3ayxa. Kucimopon — 3ieMEHT U mpocToe
BelecTBO. HaxoxaeHnue kuciopona B Tpupoje, (HU3MYECKHE M XUMHUYECKHE
cBoiictBa (peakuuu ropeHusi). Oxcunabl. Ilpumenenne kuciopoga. CrocoObl



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

TernoBod »h(dEeKT XUMHUUYECKOW peakluud, TEPMOXUMUYECKUE 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
npupojsie, (GU3MYECKME U XUMHUYECKHME CBOWCTBA, MPUMEHEHUE, CIIOCOObI
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 BelllecTBa B pacTBOpe. XUMHUUYECKUE CBOKMCTBA BO/Abl. OCHOBaHUS.
Ponp pacTBOpOB B IpUpOJIe U B KU3HU 4yenoBeka. KpyroBopot Boabl B IPUPO/IE.
3arpsA3HeHHe NPUPOAHBIX BOJ. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccudukanus neoprannueckux coenuueHuit. Oxcuapl. Kiaccuduxanus
OKCHUJOB:  coyeoOpa3yroniue (OCHOBHBIC, KHCJIOTHBIE, aM(OTEepHBIE) U
HecosieoOpasyromme. HomeHkmarypa okcuaoB. Du3MUECKHE W XHUMHUYECKUE
CBOMCTBa OKCUIOB. [lonyueHne oKkCuaoB.

OcHoBanus. Krmaccudukanuss oCHOBaHHM: MIENOYM W HEPACTBOPUMBIE
ocHoBaHuA. HomeHknatypa ocHoBaHui. PU3MYECKHE UM XHMHUYECKHE CBOWMCTBA
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 XUMHUYECKHE CBOWCTBA COJICH.
[lonydenue comnen.

['eHeTnyeckas CBSI3b MEXKY KJIaCCaMU HEOPTaHUYECKUX COEAUHEHUN.

Xumuueckuui IKCnepumenm:

Ka4eCTBEHHOE OMPEECICHUE COACPKaHUs KUCIOpOAa B BO3AYyX€, MOJyUYEHHUE,
coOupaHue, pacrmo3HaBaHWE W M3YYCHHE CBONCTB KHUCJIOPOJA, HAOIIOJCHUE
B3aUMOJICHCTBUSl BEIIECTB C KHUCJIOPOJAOM M YCJIOBHUS BO3HUKHOBEHHUS U
MpeKpallleHus] TopeHus (Mo)Kapa), O3HAKOMJICHME C O0Opa3lnaMHu OKCUIOB U
ONKMCAHWE WX CBOWCTB, MOJy4YeHHE, COOMpaHHE, PACMO3HABAHME U HU3YUYCHUE
CBOMCTB BOJOpoja (ropeHue), B3auMojcicTBre Bogopoaa ¢ okcugoMm menu (I1)
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUATIOB), HAOIIOJIEHUE OOpa3llOB BEIIECTB
KOJIMYECTBOM | MOJIb, HCCIEOBAaHUE OCOOCHHOCTEH PACTBOPECHHS BEIIECTB C
pa3IMYHONM PAcTBOPUMOCTBHIO, TPUTOTOBJIEHUE PACTBOPOB C OMNPEACIEHHOU
MacCcOBOW J0JIel pacTBOPEHHOIO BEIIECTBA, B3aUMOJECHCTBHUE BOABI C METAJJIAMH
(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) ¢ pacTtBopoM cepHOI KHCIOTHI,
KHCJIIOT C METajulaMH, pPEaKUUil HEeUTpalh3aluy, IOJYyYEHHE HEpPaCTBOPUMBIX
OCHOBAHUWM, BBITECHEHHWE OJHOTO METaJIa APYTUM K3 PACTBOPa COJIA, PEIICHUE
DKCIEPUMEHTAIBHBIX 33/1ad N0 TeMe «BaXHEeWIIne KIacChl HEOPraHHMYEeCKHUX
COCTMHEHUI».

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

[lepBble MOMBITKK KIACCU(PUKAIIMU XUMHUYECKUX dJeMEHTOB. [loHsatne o
rpynmnax CXOJHBIX 3JJIEMEHTOB (IEJIOYHBIE M IIETOYHO3EMEIbHBIE METAJLIbI,
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
[Tepuoanueckoit cucrembl xumuueckux saemeHToB JI. . MenneneeBa. [lepruoasl
u rpynmbl. OU3nyecKuil CMBICH MOPSAKOBOTO HOMEpPA, HOMEpPOB NEPUOAA U
IPYNIBI 2JIEMEHTA.

Crpoenune atomoB. CocTtaB aTOMHBIX siaep. M3otonbl. Dnektponsl. CTpoeHue
ANEKTPOHHBIX  000JIOYeK aToMOB TepBbIX 20 XHUMHYECKHUX  DJIEMEHTOB
[Teprnonnueckoir cucremsl J[. WM. MenneneeBa. XapakTepuCTUKa XUMHAYECKOIO
AJIEMEHTA 110 ero nosoxeHur B [lepuoanueckoit cucreme /. . Menneneena.

3aKOHOMEpPHOCTH H3MEHEHUS paJuyca aTOMOB XHUMHYECKHX DJIEMEHTOB,
METAUIMYECKUX U HEMETAJUIMYECKUX CBOWCTB IO FPYNIIaM U EPUOJAM.

3navenue [lepuoauueckoro 3akoHa u [lepuoauyueckoil CUCTEMbBI XUMHUYECKUX
AJIEMEHTOB Ui pa3BUTUsA Hayku W mnpaktuku. [[. WM. MenneneeB — yuy€Hbli U
IPaK/IaHHH.

Xumudeckass CBsA3b. KoBajieHTHast (TOJISIpHAsT W HEMOJISIpHAs) CBSI3b.
DNEKTPOOTPUIIATEILHOCTh XUMUUECKUX 3JIEMEHTOB. IOHHAs CBSI3b.

Crenenp  okucieHus.  OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIE  PEAKIIHM.
[Iporiecchl okucneHus U BoccTaHOBIEHUs. OKUCIUTENN U BOCCTAHOBUTENH.

Xumuueckuit IKCnepumenm:

u3y4yeHue oO0pa3loB BELIECTB METAUVIOB W HEMETAUIOB, B3aUMOJICHCTBHE
TUJPOKCUAA LHMHKA C pAacTBOPAaMHM KHUCJIOT W 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 WCIOJIb30BAaHME KaK OOIMMUX €CTECTBEHHO-HAYYHBIX
MOHSATUM, TAK W MOHATHH, SIBJISIONINXCS CUCTEMHBIMU JUISI OTAEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI'O IIMKJIA.

OO01mue ecTeCTBEHHO-HAYUYHbIE TOHSATHUS: HAy4YHBIN (akT, TUNOTE3a, TEOpHs,
3aKOH, AaHaliu3, CHHTE3, KiIaccupukanuus, NEePUOJAUYHOCTb, HAONIIOJEHUE,
AKCIIEPUMEHT, MOJICJINPOBAHUE, U3MEPEHNE, MOJICIIb, SIBIICHUE.

®usuka: wmarepus, aTroM, OJJEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIH],
M30TOIBI, PAAUOAKTUBHOCTb, MOJIEKYJa, AJIEKTPUUYECKUN 3apsll, BELIECTBO, TEIO,
00BEM, arperaTHoe COCTOSTHUE BEIIeCTBA, ra3, (U3MYECKUE BEIMYUHBI, €IUHUIIBI
M3MEpPEHUS, KOCMOC, TIJIaHETHI, 3BE€3/1b1, COJHIIE.

buonorus: dorocunres, apixanue, onocdepa.

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

9 KJIACC

BemecTBo U XMMHYeCKasi peaKkIus

Ilepnonnueckunt 3akoH. [lepuoanueckas cucteMa XMMHYECKUX 3JIEMEHTOB [1.
N. MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOMCTB
XUMUYECKUX DJIEMEHTOB TMEPBBIX TPEX TMEPHUOJOB, KalMs, KaJlbLHUI U HUX
COCIMHEHUI B COOTBETCTBUM C TMOJIOKEHUEM 3JJIEMEHTOB B Ilepmoamueckoi
CHUCTEME U CTPOCHUEM UX ATOMOB.

CrtpoeHue BellecTBa: BHJbl XUMHUYECKOW CBSI3U. THIBI KPUCTATITUYECKUX
pPELETOK, 3aBUCUMOCTh CBOWCTB BELIECTBA OT TUIIA KPUCTAJUIMYECKOW PEIIETKU U
BHJIa XUMHYECKOH CBSI3U.

Knaccudukanys m HOMEHKJIATypa HEOPraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOWCTBA BEIIECTB, OTHOCSIIMXCA K PA3IMYHBIM KJIACCaM HEOPraHUYECKHUX
COCIUHEHUM, TEHETUYECKAs CBSI3b HEOPraHUUYECKUX BELIECTB.

Knaccudukanus XuMAYeCKUX peakiuii Mo pa3IuyHbIM MpU3HaKaM (110 YHCITY
M COCTaBy YYacTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIJIOBOMY 3(DdeKTy, Mo
M3MEHEHUIO CTENEHEW OKMUCIICHUSI XUMMUYECKUX AJIEMEHTOB, IO 00OpPaTUMOCTH, MO
y4acTHUIO KaTajau3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKINU, TEPMOXUMHUYECKUE
YpaBHEHHS.

[Tonsitue 0 ckOopocTH XUMHUYeCKOW peaknuu. [loHsTHE 00 O0OpaTUMBIX U
HEOOpAaTUMBIX XMMHUYECKUX peakuusx. [IoHATHEe 0 TOMOrE€HHBIX M Te€TEpOreHHBIX
peakuusx. [lonsatue o karanuse. [loHsATHE O XMMUYECKOM paBHOBeCUU. DaKTOPBHI,
BIIMSIFOIIME HA CKOPOCTh XUMHYECKOW pPEAKIUU M IOJOKEHHE XHUMHUYECKOIO
paBHOBECHSL.

OKHCIUTEIbHO-BOCCTAHOBUTENFHBIE  PEaKIMM,  JJIGKTPOHHBIM  OanaHc
OKHUCJIMTEIbHO-BOCCTAHOBUTEIIBHON  pEaKIIUU. CocraBnienue YpaBHEHH



OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIMA C  HCIOJb30BAHHEM  METOJA
AIIEKTPOHHOTO OajaHca.

Teopus ANEKTPONUTUIECKON TUCCOUUALIMU. DIIEKTPOIUTHI U HEIJIEKTPOIIUTHI.
Kartnonsl, aHnoHbl. MeXaHU3M [HUCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAMU
xumMudeckon cBszu. Ctenenp guccounanu. CUibHbIE U c1a0ble JIEKTPOTUTHI.

Peakimuun noHHOTO 0OMEHa. Y CIOBHS MPOTEKAHUS PEAKIIMH HOHHOTO OOMEHa,
IIOJIHBIE W COKpAIIEHHBIE HMOHHBIE YypaBHEHMS peakuui. CBOWCTBAa KHUCIOT,
OCHOBaHMW W COJIGM B CBETE TMPEICTABICHUNH 00 AIEKTPOIUTHUECKON
nucconnanyu. KauecTBeHHbIE peakiny Ha HOHBL. [loHsATHE O THIpPOIN3E COJIEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJCISIMM KPUCTALIMYECKUX PEIIETOK HEOPraHUYECKUX
BCIIIECTB — METAJIOB W HEMeTaIoB (Tpadura M anmasa), CIOKHBIX BEIIECTB
(xJopuga HaTpusi), UCCIIEIOBAHUE 3aBUCUMOCTU CKOPOCTHM XUMHUYECKOW peakiuuu
OT BO3JICUCTBUS PA3IUYHBIX (HAaKTOPOB, MCCIEIOBAHUE JIIEKTPOMPOBOJHOCTH
pPacTBOPOB BEIIECTB, IMpPOLECCAa AWCCOLMALMU KHUCIOT, IIEJIOYEed M COJIEH
(BO3MOXXKHO  HCIOJB30BAHME BUJEO MAaTEPHANIOB), IPOBEJCHHE  OIbITOB,
WUTIOCTPUPYIOIIUX ~ TPU3HAKM  TPOTEKAHWs]  peakluid HOHHOrO  oOMeHa
(oOpa3oBanue ocajaka, BbIIEJICHUE Tas3a, oO0pa3oBaHHWE BOJbI), OIbBITOB,
WUTIOCTPUPYIOIINX — MPUMEPBI  OKUCIMUTEIBHO-BOCCTAHOBUTEIIBHBIX  PEAKLIMI
(ropeHue, peakiMy pasyioKEeHHs, COCUHEHUs), PACTIO3HABAHUE HEOPTaHUYECKUX
BEIIECTB C TNIOMOIIBIO KAYECTBEHHBIX PEAKIMd Ha HOHBI, pEUICHUE
DKCHEPUMEHTAIIBHBIX 3a]1a4.

HeMmeTaibl 1 MX COeIMHEHUS

OOmast xapakTepucTuka TraloreHoB. OCOOEHHOCTH CTPOEHHSI aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue W (PU3NYEeCKHe CBOMCTBA MPOCTHIX
BEIIECTB — TAJOreHOB. XHWMHUYECKHME CBOMCTBA Ha MpPUMEPE  XJopa
(B3aMMOJEICTBHE C METaJUlaMHM, HEMETajulaMH, IIeJo4yaMu). XJIIOPOBOJOPO/I.
ConsiHast KUCIOTa, XMMUYECKHE CBOMCTBA, MOJy4YEHHE, NMpUMEHEHHe. JleiicTBue
XJIOpa U XJOPOBOAOPOJA HA OPraHW3M 4YeJlOBEKa. BakHeWluue XJIOpuabl U HX
HAax0KJICHUE B IIPUPOJIE.

Oo6mas xapakrepuctuka 3neMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapakTepHble cTerneHu okuciaeHus. CtpoeHune u (uU3NYECKUE CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPO/A U Cephbl. AJIOTPOITHBIE MOAU(DUKAIIMN KUCIOPOa
U cepel. Xumudeckue cBoiicTBa cepbl. CepoBOIOpOJ, CTpOCHUE, (PU3HUECKHE U
XUMHUYECKHE cBOMCTBA. OKCUABI CEpbl KAK NPEACTABUTENIN KUCIOTHBIX OKCHJIOB.
Cepnast kucioTa, (QU3NYECKHMe W XUMUYECKHE CBOWCTBa (00mue Kak
MPEACTaBUTENA Kjacca KHCIOT W chenuduyeckne). XHUMHUYECKHE pPEaKIuHu,
JeXallue B OCHOBE MPOMBIIUIEHHOIO CHOco0a MOJyYEHUsI CEpHOM KHUCIOTHI.
[Ipumenenue cepHor KUCIoThl. COMM CEpHOM KUCIOTHI, KAUECTBEHHAs PEAKLIMS Ha



cyibdar-uoH. HaxoxaeHue cepbl U €€ COEIMHEHH B mpupojae. XUMHUYECKOE
3arpsiI3HEHUE OKPYIXKAIOIIEH Cpeabl COECIMHEHHUSIMH cepbl (KHCIIOTHBIE JOXK[H,
3arpsi3HEHHE BO3AyXa U BOJIOEMOB), CIIOCOOBI €ro MPeI0TBPAICHUS.

OO6mast xapaktepuctuka 3JeMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEpHbIE CTENEHH OKHUCIECHHS. A30T, paclpOCTpaHEHHE B MPUPOJE,
(du3nueckue 1 XuMHYeCKue cBoiicTBa. KpyroBopor azora B npupoje. AMMHUaK, ero
(bu3nYecKre U XMMUYECKHUE CBOMCTBA, MOJydYeHHe U npuMeHeHue. Conu aMMOHus,
uX Qu3n4YecKknue U XUMUYECKUE CBOICTBa, mpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHMS. A30THasi KHMCOTa, €€ MojdyuyeHue, (PU3NYECKue U XUMHUYECKUe
cBoiicTBa (0OIlMEe Kak TMpeJCTaBUTENS Kilacca KHUCIOT U  cHeluduyecKue).
Hcnonb3oBaHWE HUTPATOB M COJIEM aMMOHHUSI B KadyeCTBE MMHEpaJIbHBIX
yaoOpeHuil. XUMHUYECKOe 3arps3HeHUE OKPYIKAIOIICH CPeIbl COSTMHCHUSIMHU a30Ta
(KUCTIOTHBIE JNOXAM, 3arpsi3HEHHE BO3/AyXa, IMOYBBI U BOA0EMOB). Docdop,
alnoTponueie Moaudukanuu (ochopa, uUMUECKHEe U XUMUYECKHE CBOMCTBA.
Oxcug pocdopa (V) u pochopHas kuciora, puznueckue U XUuMUUECKUE CBOMCTRA,
nonyudenue. Mcnonb3oBanne GpochaToB B KaueCTBE MUHEPATBHBIX YI00PCHHIA.

Oo6mas xapaktepuctuka ameMeHToB |VA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTEpPHbIE  CTENEHW  OKHUCICHHUS.  YTIEpOJd,  aJUIOTPOIIHbIE
Moau(pUKalMKM, PACIPOCTPAaHEHHE B NpUpOJe, (PU3NYECKHE U XUMHUYECKUE
cBoiicTBa. Ancop6Ouus. Kpyrosopot yriaepoaa B npupojie. OKCuabl yriepojaa, ux
¢u3nueckue W XUMUYECKHE CBOMCTBA, JEHCTBUE Ha >KUBbIE OpPraHU3MBI,
NOJIyYEHUE U MPUMEHEHHE. DKOJOTMYECKHE MpOOJEMBbI, CBSI3aHHBIE C OKCHIOM
yraepona (IV), rumore3a rnobanbHOrO TMOTEIJIEHUS KJIMMAaTa, IMapHUKOBBIN
b dexT. YronbHas KACI0Ta U €€ CONM, UX (PU3MUECKUE U XMMHUYECKUE CBOMCTBA,
nojiydeHue u npuMmeHeHue. KauecTBeHHass peakuuss Ha KapOOHAT-MOHBI.
Hcnonp3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO35MCTBE.

[lepBoHaUaNbHBIE MOHATUS 00 OPraHUYECKUX BEIECTBAX KaK O COSIUHEHUSIX
yriepojia (MeTaH, 3TaH, 3TUJIEH, alleTUJIEH, 3TaHOJI, TJIMLEPUH, YKCyCHasl KUCIIOTA).
[IpuponHble HCTOYHUKH YTIAEBOAOPOAOB (Yrojb, NPUPOIHBIA Ta3, HEPTH),
OPOAYKThl UX mepepaboTku (OEH3WH), UX POJIb B OBITY M MPOMBILUIEHHOCTH.
[TonsiTve 0 OMOMOTHYECKU BaXKHBIX BEIIECTBAX: KMpax, OeiKax, yriieBojax — U X
poinu B OKM3HM 4YeJOBEKa. MaTepualibHOE €IMHCTBO OpPraHUYECKUX H
HEOPraHUYECKUX COCTUHEHHUI.

KpeMHuuii, ero Qusnueckue ¢ XHUMHYECKHE CBOMCTBA, IOJIyYEHUE U
npuMmenenne. CoenuHeHHs KpeMHuUs B mnpupoge. OOmue mnpeacTtaBieHus 00
okcuse kpemuus (1V) u kpemnueBoi kuciore. CHIMKAThI, UX UCIIOJb30BAHUE B
ObITY, B IIPOMBIIIUICHHOCTU. BakHelilline CTpoUTENbHbIE MaTepHalbl: KEpaMHKa,



CTEKJIO, LIEMEHT, OeTOH, kene300eToH. [IpobiiemMbl 6€30MacCHOr0 MCIOJIb30BAHUS
CTPOMUTEIBbHBIX MATEPUAIIOB B TIOBCEAHEBHOM KU3HU.

Xumuueckuui IKChepumenm:

U3y4YeHUEe 00pa3I0B HEOPraHUYECKUX BEIIECTB, CBOMCTB COJITHOW KHCIOTHI,
MPOBEJICHNE KAYECTBEHHBIX PEaKIMil Ha XJIOPUA-UOHBI U HAOIIOJCHUE TTPU3HAKOB
UX TPOTEKAHMS, OMBITHI, OTpaxkaromue (U3NYECKHE U XUMUYECKHUE CBOMCTBA
rajoreHOB M HUX COEIMHEHHUI (BO3MOXXHO UCIIOJb30BaHUE BHUACOMATEPHUAIIOB),
O3HAKOMJIEHME C 00pa3lamMu XJOPUAOB (TrajoreHuJoB), O3HAKOMJIEHHE C
oOpasilaMu ceppl H €€  COeQUHEHUSIMU  (BO3MOXKHO  HMCIOJB30BAHHE
BUJIEOMATEPUAIIOB), HAOIIOICHHE TIpoliecca OOYTIIMBaHUs caxapa Moj JACUCTBUEM
KOHIEHTPUPOBAHHOW CEPHOM  KHUCJIOThI, HW3Yy4YEHHWE XUMHYECKHUX CBOMCTB
pa30aBIEHHON CEPHON KUCIIOTHI, MPOBECHNE KAaUeCTBEHHON peaKinu Ha cybdar-
WOH M HaOJIOJeHWEe TpH3HaKa €€ MPOTEKaHWs, O3HAKOMJIEHHWE C (U3UYECKUMU
cBoiicTBaMu a3ora, ¢ochopa MU HUX COEIAUHEHHH (BO3MOXKHO HCIOJb30BaHUE
BUJIEOMATEPHUATIOB), 00pa3liaMu a30THBIX U (HOCHOPHBIX yAOOpEHUH, MOITyUYEHUE,
coOupaHue, pacrno3HaBaHUE U M3YYCHUE CBOMCTB aMMHakKa, MPOBEJACHUE
KaueCTBEHHBIX PEAKIMA Ha MOH aMMOHMs U (hochaT-uoH U U3ydeHUE MPU3HAKOB
UX TIPOTEKAHUSI, B3AMMOICCTBUE KOHIEHTPUPOBAHHON a30THOU KUCJIOTHI C MEJIbIO
(BO3MOYXHO HCIIO0JIb30BaHUE BUJIEOMATEPUAIIOB), U3y4EeHUE MOJIEIIen
KPUCTANIMYECKUX PEIIETOK anmasza, rpadura, ¢yiuiepeHa, O3HAKOMIIEHHE C
MPOIIECCOM  aJCOPOLIMU PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YTIEM W
YCTPOMCTBOM MPOTHBOTa3a, MOJIydyeHHEe, COOMpAHUE, PACMIO3HABAHUE U U3YyUYEHUE
CBOICTB YIJIEKMCIIOTO Ta3a, MPOBE/ICHNE KaYeCTBEHHBIX peakluii Ha KapOoHAT U
CUJIMKAT-UOHBl W W3YyYEHHE TNPU3HAKOB HUX MPOTEKAHMS, O3HAKOMIICHHE C
MPOAYKIIMEN CHJIMKATHOM MPOMBINUIEHHOCTH, PEIICHUE 3SKCIEPUMEHTAIBHBIX
3a1a4 o TeMe « BaxxHenme HeMeTalIbl U UX COSTUHEHUS.

MeTasuiibl 4 UX COeTUHEHMSI

OO01mast xapakTepUCTUKAa XUMHUYECKUX JIEMEHTOB — METAJUIOB Ha OCHOBaHUU
ux nosioxkeHuss B llepuommueckor cucreme xumuuyeckux ssemeHtos [ .
MenaeneeBa u crpoeHust atomoB. CTpoeHue MeTtauioB. Mertajuindeckasl CBsI3b U
METAJUIMYECKAST ~ KPUCTAJUIMYECKAs  PEMIETKA.  JJNEKTPOXUMUYECKUH  pAl
HaIpsbKeHU MeTamuioB. Ou3nueckue U XMMHYECKHE CBOMCTBa MeTaiuioB. OOIue
CIOCOOBI TIONIy4eHUs MeTauioB. [loHATHE O KOPpPO3WM METALIOB, OCHOBHBIE
CrocoObl 3amUThl UX OT Kopposzuu. CruiaBel (CTallb, YyTYH, AIOPATIOMUHUH,
OpoH3a) ¥ UX IPUMEHEHUE B OBITY U IPOMBIIIIEHHOCTH.

[Ilenounsie MeTasbl: nonoxkeHue B [lepuoanyeckon cucremMe XUMMHUYECKHX
sanemeHToB . . MennaeneeBa, CTpoeHHME MX aTOMOB, HAXOXKJIEHUE B IPUPOJE.
duznyeckre ¥ XMMUYECKUE CBOMCTBA (Ha mpuMepe HaTpus W Kamus). OKCUIbl U



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

[IlemoyHO3EeMENBHBIE METAUIl MAarHUA W KaJbLMK: TMOJIOKEHUE B
[Tepuoguueckout 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: TIookeHue B [leproandeckoil cucTeMe XUuMHYECKUX DJIEMEHTOB
J. N. MengneneeBa, CTpoeHHME aroma, HaxOxJeHHE B Ipupone. Pusnueckue u
XUMHUYECKUE CBOMCTBA aFOMUHUSA. AM(OTEpHBIC CBOMCTBA OKCHJIA U THIPOKCHIA
AJTIOMUHHSL.

Keneso: monoxenue B [leprpoanyeckon cUCTeME XUMUYECKHUX AJIEMEHTOB [l.
. MengeneeBa, CTpoeHHE aroma, HaxOXxJIcHUE B mnpupoaec. Duznyeckue 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  BHUJIEOMATEPHUANIOB), 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 TUIPOKCUAA 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 peakiuid B ObITy. [lepBas momoiipb 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 WCIOJIb30BAHUE KaK OOIMMUX €CTECTBEHHO-HAYYHBIX
MOHSATUM, TAK W MOHATHH, SBISIONIMXCS CUCTEMHBIMU JUISl OTAEJIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI'O IIMKJIA.

OO0mue ecTeCTBEHHO-HAYUYHbIE MOHSTHUS: HAay4YHBIM (pakT, rumores3a, 3aKoH,
TEOpUsl, aHalu3, CHUHTE3, KiIacCu(puKalus, M[epUOJUYHOCTh, HAOJIIO/ICHHUE,
SKCIEPUMEHT, MOJAECIUPOBAHUE, HU3MEPEHUE, MOJIEIb, SIBJICHUE, MAPHUKOBBIN
3¢ PeKT, TEXHOIOTHS, MaTCPHAIIBI.

duznka: marepusi, aTroM, OJIECKTPOH, MPOTOH, HEWUTPOH, HOH, HYKIIH],
W30TOIbI, PAJUOAKTHBHOCTh, MOJIEKYJIA, DJJICKTPUYECKHUU 3apsii, NPOBOJHHKH,
MOJYTIPOBOJTHUKH, JTUAJEKTPUKH, (POTOSJIEMEHT, BEIIECTBO, TEJNO, OOBEM,
arperaTHoOE COCTOSIHUE BEIECTBA, a3, PaCTBOP, PACTBOPUMOCTh, KPUCTAJIIINYECKas
peméTKa, CruiaBbl, (PU3MUYECKHE BEIUYUHBI, €IUHUIBI W3MEPEHHs, KOCMHUYECKOE
MIPOCTPAHCTBO, TUIAHETHI, 3BE3/b1, COJIHIIE.

buonorus: ¢orocunrtes, npixanue, Ouocdepa, 3KOCUCTEMa, MHUHEpAIbHBIC
yAOOpEHMS, MUKPOIJIEMEHTHI, MAKPOAJIEMEHTHI, MUTATEIHHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MuHEpanbl, TOPHBIE TOPOJIBHI,
MOJIE3HBIE UCKOMAEMBIE, TOILUIUBO, BOJIHBIE PECYPCHI.



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

JIMUHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yJabTaThl OCBOCHHS MPOTPAMMBI OCHOBHOTO OOIIETO
o0Opa3oBaHus JOCTHUrarTCs B XoJ€e OOy4YeHHMs XUMUU B €JIMHCTBE YYEOHOW U
BOCTIMTATEIIHLHON JIEATEIHHOCTH B COOTBETCTBUU C TPAJUIIMOHHBIMA POCCUHCKUMU
COLIMOKYJIbTYPHBIMH W JAYXOBHO-HPAaBCTBEHHBIMH IIEHHOCTSIMH, TPHHSTHIMH B
o0miecTBe MpaBWIaMH M HOPMAaMH TOBEAEHHS M CHOCOOCTBYIOT IMpolleccam
CaMOIIO3HAHUS, CAMOPA3BUTHS U COLMANIN3AIINN 00yYarOIIUXCSl.

JIn4HOCTHBIE  PE3yJIbTaThl ~ OTPAXKAIOT  TOTOBHOCTh  OOYYaIOIIUXCS
PYKOBOJICTBOBAThCSI CHCTEMOW TIO3UTHUBHBIX IIEHHOCTHBIX OpPHUCHTAMA U
pacIIMpeHue OnbITa AeITeILHOCTH Ha €€ OCHOBE, B TOM YHCIIC B YaCTH:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS

IIEHHOCTHOTO OTHOIICHUS K OTEYECTBEHHOMY KYJIbTYpPHOMY, HCTOPHUECKOMY
W HAy4YHOMY HACJICIUI0, TIOHUMAHWs 3HAYCHUS XUMUYECKOW HAyKd B JKHU3HU
COBPEMEHHOTr0 OOIIECTBA, CIIOCOOHOCTH BIIAJIETh JOCTOBEPHOW HHGOpMAIMEil o
NEPEIOBBIX JOCTMKEHUSX W OTKPBITUSX MHPOBOH M OTEUECTBEHHOW XHMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUAX 00 YCTPONCTBE MHpa U O0IIECTBA;

2) TPa’KIaHCKOT0 BOCTIMTAHMA:

MPEACTAaBICHUS O COLMAIBHBIX HOPMax M TMpaBUIaX MEXIMYHOCTHBIX
OTHOIIIEHUH B KOJUIEKTHBE, KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIIECTBEHHO
MOJIE3HOM,  yYEOHOUCCIEAOBATENbCKOM, TBOPYECKOM W APYrMX  BHAAX
JeSTeTbHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOW COBMECTHOW MAEATEIHHOCTH TIpU
BBITIOJITHGHUN YYCOHBIX, TO3HABATEIBHBIX 3a/1ad, BBIMOJHCHUH XWMHYECKHX
HKCIIEPUMEHTOB, CO3JIJaHUU YICOHBIX TTPOEKTOB, CTPEMJICHHUS K B3aUMOTIOHUMAaHUIO
¥ B3aUMOIIOMOIIM B TIPOIECCE OTOW YUYEOHOH JEATEIBHOCTH, TOTOBHOCTH
OLICHWBAaTh CBOE TIOBEJEHUE W TOCTYNKH CBOUX TOBapHUINEd C TO3UIUH
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHHUS MTOCIICACTBUI TTOCTYIKOB;

3) HEHHOCTH HAYYHOT0 MO3HAHUSI:

MHUPOBO33PEHYECKHE TIPE/ICTABIICHUS O BEIECTBE M XWMHUYECKOW DPEaKIuH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHs HAYKH M COCTaBIISIONINEC
OCHOBY I TTIOHUMAaHHUsS CYIIHOCTH HAYYHOW KapTHHBI MUpPA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX PAa3BUTHsI TMPUPOJBI, B3aWMOCBS3SX YEJIOBEKA C
MIPUPOJHOM CPEJION, O POJIM XMMHUHU B TIOZHAHUH 3TUX 3aKOHOMEPHOCTEMN;

MO3HABATENILHBIE MOTHUBHI, HAMIPABJICHHBIC HA MMOJTYYEHUE HOBBIX 3HAHWM 10
XUMUH, HEOOXOJUMBIC NJi1 OOBSCHEHHS HAOJI0JIaeMbIX IPOIECCOB M SBJICHUMH,
MO03HABATEIILHON, WH()DOPMAITMOHHOW M YHUTATCIBCKOW KYJIbTYpPHI, B TOM YHCIIE
HABBIKOB CaMOCTOSITEIbHOH pabOThl C Y4YEOHBIMH TEKCTaMH, CIIPABOYHOMN



JUTEpPaTypoOn, JOCTYNMHBIMM TEXHUYECKUMHU CPEACTBAMH HH(POPMAIMOHHBIX
TEXHOJIOT UM,

WHTEpeC K OOYyYEHHI0O M TI03HAHMIO, JIO003HATEIBHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K  CaMOOOpa30BaHUIO, TMPOEKTHOM M  HCCIIEIOBATEIbCKON
JEATeNIbHOCTH, K OCO3HAHHOMY BBIOOPY HANpPaBJICHHOCTH W YPOBHS OOyUEHHS B
JIaIbHEHIIIEM;

4) popMHUpOBaHUS KYJbTYPbI 310POBbSI:

OCO3HAHME IIEHHOCTH JHW3HU, OTBETCTBEHHOIO OTHOLICHUS K CBOEMY
3I0POBBIO, YCTAHOBKM Ha 3JI0POBBIM 00pa3 »WU3HHU, OCO3HAHWE MOCIEJICTBUNA U
HETPUATHE BPEIHBIX MPUBBIUEK (YHOTpeOIEHUS aIKOIoJisi, HAPKOTUKOB, KYPEHHS),
HEOOXOJMMOCTH COONIOJICHUS] MpaBuid O€30MacHOCTH Tpu  OOpalleHuu ¢
XUMUYECKUMH BEIIECTBAMH B OBITY M peabHOU KU3HU;

5) TpyA0BOr0 BOCIIATAHUS:

HWHTEpEeC K MPAKTUUECKOMY M3YUYEHHUIO TTpodecCuii U Tpyaa pa3IudHOro poja,
YBOXEHHUE K TPYAYy M pe3yJibTaTaM TPYAOBON JEATEIBHOCTH, B TOM 4YHUCIIE Ha
OCHOBE TMPUMEHEHUS TPEAMETHBIX 3HAHWW TIO0 XUMHUH, OCO3HAHHBIA BBHIOOD
WHIMBUAYAJIBHOW TPACKTOPHUHU IPOJIOKEHUS 00pa30BaHMs ¢ YIETOM JTUIYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIICCTBEHHBIX MHTEPECOB M MOTPEOHOCTEH,
yCIeHON nMpo(ecCHoHaTBHON IeITeIPHOCTH U Pa3BUTHS HEOOXOAUMBIX YMEHHUH,
TOTOBHOCTH QIalITUPOBATLCA B MPO(ecCHoHaIbLHOM Cpejie;

6) IKOJIOrHYeCKOT0 BOCIIUTAHMS

HKOJIOTMYECKHU 1I€JIECO00pa3HOE OTHOIIEHUE K MPHUPOJE KaK HCTOYHUKY
YKU3HU Ha 3eMJie, OCHOBE €€ CYIECTBOBAHUS, IOHUMAaHUE LIEHHOCTH 3J0POBOTO U
O0e3omacHoro oOpasza JKM3HHM, OTBETCTBEHHOE OTHOIIEHHWE K COOCTBEHHOMY
(GU3UYECKOMY U TCUXHYECKOMY 370pPOBbIO, OCO3HAHWE I[EHHOCTU COOJIOACHUS
npaBuiI 0€30MMaCHOTO MOBEJCHUS MIPU padOTEe C BEIIECTBAMH, a TAK)KE B CHUTYaIIUX,
YIPOXKAIOWINX 340POBBIO U KU3HU JIIOIEH;

CIIOCOOHOCTH MPUMEHSATHh 3HAHMUSI, TMOJydaeMble TIPU U3YUYEHUH XUMHH, IS
pelIEHNs 3a/1a4, CBSI3aHHBIX C OKPYKAIOIIEHU IPUPOJAHON CPEIOU, JJI MOBBILICHUS
YPOBHSI ~ DKOJIOTMYECKOM  KYJbTYypbl, OCO3HAHHUS TJIOOAJIBHOTO  Xapakrepa
HKOJIOTUUECKUX TMPOOJEM M MyTed WX PEelICHUs] MOCPEJCTBOM METOJ0B XHMUH,
HKOJIOTUYECKOTO MBIIUIEHUS, YMEHUSI PYKOBOJACTBOBATHCS MM B IMO3HABATEIbHOM,
KOMMYHHMKATUBHOW U COLMAIIBHOMN IIPAKTHKE.

METANPEAMETHBIE PE3YJIbTATDI

B cocraBe wMeranpenMETHBIX pe3yJbTATOB BBIACIAIOT 3HAYUMBIE A
dbopMHpOBaHUS MHUPOBO33PECHHS OOIIEHAyYHBIE TMOHATHUSA (3aKOH, TEOpus,
MPUHITUI, TUTIOTE3a, (aKT, CUCTeMa, MPOIIECC, SKCIEPUMEHT U JIPYTOe€.), KOTOPhIe
UCIIOJIB3YIOTCS B €CTECTBEHHO-HAYUHBIX YYEOHBIX IpeAMeTax U IO3BOJISIOT Ha
OCHOBE 3HAHUN U3 ITUX MPeaAMETOB (GOPMUPOBATH MPEJCTABICHUE O IIEJIOCTHOU



HAay4YHOUW KapTHUHE MHUpa, U YHUBEpCAIbHbIC YueOHbIE JeCTBUS (IT03HABATEIbHbIE,
KOMMYHUKATHBHBIC, PETYJSITHBHBIC), KOTOpPhIE 00€CIeunBarOT (OPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITCIIbHOMY IUTAHUPOBAHUIO W OCYIIECTBICHUIO y4eOHOMU
JIEATSIIHHOCTH.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE [1eiiCTBUSA

ba3oBble Jlornyeckue JeiicTBUA:

YMEHUS HCMOJIb30BaTh MNPUEMBI JIOTHUYECKOTO MBIIUICHUS TPU OCBOCHHU
3HAHUM: PACKPBIBATh CMBICI XHMHYECKUX IOHSITUN (BBIACIATh UX XapaKTEPHBIC
MPU3HAKW, YCTAHABJIMBATh B3aWMOCBSI3b C JAPYTMMHU IOHSTHUSMH), HCIOIb30BATh
MOHATHUS JJIs1 OOBSICHEHUS OTJIETbHBIX (PAKTOB U SIBJICHHUH, BBIOUPATh OCHOBAHUSI U
KpUTEpUH IS KJIACCU(PUKAIMU XUMHUYECKUX BEIIECTB U XUMUUYECKUX PEaKIui,
yCTaHABJIMBATh MPUYUHHO-CIICJCTBEHHBIE CBS3U MEXKIYy OOBEKTaMH H3yYCHHSI,
CTPOUTH JIOTUUECKUE PACCYKJICHUS (MHAYKTUBHbBIC, AEAyKTUBHbBIC, 110 aHAJIOTUH),
JIeJaTh BBIBOJBI U 3aKIIOUYCHMUS;

YMEHHE TPUMEHSATh B TIpPOIlECCEe TMO3HAHUS TOHATUA (TpeAMETHhIE U
METanpeIMETHbIC), CAMBOJIMYECKHUE (3HAKOBBIC) MOJIENIU, UCTIOJIb3yEMbIE B XUMUH,
peoOpa3oBbIBATh MIUPOKO MPUMEHSIEMbIC B XMMUU MOJICIbHBIC TIPEACTABICHUS —
XUMUYECKUH 3HaK (CHUMBOJ DJIEeMEHTa), XUMH4YecKas ¢GopMmylia W YpaBHEHHUE
XUMHUYECKOW PEaKIUM — MPU PelIeHUH Y4eOHO-TI03HABATENbHBIX 3a7a4, C YUETOM
ATUX MOJEIBHBIX MPEACTABICHUN BBIABISATh U XapaKTEPU30BaTh CYIIECCTBEHHbBIC
MPU3HAKUA U3YYaeMbIX OOBEKTOB — XMMUYECKUX BEIIECTB U XUMUUECKUX PEaKIUi,
BBISIBJISATh  OOIIME  3aKOHOMEPHOCTH, MPUYMHHO-CIICJICTBEHHBIE CBSI3U U
MIPOTHUBOPEUHS B U3YUAEMbIX MPOLIECCAX U SBJICHUSIX.

Ba3oBble ncciienoBarejbcKkyue 1eMCTBUA.

YMEHHUE HCIOJIb30BATh IMOCTABICHHBIE BOMPOCHI B KAaYECTBE HHCTPYMEHTA
MO3HAHUSA, a TaKKe B KadeCTBE OCHOBBI JJIT (POPMHPOBAHUS THIIOTE3BI II0
MIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKJICHUI;

NMPUOOPETEHUE OIbITa 110 ITUTAHUPOBAHUIO, OpPraHU3aIlMd W IPOBEACHUIO
YYEHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIoaaTh 3a XOJ0M Mpoliecca,
CaMOCTOSATEILHO MPOTHO3UPOBATH €0 Pe3yJIbTar, (OPMYITHPOBATH 0000IIECHUS U
BBIBOJIBI 10 PE3yJIbTaTaM MPOBEAEHHOTO OIBITA, UCCIIEIOBAHUS, COCTABIATh OTUET
O MPOJIeTTaHHOM padoTe.

Pa6ora ¢ undpopmaumeii:

YMEHHE BBIOMpATh, AHAIM3UPOBATH U HHTEPNPETUPOBATH HHOOPMAIIUIO
pa3IMYHBIX BUJIOB U (OPM TIpEACTaBICHUS, MOJyYaeMyI0 U3 Pa3HbIX UCTOYHUKOB
(HaydHO-TIOMyJIsIpHAsl  JIUTEpaTypa XUMHYECKOTO COJEpKaHUs, CIPaBOYHbIC
nocobus, pecypchl HMHTepHeTa), KPpUTHUUECKH OIICHHWBATh IIPOTHBOPECUMUBYIO U
HEJIOCTOBEPHYIO HH(POPMAITHIO;



yMEHHE TPUMEHATh Pa3UYHBIE METOJBl M 3allpOChl MPU MOUCKE W OTOOpE
uHGOpMAIlMU W COOTBETCTBYIOUIMX JaHHBIX, HEOOXOAMMBIX MJIsi BBITOJHEHUS
y4eOHBIX U MO3HABATEJbHBIX 33/1a4 OINpPEIEIEHHOIO TUIA, MPUOOPETEHHUE OIbITa B
00JaCT  MCMOJB30BaHUS  HMH(POPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBIIAJICHUE KYJIbTYPOU aKTHBHOTO MCIOJIb30BAaHMUS PA3IMUHBIX TOMCKOBBIX CHCTEM,
CaMOCTOSITENTFHO BBIOMpATh ONTUMAIBHYIO (hOpMY MpeacTaBiIeHUs HHDOPMALIUU U
WLTIOCTPUPOBATh pEIIaeMble 3a/Jaddl HECIOXHBIMH CXEMaMH, JharpaMMaMu,
npyrumu hopmamu rpaduKu ¥ IX KOMOWHAIIASMY,

yMEHHE HCIIOJIb30BaTh M aHAJIM3UpOBaThb B Ipolecce Y4YeOHOH H
UCCJIeI0BATENbCKON JEATENHHOCTU MH(OPMALIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEeNIbCKOTO XO3iCTBa W TPAHCIOPTa HA COCTOSIHHE OKPYJKAIOUIeH MPUpPOIHOMN
Cpelbl.

KoMMyHHKaTHBHbIE YHHBePCAJIbHbIE YUeOHbIE JelicTBUS:

YMEHHS 3ajJlaBaTh BOIPOCHI (B XOJe auaiora W (WIM) IUCKYCCHHU) IO
CyliectBy  oOcykaaemMoill  TeMbl, (POPMYJIHpPOBAaTH CBOU  MPEAJIOKECHUS
OTHOCHUTEJILHO BBITIOJTHEHUS MPEJIOKEHHOM 3a/1a4u;

YMEHHUSI  OPEJACTaBISITh  MOJYYEHHBbIE  PE3yJbTaThl  MO3HABATENbHOM
NESTEIbHOCTH B YCTHBIX W TIMCBMEHHBIX TEKCTax; JeNlaTh MpPEe3CHTAIUIO
PE3yJIbTaTOB BBIMOJIHEHHUS] XUMHUYECKOTO IKCIEpUMEHTa (1a00paTOpPHOTO OIbITa,
1abopaTopHOIl pabOTHI IO UCCIIEIOBAHUIO CBOMCTB BEILIECTB, Y4EOHOTO MTPOEKTA);

yMEeHHsI y4eOHOTO COTPYAHHYECTBA CO CBEPCTHHKAMH B COBMECTHOM
NO3HABaTeIbHOM W HMCCIIEJIOBATEIbCKOM  NEATENbHOCTH MPU  PEIICHUU
BO3HUKAIOIIKUX NPoOJeM Ha OCHOBE yuéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuui (o0cyxaeHusi, OOMEH MHEHUSIMH, «MO3TOBBIE IITYPMbD», KOOPAUHAIIUS
COBMECTHBIX JECHCTBUM, OIPEHCICHHE KPUTEPUEB II0 OLEHKE KadecTBa
BBITMIOJTHEHHOM pabOThI U JpyTHE).

PeryjiiTUBHbIE YHUBepPCAJIbHbIE YUeOHbIE AelicTBHUS:

YyMEHUE CaMOCTOSTENbHO OMPENesITh ENH JAEITeNbHOCTH, TUIaHUPOBATh,
OCYIIECTBISATh, KOHTPOJIMPOBATh U MPU HEOOXOJUMOCTH KOPPEKTHPOBATH CBOIO
JesITeNIbHOCTD, BEIOMpATh Hanbonee 3PPEeKTUBHBIE CIOCOOBI PEIICHUsT YUSOHBIX U
MO3HABATEeNbHBIX 3a]a4, CaMOCTOSITENIbHO COCTaBJISATh WM KOPPEKTUPOBATH
MPEJIOKEHHBIM aITOPUTM  JEUCTBUKM MPU BBINOJHEHUU 33JaHUM C YUYETOM
IOJTyY€HHUs! HOBBIX 3HAHUU 00 HM3yuyaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIIMSIX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBICHHOW MENU, YMEHUE
UCTIOJB30BaTh M AaHATTM3UPOBATh KOHTEKCTHI, IPEIaraeMble B YCIOBUH 3aJaHUA.

MNPEAMETHBIE PE3YJIBTATDBI

B cocraBe mpeAMETHBIX pE3yJbTaTOB [0 OCBOCHHUIO 0053aTeIbHOrO
COJIep>KaHMs, YCTAHOBJIEHHOTO JaHHOW (¢enaepaibHOM paboyeil mporpaMMoH,
BBIJICTISIIOT: OCBOCHHBIE OOYYAlOIIMMHUCS HAay4YHbIE 3HAHWS, YMEHHS U CIIOCOOBI



JNEUCTBUM, BUAbl JEATEJIBHOCTH [0 TIOJYYEHUIO HOBOTO 3HAHUA, €ro
WHTEPIPETAlUU, MPEeOOpPA30OBAHUIO W TMPUMEHECHHIO B PA3JIMYHBIX YYEOHBIX U
HOBBIX CUTYaI[UsX.

K xoniy oOydenus B 8 kj1acce npeiMeTHbIE Pe3yJIbTaThl Ha 0a30BOM YPOBHE

JOJDKHBI OTpaXkaTh COOPMUPOBAHHOCTD Y 00YUYAIOIINXCS YMEHUM:

e PacKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKHX IOHATHUH: aTOM, MOJICKYJa,
XUMHUYECKUN 3JIEMEHT, MPOCTOE BEHIECTBO, CIIOXKHOE BEIIECTBO, CMECH
(oIHOpOHAst M HEOAHOPOHAsS), BAJICHTHOCTh, OTHOCUTENbHASI aTOMHAs U
MOJIEKYJISIpHAsE Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAs Macca,
MaccoBasi JI0JIsl XUMUYECKOTO AJIEeMEHTa B COEJUHEHUHU, MOJISIPHBIA 00BEM,
OKCHJ], KHCIIOTa, OCHOBAaHHE, COJIb, JIEKTPOOTPULATEIBHOCTh, CTEICHb
OKHUCJICHHS, XUMHUYECKasl PEeaKIus, KiIacCU(MUKAIUs PEaKIuid: peaKiuu
COCOVMHEHUS, PpEAaKLUU PA3JIOKEHUs, pPEaKIUU 3aMEIICHUs, pEaKkuu
o0OMEHa, 3K30- U SHJOTEPMUUYECKHE PEAKIIMH, TEII0BOU A (EKT peakiuu,
SIpO aToMa, JJEKTPOHHBIM CJIOW aTroMa, aTOMHas OpOUTallb, PaJAUYC
aTOMa, XMMHUYECKasl CBS3b, MOJISIPHAS WM HEMOJIIPHAs KOBAJCHTHAsl CBS3b,
VWOHHAs CBS3b, UOH, KATUOH, aHMOH, PacTBOp, MAaccoOBas J0Js BELIECTBA
(IponeHTHasE KOHLIEHTpAIusi) B PaCTBOPE;

e WJUIIOCTPUPOBATH B3aMMOCBS3b OCHOBHBIX XHMHWYECKHX TIOHATHUH U
IPUMEHSTH 3TH NOHATHUS MPU ONTMCAHUM BEIIECTB U X MPEBPALLICHUI;

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

e ONpEAENsATh BAJCHTHOCTh aTOMOB DJIEMEHTOB B OMHAPHBIX COEIWHEHUSX,
CTENEHb  OKUCIEHUS  JBJIEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHAJIEKHOCTh BEIIECTB K OMNPEAEIEHHOMY KJACCy COECAMHEHHUH I10
dbopmynaM, BHUJ XUMHUYECKOHW CBsS3M (KOBAJIGHTHAas W WOHHAs) B
HEOPraHUYECKUX COCIMHEHUSX;

e packpbiBaThb cmbica Ilepuognueckoro 3akona J[. WM. Mengeneesa:
JEMOHCTPUPOBATh IMMOHUMAHUE TNEPUOAUYECKON 3aBUCUMOCTH CBOWCTB
XUMHUYECKUX AJIEMEHTOB OT MX MOJOXeHUs B llepuomnueckor cucreme,
3aKOHOB COXPAHEHHUSI MAaCChl BEIIECTB, MOCTOSIHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPHOTO YUYEHHS, 3aKOHa ABOraapo;

e ONUCHIBATh W XapakTepuszoBaTh TaOIuMuHy0 ¢opmy I[lepuonnueckoi
CUCTEMBbl XMMHMUYECKHMX OJJIEMEHTOB: pa3jauyaTh [OHATHS «TJIaBHAs
noarpynmna (A-rpynmna)» u «mnobounas noarpynna (b-rpymnma)», manbsie u
OOJBIIME TIEPHOJBI, COOTHOCHTH OOO3HAYEHUS, KOTOPHIE HMEIOTCS B
tabmuie «llepuomuueckas cucTteMa XuMHYecKuX diemeHToB J[. U
MeHneneeBay ¢ YHCIOBBIMM XapaKTEPUCTUKAMH CTPOEHUS aTOMOB



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

KJIacCU(UIIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPraHUYECKUE BEIECTBa,
XUMHUYECKUE peakiuu (10 YUCIY WM COCTABY YYAaCTBYIOUIUX B PEAKIMU
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 3aBUCUMOCTH OT X KaY€CTBEHHOI'O
COCTaBa, BO3MOXXHOCTHU TMPOTEKAHUS XUMHUYECKUX MPEBpAIllCHUA B
Pa3IUYHBIX YCIOBHUSIX;

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

MIPUMEHSTh OCHOBHbBIE OIEpPAlMM MBICIUTEIBHON NEATEIbHOCTU — aHaIu3
U CHHTE3, CpaBHEHHE, 0000IIeHHEe, CHCTEMAaTH3aIlUI0, KiacCH(pHUKAIUIO,
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 000pY/JOBaHMEM, a TakXKe TMpaBUiIaM OOpalleHHs C
BEUIECTBAMU B COOTBETCTBUU C HWHCTPYKIUSIMU IO BBINOJHEHUIO
JTa00OpaTOPHBIX XUMHUYECKUX OIBITOB IO TOJYYEHUIO U COOUPAHUIO
ra3000pa3HbIX BEMIECTB (BOAOpOJa ¥ KHUCJIOPOAA), MPHUTOTOBICHHUIO
PacTBOPOB C OMNPEAECIEHHON MAacCOBOW JIOJIEM PaCTBOPEHHOIO BENIECTBA,
IUIAHUPOBAaTh U MPOBOAWTH  XUMHYECKHE  IKCIIEPUMEHTHI  TIO
pacrio3HaBaHUIO PACTBOPOB IIEIO0UYEH U KUCIIOT C MOMOIILIO WHIUKATOPOB
(;makmyc, peronpTaaenH, METHIIOPAHXK U JPYTHE).

K xoH1y o0ydeHust B 9 kJjiacce npeMeTHbIC pe3yJIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y 00YJAIOIITNXCS YMEHUI:

pacKpbIBaTh CMBICII OCHOBHBIX XHMHYECKMX IOHSATHUH: XHMHYECKUI
AJEMEHT, aTOM, MOJIEKyJa, WOH, KaTUOH, aHHMOH, IPOCTOE BELIECTBO,
CJIO)KHOE€ BEIIECTBO, BAJICEHTHOCTb, JJIEKTPOOTPULATEIBHOCTh, CTENEHB
OKHCIICHUS, XUMHUECKas PEaKlUs, XUMUYECKasi CBA3b, TEIIOBOU dPQeKT
peakuuu, MOJb, MOJSIPHBIE  00BEM,  PAacTBOp,  BJIEKTPOJIMTHI,
HEIJNEKTPOJIUTHI, JJIEKTPOJIUTHYECKAs IOUCCOLMALMS, PEaKUUU HOHHOTO
oOMeHa, Karauu3aTop, XHMHYECKOE paBHOBecHe, oOOpaTUMble H



HEOOpaTUMBbIE pEAKIUHU, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIINH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb, OKHCIEHHE U  BOCCTaHOBJICHUE,
ajoTponus, aMm(pOTEepHOCTh, XUMUYECKas CBA3b (KOBAJICHTHAs, MOHHAs,
METaJNIMYecKasi), KpUCTauIMueckasi pemérka, KOppo3us METaJlJIOB,
CIUIaBbl, CKOPOCTh XUMHUYECKOW peakiuu, MpeaeabHO JOMyCTUMas
koHuenTpanus [1JIK Bemecrna;

WUTIOCTPUPOBATh B3aUMOCBSI3b  OCHOBHBIX XUMHUYECKUX TMOHATUN U
MIPUMEHSTH 3TU MOHATHUS MPU OMKUCAHUU BEIIECTB U X MPEBPAIICHUI;
UCIIOJIb30BaTh XUMHUYECKYIO CHUMBOJIMKY JJIS COCTaBlieHUs (GOpMys
BEILIECTB U YPABHEHUN XUMHUUYECKUX PEAKLIN;

OTPENENATh BaJIECHTHOCTb U CTENEHb OKUCIEHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX PpA3IMYHOTO COCTaBa, MPUHAUICKHOCTh BEIIECTB K
ONpeNeIEHHOMY KJacCy CO€IMHEHU 1o (opmyiiaM, BUJ XHUMHUYECKOU
CBA3M (KOBaJCHTHAs, WMOHHAs, MeETaUIMYecKasi) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO XUMHUYECKOU (hopmylie, XxapakTep Cpelabl B
BOJIHBIX PAaCTBOPAX HEOPTraHUYECKUX COCAMHEHUM, TUIl KPUCTATUTMYECKON
PEIETKN KOHKPETHOTO BEIIECTBA;

packpbiBath cMbici Ilepuonnueckoro 3akona JI. M. MenneneeBa wu
JEMOHCTPUPOBATh €ro IOHMMAHHWE: OIUCHIBATH U XapaKTepU30BaTh
tabnuunyto (opmy Ilepuoanyeckoil cucTeMbl XMMHYECKUX 3JIEMEHTOB:
paznuyaTh MOHATUSA «rjaBHasg noarpynmna (A-rpynma)» M «noOodyHas
noarpynma (b-rpynma)», mambie u  OOdbIIEE MEPUOABI, COOTHOCHUTH
0003HaYCeHUsI, KOTOpPhIE MMEITCA B IEpUOAUYECKOM Tabiuie, ¢
YUCJIOBBIMU  XApAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMHYECKHX
AJIEMEHTOB (COCTaB W 3apsij sjapa, oOOIIee YHUCIO DJJIEKTPOHOB U
pacrpeneneHue HMX MO DJJIEKTPOHHBIM  CJOSIM), OOBICHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M MX COCIMHEHUU B
npeaenax MaJibIX MNEPUOJIOB U IIaBHBIX MOATPYMI C YYETOM CTPOEHUS HUX
aTOMOB;

KJIaCCU(PHUIIMPOBATh XUMHUYECKHE DIIEMEHTHI, HEOPTAHWUUYECKHUE BEICCTBA,
XUMUYECKUE peakiuu (M0 YMCIy M COCTaBy YYacTBYIOIIUX B peakIuu
BEIIECTB, N0 TEIIOBOMY 3 (DEKTy, 0 U3MEHEHHUIO CTEMEHEW OKWCICHUS
XUMHUYECKUX DJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATh) OOIIME W creuupuueckrue XUMHUYECKHUE
CBOMCTBa TIPOCTBHIX U CJOXKHBIX BEIECTB, MOATBEPXKAasl OIMKHCAHUE
MpUMepaMl MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUU COOTBETCTBYIOIIMX
XUMUYECKHUX PEaKIUM;

COCTaBJISATb YPABHEHUS JJIEKTPOIUTUYECKOW JTHCCOLMAIMU  KHUCIOT,
LIEJ0YEH U COJIEH, TTOJHBIE U COKPALIEHHBIE YPABHEHUS PEAKIIMI HOHHOTO



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

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

coOmoaTh  MpaBWia  TMOJB30BAHUS  XUMHYECKOW  TOCYIOM |
nabopaToOpHbIM  00OpYy/JOBaHHMEM, a TakKe IMpaBuja OOpalleHus ¢
BEUIECTBAMU B COOTBETCTBUU C HWHCTPYKIUSIMU IO BBINOJHEHUIO
7a00paTOPHBIX XUMUYECKHX OIBITOB IO TOJYYCHHUIO W COOUpPAHHIO
ra3000pa3HbIX BENMIECTB (AMMHAaKa U YTICKHUCIIOTO Ta3a);

MPOBOJIUTh  PEAKIMH,  TOJATBEPKAAIONINE  KAYECTBEHHBI  COCTaB
Pa3TUYHBIX BEIECTB: PACIIO3HABATH OMBITHBIM IyTEM XJIOpPUI-, 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 — Il M3y4YEHUS CBOMCTB BEILECTB U
XUMUYECKUX PEaKIUH, €CTeCTBEHHO-HAYYHBIC METOABl TO3HAHUSI —
HaOIOZICHNE, W3MEpPEHHEe, MOJCIMPOBAHUE, DKCIEPUMEHT (peaabHbId U
MBICJICHHBIN ).



TEMATHUYECKOE IINTAHUPOBAHUE

8 KIIACC
Kosn4yecTBo 4yacoB
Ne HaumenoBanme pa3jiesioB u duekTpoHHbIE (LM pOBbLIE)
KonTpoJbHbIe IIpakTH4eckune
n/n TeM NPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE PecypcChl
padoThI padoThI
Pasnea 1. IleppoHavyanbHble XUMHYECKHE MIOHATHS
B
11 CHICCTRA T XHMHHCCKHE 15 1 https://m.edso00.ru/ONNXR1VFO
peakiuu
XuMus — BaxHasi 00J1IacTh
1.2 CCTCCTBOSHAMILT H 5 2 https://m.eds00.ru/YNVIX660G
MPAKTHUYCCKOU ACATCIIBHOCTU
YeJI0BeKa
Hroro mo pazneny 20
Pa3znen 2. BaxHeiilne npeacTaBuTe/id HEOPraHU4eCKUX BellecTB
B .K Nl
2.1 OV, RHCTOPO. LIOMITHE 6 https://m.eds00.ru/DSBORTY30
00 okcugax
Bonopoa. I1o €o
2.2 AOPOA. JLOHATH 8 1 https://m.edsoo.ru/5D61JZ6PS
KHUCJIOTaX U COJIAX
Bona. P N 0
2.3 O/ TACTBOPRL. LIOTATHE © 5 1 1 https://m.eds00.ru/M13I5KJBM
OCHOBAHUAX
O
24 CHOBHBIC [C1aceb! 11 1 1 https://m.edso00.ru/0T5A5SMOWT

HCOPTaHUYCCKUX COCJIMHEHU I

Hroro o pasneny 30

Paznen 3. Ilepuoanyecknii 3axon u [lepuoanyeckas cucrema xumuueckux 3iemenToB /I, U. MenneneeBa. CTpoeHue aToMoB.

Xumuueckas cBsizb. OKHCJIUTEILHO-BOCCTAHOBHUTEIbHbIE Pe€aknuu


https://m.edsoo.ru/ONNXR1VF0
https://m.edsoo.ru/YNVJX660G
https://m.edsoo.ru/D5BORTY3O
https://m.edsoo.ru/5D61JZ6PS
https://m.edsoo.ru/M13I5KJBM
https://m.edsoo.ru/0T5A5M0WT

Ilepuoanueckuit 3aK0H U
Ilepnonnueckas cucrema

3.1 XUMHYECKUX deMeHToB JI. U. 7 https://m.edsoo.ru/TCBIBVWFZ
MenneneeBa. CtpoeHue
aToMa
XUMHYECKas CBA3b.
3.2 OKuCIUTENBbHO- 8 https://m.edsoo.ru/F6AOABDPF
BOCCTAaHOBUTEIIBHBIE PEaKIIUU
Uroro no pazaeny 15 https://m.edsoo.ru/LRYWBJPES
PesepBHOE Bpems 3 https://m.edsoo.ru/KQBD02J69
OBIIEE KOJIMYECTBO YACOB 68

I10 ITPOIT'PAMME


https://m.edsoo.ru/TCBJBVWFZ
https://m.edsoo.ru/F6AOA8DPF
https://m.edsoo.ru/LRYWBJPES
https://m.edsoo.ru/KQBD02J69

9 KUIIACC

HaumeHoBaHMe pa3/ieioB U TeM

KoaudecTBO 4acoB

JaekTpoHHbIe (LM (poBbHIE)

Ne ni/nt Konrtpoasnbsie IIpakTnueckmue
NMPOrpamMmblI Bcero o0pa3oBaTe/ibHbIE pecypchl
padoTsbI padoThI
Pa3jen 1. BemecTBo 1 XUuMHYeCKHe peaKIIUA
[ToBTOpeHMe U yriyOieHrue 3HaHui
1.1 P T 5 1 https://m.edso0.rw/EQETUT35Z
OCHOBHBIX pa3/IeNioB Kypca 8§ Kiacca
OCHOBHb
1.2 . 16 SAKOHOMCEPHOCTH XUMIHECKIX 4 https://m.edsoo.ru/AFN4LWG7U
peaxiuit
DnexTpo ecKasl JUCCOLaIusl.
1.3 TPOTHTITICCKA AMCCOMHattn 8 1 1 https://m.edsoo.ru/KODURS50VV
XUMHYECKUE peaklMy B pacTBOpax
Hroro no paszneny 17
Paznea 2. HemeTananl 1 HX cCOeINHEHUS
OO0m1as XxapakTeprucTUKa XUMHUIEC
2.1 . P P NHTHECIHX 4 1 https://m.edsoo.ru/ZTN1F700I
aneMeHToB VIIA-rpynmsl. ["anorens
OO61mas xapakTepuCTHKa XUMUYECKUX
2.2 anemeHToB VIA-Tpynnsl. Cepa u eé 6 https://m.edsoo.ru/P3DHMFB09
COETMHEHUS
OO61as xapakTepuCTHKa XUMUYECKUX
2.3 anemeHToB VA-rpynmsl. A3oT, pochop u 7 1 https://m.edsoo.ru/VOXDOUX2S
UX COeIMHEHUs
OO0m1as XxapakTepruCTUKa XUMHUECKUX
24 anemeHToB |VA-rpynnel. Yriepon u 8 1 2 https://m.edso00.ru/JPJ200VJX
KPEMHUI U UX COCTHHCHUS
Hroro no pazaeny 25


https://m.edsoo.ru/EQETUT35Z
https://m.edsoo.ru/AFN4LWG7U
https://m.edsoo.ru/KODUR50VV
https://m.edsoo.ru/ZTN1F7OOI
https://m.edsoo.ru/P3DHMFB09
https://m.edsoo.ru/VOXD0UX2S
https://m.edsoo.ru/JPJ2OOVJX

Pa3zgea 3. MeTaubl M HX COeIUHEHUS

3.1 OO01me cBoiicTBa METAIIOB 4 https://m.edsoo.ru/GHV2L6NJ8
3.2 Baxselimre Metayuibl 1 UX COSIUHEHUS 16 https://m.edsoo.ru/EFKQW9HZI
Hroro o pasneny 20
Pasnea 4. Xumus 1 oKpyKapmas cpega
B
4.1 CHICCTBA 1 MATCPHAIILL B AH3HH 3 https://m.edsoo.ru/TENBWEF7Y
YyeJioBeKa
Wroro no pazneny 3
PesepBHOe Bpems 3 https://m.edsoo.ru/FY5RY75R9
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME


https://m.edsoo.ru/GHV2L6NJ8
https://m.edsoo.ru/EFKQW9HZI
https://m.edsoo.ru/TFNBWEF7Y
https://m.edsoo.ru/FY5RY75R9




IHHOYPOYHOE INTAHUPOBAHHUE
8 KUIACC

Ne
n/n

Tema ypoka

KoaunuecTBo yacoB

Bcero

KonTpoJsbusble
padoTsbI

IIpakTH4eckune
padoThI

Jara
U3ydeHust

eKTpOHHBbIE N (poBbHIE
o0pa3oBaTejibHbIE pecypcChl

[Ipeamer xumun. Pons xumuu B
’KU3HU YeyoBeKa. Tena u
BellleCTBa

03.09.2026

https://m.edsoo.ru/L62DS2CZR

IlonsTue o METOJaxX ITO3HAHUA B
XHUMHHU

07.09.2026

https://m.edsoo.ru/9ZJAEWQ050

[TpakTuueckas padora Ne 1
«IIpaBmia paboThI B
ab0paTOpUN U MPUEMBI
oOpaitieHus ¢ 1abopaTOPHBIM
000pyOBaHUEMY

YucTsle BEMECTBA U CMECH.

Crioco0ObI pa3aeneHus: cMecei

[TpakTnyeckas pabora Ne 2
«Paznenenue cmeceit (Ha
IIPUMEPE OYMCTKHU MOBAPEHHON
COJIN)»

ATOMEI 1 MOJICKYJIbL

XUMHYECKUE 3JIEMEHTBI. 3HAKU
(CUMBOJIBI) XHMHYECKUX
AIIEMEHTOB

IIpocTsle U CIIOXKHBIE BEIIECTBA

10.09.2026

14.09.2026

17.09.2026

21.09.2026

24.09.2026

https://m.edsoo.ru/L5EW4353D

https://m.edsoo.ru/6TME21FW8

https://m.edso0.ru/K3LS5MCRY

https://m.edsoo.ru/BLS04WTBS8

https://m.edsoo.ru/AH3D4DNAX

https://m.edsoo.ru/DXJBSTJ95



https://m.edsoo.ru/L62DS2CZR
https://m.edsoo.ru/9ZJAEW050
https://m.edsoo.ru/L5EW4353D
https://m.edsoo.ru/6TME21FW8
https://m.edsoo.ru/K3LS5MCRY
https://m.edsoo.ru/BLS04WTB8
https://m.edsoo.ru/AH3D4DNAX
https://m.edsoo.ru/DXJBSTJ95

ATOMHO-MOJIEKYJISIPHOE YYECHHE

28.09.2026

01.10.2026

https://m.edsoo.ru/IMOBJ3QZ5

10

3aKO0H IIOCTOSHCTBA COCTaBa
BeIIeCTB. XUMUYeCKas (opMyIia.
BanenTHOCTh aTOMOB
XHMUYECKHX JJIEMCHTOB

05.10.2026

https://m.edsoo.ru/IMC496F X6

11

OTtHocuTenbHAsI aTOMHAs Macca.
OTHocHTENbHASI MOJIEKYJIISIPHAS
Macca

08.10.2026

https://m.edsoo.ru/PIZPCIMDX

12

13

14

MaccoBast 1071 XUMHUYECKOr0
3JICMCHTA B COCAMHCHUU
KonnuectBo BemecTBa. MoJIb.
Momnsipnas macca

d)mnqecm{e U XUMHUYCCKHEC
SABJICHUSL. XI/IMI/I‘-IGCKaSI peaKHI/ISI

12.10.2026

15.10.2026

19.10.2026

https://m.edsoo.ru/GHV580QMVE

https://m.edsoo.ru/368UNL5Y?2

https://m.edsoo.ru/YZM8S6ATH

15

16

[Ipu3Haku U ycnoBus MPOTEKaHUs
XUMHUYECKUX PEAKIUI

3aKoH COXpaHEHUsI MaCChl

BENIECTB. XUMHUUECKUE
ypaBHEHUS

22.10.2026

05.11.2026

https://m.edsoo.ru/N6DVNJKQ5

https://m.edsoo.ru/M8DS4IHVM

17

18

Bbruncnenus Koan4ecTsa, Macchl
BELIECTBA 110 YPaBHEHUSIM
XMUMUYECKHUX peaKIii

Krnaccudukanus XuMHIECKUX
peakuuii (coeguHeHus,
Pa3NoKEHUS, 3aMEIICHHUS,
obmeHa)

09.11.2026

12.11.2026

https://m.edsoo.ru/LUY9U3EQE

https://m.edsoo.ru/L4807LAGB



https://m.edsoo.ru/1MOBJ3QZ5
https://m.edsoo.ru/IMC496FX6
https://m.edsoo.ru/PIZPCIMDX
https://m.edsoo.ru/GHV58QMVE
https://m.edsoo.ru/368UNL5Y2
https://m.edsoo.ru/YZM8S6ATH
https://m.edsoo.ru/N6DVNJKQ5
https://m.edsoo.ru/M8DS4IHVM
https://m.edsoo.ru/LUY9U3EQE
https://m.edsoo.ru/L48O7LAGB

19

20

21

22

23

24

M. B. JIoMOHOCOB — yU€HBIA-
sHIMKIoNeAncT. O600IIeHNe U
CHUCTeMAaTH3aIHsI 3HAHHA

Kontponbnas padora Nel mo
TeMe «BemiecTBa U XUMHUYECKUE
peaKIm»

Boznyx — cmeck razos. Cocrtas
Bo3ayxa. Kuciopon — snemeHT u
npoctoe BeuiectBo. O30H

Du3NIeCcKue U XUMHUYECKHE
CBOICTBa KHCIIOpoAa (peaKkuu
okucneHus, ropenue). [lonsrue
00 okcumax

Crioco0ObI TTOSTydeHHUsT KUCI0poIa
B J1aboparopuu 1
IIPOMBILUIEHHOCTH. [IpuMeHeHne
KHCJIOpO/a

TennoBoii 3¢ ekt xumMuaeckoi
peakIuu, MOHITHE O
TEPMOXUMHUYECKOM YpaBHEHHH,
9K30- M YHJOTEPMHUUECKUX
peaKmmsx

16.11.2026

19.11.2026

23.11.2026

26.11.2026

30.11.2026

03.12.2026

https://m.edsoo.ru/P1IWARH3AB

https://m.edsoo.ru/ON62SNERU

https://m.edso0.ru/XONONRN1P

https://m.edsoo.ru/FBS1JRKMB

https://m.edsoo.ru/VJWB6A2RD

https://m.edsoo.ru/PNMKJZHKX

25

TornmBo (HedTh, yroib U METaH).
3arpsi3HEHHE BO3/yXa, CITOCOOBI
€ro NpeoTBpallCHUs

07.12.2026

https://m.edsoo.ru/USNY5UUW?2

26

[Tpaktuyeckas padora Ne 3 o
teme «llomydyenue u cobupanue
KHCJIOPO/a, U3yYEHHE €T0
CBOMCTB»

10.12.2026

https://m.edsoo.ru/5516UHX3R



https://m.edsoo.ru/P1WARH3AB
https://m.edsoo.ru/0N62SNERU
https://m.edsoo.ru/X0NONRN1P
https://m.edsoo.ru/FBS1JRKMB
https://m.edsoo.ru/VJWB6A2RD
https://m.edsoo.ru/PNMKJZHKX
https://m.edsoo.ru/U5NY5UUW2
https://m.edsoo.ru/5516UHX3R

27

28

29

30

Bonopoa — anemeHT u npocroe
BemlecTBo. Haxoxnenue B
IpUpoIe

dOu3nyecKkue U XUMHUIECKHIE
CBOMCTBA BOJOPOJA.
[Ipumenenue Bogopoaa

TlousaTre 0 KUCIO0TaX U COJIAX

Croco0bI MoJTy4YeHHUs BOAOPOIa B
naboparopuu

14.12.2026

17.12.2026

21.12.2026

24.12.2026

https://m.edsoo.ru/WD392ACWB

https://m.edsoo0.ru/0SZ28459R

https://m.edsoo.ru/TMWNIVC43

https://m.eds00.ru/C9TO9UCIP

31

32

33

34

35

36

[TpakTuueckas pabora Ne 4 o
teme «llonydyenue u cobupanue
BOAOPOJA, U3YyYEHHE €TI0
CBOMCTB»

MosnsipHblii 00bEM ra30B. 3aKOH
ABoraapo

Brrunciaenus o0béma,
KOJINYECTBA BEIIECTBA r'a3a I10
€ro U3BECTHOMY KOJIMICCTBY
BEIICCTBA WU 00BEMY

Brrunciaenus o0bEMOB ra3os 110
YpaBHEHUIO PEAKIIMHU Ha OCHOBE
3aKOHA 00BEMHEIX OTHOIICHUI
rasoB

duznueckre U XUMHYECKUE
CBOWCTBA BOJbI

CocraB ocHoBanuii. [Tousarue 00
WHJIUKaTOpax

28.12.2026

11.01.2027

14.01.2027

18.01.2027

21.01.2027

25.01.2027

https://m.eds00.ru/SSSWAX33K

https://m.eds00.ru/M3KS0O10DQ

https://m.edsoo.ru/MXGOY304M

https://m.edso0.ru/9TO8AXABY

https://m.edsoo.ru/7TAOGFZK4R

https://m.edsoo.ru/IXB2W6I1VL



https://m.edsoo.ru/WD392ACWB
https://m.edsoo.ru/0SZ28459R
https://m.edsoo.ru/TMWNIVC43
https://m.edsoo.ru/C9TO9UCIP
https://m.edsoo.ru/SS3WAX33K
https://m.edsoo.ru/M3KSO1QDQ
https://m.edsoo.ru/MXGOY3O4M
https://m.edsoo.ru/9TQ8AXABY
https://m.edsoo.ru/7AOGFZK4R
https://m.edsoo.ru/IXB2W6IVL

37

38

39

40

41

42

43

44

45

46

Boga kak pactBopuTeh.
HacelimeHHbie ¥ HEHACHIIICHHBIC
pactBopbl. MaccoBas nomst
BEIIIECTBA B pacCTBOPE

[TpakTuyeckas padora Ne 5 o
teme «lIpurorosnenue
pPacTBOPOB C ONpPEAEIEHHON
MAacCCOBOM J0JIEH pacTBOPEHHOTO
BELIECTBA»

KonTtponbnas pabora Ne2 mo
teme «Kucnopoa. Boxopos.
Bona»

OKCHIIBI: COCTaB,
KJaccuguKanus, HOMEHKIIATypa

[Tonyuenue n xXuMu4eCcKue
CBOICTBa KMCIIOTHBIX, OCHOBHBIX
1 aM()OTEPHBIX OKCUIOB
OcHOBaHHUS: COCTAB,
KJaccu(uKaiys, HOMEHKIIATypa
[Tonyuyenue n xumMu4eckue
CBOWCTBa OCHOBAHUU

KwucmoTsl: cocTas,
KJ1accu(uKanus, HOMEHKJIaTypa
ITonyuyenue u xXuMu4eCcKue
CBOWCTBA KUCJIOT

Conu (cpeaHue): HOMEHKIATypa,
CHoCOOBI MOJTYyYEeHHUS,
XUMHYECKHE CBOMCTBA

28.01.2027

01.02.2027

04.02.2027

08.02.2027

11.02.2027

15.02.2027

18.02.2027

22.02.2027

25.02.2027

01.03.2027

https://m.edsoo.ru/MKHXPOFH4

https://m.edsoo.ru/WXUKPAUOA

https://m.edsoo.ru/JM7935DRY

https://m.edsoo.ru/5TFSJINAY

https://m.edso0.ru/8JAZ9YWS2

https://m.edsoo.ru/5U397HU5SC

https://m.edsoo.ru/GD9A28ROE

https://m.edsoo.ru/Q6U4WEBK?Y

https://m.edsoo.ru/Z2GCRN45W

https://m.edsoo.ru/JSNUIM9TJ



https://m.edsoo.ru/MKHXP0FH4
https://m.edsoo.ru/WXUKPAUOA
https://m.edsoo.ru/JM7935DRY
https://m.edsoo.ru/5TFSJJNAY
https://m.edsoo.ru/8JAZ9YWS2
https://m.edsoo.ru/5U397HU5C
https://m.edsoo.ru/GD9A28ROE
https://m.edsoo.ru/Q6U4WEBK7
https://m.edsoo.ru/Z2GCRN45W
https://m.edsoo.ru/JSNUIM9TJ

47

48

49

50

o1

52

[TpakTrueckas padota Ne 6.
Perienue sxciepuMeHTAbHBIX
3a1a4 no TeMe «OCHOBHbIE
KJIAaCChl HEOPTaHUYECKUX
COETMHEHUI

['enernueckas cBsi3b MEKIY
KJIacCCaMU HEOPraHUYECKUX
COEIUHEHUN

0O00011eHNEe U CUCTEMATU3ALIS
3HAHUU

KonTponbnas padota Ne3 no
TeMe "OCHOBHBIE KITACCHI
HEOPraHWYECKUX COeTMHEHUN"

IIepBble TONBITKU
KJIaccu(PUKauu XUMHAYECKHUX
anemeHToB. [IoHsATHE O rpynnax
CXOJHBIX 2JIEMEHTOB

[Tepuoanueckuii 3aKOH U
[lepuoanueckas cucrema
XHMUYECKUX dieMeHToB /1. .
Menpeneena

04.03.2027

11.03.2027

15.03.2027

18.03.2027

22.03.2027

05.04.2027

https://m.edso0.ru/58D13JF7V

https://m.edsoo.ru/YDS6ZRE31

https://m.edsoo.ru/STBUOEEYN

https://m.edsoo.ru/AFA7IDULD

https://m.edsoo.ru/COV3CC214

https://m.edsoo.ru/X9F1NR3U8

53

54

55

IIepuonsl, rpymnmsl, HOATPYIIILL

Crpoenue aromoB. Cocras
aTOMHBIX siaep. M3oTorbl
CrpoeHnue 31eKTPOHHBIX
000JI0YEK aTOMOB 3JICMEHTOB
[Tepuonuueckon cucremsl /1. U.

08.04.2027

12.04.2027

15.04.2027

https://m.edsoo0.ru/NOMWWJIRXN

https://m.edsoo.ru/IMUDOMR5H

https://m.edsoo.ru/T95YNV8B2



https://m.edsoo.ru/58D13JF7V
https://m.edsoo.ru/YDS6ZRE31
https://m.edsoo.ru/S7BUOEEYN
https://m.edsoo.ru/AFA7IDULD
https://m.edsoo.ru/C0V3CC214
https://m.edsoo.ru/X9F1NR3U8
https://m.edsoo.ru/NQMWWJRXN
https://m.edsoo.ru/IMUD0MR5H
https://m.edsoo.ru/T95YNV8B2

56

57

58

59

Menpgeneesa

XapakTepucTuka XUMHIECKOTO
3JIEMEHTA 110 €r0 IMOJI0KSHUIO B
[Tepuonnueckoit cucreme /1. U.
MenaeneeBa

3unauenue [lepuonnyeckoro
3aKOHA JJIsl Pa3BUTHS HAYKU U
npaktuku. /. 1. MenneneeB —
Y4EHBIN, IEJArOT U TPaXKJaHUH

PesepBHbIit ypok. O6001ICHNE U
cUcTeMaTu3aIus 3HaHuH /
Bcepoccuiickas npoBepoyHas
pabora

Kontponbhas padota Ne4 o
teme «CTpoeHue aToma.
XuMudeckas CBs3bY /
Bcepoccuiickas npoBepoyHas
pabora

19.04.2027

22.04.2027

26.04.2027

29.04.2027

https://m.edsoo.ru/YIP04OMDX

https://m.edso0.ru/SZD8XEQOP

https://m.edso0.ru/ZCQTRP0O8Y

https://m.edsoo.ru/FTIZFO9WF

60

61

62

63

64

DNeKTpOOTPULIATEILHOCTD
aTOMOB XMMUYECKUX 3JIEMEHTOB

HMonHas xuMu4eckas CBSI3b

KoBanenTtHas nossipaas
XUMHYECKas CBA3b

KoBasientHas HenomnsipHas
XUMUYECKas CBSI3b

CreneHb OKUCIIEHUS

03.05.2027

06.05.2027

10.05.2027

13.05.2027

17.05.2027

https://m.edsoo.ru/HZA110EDS8

https://m.eds00.ru/3SY1RJIKVI

https://m.edsoo.ru/EOL3MT2AE

https://m.edso0.ru/9YVR3FUXI

https://m.edsoo.ru/RA6CVXM66



https://m.edsoo.ru/YIP04OMDX
https://m.edsoo.ru/SZD8XE00P
https://m.edsoo.ru/ZCQTRP08Y
https://m.edsoo.ru/FTIZF99WF
https://m.edsoo.ru/HZA11OED8
https://m.edsoo.ru/3SY1RJKVI
https://m.edsoo.ru/EOL3MT2AE
https://m.edsoo.ru/9YVR3FUXI
https://m.edsoo.ru/RA6CVXM66

OKHCIIUTEILHO-

65 1 https://m.edsoo.ru/ZXNCA7DOZ
BOCCTAHOBUTEJIbHBIE PEAKIINHI 20.05.2027 :

66 OKHUCIUTEIN 1 BOCCTAHOBUTEIIH 1 94.05.2027 https://m.edsoo.ru/QPS46Z5PU
PesepBHeIit ypok. O600IICHNE U

67 CHCTEMATH3AINA SHAHMIH TT0 TEME 1 https://m.eds00.ru/4ARH7M35NF
«CTtpoenue aroma. XuMU4IecKast
CBS3bY»
P 7| .

68 e3epBHBIi ypox. Obodmenne 1 https://m.eds00.ru/7TDNRBZ948
CHCTEMATU3ALMs 3HAHUN

OBILIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME


https://m.edsoo.ru/ZXNCA7DOZ
https://m.edsoo.ru/QPS46Z5PU
https://m.edsoo.ru/4RH7M35NF
https://m.edsoo.ru/7DNRBZ948

9 KUIIACC

Ne

n/n

Tema ypoka

[Tepuoauueckuii 3aK0H.
IIepnonnueckas cucrema
XUMHYECKUX 351eMeHTOB /[I. .
Menneneena

3aKOHOMEPHOCTH B U3MEHEHUU
CBOICTB XMMHYECKUX DJIEMEHTOB
MEePBBIX TPEX MEPHUOJIOB
Knaccugukamus u
HOMEHKJIaTypa HEOPTaHUUECKUX
BEIIIECTB

Buabsl xXuMu4deckoM CBSI3U U
THUIIBI KPUCTATTMYECKHUX
peLETOK

KoaudecTBO 9acoB

Bcero

KonTpoJsbnsbie
padoTsbI

IIpakTH4eckune
padoThI

Jlara
U3ydeHust

01.09.2026

04.09.2026

08.09.2026

11.09.2026

JJIeKTPOHHBbIE HU(POBbIE
o0pa3oBaTe/ibHbIE Pecypchl

https://m.edsoo.ru/ECRKA90AY

https://m.edsoo.ru/GNJPEROFB

https://m.edsoo.ru/WTO1WRA20Q

https://m.edsoo.ru/UI4Y5CFRV

Konrponsnas padora Nel mo
teme «lloBTOpeHue u
yriTyOJieHHe 3HAaHUH OCHOBHBIX
paszienoB Kypca 8 Kiaccay

Knaccugukarus Xumuueckux
peakLuii 10 pa3In4HbIM
IIPU3HAaKaM

ITonsiTHE O CKOpOCTH

XUMHYeCcKor peakiuu. [lonarue
0 TOMOTEHHBIX 1 T€T€POTre€HHBIX

15.09.2026

18.09.2026

22.09.2026

https://m.edso00.ru/J4X8ZN212

https://m.edso0.ru/X8XAE7E2J

https://m.edso00.ru/6VLXCYY7N



https://m.edsoo.ru/ECRKA9OAY
https://m.edsoo.ru/GNJPEROFB
https://m.edsoo.ru/WTO1WRA2Q
https://m.edsoo.ru/UI4Y5CFRV
https://m.edsoo.ru/J4X8ZN212
https://m.edsoo.ru/X8XAE7E2J
https://m.edsoo.ru/6VLXCYY7N

10

11

12

13

14

15

16

pe€aKnuAax

ITonsiTHE O XUMHYECKOM
paBHOBecuH. DaKkTOpHI,
BIIMSIIOIIIAE HA CKOPOCTh
XUMHUUYECKOHN peakluu 1
MTOJIOKEHUE XUMHYSCKOTO
paBHOBECHS

OKHUCIIUTENTLHO-
BOCCTAHOBUTEJIBHBIC PEAKIHI

Teopus 2IEKTPOIIUTUYECKON
nuccouuanui. CUIIbHbIE U
c1a0bIe DIEKTPOTUTHI

HonHbIe ypaBHEHH peaKuil

XHUMHYECKHE CBOMCTBA KUCJIOT U
OCHOBaHHI B CBETE
MpeICTaBICHUIA 00
AIEKTPOIUTUYECKOMN
JHUCCOIUAIN

XHMHYeCKre CBOMCTBA COJICH B
CBETE MpeACTaBIeHUI 00
AIEKTPOIUTHUCCKON
JIHCCOIHAIIN

[TonsiTre o ruagpon3e conen

O0001IEHNE U CUCTEMATA3 AL
3HAaHUU

[TpakTuyeckas padora Ne 1.

29.09.2026

02.10.2026

13.10.2026

16.10.2026

20.10.2026

23.10.2026

06.11.2026

10.11.2026

https://m.edsoo.ru/H4FH7NZNM

https://m.edsoo.ru/648VV11026

https://m.edsoo0.ru/2KCYCLZ16

https://m.edsoo.ru/VN2SBIN1R

https://m.edso0.ru/8HH81YVXI

https://m.edso00.ru/ETD5QTS4G

https://m.edsoo.ru/9JFRAVESW

https://m.edsoo.ru/FEEIZRMBG

https://m.edsoo.ru/7VXTFHIT4



https://m.edsoo.ru/H4FH7NZNM
https://m.edsoo.ru/648V1IO26
https://m.edsoo.ru/2KCYCLZ16
https://m.edsoo.ru/VN2SB9N1R
https://m.edsoo.ru/8HH81YVXI
https://m.edsoo.ru/ETD5QTS4G
https://m.edsoo.ru/9JFRAVE8W
https://m.edsoo.ru/FEEIZRMBG
https://m.edsoo.ru/7VXTFHJT4

17

18

19

20

21

22

23

24

«Pemenne OKCIICPUMCHTAJIbHBIX

3agaq»

KonTponbhas padota Ne2 no
TeMe «DJIEKTPOINTHYECKAs
qucconuanus. XuMU4ecKue
pEaKIK B paCTBOPAX»

OO61as xapakTepuCcTHKa
rajoreHoB. XuMHUYECKHE
CBOIICTBa Ha NMPUMEPE XJIOpa

Xnoposogopoa. CossiHast

KHUCJI0Ta, XUMHYCCKHEC CBOI\/’ICTBa,

MOJTy4yeHue, IPUMEHEHHE

[Tpaktuueckas padora Ne 2 o
teMe «llonmydenue comssHOM

KHCJIOTBI, N3y4€HUE €€ CBONCTB»

BbrurcieHus mo ypaBHEHUAM
XUMHUYECKUX PEaKIUi, eclu
OJIVH U3 PEarcHTOB JaH B
H30BITKE

OOmas XxapakTepucTUKa
ar1eMeHTOB VIA-Tpymnmbl

AnnotpornHsie MoAu(pUKaIuu
cepbl. Haxoxnenue cepsl 1 e€
COEIMHEHUI B IPUPOJIE.
XUMHYECKUE CBOMCTBA CEpPbI
CepoBoaopoji, CTpoeHHUE,
buznyecKkue 1 XuMHUYECKHe
CBOICTBA

13.11.2026

17.11.2026

20.11.2026

24.11.2026

27.11.2026

01.12.2026

04.12.2026

08.12.2026

12.12.2026

https://m.edsoo.ru/9RKLZDNUX

https://m.edsoo.ru/NNYKYZF12

https://m.edsoo.ru/CWVSHCD2M

https://m.edsoo.ru/PVEXIYWEG

https://m.edsoo.ru/4BI5H070F

https://m.edsoo.ru/VMWKERSEP

https://m.edsoo.ru/CX10EU8SPO

https://m.edsoo.ru/ECGX2B40W



https://m.edsoo.ru/9RKLZDNUX
https://m.edsoo.ru/NNYKYZF12
https://m.edsoo.ru/CWVSHCD2M
https://m.edsoo.ru/PVEXIYWEG
https://m.edsoo.ru/4BI5H070F
https://m.edsoo.ru/VMWKERSEP
https://m.edsoo.ru/CX10EU8PO
https://m.edsoo.ru/ECGX2B4OW

25

26

27

28

Oxcunpl cepol. CepHasi KUCITIOTa,

¢du3nueckre 1 XUMHYECKHUE
CBOMCTBA, IPUMEHEHHE

XUMHUYECKUE PEAKITNH, JICKAITHE

B OCHOBE IIPOMBIIIJIEHHOTO
croco0a MoTydeHus1 CEpHOM
KHUCJIOTBhI. XUMHUYECKOE
3arpsI3HEHUE OKPYKAIOIIECH
Cpebl COENMHEHUSMU CEPBI

Brruncnenune maccoBoit 101
BBIXO/Ia IPOYKTa PEaKIuu
OO0m1as xapakTepucTuKa
anemeHToB VA-Tpynmsl. A30T,
pacrnpocTpaHeHHUE B PUPOJIE,
¢bu3nueckre 1 XUMUYECKHUE
CBOMCTBa

15.12.2026

18.12.2026

22.12.2026

25.12.2026

https://m.edsoo.ru/ULRFLCHH1

https://m.edsoo.ru/H7FT3NON4

https://m.edsoo.ru/HSJE186WN

https://m.edsoo.ru/WVAHRMB976

29

30

Ammuak, ero pusnyeckue u
XHUMUYECKHE CBOWCTBA,
MOJTyYCHUE W TPUMEHEHHE
[Ipaktuueckas padota Ne 3 mo

teme «llonydyenne ammuaxa,
W3Y4YEHUE €r0 CBOMCTBY»

29.12.2026

12.01.2027

https://m.edsoo.ru/HZAYE5F13

https://m.edsoo.ru/JORP64I1FJ

31

A3oTHas KHCIO0Ta, €€
(I)I/I3I/I‘~ICCKI/I€ U XUMHWYCCKHUC
CBOICTBa

15.01.2027

https://m.edsoo.ru/U2DYEDMYE

32

Hcnonbs3oBaHue HUTPATOB U
COJIEH aMMOHHS B Ka4ECTBE
MUHEPATIBHBIX Y0OpEHU.
XUMUYECKOE 3arpsi3HEHUE

19.01.2027

https://m.edsoo.ru/SHBKCIQCB



https://m.edsoo.ru/ULRFLCHH1
https://m.edsoo.ru/H7FT3NON4
https://m.edsoo.ru/HSJE186WN
https://m.edsoo.ru/WAHRMB976
https://m.edsoo.ru/HZAYE5F13
https://m.edsoo.ru/J0RP64IFJ
https://m.edsoo.ru/U2DYEDMYE
https://m.edsoo.ru/5HBKCIQCB

33

34

35

36

OKpY’KaroIIen cpebl
COCZIMHEHUSIMH a30Ta

docdop. Oxcun dhochopa (V) u
dbocdopHast Kuciora,
buznyecKre 1 XUMUYECKHE
CBOWCTBA, MTOJTyYCHHE

Hcnonws3oBanue ¢pocdatos B
KayeCTBE MHUHEPATbHBIX
ynoOpeHuit. 3arps3HeHHe
MIPUPOHON cpenbl pochaTamu
Yraepon, pacipocTpaHEHHE B
npupoie, Gpu3ndecKue u
XUMHYECKHUE CBOKCTBA
Oxkcuppl yraepoaa, ux
(bU3HYECKUE U XUMUICCKHEC
CBOMCTBA. DKOJIOTUYECKUE
poOJIEMBbI, CBSI3aHHBIE C
okcuzom yriepoaa (1V)

22.01.2027

26.01.2027

29.01.2027

02.02.2027

https://m.edsoo.ru/GDQJSO3WP

https://m.edsoo.ru/UAZ3HUG5V

https://m.edsoo.ru/DWOM6SUUL

https://m.edso0.ru/OXQAPGNCF

37

38

VYrospHasg KUCJIOTa U €€ COJIn

[Tpaktuueckas padora Ne 4 o
teMe "llosyueHue yriekuciaoro
rasza. KauectBeHHas peakuus Ha
KapOoHaT-uoH"

05.02.2027

09.02.2027

https://m.edsoo.ru/OHQHDG6IPA

https://m.eds00.ru/G2HZXQGC8

39

[TepBoHayanbHbIE OHATHS 00
OpraHMYECKUX BELIECTBAX KaK O
COEIMHEHUSIX yriepoaa

12.02.2027

https://m.eds00.ru/30T1Z2109Z

40

Kpewmuuii u ero coeuHeHus

https://m.edsoo.ru/75JXNHO0I8



https://m.edsoo.ru/GDQJSO3WP
https://m.edsoo.ru/UAZ3HU65V
https://m.edsoo.ru/DW0M6SUUL
https://m.edsoo.ru/OXQAPGNCF
https://m.edsoo.ru/0HQHD6IPA
https://m.edsoo.ru/G2HZXQGC8
https://m.edsoo.ru/3OTIZ109Z
https://m.edsoo.ru/75JXNH0I8

41

42

43

44

45

46

[TpakTiueckas pabora Ne 5.
PeIHeHI/Ie BKCHepI/IMeHTaHBHBIX
3a7a4 mo reMe «BaxHeiime
HEMETaJIBl U UX COCAUHCHHUSI

Konrponsnas padora Ne3 o
TeMe «BakHelnme HeMeTaJUIE
U UX COCTUHEHUI

OO01as xapakTepuCcTHKa
XUMHUYECCKUX IJICMECHTOB —
MeTaJI0B. MeTtajutnueckas
CBSI3b U METaJNINYeCKast
KPUCTAIUIMYECKAs PEIIETKA.

du3nyeckue CBOMCTBAa METAIIOB

XUMHYECKUE CBOMCTBA
METAJIJIOB. DJIEKTPOXUMUUECKHIA
psil HANPSDKEHUH METallIoB

O61me crnocoObl MOTyYeHHS
MeTaiuioB. CIuiaBhl.
Berancnenus mo ypaBHEHUSIM
XUMUYECKHUX PEAKIIUN, ECITH
OJIMH U3 PEareHTOB COJICPIKHUT
IPUMECHU

IlousTue o KOppO3rWH MCTAJIJIIOB

16.02.2027

19.02.2027

26.02.2027

02.03.2027

05.03.2027

09.03.2027

12.03.2027

https://m.edsoo0.ru/O7ES8DOD7Z

https://m.edso0.ru/S85J9UGH3

https://m.edso00.ru/XK1GYPCO1

https://m.edsoo.ru/Z7YRNPAEW

https://m.edso00.ru/G54GDQI2D

https://m.edsoo.ru/4AFIGDOWOW

47

[IlenoyHbIe METAIIITBI

16.03.2027

https://m.edsoo.ru/X1B4BPUW?2

48

OKCcHIBl U THAPOKCHUIBI HATPUS

https://m.edsoo.ru/Q4DX0G3U9



https://m.edsoo.ru/O7E8D0D7Z
https://m.edsoo.ru/S85J9UGH3
https://m.edsoo.ru/XK1GYPCO1
https://m.edsoo.ru/Z7YRNPAEW
https://m.edsoo.ru/G54GDQI2D
https://m.edsoo.ru/4FIGD0W0W
https://m.edsoo.ru/X1B4BPUW2
https://m.edsoo.ru/Q4DX0G3U9

H KaJaus

[IlemouHo3eMeNbHBIC METAJIIBI —

19.03.2027

49 https://m.edsoo.ru/REOCDYO0K6
KaJIBIUA 1 MarHui 23.03.2027 RS./7M.€ds00.1L
Baxueiue coequHeHN
50 https://m.edso0.ru/CJR96CMZA
KATBITHA 26.03.2027 P 2
O0001eHre U CUCTEMATU3ALIIS
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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, XHMHYECKUIl 3JIEMEHT, IPOCTOE BEIIECTBO, CIOXKHOE
BEIIECTBO, CMeCh (OIHOpPOTHAs W HEOIHOPOJHAs), BaJECHTHOCTH,
OTHOCHTENIbHAsE aTOMHAas ¥ MOJISKYJSpHas Macca, KOJIWYEeCTBO
BEIIECTBA, MOJIb, MOJISIpPHAs Macca, MaccoBas JOJS XHMHYECKOTO
JIIEMEHTa B COEAWHEHUH, MOJIIPHBIA OOBEM, XMMHYECKas PEaKIHs,
KJaccu(uKamusl — peaknuid:  peakUuu  COSAMHEHHs,  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 XHMHYECKHX IOHATHH U
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-MOJIEKYJIIPHOTO ~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 MOJEKYSIPHYIO W MOJISIPHYIO MAaccChl

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,
U3MEpEHUe,  MOJEIMPOBAHME,  OKCIEPUMEHT  (peajbHBIl U
MBICJICHHBIN )

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

OINpEAEIATh INPHUHAJIEKHOCTh BEIIECTB K ONPEACIEHHOMY KJaccy
COEMHEHMH 110 popMysiaMm

KJIaccu(UIMPOBATh HEOPTAaHMUECKUE BEIIECTBA

XapakTepu3oBaTh (OMUCHIBATh) OOIIME XHWMHYECKHE CBOWCTBA

BCIICCTB pPa3JIMYHBIX KJIACCOB, IOATBEpKAasd OIMCAHHUC IIpHUMEpaMu

MOJIEKYJIIPHBIX YPABHEHH COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHI

2.5

2.6

2.7

3.1

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

HpeBpaH_ICHI/Iﬁ B pa3JIMYHbBIX YCIIOBHUAX

CleloBaTh IpaBUJaM IIOJIb30BaHUS XMUMHYECKOM TMOCyAOd U
1abopaTopHbIM O0OpyAOBaHUEM, a TaKXkKe MpaBuUiaM OOpalleHUs ¢
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, IUNIAHUPOBATh U MPOBOAUTH XUMUYECKUE IKCIIEPUMEHTHI 1O
pacro3HaBaHUIO pAcTBOPOB IIEJIOYEM M KHUCIOT C IOMOILIBIO
MH/IUKAaTOpPOB (JIAKMYC, (heHOIPTaNCHH, METUIOPAHK U APYTHUE)
MIPOBOJIUTH PACUYETHI 10 YPABHEHUIO XUMHYECKON peaKInu

ITo Teme: «llepmommueckunn 3akoH u Ilepuommueckas cucrema
xumudeckux oanemeHtoB JI. M. MengeneeBa. CtpoeHue aTOMOB.
Xumnueckasi cB3b. OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIE PEAKLIUM»
pPacKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKHUX MOHSITHH: SApO aToma,
ANIEKTPOHHBIM CJIOM aToMa, aTOMHas oOpOuTandb, paguyc aroma,

XUMHUUYCCKasA CBA3b, IMOJIpHAdA WM HCIIOJAPHAsA KOBAJICHTHASA 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 XapaKTepu3oBaTh TaObIuMuHyr QGopmy Ilepuomudeckoit
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 NOHUMAHUE IIEPUOANYECKON 3aBUCHUMOCTH CBOMCTB
XUMUYECKHX DJIEMEHTOB OT UX I0J0XKeHHus B Ilepuoanueckoi

CUCTEMC

3.5

3.6

3.7

9 KJIACC

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 [HCIIo

AJIEKTPOHOB U PACIIPEIEICHUE UX 10 3JIEKTPOHHBIM 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, OKHCITUTEIIb,
BOCCTAHOBHTEIIb, OKHUCICHHE ¥ BOCCTAHOBIICHHE, 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 TPOCTBIX U CIJIOKHBIX BEIIECTB, MOATBEPXKAas OMHCAHUE
MpUMepamMu MOJIEKYJISIPHBIX U HOHHBIX 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 BBIIIOJHEHUIO
J'Ia60paTOpHI)IX XUMHUYCCKUX OIBITOB IO IOJYUCHHUIO U CO6I/IpaHI/II-O

Fa3006pa3HLIX BCIICCTB (aMMI/IaKa H YTJICKUCIIOIO T a3a)

NPOBOJIUTHh PEaKIHH, MNOATBEPKIAIONINE KadeCTBEHHBIH COCTaB
Pa3IMYHBIX BELIECTB: pACIO3HABATH OINBITHBIM MYTEM XJIOPHI-,
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 MMOHSATHUM: HI[K

BCIICCTBA, KOPPO3UA METAJIIIOB

MNPUMCHATH OCHOBHBIC OICpalun MBICIUTEIBHOMN JACATCIIbPHOCTH —



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

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 BEMIECTB. 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 YUeHHE

Xumuueckass Gopmyina. BaneHTHOCTP aTOMOB XMMHMUYECKHX 3JIEMEHTOB. 3aKOH
IIOCTOSIHCTBA ~ cocTaBa  BemecTB.  OTHOCUTENbHas  aTOMHas  Macca.
OtHocuTenbHAs MOJIEKYJIApHas Macca. MaccoBas 01 XUMHUYECKOTO 3JIEMEHTA

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 SIBJIICHHUs. XUMUYECKas peakius U e€ NPU3HAKU.
3aKOH COXpaHEHHUs Macchl BellecTB. XuMudeckue ypaBHeHus. Kiaccugpukanus

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

XUMUYECKUH IKCIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOI MOCYI0H, C MpaBUiIaMH
pabotel B naboparopun u mnpuéMaMu oOpamieHuss ¢ Ja00pPaTOPHBIM
obopymoBaHWEeM, W3yYE€HHE W OINHUCaHWE (PU3NUECKUX CBOWCTB OO0Opa3loB
HEOpPraHMYECKUX BEHIECTB, HaOmoneHne Qusnyecknx (IUIaBICHUE BOCKA,
TasiHUE JIbJIa, pAaCTUPAHUE caxapa B CTYIIKE, KHUIIEHHE U KOHACHCALUs BOJAbI) U
XUMHYECKHX  (TOpeHHe CBEYM, NpPOKAIMBAHWE  METHOW  MPOBOJIOKH,
B3aMMOJICIICTBHE MeJla C KHUCJIOTOW) SIBJICHUH, HAOMIOJEHUE U OIHCAHHE
NPU3HAKOB TMPOTEKAHWsS XUMUYECKUX peaknuid (pa3joxkeHue caxapa,
B3aUMOJICHICTBUE CEpHOW KHUCJIOTHI C XJOpHIOM Oapusi, pa3ioXeHue
runpokcuna Meau(ll) npu HarpeBaHuu, B3aMMOJEHCTBHE K€jI€3a C PACTBOPOM

conu menu(ll), n3yuenue crnocob6oB pazaeneHus: cMecei (C MOMOIIBI0 MarHuTa,



2.1

2.2

¢uibTpOBaHMe, BHIApUBAHHE, TUCTHIUIALMUS, XpoMmartorpadus), NpoBeneHHUE
OUYMCTKU MOBApEHHOM coM, HAOIIOIEHNE U ONTUCAHKUE PE3YJIbTATOB MPOBEACHUS
OMbITa, WUIFOCTPUPYIOLIETO 3aKOH COXPAHEHHsS MAacCChl, CO3JaHUE MOJENen

MOJIEKYJI (IIapOCTEPKHEBBIX )
Bakneiinme npecTaBUTeN HEOPraHNIECKUX BEIIECTB

Bo3nyx — cmech razoB. CocraB Bo3zayxa. Kucimopon — »snemMeHT U mpocroe
BemiecTBo. HaxoxkieHue Kuciopona B MpUpPOAE, (PU3NYECKHE M XUMHYECKUE
cBoiictBa (peakuuu ropenus). Okcunwl. [Ipumenenue kucimopona. CrocoOsbl
NOJY4YeHUs1 KHUCIopoJa B Ja0OpaTOpHMM M HPOMBIIIIEHHOCTH. KpyroBopoT
Kkucaoposa B mpupoje. O30H — auioTponHas MoauduKanus KUCIopoia

TennoBoii 23GHEeKT XUMUIECKON peaKInK, TePMOXUMUYECKUE YPABHEHHS, IK30-

1 SHAOTCPMHUUYCCKUC PCAKIINU. Tonnupo: YroJib U MCTaH. 3an${3HCHI/IC BO31yXa,

yCWJICHHE MapHUKOBOTO 3¢ (deKTa, pa3pyIlIeHHe 030HOBOTO CII0sI

2.3

2.4

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

Kuciote! 1 com

MounsipHblii 00BEM razoB. Pacuérsl 1o 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 MpUpoOJE€ M B KU3HU uenoBeka. Kpyroropor
BOJBl B TMpUpOjE. 3arpsA3HEHUE NPUPOAHBIX BOA. OXpaHa U OYMCTKA
MIPUPOJIHBIX BOJ

Knaccudukanus neopranmueckux coeauHenuid. Oxcunbl. Krnaccudukarus
OKCHJIOB: cojeoOpa3yromue (OCHOBHBIE, KHCIOTHBIE, amMQOTepHbIE) U
HeconeoOpazywomue. Homenknarypa okcuaoB. dusnueckue U XUMHYECKHE

CBOMCTBA OKCHIOB. [lonmydyeHnue okcuaoB

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

Kucnotsl. Knaccudpukanust xucnor. HomeHnknatypa kucinor. Dusnueckue u
XHMHYECKHE CBOMCTBa KHCIOT. Psanm akruBHoctm MeTtamioB H.H. Bbekerora.

ITony4yenue kuciaor

Conmu. Homenknarypa coneil. @usznueckue M XMMHUYECKHUE CBOMCTBA COJEH.

[Tomyuyenue conen



2.10

2.11

3.1

3.2

3.3

I'eneTnyeckas CBSI3b MCXKAY KilaCCaMU HCOPTraHUYCCKUX COCZ[I/IHGHI/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 (moxkapa), 03HaKOMIICHUE C
oOpa3liaMu OKCHJIOB M OINHUCAaHWE WX CBOKMCTB, TOJy4YeHHE, cOOHMpaHue,
pacro3HaBaHME W H3Y4Y€HHE CBOMCTB BojaOpoa (FOpeHHe), B3auMOCHCTBHE
Bogopoa ¢ okcunoMm menu(ll) (Bo3aMOKHO HCIIONB30BaHKUE BUCOMATEPHAIIOB),
HaOMIOZIcHUE O00pa3IoB BEMIECTB KOJWYECTBOM | MOJIb, WCCIIEIOBAaHUE
OCOOCHHOCTEH pacTBOPEHHUsS BEMIECTB C PA3NIMYHOW PACTBOPUMOCTHIO,
MIPUTOTOBJICHHE PACTBOPOB C OMPENEIEHHON MacCOBOW J0Jeil pacTBOPEHHOTO
BEILIECTBA, B3aMMOJIEUCTBUE BOJbI C MeTaUIaMU (HaTpUEM U KaJbLHUEM)
(BO3MOXKHO HCIOJB30BAaHUE BUICOMATEPHANIOB), OIpeeIeHHEe PacTBOPOB
KHCIIOT W MIEJOYEH C TOMOIIBI0 HHIWKATOPOB, HCCIEIOBaHHE OOpa3IoB
HEOPraHUYECKUX BEIIECTB pPAa3MUYHBIX KIACCOB, HAONIOJICHHE W3MEHEHUs
OKpacKd HWHJMKATOPOB B pPAcTBOpaxX KHCIOT M IIEJIOoYeH, HU3y4YeHHUe
B3aumozeiictBus okcuga menau(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 (IIIGJ'IOIIHBIG 1 IICJIOYHO3CEMCJIBHBIC MCTAJLIbI,
rajJjioreHbl, WHEPTHBIC Ta3bl). DJEMEHTHI, KOTOphIe 00pa3yroT ampOTepHBIC

OKCUABI U TUAPOKCHUIBI

ITepuonnueckuii 3akoH. [lepruoanueckas cucteMa XUMUYECKUX ds1eMeHToB [1.1.
Menneneesa. Kopotkonepunoanas " JUIMHHOTIEpHOAHAS dbopmbI
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 000JI0YeK aToMOB TepBbIX 20 XHUMHYECKHX DIIEMEHTOB



3.4

Ilepnonnueckoint cucremsl .M. Menneneesa. XapakTepUCTHKa XUMUYECKOTO

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

3aKOHOMEPHOCTH H3MEHEHUsl paaryca aTOMOB XUMHYECKHUX DJIEMEHTOB,
METAUINYECKUX W HEMETAUIMYECKUX CBOMCTB MO TpyNmaM H TEpUOAaM.
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 HU
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 TMEpBbIX TPEX MNEPUOIOB, Kalus, KalblUsi U HX
COEIMHEHUII B COOTBETCTBHUU C IMOJOKEHUEM 3JIEMEHTOB B llepmoamyeckoii

CUCTCMC U CTPOCHUCM UX aTOMOB

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

TE€HETHUYECKas CBSI3b HEOPTAHMUECKUX BEIIECTB
Knaccudukanus XuMU4ecKiX peakluid 1Mo pa3inyHbIM IpHU3HaKaMm (1o YUCTy U

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

M3MCHCHHIO CTCIICHECH OKHCICHHS XUMHUUYECCKHX 9JICMCHTOB, IIO O6paTI/IMOCTI/I,
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1.5

1.6

1.7

2.1

[0 YYacTUIO KaTajau3aropa). OK30- M  DJHIOTEPMHUYECKHE pEaKLuH,

TEPMOXUMHUYECKHE ypaBHEeHUA. [loHATHE O CKOPOCTH XMMHUYECKOHN peakiuu

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

XUMHUYCCKOT'O paBHOBECCUA

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

QJICKTPOHHOI'O OanaHca

Teopust 3JIEKTPOJUTUUECKON AUCCOIUALMK. DJIEKTPOJIUTHI U HEIIEKTPOJIMTHI.
Karnonsl, aHMOHBI. MexaHU3M AMCCOLMAIMH BEIIECTB C Pa3IMYHBIMU BUAAMHU
xumuueckoi cBszu. Crenenb auccounanuu. CUIbHBIE U Clla0ble 3JIEKTPOJIUTHI.
Peakiun noHHOro oOMeHa. YCIIOBUS MPOTEKAaHUS peakUuil MOHHOro OOMeHa,
MOJIHBIE W COKpall€HHbIE HMOHHBIE ypaBHEHMs peakuui. CBoiicTBa KHCIOT,
OCHOBaHMH W COJIel B CBeTe NPEACTAaBICHUNH 00 3SIEKTPOTUTHYECKON

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

XUMH4YeCKni OKCICPUMCHT: O3HAKOMIICHHEC C MOJACIAMU KPHCTATINIMYCCKUX
pPEmIETOK HEOPraHMYECKUX BEIIECTB — METAJUIOB M HEMETAUIOB (rpadura u
ajgMasa), CIIOKHBIX BEIIECTB (XJOpUIa HATpHsl); UCCIEJOBAaHUE 3aBHCHMOCTH
CKOPOCTH XHWMHYECKOW peaklud OT BO3ACUCTBUS pPa3IHYHBIX (DAKTOPOB;
UCCIIC/IOBAaHUE  AJIEKTPONIPOBOJHOCTH  PacTBOPOB  BEHIECTB,  Iporiecca
TUCCOLMAIIMU  KHUCTIOT, IIeNo4Ye u colieil (BO3MOKHO HCHOJb30BaHUE
BHUJICOMATEPHAIIOB); TPOBEJACHUE OMNBITOB, WUIIOCTPUPYIOIINX TPU3HAKU
NPOTEKAHUS PEaKIii HOHHOTO oOMeHa (00pa3oBaHKE OCajiKa, BhIJCICHHUE ra3a,
00pa3oBaHUE BOJBI); OMBITOB, HIUTFOCTPHPYIOIUX HPUMEPHI OKUCIHUTEIHLHO-
BOCCTAHOBUTEINIBHBIX PEAKLUi (TOpEeHUE, peaKkiMy Pas3sIoKEHUs,, COCIUHEHNUs);
pacro3HaBaHHE HEOPTaHUICCKUX BEIIECTB C TIOMOIIBIO KAYECTBCHHBIX PEAKITHIMA

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

OOmiast  xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHMS AaTOMOB,
XapakTepHble cTeneHu okucieHus. CtpoeHue u pu3nyeckue CBONCTBA IPOCTHIX
BEUIECTB — TallOTEHOB. XHMHUYECKME CBOICTBA Ha MpUMEpe XJopa
(B3auMoJielicTBUE C MeTaJlJlaMHM, HEMEeTajulaMH, IiejodaMu). XJIOPOBOAOPOJ.

CossiHast KMCJIOTAa, XUMHUYECKHUE CBOMCTBA, MOIyYEeHHUE, MpUMEHeHue. JleiicTBue



2.2

2.3

2.4

XJIOpa M XJOPOBOJOPOJA HA OPraHU3M 4YeJoBeKa. BakHeWIne XJIopHuabl U UX

HaxO0KJIEHHE B TIPUPOJIC

Ob6mas xapaktepuctuka 31eMeHToB VIA-rpynmbl. OcoOE€HHOCTH CTPOECHHS
aTOMOB, XapaKTepHble cTeneHu okucieHus. CtpoeHue u (pu3nyeckue cBOMCTBa
IOPOCTBIX BEIIECTB — KHCIOpPOAa U Cepbl. AJUIOTPOIHBIE MOJU(PHUKALUU
KHUCIIOpoJia U cepbl. XUMHUYECKHE CBoOilcTBa cepbl. CepoBOJIOpOA, CTPOEHUE,
¢u3nueckue M XUMHUYecKHe CBOMCTBA. OKCHIBI cepbl KaK IpeACTaBUTEIN
KUCJIOTHBIX OKcHJ0B. CepHas KUCIIOTa, (PU3UYECKUE M XMMHUYECKHE CBOWCTBA
(o0mme Kak MpeacTaBHTENs Kilacca KUCIOT W crenuduueckue). XUMUIECKUE
peaKiuy, JeKallue B OCHOBE MPOMBIIUICHHOTO croco0a IMOydeHHsl CepHOU
kucaotThl. [Ipumenenune. Coinm cepHON KHCIOTHI, KayeCTBCHHAs pPEaKklMs Ha
cynbdar-uoH. Haxoxnenue cepbl U e€ coeMHEHUI B mpupoje. XUMHYECKOe
3arpsi3HEHUE OKpY’Kalolleld cpellbl COEAMHEHUSMM Cepbl (KMCIOTHBIE IOXH,

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

OO6miass xapaxkTtepuctuka 3j1eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHMUS
aTOMOB, XapaKTEPHbIE CTEIIEHN OKUCIICHUA. A30T, paCIIpOCTPAaHEHUE B IIPUPO/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.
KadecTtBeHHast peakisi Ha MOHBI aMMOHHS. A30THAasl KHCIIOTa, €€ TOJIy4YeHHE,
¢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 JOXAU, 3arPsA3HEHUE BO3AyXa, TIOYBBI

Y BOJIOEMOB)

®ocdop, amtorponHsie Momudukanyuu (ocdopa, puznIecKkre U XUMUYECKHE
cBorictBa. Oxcua ¢ocdhopa(V) u  dochopHas kucnora, (u3NIECKUe u
XUMHUYECKHE CBOWCTBa, monydeHue. Mcmonp3oBanue ¢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 yriaepona B npupoae. OKcuusl yriepoza,
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
abdext. VYrompHas kuciota W €€ coid, WX (GU3HMYECKHE W XUMHUYECKHE
CBOICTBa, ToNmyueHue U mpuMeHeHue. KauecTBeHHas peakuus Ha KapOOHaT-
noHbl. Vcnonp3oBanue kapOOHATOB B OBITY, MEIUIIMHE, TMPOMBIIUICHHOCTH U

CEJILCKOM XO3AHCTBE

2.6

2.7

[lepBoHayasibHbIE MOHATHS 00 OPraHMYECKUX BELIECTBaX KAK O COEIUHEHMSIX
yriaepoaa (MeTaH, STaH, STWIEH, alleTWJEH, STaHOJ, TJIMIEPUH, YKCyCHas
kucinota). Ux cocraB M xumuueckoe crpoenue. llonstue o Ouonormuecku
BaXHBIX BEILECTBAaX: XHpaxX, OelIKax, yrieBoJaXx — U HX pPOJU B KHU3HU
yenoBeka. MaTepuaibHOe €IUHCTBO OPraHMYeCKUX M HEOPraHWYEeCKUX

COECIUHEHUN

Kpemuwmii, ero ¢wusmyeckne W XMMHYECKHE CBOWCTBA, TMOJy4YCHHE U
npuMmenenne. CoenuHeHus: KpeMHHs B mpupoze. OOmme mpenctaBieHus 00
okcune kpemuusA(1V) u kpemuueBoit kuciore. CHIMKATBI, UX UCIIOIH30BAHHUE B
OBITY, MEAUIIMHE, TPOMBIIUICHHOCTU. BaxkHele cTpouTeabHble MaTepUalbl:
KepaMHKa, CTEKJIO, IIEMEHT, OeToH, »ene300eToH. [IpoGmembl Oe3omacHOro

HCIIOJIB30BaHUA CTPOUTCIIbHBIX MAaTCPUAJIOB B HOBceﬂHeBHOﬁ KU3HHU

2.8

XUMHUUECKUH HKCHEPUMEHT: HM3y4eHHE 0O0pa3l0B HEOPraHMYECKHX BEIIECTB,
CBOMCTB COJISTHOM KHUCIJIOTBI; IIPOBEJICHUE KaueCTBEHHBIX PEaKLMM Ha XJIOPHUA-
MOHbl M HAOJIOJCHHWE NPU3HAKOB HUX IPOTEKaHMS; OIBITHI, OTpAXKArOIIUe
¢u3nueckrne U XUMUYECKHE CBOMCTBA T'aJIOTEHOB U UX COEAMHEHUH (BO3MOXKHO
UCIIOJIb30BaHUE BHCOMATEPUAIIOB); O3HAKOMJICHHE C O0paslamMH XJIOPUIOB
(ramoreHuI0B); O3HAKOMJIGHME C oOO0pasliaMu cepbl U €€ COeAMHEHUSIMU
(BO3MOXXHO  MCIIOJIb30BaHME BHJEOMAaTEepHalioB); HAOIMIOJEHHE Tpoliecca
o0yrauBaHusl caxapa HoJl JEHCTBHEM KOHLEHTPUPOBAHHOM CEpHOM KHCIOTHI;
U3yUeHHE XUMHUYECKHUX CBOMCTB pa30aBlIeHHONW CEPHOM KHCIOTHI, MPOBEIACHUE
KayeCTBEHHOM peakuud Ha Ccynb(ar-uoH M HAOJIIOJEHHME TIpu3HaKa e€
NPOTEKAHMUS; O3HAKOMIICHHE C (PM3UUECKUMHU CBOMCTBAMH a30Ta, hocdopa u ux
COEIMHEHUI (BO3MOXKHO HCIIOJIb30BAHHME BHJIEOMATEpHANIOB), O0pa3lamMu
a30THBIX U (ochHOPHBIX YAOOpEHUH; MoTydYeHue, coOOMpaHue, paclio3HaBaHUE U
W3Y4YECHHE CBOMICTB aMMMAaKa; IPOBEACHHE KAueCTBEHHBIX DEAaKIMH Ha HOH
aMMOHUST W (ochaT-uOH U U3yUEHHE TPU3HAKOB HUX MPOTEKaHU,
B3aUMOJICCTBUE KOHIICHTPUPOBAHHOM a30THOM KHCIIOTHI C MEIbI0 (BO3MOXKHO
WCIIOJIb30BAaHUE BUJEOMATEPHUATIOB); M3YyYEHHUE MOJENEH KPHUCTANINYECKUX
peméTok anmasa, rpadura, QyuiepeHa; O03HAKOMJIEHHE C IPOLIECCOM

aﬂcop6u1/m paCTBOpéHHHX BCIICCTB aKTHUBHUPOBAHHBIM yTJ'IéM 151 yCTpOﬁCTBOM



NPOTHBOTa3a; IMOJy4YeHUE, COOMpaHMe, pacllO3HABAHWE W M3YYECHUE CBOWCTB
VIJEKUCIIOro rasa; IpOBeIeHHE KayeCTBEHHBIX peakluid Ha KapOoHaT- u
CHWJIMKAaT-HOHBl M M3yYEHUE IPU3HAKOB MX IPOTEKAHUS; O3HAKOMIIEHHE 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 pemeérka. OJIEKTPOXUMHUYECKMH  psij

HaIpsKEHUH METAILIOB

dusnuecKkue ¥ XUMHUYECKUE CBOMCTBA MeTayioB. O0mue crnocoObl NOIydeHus
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: INOJNOXKEHUE B Ilepnonndeckod CUCTEME XHMHYECKUX
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

[llenmouno3eMenpHble  METaIbl MarHuii W KaJdblIMH: TOJOXKEHHE B
IIepuoanueckoit cucreme xumuueckux anemenToB .M. Menneneesa; crpoenue
MX aTOMOB; HaxoOXJeHHE B npupone. PuU3MYECKHEe U XUMHUYECKUE CBOMCTBA
MarHusi M Kajabliusa. BakHedrume coeauHEHUs KanbIUs (OKCHUI, THAPOKCHII,

comn). JKECTKOCTH BOJIBI M CIIOCOOBI €€ yCTpaHEeHUs

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

AJIFOMHUHUA

Kenezo: nonoxenne B [lepuognyeckoii cucreme XumMudeckux 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: 03HAKOMJICHHE ¢ 00pa3liaMi METaJUIOB M CIUIABOB,

X (U3MYECKUMU CBOMCTBAMM; H3YyYEHHE PEe3yIbTaTOB KOPPO3HH METAIIJIOB



(BO3MOXKHO HCMOJIb30BAHUE BHJIEOMATEPHUAIIOB), 0COOCHHOCTEH
B3aMMOJICHCTBHUSL OKCHJA Kalblusi W HaTpus C BOAOH (BO3MOXKHO
HCIIOJIb30BAaHUE BUJEOMATEPHUAIIOB); HCCIEJIOBAHHE CBOWMCTB >KECTKOW BOJBI;
mpolecca TOpEHUs IKelle3a B KHUCIOpoAe (BO3MOXKHO — HCIOJIb30BaHHUE
BHJIEOMATEPHAJIOB); TTPU3HAKOB MPOTEKAHUS KAUYECTBEHHBIX PEAKIIMN HA HMOHBI
(Maraus, Kanbius, agromunus, nubka, skenesa(ll) u oxemesa(lll), memu(ll);
HaOJIO/ICHUE M ONMHCAaHUE TPOIECCOB OKpAIIMBAaHUS TUIAMEHU MOHAMH HATPUS,
Kamuss W Kaublus  (BO3MOXKHO  HCIIOJIb30BAHHWE  BUJEOMAaTEpHAJIOB);
uccienoBaHne aM(pOTEPHBIX CBONCTB THIPOKCHIA ATIOMHUHHS W THAPOKCUAA
[IMHKA; PEIIeHHE YKCIIEPUMEHTAIbHBIX 3a7a4 Mo 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 ~ JKOJIOTMYECKOW  TPAaMOTHOCTH.  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 3KCIIEPUMEHT: M3y4eHHEe 00pa3lioB MaTepHUaioB (CTEKJIO, CIUIaBbI

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
HCOAHOPOJHAsA CMEChb, OTHOCHUTCIIBHBIC AaTOMHAA W MOJICKYJIApHas
Macchl, KOJIMYECTBO BEILECTBA, MOJb, MOJIIPHAs Macca, MOJSPHBIN
00BEM, OKCHJ, KHCIIOTa, OCHOBaHHE, COJb (CpemaHssi), XUMHUYECKas
peakuus, peakluu COEIUHEHMs, PEaKLUH Ppa3IokKeHUs, PpeaKkLuu
3aMeIIeHus, peakuuu oOMeHa, TeruioBo 3¢ (eKT peakuuu, dK30- U
SHJIOTEPMHUUECKHE PEAKLMHU, PacTBOp, MaccoBas OIS XUMHYECKOTO
3JIEMEHTA B COEAMHEHUM, MAcCOBasl 10JI U NMPOLEHTHAs: KOHUEHTpaLus

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



opOuTanp, paguyc aroma, BAJIEHTHOCTb, CTENEHb OKHCJICHUS,
XHMHYECKas! CBSI3b, HIEKTPOOTPUIIATEIBHOCTD, TOJISIPHAs ¥ HETIOJISpHAst
KOBAJICHTHAast ~ CBS3b, HMOHHAs  CBsI3b, METAIMYECKas  CBS3b,
KpUCTaJUIMYecKass pemeérka (aroMHas, WOHHAas, MeTaJUIM4ecKasi,
MOJIEKYIISIpHasi), MOH, KAaTHOH, aHHWOH, DJIEKTPOJIHUT W HEDJIEKTPOJIHT,
ANEKTPOJIUTUYECKAsT  JTUCCOLMAIMS, pEaKIud HMOHHOTO OOMeHa,
OKHCIIUTENIbHO-BOCCTAHOBUTEIbHBIE ~ PEAKIMH,  OKUCIUTENb |
BOCCTQHOBHTENIb, OKHCICHHE W  BOCCTAHOBIICHHE, DJIEKTPOIIH3,
XMMHYECKOE paBHOBECHE, OOpaTHMble W HEOOpaTUMble pEaKIuy,
CKOPOCTh XMMHYECKOW peakuuu, Karamuzarop, IIJIK, xoppo3us

METaJIJIOB, CILIABBI

2.2

2.3

3.1

OCHOBOIIOJIAralIIfe 3aKOHbl XUMHH: 3aKOH COXPAaHEHUSI MaccChl,
nepuoauyeckuii 3axkoH .M. MeHneneeBa, 3aKOH IOCTOSIHCTBA

CcoCTaBa, 3aKOH ABoranpo

TEOPHUH  XUMHUH: aTOMHO-MOJIEKYJISIDHAsE ~ TeOpus, TEOpUs

AJICKTPOJIUTHYECKON JUCCOIHAITIT
Brnangenue ocHOBaMM XMMHUYECKON TPaMOTHOCTH, BKJIFOYAIOILIEH:

YMEHHE TPaBUIIBHO UCIIOIh30BATh N3yUEHHBIE BENIECTBA U MaTEPUAITBI
(B TOM umucie MUHEpaJbHBIE YIOOpPEHMS, METAUIbl M CIUIaBHI,
HPOJIYKTHl TepepabOTKHM TNPHPOIHBIX HCTOYHHUKOB YTIJIEBOJIOPOIOB
(yros, mpupoaHoro rasza, He()TH) B OBITY, CEJIBCKOM XO34KCTBE, Ha
MPOU3BOJICTBE W TIOHUMAaHHWE 3HAYCHUS JKUPOB, OCIKOB, YTJICBOJOB
JUIs OpraHu3Ma 4eJIOBeKa; yMEHHE IPOrHO3UPOBATh BIUSHHUE BEIIECTB

U XUMHUYCCKUX IMPOLCCCOB HA OPraHMU3M YCJIIOBECKA M OKPYKAIOUIYIO

MPUPOIHYIO Cpeny

3.2

YMCHHUC UHTCTPUPOBATL XUMHUUYCCKHUC 3HAHUSA CO 3HAHUAMH OPYTUX

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,



YpPaBHEHUN  XMMHMYECKMX  pPEAaKUUH; OCHOBAMHM  XHMHYECKOU
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
JNIEKTPOHOB), PACHpPEIEICHUEM JIIEKTPOHOB M0 JHEPTreTHUYECKUM
YPOBHSIM aTOMOB MEPBBIX TPEX MEPUOJIOB, KAUS U KaJIbIIHS
[IpencraBnenue 0 MEPUOINYECKOMN 3aBHUCHUMOCTH CBOMCTB
XUMHUYECKHUX DJIEMEHTOB (paguyc aTtoma, JIEKTPOOTPUIIATENIBHOCTD),
6 MPOCTBIX W CJOXHBIX BELIECTB OT TIOJOXKEHUS JJIIEMEHTOB B
[lepuoanueckoit cucreme (B MajblX NEpPHOJAX U TJIaBHBIX
MOArpYyNIax) 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 OKUCJICHHUS XUMUYECKUX DIIEMEHTOB, 3apsij
' 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:
MPOCTHIX BEIIECTB (KUCIOPOA, O30H, BOAOPOX, rpaduT, aaMmas,
9.1 KpeMHHH, a3oT, ¢ocdop, cepa, XJIop, HATpUM, Kaaud, MarHHi,
KaJIbIIMH, aJTIOMHHHH, JKEJIe30)
CIIOKHBIX BEILIECTB, B TOM 4YHCJIE HMX BOJHBIX pacTBOpPOB (Boja,
aMMHaK, XJOPOBOAOPOJ, CEPOBOAOPOJ, OKCHUIBI M THAPOKCHIBI
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 YUCJIE:
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 YMeHnue BIYUCIATH (IPOBOAUTH PACUETHI):
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, TPaBUIaMH MOBEACHUS B LIESIX cOepeKeHuUs
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 crnocoO0B pa3eneHus 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 ONpPEAEIEHHONM MaccOBOM J0iel

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; M3YYCHHUE B3aWMOJCHCTBHS KHCIOT C METaIaMH,
OKCHJIaMH  METa/VIOB,  pPacTBOPUMBIMH M HEPACTBOPUMBIMU
OCHOBaHHSIMH, COJISIMH; TIOJIy4YeHHE HEpacTBOPUMBIX OCHOBaHUM;
BBITECHEHHE OJIHOTO MeTajyla JApYTMM W3  pacTBOpa  COJIU;
uccienoBaHre aM(OTEpPHBIX CBOWCTB THUAPOKCUAOB AaTIOMUHUS U

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

XUMHUYECKHE  OKCIEPUMEHTHI,  WLUIIOCTPUPYIOIIUE  MPHU3HAKU
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+), HUHKA
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 MIpoHeCcaMu, IMPOUCXOJAIIUMMA B MaKpO- 1 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 ITOHATHUA

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

B COCAMHCHNU

KonnyectBo BemectBa. Monb. MomsipHass mMacca. MonspHbIE 00bEM Ta30B.
B3anMocBs3p KOIu4ecTBa, MacChl M YUCIA CTPYKTYPHBIX €IMHMUI] 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
JIEKTPOHHBIX  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 ¥ HEMETaJUIMYeCKUX CBOMCTB) W HUX COCAMHEHUH 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 MpUMEpPE
TUAPOKCUIIOB  aJIIOMUHUS, Kejie3a, LuHKa). [lomydeHue ocHoBaHUU U
aM(}OTEPHBIX THIPOKCHUIOB

OOmue XUMHUYECKHe CBOWCTBA KUCIOT: XJIOPOBOJAOPOIHOW, CEPOBOIOPOIHOM,
CEpHUCTOM, CEepHOH, a30THOU, (oCcPOpHOM, KpeMHUEBOH, yrompHOU. OcobObie
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,

YTIICKHCIIOTO Ta3a B JJabopaTopuu
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[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 PAa3JIMYHBIM IMPU3HAKaM: 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/IMI/I'-I(?CKI/Ie ypaBHCHI/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 AMEKTPOIUTHIECKON qucconrauu. KaTnoHbl, aHHOHBI. DIEKTPOJIUTHI U
HEIIEKTPOJIUThI. CHUIIbHBIC U cl1a0bIe 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 4eloBeKa. be3omacHoe
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 €r0 MPEIOTBPALICHUS
[Ipenenbuas ponyctumas konueHtpauus BemectB (IIJK). Ponp xumuu B
pEelIeHUU DKOJIOTHYECKUX TpoOieM. YCWIeHHe MapHUKOBOTO A dekTa,

paspymicHUC O30HOBOT'O CJI0A

[Ipumenenue cepsbl, a3ota, pocdopa, yriepona, KpeMHUS U UX COCTUHEHHUH B
OBITYy, MEIWIIMHE, MPOMBINIICHHOCTH M CEIIbCKOM XO03siicTBe. [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 UCTOYHUKHU YTIEBOIOPOAOB (Yrojib, MPUPOIHBIA Tra3, HedTh),
MPOYKTHI UX TiepepaboTku (OCH3MH), UX POJb B OBITY U POMBIIUICHHOCTH
[lepBoHavanbHbIE MOHATHA 00 OPraHWYECKHX BEIIECTBAX KAaK O COCAMHEHUSX
yriepona (MeTaH, 3TaH, STUJICH, alleTHICH, STaHOI, TJMLIEPUH, YKCYCHAs KUCIIOTA).
[TonsiTvie 0 OMOMOTMYECKN Ba)KHBIX BEIIECTBAX: JKUPAX, OCTKaX, YIJeBOIaX — 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

» Xumus: 8-t kiacc: 6a30BbIi yPOBEHb: YUEOHUK; 5-€ U3gaHue, nepepaboTaHHoe
INabpuensn O.C., OctpoymoB N.I'., CnaakoB C.A. AKIIMOHEpHOE OOIIECTBO
«M3parenbctBO «IIpocBemenne»

* Xumusi: 9-ii kitacc: 0a30BbIN YpPOBEHb: YUEOHUK; 5-€ U3/1aHue, epepaboTaHHOe
INabpuensa O.C., OctpoymoB W.I'., CnaakoB C.A. AKIIMOHEPHOE OOIIECTBO

«3marensctBo «lIpocBemenue»

METOAUYECKHUE MATEPUAJIBI 1JISA YUUTEJISA
[Mabpuensn, O. C. Meroanueckoe mocooue Xumus 8-9 kiacc
Xumust. 8-9 kiaccol. bazoBbiit ypoBeHb.

Mertoauueckue pekoMeHpanuu Kk yueonukam ['adpuensina O.C., OctpoymoBa

N.I'., CnankoBa C.A.

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
UHTEPHET

Caiit «BupryanpHas xumudeckas mkosay http://chemworld.narod.ru

Caiit «Mup xumun» http://maratakm.narod.ru

Enunas kosutekius udpoBbix 00pa3oBaTeIbHBIX PECYypCOB

http://schoolcollection.edu.ru



denepanbHBIN IIEHTP HHHOPMAIIMOHHO-00pa3oBaTeabHBIX pecypcoB (PLIMOP)
http://fcior.edu.ru

OTxkpoIThiid KOUTSK: Xumus http://college.ru/himiya/

[TopTan ¢pyHgaMeHTaTbHOTO XUMHUYECKOT0 00pa3zoBaHust Poccun
http://www.chemnet.ru

Bcee mns yunrens xumun http://him.1september.ru

Poccwuiickuit o6meoopaszoBatenbhbiii moptan http://experiment.edu.ru

Xumust 17151 BCEX: WLTIOCTPUPOBAHHBIE MATEPUAIIBI IO OOIIEH, OPraHNIEeCKOU U
Heopranuueckoi xumuu http://school-sector.relarn.ru/nsm/

Yuebouuk xumun http://my.mail.ru/community/chem-textbook/

Mup xumun http://chemistry.narod.ru

Bupryansnas Xumuyeckast lxosma http://him-school.ru
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