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HOACHUTEJIBHAS 3AIINCKA

[IporpaMma 1O XUMHUM Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHuUs
COCTaBJ€HA Ha OCHOBE TpeOOBaHUU K pe3yibTaTaM OCBOEHUS OCHOBHOM
o0pa3zoBaTeIbHON MPOrpaMMbl OCHOBHOTO OOIIIETO 00pa30BaHMsl, TPEACTaBICHHBIX
B ®I'OC OO0, a Takxe Ha OCHOBEe (QeaepanbHOl pabodeil mporpaMMbl
BOCIIUTAHUS U C YYETOM KOHIEMIIMY MPENoJaBaHus yaeOHOro peaMeTa « XUMHUS»
B 00pa3oBaTeNbHbIX opranuzanusax Poccuiickoit denepanuu.

[Iporpamma mo xumuu 1aé€T TpEACTaBICHUE O IENsAX, OOIIeH cTpaTeruu
oOy4yeHUs, BOCHUTAHWUS M Pa3BUTUS OOYYAIONIUXCS CpPEICTBAMHU Y4YEOHOTO
npeaMera, YCTaHABJIUBAET o0s13aTenbHOe MpEIMETHOE COJIepKaHue,
peayCMaTpUBACT paCHpPEICICHUEe €ro Mo KilaccaM M CTPYKTYpUpPOBAHHUE MO
paznelnaM M TeMaM MPOrpaMMbl MO XUMHUH, OMNpPEIEseT KOJUYECTBEHHBIC U
KaueCTBEHHBIC XapaKTEePUCTUKHU COJICpKaHMUS, PEKOMEHIyEMYIO
MOCJICIOBATENIBHOCTh ~ M3YYCHUST XUMUHM C  Y4ETOM  MEXIPEAMETHBIX W
BHYTPUIIPEAMETHBIX  CBSI3€M, JIOTMKKM  y4eOHOro  MpoIlecca, BO3PACTHHIX
OCOOCHHOCTEH OOydJaroluxcsi, ONpeaAessieT BO3MOXXHOCTH TpeaMera s
peanuzanuu TpeOOBaHMM K pe3ysibTaTaM OCBOCHMS OCHOBHOW 00pa3oBaTeIbHOMU
IporpaMMbl Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHus, a Takke TpeOOBaHUH K
pesyibrataM oOy4YeHHs] XMMUHU Ha YPOBHE IeJeil u3ydeHus MpeMeTa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIbHON JEeATEIbHOCTH OOYYaromIerocsi MO OCBOEHHUIO
y4eOHOTr0 co/iepKaHusl.

3HaHMEe XUMHUH CIY>KUT OCHOBOM i (POPMUPOBAHUS MHUPOBO33PEHUS
oOy4aromierocsi, €ro MpeACTaBICHU O MaTePUAIbHOM €IUHCTBE MHPA, BAKHYIO
poJib UrparoT (GopMUpYEMble XHMHUEWU MPENICTABICHUS O B3aUMOIPEBPAIICHUAX
SHEPTrUM M 00 SBOJIIOIUHU BEIIECTB B MPUPOJE, O MyTSAX PEIICHHS TI00ATbHBIX
npoOJieM YCTOWYMBOTO Pa3BUTHUS YEIOBEYECTBA — CHIPHEBOM, DHEPTETHYECKOM,
MUIIEBOM U SKOJOTHYECKON 6€30MacHOCTH, TPOOIIEM 3PaBOOXPAHCHHUS.

N3yuyenne xumuu:

CIIOCOOCTBYET  peanu3allid  BO3MOXKHOCTEH  JJii  CaMOpasBUTHS U
dbopMupoBaHUs KyJIbTYPBI IUYHOCTH, €€ 001IeH 1 (yHKIIMOHAIBHOW IPaMOTHOCTH;

BHOCHUT BKJaJ B (HOPMHUPOBAHME MBIILIICHUS W TBOPYECKUX CIOCOOHOCTEU
OoOydJarommxcs, HABBIKOB WX CaMOCTOSTENIBHOW Y4eOHOW  JIeSITEIbHOCTH,
AKCHEPUMEHTAIBHBIX M HCCIIEIOBATENIbCKUX YMEHUN, HEOOXOAUMBIX KaK B
MOBCEIHEBHOM KM3HU, TaK ¥ B TPO(DECCHOHATLHOM eI TeTbHOCTH;

3HAKOMUT CO CHEUU(PUKOW HAYyYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI
LIETTIOCTHOTO B3TJIA/1a HA €JMHCTBO MPUPOJbI U YEJIOBEKA, SIBJIIETCS OTBETCTBEHH bIM
3TanoM B JOPMHUPOBAHUM €CTECTBEHHO-HAYYHOU IPaMOTHOCTH 00YyYaroluXcs;



crocoOCTByeT (OPMUPOBAHUIO IIEHHOCTHOT'O OTHOIIEHUSI K €CTECTBEHHO-
Hay4YHBIM 3HaHUSM, K MPUPOJIE, K YEIOBEKY, BHOCUT CBOW BKJIaJ B AKOJOTUUYECKOE
oOpa3zoBaHue 00yUaOIINXCS.

JlanHble HampaBieHUS B OOYUYEHHHM XUMUU OOECHEUMBAIOTCS CHEUU(UKOM
colepkaHusi  y4eOHOro  MpeaMeTa, KOTOPBIM  SBJISIETCS  MEAaroruyecku
aJanTUPOBAHHBIM OTpakeHHWeM 0a30BOM HAYKH XMMHH Ha ONPEEIEHHOM JTare eé
pPa3BUTHSL.

Kypc xumMun Ha ypoBHE OCHOBHOTO OOLIEro oOpa3oBaHMsl OPUEHTHUPOBAH HA
OCBOCHHUE OOYYAIOUUMUCS CHCTEMBbI TEPBOHAYATIBHBIX TMOHATHM XUMHU, OCHOB
HEOPraHUYeCKOM XUMHUM U HEKOTOPHIX OTACJIBHBIX 3HAYUMBIX TOHSATHM
OpraHUYeCKOM XUMHUHU.

CrpykTypa coaep:kaHusl MPOTpaMMbl MO XUMHUH C(HOPMHUpPOBAHA HAa OCHOBE
CUCTEMHOro monaxona Kk e€ uzyudeHuto. CojaeprkaHue CKIIQJbIBAETCS M3 CHCTEMBbI
MOHSATUN O XMMUYECKOM 3JIEMEHTE M BEIIECTBE M CUCTEMBbI TIOHATUN O XUMUYECKOM
peakiuu. OO0e OTH CHUCTEMBI CTPYKTYPHO OPraHU30BaHbl IO TPHUHIUITY
MOCJIEIOBATENIBHOTO PA3BUTHS 3HAHUIM HA OCHOBE TEOPETUYECKUX MPEICTABICHUM
Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHUSI KaK OCHOBBI BCErO €CTECTBO3HAHMS,

— Ilepuonnueckoro 3akoHa [[. 1. MeHeneeBa Kak OCHOBHOI'O 3aKOHA XUMUHU;

— YYEHHS O CTPOEHUHU aTOMa U XUMHUUYECKOU CBSI3U;

— TpeNCTaBICHUN 00 DIIEKTPOJMTHYECKOW JTUCCOIMAIIMM BEIIEeCTB B
pacTBopax.

Teopernueckue 3HaHUSA pACCMATPUBAIOTCA HAa OCHOBE OSMIUPHYECKU
MOJIYYEHHBIX U OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEAOBATENBHO OT OJHOTO
YPOBHS K JIpyroMy, BBITIONHSAS (QYHKIUU OOBSCHEHUS W TPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUS U BO3MOKHOCTEH MPAKTHUUECKOTO MPUMEHEHHUS U TOJIYYEHUS
U3Y4YaeMbIX BEUIECTB.

OcBoeHue mporpaMMbl IO XUMHU  CHOCOOCTBYeT  (OPMHUPOBAHUIO
MIPEJICTABJIEHUS] O XUMUUYECKOM COCTABISAIOLICH HAYYHOU KapTHUHBI MUpA B JIOTHKE
e€ CHUCTeMHOW NpHUPOAbl, LIEHHOCTHOTO OTHOLICHHS K HAYYHOMY 3HAHUIO H
MeToJaM TNO3HaHMs B Hayke. M3ydeHue XUMHU MPOUCXOJHUT C MPUBICUCHHEM
3HAHMM W3 paHee W3YYEHHBIX Y4YEOHBIX MpeamMeToB: «OKpyKaroumi MHp»,
«buonorus. 5—7 xknmacce» u «duznka. 7 Kimacey.

[Ipy wW3ydeHWM XUMHH TPOUCXOAWT (HOPMUPOBAHHE 3HAHWA OCHOB
XUMHUYECKOW HAyKH Kak O0JaCTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHYECKOMN
NEATENIbHOCTU YEJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOW KYJIBTYPBHI.
3amadya yuyeOHOro mpeameTa COCTOMT B (POPMHPOBAHMHM CHCTEMBI XUMHUYECKHX
3HAHUM — Ba)KHEUIIMX (PaKTOB, MOHSATHUM, 3aKOHOB U TEOPETUUECKUX TOJOKCHHUH,
JOCTYNHBIX OOOOIIEHUH MHUPOBO33PEHUYECKOrO0 XapaKTepa, fA3blKa HayKH, B



NpUOOIIEHMM K Hay4YHbIM METOJaM TMO3HaHUS TpPU H3YyYEHUU BEIIECTB U
XUMHYECKUX peakluii, B ((OPMUPOBAHUU U PA3BUTHUU MO3HABATEIbHBIX YMEHHUHN U
UX TPUMEHEHWH B Y4YEOHO-IIO3HABATENbHOW M Y4EOHO-UCCIIENOBATEIbCKON
JEeSATENbHOCTH, OCBOEHUM MpaBHil Oe30MacHOro oOpamieHus ¢ BEIIeCTBaMHU B
IOBCEIHEBHOM KU3HH.

[Ipy M3yyeHUM XUMHUM HAa YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMs BaKHOE
3HaYEHUE MPUOOPENI TaKHUe LIEH, KaK:

— (opMupoBaHHE MHTEJUIEKTYaJIbHO pa3BUTOM JIMYHOCTH, TOTOBOWM K
caM000pa30BaHUIO, COTPYAHHYECTBY, CAMOCTOSTEIBHOMY MPHUHATUIO PEIICHHMH,
CIIOCOOHOM a/1anTUPOBATHCS K OBICTPO MEHSIOLIUMCS YCIOBUSIM 5KU3HU;

—  HampaBJICHHOCTh OOyYEeHHMsI Ha CHUCTEMaTH4YecKoe MpUOOIIeHHE
oOydJarommxcs K CaMOCTOSTENbHOW TO3HABATEIBHOW AESTENbHOCTH, HAayYHBIM
METOJIaM TO03HAaHMSI, (POPMHUPYIOIIMM MOTHUBAIMIO W Pa3BUTHE CIIOCOOHOCTEH K
XUMUU;

— obecrnieyeHune yCcIoBUM, CIOCOOCTBYIOMIMX MPUOOPETEHUIO 00yYarOIIUMHUCS
OTbITAa Pa3HOOOPA3HOM MEATETHLHOCTH, IMO3HAHUSA W CaMOIO3HAHUS, KIHOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIETEHIMI), UMEIOIINX YHUBEpPCAJIbHOE 3HAUCHUE MJIf
Pa3TUYHBIX BUIOB JIEATEILHOCTH;

— ¢opMmupoBaHue oOmel (QyHKIMOHAJIBHOM UM €CTECTBEHHO-HAy4YHOI
IPaMOTHOCTH, B TOM 4YHCJIE YMEHUH OOBACHATh M OLIEHHWBATH SIBJICHUS
OKPY’KaloIllEro MHUpa, WCIOJIb3Ys 3HAHUS U OIBIT, MOJIyYEHHBIE MPU HU3yYEHHUH
XUMUH, TPUMEHATh HMX HIpPHU pPEIIEHUU NpoOJieM B IOBCEJTHEBHOW MKU3HU MU
TPYAOBOH €ATEIbHOCTH;

— (QopmupoBaHue y O00y4arOImMXCS T'yMaHUCTHUYECKUX OTHOLICHHH,
NOHMMAHUSl LEHHOCTM XMMMYECKUX 3HAHUN i1 BbIPAOOTKH 3KOJOTHYECKH
11eJIeCO00Pa3HOro TOBEJAEHUS B OBITY W TPYIOBOW JAEATEIBHOCTH B LEJAX
COXpaHEHUs CBOETO 3/10POBbs U OKPYKAIOIIEeH MPUPOIHOMN cpeabl;

— pa3BUTHE MOTHBAIMH K OOYYEHHUIO, CTMOCOOHOCTEH K CaMOKOHTPOJIO W
CAMOBOCIIMTAHMIO Ha OCHOBE YCBOEHMs OOILEYEIOBEYECKHX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MPOGMIS U HANPaBICHHOCTH JaJbHEHIIETO
o0yJeHHUS.

OOmiee 4MCIO YacoB, OTBEAEHHBIX MJS M3YyYEHUs XUMHUU Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3oBanus, coctaniseT 136 gacos: B 8 kinacce — 68 yacoB (2
yaca B HeJel0), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIIO).



COIAEPKXAHUE OBYYEHUA

8 KIIACC

IlepBoHayaabHbIe XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Ponb XMMuM B KU3HU YellOBEKA. XMMHUSA B CHUCTEME HaAYK.
Tena wm BemecTBa. PU3NMYECKHE CBONCTBA BEIIECTB. ATPETraTHOE COCTOSHHE
BemiecTB. [loHsiTe 0 MeTogax Mo3HAHUS B XUMHUHU. UMCThIE BEIIECTBA U CMECH.
Cnoco0nI pa3eneHust CMecei.

ATOMBI M MOJIEKYJIbI. XUMHUECKUEe dyeMeHThl. CHMBOJIBI XUMHUYECKUX
31neMeHTOB. [IpocThie U ClIOXKHBIE BElIeCTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumunueckas ¢opmyna. BaleHTHOCT, aTOMOB XHMHUYECKUX DJIEMEHTOB.
3aKkOH TOCTOSIHCTBA cocTaBa BemllecTB. (OTHOcUTENbHAs AaTOMHAs Macca.
OtHocuTenbHAsT MOJIEKYJIsIpHass Macca. MaccoBasi 1011 XUMUYECKOTO 3JIEMEHTA B
COEJIMHECHUMU.

KonnuecTBo BemectBa. Moiib. MonsipHast Macca. B3auMocBsi3b KOJIMYECTBA,
Macchl W 4YHCJIA CTPYKTYPHBIX €IWHMI] BelecTBa. Pacuérel mo dopmynam
XUMUYECKUX COSTUHCHUM.

dusnyecKkue U XUMUUYECKHUE SBIICHHS. XUMHUUECKash peakius U e€ MpU3HaKU.
3aKOH COXpaHEHHs MacChl BeHIeCTB. XUMHUYeckue ypaBHeHus. Knaccuduxarms
XUMHYECKUX PEaKIHi (COeAMHEHMs, pa3JIOKEHUS, 3aMEeIlIeHUs, OOMEHa).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCY0#, mpaBuiIaMu paboThl B J1a00OpaTOpuu M
npuéMamMu oOpanieHus: ¢ J1abopaTOpHbIM 000PYJOBAaHUEM, U3YyUYEHUE U OIMHUCAHUE
bU3MYECKUX CBOMCTB O0Opa3llOB HEOPTaHMYECKUX BEIIECTB, HAOJIOJICHHE
¢usnuecknx (TUIaBICHHE BOCKA, TasHUE JIbJla, pAcTHpPaHUE caxapa B CTYIKE,
KUIEHUE W KOHJEHCAlUs BOJbl) U XMMHUYECKUX (TOPEHUE CBEYM, IMPOKATMBAHUE
MEJTHON MPOBOJIOKH, B3aUMOJICHCTBHE MeJIa C KUCIIOTOM) sSIBJICHUH, HaOII0/IeHUE U
OMMCaHUE MPU3HAKOB IMPOTEKAHHUS XUMHUUYECKUX peaklMil (pas3ioKeHHe caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIOTHI C XJIOPUAOM Oapwsi, pa3loKeHHUE THAPOKCHIA
mean (I1) mpu HarpeBaHuu, B3aMMOICCTBHE Keje3a ¢ pacTBopoM conu menu (11),
M3y4YeHHE CIOCOOOB pa3/IelieHus CMECEi: ¢ MOMOIIbI0 MarHuTa, (UIHTPOBAHUE,
BbIIApUBAHUE, AUCTHWUIAIMUS, XpoMaTorpadus, MpoBEACHNE OYNCTKUA MOBAPEHHOM
COJIM, HAOIIOJEHHWE W  ONHCAaHUE  Pe3yJbTAaTOB  MPOBEJCHHS  OIbITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHMS MAacChl, CO3JaHHE MOJEIIEH MOJEKYJ
(1rapocTep>KHEBBIX ).

Ba:xHelilue npeacTaBuTe/ M HEOPraHUYeCKMX BelleCTB

Bo3nyx — cMech razoB. CoctaB Bo3nyxa. Kucimopoa — 3JaeMEHT U MpOCToe
BemecTBo. HaxokaeHue kucinopojga B mpupoje, (U3MYECKHE U XUMHUYECKHE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. llpumenenue kucinopoma. CrocoObl



MOJIyYeHHs] KucJaopoAa B JabopaTOpud W MPOMBINUIEHHOCTH. Kpyrosoport
KHciopoza B mpupoe. O30H — auIoTponHas MOAU(PUKALMS KUCIOPOIa.

TemnoBoll 3P(GEeKT XUMUYECKON peakluu, TEPMOXMMHYECKHE YpaBHEHUS,
DK30- M JHAOTEPMHUUYECKHE pEaKIUU. TOIUIMBO: yroib M METaH. 3arpsA3HEHUE
BO3/1yXa, yCUJIEHHE TapHUKOBOTro 3¢ (ekTta, pa3pylieHue 030HOBOTO CIIOS.

Bopopon — »snmemeHT uM mpocroe BemecTtBo. HaxoxkaeHue Bomopona B
npuposie, GuU3MUecKMe MW XUMUYECKHUE CBOWCTBA, MPUMEHEHUE, CIIOCOObI
nonyyeHus. Kucnotsl u conu.

Monsipabiii 00BEM ra3oB. Pac4€Thl Mo XMMHUYECKUM YpaBHEHUSIM.

®dusznyeckue CcBOMCTBA BoAbl. Bojga kak pactBoputenb. PacTBOpBI.
HaceblllieHHbIE M HEHACHIIIEHHBIE PAacTBOPHL. PacTBOPUMOCTH BEHIECTB B BOJIE.
MaccoBast 10Jisl BELIECTBA B pacTBOPE. XUMHUUYECKUE CBOMCTBA BOJbl. OCHOBAHMUSI.
Ponb pacTBOpOB B mpupojie U B KU3HU YelloBeKka. KpyroBopoT BOAbI B MPHUPOJE.
3arpsi3HeHrEe MPUPOIHBIX BOJ. OXpaHa U OUMCTKA IPUPOJAHBIX BOJI.

Knaccuduxanus neoprannueckux coenuHennit. Oxcuasl. Kiaccudukarus
OKCHJOB:  coyieoOpa3sytomnie  (OCHOBHBbIC, KHUCJIOTHbIE, aM@oTepHble) W
HecoseoOpasyromue. Homenknatypa okcuuoB. @Dusznueckue H XUMHUYECKHUE
cBOMcCTBa OKCUIOB. [lonyueHne OKCuaoB.

OcunoBanusi. Knaccudukanus ocHOBaHMM: WIENOYM W HEPACTBOPHUMbIE
ocHoBaHusA. HomeHkimatypa ocHoBaHui. DPU3NUECKME M XMMHYECKHUE CBOMCTBA
ocHoBaHui. [losryueHrne oCHOBaHUI.

Kucnotsl. Knaccuduxanus kucnor. Homenknarypa kucinot. Ouznueckue u
XUMHUYECKHE CBOMCTBAa KHUCJIOT. Psan axtuBHocTn MetayuioB H. H. bekerosa.
[Tomydenue KUCIOT.

Conu. Homenknarypa cosneil. @usndeckre U XMMUYECKHE CBOMCTBA COJICH.
[Tomyuenue counen.

['eneTnyeckas cBA3b MEKy KJIAaCCAMU HEOPTaHUYECKUX COCTMHEHUH.

Xumuueckuit IKcnepumenm:

KA4ECTBEHHOE ONPEAEIIEHNUE COJECPKAHUS KUCIOPOJa B BO3AYyXE, IOIYyUYCHHUE,
coOupaHue, pacro3HaBaHWE W W3YYCHHUE CBOMCTB KHUCIOPOJa, HAOIIOJCHHE
B3aUMOJICMCTBUSL BELIECTB C KHUCIOPOAOM U YCIIOBHS BO3HHMKHOBEHUS U
MpeKpamieHusi ropeHust (moxkapa), O3HAKOMJIEHHE C oO0pasllaMH OKCHIOB U
OMMHMCAHWE WX CBOWCTB, MOJY4YEHHE, COOMpPAHHME, pACMO3HABAaHWE W W3YyUCHUE
CBOMCTB Bojiopojaa (ropeHue), B3aumojaeicTBre Bomoponaa ¢ okcuaoM meau (1)
(BO3MOKHO HCIOJIb30BaHUE BUJICOMATEPUAJIOB), HAOIIOJCHHE OOpPA3IOB BEIIECCTB
KOJIMYECTBOM | MOJb, HCCIEN0BAaHUE OCOOCHHOCTEM PACTBOPEHUS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, NPUTOTOBJIECHHE PACTBOPOB C OMNPEACIEHHOU
MAaCCOBOM JI0JIEW PaCTBOPEHHOTO BEIIECTBA, B3aMMOJICHCTBUE BOJBI C METAJUIAMU
(HatprieM ©  KaiblieM) (BO3MOXXHO  HCIIOJb30BaHUE  BUIAECOMATEPHUAJIOB),



uccienoBaHue oOpa3lOB  HEOPraHMYECKUX BEIIECTB PAa3UYHBIX  KJIACCOB,
HaOJII0/ICHNEe U3MEHEHUSI OKPACKU MHIUKATOPOB B PacTBOPAX KUCJIOT M IIEJIOYEH,
uzydyeHue B3aumozeiicTBus okcuga menu (II) ¢ pactBopoM cepHOW KHCIIOTHI,
KUCJIOT C METaJJIaMH, PEaKIUid HEUTpalu3aluu, MOJyYeHUE HEPACTBOPUMBIX
OCHOBAaHMWH, BBITECHEHUE OJHOTO METajljla APYTMM M3 PacTBOpa COJM, PEIICHUE
AKCIEPUMEHTAJBbHBIX 3a/lad 1o TeMe «BakHelune KIacChl HEOPraHUYECKUX
COCIMHECHUN.

HHepuoanuyecknit 3axkon u Ilepuoamyeckas cucremMa XHMHUYECKHX
ieMeHToB JI. . MengeaeeBa. CtpoeHue aTomMoB. XHMMHUYECKAs CBSI3b.
OKHCIUTETBHO-BOCCTAHOBUTEIbHBIE PEAKIIUU

[lepBble MOMBITKU KIaCCU(UKAUM XUMUYECKUX dJieMeHTOB. [loHsTue o
IPYIINax CXOJHBIX DJIEMEHTOB (IETOYHBbIE U MIEJTOYHO3EMEIbHBIE METAJLIbI,
rajioreHbl, UHEPTHBIE Ta3bl). DIEMEHTHI, KOTOPhIE 00pa3yloT aM(POTEPHBIC OKCHUIbI
U TUJPOKCU/IBI.

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucreMa XUMUYECKUX JIEMEHTOB /1.
N.  MengeneeBa.  KopoTkomepuojgHas W JUIMHHONEpUOIHAsA  (QOpMBI
[Tepuonnueckoit cucrtembl xumuueckux 3mneMeHToB 1. M. Menneneesa. Ilepuonas
u rpynnbl. DU3NYECKUN CMBICT MOPSAKOBOTO HOMEpAa, HOMEPOB NEpuoja u
IPYIIIBI JIEMEHTA.

Crpoenue atomoB. CocTtaB aTOMHBIX siaep. M3oromnbl. Dnekrponsl. CTpoeHue
ANEKTPOHHBIX  000J0YeK aToMOB TepBbIX 20 XUMHYECKHX  3JIEMEHTOB
[Tepuonnueckoit cucremsl . M. MenneneeBa. XapakTepuCTHKa XUMHYECKOTO
3JIEMEHTA 110 ero nosokeHuto B [lepuonnueckoii cucreme /. . Menneneena.

3aKOHOMEPHOCTH H3MEHEHHSI pajuyca aTOMOB XHMHUYECKHX 3JIEMEHTOB,
METAUINYECKUX U HEMETAUINYECKUX CBOMCTB 110 TPYIIaM U MEPUOJaM.

3nauenue Ilepuoauueckoro 3akoHa u [lepuoanueckoit CUCTEMbl XUMUYECKUX
BJIEMEHTOB JJI1 Pa3BUTHs Hayku W npaktuku. [[. V. MennpeneeB — y4yé€Hbl U
rpaXkJIaHUH.

Xumnueckas cBsizb. KoBaneHTHast (MOJsipHAs W HEMOJSIPHAsi) CBSI3b.
DIEeKTPOOTPUIATEIBHOCTh XUMUUYECKUX 3JIEMEHTOB. lOHHAs CBS3b.

Crenenbr  okucneHus.  OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIE  PEAKIHUU.
IIponiecchl okucaeHus u BoccTaHOBIEHU. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuit IKCnepumenm:

U3y4YeHHE OO0pa3IOB BEMIECTB METAUIOB W HEMETANIOB, B3aMMOJICHCTBHE
TUAPOKCHAA LHMHKA C PACTBOPAaMH KHCJIOT M MIEJIOYEH, NPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIBHO-BOCCTAHOBUTENBHBIX  PEAKLUN
(ropenue, peakiu pa3noKeHHs], COeTUHEHUS).

Mexcnpeomemmunle ceéa3u



Peanuzamus MeXnpeaMETHBIX CBSI3€M MPH HM3YYEHUM XHMHUHA B 8 Kiacce
OCYIIECTBIISIETCS. 4epe3 UCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAaYYHBIX
MOHATUM, TaK U MOHSATUM, SBIISIOIIUXCS CUCTEMHBIMU ISl OTACIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO LIUKJIA.

OO61ue ecTeCTBEHHO-HAYUYHbIE TOHATHUS: HAy4YHBIM (pakT, rumoresa, Teopus,
3aKOH, aHallu3, CHUHTE3, KiacCuUKalusi, NEPUOJAUYHOCTh, HAOIIOJACHUE,
AKCIIEPUMEHT, MOJICIUPOBAHUE, U3MEPEHUE, MOJICIIb, SIBIICHUE.

dusnka: marepus, aToOM, OJJEKTPOH, IPOTOH, HEWUTPOH, WOH, HYKIH],
U30TOIbl, PAJIMOAKTUBHOCTb, MOJIEKYJIA, SJIEKTPUUECKUN 3apsji, BEIIECTBO, TEIO,
00bEM, arperaTHO€ COCTOSIHUE BEIECTBA, ra3, (PM3MYECKHUE BEIUYUHBI, CIUHUIIBI
U3MEPEHHUs1, KOCMOC, TIJIAHETHI, 3BE€3/1b1, COHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

I'eorpadusi: armocdepa, ruapochepa, MuHEpadbl, TOPHBIE MOPOJIBI,
MOJIE3HBIE UCKOMAaeMbl€, TOILIUBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBO 1 XMMHUYECKAsl peaKus

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucteMa XMUMUYECKUX JIEMEHTOB /l.
N. MenneneeBa. CtpoeHne aToMOB. 3aKOHOMEPHOCTH B HM3MEHEHUM CBOWCTB
XUMUYECKUX D3JIEMEHTOB TEPBBIX TPEX MEPHUOJOB, KaJlMs, KalblLHMs U UX
COCIMHEHUN B COOTBETCTBHM C IIOJOKEHUEM »3JeMeHTOB B llepuoanueckoii
CUCTEME U CTPOEHUEM MX aTOMOB.

CrpoeHue BellecTBa: BHUJIBI XMUMHYECKOW CBSI3U. THIIBI KPUCTAIIMYECKUX
PEETOK, 3aBUCHUMOCTh CBOMCTB BEIIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKU U
BUJIa XUMHWYECKOH CBSI3H.

Knaccudukaius 1 HOMEHKJIATypa HEOPTraHUYECKUX BEHIECTB. XHUMHUUYECKUE
CBOMCTBAa BEILECTB, OTHOCSAIIMXCS K pa3Iu4yHbIM KJlaccaM HEOPraHUYECKUX
COEIMHEHUI, TEHETUYECKAs CBSI3b HEOPTaHUYECKUX BEUIECTB.

Knaccudukaims XuMUYECKUX PEaKIUi MO0 Pa3IudHbIM MIPU3HAKAM (TI0 YUCTY
M COCTaBy YYacCTBYIOIIMX B PEAKIHMH BEIIECTB, MO TEIUIOBOMY 3(QeKTy, o
M3MEHEHUIO CTETICHEHW OKHCIIEHUS XMMHUYECKUX 3JIEMEHTOB, IO 0OpaTUMOCTH, IO
YYaCTHIO KaTajau3aTopa). DK30- U SHIOTEPMUUYECKUE PEaKINHU, TEPMOXUMHYECKUE
YpPaBHEHUS.

[Torsitue o ckopocTH xumMu4eckoi peaknuu. [loHsTHE 00 0OpaTUMBIX H
HEOOpaTUMBIX XMMHYECKHX peakiuax. [[oOHATHEe 0 TOMOTEHHBIX W TETEPOTCHHBIX
peakuusx. llonstue o karamuse. [loHsTue 0 xumnueckoM paBHoBecuu. DAKTOPHI,
BJIMSIIOIIME HAa CKOPOCTh XUMHUYECKOW PEAKIUU U TOJIOKEHUE XUMHUYECKOTO
pPaBHOBECHSL.

OKHUCIUTENbHO-BOCCTAHOBUTENIbHBIE ~ PEAKIMU,  JJICKTPOHHBIM  OanaHc
OKHCJIUTEITbHO-BOCCTAHOBUTEIBHOU peaKkuuu. CocraBneHue ypaBHEHU



OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKUUMA C  HCHOJIb30BAHUEM  METOJa
AIIEKTPOHHOTO OajaHca.

Teopust JIEKTPOIUTHYECKON AUCCOUMALIMH. DIEKTPOIUTHI U HEATEKTPOIIUTHI.
Kartnonsl, annonsl. MexaHu3M AMCCOLUMAIMU BELIECTB C PA3JIUYHBIMH BHUIAMU
xumuyeckoi cBs3u. Crenens auccoruanuu. CUiabHbIE U C1adble SJIEKTPOJIUTHI.

Peakiiuu nonHoro oOMeHa. Y clioBusi MPOTEKAHUST PeaklMii HIOHHOTO OOMEHa,
IIOJIHBIE M COKpAll€HHbIE HMOHHBIE YpaBHEHMs peakuuii. CBOWCTBa KHCIIOT,
OCHOBaHMA U CcOJell B CBeTe MpEJCTaBICHU 00 3IEKTPOIUTHUECKOU
nucconmanuu. KauecTBeHHbIE peakiiuyi Ha MOHBI. [ToHsATHE O THAPOIU3E CONEH.

Xumuueckuit IKCnepumenm:

O3HAKOMJICHME C MOJICJISIMU KPUCTAIIMYECKUX PEHIETOK HEOPraHUYECKUX
BEUIECTB — METAJUIOB M HeMeTauioB (rpadura W anmasa), CIOXKHBIX BEIIECTB
(xJopuia HaTpuUs), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XHMHUYECKON pEaKIuu
OT BO3JEHCTBUS pPa3IUYHBIX (PAKTOPOB, HCCIEIOBAHUE DJIECKTPOIPOBOJIHOCTH
pacTBOpPOB BEILECTB, MpOLECcca AMCCOLMAIMU KHUCIOT, IIEJIOYEd U CcoJel
(BO3MOXKHO  WCTOJIb30BAaHWE BHJICO MaTE€pUalioB), TIPOBEJICHHE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TPU3HAKM  TPOTEKAHWS  pPEaKIUid  HMOHHOTO  OOMEHa
(oOpazoBaHme ocajka, BBIJICICHHE Ta3a, o0O0pa3oBaHHWE BOAbI), OIBITOB,
WUIIOCTPUPYIOLIUX ~ IIPUMEPBI  OKUCJIUTEIbHO-BOCCTAHOBUTENBHBIX  pEaKUUU
(ropeHue, peakiuu pasiioKEeHHs, COSTUHEHUS ), pacliO3HaBaHHE HEOPTaHHMYECKHX
BCIIECTB C IIOMOLIBK0 KAUYECTBEHHBIX PpEAKUMM Ha HWOHBI, pEILICHUE
JKCIIEpUMEHTAJIbHBIX 3a/a4.

Hemerasiibl 4 MX cOeAMHEHUS

OO6miast xapakTtepucTuka rajoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTerneHn okucieHus. CTpoeHne u (Qu3nyecKkue CBOWCTBA MPOCTHIX
BEIIECTB — TAJOr€HOB. XHWMHUYECKHE CBOMCTBA Ha MpPUMEPE  Xjopa
(B3auMoOzeiiCTBUE € METAJJIaMH, HEMETa/IaMH, IejioyamMu). XJIOpPOBOAOPOA.
ConsHass KUCIIOTa, XMMHYECKUE CBOMCTBA, IMOJydYeHUEe, NpuMmeHeHue. JlelicTBue
XJIOpa W XJIOPOBOJAOPOJA HA OpPraHMW3M 4YeJIOBEKa. BakHeumume XJIopuapl U HX
HaXO0XJCHHUE B IIPUPOJIE.

O6mrast xapaktepuctuka 3meMeHToB VIA-rpynmbel. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIe cTeneHu okucieHus. CTpoeHne M (pU3MYecKue CBONCTBA
MPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJUIOTPOIHBIE MOAU(DUKAIINKI KHCIOPOIa
U cepbl. XuMHUYeCKue CcBoucTBa cepbl. CepoBOOpPOa, CTpoeHUe, (pu3ndeckue u
XUMHu4eckre cBorcTBa. OKCHIBI CE€pPhl KaK MPEICTABUTEIN KHUCIOTHBIX OKCHUIOB.
Cepnass kuciota, (¢uU3NUECKHE ¢ XUMHUYECKHE CBOWCTBa (00mme Kak
MPEACTaBUTENsI Kjacca KHCIOT U crenududeckue). XUMUYECKHE peaKilnd,
JeXane B OCHOBE IPOMBIIIJIEHHOTO Croco0a TMOJYYeHUsS CEPHOM KHUCIIOTBHI.
[Ipumenenune cepHoil KUCAOThI. COJIM CEpHOM KUCIOTHI, KAUECTBEHHAsI PEAKIMs Ha



cynbdar-uoH. HaxoxaeHnue cepsl U €€ COEIUHEHHN B TpUpoJe. XUMHUECKOE
3arpsi3HEHHE OKPYXKAIOIIEH Cpeabl COEIMHEHUSMH Ccepbl (KUCIOTHBIE JOXKIM,
3arpsi3HEHHE BO3/1yXa U BOJOEMOB), CIIOCOOBI €r0 MPEI0TBPAILCHHUS.

O6mas xapakrepuctuka 31eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOCHHMS
aTOMOB, XapaKTEpHbIE CTENEHH OKHUCIEHHs. A30T, pacHpOCTpPaHEHHE B MPHUPO/IE,
¢usnueckre U XuMu4yeckue cBoiictea. KpyrosopotT azora B nmpupoae. AMMHaK, €ro
dbu3nYecKre U XMMHUYECKUEe CBOMCTBA, MojlyueHue u npuMmeHenue. Coam aMMOHMS,
ux (pU3nYecKre U XMMUYECKHUE CBONCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHHMS. A30THasi KHUCJIOTa, €€ ToJydeHue, (PU3NMYECKUe U XUMHUYECKUE
cBoiicTBa (0OIlIME Kak MpEeACTaBUTENs Kiacca KUCIOT M crnenupuyeckue).
Hcnonp3oBanne HUTPATOB M COJed aMMOHMS B KadeCTBE MHUHEPAJbHBIX
ynoopeHuii. XUMUYECKOe 3arpsi3HEHUE OKPYXalolel cpelibl COeIMHEHUsIMU a30Ta
(KUCIOTHBIE JIOXKAM, 3arpsi3HEHHE BO3/ayXa, MOYBbl M BoAo&éMOB). docdop,
ajtoTponHeie Moaudukanuu (Gochopa, GuUMUECKHE M XUMHUYECKHE CBOMCTBA.
Oxcun docdopa (V) u dochopHas kuciora, Gu3NdecKue U XUMUUECKUE CBONCTBA,
nonyuyenue. Mcronb3oBanue hocharoB B KauecTBe MUHEPATIBHBIX YAOOPEHHUIA.

O6mas xapakrepuctuka sneMeHToB IV A-rpynmnbel. OCOOEHHOCTH CTPOEHUS
aTOMOB,  XapaKTEepHble  CTENEHU  OKHUCICHUS.  YTJEepoj,  aJuIOTPOITHBIE
Moau(UKALMK, PACHpPOCTPaHEHHE B TMpupone, (HU3UYECKUEe U XHUMUUYECKHE
cBoiicTBa. Ancop6iusi. Kpyrosopot yriepoaa B npupoje. OKCuabl yriaepoaa, ux
¢usznueckre M XUMUYECKHME CBOWMCTBa, JACHCTBHE HA JKUBBIE OpPraHU3MBI,
NOJIyYeHHEe W TpPUMEHEHHE. DKOJOTHYEeCKHue MpOoOJIeMbl, CBA3aHHBIE C OKCHUIOM
yraepoaa (IV), rumore3a r100aNbHOTO TMOTEIUICHHUS KIUMAaTa, MapHUKOBBIM
b dexT. YronpHas KUCIOTa U €€ CONH, UX (PU3NYeCKne U XMMUYECKUE CBOMCTBA,
nojiyueHue U mnpuMeHeHue. KauecTBeHHas peakiuss Ha KapOOHAT-MOHBI.
Hcnonb3oBanue xkapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUICHHOCTA U CEIbCKOM
XO35MCTBE.

[lepBoHaYanbHBIC TOHATHS 00 OPraHUYECKUX BEIECTBAX KAK O COCTMHEHHUAX
yriiepoaa (MeTaH, 3TaH, STUJIEH, alleTUICH, 3TaHOJ, TJIULEPUH, YKCYCHAs! KUCJIOTA).
[IpupogHbie HMCTOYHUKK YTIAEBOJAOPOAOB (yrojib, TPUPOIHBIN Ta3, HEDTH),
MPOAYKTHI WX TmepepaboTku (OC€H3MH), WX POJb B OBITY M MPOMBIIUICHHOCTH.
[lonsiTe 0 OMONOTMYECKH BaXKHBIX BEUIECTBAX: KUPaX, OEIKax, yrieBoJax — U ux
poii B KM3HM 4YeJloBeKa. MarepuaibHOE€ €IUHCTBO OPraHUYECKHX U
HEOPraHUYECKUX COCAUHEHUM.

Kpemuuii, ero ¢usuueckue W XUMHUECKHE CBOICTBA, MOJYy4YEHHE U
npuMmeHenne. CoenuHeHuss KpemHUs B mnpupoje. OOmme mnpeacTaBieHus 00
okcune kpemuus (1V) m xkpemuueBoi kuciore. CHIMKAThl, UX UCIOJIb30BAHHE B
OBITY, B IIPOMBIIIJICHHOCTH. BakHelue CTpOUTEIbHbIE MaTepHallbl: KepaMHUKa,



CTEKJIO, LIEMEHT, OeToH, xkene300eToH. [IpoOneMbl 0€30MacHOTO HCHOJIb30BAHUS
CTPOUTENBHBIX MAaTEPUAJIOB B MOBCEHEBHOM KU3HMU.

Xumuueckuit IKcnepumenm:

M3yueHHE 00pa3I0B HEOPTaHUUYECKUX BEIIECTB, CBOMCTB COISTHON KUCIOTHI,
MPOBEJICHNE KAaYeCTBEHHBIX PEaKIMi Ha XJIOPUA-UOHBI U HAOJIOJCHUE TTPU3HAKOB
WX TPOTEKaHMsI, OMBITHI, OTpakaromue (U3NYECKUE M XUMHUUYECKHE CBOMCTBA
rajloreHOB M WX COCJAMHEHUM (BO3MOXKHO HCIIOJIb30BAHUE BHJIEOMATEPUAIIOB),
O3HAKOMJICHHE ¢ oOpas3laMud XJOpHUAOB (TAJIOTE€HUIOB), O3HAKOMJICHUE C
oOpasmamMu  ceppl M €€  COeAUHEHUSIMU  (BO3MOXKHO  MCIIOJIb30BaHHE
BUJIeOMAaTeprasoB), HaOJOICHUE TIpoliecca OOyTIMBaHUs caxapa MoJl JIeHCTBUEM
KOHIICHTPUPOBAHHOW CEPHOM  KHUCJIOTHI, M3y4YCHHE XUMHUYECKUX CBOWCTB
pa30aBIEHHON CEPHOM KHUCIIOTHI, TPOBEACHNE KAYECTBEHHOM peakiiny Ha Cyibdar-
MOH W HaOJIOJIeHHE MpU3HAKa €€ MPOTEeKaHUs, O3HAKOMJIEHHE C (PU3UUYECKUMHU
cBoMcTBamMu azora, ¢ochopa M UX COCAUMHEHUU (BO3MOXXHO HCIIOJIb30BAHUE
BUJIEOMATEepUaIoB), 00pa3aMu a30THBIX U (HOCHOPHBIX YAOOPEHH, MOIyUYeHHE,
coObupaHue, pacro3HaBaHWE W W3YYCHUE CBOWCTB aMMHaKa, IPOBEJICHHE
KaueCTBEHHBIX PEaKIUi Ha MOH aMMOHUS U (PocdaT-uOH U U3yYEHHE MPHU3HAKOB
UX IPOTEKAHUS, B3aUMOJICUCTBUE KOHIICHTPUPOBAHHON a30THON KUCIOTHI C MEABIO
(BO3MOXHO UCIIOIb30BaHUE BUJIEOMATEPHUAIIOB), U3y4YEHUE Mozenen
KPUCTANTMYECKUX pemETOK anMasza, rpadura, (QysuiepeHa, O3HaAKOMIJICHHE C
IIPOIIECCOM  aICOPOIIMHM  PACTBOPEHHBIX BEIIECTB AaKTUBUPOBAHHBIM YIVIEM H
YCTPOMCTBOM MPOTUBOTA3a, MOJyYyeHUe, cOOUpaHue, paclo3HaBaHUE U M3yUeHHE
CBOICTB YIJIEKHCIIOTO Ta3a, MpOBEJEeHNE KaYyeCTBEHHBIX peakiuii Ha KapOoHAT U
CWIMKAT-UOHBl W HW3yYEHHE TNPHU3HAKOB HX NPOTEKAHUS, O3HAKOMIIEHHE C
OPOJIYKIHUEN CUIMKATHOW MPOMBIIUIEHHOCTH, PEIIEHHE SKCIEPUMEHTAIbHBIX
3a71a4 o TeMe «BakHelIne HeMEeTaJIbI U UX COSIUHEHU.

MeTansbl M UX COeIMHEHUS

OO0mast XxapakTepUCTUKA XUMHUECKUX AJIEMEHTOB — METAJUIOB Ha OCHOBAHHH
ux nosioxkeHus B llepmoamueckon cucreme xumuueckux snemeHtoB J[. W.
MenpneneeBa u cTpoeHus: aToMOB. CTpoeHHe MeTallioB. MeTaminueckasi CBA3b U
METAJUIMYECKAs] ~ KpHUCTaUIMYecKass  pelmI€TKa.  DJIEKTPOXUMHUYECKHM  psif
HarnpsHKeHu MeTtamnoB. dusnyeckne U XMMUYECKHUEe CBOMCTBA MeTauioB. OO01ue
crocoObl Toy4yeHuss MeTaioB. [loHsiTHE O KOppO3MHM METANJIOB, OCHOBHBIE
crocoObl 3amuThl UX OT Koppo3uu. CrmaBbl (CTajdb, YyTyH, AIOPATIOMHUHHM,
OpoH32a) ¥ UX MPUMEHEHNE B OBITY ¥ TIPOMBIILIEHHOCTH.

[Ileounble MeTauibl: MoJiokeHue B [leproamyeckon cucreMe XMMUYECKHUX
anemeHToB J[. 1. MenaeneeBa, cTpoeHHEe MX aTOMOB, HAaXOXIACHHUE B MPUPOJIE.
du3nyuecKkue U XMMUYECKUE CBOMCTBA (Ha mpumepe Hatpusa U Kanwus). OKCuasl u



TUAPOKCHABI HATpusd W Kanus. [IpumMeHeHue MIeNOYHBIX METAUIOB W HX
COCIMHECHUM.

IllenoyHO3EMENBHBIE METAJUIBI MArHUM W KalbLMK: TOJOXCHHE B
Ilepuonnueckon cucreMe xumudeckux sinemeHToB JI. 1. Menneneesa, ctpoenue
MX aTOMOB, HaX0XJI€HUE B IIpupoae. PU3NUECKUE U XUMUYECKHUE CBOMCTBA MATHUS
u Kanblus. BaxkuHelmue coequHeHHs] Kalblus (OKCUI, THUIAPOKCHUI, COJIH).
XKécTkocTh BOABI U CITOCOOBI €€ YCTpaHEHHUSI.

ANOMUHMNI: IOJIO)KEeHUE B [lepnoanyueckoi cuCTEME XUMUYECKUX 3JIEMEHTOB
J. . MenneneeBa, CTpoeHUE aroMa, HaxoxkaeHue B mnpupone. duszudeckue u
XUMUYECKHE CBOMCTBA altOMUHHSA. AM(OTEpHBIE CBOWCTBA OKCUJIA U THIPOKCHIA
AJTIOMUHUSL.

Kenezo: nonoxenue B [lepuoanveckoil cucreMe XUMUYECKUX JIEMEHTOB /.
N. MenpaeneeBa, CTpOEHHE aToMa, HaXOoXJeHWE B mnpupoje. Ddusznueckue u
XHUMHYECKHE CBOMCTBA *kee3a. OKCHIbl, TUaApoKcuabl u conu xene3a (1) u sxenesa
(1), ux coctaB, CBOWCTBA U MOJIyUYCHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHME C oO0pa3llaMud METAJIOB U CIUIABOB, HUX (DU3WYECKUMU
CBOMCTBaMH, M3y4YCHUE  PE3yJIbTaTOB  KOPPO3UH  METALUIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BUJEOMATEPHUATIOB), OCOOEHHOCTEM B3aMMOJEHCTBHUS OKCHIA
KaJIbLIUSI M HATpUS C BOAOW (BO3MOXHO MCIOJIb30BAaHHE BUIECOMATEPUAIIOB),
UCCJIEJOBAaHUE CBOWCTB >KECTKOM BOJBI, MPOLECCA TOPEHUS KENe3a B KUCIOPOAE
(BO3BMOXHO  HKCIIOJIb30BaHHWE  BHJIEOMATEpPHAIOB), MPHU3HAKOB  MPOTEKAHMS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MAarHUs, KaJblUs, AJIIOMUHUSA, LIUHKA, JKEJe3a
(1) u xenesa (1), meau (1), HaOIIOACHKME U OMKCAHUE MPOLECCOB OKPAIIMBAHHUS
IUITAaMEHU HMOHAMM HATpus, Kajausg M Kajablus (BO3MOXKHO HCIOJIb30BAaHHE
BUJICOMATEPHUAJIOB), HCCIe0BaHNE aM(OTEPHBIX CBOMCTB THAPOKCHIA ATIOMUHUSA
U TUAPOKCHUA IMHKA, PEIIEHUE SKCIEPUMEHTANIbHBIX 3a/1a4 Mo TeMe «BakHeiline
METAJUIBI U KX COCTUHEHUSI.

XuMHS U OKpPY:KaWLIas cpeaa

BemecTtBa m Marepualibl B TOBCEHEBHOM KHW3HH YEJIOBEKa. be3omacHoe
MCIIOJIb30BaHUE BEIIECTB U XMMHYECKUX peakinuii B ObiTy. [lepBas momomnb mpu
XUMHUYECKHX 0KOrax U OTPABIICHUSX.

XHUMHUYECKOE 3arpsA3HEHUE OKpYXkarlleh cpenbl (MpeaenbHas TOMycTHUMast
KOHIIeHTpanus Bemlects, nainee — [1/IK). Ponp xumuu B pemieHn# 3K0JIOrM4eCKUX
mpooIeMm.

Xumuueckuit IKCnepumenm:

U3y4YeHHE O0pa3I0oB MaTepHaOB (CTEKIIO, CIUIABBI METAJIOB, MOJUMEPHBIC
MaTepuarbl).

Mexcnpeomemunle ceéa3u



Peanuzammst MeXIpEeIMETHBIX CBS3€H NMPU HM3YUYCHWH XWMHH B 9 Kiacce
OCYILIECTBIISIETCSI 4epe3 HCIOIb30BaHME KaK OOMUX E€CTECTBEHHO-HAYyYHBIX
MOHATHH, TaK W TOHATHH, SBISIONIUXCS CUCTEMHBIMH JIJISI OTACIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO IHKIIA.

OOmme ecTeCTBEHHO-HAYYHBIC TMOHATHS: HAY4YHBIM (DaKT, TUIOTE3a, 3aKOH,
TEOpHWs, aHajdu3, CHHTE3, KIaCCH(PUKAIUA, TMEePUOJIUIHOCTh, HAOIIOACHHE,
AKCIIEPUMEHT, MOJCIIUPOBAHUE, HW3MEPECHHE, MOJEb, SBICHUE, MAaPHUKOBBIH
3 PeKT, TeXHOJIOTUsI, MAaTEPUAIIbI.

dusnka: wmaTtepusi, aToM, DJJCKTPOH, IPOTOH, HEUTPOH, WOH, HYKIIHUII,
W30TOIBI, PaJMOAKTUBHOCTh, MOJICKYJIA, JJICKTPHUUYCCKUN 3apsj, MPOBOJIHUKH,
MOJYNIPOBOIHUKH, JUAJCKTPUKH, (POTODIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHHE BEIIEeCTBa, ra3, pacTBOpP, PaCTBOPUMOCTh, KPUCTAJUTHYECKAs
pemérka, CruiaBbl, (U3MYECKUE BEIMYWHBI, CIUHUIIBI M3MEPCHHS, KOCMHYECKOE
POCTPAHCTBO, TUTAHETHI, 3BE3161, COJHIIE.

buonorus: dortocuHTe3, npIxaHue, Ouocdepa, PKOCUCTEMA, MHHEPATbHBIC
yJI0OpEHHUSI, MUKPO3JICMEHTBI, MAKPOAJICMEHTHI, ITUTATCIIbHBIC BEIICCTRA.

I'eorpadus: armocdepa, rtuapochepa, MHUHEpANIbl, TOPHBIE IOPOJIHI,
NIOJIC3HBIC NCKOIIAeMbIC, TOTLJIMBO, BOJIHBIC PECYPCHI.



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMA ITPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJIbTATDI

JIMYHOCTHBIE pe3yJabTaThl OCBOCHMSI IPOrPaMMbl OCHOBHOTO  OOILETO
o0Opa3oBaHus JOCTUTAIOTCA B XOJ€ OOy4YeHHMs] XUMUU B €JIMHCTBE y4eOHOH H
BOCIIUTATEJIBHON JE€ATEIBHOCTH B COOTBETCTBUM C TPAJULIMOHHBIMU POCCUMCKUMU
COITMOKYJIbTYPHBIMU M JTYXOBHO-HPaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATHIMU B
oOlIecTBe TMpaBUJaMHU U HOpPMaMHU TMOBEJIEHUS M CIHOCOOCTBYIOT MpoleccaM
CaMOTMO3HaHUs, CAMOPA3BUTHS U COLIMATU3AIMH 00yYalOLIHXCSl.

JIM4HOCTHBIE ~ pe3yJabTaThl  OTPaXalOT  TOTOBHOCTh  OOydYarouIuxcs
PYKOBOJICTBOBATbCSI CUCTEMOM TMO3UTHUBHBIX LEHHOCTHBIX OPHUEHTAIUHA U
paclIMpeHUE ONbITA AEATEIBHOCTH HA €€ OCHOBE, B TOM YHUCJIE B YaCTH:

1)maTpMoTH4eCKOro BOCIMTAHUSA

LEHHOCTHOT'O OTHOIIEHUSI K OTEYECTBEHHOMY KYJIBTYPHOMY, UCTOPUYECKOMY
U HAy4yHOMY HaCJEIWI0, TOHUMAHUS 3HAYEHUS XUMHUYECKOW HAyKUM B IKU3HU
COBPEMEHHOT'0 OOIIECTBA, CIIOCOOHOCTH BIIAJIETh JTOCTOBEPHONM MHpOpMaIMeil o
NEPEIOBbIX JOCTUXKEHUSAX W OTKPBITHUSX MHPOBOM M OTEYECTBEHHOW XHMMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUIX 00 YCTPOWCTBE MHpa U 0OIIECTBa;

2)rpaskaIaHCKOro BOCIIUTAHUSA

NPEACTABICHUS O COLMAIbHBIX HOpPMax H NpaBUIaX MEKINYHOCTHBIX
OTHOIICHUH B KOJUIEKTUBE, KOMMYHHUKATUBHON KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOM,  y4eOHOMCCIIEIOBATEIbCKOM, TBOPUECKOW M JIPYTUX  BUIAX
JESTENBHOCTH, TOTOBHOCTH K pPa3HOOOpPa3HOW COBMECTHOHM MAESITENIbHOCTH TIpH
BBITIOJTHEHUU YYE€OHBIX, TII03HABATENIbHBIX 3aJ7]a4, BBIMOJTHEHUN XUMHYECKUX
HKCIIEPUMEHTOB, CO3JJaHUU YUEOHBIX MPOEKTOB, CTPEMIICHHS K B3aMMOIIOHUMAHUIO
M B3aUMOIIOMOIIM B TpoOIecce ITOW Y4YeOHOUM JesATENbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TOBEACHUE M IOCTYNKA CBOMX TOBapUUIEH C MO3ULIHNH
HPABCTBEHHBIX U IPABOBBIX HOPM C YUETOM OCO3HAHUS MOCJIEACTBUI NIOCTYIIKOB;

3)IIeHHOCTH HAYYHOT O MO3HAHUS:

MHUPOBO33PEHYECKHE IPEACTABICHNS O BEIECTBE M XMMHYECKOW peakluu,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHS HAyKH U COCTABIISIOLIHE
OCHOBY JUJII TIOHUMAHUSI CYIIHOCTH HAYYHOW KapTUHBI MHUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX DPa3BUTHUS TPUPOJBI, B3aHUMOCBS3SIX YEJIOBEKa C
MNPUPOJTHOMN CPEION, O POJIM XMMHU B TO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

M03HABATEIbHbIE MOTHBBI, HAIIPABJICHHbIC HA MOJYYEHUE HOBBIX 3HAHUU MO
XAUMHH, HEOOXOIUMBIE Il OOBSICHEHHS HaOII0IaeMbBIX IMPOIECCOB W SIBICHUM,
MO3HABATEIbHON, MH(OPMALMOHHOW M YUTATEIbCKOW KYJIbTYphl, B TOM 4YHUCJE
HaBBIKOB CaMOCTOSITEILHOM pabOThl C y4yeOHbIMHU TEKCTaMHu, CIpPaBOYHOMN



JTUTEpaTypor, JOCTYIMHBIMA TEXHUYECKUMHU CpPEACTBAMHU HH(POPMAIIMOHHBIX
TEXHOJIOTHM;

UHTEpEC K OOYYEHHIO M TO3HAHHIO, JII0OO3HATENBbHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K caMOOOpa3OBaHUIO, TMPOCKTHOM U HUCCIEIOBATEIBCKOM
NEATeNIbHOCTH, K OCO3HAHHOMY BBIOOpPY HAINpPaBJICHHOCTH W YPOBHsS OOydYeHUS B
JIaTbHEUIIIEM;

4)¢opMupoOBaHKS KYJIbTYPHI 310POBbS

OCO3HAHUE IIEHHOCTH KWU3HH, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3I0POBBIO, YCTAHOBKM Ha 3JIOPOBBIM 00pa3 KU3HU, OCO3HAHHE TMOCJEACTBUU U
HETPUSATHE BPEIHBIX MPUBBIYEK (YIIOTPEOJICHUS aJIKOTOJIsl, HAPKOTUKOB, KYPEHHS),
HEOOXOAUMOCTH COOJIFOJICHUST TIpaBWJI 0€30MacHOCTH TMpU  OOpaAIICHUH C
XUMUYECKUMU BEIIECTBAMU B OBITY U peaJIbHOM KU3HU;

5)TpyaoBOro BOCIMTAHMS:

WHTEpEC K MPAKTHYECKOMY M3yUCHHIO Mpodeccuil u Tpyaa pa3indyHOro poja,
yBOXEHUE K TPYAYy M pe3yibTaTaM TPYJAOBOM AEATEILHOCTH, B TOM YHCJIE Ha
OCHOBE TIPUMEHEHMS TNPEJAMETHBIX 3HAHUM 10 XUMHHU, OCO3HAHHBIA BBIOOD
WHIMBUIYaJTbHON TPACKTOPUH MPOJOJDKCHUST 00pa3oBaHus ¢ YUYETOM JTUYHOCTHBIX
WHTEPECOB M CIIOCOOHOCTH K XMMUHU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEM,
yCTIEIIHON MPOodeCcCHOHAIBHON NESITETbHOCTH U Pa3BUTHSI HEOOXOUMBIX YMEHHH,
TOTOBHOCTH aIalITUPOBATHLCS B MPOPECCUOHAIBHOM CPEeJIE;

6)3K0J10rH4eCKOro BOCIIUTAHMS:

HKOJIOTHYECKH II€JeCO00pa3HOe OTHOIICHHE K NPUPOJI€ KaK HCTOYHHUKY
KU3HU Ha 3emiie, OCHOBE €€ CyIIECTBOBAHUS, IOHMMAHUE LIEHHOCTH 3JI0POBOTO U
Oe3omacHoro oOpasza JKM3HHM, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
¢u3nueckoMy U TICUXMYECKOMY 3J0POBBIO, OCO3HAHME IIEHHOCTH COOJIOICHUS
npaBMJI 0€30MIaCHOTO MOBEACHUS TP paboTe ¢ BEIIECTBAMHU, a TAKXKE B CUTYaIUsX,
YIPOXKAIOLIKX 3I0POBBIO U )KU3HHU JIIOCH;

CIIOCOOHOCTH TIPUMEHATHh 3HAHUS, IMOJIydaeMble MPU U3YYCHUH XUMUU, IS
peLIeHUs 3a/1a4, CBSI3aHHBIX C OKPYKAIOLIEH MPUPOJHOM CPENOM, I MMOBBILICHUS
YPOBHSl ~ AKOJOTHMYECKOM  KYJIbTYpbl, OCO3HAHUS IJIOOAJBHOTO  XapakTepa
AKOJIOTUYECKUX MPOOJEM M MyTEed UX PELICHHs] MOCPEICTBOM METOJ0B XHMUH,
AKOJIOTUYECKOTO MBIIIJIEHUS, YMEHUSI PYKOBOJICTBOBAThCA UM B MO3HABATEIbHOM,
KOMMYHHUKAaTUBHOW U COLIMAJIbHON IIPAKTHKE.

METAIIPEAMETHBIE PE3YJIbBTATHBI

B cocraBe MeTanpeaMETHBIX pe3yJbTaTOB BBLACISIOT 3HAYMMBbIE IS
dbopMupoBaHUST MHPOBO33pEHHUs OOIICHAYYHBIE TIOHATHA (3aKOH, TEOpHS,
MPUHIIKII, TUIIOTE3a, (aKT, CUCTEMA, MPOLECC, SKCIEPUMEHT U IPYTOE.), KOTOpPbIE
UCIIOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YUYEOHBIX MpeIMeTaX M MO3BOJSIOT Ha
OCHOBE 3HAHWHU U3 3TUX MPEAMETOB (POPMHUPOBATH MPEICTABICHUE O IEIOCTHOM



Hay4YHOW KapTUHE MUpa, U YHUBEPCAIbHbIC YU4eOHBIC eUCTBUA (ITO3HABATEIbHEIE,
KOMMYHUKATHBHBIE, DPETYJIATUBHBIE), KOTOpbIE 0OECHEeunBalOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHHUIO M OCYIIECTBICHUIO Y4YEOHOU
JEeSATENbHOCTH.

Ilo3naBaTe/ibHbIE YHHBEpPCAJIbHbIE YUeOHbIEe JeHCTBHS

ba3zoBble JiornyecKkue 1ecTBUA:

YMEHHUS UCIOIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOCHUU
3HAaHUMW: PacKPBIBaTh CMBICI XUMHUYECKUX MOHITHN (BBIACTSATH UX XapaKTEepHBIE
NPU3HAKH, YCTAHABIMBATH B3aMMOCBSA3b C JIPYTMMH MOHSITHSMHU), UCIIOJIH30BATh
MOHSTHUS JJ1s1 O0OBSICHEHHS OTJEIbHBIX (DaKTOB U SBJICHUHN, BRIOUPATh OCHOBAHUS U
KpUTEpUU ISl KiIacCU(PUKAMK XUMHUUYECKUX BEIIECTB U XMUMHUYECKHX PEaKIIHi,
yCTaHABJIMBATh TMPUYMHHO-CIIEJICTBEHHBIC CBSI3U MEXIy OOBEKTAaMU H3YyUYeHUS,
CTPOUTH JIOTUUECKHUE PACCYXACHUS (MHIYKTHUBHBIC, ICTYKTUBHBIEC, 110 aHAJIOTHH),
JieaTh BEIBOBI U 3aKIIFOUCHHUS;

yMEHUE TIPUMEHSThL B TIpolleCcCe€ TIO3HAHMS TOHATHS (TIPEAMETHBIC W
MeTarnpeIMEeTHbIC), CHMBOJIMYECKHE (3HAKOBBIC) MOJICIIH, UCTIOIb3YEMbIE B XUMHH,
npeoOpa3oBbIBaTh MIUPOKO MPUMEHSEMbIC B XUMHUU MOJICIBHBIC MPEICTABICHUS —
XUMUYECKUI 3HAaK (CHUMBOJI D3JIEMEHTa), XUMH4YecKas ¢opmysia U YpaBHCHHUE
XUMHYECKOW peakiy — MPU pelIeHUH y4eOHO-TT03HABATENbHBIX 3a/1a4, C YUETOM
ATUX MOJEIBHBIX NMPEACTABICHUN BBISBISITh M XapaKTE€pPU30BaTh CYIIECTBEHHBIE
NPU3HAKUA U3YYaeMbIX O0OBEKTOB — XMMHUYECKUX BEIIECTB U XUMUUYECKUX PEaAKIIUil,
BBISBJIST  OOIIME  3aKOHOMEPHOCTH, MPUYUHHO-CJIEJICTBEHHBIE CBSI3M U
IPOTUBOPEUHS B U3YyUAEMBIX IIPOLIECCaX U SIBICHUAX.

Ba3oBnble uccienoBarejabcKkue 1eCTBHA.

YMEHUE MCIOJIb30BAaTh IOCTABJICHHBIE BOIPOCHI B KA4YE€CTBE HHCTPYMEHTA
MO3HAHUS, a TakKXKe B KaueCTBE OCHOBBI 1Jisi (DOPMUPOBAHUS THUIOTE3BI IO
POBEPKE MPABHIIBHOCTH BbICKAa3bIBAEMBIX CYKJICHHUII;

NpUOOPETeHUE ONbITa MO IUIAHUPOBAHHUIO, OPraHHW3allMd W TPOBEIACHUIO
VUYCHHUYECKHX OJKCIEPUMEHTOB, YyMEHHE Habmomath 3a XOJAOM Ipoliecca,
CaMOCTOSTEIILHO MPOTHO3UPOBATH €ro Pe3yJbTaT, POPMYyIUpPOBATH 00OOIIECHUS U
BBIBOJIBI 110 PE3yJibTaTaM MPOBEAEHHOTO OMBITA, UCCIEIOBAHUS, COCTABISITh OTYET
0 MpojenaHHol padorte.

Pabora ¢ unpopmaumeii:

yMEHHE BBIOWpaTh, AHAIM3UPOBATH W WHTEPIPETUPOBATH HHQPOPMAIIUIO
Pa3IUYHBIX BUJOB U (OPM IPEACTaBICHUS, MOTYyYaeMyl0 U3 Pa3HbIX UCTOUHHKOB
(Hay4HO-TIOMYJISIpHAS.  JIUTEpaTypa XUMHUYECKOTO COAEpP)KAaHMS, CIPAaBOYHBIC
nmocoOusi, pecypcsl WHTepHETa), KPUTUYECKH OIICHUBATH NPOTUBOPEUYHUBYIO H
HEJIOCTOBEPHYIO HH(OpMAIIHIO;



YMEHHE MNPUMEHSTh Pa3IMYHbIE METOJbl M 3alpoChl MpPU MOUCKE U OTOOpE
uH(pOpMAIMM W COOTBETCTBYIOUIMX JAHHBIX, HEOOXOJMMBIX ISl BBIIOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3a7a4 ONPEIEAEHHOrO TUIA, TPUOOPETEHHUE ONbITA B
00JaCTH  MCHOJB30BAHMUS ~ MH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJIEHUE KYJIbTYpOIl aKTUBHOT'O MCIOJIb30BAHMS PA3IMYHBIX TIOUCKOBBIX CUCTEM,
CaMOCTOSITEJILHO BHIOMPATh ONTUMANIbHYIO (POpMY IpeacTaBlieHus HHDOpMauu U
WUIIOCTPUPOBATh pEIIAEMble 3aJayd HECJIOKHBIMU CXEMaMH, JHharpaMMmamu,
OpyruMH opMaMu rpauKu U UX KOMOMHAIUSMU;

yMEHHE HCHOJb30BaTh M aHAIM3UPOBATHL B THpolecce ydyeOHOH W
UCCJIeI0BATENbCKON JAESITENIbHOCTH MH(OPMALUIO O BIMSHUM TPOMBIILIEHHOCTH,
CEJIbCKOTO XO34MCTBAa M TPAHCIOPTAa HA COCTOSHUE OKPY’KAIOIIEH MPUPOIHOM
Cpellbl.

KomMmyHuKkaTHBHBIE YHUBepcaibHbIe yUeOHbIe 1eficTBUS:

yMEHHS 3aJaBaTh BOIpPOCHl (B XO[e Auanora U (Wiau) JIUCKYCCHM) IIO
CYLIECTBY  OOCyXJaeMol  TeMbl, (OpMyIHpOBaTH CBOM  IPEAJIOKECHUS
OTHOCHUTEJIHHO BBITIOJIHEHUSI MPEJIOKEHHOM 3a/1a4H;

YMEHHUS  TMPEJCTaBIsATh  MOJYyYEHHbIE  pe3yjbTaThl  O3HABATEIHHOM
JESTENbHOCTH B YCTHBIX U MHCBbMEHHBIX TEKCTaX; JeNaTh MPe3eHTAIUIO
PE3YJIbTATOB BBHIMIOJHEHUSI XMUMHUYECKOI0 JIKCIEepUMeHTa (J1abopaTopHOro OIbITa,
1abopaToOpHOM pabOTHI MO UCCIEAOBAHUIO CBOMCTB BEIIECTB, YUEOHOTO MIPOEKTA);

yMEHHUS y4eOHOTrO COTPYIHHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
NO3HABATEJIbHO W HCCIENOBATEIbCKONM  JEATEIbHOCTH IpPU  PEUICHUH
BO3HUKAIOUIUX MpoOJieM Ha OCHOBE Y4€Ta OOIIMX HMHTEPECOB U COTJIACOBAHMUS
no3uiui (00CYXJIeHHs, OOMEH MHEHHUSMH, «MO3TOBBIEC IITYPMBbI», KOOPIWHAIIUS
COBMECTHBIX JICHCTBHUI, OINpEAEICHUE KPUTEPHEB IO OIEHKE KayecTBa
BBITIOJTHEHHOM pabOoTHI U IpyTHE).

PeryiasiTuBHbIe YHUBepPcalbHbIe y4eOHbIe 1eiiCTBUA:

YMEHHE CaMOCTOSATEIBHO OIpPEAENATh LEJIH IEATEIbHOCTH, IJIAHUPOBATH,
OCYILIECTBIISATh, KOHTPOJIUPOBATh U NPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JeSITENBHOCTD, BEIOMpATh Hanboee »(HeKTUBHBIE CIOCOOBI PEeIIeHNs] YIEOHBIX U
IIO3HABATEIBHBIX 3a/]a4, CaMOCTOSTEIBHO COCTABJIATh WIM KOPPEKTHPOBATH
MPEJIOKEHHBIA QITOPUTM JEWCTBUU MPU BBINOJHEHUU 33JaHUM C YYETOM
MOJTyYeHUs] HOBBIX 3HAHUN 00 M3y4yaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIMSX,
OLICHMBAaTh COOTBETCTBUE IOJIYYEHHOIO pE3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCITI0JIB30BaTh U aHAJIM3UPOBATH KOHTEKCTHI, PEJIAraeMble€ B YCIOBUH 3aJaHUM.

HNPEAMETHBIE PE3YJIBTATDHI

B cocraBe mpeAMETHBIX PpE3YJbTATOB [0 OCBOCHHUI 00s3aTEIbHOTO
COJIepKaHMsl, YCTAaHOBJICHHOTO JaHHON (eaepanibHOM paboueil mnporpamMmon,
BBIICJIAIOT: OCBOCHHBIE OOYYalOIIMMHUCA HAy4YHbIE 3HAHUSA, YMEHUS M CIOCOOBI



JNEUCTBUM, BHUIBI JIEITEIBHOCTH IO TMOJYYEHHIO HOBOTO 3HAHUA, €ro
WHTEpIpETAllid, NPeoOpa30oBaHUI0 W NPUMEHEHUIO B PA3JIUYHBIX YUYEOHBIX U
HOBBIX CUTYaIIUSX.

K koHiry oOyuenus B 8 ki1acce npeMeTHbIE pe3yJbTaThl HA 0230BOM ypOBHE

JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTh Y O0YYAIOIIUXCSI YMEHUM

e PACKpPBIBaTh CMBICII OCHOBHBIX XHMHUYECKHX TOHSTHN: aTOM, MOJIEKYIa,
XUMHYECKUN D3JIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMECH
(oHOpPOIHASE M HEOJIHOPO/IHAS ), BAJICHTHOCTh, OTHOCUTEJIbHASI aTOMHAs U
MOJIEKYJISipHasi macca, KOJMYEeCTBO BEIIECTBA, MOJb, MOJSpHas Macca,
MaccoBasi JIOJIsl XUMUYECKOT0 AJIEMEHTa B COCIMHEHUU, MOJISIPHBIN 00bEM,
OKCHUJ, KHUCJIOTa, OCHOBaHHUE, COJb, DJIEKTPOOTPULATEIBHOCTh, CTENEHb
OKHCJICHUSI, XMMHYECKasi peakius, KiacCUuPUKaius peakiuil: peakiuu
COCMHEHUS, PpEeaKIUU Pa3JIOKEHHUs, PEaKIMu 3aMEIICHUs, peaKiuu
oOMeHa, HK30- ¥ SHJOTEPMUUYECKUE PEaKIIMH, TEIUIOBOM 3P (HEKT peakiuu,
AIpO aTOMa, JJICKTPOHHBIM CJOW aToma, aTOMHas OpOWTalb, paaUycC
aToMa, XMMHYECKasl CBsI3b, MOJISIPHAS M HEMOJISIPHAsl KOBAJCHTHAs CBS3b,
WOHHAsl CBSI3b, MOH, KaTUOH, aHMOH, PAacTBOP, MaccoBas JOJisI BEIlEeCTBa
(poIeHTHAsI KOHIICHTPAIIHs) B PACTBOPE;

e WUIIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XWMHUYECKUX TMOHATHH H
OPUMEHATH 3TH HOHITUS MIPU ONMCAHUH BEUIECTB U UX NIPEBPALICHUN;

e KCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIUKY JUISI COCTaBlIeHUS (OpMyI
BEILECTB U YPABHEHUN XUMUYECKUX PEAKIIUIA;

e ONpENENSATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCTUHEHUSX,
CTeNeHb  OKUCJEHHUS  DJEMEHTOB B  OWHAapHBIX  COCAMHECHHSX,
NPUHAJIEKHOCTh BELIECTB K ONPEACIEHHOMY KJIAacCy COEIMHEHUN 10
dbopMynaMm, BHI XUMHYECKOW CBs3U (KOBaJICHTHass ¥ HOHHAas) B
HEOPraHUYECKUX COCTMHEHUSX;

e packpeiBaTh cMbica llepmommueckoro 3akona J[. WM. MeHnneneesa:
JEMOHCTPUPOBATh IMOHMMAaHUE NEPUOJMYECKON 3aBUCHUMOCTH CBOWCTB
XUMHUYECKUX 3JIEMEHTOB OT UX mojoxkeHus:i B [lepuogmueckoil cucteme,
3aKOHOB COXpPAHEHHSI MacChl BEIIECTB, IOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YU€HHs], 3aKOHa ABOTapo;

e ONHUCHIBATH M XapakTepu3oBaTh Tabmmunyto Qopmy Ilepuogmyeckoit
CUCTEMbl XUMHUUYECKUX DJIEMEHTOB: pa3jiuyaTh [OHATHUS «TJaBHAs
noarpymnmna (A-rpynma)» u «mobouynas noarpynma (b-rpymnma)», Mansie u
OONbIIMEe TEPHOJBI, COOTHOCHTH OOO3HAYEHHS, KOTOPHIE HMMEIOTCS B
tabmune «llepmoguyeckass cucrema xXuMmueckux odiemenrtoB [l W.
MenpneneeBay C UHCIOBBIMH XapaKTEPUCTUKAMU CTPOCHHUSI aTOMOB



XUMHYECKUX AJIEMEHTOB (COCTaB M 3aps] sfapa, 00Ilee YUCI0 3JIEKTPOHOB
U pacnpeaereHre uxX no 3JeKTPOHHBIM CII0SIM);

KJIacCU(UIIMPOBATh XUMHUYECKHE DJIEMEHTHI, HEOPraHUYECKUE BEILECTBa,
XUMHYECKUE peaKuuu (MO YUCIY M COCTaBY Y4YacTBYIOIIMX B pEakUUU
BELIECTB, MO TEIIOBOMY 3P (DEKTY);

XapaKTepu3oBaTh (OMHUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOATBEPKIAAsl OMUCAHUE IPUMEPAMU MOJIEKYIISIPHBIX
YPAaBHEHUN COOTBETCTBYIOIUX XUMUYECKUX PEAKIUN;

IIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOTO
COCTaBa, BO3MOXHOCTH IPOTEKAHUS XHWMHUYECKUX IPEBPALCHUA B
Pa3JINYHBIX YCIOBUAX;

BBIYUCIISIT OTHOCUTEIBHYIO MOJIEKYJSIPHYIO M MOJIIPHYKO  MAaccChbl
BEUIECTB, MAaCCOBYIO JOJIO XUMHUYECKOrOo DdJeMeHTa 1o QopMmylie
COEIMHEHNS, MACCOBYIO JIOJIO BEILIECTBA B PACTBOPE, MPOBOJUTH PACUETHI
110 YPAaBHEHUIO XUMHUYECKOHN peaKklny;

IPUMEHATh OCHOBHBIE ONEPAlMU MBICIUTEIIBHONW JESTEIBHOCTU — aHaIU3
U CUHTE3, CpaBHEHHUE, 0000IleHHe, CHCTeMAaTU3allnio, KiIacCHU(PUKaALNIO,
BBISIBIICHUE NPUYMHHO-CJIEICTBEHHBIX CBA3E€U — MJI1 M3Yy4YEHUS CBOWCTB
BEIIECTB W XHMHYECKUX pEaAKUUW, ECTECTBEHHO-HAyYHbIE METO/bI
MO3HAHUSI — HAONIOIEHHe, M3MEpEHUe, MOCIUPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

cleioBaTh ~ NIpaBWJiaM  MOJb30BaHUS ~ XUMHUYECKOM  TOCYylIOW U
nabopaTopHbiM 00OpYZOBaHUEM, a TaKkKe IMpaBWiIaM OOpalleHus ¢
BEILIECTBAMU B COOTBETCTBUM C HWHCTPYKUUSIMU 110 BBIIOJIHEHUIO
7a00paTOPHBIX XMMHYECKUX OIBITOB IO TOJYYCHHI0O U COOUPaHUIO
ra3oo0pa3HbIX BeEIIeCTB (BOJAOpPOJAa U KHCIOPOJA), TMPUTOTOBICHUIO
pPacTBOPOB C OMNPEAECIEHHON MaCCOBOM JIOJIE PaCTBOPEHHOTO BEIIECTBA,
IUJAHUPOBATh W IPOBOAUTH  XMMHYECKHUE  DKCIEPUMEHTBHI IO
PACIIO3HABAHUIO PACTBOPOB LIEIOYEH U KUCIOT ¢ IOMOIIBIO UHAUKATOPOB
(makmyc, heHondTanenH, METUIIOPAHK U IPyTHUE).

K xonmy o0yuenus B 9 kiacce mpeIMeTHBIE PE3yIbTaThl Ha 0a30BOM YPOBHE
JIOJKHBI OTPaXKaTh CHOPMUPOBAHHOCT Y OOYUAIOIIUXCS YMEHUM:

PacKpbIBaTh CMBICH OCHOBHBIX XUMHUYECKUX MOHSITHI: XUMUUYECKUU
AJIEMEHT, aTOM, MOJIEKYyJa, WOH, KaTHOH, aHHOH, IPOCTOE BEUIECTBO,
CJIOKHOE€ BEIIECTBO, BAaJEHTHOCTb, 3JEKTPOOTPUIATEIBHOCTh, CTEMEHb
OKHUCJICHHSI, XUMHYECKasi PeaKIlusi, XUMHUYECKasi CBS3b, TEIUIOBON A(DdeKT
peakiuu, MOJb, MOJISIpHBIA  O0BEM,  pacTBOp,  BIEKTPOJIUTHI,
HE3JIEKTPOJIUTHI, AJIEKTPOJIUTHYECKAS JUCCOLMALNS, PEaKIUU HOHHOTO
oOMeHa, KaTaJiu3aTop, XWMHYECKOE paBHOBECHE, OOpaTUMble U



HEOOpaTUMBbIE pEaKIMU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PpEaKIIUU,
OKHCIIUTENb,  BOCCTAHOBHUTENIb,  OKHCIEHHE W  BOCCTAHOBIICHHUE,
amotponus, aMmGpOTEPHOCTh, XUMHUUECKasi CBSI3b (KOBaJIGHTHAsl, UOHHAs,
METaJNIMYecKasi), KpHCTaJUIMYecKass pemeérka, KOppo3us METaIlIOB,
CIJIaBbl, CKOPOCTh XHWMHUYECKON pEaKUWH, MPEAebHO IOIMyCTUMAas
koHueHtpauus [1/IK BemecTsa;

WUTIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XMMHYECKUX TOHITUH U
IPUMEHSATH 3TH MOHITHUS NPU ONMUCAHUU BEIIECTB U UX MIPEBPaICHUI;
UCIIOJIB30BaTh XUMUYECKYI) CHUMBOJHUKY JUISI COCTaBJICHUS (POpMyT
BEIIIECTB U YPABHCHUN XUMUYECKUX PEAKIIUIA,

ONpPEAEsATh BAJICHTHOCTh U CTEIEHb OKUCICHUSI XUMHUYECKUX JIEMEHTOB B
COCIMHEHUSAX PA3JMYHOrO COCTaBa, IMPUHAMICKHOCTh BEIIECTB K
onpeNeéHHOMY KJaccy COeIMHEHUN 1o ¢GopMmyrnaMm, BHJI XUMHYECKOU
cBs3u (KOBAJICHTHAs, WOHHAs, METaUIMYEeCKasi) B HEOPraHMYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (hopmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAX HEOPraHWYECKUX COCIAMHEHUM, TUI KPUCTALTMYECKOU
pEeLIETKM KOHKPETHOTO BEIECTBA;

packpbiBaTh cmbich [lepuomnueckoro 3akona J[. U. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHUMAaHHME: ONUCHIBATh U XapaKTepU30BaTh
Tabinunyto dopmy Ilepromnyeckoit CUCTEMBI XUMUYECKUX SJIEMEHTOB:
paznuyaTh TOHSATUS «rJaBHasg mnoarpymnna (A-Tpynmna)» U «mnobodyHas
noarpynmna (b-rpynma)», Maneie U OoOJIbIIME TEPHOJBI, COOTHOCHUTH
0003HaueHUsl, KOTOpPhIE HMEIOTCS B TMEPUOAMYECKOW Tabnuie, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XUMHUYECKUX
AJIEMEHTOB (COCTaB U 3apsja  sjapa, oOIiee 4YHCIO JJIEKTPOHOB U
pacrpesieieHie HMX 1O DJJIGKTPOHHBIM CJI0sIM), OOBSCHATH oOOIIne
3aKOHOMEPHOCTH B M3MEHEHHUM CBOMCTB AJIEMEHTOB M MX COCJUHEHHI B
npejaenax MajlblX MEPUOJOB U TJIaBHBIX MOATPYII C YYETOM CTPOCHUS UX
aTOMOB;

KJIacCU(UIIUPOBATH XUMUYECKUE DJIEMEHTHI, HEOPTraHUYECKUE BEIECTBA,
XUMUYECKHE peakluu (M0 YUCIAYy M COCTaBy Y4YacTBYIOUIMX B PEAKIUU
BEIIECTB, MO TETUIOBOMY 3(eKTy, M0 M3MEHEHHUIO CTETICHEeW OKHCICHUS
XUMUYECKUX PJIEMEHTOB);

XapaKTepru30BaTh (OMUCHIBATH) OOIME W CHEMUPUUECKUEC XUMUUYCCKUE
CBOMCTBa TPOCTBIX M CJOXHBIX BELIECTB, MOJATBEPKIas OIMNHCAHUE
npuMEpaMy MOJIEKYJISIPHBIX U HOHHBIX YPaBHEHUH COOTBETCTBYIOLIUX
XUMHUYECKUX PEaKIUi;

COCTaBJSITb YPaBHEHHUS AJIEKTPOJMTHUYECKOM JUCCOLMALMM  KUCIIOT,
LIEJIOYEN U COJIEW, MOJIHBIE U COKPAIIEHHBIE YPABHEHUS PEAKIIMIA HOHHOTO



oOMEeHa, YpaBHEHHS pPEaKIuil, MOATBEPKAAIINX CYIIECTBOBAHUE
TeHETUYECKON CBS3M MEXK/Yy BEIIECTBAMH Pa3IMUHBIX KIACCOB;
pPacKphIBaTh CYIIHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEaKIIHiA
MOCPEACTBOM COCTaBJICHHSI DJIEKTPOHHOTO OanmaHca 3TUX PEaKIIHii;
IPOTHO3WPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHUS,
BO3MOKHOCTH TIPOTEKaHUS XMMHUYECKUX TMPEBPALICHUA B pa3IMYHBIX
YCTIOBHSIX;

BBIUUCIIATh OTHOCHUTEIBHYI0 MOJEKYISIPHYIO W MOJSIPHYIO MaccChl
BEIIECTB, MAacCCOBYIO JOJI0 XHMHUYECKOTO »JJeMEeHTa 1o (dopMyle
COCIMHEHMsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
10 YPAaBHEHUIO XUMHUYECKON PeaKIInu;

coOnoaTh  MpaBuja  MOJIb30BAHUS ~ XMMHUYECKOM  MOCyAoH U
nabopaTopHBIM OOOpYIOBAaHMEM, a TakXKe IMpaBWia OOpameHus ¢
BEIIECTBAMU B COOTBETCTBUM C WHCTPYKIHUSIMH 10 BBITIOJHEHUIO
1a00paTOPHBIX XUMUYECKUX OTBITOB IO TIOJYYCHHIO W COOMpaHHIO
ra3000pa3HBIX BEIIECTB (AMMHUAKa U YTIEKUCIIOTO Ta3a);

NPOBOJIUTh  PEAKIMH,  IOATBEP)KIAIONIME  KAadeCTBEHHBIM  COCTaB
pa3IMYHBIX BEMICCTB: PACIIO3HABATH OMBITHBIM ITyTEM XJIOPUA-, OpPOMH/I-,
uoaua-, kKapOonat-, ¢ocdar-, cuIMKaT-, Cyibdar-, THIPOKCUI-UOHBI,
KaTHOHbl aMMOHHUSI M HMOHBI M3YYEHHBIX METAJJIOB, MPUCYTCTBYIOIINE B
BOJIHBIX PACTBOpPaX HEOPraHWYECKUX BELIECTB;

NPUMEHSITh OCHOBHBIE OTEpaIlMi MBICIIUTEILHON AESTEIBbHOCTH — aHAIU3
U CHUHTE3, CpaBHEHHE, O0000IIeHHe, CHUCTEeMaTU3allUI0, BbBISIBICHHE
PUYUHHO-CIIEJICTBEHHBIX CBSI3€M — Il M3Y4YEHHsS] CBOMCTB BEIECTB U
XUMHYECKUX PEaKIUi, eCTeCTBEHHO-HAyYHbIE METOJAbl TO3HAHMUS —
HAOJIIO/ICHNEe, M3MEpPEHUe, MOJACIUPOBAHUE, HKCICPUMEHT (peasibHbI U
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KIIACC
N KoumnuecrBoyacos DJIeKTPOHHbIE
°
HaumeHoBaHuepas3aejioB 1 (ungpossbie)
n/ Bcer | KontpoabHbiepato IIpakTnyeckunepado
TeMIIPOTrPaMMbl o0pa3oBaTe/bHbIEpecypC
1 0 ThbI TBI

bl

Paznen 1.HepBOHa'—laJIbeIeXI/IMI/I‘{eCKI/[el'IOHﬂTI/Iﬂ

XuMusa — BakHas 00J1acThb
https://m.edsoo0.ru/A3R9T4T6

X

11 €CTECTBO3HAHMS U IPAKTUIECKOMN 5) 2
NeATebHOCTH YeJI0BEKa

https://m.edsoo.ru/JOM9V8V
8D

1.2 BemectBa n XuMu4ecKkuepeakum 15 1

Hroronopazneny 20

Pa3znen 2.BaxHeiilme npeacTaBuTe/Id HEOPraHNYeCcKNX BellecTB

2.1 Bo3ayx. Kucnopon. [Tonsarue 06 okcumax 6 gt\t(ps://m.edsoo.ru/05A8K5W
2.2 Bonopon. [TorsTie 0 KMCIOTaX U COAX 8 1 ggps://m.edsoo.ru/C4H8K6T
2.3 Bopna. PactBopsl. [ToHsiTHEe 006 OCHOBaHUAX 5 1 1 thtps://m.edsoo.ru/FlX?OlBO
OCHOBHBIEKIIACCHIHEOPTaHUYECKUXCOEIUH https://m.edsoo.ru/L3F4R7G0
2.4 . 11 1 1
eHuil T
Hroronopazneny 30

Paspnen 3.1lepuoanyeckuii 3akoH u [lepuoanyeckasi cucrema xumnueckux 31eMeHToB /. . MennesieeBa. CTpoeHueaTomMoB.
XuMn4yeckasacBsidb. OKNCINTEIbHO-BOCCTAHOBUTEIbHbIEPEAKIHU

3.1 [lepuoanueckuii 3akox u [lepuoanueckas 7 https://m.edso0.ru/C911K8P0



https://m.edsoo.ru/A3R9T4T6X
https://m.edsoo.ru/A3R9T4T6X
https://m.edsoo.ru/J0M9V8V8D
https://m.edsoo.ru/J0M9V8V8D
https://m.edsoo.ru/Q5A8K5W8Y
https://m.edsoo.ru/Q5A8K5W8Y
https://m.edsoo.ru/C4H8K6T8E
https://m.edsoo.ru/C4H8K6T8E
https://m.edsoo.ru/F1X7O1B0Q
https://m.edsoo.ru/F1X7O1B0Q
https://m.edsoo.ru/L3F4R7G0T
https://m.edsoo.ru/L3F4R7G0T
https://m.edsoo.ru/C9I1K8P0M

cucTeMa XuMH4eckux ajemenToB /I, W. M
MemnneneeBa. CtpoeHueatoma

3.9 Xumuueckasi cBsi3b. OKUCIUTENBHO- 8 5 https://m.edsoo.ru/W8COT2E
' BOCCTAQHOBHUTEJILHBIE PEAKIIUH 7K
Uroronopazneny 15
https://m.edsoo.ru/A3F7K3G
PeszepBHOECBpEMS 3 16

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

68 5 5



https://m.edsoo.ru/C9I1K8P0M
https://m.edsoo.ru/W8C0T2E7K
https://m.edsoo.ru/W8C0T2E7K
https://m.edsoo.ru/A3F7K3G1G
https://m.edsoo.ru/A3F7K3G1G

9 KUIIACC

N KoanuecTBouacon DJIeKTPOHHBbIE
; HaumeHoBaHuepas3aejioB U (undgposrbie)
n/ Bcer | KontpoabHnbiepado | Ilpaktudeckuepato
TEeMIIPOrpaMMBbl o0pa3oBaTe/bHbIEpeCypC
1 0 ThbI TBI
bl
Pa3nes 1.BemecTBo U XUMHYeCKHE peaKIMHU
11 [ToBTOpeHue u yriuyoieHue 3HaHUN 5 1 https://m.edso00.ru/G9M5W9J
' OCHOBHBIX pa3JIeioB Kypca 8 Kiacca 3T
19 OCHOBHBIE3aKOHOMEPHOCTUXUMHUYECKUXPEA 4 https://m.eds00.ru/R3Z29Q6G
' KITHiA 4G
13 DIIEKTPOJUTUYECKAS] AUCCOIUALIHSL. 8 1 1 https://m.edsoo.ru/D5R5V40
' XUMHYECKHE PEaKIUU B PaCTBOPAx 4A
Hroromopazneny 17
Pa3nen 2.HemeTa/uibl M MX COEIMHEHUA
51 OO6mrast XxapaKTepUCTUKAa XUMUUYECKHUX 4 1 https://m.edsoo.ru/FOWI1N9F
' anemeHToB VIIA-rpymmel. ["amorenst 5V
OO01as XxapakTepUCTUKa XUMUYECKHX
https://m.edsoo0.ru/S7L7M9L
2.2 anemeHToB VIA-rpynmel. Cepa u 6 75
e€coeIMHEHUS _
OO01as XxapakTepuCTUKa XUMUYECKHX httos:/fm.ed {AGY9SEH
2.3 aneMeHToB VA-rpynnsl. A3oT, pochop u 7 1 4Ups. M.0800.1U
HX COCIUHEHUS T
OO1as XxapakTepUCTUKA XUMUYECKHIX
B P P https://m.edso0.ru/Q2W5H?2
2.4 anemeHToB |VA-rpynnsl. Yrieposa u 8 1 2 K5Y
KPEMHHI ¥ UX COEAMHEHUS -
Hroronopaznemny 25



https://m.edsoo.ru/G9M5W9J3T
https://m.edsoo.ru/G9M5W9J3T
https://m.edsoo.ru/R3Z9Q6G4G
https://m.edsoo.ru/R3Z9Q6G4G
https://m.edsoo.ru/D5R5V4O4A
https://m.edsoo.ru/D5R5V4O4A
https://m.edsoo.ru/F9W1N9F5V
https://m.edsoo.ru/F9W1N9F5V
https://m.edsoo.ru/S7L7M9L7S
https://m.edsoo.ru/S7L7M9L7S
https://m.edsoo.ru/A6Y9S6H4U
https://m.edsoo.ru/A6Y9S6H4U
https://m.edsoo.ru/Q2W5H2K5Y
https://m.edsoo.ru/Q2W5H2K5Y

Pazgen 3.MeTasiibl M UX COeTUHEHUA

https://m.eds00.ru/C1C6H6T
3.1 OO011eCBOMCTBAMETAIIIOB 4 ZI\/IIJ s://m.edsoo.1u
o https://m.edso0.ru/I8G6J7R9
3.2 Baxuetiime MeTajutbl 1 UX COCTUHEHUS 16 U
Hroronopasznemy 20
Paznen 4.Xumus n okpyxkaonias cpeaa
https://m.edso0.ru/Z3S8T10Q8
4.1 BemectBa 1 MmaTepuainsl B )KM3HU YEJIOBEKA 3 K
Hroromnopaszneny 3
https://m.edsoo.ru/N2U7H3F
PesepBHOEBpeMs 3
8A
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/C1C6H6T2M
https://m.edsoo.ru/C1C6H6T2M
https://m.edsoo.ru/I8G6J7R9U
https://m.edsoo.ru/I8G6J7R9U
https://m.edsoo.ru/Z3S8T1Q8K
https://m.edsoo.ru/Z3S8T1Q8K
https://m.edsoo.ru/N2U7H3F8A
https://m.edsoo.ru/N2U7H3F8A




IHOYPOYHOE IIVIAHUPOBAHHUE

8 KNIACC
Ne KosunyecTBOYacoB
arams DJ1eKTPOHHBbIENU(PPOBLIEOOPA30B
n Temaypoka Be KoHTpoJbHBI IIpakTU4ecku A y P bp P
YyeHus areJibHblepecypchl
/ ero | epadorsnl epadoThl
|
[Ipenmer xumuu. Poms xumun B
1 1 https://m.edsoo.ru/J4C2V8M9V
JKM3HH YeaoBeKa. Tena u BelecTBa
Ilo € 0 MeToJax Mo3Ha
2 FUTTHE O METOAIAx MOSHAHIT B 1 https://m.edsoo.ru/P1O8A5C6T
XUMHAH
[IpaxTnueckas padora Ne 1
[IpaBuia paGo aboparo
3 <<g§m1p TPl B 1ADOpaTOpHH 1 1 https://m.edso00.ru/O5G3E0D8Y
puEMBI 0OpaIIeHHsI C
J1a00paTOPHBIM 000PYTI0OBAHUEM))
q .
4 HCTRIC BEIECTBA I CMECH . 1 https://m.edsoo.ru/X1A2E3M8R
CriocoOnl pasneneHus cMmecei
[IpakTuueckas pabota Ne 2
5 «Paznenenne cmeceit (Ha mpumepe 1 https://m.edsoo.ru/R6W6Z8F9X
OYHMCTKHU TIOBAPCHHOW COJIH)»
6 ATOMBI 1 MOJIEKYJIbI 1 https://m.edsoo.ru/J7R108H1L
X .3
7 FIMHFACCIHE STCMEHTRL. SHarH 1 https://m.edsoo.ru/W3U6Q6D7W
(CMMBOJIBI) XUMHUYECKUX JICMEHTOB
[IpocTble U croKHBIEBEIIECTBA https://m.edsoo.ru/H2W7W8P3A
ATOMHO-MOJIEKYJIIPHOECYUYEHNE 1 https://m.edsoo.ru/EODIL5N1IN
3
10 AKOM TMOCTOARCTRA cocTana 1 https://m.edsoo.ru/I3Y2G1R4C
BelecTB. XuMHuueckas hopmyra.



https://m.edsoo.ru/J4C2V8M9V
https://m.edsoo.ru/P1O8A5C6T
https://m.edsoo.ru/O5G3E0D8Y
https://m.edsoo.ru/X1A2E3M8R
https://m.edsoo.ru/R6W6Z8F9X
https://m.edsoo.ru/J7R1O8H1L
https://m.edsoo.ru/W3U6Q6D7W
https://m.edsoo.ru/H2W7W8P3A
https://m.edsoo.ru/E0D1L5N1N
https://m.edsoo.ru/I3Y2G1R4C

BanenTHOCThaTOMOBXUMHUYECKUXIJIC
MCHTOB

OtHOCHUTEIbHAA aTOMHAs Macca.

11 OTtHocuTenbHast MOJIEKYIsIpHas https://m.edsoo.ru/FOIN3S0AII
macca
MaccoBas 1o €CKOTO0

12 B A0JI XUMHUACCROT https://m.edsoo.ru/J6A9W4P1J
3JIEMEHTA B COEAUHEHUH
Ko €CTBO BenecTBa. MoJib.

13 AHACCTRO BEIECTB b https://m.eds00.ru/C2J5K415X
Mounsiprast macca
dusnyeckue €CKHe CHHUSI.

14 HSHHCCKUE M XUMITACCKHC ABJICHIA https://m.edso0.ru/S2R3H7N6C
XuMu4ecKasi peakius
IIpusna CJI0 oTeKa

15 PHHAKHI 1 yCIl Bmunp oA https://m.edsoo.ru/Z3F4A8K60
XUMUYECKUX PEAKITUN
3aKoH coxpaHe acCHI BEIECTB.

16 KOH COXPAHCHHA MACCLI BEIIeCTs https://m.edsoo.ru/P7V8A5Z3D
XUMUYECKUE YPABHEHUS
BrrunciieHus KoJan4decTBa, MacChl

17 BEIIlECTBA 110 YPAaBHCHUSIM https://m.edso0.ru/W9S8Y 7727
XUMHUYECKUX PEAKITUN
Knaccudukanus xuMmuaeckux

18 | peaknuii (coeTUHEHHUS, PA3JIOKCHHUS, https://m.edsoo.ru/KOP1LARIW
3aMeIIeHus, 0OMEeHa)
M. B. JIoMOHOCOB — y4€HBIii-

19 sHIKIIoneaucT. O0o0ImeHne nu https://m.edsoo.ru/C2T2E6W6V
CHCTEMAaTU3aU3HAHUN
KontpoabHasg padora Nel o teme

20 p p https://m.edsoo.ru/D6E9Q4E9H
«BemiecTBa 1 XUMUYECKHE PEAKLIUM)
Bo3s — cMech razoB. CocTaB

21 X https://m.edsoo0.ru/M6A7YOW7S

Bo3ayxa. Kucnopon — sneMeHT u



https://m.edsoo.ru/F9N3S0A9I
https://m.edsoo.ru/J6A9W4P1J
https://m.edsoo.ru/C2J5K4I5X
https://m.edsoo.ru/S2R3H7N6C
https://m.edsoo.ru/Z3F4A8K6O
https://m.edsoo.ru/P7V8A5Z3D
https://m.edsoo.ru/W9S8Y7Z2Z
https://m.edsoo.ru/K0P1L4R1W
https://m.edsoo.ru/C2T2E6W6V
https://m.edsoo.ru/D6E9Q4E9H
https://m.edsoo.ru/M6A7Y0W7S

npocroe BeuecTBo. O30H

22

Du3NUeCKNe U XUMHUYCCKHUE
CBOICTBa KHCIIOpOAa (peaKkuuu
OKHUCIICHUS, TOPEHUE).
[TousiTueoboKcHIax

https://m.eds00.ru/O0Q4H1U5T

23

CriocoOBI MOTydeHHUsT KHCIIOPO/Ia B
a00paTOPUH U MPOMBIIIICHHOCTH.
[Tpumenennexuciopoaa

https://m.edsoo.ru/F8Q2D2X3H

24

TennoBoii 3¢ ekt xumMuueckon
peaxkiuu, IoHsATHE O
TEPMOXUMHUYECKOM ypaBHEHUH, IK30-
1 DHIOTEPMUYECKUX PEAKIUIX

https://m.edsoo.ru/Z6H4G9D8W

25

Tonnuso (HedTh, Yroiab U METaH).
3arps3HeHue BO3/yXa, CIoCcOObI ero
IPEJOTBpALLCHUS

https://m.edsoo.ru/Y2Y4M4H1B

26

[TpakTuueckas padota Ne 3 o Teme
«ITonmyuenue u cobupanme
KHUCIIOPO/1a, U3yYEHUE ero CBOMCTBY»

https://m.edsoo.ru/J2X0T0AOD

27

Bomopon — anemeHT u mpocToe
BemecTBo. Haxosxienue B mpupoie

https://m.edsoo.ru/I8D2B5D7A

28

dusznueckre U XUMHYECKUE
CBOMCTBA BOJIOPO/IA.
[IpumeHneHneBo10poIa

https://m.edso00.ru/Q0A7R7W60

29

ITonsaTue o KUCIOTaX U COJISAX

https://m.edsoo.ru/N711U1E4J)

30

CrnocoObl nosryyeHus Bo10poia B
nabopaTopuu

https://m.edsoo.ru/F4AW6U5050Q

31

ITpakTtuyeckas padora Ne 4 o teme
«ITomryuenue u cobupanue Bo10po/a,

https://m.edsoo.ru/A8D2B602Z



https://m.edsoo.ru/O0Q4H1U5T
https://m.edsoo.ru/F8Q2D2X3H
https://m.edsoo.ru/Z6H4G9D8W
https://m.edsoo.ru/Y2Y4M4H1B
https://m.edsoo.ru/J2X0T0A0D
https://m.edsoo.ru/I8D2B5D7A
https://m.edsoo.ru/Q0A7R7W6O
https://m.edsoo.ru/N7I1U1E4J
https://m.edsoo.ru/F4W6U5Q5Q
https://m.edsoo.ru/A8D2B6O2Z

W3YyYEHHUE ETO CBOMCTB)

32

ModnsipHblid 00bEM Ta30B. 3aKOH
ABoraapo

https://m.edsoo.ru/W4Y1W4W8C

33

Brrunciienus 00béMa, KOJIMYeCTBa
BEIIECTBA rasa Mo ero U3BECTHOMY
KOJIMYECTBY BEILIECTBA WM 00BEMY

https://m.edsoo.ru/LOW2K908I

34

Brruncnenuns o0bEMOB ra3os 1o
YPaBHECHHUIO PEaKIIUU Ha OCHOBE
3aK0HA 0OBEMHBIX OTHOIIIEHUI Ta30B

https://m.edsoo.ru/M7G2D2E3H

35

dusznueckre U XUMHUYIECKHUE
CBOIICTBA BOJEI

https://m.edsoo.ru/F3S5H7H9U

36

Cocra ocHoBanui. [lorsarue 00
UHIUKATOPaAX

https://m.edsoo.ru/1I9M1C5U8J

37

Bopa xak pacTBOpuUTENb.
HacplimieHHbie U HEHACHIIICHHBIE
pacTtBopbl. MaccoBast 10J1 BEeLIeCTBa
B pacTBope

https://m.edsoo.ru/S7Z0N3W2D

38

[IpakTrueckas padota Ne 5 o teme
«[IpuroroBieHue pacTBOPOB C
onpeaesIEHHON MacCOBOM 10J1eH
PacTBOPEHHOTO BEIIECTBAY

https://m.edsoo.ru/LOV7U6GI6H

39

KonTponsnas pabora No2 mo teme
«Kucnopoa. Bonopona. Bona»

https://m.edso0.ru/Y3C8C9C8Z

40

Oxkcupl: cocTaB, KiIaccupuKarus,
HOMEHKJIaTypa

https://m.edsoo.ru/D1A6N2BIL

41

[TonyueHnue u XuMHUYECKHE CBOMCTBA
KHCJIOTHBIX, OCHOBHBIX U
aM(pOTEPHBIX OKCUIIOB

https://m.edsoo.ru/ESUSH1WS8V



https://m.edsoo.ru/W4Y1W4W8C
https://m.edsoo.ru/L0W2K9Q8I
https://m.edsoo.ru/M7G2D2E3H
https://m.edsoo.ru/F3S5H7H9U
https://m.edsoo.ru/I9M1C5U8J
https://m.edsoo.ru/S7Z0N3W2D
https://m.edsoo.ru/L0V7U6I6H
https://m.edsoo.ru/Y3C8C9C8Z
https://m.edsoo.ru/D1A6N2B9L
https://m.edsoo.ru/E3U8H1W8V

42

OcHoBaHUS: COCTaB,
KJaccu(uKaIys, HOMEHKIATypa

https://m.edsoo.ru/C9Z0E9N8V

43

[Tosmydyenne u XMMHUYECKUE CBOMCTBA
OCHOBaHUHI

https://m.edsoo.ru/W5V208K1E

44

Kucnotsl: cocras, kinaccuduxanus,
HOMEHKJIaTypa

https://m.edsoo.ru/F4P2A0C3V

45

[Tosmydyenne u XMMHUYECKUE CBOMCTBA
KHUCJIOT

https://m.edsoo.ru/B5C1L3L6M

46

Conu (cpennue): HOMEHKIIATypa,
CIIOCOOBI MOJIY4CHHA, XUMHUYCCKUEC
CBOICTBa

https://m.edso0.ru/J4B9Q5E1X

47

[IpakTueckas pabora Ne 6.
Pemenne SKCIICPUMCHTAJIbHBIX 3a1a4
1o TeMe «OCHOBHBIE KITaCChI
HEOPraHN4YeCKUX COCTUHEHUID

https://m.edsoo.ru/E9X4K8F7W

48

I'eHeTn4eckas CBSI3b MEXKITY
KJIaCCaMH HEOPraHUYECKUX
COEUHEHUN

https://m.edsoo.ru/HOUS5D6A0C

49

O060011eHuEe U
CUCTEMATU3AMI3HAHUI

https://m.edsoo.ru/Q6GIN5L4B

50

KonTponsnas pabora Ne3 mo teme
"OCHOBHBIE KJIACChl HEOPTaHUYECKUX
coequHeHun"

https://m.edsoo.ru/W6J7L5I5P

51

HepBLIC IIOIIBITKH KJIaCCI/Iq)I/IKaI_II/II/I
XHMHUYECKHX 3JIEMEHTOB. IIoHsATHE O
rpyimnax CXO0AHbIX 3JICMCHTOB

https://m.edsoo.ru/R4S7TM4M9ON

52

[Iepuonnueckuii 3aK0H U
[Iepuonnueckas cucrema

https://m.edsoo.ru/A1B9F0V6C



https://m.edsoo.ru/C9Z0E9N8V
https://m.edsoo.ru/W5V2Q8K1E
https://m.edsoo.ru/F4P2A0C3V
https://m.edsoo.ru/B5C1L3L6M
https://m.edsoo.ru/J4B9Q5E1X
https://m.edsoo.ru/E9X4K8F7W
https://m.edsoo.ru/H0U5D6A0C
https://m.edsoo.ru/Q6G9N5L4B
https://m.edsoo.ru/W6J7L5I5P
https://m.edsoo.ru/R4S7M4M9N
https://m.edsoo.ru/A1B9F0V6C

XUMUYeCKuX dneMeHToB 1. Y.
Meneneena

53

[lepuoasl, rpynmsl, MOATPYIIIIEL

https://m.edsoo.ru/W30116R2U

54

Crtpoenue atomoB. CoCcTaB aTOMHBIX
saep. M30Tonbl

https://m.edso00.ru/C90Q90773C

55

CtpoeHnue MeKTPOHHBIX 000JI09eK
aTOMOB 3JIeMeHTOB [leprnoanueckoi
cucteMmsl /1. 1. MenneneeBa

https://m.edsoo.ru/O0F6Y5C8B

56

XapakTepucTUKa XUMHUYECKOTO
AJIEMEHTA TI0 €ro MOJIOKEHUIO B
[Tepnoanueckoii cucreme [1. U.
MenneneeBa

https://m.edsoo.ru/A9C319Z5W

57

3nauenue [lepuoauyeckoro 3akoHa
JUTSI pa3BUTHS HAYKW W TIPAKTUKH. [].
N. MenpaeneeB — y4€HbIi, eaaror 1
TrpaKJIaHUH

https://m.edsoo.ru/K3S31400V

58

PeseprubIit ypok. O6001eHNE 1
cUCTeMaTH3alusl 3SHAaHUH /
Bcepoccuiickas nmpoBepouHas padota

https://m.edsoo.ru/BO9V1I14W6A

59

KontponbHas padota Ned4 o teme
«CtpoeHne atoMa. XUMHYECKast
cBs3b» / Beepoccuiickas
poBepouHasi paboTa

https://m.edsoo.ru/L2L4K005Q

60

BHeKTpOOTpI/II_IaTeJ'IBHO CThbaTOMOBXH
MHYCCKHUXDJICMCHTOB

https://m.edso0.ru/S6R802X9B

61

HMoHHassXxuMHu4ueCcKasCcBI3b

https://m.edsoo0.ru/R201T6L4S

62

KOBaJ'IeHTHaSIHOJIHpHaHXI/IMI/I"ICCKaHC
BA3b

https://m.edsoo.ru/GON4H4J6F



https://m.edsoo.ru/W3O1I6R2U
https://m.edsoo.ru/C9Q9O7Z3C
https://m.edsoo.ru/O0F6Y5C8B
https://m.edsoo.ru/A9C3I9Z5W
https://m.edsoo.ru/K3S3I4O0V
https://m.edsoo.ru/B9V1I4W6A
https://m.edsoo.ru/L2L4K0O5Q
https://m.edsoo.ru/S6R8O2X9B
https://m.edsoo.ru/R2O1T6L4S
https://m.edsoo.ru/G9N4H4J6F

KOBaJIeHTHaSIHCHOJISIpHaSIXI/IMI/I‘IGCKa

63 1 https://m.eds00.ru/R5Q417S5K
SICBA3b

64 CreneHbOKUCICHUS 1 https://m.edso0.ru/S8§U900D4B
0 -

65 | - ICTHTCIRHO 1 https://m. eds00.ru/KOW205Y1C
BOCCTaHOBI/ITeJII)HI)IepeaKL[I/II/I

66 OKUCIUTENN U BOCCTAHOBUTEHU 1 https://m.edso0.ru/M3D0OP4C9Y
PesepBubrit ypok. O60011eHNE 1

67 CHCTEMATHSAMHA SHAHIH 1O TEME 1 https://m.edso0.ru/S2R4S8M7N
«CTpoeHue aroma.
XUMHYECKAACBIZh)
P i . 0600

68 C3CPBHBIN YPOK ° iu cHue 1 1 https://m.eds00.ru/S1R1B1L6Q
cucreMaTtui3annda 3HaHNU

OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/R5Q4I7S5K
https://m.edsoo.ru/S8U9O0D4B
https://m.edsoo.ru/K0W2Q5Y1C
https://m.edsoo.ru/M3D0P4C9Y
https://m.edsoo.ru/S2R4S8M7N
https://m.edsoo.ru/S1R1B1L6Q

9 KUIIACC

Ne KoaungyecTBouacoB
Be aTau3 JIeKTpOHHBIENN(PPOBLICOOPA30
n Temaypoka KonTposbusbl | I[IpakTHyeck A y P bp P
er YyeHus BaTeJIbHbIEPeCYpPChl
/ epadoThl nepadoThI
I 0
[Tepuonnueckuii 3akoH. [lepronnueckas
1 cucTeMa XUMUYECKUX 3neMeHToB /I, U. 1 https://m.edsoo.ru/W4Y5P2F9X
MeneneeBa
3aKOHOMEPHOCTH B U3MEHEHUU CBOWCTB
2 XUMHUYECKUX DJIEMEHTOB IEPBBIX TPEX 1 https://m.edsoo.ru/V8K9C1C4R
MepUOIOB
Knaccudukanus 1 HOMeHKIaTypa
3 1 https://m.eds00.ru/Q9Y1Y7Z00
HEOPraHUYECKHUX BEIIECTB
Buael XuMHUUECKO# CBSI3U U THITBI
4 g . 1 https://m.edsoo.ru/R9T4R3J2H
KPUCTAJUTMYECKUX PEIIETOK
Kontponbnas padorta Nel o reme
5 «IToBTOpEHUE U yriyONeHne 3HaHUH 1 1 https://m.edsoo.ru/R3U4P4C6M
OCHOBHBIX Pa3/IelIoB Kypca 8 Kiaccay
Knaccudukanus XuMHYeCKUX peakuil
6 Puican peartt 1 https://m.edsoo.ru/H6L106U80
10 Pa3IMYHBIM ITPU3HAKAM
[ToHsATHE O CKOPOCTH XUMHUYECKOM
7 peakiuu. [loHsiTHE O TOMOTEHHBIX U 1 https://m.edsoo.ru/Y8B8U8O4I
TeTEPOre€HHBIX PEAKLIHIX
[TonaTHE O XUMUYECKOM PaBHOBECHH.
8 @DaxTOopBl, BIUAIOUINE HA CKOPOCTh 1 https://m.edso0.ru/S5K8G2A3K
XUMUYECKON PEaKlUy U MOJIO0KEHUE



https://m.edsoo.ru/W4Y5P2F9X
https://m.edsoo.ru/V8K9C1C4R
https://m.edsoo.ru/Q9Y1Y7Z0O
https://m.edsoo.ru/R9T4R3J2H
https://m.edsoo.ru/R3U4P4C6M
https://m.edsoo.ru/H6L1O6U8O
https://m.edsoo.ru/Y8B8U8O4I
https://m.edsoo.ru/S5K8G2A3K

XHUMHUYCCKOTO paBHOBCCHUS

«[Tonyyenue COJIIHON KUCIIOTHI,

g ~ OumemTenbio- https://m.eds00.ru/GOK9IO1BIA
BOCCTaHOBUTEIIbHBIEPEAKIIUN
Teopus 2NEKTPONUTHYECKON

10 mucconnanuu. CuiabHBIE U cladbie https://m.edso00.ru/BOO3F108F
AJIEKTPOJIUTHI

11 | HouHbleypaBHEHMsIpeaKLIUN https://m.edsoo.ru/HIN3L8Y7G
XUMHUYECKHE CBOMCTBA KUCIOT B

12 | ocHOBaHWMIi B CBETE MPEACTABICHHIA 00 https://m.edsoo.ru/T3G0X4B9I
ANEKTPOJIUTUUECKON JUCCOIHAIIITT
XuMHYECKHE CBOMCTBA COJICH B CBETE

13 | mnpencraBiieHnit 00 ITEKTPOTUTHICCKON https://m.edso0.ru/S1P2W3Q2V
JIACCOIHAITAN

14 [Tonsatue o ruaponnzecosen https://m.edso0.ru/X90Q4S7R5D

15 O06001IeHre U cucTeMaTU3 a3 HAHNI https://m.edsoo.ru/B3H9Q0WON

16 Mpaxriiecias pabora Ne 1. «Peuenne https://m.edsoo.ru/Y2CIM4K4K
IKCIIEPUMEHTAJIBHBIX 33129
KontponbHas padota Ne2 mo teme

17 «INEKTPOJIUTUYECKAS TUCCOIUALIHSL. https://m.edsoo.ru/A3E5Y 1K4F
XUMHUYECKHUEPEAKITUN B PACTBOPAX)»
OO01rast XxapaKTepUCTHKA FaJIOTeHOB.

18 | Xwumudeckue CBOMCTBA HA IIPUMEPE https://m.edsoo.ru/L9Q3U2Z0U
xJiopa
Xiopooiopoa. CoJistHast KUCIOTa,

19 XUMUYECKUE CBOMCTBA, MOIYUYEHUE, https://m.edso00.ru/VOY2L8Y0S
MIPUMEHEHUE

20 lpaxrisecias pabora Ne 2 o Teme https://m.edsoo0.ru/\V405C7J3Y



https://m.edsoo.ru/G9K9O1B1A
https://m.edsoo.ru/B0O3F1O8F
https://m.edsoo.ru/H1N3L8Y7G
https://m.edsoo.ru/T3G0X4B9I
https://m.edsoo.ru/S1P2W3Q2V
https://m.edsoo.ru/X9Q4S7R5D
https://m.edsoo.ru/B3H9Q0W0N
https://m.edsoo.ru/Y2C9M4K4K
https://m.edsoo.ru/A3E5Y1K4F
https://m.edsoo.ru/L9Q3U2Z0U
https://m.edsoo.ru/V0Y2L8Y0S
https://m.edsoo.ru/V4O5C7J3Y

H3yYCHHE €€ CBOUCTBY»

21

Beruncienus o ypaBHeHHUIM
XUMHUYCCKUX peaKHHﬁ, €CJIM OJJUH U3
peareHTOB JaH B U30BITKE

https://m.edsoo.ru/R8R0OJIL5A

22

OO1mas XxapakTepuCTHKA HIEMEHTOB
VIA-rpynms

https://m.edsoo.ru/U5K5E8DOV

23

AIOTpOTIHBIE MOU(UKAITUU CEPBHI.
Haxoxnenue cepbl 1 €€ COeTMHEHUH B
npupoae. XUMHUYECKUECBONCTBACEPHI

https://m.edsoo0.ru/P8X9L2R2Y

24

CepoBonopo, cTpoeHue, pu3ndeckue u
XUMHUYECKUE CBOMCTBA

https://m.edsoo.ru/D1K1F5U6P

25

Oxcuppl cepbl. CepHast KMCIIOTA,
¢buznyeckue 1 XuMHUYeCKHe CBONCTBA,
pUMEHEHHE

https://m.edsoo0.ru/K2C0D1Y5W

26

XUMUYECKHE peaKlnu, JIekKaIIHe B
OCHOBE IIPOMBIIIJIEHHOTO criocoba
MOJIy4YEHUSI CEPHOMN KUCIIOTHI.
XUMHUYECKOE3arps3HEHUEOKPYKAIOIIIEC
PEeAbICOCTUHEHUSIMUCEPDI

https://m.edsoo.ru/V6V8J252H

27

Brrunciaenune maccoBoit JOJIN BBIXOJa
MMpOAYKTaA pCaKIuu

https://m.edsoo.ru/T5SH5M5C6Q

28

OO6mras XxapakTepucTuka 3j1eMeHToB VA-
rpynnsl. A30T, paclipOCTpaHEHUE B
npupoie, GU3NIECKUe U XUMHICCKUE
CBOIiCTBa

https://m.edsoo.ru/J9X6K5E5P

29

AMMI/IaK, €ro (bH3I/I‘{eCKI/Ie U XUMHWYCCKHC
CBOI’ICTB&, MOJIYYCHUC U IIPUMCHCHUC

https://m.edsoo.ru/A2J3E515U

30

ITpaktnyeckas padora Ne 3 o Teme

https://m.edsoo.ru/H8A8A5G8V



https://m.edsoo.ru/R8R0J1L5A
https://m.edsoo.ru/U5K5E8D0V
https://m.edsoo.ru/P8X9L2R2Y
https://m.edsoo.ru/D1K1F5U6P
https://m.edsoo.ru/K2C0D1Y5W
https://m.edsoo.ru/V6V8J2S2H
https://m.edsoo.ru/T5H5M5C6Q
https://m.edsoo.ru/J9X6K5E5P
https://m.edsoo.ru/A2J3E5I5U
https://m.edsoo.ru/H8A8A5G8V

«ITonyyenne amMmmuaKa, U3y4yeHue ero
CBOWCTB»

31

A3oTHas KucioTa, e€ pusnueckue u
XMMHUYECKUE CBOWCTBA

https://m.edsoo.ru/A4S5F4U0OM

32

Vcnonp30BaHnEe HUTPATOB U COJIEH
AMMOHMS B KAYCCTBC MUHCPAJIbHBIX
yA0OpeHMUil.
XUMHIUECKOe3arpsi3HEHNEOKPYKAroIIEiC
PEABICOCINHCHUAMMUA30Ta

https://m.edso00.ru/G7Y4Q1J6P

33

®docdop. Oxcua pocdopa (V) u
dbocdhopHas kucnoTa, GU3NIECKUE U
XUMHUYECKUE CBOMCTBA, MOTyYCHUE

https://m.edso0.ru/Q5B0G1N3R

34

Wcnonb3oBanue pocdaTtoB B KauecTBe
MHHEPAJIbHBIX YI00pECHHI.
3arps3HeHuenpupoHoiicpensidhochaTam
"

https://m.edsoo.ru/M4G5H1P30

35

VYraepon, pacipocTpaHeHHE B TPUPO/IE,
¢du3nvecKkrue 1 XUMHUYECKIE CBOCTBA

https://m.edsoo.ru/A9C8F1A4I1

36

Oxkcunpl yriepojaa, ux Gusndeckue u
XUMHYECKHE CBOMCTBA. DKOJIOTHUECKHE
poOJIeMBI, CBSI3aHHBIC C OKCHUIOM
yriepoaa (1V)

https://m.edsoo.ru/P6U7TM4K9T

37

YroJpHas KUCIIOTa U €€ COJIN

https://m.edsoo0.ru/T501S0F1T

38

[IpakTuueckas padora Ne 4 o Teme
"[lony4eHne yriekucioro rasa.
KavecTBeHHast peakuus Ha KapOOHaT-

HOH

https://m.edsoo.ru/P6WIW6A4C

39

HepBOHa‘-IaJ'IBHHe MOHATHS 00

https://m.edso0.ru/G506H6X1E



https://m.edsoo.ru/A4S5F4U0M
https://m.edsoo.ru/G7Y4Q1J6P
https://m.edsoo.ru/Q5B0G1N3R
https://m.edsoo.ru/M4G5H1P3O
https://m.edsoo.ru/A9C8F1A4I
https://m.edsoo.ru/P6U7M4K9T
https://m.edsoo.ru/T5O1S0F1T
https://m.edsoo.ru/P6W9W6A4C
https://m.edsoo.ru/G5O6H6X1E

OpraHn4eCKuX BCHICCTBAX KaK O
COCAMHCHUAX YIrijiepoaa

40

Kpemuuii u erocoennHeHus

https://m.edso00.ru/S2F3Z4G3N

41

[Ipaktuyeckas padora Ne 5. Pemenue
AKCIIEPUMEHTAJIbHBIX 337124 110 TEME
«BaxkHennne HeMeTalIbl ¥ UX
COEIMHCHUS

https://m.edsoo.ru/YS8BSR2E1J

42

KonTponsnas padora Ne3 no teme
«Baxueime HeMeTaJUIbI U UX
COEIMHEHUS

https://m.edsoo.ru/K1E4W5F5D

43

OO6mast XxapakTepUCTHKAa XUMUYECKUX
AJIEMEHTOB — METaJIOB.
Mertammueckasi CBs3b U METaJUTMUECKast
KpPUCTAIUINYECKAs PEIIETKA.
PuU3MYECKUECBONCTBAMETAIIIIOB

https://m.edso0.ru/Q5M8X3Z6L

44

XUMHUYECKUE CBOMCTBA METAJLIIOB.
DJIEKTPOXUMUYECKHUI P HATPSKECHUI
METaJJIOB

https://m.edsoo.ru/M7GOF6W6K

45

OO6mre crnocoObI MOTYYCHHS METAJIOB.
CmutaBel. BeruncneHnus o ypaBHEHUAM
XUMHUYECKUX PEaKIUi, €CITM OJIUH U3
pEareHTOB COJICPKUT MPUMECH

https://m.edsoo.ru/F9S7U4G5C

46

ITonsarue o KOPPO3MHUMETAIIIOB

https://m.edsoo.ru/U4T6B8L6C

47

Il{emounbIEMETAIIIBI

https://m.edsoo.ru/ESNOF6H7A

48

OKCI/I,[[LI U TUAPOKCUJBI HATPUA U KaJIUA

https://m.edsoo.ru/Q5F4A8Z0U

49

I[lemoyHO3EMEIBHBIE METAIIBI —
KaJbIUNA U MarHui

https://m.edsoo.ru/R9G4H2L5S

50

Baxueiiunecoe IMHEHUSAKAIbIINS

https://m.edsoo.ru/B5B6SO0F6R



https://m.edsoo.ru/S2F3Z4G3N
https://m.edsoo.ru/Y8B8R2E1J
https://m.edsoo.ru/K1E4W5F5D
https://m.edsoo.ru/Q5M8X3Z6L
https://m.edsoo.ru/M7G0F6W6K
https://m.edsoo.ru/F9S7U4G5C
https://m.edsoo.ru/U4T6B8L6C
https://m.edsoo.ru/E5N0F6H7A
https://m.edsoo.ru/Q5F4A8Z0U
https://m.edsoo.ru/R9G4H2L5S
https://m.edsoo.ru/B5B6S0F6R

51 | OO0oO6uIeHNE ¥ CHCTeMaTH3alUI3HAHUI https://m.edsoo.ru/Z8S2E1Y6W

52 HKECTXOCTS BOMBI 1 CTIOCOOHL €2 https://m.edsoo.ru/U4F1V1P9K
yCTpaHCHHUS
[Ipaktudeckas padora Ne 6 mo Teme

53 "YK&cTKOoCTh BOJBI M METOJIEI €€ https://m.edsoo.ru/T6E9U2I3W
ycTpaHeHHs"

54 | AmroMuHHA https://m.eds00.ru/0O2U1T4S00

55 AMOTEpHEIE CBOHCTBA OKCIAA I https://m.edso0.ru/T7Z619U3S
THJIPOKCH/IA

56 | XKemeso https://m.edsoo.ru/I2ROK4COE

57 Oxenoi, rupokcntet 1 com xenesa (11) https://m.edsoo.ru/U2B913V0Q
u xenesa (1)

58 O06001IeHne U cucTeMaTU3 a3 HaHUI https://m.edso0.ru/\W6NOHS8L7X
[Tpaktuueckast padota Ne 7. Permenue

59 31<cnepmvweHTaanmx AT O TEME https://m.eds00.ru/JIM4T7L4X
«BakHe#mme MeTalIbl U UX
COCTUHCHUSDY
Brruucienus mo ypaBHEHUSIM
XUMHUYECKUX PEaKIUi, €CITM OJIUH U3

60 PCarcHTOB a B H3OBITKE HIIH COACPKHT https://m.edso0.ru/F2G001Y0K
MIPUMECH.
BrruncieHnssMaccoBOH 10JIMBBIX01AITPO T
yKTapeakIuu

61 O000111eHNE U CUCTEMATH3AUI3HAHU I https://m.edsoo.ru/W9FSEI9L5N
KonTtponpHas padota Ne4 o teme

62 «BaxxHeie MeTalIbl 1 UX https://m.edso0o.ru/F1IEOK9H7N
COCTMHCHUS

63 BemecTsa 1 maTepuasl B IOBCEAHEBHOU https://m.edsoo.ru/T4P9U7D4B



https://m.edsoo.ru/Z8S2E1Y6W
https://m.edsoo.ru/U4F1V1P9K
https://m.edsoo.ru/T6E9U2I3W
https://m.edsoo.ru/O2U1T4S0O
https://m.edsoo.ru/T7Z6I9U3S
https://m.edsoo.ru/I2R0K4C0E
https://m.edsoo.ru/U2B9I3V0Q
https://m.edsoo.ru/W6N0H8L7X
https://m.edsoo.ru/J1M4T7L4X
https://m.edsoo.ru/F2G0O1Y0K
https://m.edsoo.ru/W9F8E9L5N
https://m.edsoo.ru/F1E0K9H7N
https://m.edsoo.ru/T4P9U7D4B

KHM3HH 4YCJIOBCKaA

XUMHUYECKOE3arpsA3HEHUEOKPYKAtOILIEHC

64 1 https://m.edso00.ru/COU700M3X
pebl
P

65 | - b XHMUH B POLICHII SKOIOTHACCIIX 1y https://m.eds00.ru/KOXIABTOM
poOiem
P i . 0606

66 C3CPBHBIH YPOK. L0 EII crme 1 https://m.edso0.ru/T5K5V6J3C
cucreMaTtni3anda 3HaHNU
P i . 0606

67 CCPBHBIN YPOK © iII cHue H 1 https://m.edsoo.ru/Y2B8C4H2E
cucreMaTtni3anda 3HaHNU
P 7 . 06006

68 CCPBHBIN YPOK © iu cHue H 1 https://m.edsoo.ru/B3P1R2T3V
cucreMaTtni3anda 3HaHNU

OBIIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME



https://m.edsoo.ru/C0U7O0M3X
https://m.edsoo.ru/K9X9A8T0M
https://m.edsoo.ru/T5K5V6J3C
https://m.edsoo.ru/Y2B8C4H2E
https://m.edsoo.ru/B3P1R2T3V




INPOBEPAEMBIE TPEBOBAHUSA K PE3YJIBTATAM OCBOEHMUS

OCHOBHOM

OBPA3OBATEJILHOW MTPOT'PAMMBI

8 KUIIACC

KO}IHPOBepﬂeMOF0p63yJ1bTaTa

IIpoBepsiemble MpeAMeTHbIE Pe3yJIbTATHI
OCBOEHHSI OCHOBHOI 00pa30BaTeIbHON MPOrpaMMbl
OCHOBHOT'0 00111er0 00pa3oBaHus

IIo Teme: «HepBOHaLIaJ'IBHI)IC XUMHNUYCCKHUE ITIOHATUS)

1.1

PACKpBIBATH CMBICI OCHOBHBIX XUMHWYCCKHUX HOHATHIH:
aToOM, MOJICKyJa, XHMHYECKHU 3JIEMEHT, TPOCTOe
BEIIECTBO, CII0)KHOE BENIECTBO, CMECh (OHOPOTHAS H
HEOJIHOPOJIHAS),  BAJIEHTHOCTh,  OTHOCHTEIIbHAS
aTOMHasi M MOJICKYJIsIpHas Macca, KOJHUYECTBO
BEIIECTBA, MOJIb, MOJISIpHAs Macca, MaccoBas HOJIs
XHUMHYECKOTO JJIEMEHTa B COCIMHEHUH, MOJISIPHBIN
00bEM, XUMHUYECKas peakmus, KiacCupUKaIUs
PEaKIHii: peaknuu COCIMHEHMS, peaxkuuu
pa3JIoKEHUs], Peaklliu 3aMEIICHHUsI, PEaKIIui OOMEeHa,
9K30- H DOHAOTCPMHYCCKHE PEAKIMH, TEIJIOBOM
3 eKT peakiuu, pacTBOp, MaccoBast J0JIsI BEIIECTBA

(polieHTHAs KOHIEHTPALUs) B pacTBOpPE

1.2

HILUIIOCTPpUPOBATDH B3aUMOCBA3b OCHOBHBIX
XUMHUYECKUX TTOHITHH U IIPUMCHATH 3TU IIOHATHA IIPU

OIIMCaHMUM BCIICCTB U UX HpCBpaIHCHI/Iﬁ

1.3

HUCIIOJIB30BAaThb XUMHUYICCKYIO CHUMBOJIUKY JIIA
COCTaBJICHUA (I)OpMy.]'I BCIICCTB U ypaBHeHI/Iﬁ

XUMHUYCCKUX peaKLII/Iﬁ

1.4

PacKpbIBaTb CMBICII 3daKOHOB COXpAHCHUA MAaCChI
BCIICCTB, MNOCTOAHCTBA CoCTaBa, ATOMHO-

MOJICKYJIIPHOT'O YYCHUS, 3aKOHA ABOFaIIpo

1.5

OonpcCACiiiTb BaJICHTHOCTL ATOMOB 3JICMCHTOB B




6I/IHapHLIX COCIUHCHUAX

1.6

KJIACCH(PHUIIMPOBATH XUMUYECKUE peakiuu (10 YUCIy
U COCTaBY YYacCTBYIOUIMX B PEAKIMU BEILIECTB, IO

TETIOBOMY AP PEKTY)

1.7

BBIUUCIIATh  OTHOCHUTENIBHYK)  MOJIEKYJSIDHYIO U

MOJISIPHYIO MacChl BEILIECTB

1.8

BBIYUCIIATHE MACCOBYIO JOJIIO XUMHUUYCCKOTO 3JICMCHTA

1o ¢popMylie CoeTMHEHUS,

1.9

BBIYUCIIATH MAaCCOBYIO JJOJIIO BEIIECTBA B PACTBOPE

1.10

MPUMEHATh €CTECTBEHHOHAYYHBIE METOJIbI TTO3HAHUS
—  HaOmrofieHWe, UW3MEpPeHHe, MOJCIMPOBAHUE,

JKCIIEPUMEHT (peasbHbIM U MBICICHHBIN)

ITo TEeMe: «Baxnenmmue MIPEACTABUTENIN

HEOPraHNYCCKUX BEIICCTB»

2.1

PACKpPBIBATH CMBICI OCHOBHBIX XUMHWYCCKHUX MMOHSITHH:

OKCH/]I, KHCIIOTa, OCHOBaHHE, COJIb

2.2

OIIpCACIIATh IPHUHATJICKHOCTD BCIIICCTB K

ompenenéHHOMY Kiaccy COeIUHEHHH o dpopmyaam

2.3

KJIaCCU(PUIIMPOBATbHEOPraHMYECKUEBELIECTBA

2.4

XapaKTepU30BaTh (OMHUCHIBATh) OOIIME XUMHYECKHE
CBO¥CTBa BEIIIECTB pa3IMYHbIX KJIaCCOB,
MOJITBEPK/Iasi ONMMCAHUE MPUMEPAMU MOJICKYJISPHBIX

YpaBHEHUN COOTBETCTBYIOIIUX XUMHUYECKUX PEAKIIHIA

2.5

IMPOIrHO3UPOBATH CBOIiCTBa BCIIECTB B 3aBUCHMOCTH
OT HX Ka4C€CTBCHHOIO COCTaBd, BO3MOXHOCTHU
IMPOTCKAaHUA XUMHNYCCKHX npeBpameHI/Iﬁ B

Pa3JINYHbIX YCIIOBUAX

2.6

CleoBaTh MpaBWJIaM TIOJb30BAHUS XUMHYECKOU
MOCY/I0N M abopaTOpHBIM 000pPYIOBAaHUEM, & TAKKE
mpaBUJIaM 00pallleHus ¢ BEIIECTBAMH B COOTBETCTBUU
C HUHCTPYKIHUSMHU IO BBINOJHEHHIO JabOpaTOPHBIX
XUMHYECKUX OMBITOB MO TOTYYEHHIO U COOMPAHUIO
ra3000pa3HBIX BEIIECTB (BOJOpPOAAa M KHUCIOPOAA),

IIPUTOTOBJICHUIO  PAacTBOPOB  C  OINPEACIEHHOU




MAacCOBOM  JIOJIEd  PAacTBOPEHHOIO  BEILECTBA,
IJIaHUPOBATh )41 IMpOBOANUTH XUMHUYECCKUC
HKCIIEPUMEHTHI [0  PAcHO3HABAHUIO  PACTBOPOB
mieJioued M KUCIOT C TIOMOIIBI0 HWHIMKATOPOB

(makmyc, GeHondTaNenH, METHIIOPAHXK U APYTHUE)

2.7

MPOBOJUTH PACYETHl IO YPABHEHUIO XUMHYECKOU

peaknuu

ITo Teme: «Ilepnognueckuit 3akoH u Ilepuoanyeckas
cucteMa xumudeckux sneMeHToB J[. . Menpeneena.
CtpoeHneaTomoB. XUMHUYECKASICBA3b.

OKI/ICJ'II/ITGJ'II)HO-BOCCTaHOBI/ITGJ'II)HI)IepeaKHI/II/I»

3.1

pacKpbIBaTh CMBICT OCHOBHBIX XUMUYECKUX TTOHITHIA:
AIpO aTroMma, JJIEKTPOHHBIM CJOW aroma, aTOMHas
opOuTanp, paauyc aToma, XHMHUYECKas CBS3b,
noJiApHasi M  HEMOJIApHas. KOBAJIEHTHas  CBS3b,
3JEKTPOOTPUIIATENILHOCTh, HMOHHAs  CBf3b, HOH,

KaTuOH, aHHUOH, CTCIICHb OKHUCJICHHUA

3.2

KJ'IaCCI/I(1)I/IHI/IpOBaTBXI/IMI/I‘IeCKI/IGBHGMeHTbI

3.3

OTMCBHIBATh U XapaKTEPH30BaTh TaOIUUYHYIO GOpMY
[lepnoanueckoil CUCTEMBI XMMHYECKUX SJIEMEHTOB:
pas3ianyath HOHSTUS «TJ1aBHas MoArpymmna
(Arpynma)» u «mobounas moarpymnmna (brpymma)y,

«MaJiple» U «OO0JIbIIHEY IICPHUOAbI

3.4

packpbiBaTh cmbici [lepuoanueckoro 3akona [[.U.
Menpeneesa: JEMOHCTPUPOBATh MMOHUMaHUE
NEPUOINYECKON 3aBUCUMOCTU CBOMCTB XMMHYECKHX
9JIEMEHTOB OT uX mosoxeHus B Ilepuomumueckoit

CHUCTCMC

3.5

COOTHOCHUTh 0003HAYCHHUS, KOTOPHIE HMECIOTCS B
tabnmune «llepuoanueckas cucreMa XUMHYECKHX
snemenToB .M. MeHaeneeBa» ¢  YHCIOBBIMH
XapaKTEepUCTUKAMU CTPOCHUS aTOMOB XHMHYECKHUX
JJIEeMEHTOB (COCTaB W 3apsja sapa, oOllee Yucio
JJIEKTPOHOB U PACHpPEACICHUE MX IO AJIEKTPOHHBIM

CJI0SIM)




3.6

OonpCAC/IATb  CTCIICHb  OKHUCJIICHUA  JJICMCHTOB B

6I/IHapHLIX COCIUHCHUAX

3.7

ONPeNENsATh BUJ XUMHYECKON CBSA3M (KOBaJEHTHAsI U

I/IOHHaSI) B HCOPraHMYCCKUX COCANHCHUAX

9 KJIACC

KO}IHPOBepﬂ6MOF0pe3yJ1bTaTa

IIpoBepsiemble MpeAMeTHbIE Pe3yJIbTATHI
OCBOEHHSI OCHOBHOI 00pa30BaTeIbHON MPOrpaMMbl
OCHOBHOT'0 00111€er0 00pa3oBaHus

ITo Teme: «BemiecTBO U XUMUYECKasT PEAKIIUS»

1.1

PacKpbIBaTh CMBICII OCHOBHBIX XUMHUYECKUX MOHATU:
pacTBop, JIEKTPOJIUTHI, HERJIEKTPOJIUTHI,
ANEKTPOJUTUYECKAS TUCCOLMALINS, PEAKIIMU HOHHOTO
oOMeHa, KaTaJu3aTop, XHMHUYECKOE paBHOBECHE,
obpaTtumble u HeoOpaTuMble peakuuy,
OKHUCIIUTEIbHOBOCCTAHOBUTEIIbHBIE peaKuuu,
OKHCIIUTENb,  BOCCTAHOBUTENIb,  OKHUCIEHHE U
BOCCTAHOBJICHME,  aJUIOTPONUs,  aM(OTEpHOCTH,
XUMHYecKas  CBA3b  (KOBaJEHTHAas,  HOHHAf,
MeTajuIn4ecKas), KpHUCTalIn4yecKas peérka,

CIlJIaBbl, CKOPOCTb XUMHYECKOH pC€aKnuu

1.2

HIUIFOCTPpUPOBATDH B3aUMOCBA3b OCHOBHBIX
XHUMHUYECKUX IOHSITHI B IIPUMCHSATE 3TU IOHATHA ITPU

OIIMCaHHUHM BCIICCTB U UX HpCBpaIHCHI/Iﬁ

1.3

COCTaBIIATh ypaBHEHUS ANEKTPOJUTUYECKON
JUACCOLMAIIMY KUCJIOT, IeJ0Yeld U COJIEeH, MOJHbBIE U

COKpaH_[éHHBIe YPpaBHCHUA peaKI_II/Iﬁ HOHHOTO 0OMeHa

1.4

PacCKphLIBATh CYIIHOCTDb OKHCIIMTCIBbHO-
BOCCTAHOBHTCIIbHBIX peaKHI/Iﬁ MoCpeaAcCTBOM

COCTAaBJICHUA 3JICKTPOHHOTO OaraHca 3TUX peaKHI/Iﬁ

1.5

MMPOBOIUTH paC‘IéTLI 0 YpaBHCHHIO XHMHUYECKOM

peaxiuu

IIo Temam: «Hemeramibsl W HMX COCOUHEHHUS» U

«MeTallibl U UX COSIMHEHU




2.1

XapaKkTepHu30BaTh (omuchIBaTH) obmne u
CHeU(PUIECKHe XUMHUYECKHE CBOWCTBA TPOCTHIX H
CIOXKHBIX  BEIECTB, TMOJATBEPXKJasi  OIMKCAHHE
npUMepaMu MOJICKYJISIPHBIX M HOHHBIX ypaBHEHUM

COOTBCTCTBYIOIINX XUMHWYCCKUX peaKuHﬁ

2.2

COCTaBJIATh YpaBHCHUA peaKuHﬁ, MOATBCPKAAOIITUX
CyIICCTBOBAHHEC TCHETHYCCKOM CBA3U MCKIY

BCIICCTBAMU PA3JIMYHBIX KJIACCOB

2.3

IMPOrHO3UPOBATH CBOIiCTBa BC€IICCTB B 3aBUCHUMOCTH
oT ux CTPOCHHA, BO3MOXHOCTH MMPOTCKAaHUA

XUMHUYECKNX IIPEBPALLECHHUM B PAa3JINYHBIX YCIOBHSX

24

CIeIOBaTh TPaBWJIAM TIOJb30BAHUS XUMHYECKOU
MOCYZI0N M JIaGOpaTOPHBIM OOOPYIOBAHHMEM, a TAKKE
MIpaBHJIaM OOpAIICHUS C BEIIECTBAMH B COOTBETCTBUN
C HUHCTPYKIHUAMHU 110 BBIIIOJJHCHHIO J'Ia60paT0pHI)IX
XUMHUYECKHUX OIIBITOB II0 IMOJYUYCHUIO U CO6I/IpaHI/IIO
razoo0pa3HbIX BEMIECTB (aMMHaKa W YTJIEKHCIIOTO

rasa)

2.5

IPOBOTUTH peaxiuy, MO ITBEPIK IAIOIIIHE
Ka4eCTBEHHBIH  COCTaB  pPa3lIMYHBIX  BEIIECTB:
pacrio3HaBaTh OIBITHBIM ITyTEM XJIOPHI-, OpPOMHI,
woaua, kapOoHar, docdar, cuiaukar, cyiabdar,
THIPOKCUIMOHBI,  KaTHOHBl ~ aMMOHHS,  HOHBI
U3YyYCHHBIX METAJJIOB, NMPHUCYTCTBYIOIIUE B BOJHBIX

pacTBOpaxX HCOPraHM4YECCKMUX BCIUICCTB

ITo Teme: «Xumus u OKpYyKaromas cpeaa»

3.1

paCcKpbIBaTb CMbICJI OCHOBHBLIX XUMHUYCCKHUX MMOHSATHH:

ITJIK BemiecTBa; KOPpO3us METAIIOB

3.2

IPUMEHSATh OCHOBHBIC OIEPAllid  MBICIUTEIBHOMN
NESITEeIPHOCTH — aHalu3 W CHHTE3, CpaBHCHHE,
000011IeHHE, CHCTEMATHU3AIIHIO, BBISIBJIEHHE
NPUYHHHO-CJICICTBCHHBIX CBSI3eH — IS W3Y4YCHHSI
CBOWCTB  BEIIECTB W  XUMHYECKUX  PCAKIIHIA;
€CTeCTBEHHOHAYYHBIC METOIbI [O3HAHUA  —

Ha6.IIIOILCHI/IC, HU3MEPCHUC, MOJCIIMPOBAHUC,




AKCIEPUMEHT (peabHbIil U MBICIICHHBIN)




HPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

8 KUIIACC

Kox

Hp0BepﬂeMblﬁaﬂeMeHTconepmaHnﬂ

1

HepBOHa‘-IaJII)HI)IGXI/IMI/I‘-IGCKI/ICHOHﬂTI/ISI

1.1

[Ipenmer xumun. Ponp XMMUU B JKM3HHM YEJNOBEKAa. XHUMHUS B CHCTEME Hayk.
Tena Hu BEIIECTBA. Ddu3nyecknecBOUCTBAaBEIIECTB.

Ar PEraTHOCCOCTOSTHNCBCILICCTB

1.2

Ilonsatue o METOJaX IMO3HaHHUA B XUMHHU. Ywucteie BCIICCTBA U CMCCH. CriocoOrbl

pa3aeieHust cMecen

1.3

ATOMBI H© MOJICKYJIBI. XnuMmudeckne dneMeHTBl. CHMBOJIBI  XUMHYECKHX

a51eMeHTOB. [IpocTeie U c10XkHbIE BellecTBa. ATOMHO-MOJIEKYJIIPHOEYUCHHE

1.4

Xumunyeckass Gopmysna. BaneHTHOCTh aTOMOB XMMUYECKUX 3JIEMEHTOB. 3aKOH
MIOCTOAHCTBA  cocTraBa  BemecTB.  OTHOcUTenbHass  aroMHas  Macca.
OTtHocuTenbHAsIMONEKYIIpHAaAMacca. MaccoBasgOIIXUMUYECKOTOYIEMEHTa B

COEIUHEHUN

1.5

KonnuectBo BemectBa. Mosb. MonsipHas macca. B3auMocCBsI3b KOJIMYECTBA,
Macchl u qucna CTPYKTYPHBIX €IMHHUIL BEIIECTBA.

PacuérbinodopmynaMXuMU4ecKUXCOEAMHEHNUN

1.6

duznyeckue U XMMUUYECKHE SABJICHUS. XHUMHUUYECKas peakuusa u eé IIPpU3HAKHU.
3aKoH COXpaHC€HHA MaCChl BEHICCTB. Xumudeckue YpaBHCHUA. KJ'IaCCI/I(bI/IKaI_[I/IH

XUMHUYECKUX peakluil (COeTuHEHMs, pa3IoKeHus, 3aMellleHus, OOMeHa)

1.7

XUMUYECKUH IKCTIEPUMEHT: 3HAKOMCTBO C XUMUYECKOH TOCYI0H, C IPaBUIaAMHU
paboTel B J1aboparopud H TNpuéMaMu oOpamieHuss C  JIabopaTOPHBIM
00OpyJIOBaHUEM, H3YyYE€HHE M ONHCAHUE (HU3MUYECKHX CBOWCTB 0O0Opa3IoB
HEOPraHMYECKUX BEUIECTB, HAOIOJeHUE (U3NYECKUX (IJIaBJICHUE BOCKA,
TasHUE JIbJIa, PACTHUPAHHUE caxapa B CTYIKE, KAIICHUE W KOHJICHCAIIHMs BOJbI) U
XUMHYECKUX  (TOpeHHe  CBeYH, TNpOKaJMBaHHE MEIHOW  MPOBOJIOKH,
B3aMMOJICIICTBIE MeNa C KHUCIOTOM) sBIEHUI, HaOMIOJeHHEe U OIHUCaHHe
NPU3HAKOB TMPOTEKAHUS XUMHUUYECKUX peakmuil  (pa3iokeHwe caxapa,
B3aMMO/ICHCTBUE CEPHON KUCIIOTHI C XJIOPUJIOM Oapus, pa3iokKeHHe THAPOKCHIA
Menu(ll) mpu HarpeBaHWM, B3aMMOJICHCTBUE >Kele3a C PacCTBOPOM COJH

meu(ll), mydenune cmocoOoB pazneneHuss cMecedl (C TMOMOIIBIO MarHuTa,




(¢bunbTpOBaHUE, BBIIAPUBAHKE, AUCTUJUIAIMS, XpomaTorpadus), MpOBEACHUE
OYMCTKH MTOBAPEHHOM COJIM, HAOJIIOICHUE U ONHCAHKUE PE3YyIbTAaTOB MPOBEACHUS
OIIBITA, WLIIOCTPUPYIOLIEIO0 3aKOH COXPAaHEHUs MacChl, CO3JaHHE MOJeNeH

MOJIEKYII (I1apOCTEPIKHEBBIX)

BaxuelmmenpeacTaBUTEIIMHEOPraHUYECKUXBEILIECTB

2.1

Bo3ayx — cmech rasos. CoctaB Bo3myxa. Kuciaopox — amemeHT m mpocrtoe
BemecTBo. HaxoxaeHue Kuciopoaa B MpUpOZe, (U3UUECKUE W XUMHUYECKHE
cBoiictBa (peakuuu ropenus). Oxcunpl. [Ipumenenune kucnopona. CriocoOsl
MONydeHWs  Kuciopoga B JabopaTopu ¥ IPOMBIIUIEHHOCTH.
KpyrosopoTkucioposa B HpUPOJIE. O30H -

AIJIOTPOTHASIMO JU(PUKALUSKUCIOPO/Ia

2.2

TemnoBoil A3ppeKT XUMUUECKONH peaKIMi, TEPMOXUMUYECKHE YPAaBHEHUS, IK30-
1 3HJIOTEPMHUYECKUE peakuyu. TOIIMBO: yrojb U METaH. 3arps3HEHUE BO3/1yXa,

yCcUJIEeHUE MTApHUKOBOTO 3P deKTa, pa3pylieHre 030HOBOTO CII0s

2.3

Bonopon — anemeHT u mpocroe BemectBo. HaxokneHne Bogopoaa B HPUPOJE,
¢u3nueckre W XUMHUYECKHE CBOMCTBA, NPHUMEHEHHE, CIOCOObI TOIydYEeHHSI.

Kuciote! u conu

2.4

Monspabiii 00b€M ra3oB. Pacu€Tel Mo XUMHUYECKUM yPaBHEHHSIM

2.5

®duznyeckue CcBoWicTBa Boabl. Boma kak  pactBopuTenb.  PacTBOpBHI.
HacplinienHple M1 HEHAChIILIEHHBIE PAcTBOPHI. PacTBOPUMOCTH BEIIECTB B BOJIE.
MaccoBast g0ns BemiectBa B pacTBOpe. XHMHYECKHE CBONCTBA BOJBI.
OcHoBanus. Ponb pacTBOpoB B mpupojie U B XKU3HM ueioBeka. Kpyrosopor
BOJIbI B IpHUpOJIE. 3arps3HeHUEPUPOTHBIXBO/I. Oxpana u

OYHCTKAIIPUPOAHBIXBO

2.6

Knaccudukanus nHeopranmyeckux coeaumHeHuit. Oxcunbl. Knaccudukarus
OKCHJOB: colieoOpasywomue (OCHOBHBIC, KHUCIOTHbIe, amQOTepHbIE) U
Hecolieo0pa3yrolue. Howmenxkmnarypa OKCH/IOB. duznueckue u

XUMHUYECKHECBONCTBAOKCHU/IOB. HOJ'Iy‘IeHI/IeOKCI/I,I[OB

2.7

OcnoBanus. Knaccudukanus ocHOBaHMI: IIENOYM U HEPACTBOPUMBIE
OCHOBAHUS. HomenknarypaocHOBaHHUH. dusnueckue "

XUMHUUYECKMECBONCTBAOCHOBAaHUM. [losryueHneocHoBaHu

2.8

Kucnotel. Knaccudukanus kucinor. Homenknarypa kucior. dusnueckue u
XUMHYECKHE cBoMcTBa KHCIOT. PsamakrtmBHoctuMeTauioB H.H. bekxetosa.

HOJ'Iy‘-IeHI/IeKI/ICJ'IOT

2.9

Comu. Homenknatypa coneil. dusnueckue M XMMUYECKHE CBOMCTBa COJEH.




ITonyyenuecoien

2.10

I'enernueckas CBSI3b MCKAY KJIaCCaMH HCOPraHUYCCKUX COCIII/IHGHI/If/'I
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XUMUYECKUN  AKCHEPUMEHT: KAueCTBEHHOE  OIPEICIIEHHE  COJEP)KAHUS
KHCJIOpOJia B BO3JyXe, MOJY4YeHHE, COOMpaHHE, PAacllO3HABAHME U H3y4EHUE
CBOMCTB KHCIIOpOJia, HAaOJIIOJIEHUE B3aUMOJICHCTBUS BELIECTB C KUCIOPOJOM U
yCIIOBUSI BOZHUKHOBEHUS U IPEKpalleHUs] ropeHus (Ioxapa), 0O3HAKOMJIIEHHUE C
oOpa3uaMu OKCHUIOB M OIMCAHUE HUX CBOMCTB, IOJIyu€HUE, coOUpaHHe,
pacrno3HaBaHUe M HM3y4eHHE CBOICTB BOJOpoAa (FOpEeHHE), B3aMMOJEHCTBHE
Bojiopona ¢ okcuaoM Menu(ll) (Bo3aMOKHO HCTIONB30BaHUE BUIACOMATEPUATIOB),
HaOmoJieHue 00pa3lloB BEIIECTB KOJWYECTBOM | MOJb, HCCIIETOBaHUE
OCOOEHHOCTENl PAcTBOPEHMsI BEIIECTB C Pa3JIU4YHOM  PacTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPEICIEHHOW MACCOBOW JOJIEH PACTBOPEHHOTO
BEILIECTBA, B3aUMOJICHCTBHE BOJbl C MeTa/llaMd (HaTpUEM U KaJlbLUeM)
(BO3MOXKHO HCIIOJIb30BAHHWE BHUAECOMATEpUaOB), OIpEAEIeHHEe pPacTBOPOB
KHCIIOT M IIeJoYed ¢ TOMOIIbI0 HHAWKATOPOB, HCCIEN0oBaHHE OOpa3loB
HEOPraHMYECKUX BEUIECTB pPAa3IMYHBIX KJIACCOB, HAONIOJIEHWE W3MEHEHHS
OKpack MHIMKATOpPOB B pacTBOpax KUCJIOT U IIejouyell, Hu3ydyeHue
B3aumoeiictBus okcuna meau(ll) ¢ pacTBopomM CepHON KHCIOTBI, KHCIOT C
METaJlIaMH, PEaKIUid HEUTpaIu3aluu, NoJy4eHue HEPACTBOPUMBIX OCHOBaHUM,
BBITECHEHHE OJIHOTO MeTajyla JpyruM M3 pacTBopa COJIM, PpELICHHE
JKCIIEPUMEHTAJIbHBIX 33/1a4 Mo TeMe «BaxHeiimme kiacchl HEOPraHUYECKUX

COEIUHEHUI

[Tepuonuueckuii 3akon u [leproauueckas cucteMa XUMHUYECKUX 3JIEMEHTOB
H.N. MenaeneeBa. CTpoeHuEaTOMOB. XUMUYECKasCBA3b. OKUCIUTEIBHO-

BOCCTAaHOBUTCIIbHBICPCAKIINH

3.1

HepBLIe IIOIIBITKH KJ'IaCCI/I(bI/IKaI_[I/II/I XUMHMYECKHUX »dJIeMeHTOB. llonsaTtue o
Ipyinmnax CXOAHBIX 3JIEMCHTOB (H_[eJ'IO‘IHLIe 1 IMCJIOYHO3CMCIIbHBIC MCTAJlIBI,
T'aJIOI'CHBI, HHCPTHLIC ra31>1). BJICMCHTH,

KOTOpLIeO6p213y}0TaM(1)OTeprIeOKCI/II[bI U TUAPOKCUbI

3.2

[Tepuonnueckuii 3axoH. [lepuoanueckas cucteMa XuMHIECKUX d1eMeHTOB J[. 1.
Menneneena. KopoTkonepuonas u JUIMHHOIIEpUOIHAs (hopMbI
[lepuonnueckort cucremsl xumuueckux anemeHtoB J[.M. Menneneesa.
[lepronsl u rpynmel. PU3HMYECKUM CMBICT MOPSAKOBOIO HOMEpPA, HOMEPOB

nepuoJa v rpyuIibl 3JICMCHTA

3.3

CTpOGHI/Ie atromoB. CocTaB aTOMHEIX Aaep. H3oTonsl. 3J’IeKTpOHLI. CTpOCHI/IC




AJIEKTPOHHBIX 00OJIOYEK aTOMOB TepBbIX 20 XHUMHYECKHX JJIEMEHTOB
[Iepuoguueckoit cucremsl [I.JM1. MenneneeBa. XapakTepuCTUKa XMUMHUYECKOTO

3JIEMEHTA 10 €ro nojoxeHuro B [lepuonnueckoii cucreme [I.11. MenneneeBa

3.4

3aKOHOMEPHOCTH HW3MEHEHHUs paJuyca aTOMOB XUMUYECKHX 3JIEMEHTOB,
METaJUIMYECKMX M HEMETAUIMYECKUX CBOWCTB IO TIpylmaM M IEPHOJaM.
3unauenue Ilepuoanueckoro 3akoHa u [leprnoauueckoil CUCTEMbl XUMUYECKUX
BJIEMEHTOB IJis pa3BUTHS Hayku WU npaktuku. .M. MenpaeneeB — y4€Hbld U

rpaxJaHuH

3.5

Xumuueckasi cBs3b. KoBaneHTHast (ToJisspHas W HEMOJSIpHAsi)  CBS3b.

SHGKTPOOTPI/IIIaTCJ'ILHOCTI) XUMHUYECKUX dJIeMeHTOB. MloHHas CBI3b

3.6

Crenenb okuciieHus. OKUCIUTEILHOBOCCTAHOBHUTEILHEIE pCaKkuu. HpOIICCCBI

OKHCJICHHS B BOCCTaHOBJICHUS. OKUCINUTENIN U BOCCTAHOBUTEIN

3.7

XUMUYECKUN OKCHEPUMEHT: H3ydeHHe oOpa3loB BEUIECTB METAIJIOB H
HEMETAJUIOB, B3aMMOJECHCTBHE THJAPOKCHUIA LMHKA C pacTBOpaMU KHCIOT H
[IE0YEel, MPOBEACHHUE OMNBITOB, WUIFOCTPUPYIOUIUX MPHUMEPHI OKHCIUTEIBHO-

BOCCTaHOBUTEJbHBIX peakiuil (ropeHue, peakluy pa3ioKeH s, COeANHEHNS)

9 KUIIACC

Kon

IIpoBepsieMbliidJIeMEHTCOIEPKAHMS

BeH_[eCTBO U XUMHUYCCKaA pCaKIusl. HOBTOpeHI/IC

1.1

[Tepuonnueckuii 3akoH. Ilepuoanueckas cucreMa XumMudeckux sneMmeHToB [I.M.
MenneneeBa. CTpoeHHME aTOMOB. 3aKOHOMEPHOCTM B HW3MEHEHUHM CBOWCTB
XUMUYECKUX JJIEMEHTOB TIEPBBIX TPEX IMEPUOJIOB, Kalds, KaJblIHMs M WX
COCIMHCHUN B COOTBETCTBHHU C TMOJIOKCHHEM 3JeMeHTOB B [lepuoamdeckoit

CUCTCMC U CTPOCHUCM HUX ATOMOB

1.2

CTpOCHI/Ie BCIICCTBA: BHABI XUMHWYECKOH CBSI3H. THIIBI KpUCTAJUIMICCKUX
peH_IéTOK, 3aBHCHUMOCTh CBOMCTB BelIeCTBa OT THUIIA KpHCTaHHquCKOﬁ peH_IéTKI/I
1 BUJAa XMMHYECKOH CBSI3H. KJ'IaCCI/I(l)I/IKaI_II/ISI U HOMCHKJIATypa HCOPTaHUYCCKUX
BCIICCTB (Me)KI[yHapOI[HaH u TpI/IBI/IaJ'IBHaSI). XYUMHUYECKHE CBOMCTBA BCIICCTB,
OTHOCAIIHNXCA K Ppa3JINYHbIM Kil1acCcaM HCOPraHn4eCKux COG,Z[I/IHeHI/II‘/’I,

TCHCTUYCCKAA CBA3b HCOPTraHNYCCKUX BCIICCTB

1.3

Knaccugukanus XuMHUUECKUX Peakluid MO pa3IM4HbIM MpHU3HAKaM (M0 YHUCITY U

COCTaBy YYAaCTBYKOIIIUX B PpCAKOWU BCIICCTB, IIO TCIIJIOBOMY 3(b(beKTy, 10




U3MEHEHUIO CTEIIEHEH OKUCICHUS XUMHUYECKUX 3JIEMCHTOB, II0 O6paTI/IMOCTI/I, 110
y4acTUIO KaraauzaTopa). JK30- u SHAOTEPMUUYECKHE  PEaAKIIUH,

TCPMOXUMHUYCCKUC YPABHCHUA. IlousTue o CKOpPOCTH XUMHUYCSCKOMN pCaKkuuun

1.4

[Tonsitue 06 0OpaTUMBIX W HEOOPATUMBIX XUMHUYECKHX peakiusax. [lonsrue o
TOMOTEHHBIX M I'€TePOTreHHBIX peakuusax. IIoHsaTne 0 XMMHUYECKOM PaBHOBECHUMU.
@akTOophl, BIMAKOIIME HA CKOPOCTh XUMHMYECKOM pEaKIUMU M IOJIOKECHHUE

XHUMHNYCCKOT'O paBHOBCCHUS

1.5

OKHCANTENBEHO-BOCCTAHOBUTEIbHBIE peakuuu, NIEKTPOHHBIN OanaHc
OKHUCJIMUTEIbHO-BOCCTAHOBUTENbHON  peakiuu.  CocraBieHue  ypaBHEHUU
OKHCIIUTEIbHO-BOCCTAHOBUTEIIBHBIX ~ PEAKIUH C HCIOJB30BAHUEM METOJAA

AJIEKTPOHHOTO OanaHca

1.6

Teopust 3MEKTPOIMTUUECKON TUCCOLMALUU. DJIEKTPOJUTHI U HEDIEKTPOIHUTHI.
Karnonsl, annonsl. MexaHn3M AMCCONMAIIMU BEIIECTB C Pa3JIMYHBIMU BUAAMHU
xumMudeckor cBs3u. CreneHp aucconuanuu. CUIbHBIE U CIa0ble dJIEKTPOJIHUTEHI.
Peaknun moHHOTrO OOMEHa. YCIIOBUS TPOTEKAHUS PEAKIMii HMOHHOTO OOMEHa,
MOJHBIE M COKpAIEHHBIE HOHHBIE ypaBHEHUs peakunid. CBONCTBa KHUCIOT,
OCHOBaHMUHW W COJiel B CBETE TPEACTABICHUH 00 DIEKTPOIUTHIECCKOMN

nucconuanuu. KauectBeHHbIEpeaKIMMHAUOHKI. [ToHsTHE O TUIpoIn3ecoIen

1.7

XUMUYECKUN SKCIEPUMEHT: O3HAKOMJIEHHE C MOJEISMHU KPUCTATMYECKUX
pelIETOK HEOpPraHMYeCcKHX BEIIECTB — METAIOB U HEMETauloB (rpadura u
anMasa), CIOKHBIX BEIIeCTB (XJIoOpuJa HATpus); HUCCIEIOBAHUE 3aBHUCHUMOCTH
CKOPOCTHM XUMHUYECKOW pEaKIHH OT BO3JCHCTBUS pPA3NIUYHBIX (PAKTOPOB;
UCCIIEJIOBaHHE  DJIEKTPONPOBOJHOCTA  PacTBOPOB  BEIIECTB,  Ipoliecca
JTUCCOLMAllMM  KUCJIOT, Imejaodell U cojeil  (BO3MOXKHO HCIHOJIb30BaHUE
BUJICOMATEPHAIIOB); TMPOBEACHHUE ONBITOB, HWUIIOCTPUPYIOUIUX  MPU3HAKH
IpOTEKaHUs peakiuii HOHHOTO oOMeHa (0Opa3oBaHME OCa/iKa, BBIJECICHUE ra3a,
0o0pa3oBaHUE BOJbl); OMBITOB, WJUIIOCTPUPYIOIINX MPUMEPHl OKUCIUTEIHHO-
BOCCTAaHOBUTENIBHBIX PEaKIuil (TOpeHue, peakluu pPas3IoKEeHUs, COCIUHEHUS);
pacro3HaBaHHe HEOPTraHUYECKHX BEIIECTB C MOMOIIBIO KAaYECTBEHHBIX PEaKuil

Ha MOHBI; pCHICHUC DKCIICPUMCHTAJIbHBIX 3a/1a4

Hemertannsl 1 uxcoeamHeHU

2.1

061_[[215{ XapaKTCPUCTHKA  T'aJIOTCHOB. OcoOeHHOCTH CTPOCHUSA  ATOMOB,
XapaKTCPHBIC CTCIICHU OKHUCJICHUA. CTpOGHI/Ie 151 (I)I/BI/I‘IGCKI/IC CBOMCTBA MMPOCTBIX
BCIICCTB — TaJIOI'CHOB. XUMHUUYECKHE CBOMCTBA Ha npumMepe  XJjiopa

(B3aHMOHCﬁCTBHC ¢ MCTalllaMH, HCEMCTallllaMu, menoann). XJ'IOpOBO,Z[OpO,Z[.




ConsiHast KMCIIOTa, XMMHUYECKHE CBOWMCTBA, MOJIyd€HUE, IpUMEHEHHe. [leiicTBue
XJIOpa M XJOpPOBOJOPOJa HAa OpPraHu3M 4YeJIOBeKa. BaxkHeHmuexnopuabl Hu

HWXHAXO0XJAEHUE B IPUPOJIE

2.2

Obmas xapaxkrtepuctuka 31eMeHTOB VIA-rpynnel. OcoGeHHOCTH CTpoeHus
aTOMOB, XapaKTepHbIE CcTeNeHn okucieHus. CTpoeHne u (u3NYecKue CBOICTBA
IOPOCTBIX BEIIECTB — KHUCIOpOJa U cepbl. AJUIOTPONHbBIE MOAU(PHUKALUU
KHUCIIOpOoJia M cepbl. XUMHYECKHE CBOICTBa cepbl. CepoBOIOpPOJ, CTPOCHHE,
¢u3nveckne M XUMHYECKHE CBOMCTBa. OKCHABI Cepbl Kak MpPEICTaBUTEIN
KHCIIOTHBIX OKCHI0B. CepHas KucioTa, (pu3nueckue M XMMHUYECKHE CBOWCTBA
(oOmme kak mpelacTaBUTEN Kiacca KUCIOT U crneurduueckue). XUMHUYECKUe
peakiuuu, JeKalle B OCHOBE IMPOMBIIIIEHHOIO croco0a MOJIydeHUs CepHOU
kucnoTsl. Ilpumenenue. Coiau cepHOW KHUCIOThHI, KaueCTBEHHAs peaklys Ha
cynbdar-uoH. Haxoxaenue cepel U €€ coelnHEHUI B mpupoje. XUMHYECKOe
3arpsi3HEHUE OKPYXKAIOIIEH Cpenbl COSIUHEHUSMH Cepbl (KUCIOTHBIE OXKIIH,

3arpsi3HEHUE BO3/TyXa U BOJOEMOB), CIIOCOOBI €T0 MPEI0TBPAIICHHS

2.3

OO6miass xapaktepuctuka 35eMeHTOB VA-rpynnbl. OcOOE€HHOCTH CTpOEHUus
aTOMOB, XapaKTepHbIE CTETIEHU OKHUCIIEHUS. A30T, paCIpOCTpPaHEHUE B IPUPO/IE,
(dbu3uveckne U XuMHYeCcKre cBoicTBa. KpyroBopoT azora B mpupojae. AMMHUAK,
ero (u3nyecKkue M XUMHYECKHE CBOWCTBA, moiydeHue u npumeHeHue. Comau
aMMOHHSI, UX PU3NYECKUE U XUMUYECKUE CBOICTBa, MpuMeHeHue. KauectBenHas
peakiusi Ha MOHbI aMMOHHMs. A30THasi KUCJIOTa, €€ moiyyeHue, pusnveckue u
XMMHUYECKHE CcBOWcTBa (oOmIMe Kak TMpeAcTaBUTENs Kiacca KHUCIOT U
cnenuduueckue). lVcnonp3oBaHWe HUTPATOB M COJIEM aMMOHHUSI B KayecTBE
MUHEPATBHBIX YyOOOpeHuil. XHUMHUYECKOe 3arpsi3HEHUE OKpYKAIOIIeH cpeabl
COCIMHEHUSIMU a30Ta (KUCIOTHBIC [OXKIHW, 3arps3HEHUE BO3yXa, MOYBHI U

BOJIOEMOB)

2.4

®docdop, amrorpornHble Moaudukanuu Gocdopa, GU3HMUECKHE U XUMHUYCCKHE
cBoiictBa. Oxcun Qochopa(V) u dochopHas kuciora, QuUUYECKHe U
XUMUYECKHE CBOWCTBA, MOJTy4CHUE. Hcnonws3oanuedocharon B

KaueCTBEMHUHEPAIbHBIXY00peHHit

2.5

OOmiast xapakrepuctuka 3neMeHToB |VA-rpynmnsl. OCOGEHHOCTH CTPOCHMS
aTOMOB, XapakKTEpPHble CTENEHH OKHUCICHMs.  YTIJIepoJ,  aJUIOTPOIIHBIE
MoIuGUKAIMK, PaclpOCTpPaHEHWE B MpPHPOJE, (PU3MUECKHE U XUMHUYECKUE
cBoiictBa. Ancopouusi. Kpyrosoport yrieposaa B npupojae. OKCuabl yriepoja, ux

(I)I/I3I/I‘-IGCKI/IG n XHMHYCCKUC CBOﬁCTBa, JIeNCTBUE Ha KHUBBIE OpraHu3Mbl,




MOJIYYCHHUEC U INPUMCHCHHUC. DKOJIOTHYECKUE HpO6HeMLI, CBsI3aHHBIC C OKCHIOM
yraepoaa(lV); rumore3a rno0aNbHOTO TOTEIJICHHUS KJIMMAaTa; MapPHUKOBBIN
a¢dekt. YrompHas KUCIOTa U € COMU, NX (PU3NYeCKHe U XUMUYECKHE CBOMCTBA,
IMMOJIy4d€HUEC U IPHUMCHCHUC. KauecTBennas pcakuusa Ha Kap6OHaT'I/IOHI)I.
Hcmnonnp3oBanne Kap6OHaTOB B 6I)ITy, MCIUIHUHEC, TPOMBIIIJICHHOCTHU U CCIIBCKOM

X034UCTBE

2.6

[lepBoHauanbHbIE MOHATHS 00 OPraHMYECKUX BEHIECTBAX KaK O COCIMHEHUSX
yriaepona (MeTaH, 9TaH, STWJICH, AalleTHJICH, 3TaHOJ, TJMIEPUH, YKCYCHAas
kuciora). Ux cocraB u xumuueckoe crtpoeHue. [lonsitue o OumoJIOrHUECKH
BaKHBIX BEIIECTBAX: KUpPaX, O€IKax, yrIeBOAaX — U UX POJIM B KU3HH YEJIOBEKA.

MaTCpI/IaHBHOCGI[I/IHCTBOOpFaHI/I‘-ICCKI/IX u HeopFaHI/ILIeCKI/IXCOG,I[I/IHeHI/Iﬁ

2.7

Kpemuuii, ero ¢pusnueckrne u XuMu4ecKre CBOWCTBA, MOJIyYeHUE U IPUMEHEHHE.
Coemunenuss kpemHusi B mpupone. OOmme mnpeactaBieHus o0 OKCHIE
kpemauA(1V) u xpemaueBoit kucinore. CUIMKATBI, UX WCIIOJIH30BAaHUE B OBITY,
MEIUIIMHE, MPOMBIIIJICHHOCTH. BakHeline CcTpouTelnbHbIE MaTepUalbl:
KEepaMHKa, CTEKIIO, IIEMCHT, OcToH, XKee300eToH.
[Ipo061emMbI6e30MacHOTOUCTIOIB30BAHUACTPOUTENBHBIXMATEPHAIOB B

MOBCEIHEBHOMKU3HU

2.8

XUMHUYECKUN DKCIEPUMEHT: HM3ydeHHE OOpasloB HEOPraHHMYECKHX BEIECTB,
CBOMCTB COJISTHOM KHCIIOTHI; MPOBEJACHUE KAYECTBEHHBIX PEAKIHUN HA XJIOPHUI-
WOHBI M HAOIOJICHWE TPU3HAKOB WX TPOTEKAHUS; OIBITHI, OTPAKAIOIINE
(bu3uYeCcCKne U XMMHYECKHE CBOMCTBA TAJIOTCHOB M UX COCAMHEHHUH (BO3MOXKHO
WCIIOJIb30BaHME BHJICOMATEPUAIOB); O3HAKOMJICHHE C oOpaslamMu XJIOPHIOB
(raoreHnI0B); O3HAKOMJIEHHE C oOpa3laMu cepbl U €€ COCIUHCHUSIMHU
(BO3MOXHO  HCIIOJIb30BAHME BHJICOMATEPHAIOB); HAOMIOIEHHWE IIpolecca
oOyrinuBaHUs caxapa IOJ JEHCTBHEM KOHIICHTPHUPOBAHHOW CEpPHOW KUCIIOTHI;
U3y4eHHE XMMHUYECKHX CBOWCTB pa30aBlIEHHOW CEPHOUM KHUCIOTHI, MPOBEACHUE
KayeCTBEHHOW peakuuu Ha cyabdaT-uoH W HaONIOAeHHWE TNpuU3HAKa e&
MPOTEKAHUs;, O3HAKOMJICHHE ¢ (PU3HUYECKHUMH CBOMCTBaMHM a30Ta, pocdopa u ux
coeMHEHUN (BO3MOXHO HCIIOJIb30BAHME BHIEOMATEPUANIOB), OOpa3amu
a30THBIX U (pochOpHBIX ynoOpeHuil; moiaydeHue, coonpaHue, pacrio3HaBaHue U
U3y4eHUE CBOMCTB aMMHaKa; IMPOBEJCHUE KAaYECTBEHHBIX pEaKUHMi Ha HOH
aMmMoHHMsT W (ochaT-MOH U H3ydEHHE TPU3HAKOB UX MPOTEKaHUS,
B3aMMO/ICIICTBUE KOHIICHTPUPOBAHHOM a30THOM KHCIIOTHI C MEAbIO (BO3MOMXHO
WCIIOJb30BAHUE BUJICOMATEPHUANIOB); HM3YyUYEHHUE MOJENEH KPHUCTATTMYECKUX

peméTok anMmasa, rpadura, QymuiepeHa; 03HaKOMICHHE C MPOLIECCOM aCOPOIIH




PacTBOPEHHBIX BEIECTB aKTUBUPOBAHHBIM YIJIEM U YCTPOWCTBOM IIPOTHUBOTIA3a;
HOJIy4eHHe, COOMpaHue, paclio3HaBaHUe U U3yUEHHUE CBOWUCTB YIIIEKHUCIIOTO Ta3a;
IIPOBE/ICHUE KAUECTBEHHBIX PEAKIMI Ha KapOOHAT- M CHIIMKAT-UOHBI U U3Y4YEHUE
IPU3HAKOB MX IIPOTEKaHUS; O3HAKOMIIEHHE C TNPOAYKIHUEH CHIMKATHON
IIPOMBILUICHHOCTH; PELICHUE SKCIIEPUMEHTAIbHBIX 3a7a4 110 TeMe «BaxHeumme

HEMCTAJJIBI 1 UX COCAUHCHU

Merannsl u HUXCOCIUMHCHU A

3.1

OO6mas xapakTepUCTHKa XMMHUECKHUX 3JIEMEHTOB — METAJIJIOB HA OCHOBAHUU MX
nonoxenus B llepuogmdeckod cucreme XuUMHUYeCKHMX anemeHToB J[.M.
MeneneeBa u ctpoeHus atoMoB. CTpoeHue MeTaioB. MeTtanueckast CBsA3b U
MeTajyInyeckasl  KpHUCTaUIMyeckass  pemeéTka.  OJNEKTPOXUMHUYECKUH  psif

HaIpsHKEHUHA METaJUIOB

3.2

duznyeckue U XUMHUYECKUEe CBoicTBa MeTaisioB. OOmue crnocoObl MOTy4EeHUS
MeTtaiioB. [loHATHE O KOPPO3UH METAJIOB, OCHOBHBIE CIOCOOBI 3aIIUTHI UX OT
koppo3uu. CriaBbl (CTallb, YyryH, JAIOpATIOMUHUI, OpOoH3a) U UX MIPUMEHEHHE B

OBITY U IPOMBIIIJIEHHOCTH

3.3

[llenounble MeTamibl: nonoxkeHue B llepuwoanueckodl cucTeMe XUMHUYECKUX
anementoB JI.M. MeHneneeBa; CTpo€HHE MX aTOMOB; HaxO0XXJCHUE B MPHUPO/IE.
dusnveckue U XUMHIECKHE CBOWCTBA (Ha mpuMepe HaTpus B Kanus). OKCUIbl U
TUAPOKCHABI ~ HaTpus W Kauusg.  [IpuMeHEeHUeneIOUYHbIXMETAIJIOB |

UXCOETUHEHUN

3.4

[llemouyHo3eMenbHBIC  METAUIBl MarHud W KaJblUH: IIOJIOXKCHHE B
[Tepuoanueckoit cucreme xumuueckux sneMeHToB .M. MenneneeBa; ctpoeHue
WX aTOMOB; HaXOXJeHHE B mpupojac. Pu3nueckue W XHMHUYECKHE CBOWCTBA
MarHus W KaJblus. BakHednue coenrHEeHHs KanbIus (OKCHI, THIPOKCHUI,

conn). 2KECTKOCTHBOIBI M CIIOCOOBICEYCTPAaHEHHUS

3.5

ANIOMUHHI: TTOJIOKEHHE B HCpHOI[H‘IGCKOfI CUCTEMEC XMMHNUYCCKHX 3JICMCHTOB I[I/I
MeHz[eneeBa; CTPOCHUC aTOMaA; HAXOXKICHUC B IIPUPOIL. ®dusnueckue u
XHMHYECKHE CBOMCTBA aJIFOMMHUS. AM(bOTepHLIe CBOMCTBA OKCHJA U THAPOKCHU A

AJTFOMHWHUSA

3.6

Keneso: nonoxxeHue B HepHOHquCKOﬁ CUCTEMEC XUMHNUYCCKHX DJICMCHTOB Z[I/I
MeHz[eneeBa; CTPOCHUEC AaTOMa; HAXOXKJACHUC B TPHUPOIAC. dusznueckue u
XHUMHUYECKHE CBOMCTBA XKele3a. OKCI/II[BI, TUAPOKCHUABI U COJIN )KCJ'IC33.(”) nu

xene3za(lll), ux cocras, cBOICTBa U MOTyYeHHE

3.7

XHUMHUYECKUMN OKCIICPUMCHT: O3HAKOMIICHUC C 06pa3uaMI/1 MCTAaJIJIOB U CIIJIaBOB,




UX (U3NYECKUMU CBOWCTBAMU; H3YYCHHE PE3YJIBTaTOB KOPPO3UU METAJLIOB
(BO3MOXKHO MCHOJIB30BaHUE BUIECOMATEPHAIIOB), 0OCOOCHHOCTEH B3aUMOICHCTBUS
OKCHJA KalbllMsl W HATPUS C BOJOW  (BO3MOXKHO  HCIOJIb30BAaHHE
BUCOMATEPHAJIOB); UCCIICIOBAHUE CBOWCTB JKECTKOW BOBI; MPOIlEcCa TOPEHUS
xKele3a B KHCI0poe (BO3MOXKHO HCIIOJIb30BaHUE BHICOMATEPUANIOB); IPHU3HAKOB
IMPOTCKAHUA Ka4YCCTBCHHBIX peaKHI/Iﬁ Ha HWOHBI (MaFHI/Iﬂ, Kajgbnusi, aJIOMUHHA,
nuHka, xene3a(ll) u xenesa(lll), mequ(ll); HaGnrogeHne u onMcaHue MPOIECCOB
OKpalllMBaHWd IUIaMCHUM HOHAMW HATpud, Kajlud W KaJlblUd (BO3MO)KHO
WCIOJIb30BaHNE BHJICOMATEPHANIOB); HCCIeA0BaHUE aM(OTEPHBIX CBOMHCTB
TUAPOKCHJA AJTOMHHUA W TUAPOKCHJA HHUHKA, PCIICHHUE SKCICPUMCHTAJIBHBIX

3aJ1a4 110 TeMe «BakHenne MeTauibl U UX COEIUHEHU

XHUMHS ¥ OKpyKarouascpeaa

4.1

HoBeie maTepuansl U TexHOJOrMU. BemiecTBa M marepuanbl B MOBCEIHEBHOU
JKU3HHU 4YeJloBeKa. XHUMHS U 3I0pOBbe. be3onacHoe MCnosib30BaHUE BEIIECTB U
XUMUYECKUX peaknuuii B ObITy. [lepBasmoMOmbIpuXUMHUYECKHUX0KOTaX U

OTpaBJICHUSIX

4.2

OCHOBBI IKOJIOTMYECKON TPAMOTHOCTH. XUMHUYECKOE 3arpsi3HEHUE OKPYKAIOUIEH
cpenbl [IJIK. Pons xumum B pemieHuH 3Kojorudeckux mpobiem. [IpupomHbie
WCTOYHUKU YTJIEBOJIOPOJOB (Yrojb, MPUPOIHBIM Tra3, HE(PTh), MPOAYKTHl HX

nepepaboTKH, UX POJIb B OBITY U MPOMBIIIJIEHHOCTH

4.3

XUMUYECKUH 3KCIIEPUMEHT: M3y4YeHHE 00pa3loB MAaTepUANIOB (CTEKIIO, CILIABbI

MCTaJlJIOB, IIOJIMMEPHEBIC MaTCpI/IaJ'II)I)




MPOBEPSIEMBIE HA OI'D 11O XUMUU TPEBOBAHUS K
PE3YJIBbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUSI

KoanposepsiemororpedoBanmusi

IIpoBepsiemble TpeGOBaHUS K MPeIMeTHBIM
pe3yJibTaTam 6a30BOro ypOBHS OCBOCHUS
OCHOBHOI1 00pa3oBaTe/IbHOIl NPOrpaMMBbl
OCHOBHOT'0 00111ero 00pa3oBaHMs HA OCHOBeE
oroc

[IpencraBnenue:

1.1

O TO3HAaBAEMOCTU SIBJICHHM IPUPOJbI, MOHHUMAHHE
OOBEKTUBHON 3HAYMMOCTH OCHOB XHUMHYECKOU
HayKH Kak 00JIaCTH COBPEMEHHOI'O0 €CTECTBO3HAHUS,
KOMIIOHEHTa OOuIell KyJabTypbl U MpaKTHYECKOU
JIEATEIBHOCTH 4YEJIOBEKA B YCIOBHUAX COBPEMEHHOTO
oO11ecTBa; MOHUMAHUE MECTa XUMHUH Cpelu IPYTrux

C€CTCCTBCHHBIX HAYK

1.2

0 HaY4YHBIX MCTOJAaxX TIIO3HAHHsA, B TOM YHCIIC
OKCIICPUMCHTAJIBHBIX W TCEOPETHYCCKUX METOAax
HCCIICA0BaHMA BCHICCTB W H3YYCHUA XHUMHUYCCKHX
peaKHHﬁ; YMCHHUE HCIOJB30BATh MOJCIN  IJIA

00BICHEHUS CTPOCHUA aTOMOB U MOJICKYJI

1.3

0 chepax mpodeccuoHanbHON  JIEATENBHOCTH,
CBA3aHHBIX C  XUMHEH U COBPEMEHHBIMH
TEXHOJOTUSIMH, OCHOBAHHBIMH Ha JIOCTHXKEHHSIX
XMMHYECKON HayKH, YTO MO3BOJIUT OOydYaromuMmcs
paccMaTpuBaTh XUMHUIO Kak cdepy cBoeil Oynmyiiei
npodeccuoHanbHOM ~ JESITENPHOCTH UM CHENaTh
OCO3HAHHBII BBIOOp XHMMHUU KaK MPOPUIHHOTO
npeAMeTa MpU MEepexoJe Ha YPOBEHb CPEIHEro

oOmiero oOpa3oBaHuUs

Bnanenue cucremMol XMMHUYECKUX 3HAHUN U YMEHUE
MIPUMEHATh CUCTEMY XMMMYECKHUX 3HAHHUM, KOTOpas

BKJIIIHOYAcCT:

2.1

BaXHEHUIIINE XMMHUYECKHE IIOHATHS: XUMHYCCKHI




AJIEMEHT, aTOM, MOJIEKYJa, BELIECTBO, IPOCTOE H
CJI0)KHOE BEUIECTBO, OJHOPOJHAs U HEOJHOPOIHAS
CMCCb, OTHOCHUTCJIbHBIC aTOMHAasA W MOJICKYJIIpHAsA
Macchl, KOJMYECTBO BEILIECTBA, MOJIb, MOJIIPHAL
Macca, MOJIIpHBIE ~ 00BEM, OKCHJ,  KHUCIOTAa,
OCHOBAaHME, COJIb (CpelnHssl), XUMHUECKas peaKius,
peakuuu  COEIAMHEHMs, peakUM  pa3joKeHus,
peakuuu 3aMelleHHs, Peakuu OOMEeHa, TEeIUIOBOM
abhdexT peakuuu, IK30- U SHAOTEPMHUUECKHE
peakiuu, pacTBOp, MaccoBasl 0Nl XHMHUYECKOTO
JJIeMEHTa B COEIMHEHMH, MaccoBas [0S W
MPOLICHTHAasl KOHLEHTpalMs BELIECTBA B PacTBOpE,
AIpO aTOMa, DSJIEKTPOHHBIM CJIOW aToMa, aTOMHas
opbuTanb, paauyc aroma, BAJIEHTHOCTb, CTEIEHb
OKHMCJICHUA, XUMHUYCCKasa CBA3b,
ANEKTPOOTPULIATEIBHOCTD, MOJIIPHAS WM HEMOJIIpHAS
KOBAJICHTHAsl CBsI3b, MOHHAs CBS3b, METaJUIMYECKas
CBSI3b, KpHCTAJUINYECKas peléTka (aToMHasi, HOHHas,
MeTaJIMuecKas, MOJICKY/IsIpHas), MOH, KaTHOH,
aHHOH, IEKTPOIIUT u HEBJIEKTPOJIUT,
UIEKTPOJIUTHYECKAsT TUCCOLMALMS, PEaKIIMU HOHHOTO
oOMeHa, OKHCJIMTENIbHO-BOCCTAHOBUTEIbHBIE
PEaKLUK, OKUCIUTENIb U BOCCTAHOBHUTENb, OKHUCIICHHE
U BOCCTAaHOBJICHHME,  OJIEKTPOJIM3,  XMMHUYECKOE
paBHOBecue, oOpaTHMble U HEOOpaTHMbIE PEaAKLUH,
CKOpPOCTh XUMHUYECKOM peakuuu, karanuzatop, I[TJIK,

KOppOo3usad METAJIJIOB, CILIABbI

OCHOBOIIOJIararomuec 3aKOHBI XHUMHH: 3aKOH

COXpaHEHUsI Macchl, nepuoauueckui 3akoH J[.U.

2:2 MeHpeneeBa, 3aKOH IOCTOSHCTBA COCTaBa, 3aKOH
ABoraapo

23 TEOPUU XUMHUHU: aATOMHO-MOJIEKYJSIpHAsE Teopus,

' TEOPHS IEKTPOIUTHUECKON TUCCOLMALUN

3 Brnanenue ocHoBaMHM XHMMHYECKOW T'paMOTHOCTH,

BKJTIOUAIOIIEN:




3.1

YMCHUC IIpaBHUJIbHO HUCIIOJIb30BAaTh HN3YYCHHELIC
BCIICCTBA U MAaTCPHUAJIbI (B TOM YHUCJIC MUHCPAJIbHBIC
ynoOpeHusi, MeTauibl W CIUIABbl, POJYKTHI
nepepaboTKu IIPUPOTHBIX HUCTOYHUKOB
YIICBOJIOPOIOB (YIJIsl, IPUPOTHOTO Ta3a, HePTH) B
6I>ITy, CCJIIbCKOM XO3$[I\/JICTB6, Ha IIPOU3BOACTBEC U
MOHMMAHHUE 3HAYCHUS J>KHPOB, OCJIKOB, YIJIICBOJIOB
JUIL OpraHu3Ma YeJOBeKa; YMEHHE MPOTHO3HPOBATH
BJIMAHHUEC BCHICCTB W XHUMHUYCCKHX IPOLECCOB HaA

OpPraHu3M 4eJIOBEKa M OKPYKAIOIIYI0 MPUPOIHYIO

cpeny

3.2

YMCHHUEC MWHTCIPHUPOBATE XUMHYCCKHUEC 3HAHHUA CO

3HAHUSIMH IPYTUX Y4eOHBIX IPEIMETOB

3.3

HalIM4yue  ombiTa  paboTel € pa3IUYHBIMU
UCTOYHUKAMU HMH(QOpPMAIMU MO XUMUU (HaydHas U
Hay4HO-TIOMYJIsIpHAs JIUTEpaTypa, CIIOBApH,

CIIPaBOYHHUKHU, HHTEPHET-PECYPCHI)

3.4

yMeHHE OOBEKTUBHO OIICHUBATh HH(POPMAIHIO O
BENIECTBAX, HMX MPEBpAIICHUSIX H MPAKTUICCKOM
NPUMEHEHHH W YMEHHE WCIOJB30BaTh €€ s

peUicHuA yqe6Ho -II03HaBAaTCJIbHBIX 3a1a4

Bnagenue ocHOBaMHM TOHSTUHHOTO ammapara u
CUMBOJINYECKOTO $I3bIKA XHMHHU JJISI COCTaBIICHUS
dbopMyn HEOpPraHWYEeCKHUX BEIIECTB, YypaBHEHUN
XUMHYECKUX pEeakUui; OCHOBAMU XUMHUYECKOM

Homenknarypsl (IUPAC u TpuBHalibHOI)

VYMmeHne oOBICHATH CBS3b IIOJIOXKEHHS DJJIEMEHTAa B
HepnonnquKoﬁ CHUCTEMC C YHCJIOBBIMH
XapaKTCPUCTUKAMU CTPOCHHUA ATOMOB XHUMHUYCCKHUX
OJICMCHTOB (COCTaB U 3apiaa daapa, 06mee qucCIIo
3HeKTpOHOB), pacipeacjicHueM  3JICKTPOHOB 11O
OHEPIrCTUYCCKUM YPOBHAM 4TOMOB IICPBLIX Tpex

MEprUOa0B, KaJIusd U KaJIbIIHUA

HpeIlCTaB.HCHI/Ie 0 nepno;u/mecxoﬁ 3aBUCHUMOCTHU

CBOMCTB XHMMHYECKHX 3JIEMEHTOB (paIu/ch aToMa,




ANEKTPOOTPUIIATEIBHOCTD), MPOCTBIX U  CIOXKHBIX
BELIECTB oT MOJIOKEHUS 3JIEMEHTOB B
[Tepuoanueckoit cucreme (B MaybIX IEpUOAAX U

[JIaBHBIX MOATPYNIAax) U AJIEKTPOHHOIO CTPOECHHUS

aToma

7 YMmenuekinaccupuImpoBaTh:

7.1 XUMHYECKUEITIEMEHTBI

7.2 HEOPraHWYECKHUEBEIIECTBA

7.3 XMUMHYECKUEepeaKuu

8 YMeHueonpeaensiTh:

8.1 BAJICHTHOCTh W CTENCHb OKUCJICHHS XUMHYCCKHX

' 3JIEMEHTOB, 3apsiI HOHA

8.9 BUJ XMUMHUYECKOW CBSI3M U THUI KPUCTAIIMYECKOU

' CTPYKTYPBI B COSTUHCHHSIX

83 XapakTep Cpelbl B BOJHBIX pacTBOpax BEIISCTB

' (KUCTIOT, OCHOBAHUIA)

8.4 OKHUCJIMTEh U BOCCTAHOBUTENb

9 Ymenue XapaKkTepu30BaTh ¢buznyeckue u
XUMHUYECKHE CBOMCTBA!
IPOCTBIX BEIIECTB (KHUCIOPOJ, O30H, BOJOPOJ,

o1 rpaduT, anaMmas, KpeMHUH, a30T, ¢ocdop, cepa, XjIop,

' HaTpUi, KaJiui, MarHui, KajablUWid, aTOMUHUH,
JKEJIe30)
CIIOXHBIX BEIIECTB, B TOM 4YHCIIE UX BOJHBIX
pacTBopoB  (BoJa,  aMMHaK,  XJIOPOBOJAOPOJ,
CEpOBOAOPOJ, OKCUIIBI M TUIAPOKCUIBI MeTaioB |-

9.2 A rpynmn, amromunus, meau (1), nunka, xenesa (Il

. u ), okcumer yraepoma (I u 1V), kpemuus (1V),
azora u dochopa (Il u V), ceper (IV u VI),
CEpHHUCTAas1, CepHasi, a30TUCTas, a30THas1, pochopHas,
yroJibHasi, KpeMHHUEBask KUCIOTa U UX COJIH)
MPOTHO3MPOBaTh M  XapaKTepU30BaTh CBOMCTBA

9.3 BEIIECTB B 3aBUCUMOCTU OT MX COCTaBa U CTPOCHUS,

MNPUMCHCHUC BCIICCTB B 3aBUCUMOCTU OT HX




CBOI>'ICTB, BO3MOXHOCTb MPOTCKAHHUA XUMHYCCKUX

HpeBpaH_[eHI/Iﬁ B PA3JIMYHbBIX YCIIOBUAX

YMeHHE COCTaBIIATH MOJIEKYJISPHBIE W HOHHBIE

10 YpaBHEHUS PEaKLHii, B TOM YHUCIIE:

10.1 PEeaKIMiHOHHOTO0OMEHA

10.2 OKUCITUTEIbHO-BOCCTAHOBUTEIIbHBIXPEAKIIHIT
WJLTIOCTPHUP YEOIIHX XHUMHYCCKUC CBOICTBa

10.3 U3YYEHHBIX KJIaccoB  (TpyINIl) HEOPraHUYECKUX
BCIIICCTB

104 MOJATBEPKIAIONINX  T'eHETHYECKYI0  B3aHMMOCBSI3b

. MEXTy HUMH

11 YMeHUeBbIYUCATH (TPOBOAUTHPACUETHI):
OTHOCHUTEIIEHYIO MOJICKYJISIPHYIO U MOJISIPHYFO MacChl

11.1 BEIIIECTB, MACCOBYIO JOJIF0 XUMHYECKOTO 3JIEMEHTA B
COCTMHEHUH

11.2 MacCOBYIO JIOJIIO BEIIECTBA B PACTBOPE,

11.3 KOJIMYECTBO BEIIECTBA M €r0 Maccy, 00beM ra3on
[0 YpaBHEHHSIM XMMHUYECKHUX PEAKIHH M HaXOAUTh

11.4 KOJIMYECTBO BEIIECTBA, OOBEM M MacCy pearcHTOB
WM NPOJIYKTOB peaKuu

12 Bnanenue (3HaHHEOCHOB):
OCHOBHBIMM  METOJaMH  HAY4YHOTO  IO3HAHUS
(mabmoeHue, U3MEpPEHHE, IKCIIEPUMEHT,

12.1 MOJCIMPOBAHNE) TIPU HW3YYCHUH  BEIIECTB U
XUMHYECKUX SIBIICHUH; yMmeHue chopMyaupoBaTh
npoOyieMy U MPEATIOKUTh MyTH €€ pellieHus
Oe3omacHON pabOThl C XMMHYECKUMH BEIIECTBAMH,

12.2 XUMHUYECKON ocyaoi u 1a00paTOPHBIM
00opynoBaHueM
paBHJIaMU 0€30MaCHOTO OOpaIleHH sl C BEIIECTBAMH,
UCTIONIb3YeMBIMU B TIOBCEIHEBHOM  JKH3HH,

12.3 npaBWJIaMd TIOBEJEHHS B LeENsIX cOepeskeHus

300POBbA U oxpyxca}omeﬁ HpHpOIIHOﬁ CpCabI;

MOHMMaHWe Bpeaa (OMACHOCTH) BO3JCHCTBUS Ha




JKABBIC  OpPraHU3Mbl  OINPEIECIEHHBIX  BELIECTB,
CcrocoOOB YMEHBUICHHS W TPEAOTBPAIICHUS HX

BpPEIHOT'O BO3JICUCTBHUS

13

Hannume IMMPAKTUYCCKUX HABBIKOB INIAHUPOBAHHUA U
OCYIICCTBJICHUA CJICAYIOIIUX XUMHNYCCKUX

SKCIICPUMCHTOB!

13.1

U3ydeHHEe W ONHCaHWe (PU3MYECKHX CBOWCTB
BEUIECTB; O3HAKOMJIEHHE C  (U3UYECKUMU U
XUMHYECKUMHU SIBIICHUSIMU; OTIBITHI,
WJUTFOCTPUPYIOLINE MIPU3HAKU MPOTEKaHUs

XUMHUYECKUX PEAKIUI

13.2

M3y4eHHEeCIIoco00BpasieIeHIsICMece i

13.3

MOJIyY€HUE KHUCJIOpPOJa U H3Y4YEHUE €ro CBOWCTB;
MOJIyY€HUE BOJOpPOJa U H3YYEHHUE €ro CBOWCTB;
MOJIyYE€HUE YIJIEKUCIOro Ta3a W M3Y4YEHHE €ro
CBOWCTB; TMOJy4Ye€HHE aMMHaKa ¢ M3YUYCHHE €ro

CBOMWCTB

13.4

NPUTOTOBIICHHE  PAacTBOPOB €  OMpEIeNEHHON

MAacCOBOM J0JIel paCTBOPEHHOTO BEILIECTBA

13.5

NPUMEHEHHE WHIUKATOPOB (JIAKMyca, METHIJIOpaHKa
u (QeHondramenHa) Uil OMPENEICHUS XapaKTepa

CpE€abl B paCTBOPAX KUCIOT U IIeoYeH

13.6

HCCICAOBAHHUEC U OIIMCAHHEC CBOICTB HCOPraHn4eCKux
BCIICCTB PA3IINYHBIX KJIaCCOB, HN3Yy4YCHHC
BSaHMOHeﬁCTBHH KHUCJIOT C MCETalllaMHM, OKCHUIAaMH
MCTAJIII0B, pacTBOPUMBIMHA n HEPACTBOPHUMbIMHA
OCHOBAaHUSIMH, COJIAMU; ITOJTYUCHUC HCPACTBOPHUMBIX
OCHOBaHHﬁ; BBITCCHCHHUEC OAHOI'O METaJllla APYIrUM U3
pacTBOpPa COJIM; UCCIICAOBAHHUC aM(bOTeprIX CBOMCTB

TUAPOKCUIOB aJIFOMHUHUSA U TUHKA

13.7

pCeHICHUC DJBKCIICPUMCHTAJIBHBIX 3aa4 II0 TEMaM:
«OCHOBHBIE KJIaCCHI HCOPraHN4YCCKUX COCHHHCHHﬁ));
((3J'IGKTpOJ'II/ITI/I‘ICCKa$I JUCCOIIHAIIU «Baxnenmue
HEMCTAJIBI MW HUX COCAUHCHUA), «Baxnermue

MCETAJlJIbl U UX COCANHCHU )




13.8

XMMUYECKHUE OKCIEPUMEHTHI, WIUIFOCTPUPYIOIINE
NPU3HAKA TPOTEKAHHUS PEaKIUii HOHHOTO OOMeEHa,
KAUEeCTBEHHBIE pEaKUUM Ha IPUCYTCTBYIOIIUE B
BOJIHBIX pPAacTBOpax HOHBL: XJOpUI-, OpPOMHI-,
uoaua-, cyiabdar-, docdar-, kapOOHAT-, CHUIIHKAT-
AHHUOHBI, TUAPOKCUA-UOHBI, KAaTUOHBI AaMMOHUA,
MarHus, KajbIus, aTIOMUHUS, *Kene3a (2+) u xenesa

(3+), menu (2+), uHKA

14

YmMmenue:

141

MPEACTABISITh PE3YyNIbTaThl AKCIIEPUMEHTa B (opme
BBIBOJIOB, JIOKA3aTelIbCTB, Ipad)MKOB W TaOMUIl M

BBIABIIATH OMIIMPUYCCKUEC 3aKOHOMCPHOCTU

14.2

yCTaHaBIUBAaTh CBS3U MEXy peasibHO
HAOMIOJaeMbIMU ~ XMMHUYECKUMHU  SBJICHHUSIMH U
npoueccamM, IMPOUCXOJIIIMMH B Makpo- H
MUKpPOMHpE, OOBSCHITH TNPUYUHBI MHOTr000Opasus

BEILECTB




HEPEYEHD 2JIEMEHTOB COAEPXAHUSA, IPOBEPAEMbIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 3K3AMEHE 110 XUMHNHA

Kon IIpoBepsieMbliid/IeMeHTCONEPKAHUSA
1 [TepBoHauaTbHBIEXUMUYECKUECTIOHSITHS
1.1 YucTteie BemectBa 1 cMecu. CriocoObl pa3iesieHus: cMecei
19 ATOMBI ¥ MOJIEKYJbl. XUMHUYECKUE dJeMeHThl. CHMBOJIBI XHMHUYECKHX
' anemMeHTOB. [IpocThie U ClIoKHBIE BEIIECTBA.
13 Xumuueckass (Gopmyna. BaneHTHOCTP aTOMOB XHMHMUYECKHX JJIEMEHTOB.
. CTeneHbOKUCIIEHUS
3akOH TIOCTOSIHCTBA cocTaBa BemlecTB. OTHOCHUTENbHAsT aTOMHas Macca.
1.4 OtHOcUTeNnbHAsA MOJIEKYJIApHAs Macca. MaccoBasi 0JIsl XUMUYECKOTO AJIEMEHTA
B COCTMHECHUH
L5 KomuuectBo BemectBa. Moisb. MomnsipHas Macca. MouisipHbIii 00BEM Ta30B.
' B3anMocBsI3b KOJMYECTBA, MACCHI M YMCIIA CTPYKTYPHBIX €IMHUIL BEIIECTBA
16 DuU3NYECKME U XUMHUYECKHE SIBJICHUS. XUMHUUECKas peakius U €€ MPU3HAKH.
' 3aKOHCOXPaHEHUSIMACCHIBEMIECTB. XUMUYECKUEYPABHEHUS
5 [Tepuonnueckuii 3akoH u Ilepuoanyeckas cHCTEMa XUMHYECKHUX JJIEMEHTOB
H.N. MenaeneeBa. CTpoeHMEATOMOB
[Tepuonnueckuii 3akoH. [lepuoauueckas cucremMa XuMudeckux sineMentoB 1. M.
2.1 MengneneeBa. Ilepuoasl U rpynmbl. @U3NYECKUN CMBICI TOPSAKOBOIO HOMEPA,
HOMEpPOB MEpUO/JIa U TPYIIIIbI dJIEMEHTA
Crpoenune atomoB. CocTaB aroMHbIX sjaep. M3otombl. DnekTpoHsl. CTpoeHue
2.2 JJICKTPOHHBIX 000JI0OYEeK aTOMOB TeEpBhIX 20 XHMHYECKHMX DJIEMEHTOB
Ilepuonnueckoit cucremsl /.. Meneneera
3aKOHOMEPHOCTH B MU3MEHEHHHU CBOMCTB XMMHUUYECKHX AJIEMEHTOB IMEPBBIX TPEX
NepUOJIOB, Kalus, Kaiublus (paguyca aToMOB, OAIIEKTPOOTPHULIATEIHHOCTH,
2.3 METa/UIMYECKMX M HEMETAUIMYECKMX CBOMCTB) W HMX COCAUHEHUH B
COOTBETCTBMU C TMOJOXKEHHEM »syeMeHToB B Ilepuoamueckoil cucreme u
CTPOEHHEM MX aTOMOB
3 CrpoeHuesenecTsa
Xumuyeckass cBsi3b. KoBaneHTHass (TONsipHasT U HEMOJIAPHAsl)  CBSI3b.
3.1 DNEeKTPOOTPULIATENILHOCTh ~ XUMUYECKUX  dyeMeHTOB.  MoHHas  CBs3b.

MerannnyeckascBs3b




3.2

Tumnel KpUCTAIIMYECKUX PEHIETOK (aTOMHas, HWOHHAs, METaJUInYecKas),
3aBUCHMOCTb CBOMCTB BEIECTBA OT THIA KPHUCTAJUIMYECKOM PEIETKH U BUJIA

XUMHYECKON CBA3U

Baxueiine mnpeacTaBUTENM HEOPraHWYECKUX BemlecTB. Hemertamwibsl U ux

COCAMHCHU. Meranns u NXCOCANHCHNA

4.1

Knaccudukanus u HOMEHKIATypa HEOPTaHMYECKUX COCIWHEHUH: OKCHJIOB
(coneobpazyroriue: OCHOBHBIE, KHCJIOTHBIE, am(oTepHBIC) u
HecoJieoOpa3yrolliue; OCHOBAaHUM (LIENOYM W HEpPACTBOPUMbBIE OCHOBAaHUS);
KHCJIOT  (KUCIOpOACOJep)Kamue ¥ OECKHCIOpOJIHBIE, OJHOOCHOBHBIE U

MHOTOOCHOBHBI€); COJIeH (CPEIHUX U KUCIIBIX)

4.2

@u3nyecKue M XHUMUYECKHE CBOMCTBA MPOCTBIX BEHIECTB-HEMETAJIOB:

BOJIOPO/Ia, XJIOpa, KUCIOPOia, Cepbl, a30Ta, pocdopa, yriepoa, KpeMHUS

4.3

dusnyueckrie W XUMHUYECKHE CBOMCTBA IMPOCTBIX BEIICCTB-MCTAJUIOB: JIMTHA,
HaTpus, Kajius, Marauvda n KaJlb1Iu4d, AJIFOMHHHA, Keiesa.

DIEKTPOXUMHUYECKUNPSAHATIPSHKEHUMMETAIIIOB

4.4

duszndeckue U XUMUYECKHE CBOMCTBA BOJOPOJHBIX COCAMHEHUN HEMETaJUIOB:

XJIOPOBOIOPO/Ia, CEPOBOIOPOIa, AMMHAKA

4.5

dusnueckue W XUMHUYECKHE CBOMCTBA OKCHIOB HemetamioB: cepol (1V, VI),
asota(ll, 1V, V), dochopa(lll, V), yraepoma(ll, 1V), xkpemuusa(lV).

HOHy‘IeHI/IeOKCI/IHOBHeMeTaIIHOB

4.6

Xumudeckue cBoiictBa okcunoB: MetawioB |A-IIIA rpymn, mmuka, memu(ll) u

xeresa(ll, 11).IToaydeHueokCHI0BMETAIIIIOB

4.7

XUMHUYECKHE CBOMCTBA OCHOBaHMM M aM(pOTEpHBIX T'MIPOKCHIOB (Ha mpuMepe
TUAPOKCUAOB  QIOMHMHMA, JKene3a, uuHKa). llomydeHueocHoBanuii u

aM(pOTEPHBIXTHUAPOKCHIOB

4.8

OO01ue XMMHUYECKHE CBOMCTBA KHCIOT: XJIOPOBOJOPOJHOM, CEPOBOJOPOJIHOM,
CEpHHUCTOH, cepHOU, a30THOU, (ocopHOi, KpeMHUEBOH, yronbHOH. OcoObie
XUMHUYECKHE CBOMCTBA KOHUEHTPUPOBAHHOW CEPHOM M Aa30THOW KHCIOT.

HonyquI/Ie KHUCJIOT

4.9

OO0ure xuMuyeckue cBoicTBa cpeiHux couiell. [lomydenneconeit

4.10

HOHy‘IeHI/Ie, CO6I/IpaHI/Ie, pacno3HaBaHrue BOAOPOAA, KHUCIOPOAAd, daMMHUAKA,

YIJICKUCIIOIO ra3a B J'Ia60paT0pI/II/I

411

HOJ'Iy‘-ICHI/IC aMMMakKa, CCpHOf/'I M a30THOM KHCIOT B MMPOMBIIIJIICHHOCTH.

OO0111ecnocoObINOTyYeHUSIMETATIIOB




4.12

I'enetnueckas CBI3b MCKAY KiIaCCaMH HCOPTaHUYCCKUX COCZ[I/IHCHI/Iﬁ

XUMUYECKUEPEAKIIUU

5.1

Knaccugukamus XuMHUECKUX peakUuil M0 pa3IuyHbIM IpU3HAKAM: 110 YUCITY U
COCTaBy Y4YaCTBYIOIIMX B PEAKIHMU BELIECTB, IO TEIIOBOMY 3¢ (deKTy, 1o

W3MCEHCHHIO CTEIICHEH OKHMCICHUS XMMHUYCCKHX IICMESHTOB

5.2

TernoBoit 3GeKT XUMUIECKON peakIiy, TEPMOXUMHUYECKHE YpaBHEHUS. DK30-

1 QHAOTCPMHUYCCKUC PCAKIIUH. TepMOXI/IMI/IquKI/Ie YpaBHCHUA

5.3

OKHCIIUTEIIEHOBOCCTAHOBUTEIILHEIC pCaKknum. OKUCIIHTEIN U BOCCTAaHOBHUTEIIH.
HpOHeCCBIOKI/ICJ'IeHI/Ifl n BOCCTAaHOBJICHUA.

DNEeKTPOHHBIN0aTaHCOKUCIUTEIbHOBOCCTAHOBUTEIbHOMpEAKINU

5.4

Teopust AIeKTPOTUTHYECKON nuccoruanuu. KaTHoHbI, aHMOHBI. DJIEKTPOJUTHI U

HEIIeKTPOJUTHI. CUITbHBIC U clTa0bIe AIEKTPOJUTHI. CTeNeHbANCCOIuaIliN

5.5

Peakiun monHoro obmeHa. YCIOBHSI MPOTEKAaHUS PEaKIMid MOHHOTO OOMeEHa,

ITOJIHBIE U COKPAIIEHHBIE NOHHBIE YPABHEHUS PEaKLUN

XHUMHS ¥ OKpyXaronjasicpeaa

6.1

BemiectBa m marepuanbl B TOBCEIHEBHOM KU3HU 4esloBeka. be3zomacHoe
WCIIOJIb30BAHUE BEIIECTB M XMMHUYECKHX pPEaKIUid B JIa0OpaTopuu H OBITY.

HepBaﬂHOMOH_[BHpI/IXI/IMI/I‘ICCKI/IXO)KOFaX " OTPABJICHUAX

6.2

XUMHYECKOe 3arpsi3HEHHE OKpyXKaromiel cpeabl  (KHCIOTHBIE — JIOXK[IH,
3arpsi3HEHUE MOYBBI, BO3JyXa W BOJOEMOB), CIOCOOBI €ro MperOoTBPALICHHS
[Ipenenbras gomyctumas koHreHTpamus BemiectB (ITJK). Posp xumum B
pELIeHUH HKOJIOTMYECKUX TMpobieMm. YcuieHue mapHUKOBOro 3ddexra,

Paspymi€HUE 030HOBOI'0 CJI0OsA

6.3

[Ipumenenue cepsl, a3ora, Gocdopa, yriepoaa, KpEeMHHSI U MUX COCIAUHCHHH B
OBITY, MEIUIIMHE, MPOMBINUICHHOCTH W CEJIBbCKOM Xo3siicTBe. [IpumeHeHue
METAJJIOB M CIUJIaBOB (CTalb, YYr'yH, AIOpaTlOMUHUN, OpoH3a) B OBITY U
NPOMBIIIJICHHOCTH UX coefauHeHuil. [IoHATHE 0 KOppO3MH METAJIOB, OCHOBHBIC

CIIOCOOBI 3allIMTBI UX OT KOPPO3UHU

6.4

[IpupoHbIE MCTOYHUKU YIJIEBOAOPOAOB (Yrojib, MPHUPOJIHBIA Ta3, He(PTh),

MPOIYKTHI X TepepaboTKu (OEH3HH), UX POJb B OBITY M MIPOMBIIIIEHHOCTH

6.5

HepBOHa‘IaIIBHLIe MOHATUSA 00 OPraHNYCCKUX BCHICCTBAX KaK O COCAUHCHHAX
yriaepoaa (MeTaH, 9TaH, 9TUJICH, alCTWJICH, 5TaHOJI, TJIMICPUH, YKCYCHAA KI/ICJ'IOTa).
[ToHsTHE O OMOJIOTMYECKH BaXKHBIX BCIICCTBAX: KUPAX, 6CJ'IKaX, YIIICBOAAX — U UX

POJIA B ’KU3HHU YCJIOBCKA




7 Pacuérsr:
7.1 o(GopPMyIaMXUMUIECKUXCOCTUHECHUN
7.2 Macchbl (MaccoBOi) J10JIM PaCTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 HOXUMHYECKUMYPAaBHEHHSIM
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