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HOACHUTEJIBHAS 3AIINCKA

[IporpaMma 1O XUMHUM Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHuUs
COCTaBJI€HA Ha OCHOBE TpeOOBaHUN K pe3ysbTaTaM OCBOCHHUS OCHOBHOM
o0pa3zoBaTeIbHON MPOrpaMMbl OCHOBHOTO OOIIIETO 00pa30BaHMsl, TPEACTaBICHHBIX
B ®I'OC OO0, a Takxke Ha OcHOBe (¢eaepaibHOil pabdodeil mnporpaMMbl
BOCIIUTAHUS U C YYETOM KOHIEMIIMY MPENoJaBaHus yaeOHOro peaMeTa « XUMHUS»
B 00pa3oBaTeNbHbIX opranuzanuax Poccuiickoit @enepanuu.

[Iporpamma mo xumuu 1aé€T TpEACTaBICHUE O IENsAX, OOIIeH cTpaTeruu
oOy4yeHUsi, BOCIUTAHUS U Pa3BUTUS OOYy4YAIONIUXCS CpPEACTBAMHU y4eOHOro
nmpeamera, yCTaHABIIMBAET o0s13aTenbHOe peaMEeTHOE coJiepKaHue,
mpeaycMaTpUBAET PACHPEACIICHHE €ro MO KjaccaM M CTPYKTYpUpOBaHUE TIO
paznelnaM M TeMaM MPOrpaMMbl MO XUMHUH, OMNpPEIEseT KOJUYECTBEHHBIC U
KaueCTBEHHBIC XapaKTEPUCTUKHU COJIepIKaHusl, PEKOMEHTYEeMYIO
MOCJICIOBATENIBHOCTh ~ M3YYCHUST XUMUHM C  Y4ETOM  MEXIPEAMETHBIX W
BHYTPUIIPEAMETHBIX  CBSI3€M, JIOTMKKM  y4eOHOro  MpoIlecca, BO3PACTHHIX
OCOOCHHOCTEH OOydYarolIuxcsi, ONpPEAeNIIeT BO3MOXHOCTH TIpeaMera s
peanuzanuu TpeOOBaHMM K pe3yjbTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTeIbHOMU
IporpaMMbl Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHus, a Takke TpeOOBaHUH K
pesynbrataMm oOy4eHHs] XMMUHU Ha YPOBHE IeJeil u3ydeHus MpeaMeTa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIbHON JEeATEIbHOCTH OOYYaromIerocsi MO OCBOEHHUIO
y4eOHOT 0 Co/IepKaHUsI.

3HaHMEe XUMHUH CIY>KUT OCHOBOM i (POPMUPOBAHUS MHUPOBO33PEHUS
oOy4aromierocsi, €ro MpeACTaBICHU O MaTePUAIbHOM €IUHCTBE MHPA, BAKHYIO
poJib UrpatoT (QopMUpYEMble XUMHUEH MPECTABICHUS O B3aWMOIPEBPAIICHUAX
SHEPIrUUd M 00 SBOJIIONUHU BEIIECTB B MPHUPOJE, O IMyTSAX pEIIeHUs 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, €€ 00IIeH 1 (QYHKIIMOHAIBHON TPaMOTHOCTH;

BHOCHUT BKJaJ B (HOPMHUPOBAHME MBIILIICHUS W TBOPYECKUX CIOCOOHOCTEU
OoOydJarommxcs, HABBIKOB WX CaMOCTOSTENIBHOW Y4eOHOW  JIeSITEIbHOCTH,
AKCHEPUMEHTAIBHBIX M HCCIIEIOBATENIbCKUX YMEHUN, HEOOXOAUMBIX KaK B
MOBCEIHEBHOM JKU3HU, TaK ¥ B TPO(PECCHOHATLHOMN eI TeTbHOCTH;

3HAKOMUT CO CHEUU(PUKOW HAYyYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI
LIETIOCTHOTO B3TJI/1a HA €IMHCTBO MPUPObI U YEJIOBEKA, SIBIISIETCS OTBETCTBEHHBIM
3TanoM B JOPMHUPOBAHUM €CTECTBEHHO-HAYYHOU IPaMOTHOCTH 00YyYaroluXcs;



crocoOCTByeT (OPMHUPOBAHUIO IIEHHOCTHOI'O OTHOIIEHUS K E€CTECTBEHHO-
Hay4YHBIM 3HaHUSM, K MPUPOJIE, K YEIOBEKY, BHOCUT CBOW BKJIaJ B AKOJOTUUYECKOE
oOpa3zoBaHue 00yUaOIINXCS.

JlanHble HampaBieHUsT B OOYyYEHHU XUMHUU OOECHEeUMBAIOTCS CHEUU(UKOM
COepKaHMsl  y4eOHOro  MpeaMeTa, KOTOPBIM  SBISIETCS  MEJaroruyecku
aJanTUPOBAHHBIM OTpakeHHWeM 0a30BOM HAYKH XMMHH Ha ONPEEIEHHOM JTare eé
pPa3BUTHSL.

Kypc xumMun Ha ypoBHE OCHOBHOTO OOLIEro oOpa3oBaHMsl OPUEHTHUPOBAH HA
OCBOCHHUE OOYYAIONTUMHUCS CHUCTEMBI TMEPBOHAYAIBHBIX TOHSATUM XUMHUU, OCHOB
HEOPraHUYEeCKOM XUMHHM W HEKOTOPHIX OTACIBHBIX 3HAYUMBIX TMOHSITUH
OpraHUYeCKOM XUMHUHU.

CrpykTypa coaep:kaHusl MPOTpaMMbl MO XUMHUH C(HOPMHUpPOBAHA HAa OCHOBE
CUCTEMHOro mnojaxonaa Kk e€ uzyudeHuto. CopepkaHue CKIIAJbIBAETCS U3 CUCTEMBI
MOHSATUN O XMMUYECKOM 3JIEMEHTE M BEIIECTBE M CUCTEMBbI TIOHATUN O XUMUYECKOM
peakiuu. OO0e OTH CHCTEMBI CTPYKTYPHO OpPraHM30BaHbl 0 TPHUHIIUITY
MOCJIEIOBATENIBHOTO PA3BUTHS 3HAHUIM HA OCHOBE TEOPETUYECKUX MPEICTABICHUM
Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHUSI KaK OCHOBBI BCEr0 €CTECTBO3HAHMS;

— [lepuonnueckoro 3akoHa /[. 1. MeHieneeBa Kak OCHOBHOT'O 3aKOHA XMMUH;

— YYEHHS O CTPOEHUHU aTOMa U XUMHUUYECKOU CBSI3U;

— TpeNCTaBICHUN 00 DIIEKTPOJMTHYECKOW JTUCCOIMAIIMM BEIIEeCTB B
pacTBopax.

Teopernueckne 3HaHUSA pacCMaTpPUBAIOTCS HAa OCHOBE OSMIMPHYECKHU
TIOJIYYEHHBIX U OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEAOBATENBHO OT OJAHOTO
YPOBHS K JIpyroMy, BBITIONHSAS (QYHKIUU OOBSCHEHUS W TPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUS U BO3MOKHOCTEH MPAKTHUUECKOTO MPUMEHEHHUS U TOJIYYEHUS
U3Y4YaeMbIX BEUIECTB.

OcBoeHue mporpaMMbl IO XUMHU  CHOCOOCTBYeT  (hOPMHUPOBAHUIO
MPEJICTABJIEHUS] O XUMUUYECKON COCTABISAIOLICH HAYyYHON KapTUHBI MUpPA B JIOTUKE
e€ CHUCTeMHOW NpHUPOAbl, LIEHHOCTHOTO OTHOLICHHS K HAYYHOMY 3HAHUIO H
MeToJaM TNO3HaHMs B Hayke. M3ydeHue XUMHU MPOUCXOJHUT C MPUBICUCHHEM
3HAHWA W3 paHee W3YYEHHBIX Y4YEOHBIX MpeamMeToB: «OKpyxKaroumi Mupy,
«buonorus. 5-7 knaccel» U «Pu3nKa. 7 Kiaccy.

[Ipy wW3ydeHWM XUMHH TPOUCXOAWT (HOPMUPOBAHHE 3HAHWA OCHOB
XUMHUYECKOW HAyKH Kak O0JaCTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHYECKOMN
NEATEIbHOCTU YEJIOBEKa M Kak OJHOT0 M3 KOMIIOHEHTOB MHUPOBOM KYJIbTYPHI.
3amaya yuyeOHOro mpeaMeTa COCTOMT B (POPMHPOBAHMHM CHCTEMBl XMMHYECKUX
3HAHUM — Ba)KHEUIIMX (PaKTOB, MOHSATHUM, 3aKOHOB U TEOPETUUECKUX TOJOKCHHUH,
JOCTYNHBIX OOOOIIEHUH MHUPOBO33PEHUYECKOrO0 XapaKTepa, fA3blKa HayKH, B



NpUOOIIEHMM K HAyYHbIM METOAaM I[IO3HAHMS MpPU H3YYEHUM BEIIECTB U
XUMHYECKUX peakiuii, B (OPMUPOBAHUU U PA3BUTHM MO3HABATEIbHBIX YMEHUU U
UX TPUMEHEHWH B Y4YEOHO-IIO3HABATENbHOW M Y4EOHO-UCCIIENOBATEIbCKON
JEeSATENbHOCTH, OCBOEHUM MpaBHil Oe30MacHOro oOpamieHus ¢ BEIIeCTBaMHU B
MOBCETHEBHOM KHU3HM.

[Ipy M3yyeHUM XUMHUM HAa YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMs BaKHOE
3HauYEHUE MPUOOPENIN TaKHUe 11U, KaK:

— (opMupoBaHHE MHTEJUIEKTYaJIbHO pa3BUTOM JIMYHOCTH, TOTOBOWM K
caM000pa30BaHUIO, COTPYAHHYECTBY, CAMOCTOSTEIBHOMY MPHUHATUIO PEIICHHMH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSIM SKU3HU;

—  HampaBJICHHOCTh  OOyYeHHMs] Ha CHCTEMaTU4YeCKoe MpHOOLIEHUE
oOydJarommxcs K CaMOCTOSTENbHOW TO3HABATEIBHOW AESTENbHOCTH, HAayYHBIM
METOJIaM TO03HAaHMSI, (POPMHUPYIOIIMM MOTHUBAIMIO W Pa3BUTHE CIIOCOOHOCTEH K
XHMHWH;

— obecrnieyeHue yclIoBUM, CIOCOOCTBYIOIINX MPUOOPETEHUIO 00yYatOIIUMHUCS
OMbITAa Pa3HOOOPA3HOM NEATETLHOCTH, MO3HAHUS M CAaMOIIO3HAHUS, KIIFOUEBBIX
HABBIKOB (KJIFOUEBBIX KOMIETEHIMI), UMEIOIINX YHUBEpPCAJIbHOE 3HAUCHUE MJIf
Pa3TUYHBIX BUIOB JIEATEILHOCTH;

— ((dopmupoBanue o0miel (YHKIMOHATBFHOM UM  €CTECTBEHHO-HAYYHOU
rPaMOTHOCTH, B TOM 4YHCJI€ YMEHUH OOBSCHATh M OIEHUBATH SIBICHUS
OKPYXAIOIEr0o MHpA, WCIOJIb3Ys 3HAHUS U ONBIT, IMOJYYCHHBIE MPU H3YYCHUH
XUMHH, TPUMEHATh HMX TPH PEUIEHUU Mpo0JeM B TOBCEAHEBHOM >KU3HU H
TPYIOBOM JIEATETLHOCTH;

— ¢opMmupoBaHUE Yy OOyYalOlUMXCS TYMaHHUCTUYECKUX OTHOIICHUH,
NOHMMAHHUS [EHHOCTH XHMHYECKMX 3HAHUW HJs BBIPAOOTKH DKOJOTHYECKHU
11eJIeCO00pa3HOro TMOBEACHUSI B OBITY U TPYIAOBOW JACSATEIBHOCTH B IEIX
COXPAaHEHUS CBOETO 3/I0POBbS U OKPYKAIOIICH MPUPOTHOM Cpeibl;

— pa3BUTHE MOTUBAIMM K OOYYEHHUIO, CIIOCOOHOCTEN K CaMOKOHTPOIIO M
CAMOBOCIIUTAHMIO Ha OCHOBE YCBOGHMsI OOILEYEIOBEYECKHX IEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MPOGMIS U HANPaBICHHOCTH JaJbHEHIIETO
o0yJeHHUS.

OOmiee 4MCIO YacoB, OTBEAEHHBIX MJS M3YyYEHUs XUMHUU Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3zoBaHusi, cocTaBisieT 136 yacos: B 8 kinacce — 68 yacos (2
yaca B HeJel0), B 9 kiacce — 68 yacoB (2 yaca B HEJIEINIO).



COIAEPKXAHUE OBYYEHUA

8 KIIACC

IlepBoHayaabHbIe XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Poib XMMUK B KU3HU YellOBEKA. XMMUSA B CUCTEME HayK.
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
aneMeHTOB. [IpocThie U ClIoXKHbBIE BEIECTBA. 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.

KonuuecTBo BemiectBa. Mosib. MonsipHas Mmacca. 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. Knaccudbuxarms
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 O00pa3lloB HEOPraHMYECKUX BEIIECTB, HAOJIOJICHHE
¢usnuecknx (TUIaBICHHE BOCKA, TasHUE JIbJla, pAcTHpPaHUE caxapa B CTYIKE,
KUIEHUE W KOHJEHCAlUs BOJbl) U XMMHUYECKUX (TOPEHUE CBEYM, IMPOKATMBAHUE
MEJTHON MPOBOJIOKH, B3aUMOJIEHCTBHE MeJIa ¢ KUCIIOTOM) sSIBIICHUH, HAOII0IeHUE 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),
M3y4eHHE CIOCOOOB pa3/IelieHus CMECEi: C 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:xHeiilye 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] KucJIopoda B JabOpaTOpud W NPOMBINUIEHHOCTH. 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, yCUJICHHE TapHUKOBOTro 3¢ (dekrta, pa3pylieHue 030HOBOTO CIIOSI.

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

Monsipabiii 00BEM ra3oB. Pac4€Thl MO0 XMMUYECKUM 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 BOJbI B MPUPOJE.
3arpsi3HeHrEe MPUPOIHBIX BOJ. OXpaHa U OUMCTKA IPUPOJAHBIX BOJI.

Knaccuduxanus neoprannueckux coenuHennit. Oxcuasl. Kiaccudukarus
OKCHJOB:  coyieoOpa3sytomnie  (OCHOBHBbIC, KHUCJIOTHbIE, aM@oTepHble) W
HecoseoOpasyromue. Homenknatypa okcupoB. ®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. Ousnueckue 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 oO0pa3llaMd 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),
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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
OCHOBAaHMH, BBITECHEHUE OJHOTO METa/lla 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. XHMMHUYECKAsi CBS3b.
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
IPYILIBI 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 nosoxxeHutro B [lepuonnueckoii cucreme [l. 1. Menneneesa.

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. J[. M. MenpeneeB — y4yéHbli U
rpaXkJIaHUH.

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

Crenenbr  okucneHus.  OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIE  PEAKIHUU.
IIponiecchl okucaeHus U BoccTaHOBIEHUA. OKUCIUTENNU 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, peakiuu pa3ioKeHHs], COeTUHEHNUS ).

Mexcnpeomemmunle ceéa3u



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

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

®usuka: marepus, aroM, D3JJIEKTPOH, HPOTOH, HEUTPOH, HOH, HYKIIHI,
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'eorpadus: armocdepa, ruapochepa, MuUHEpandbl, TOPHBIC TMOPOJIHI,
MOJIE3HBIE UCKOMAaeMbl€, TOILIUBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBO 1 XMMHUYECKAsl peaKus

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucteMa XMUMUYECKUX JIEMEHTOB /l.
N. MenneneeBa. CtpoeHne aToMOB. 3aKOHOMEPHOCTH B HU3MEHEHUM 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
PEWETOK, 3aBUCHUMOCTh CBOMCTB BEIIECTBA OT TUIIA KPUCTAJIMYECKON PEIIETKU U
BUJIa XUMHWYECKOH CBSI3H.

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

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 PEAKIMU, 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 PEAKIUMU M TOJIOKEHUE XHUMHUYECKOTO

pPaBHOBECHSL.
OKHUCIUTENbHO-BOCCTAHOBUTENIbHBIE ~ PEAKIMU,  JJICKTPOHHBIM  OanaHc
OKHCJIUTEITbHO-BOCCTAHOBUTEIBHOU peaKkuuu. CocraBneHue ypaBHEHU
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OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKUUMA C  HCHOJIb30BAHUEM  METOJa
AIIEKTPOHHOTO OasnaHca.

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 peaKIM HOHHOTO 0OMEHa,
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 KPUCTANIMYECKUX 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 BEIIECTB, MpOLEcca AWCCOLMALUMU KHUCIOT, IIEJIOYEd U CoJier
(BO3MOXKHO  WCTOJIb30BAaHWE BHJICO MaTE€pUalioB), TIPOBEJICHHE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TPU3HAKM  TPOTEKAHWS  pPEaKIUid  HMOHHOTO  OOMEHa
(oOpazoBaHme ocajka, BBIJICICHHE Ta3a, o0O0pa3oBaHHWE BOAbI), OIBITOB,
WUIIOCTPUPYIOIUX ~ IPUMEPBI  OKUCIIUTEIbHO-BOCCTAHOBUTENBHBIX  PEaKLUU
(ropeHue, peakiuu pasiioKEeHHs, COSTUHEHUS ), pacliO3HaBaHHE HEOPTaHHMYECKHX
BCIIECTB C IIOMOLIBK0 KAUYECTBEHHBIX PpEAKUMM Ha HWOHBI, pEILICHUE
JKCIIEpUMEHTAJIbHBIX 3a/a4.

Hemerasiibl 4 MX cOeAMHEHUS

OO6miast xapakTtepucTuka ranoreHoB. (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.
ConsHas KHCIIOTa, XMMHYECKUE CBOMCTBA, IMOJydyeHUEe, NMpuMmeHeHue. JlelicTBue
XJIOpa W XJIOPOBOJAOPOJA HA OpPraHMW3M 4YeJIOBEKa. BakHeumume XJIopuapl U HX
HaXO0XJCHHUE B IIPUPOJIE.

O6mrast xapaktepuctuka 3meMeHToB VIA-rpynmbel. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIC cTeneHu okucieHus. CTpoeHne M (PU3MYECKHe 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, (QuU3NYECKHe ¢ XUMHUYECKHE CBOWCTBa (00Omue 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
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cynbdar-uoH. HaxoxaeHnue cepbl U €€ COCIUHEHHN B TpUpoJie. 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 OKHCIECHHS. A30T, pacCIpOCTpPaHEHHE 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. XUMHUYECKOE 3arpsi3HEHUE OKpY Xk alolel cpeibl COeTMHEHUSIMU 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. Mcronb3zoBanue ¢pochaTroB B KauecTBe MUHEPATBHBIX YAOOPEHHIA.

O6mas xapakrepuctuka sneMeHToB IV A-rpynmnbel. OCOOEHHOCTH CTPOEHUS
aTOMOB,  XapaKTEepHble  CTENEHU  OKHUCICHUS.  YTJEepoj,  aJuIOTPOITHBIE
Moau(UKALMK, PACHpPOCTPaHEHHE B TMpupone, (HU3UYECKUEe U XHUMUUYECKHE
cBoiicTBa. Ancop6iusi. KpyroBopor yriepoaa B npupoje. OKCUabl yriepoja, ux
¢usznueckre M XUMUYECKHME CBOWMCTBa, JACHCTBHE HA JKUBBIE OpPraHU3MBI,
NOJIyYeHHEe W TpPUMEHEHHE. DKOJOTHYEeCKHue MpOoOJIeMbl, CBA3aHHBIE C OKCHUIOM
yraepoaa (IV), rumore3a r100aNbHOTO TMOTEIUICHHUS KIUMAaTa, MapHUKOBBIM
addekr. YronpHas KUCIOTa U €€ CONMM, X (PU3NYECKUE M XUMHYECKHUE CBOMCTBA,
nojiyueHue U mnpuMeHeHue. KauecTBeHHas peakiuss Ha KapOOHAT-MOHBI.
Hcnonb3oBanue xkapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUICHHOCTA U CEIbCKOM
XO35MCTBE.

[lepBoHaYanbHBIC TOHATHS 00 OPraHUYECKUX BEHIECTBAX KAK O COCTUHEHUSIX
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.
[TorsiTHE 0 OMOJOTUYECKN BaXKHBIX BEIIECTBAX: JKHUPaAX, ONKaX, YIJIeBOJaX — U UX
poii B KM3HM 4YeJloBeKa. MarepuaibHOE€ €IUHCTBO OPraHUYECKHX U
HEOPraHUYECKUX COCAUHEHUM.

Kpemuuii, ero ¢usuueckue W XUMHUECKHE CBOICTBA, MOJYy4YEHHE U
npuMmeHerre. CoenuHeHHs KpeMHHs B mpupojge. OOmme mpeacTaBieHus o0
okcune kpemHus (1V) m xkpemuueBoi kuciore. CHIMKAThl, UX UCIOJIb30BAHHE B
OBITY, B IIPOMBIIIJICHHOCTH. BakHelue CTpOUTEIbHbIE MaTepHallbl: KepaMHUKa,
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CTEKJIO, LIEMEHT, OeToH, xkene300eToH. [IpoOneMbl 0€30MacHOTO HCHOJIb30BAHUS
CTPOUTENBHBIX MATEPUATIOB B IOBCEIHEBHOM KU3HM.

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 COCAMHEHUM (BO3MOXKHO HCIIOJIb30BAHUE BHJICOMATEPHUAIIOB),
O3HAKOMJICHHE ¢ oOpas3laMud XJOpHUAOB (TAJIOTE€HUIOB), O3HAKOMJICHUE C
oOpasmamMu  ceppl M €€  COeAUHEHUSIMU  (BO3MOXKHO  MCIIOJIb30BaHHE
BUJIeOMAaTeprasoB), HaOJOICHUE TIpoliecca OOyTIMBaHUs caxapa MoJl JIeHCTBUEM
KOHIICHTPUPOBAHHOW CEPHOM  KHUCJIOTHI, M3y4YCHHE XUMUYECKUX 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
BUJIEOMATEpUajIoB), oOpa3aMu a30THBIX U (HOCHOPHBIX YAOOPEHHI, MOydeHHE,
coObupaHue, pacro3HaBaHWE W W3YYCHUE CBOWCTB aMMHaKa, IPOBEJICHHE
KaueCTBEHHBIX PEaKIUi Ha MOH aMMOHUS U (PocdaT-uOH U U3yYEHHE MPHU3HAKOB
WX MPOTEKAHUS, B3aUMOJICUCTBUE KOHIICHTPUPOBAHHON a30THOM KUCJIOTHI C MEJIbIO
(BO3MOXHO UCIIOIb30BaHUE BUJIEOMATEPHUAIIOB), U3y4YEHUE Mozenen
KPUCTANTMYECKUX pemETOK anMasza, rpadura, (QysuiepeHa, O3HaAKOMIJICHHE C
IIPOIIECCOM  aICOPOIIMHM  PACTBOPEHHBIX BEIIECTB AaKTUBUPOBAHHBIM YIVIEM H
YCTPOMCTBOM MPOTUBOTAa3a, MOJydyeHUe, coOOUpaHue, paclo3HaBaHUEe W HU3YyUYEHUE
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 HeMETaIJIbI U UX COETUHEHU 5.

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
METAJUIMYECKAas] ~ KpPUCTAUIMUECKass  peIIETKa.  DJIEKTPOXUMUYECKHU P
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 ¥ TIPOMBIIILICHHOCTH.

[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
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TUAPOKCHABI HATpusa MW Kanus. [IpumMeHeHue MIeNOYHBIX METAUIOB W HX
COCIMHECHUM.

IllenoyHO3EMENBHBIE METAJUIBI MArHUM W KalbLMK: TOJOXCHHE B
Ilepuonnueckon cucreMe xumudeckux sinemeHToB JI. 1. Menneneesa, ctpoenue
MX aTOMOB, HAaXO0XJI€HUE B TIpupojae. PU3NUECKUe U XUMUYECKHE 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 altOMUHMSA. AM(OTEpHBIE CBOWCTBA OKCUJIa U THIPOKCHIA
AJTIOMUHUSL.

Kenezo: nonoxenue B [lepuoanveckoil cucreMe XUMUYECKUX JIEMEHTOB /.
N. MenpaeneeBa, CTpOEHHE aToMa, HaXOoXJeHWE B mnpupoje. Ddusznueckue u
XUMUYECKHE CBOMCTBA kene3a. OKCUabl, THAPOKCUIBLI U conu xkenesa (I1) u xenesa
(1), ux coctaB, CBOWCTBA U MOJIyUYCHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHME C oO0pa3llaMud METAJIOB U CIUIABOB, HUX (DU3WYECKUMU
CBOMCTBaMH, M3y4YCHUE  PE3yJIbTaTOB  KOPPO3UH  METALUIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BUIEOMATEPHUATIOB), OCOOEHHOCTEM B3aMMOJEWUCTBHUS 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, >KeJie3a
(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 TUAPOKCHUIA IUHKA, PEIIEHUE SKCIEPUMEHTANIbHBIX 3a/1a4 M0 TeMe «BakHeilne
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
MaTepualbl).

Mexcnpeomemunle ceéa3u
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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: HAY4YHBIH (DAKT, THUIOTE3a, 3aKOH,
TEOpHWs, aHajdu3, CHHTE3, KIaCCH(PUKAIUA, TMEePUOJIUIHOCTh, HAOIIOACHHE,
AKCIIEPUMEHT, MOJCIIUPOBAHUE, HW3MEPECHHE, MOJEb, SBICHUE, MAaPHUKOBBIH
3 PeKT, TeXHOJIOTUsI, MAaTEPUAIIbI.

dusnka: wMaTepusi, aToM, OJJICKTPOH, INPOTOH, HEUTPOH, WOH, HYKJIHU],
W30TOIBI, PaJMOAKTUBHOCTh, MOJICKYJIA, JJICKTPHUUYCCKUN 3apsj, MPOBOJIHUKH,
MOJYNIPOBOIHUKH, JUAJCKTPUKH, (POTODIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHHE BEIIEeCTBa, ra3, pacTBOpP, PaCTBOPUMOCTh, KPUCTAJUTHYECKAs
pemérka, CruiaBbl, (U3MYECKUEC BEIMYWHBI, CIUHUIIBI M3MEPCHHS, KOCMHYECKOE
POCTPAHCTBO, TUTAHETHI, 3BE3161, COJHIIE.

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

I'eorpadus: armocdepa, rtuapochepa, MHUHEpATbl, TOPHBIE MOPOJIHI,
NIOJIC3HBIC NCKOIIAeMbIC, TOTLJIMBO, BOJIHBIC PECYPCHI.
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IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMA ITPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE PE3yJbTaThl OCBOEHUSI MPOTPAaMMbl OCHOBHOTO OOIIEro
o0Opa3oBaHus JOCTUTAIOTCA B XOJ€ OOy4YeHHMs] XUMUU B €JIMHCTBE y4eOHOH H
BOCMUTATEIBHON NEATEIBHOCTH B COOTBETCTBUU C TPATULIMOHHBIMUA POCCUUCKUMU
COITMOKYJIbTYPHBIMU M JTYXOBHO-HPaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATHIMU B
oOlllecTBE TMpaBWJIaMM U HOPMAaMHU TOBEJACHUS M CIIOCOOCTBYIOT MpoIleccam
CaMOTMO3HaHUs, CAMOPA3BUTHS U COLIMATU3AIMH 00yYalOLIHXCSl.

JInuHOCTHBIE  pe3yibTaThl  OTPAXKAIOT  TOTOBHOCTh  OOydYaromuxcs
PYKOBOJICTBOBAThCSL CHUCTEMOM TO3WUTHUBHBIX IIEHHOCTHBIX OpPHUEHTAIMA U
paclIMpeHue OMbITa IeSITEIbHOCTH Ha €€ OCHOBE, B TOM YKCJIE B YACTHU:

1) naTpHOTHYECKOr0 BOCIIUTAHUS

IIEHHOCTHOTO OTHOIIEHUSI K OT€UYECTBEHHOMY KYJIBTYPHOMY, UCTOPUUECKOMY
U HaydyHOMY HAacCJIeJuI0, TMOHMMaHUs 3HAYCHUS] XMUMHUYECKOW HAYyKH B KU3HH
COBPEMEHHOT'0 OOIIECTBA, CIIOCOOHOCTH BIIAJIETh JOCTOBEPHOW MHpOpMaIeil o
NEPEAOBBIX JOCTHXKCHUSAX W OTKPBITHSX MHPOBOM M OTEYECTBEHHOW XHUMHH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUIX 00 YCTPOWCTBE MHpa U 0OIIECTBa;

2) rpaskIaHCKOr0 BOCIIUTAHUS:

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
AKCIIEPUMEHTOB, CO3/JaHUU YYEOHBIX MPOEKTOB, CTPEMIICHHS K B3aMMOIIOHUMAHUIO
M B3aUMOIIOMOIIM B TpoOIecce ITOW Y4YeOHOUM JesATENbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TOBEACHUE M IOCTYNKA CBOMX TOBapUUIEH C MO3ULIHNH
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUN MOCTYIKOB;

3) HeHHOCTH HAYYHOTO TIO3HAHUS:

MHPOBO33PEHUYECKUE NPEACTABICHUS O BEIIECTBE U XMMHYECKOW PEAKLIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTUS HAYKH W COCTABIISIOIINE
OCHOBY JUJII TIOHUMAHUSI CYIIHOCTH HAYYHOW KapTUHBI MHUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUSI TPUPOJbI, B3aUMOCBA3IX 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,
MO3HABATEIbHOM, MH(GOPMAIMOHHON M YUTATEIbCKOM KYJIbTYphl, B TOM 4YHUCJE
HaBBIKOB CaMOCTOSITEILHOM pabOThl C y4yeOHbIMHU TEKCTaMHu, CIpPaBOYHOMN
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JUTEPATypOr, JOCTYIMHBIMH TEXHUYCCKHUMH CpEACTBAMH HH()OPMAIMOHHBIX
TEXHOJIOTHM;

UHTEpeC K OOYYEHHIO M TO3HAHUIO, JI00O3HATENBHOCTh, T'OTOBHOCTH H
CIIOCOOHOCTh K  caMOOOpa30BaHMIO, TPOSKTHOW W  HCCIEA0BATEIBCKOM
JEATENBHOCTH, K OCO3HAHHOMY BBIOOpPY HAIPaBICHHOCTH W YPOBHS OOydYCHUS B
JIaTbHEUIIIEM;

4) popMupoBaHUsI KYJbTYPbI 310POBbS

OCO3HAHHWE IICHHOCTH JKWU3HHM, OTBETCTBCHHOI'O OTHOIICHUS K CBOEMY
3JI0POBBIO, YCTAHOBKH Ha 3JI0POBBIH 00pa3 XWU3HH, OCO3HAHWE IOCICJICTBUN W
HENPHUSITHE BPEAHBIX MPUBBIYCK (YIIOTPEOIICHHSI aIKOTOJIsI, HAPKOTHKOB, KYPEHUS),
HEOOXOAUMOCTH COOJIFOJICHUST TIpaBWJI 0€30MacHOCTH TMpU  OOpaAIICHUH C
XHMHYECKUMU BEIIECTBAMHU B OBITY U PEAIbHOMN KU3HU;

5) TPy/10BOro BOCIIUTAHUS:

UHTEPEC K MPAKTUUESCKOMY M3YUYCHHUIO MPOodECcCHii M TpyAa Pa3jIMdHOTO PoJa,
yBOXCHUEC K TPYAy W PE3ysIbTaTaM TPYAOBOW JEATECILHOCTH, B TOM YHCIE Ha
OCHOBE TMPUMECHEHUS TPEIAMETHBIX 3HAHWW TI0 XUMHUHU, OCO3HAHHBIH BBHIOOD
WHAVUBUAYATLHON TPACKTOPHH MPOJIOJDKCHHSI 00pa30BaHUs ¢ YYETOM JIMYHOCTHBIX
UHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH,
yCTIEIIHON MPOodeCcCHOHAIBHON NESITETbHOCTH U Pa3BUTHSI HEOOXOUMBIX YMEHHH,
TOTOBHOCTH aIalITUPOBATHLCS B MPOPECCUOHAIBHOM CPEeJIE;

6) 9KOJIOrM4eCKOro BOCIIUTAHMS:

HKOJIOTHYECKHU I1€JeCO00pa3HOe OTHOIIEHHE K TMPUPOJIE KAaK HCTOUYHHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYyIleCTBOBAaHMS, TOHUMAaHHUE LIEHHOCTH 3J0POBOTO U
Oe3omacHoro oOpasza JKM3HHM, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
¢u3nueckoMy U TICUXMYECKOMY 3J0POBBIO, OCO3HAHME IIEHHOCTH COOJIOICHUS
npaBMI 0€30MACHOTO MOBEACHUS TP padoTe C BEIIECTBAMHU, A TAKXKE B CUTYAIUsX,
YIPOKAOIINX 3IOPOBBIO U JKU3HU JIIO/ICH;

CIIOCOOHOCTH TIPUMEHATHh 3HAHUS, IMOJIydaeMble MPU U3YYCHUH XUMUU, IS
peLIeHUs 3a/1a4, CBSI3aHHBIX C OKPYKAIOLIEH MPUPOJHOM CPENOM, I MMOBBILICHUS
YPOBHS  JKOJOTUYECKOW KyJNbTYpPhl, OCO3HaHHUS TJOOATBHOTO  XapakTepa
HKOJIOTHYECKUX TPOOJIEM W IMyTeH UX pEHIeHUs MOCPEACTBOM METOJO0B XHMHH,
HKOJIOTUYECKOTO MBIIUICHUS, YMEHHUSI PyKOBOJCTBOBATHCS UM B MO3HABATEIHHOM,
KOMMYHHUKAaTUBHOW U COLIMAJIbHON IIPAKTHKE.

METANPEIMETHBIE PE3YJIBTATbBI

B cocraBe MerampeaMeTHBIX PE3YNbTATOB BBIJACISIIOT 3HAYUMBIE IS
dbopMupoBaHUST MHPOBO33pEHHUs OOIICHAYYHBIE TIOHATHA (3aKOH, TEOpHS,
MIPUHIINI, TUTIOTE3a, (DAKT, CUCTeMa, MPOIIECC, IKCIEPUMEHT U JPYTOe.), KOTOPHIE
WCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYCOHBIX MpEaMeTax W TMO3BOJISIIOT Ha
OCHOBE 3HAHWH M3 ATUX MPEAMETOB (POPMHUPOBATH MPEICTABICHUE O IICIIOCTHOM
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Hay4YHOW KapTUHE MUpa, U YHUBEPCAIbHbIC YU4eOHBIC eUCTBUA (ITO3HABATEIbHEIE,
KOMMYHUKATHBHBIE, DPETYJIATUBHBIE), KOTOpbIE 0OECHEeunBalOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO M OCYIIECTBIEHUIO YYEOHOMU
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, YCTAaHABIWBATh B3aMMOCBS3b C JIPYTMMH TMOHSTHSMHU), UCIOJIH30BATh
MOHSTHUS JJ1s1 O0OBSICHEHHS OTJEIbHBIX (DaKTOB U SBJICHUHN, BRIOUPATh OCHOBAHUS U
KpUTEpUU ISl KiIacCU(PUKAMK XUMHUUYECKUX BEIIECTB U XMUMHUYECKHX PEaKIIHi,
yCTaHABJIMBATh TMPUYMHHO-CIIEJICTBEHHBIC CBSI3U MEXIy OOBEKTAMH HW3Y4YEHUS,
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 MOJCIBHBIC MPE/ICTABICHUS —
XUMUYECKUI 3HAaK (CHUMBOJI D3JIEMEHTa), XUMH4YecKas ¢opmysia U YpaBHCHHUE
XUMHYECKOW peakiy — MPU pelIeHUH y4eOHO-TT03HABATENbHBIX 3a/1a4, C YUETOM
ATUX MOJEIBHBIX NMPEACTABICHUN BBISBISITh MU XapaKTE€PU30BaTh CYIIECTBEHHbBIC
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 MCIOJIb30BATh IOCTABJICHHBIE BOIMPOCHI B KAau€CTBE WHCTPYMEHTA
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 IpoIllecca,
CaMOCTOSTEIILHO MPOTHO3UPOBATH €ro Pe3yJbTaT, POPMYyIUpPOBATH 00OOIIECHUS U
BBIBOJIBI 110 PE3yJibTaTaM MPOBEAEHHOTO OMBITA, UCCIEIOBAHUS, COCTABISITh OTYET
0 MpojenaHHol padorte.

Pabora ¢ unpopmaumeii:

yMEHHE BBIOMpaTh, AHAIW3UPOBATH W WHTEPIPETUPOBATH HH(POPMAIUIO
Pa3IUYHBIX BUJAOB U (POPM IPEACTABICHUS, MOTYyYaeMYyI0 U3 Pa3HbIX UCTOUYHHKOB
(Hay4HO-TIOMYJISIpHAS.  JIUTEpaTypa XUMHUYECKOTO COAEpP)KAaHMS, CIPAaBOYHBIC
nmocoOusi, pecypcsl WHTepHETa), KPUTUYECKH OIICHUBATH NPOTUBOPEUYHUBYIO H
HEJIOCTOBEPHYIO HH(OpMAIIHIO;

16



YMEHHE NPUMEHSTh Pa3IMYHbIE METOJBlI M 3alpOChl MPU 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 KYJIbTYpOH aKTUBHOI'O MCIOJIb30BAHMS PA3IIMUHBIX IOUCKOBBIX CUCTEM,
CaMOCTOSITEJILHO BHIOMPATh ONTUMANIbHYIO (POpMY IpeacTaBlieHus HHDOpMauu U
WUIIOCTPUPOBATh pEIIAEMble 3aJayd HECJIOKHBIMU CXEMaMH, JHharpaMMmamu,
OpyruMH opMaMu rpauKu U UX KOMOMHAIUSMU;

yMEHHE HCMOJb30BaTh M AaHAIM3UPOBAThL B THpolecce ydyeOHOM W
UCCJIeI0BATENbCKON JAESITENIbHOCTH MH(OPMALUIO O BIMSHUM TPOMBIILIEHHOCTH,
CEJIbCKOTO XO34MCTBAa M TPAHCIOPTAa HA COCTOSHUE OKPY’KAIOIIEH MPUPOIHOM
Cpellbl.

KomMmyHuKkaTHBHBIE YHUBepcaibHbIe yUeOHbIe 1eficTBUS:

yMEHHsS 3aJaBaTh BOIpPOCHl (B Xoie aAuanora W (Wiad) JHUCKYCCHU) TIO
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 BBHIMIOJHEHUS XUMHUYECKOr0 JIKCIepuMeHTa (1abopaTopHOro OIbITa,
1abopaToOpHOM pabOTHI MO UCCIEAOBAHUIO CBOMCTB BEIIECTB, YUEOHOTO MIPOEKTA);

yMEHHUS y4eOHOTrO COTPYIHHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
NO3HABATEJIbHO W HCCIENOBATEIbCKONM  JEATEIbHOCTH IpPU  PEUICHUH
BO3HUKAIONIMX MpPOOJIeM Ha OCHOBE Y4€Ta OOLIMX HHTEPECOB W COIJIACOBAHUSA
no3uiui (00CYXJIeHHs, OOMEH MHEHHUSMH, «MO3TOBBIEC IITYPMBbI», KOOPIWHAIIUS
COBMECTHBIX JICHCTBHUI, OINpEAEICHUE KPUTEPHEB IO OIEHKE KayecTBa
BBITIOJTHEHHOM pabOoTHI U IpyTHE).

PeryasiTuBHbIC YHUBepPCcAJIbHbIE y4eOHbIE 1eiiCTBUA:

YMEHHE CaMOCTOSATEIBHO OIpPEAENATh LEJIH IEATEIbHOCTH, IJIAHUPOBATH,
OCYILIECTBIISATh, KOHTPOJIUPOBATh U NPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JeSITENBHOCTD, BEIOMpATh Hanboee »(HeKTUBHBIE CIOCOOBI PEeIIeHNs] YIEOHBIX U
II0O3HABATEIBHBIX 3a/]a4, CaMOCTOSTEIBHO COCTAaBIATh 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, IPEJIAraeMbl€ B YCJIOBUM 3aJaHUM.

HNPEAMETHBIE PE3YJIBTATDHI

B cocraBe mpeAMETHBIX PpE3YJbTATOB [0 OCBOCHHUI 00s3aTEIbHOTO
COJIepKaHMsl, YCTAaHOBJICHHOTO JaHHON (eaepanibHOM paboueil mnporpamMmon,
BBIICJIAIOT: OCBOCHHBIE OOYYalOIIMMHUCA HAy4YHbIE 3HAHUSA, YMEHUS M CIOCOOBI
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NeucTBUM, creuuduyeckue s NOpeaMeTHor obnactu  «XuMHs», BUIbI
NEATeIbHOCTH 10  TOJYYEHHWIO HOBOTO  3HAHUS, €ro HWHTepIpeTaluu,
peoOpa3oBaHUIO U MPUMEHECHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIUSX.

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

JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0YUAIOIMUXCS YMEHUM:

e PACKPHIBAaTh CMBIC OCHOBHBIX XHUMHUYECKUX TOHSATHUH: aTOM, MOJIEKYJIa,
XUMUYECKUI DJIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMECH
(oHOpPOIHASE M HEOJIHOPO/IHAS ), BAJICHTHOCTh, OTHOCUTEJIbHASI aTOMHAs U
MOJICKYJISIpHAasi Macca, KOJWYECTBO BEIIEeCTBa, MOJb, MOJISIpHAs Macca,
MaccoBasi JIOJIsl XUMUYECKOTO 3JIEMEHTA B COCIMHEHUH, MOJISIPHBIN 00BEM,
OKCHUJI, KHCJIOTA, OCHOBaHHUE, COJIb, DJIEKTPOOTPHUIATEIBHOCTh, CTEIECHBb
OKHCJICHUSI, XMMHYECKasi peakius, KiacCUuPUKaius peakiuil: peakiuu
COCMHEHUS, PpEeaKIUu pPa3JIOKEHUs, PEaKIUu 3aMEIICHUsl, pPeaKiuu
oOMeHa, HK30- ¥ SHJOTEPMUUYECKHUE PEaKIIMH, TEIUIOBOM IP(DEKT peakinu,
SAPO aToMa, JJIEKTPOHHBIM CIIONW aToma, aTOMHash OpOUTaj b, PaguycC
aToMa, XMMHYECKasl CBsI3b, MOJISIPHAS M HEMOJISIPHAsl KOBAJCHTHAs CBS3b,
WOHHAsl CBSI3b, MOH, KaTUOH, aHWOH, PAacTBOP, MaccoBas JOJisI BEIIEeCTBa
(poIeHTHAsI KOHILICHTPAIIKS ) B PaCTBOPE;

e WJUTIOCTPUPOBATh  B3aUMOCBSI3b OCHOBHBIX XHMHYECKHX MOHITHH U
OPUMEHATH 3TH HOHITUS MIPU ONMCAHUH BEUIECTB U UX NIPEBPALICHUN;

e MICIIOJIH30BaTh XUMHUUYECKYIO CUMBOJIUKY JIJIsi COCTaBIIeHUsI (OpMYI BEIIECTB
Y YpPaBHEHUN XUMUUYECKUX PEAKIINIA;

e OIIPENIECTISATh BaJECHTHOCTh aTOMOB JJIEMEHTOB B OMHApPHBIX COCIUHEHUSX,
CTeNeHb  OKUCJEHHUS  DJEMEHTOB B  OWHAapHBIX  COCAMHECHHSX,
NPUHAJIEKHOCTh BELIECTB K ONPEACIEHHOMY KJIAacCy COEIMHEHUN 10
dbopMynaMm, BHI XUMHYECKOW CBs3U (KOBaJICHTHass ¥ HOHHAas) B
HEOPraHMYECKUX COCTUHEHUSX;

epackpeiBaTh 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 YY€HHUsI, 3aKOHa ABOTapo;

e ONMUCHIBATh M XapakTepu3oBaTh TabmuuHyro Qopmy Ilepuoamdeckoit
CUCTEMbl XUMHUUYECKUX DJIEMEHTOB: pa3jiuyaTh [OHATHUS «TJaBHAs
noarpymnmna (A-rpynma)» u «mobouynas noarpynma (b-rpymnma)», Mansie u
OomnbIIMEe TEPHOJBI, COOTHOCHTH OOO3HAYEHHS, KOTOPHIE HMEIOTCS B
tabmune «llepuoguyeckas cucrema XuMHUeckux diemenrtoB [l W.
MenpneneeBay C UHCIOBBIMH XapaKTEPUCTUKAMU CTPOCHHUSI aTOMOB
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XUMHYECKUX AJIEMEHTOB (COCTaB M 3aps] sfapa, 00Ilee YUCI0 3JIEKTPOHOB
U pacnpeaereHre uxX no 3JeKTPOHHBIM CII0SIM);

e KJIACCU(PUIIMPOBATh XUMHYECKHE BJIEMEHThl, HEOPraHWYECKUE BEIIECTBA,
XUMHYECKUE peaKuuu (MO YUCIY M COCTaBY Y4YacTBYIOIIMX B pEakUUU
BELIECTB, MO TEIIOBOMY 3P (DEKTY);

e XapaKTepHU30BaTh (OMHUCHIBATH) OOLIME XUMHUYECKHE CBOICTBA BEILECTB
Pa3IUYHBIX KJIACCOB, MOJATBEPKAasi OMUCAHUE NMPUMEPAMU MOJIEKYISPHBIX
YPaBHEHUN COOTBETCTBYIOINX XUMUYECKUX PEAKLUN;

e IPOTHO3UPOBATh CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT MX Kaue€CTBEHHOIO
COCTaBa, BO3MOXKHOCTM TMPOTEKAaHUS XUMHUYECKUX TPEBpaAIEHUN B
Pa3IUYHbBIX YCIOBUSX;

¢ BBIYUCIIATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MacChl BEIIECTB,
MacCOBYIO JIOJIF0 XMMHYECKOrO »3JieMeHTa Mo (opMyse COeIUHEHHS,
MAacCOBYIO JIOJIF0 BEIIECTBA B PACTBOpPE, TMPOBOJUTH PACUYETHl IO
YPaBHEHHIO XMMHUYECKOU peaKiny;

o IPUMEHSATH OCHOBHBIEC OTEpAIMN MBICIUTEILHON JIEITeTbHOCTH — aHAIU3 U
CUHTE3, CpaBHEHHUE, O0000IIeHHe, CHCTeMaTU3aluio, KiaccudUKaIuio,
BBISIBJICHUE TPUYUHHO-CJICICTBEHHBIX CBS3€H — JJII M3Y4YEHHUS CBOWCTB
BEIIECTB W XHMHYECKUX pEaAKUUW, ECTECTBEHHO-HAyYHbIE METO/bI
MO3HAHUSI — HAONIOIEHHe, M3MEpEHUe, MOCIUPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

e CJICZIOBATh IMpaBUJIAM TOJB30BAHUS XUMUYECKON TOCYIO0M U J1ab0paTOPHBIM
o0opyaoBaHMEM, a Tak)Ke IMpaBuWiIaM oOOpalleHus C BEIIeCTBAaMU B
COOTBETCTBHM C MHCTPYKUMSIMH TIO BBINOJIHEHUIO J1abOpaTOPHBIX
XUMHYECKUX OTBITOB MO TOJYYEHUIO W COOMPAHHUIO Ta3000pa3HbIX
BEIIECTB (BOAOpOAAa M KHUCJIOpPOAA), HIPUTOTOBIECHHUID pPacTBOPOB C
ONPENICIIEHHON MAacCOBOM J0JIE€W PACTBOPEHHOTO BEUIECCTBA, IUIAHUPOBATH
U IPOBOAUTH XMMHYECKUE HKCIIEPUMEHTHI IO PAaCIIO3HABAHUIO PAaCTBOPOB
MIEJIOYe U KHUCIOT C MOMOIIBI0 MHAMKATOPOB (Jakmyc, (heHondTanens,
METWJIOPAHX U JAPYTHe).

K xoniy oOyuenus B 9 ki1acce npeMeTHbIE pe3yIbTaThl HA 0a30BOM YPOBHE

JIOJKHBI OTPaXKaTh CHOPMUPOBAHHOCT Y OOYUAIOIIUXCS YMEHUM:

e PACKpbIBaTh CMBICII OCHOBHBIX XHMHWYECKHX TOHSATUNA: XUMHUUYECKUU
JJIEMEHT, aTOM, MOJIEKYJa, HOH, KaTHOH, AHUOH, MPOCTOE BEULIECTBO,
CJIIOKHO€ BEILECTBO, BaJEHTHOCTb, 3JEKTPOOTPULATEIBHOCTh, CTEHEHb
OKHCIICHUS, XMMUUYECKas PeaKIMsi, XUMUYeCKasi CBsI3b, TEIUIOBOU 3PdeKT
peakuud, MOJb, MOJIIPHBIA  OOBEM,  pacTBOp,  BJIEKTPOJIUTHI,
HEAJIEKTPOIUTBI, SJEKTPOJIUTUYECKAS] JUCCOLMALIMS, PEAKUUH HOHHOIO
oOMeHa, KaTaJiu3aTop, XWMHYECKOE paBHOBECHE, OOpaTUMble U
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HEOOpaTUMBbIE pEaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE pEaKIIUU,
OKHCIIUTENb,  BOCCTAHOBHUTENIb,  OKHCIEHHE W  BOCCTAHOBIICHHUE,
amotponus, aMmGpOTEPHOCTh, XUMHUUECKasi CBSI3b (KOBaJIGHTHAsl, UOHHAs,
METaJNIMYecKasi), KpHCTaJUIMYecKass pemeérka, KOppo3us METaIlIOB,
CIJIaBbl, CKOPOCTb XHWMHUYECKON pEaKUuH, MPEACIbHO IOMyCTUMAs
koHueHtpauus [1/IK BemecTsa;

e WUUTFOCTPUPOBATh  B3aUMOCBSI3b OCHOBHBIX XHMHUYECKHUX MOHSATUU U
NPUMEHSTH 3TU MOHATHS MPU ONKMCAHUM BEILIECTB U UX MPEBPAICHUI;

¢ CTIOJIb30BaTh XUMUYECKYIO CUMBOJIMKY JIJII COCTaBleHUs (DOPMYIT BEIIECTB
Y YPABHCHUN XUMUUYECKUX PEAKLINM;

e ONPENICIISITh BAJICHTHOCTh M CTENEHb OKHUCJIEHUSI XMMHYECKUX 3JIEMEHTOB B
COCIMHEHUSAX PA3JMYHOrO COCTaBa, IMPUHAMICKHOCTh BEIIECTB K
onpeNeéHHOMY KJaccy COeIMHEHUN 1o ¢GopMmyrnaMm, BHJI XUMHYECKOU
cBs3u (KOBAJICHTHAs, WOHHAs, METaUIMYEeCKasi) B HEOPraHMYECKUX
COCIMHEHUAX, 3aps]l MOHA MO XMUMHUYECKOU (hopMmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAX HEOPraHWYECKUX COCIAMHEHUM, TUI KPUCTALTMYECKOU
pEeLIETKM KOHKPETHOTO BEIECTBA;

epackpbiBaTh cMbICH Ilepuogunueckoro 3akona JI. WM. MenaeneeBa u
JEMOHCTPUPOBATh €ro IOHUMAaHHME: ONUCHIBATh M 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  XMMHUYECKHUX
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
npeaenax MajiblX NEPUOAOB U TJIABHBIX MOATPYII C YYETOM CTPOEHHUS UX
aTOMOB;

o KJIACCU(PDUITMPOBATh XMMHYECKUE DSJIEMEHTHI, HECOPraHWYECKUE BEIECTBa,
XUMUYECKHE peakluu (M0 YUCIAYy M COCTaBy Y4YacTBYIOUIMX B PEAKIUU
BEIIECTB, MO TETUIOBOMY 3(eKTy, M0 M3MEHEHHUIO CTETICHEeW OKHCICHUS
XUMUYECKUX PJIEMEHTOB);

e XapaKTEpHU30BaTh (OMUCHIBATH) OOMIME H CHenu(PUIECKHe XUMUUYECKHE
CBOWMCTBA MPOCTBIX M CJIOXHBIX BEIIECTB, IOJATBEPXKAAs OIKMCAHUE
npuMEpaMy MOJIEKYJISIPHBIX U HOHHBIX YPaBHEHUH COOTBETCTBYIOLIUX
XUMHUYECKUX PEaKIUi;

e COCTABJISATh YPABHECHUS JICKTPOJIUTHYECKON JUCCOLMALIAN KHACIIOT, IET0YEn
U CoJiell, IOJIHbIE U COKpALIEHHbIE YPaBHEHHUS pEaKIMid MOHHOTO OOMEHa,
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YPaBHECHHS PEAKIWN, MOATBEPKIAIONINX CYIIECTBOBAHHE TCHETUUYECKOU
CBSI3M MKy BEIIECCTBAMHU PA3IUIHBIX KIACCOB;

e PACKpBIBaTh  CYIIHOCTh  OKHCIHUTEIHLHO-BOCCTAHOBUTEIBHBIX  pPEaKITHit
MOCPEJICTBOM COCTABJICHHS SJICKTPOHHOTO OallaHCa dTUX PEaKIInii;

o IPOTHO3UPOBATh CBOWCTBAa BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHWS,
BO3MOXHOCTH TIPOTEKAHHS XUMHUYCCKUX TMPEBPAIICHUH B Pa3IHMYHBIX
YCIIOBUSX;

¢ BBIYUCIIATh OTHOCUTEIBHYIO MOJICKYJSIPHYIO M MOJIIPHYIO MacChl BEIIECTB,
MAacCOBYIO JOJIF0 XHMHYECKOTO 3JIEMEHTa 1O (OpMyJIe COCIMHCHHS,
MAacCOBYIO JIOJIF0O BEIISCTBA B PACTBOpPE, MPOBOJUTH PaCUYEThl TIO
YPaBHCHHIO XMMHYCCKOUN pEaKIIvH;

e COOJIFO/IATh MPAaBWIA MOJIB30BAHMUS XUMHYECKOW TOCYJ0M M 1a00paTOpHBIM
o0opyaoBaHMEM, a TaKXKe TpaBWiIa OOpalleHWsT C BEIICCTBAMU B
COOTBETCTBHM C MHCTPYKIHMSIMH TIO BBITIOJHCHUIO JITAOOPATOPHBIX
XHMHYECKUX OTMBITOB [0 TOJYYCHHUIO W COOMPAHHIO Tra3000pa3HBIX
BEIIECTB (aMMHUaKa M yIIIEKUCIIOTO rasa);

¢ IPOBOJIUTH PEAKITUH, MOATBEPXKAAIONINE KAaYECTBCHHBIM COCTAaB Pa3IMUHBIX
BEIICCTB: PACIO3HABaTh OMNBITHBIM NTYTEM XJIOPUA-, OpOMHI-, WOIHI-,
kapOoHat-, docdar-, cunmkar-, cynbhar-, THUIAPOKCHUI-UOHBI, KATHOHBI
aMMOHHUSI U HMOHBI M3YYEHHBIX METAJIOB, MPUCYTCTBYIOIIME B BOJHBIX
pacTBOpax HEOPraHMYECKUX BEIIECTB;

o IPUMEHSATH OCHOBHBIE OIEpAIMN MBICIUTEILHON EITeTbHOCTH — aHAIU3 U
CUHTE3, CpaBHEHHE, O0O0O0OIIeHHe, CHUCTEMAaTU3alio,  BBISBICHHE
PUYUHHO-CIIEJICTBEHHBIX CBSI3€M — Il M3Y4YEHHsS] CBOMCTB BEIECTB U
XUMHYECKUX PEaKIUi, eCTeCTBEHHO-HAyYHbIE METOJAbl TO3HAHMUS —
HAOJIIO/ICHNEe, M3MEpPEHUe, MOJACIUPOBAHUE, HKCICPUMEHT (peasibHbI U
MBICJICHHBIN ).
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TEMATHUYECKOE IINIAHUPOBAHUE

8 KNIACC
KoanyecTBO 4acoB
Ne HanmeHoBaHMe pa3je/ioB U DJIeKTpOHHbIe (LN (POBbHIE)
KonTtpoibHbie IIpakTHYeckue
n/n TeM MPOrpaMmbl Beero o0pa3oBaTe/ibHbIE pecypcChl
padoTsbI padoThI
Paszgea 1. IleppoHavajibHble XUMHYECKHE MIOHATUHSA
Xumust — BakHas 00J1aCTh
11 €CTECTBO3HAHUS U 5 5 bubnuotexa [JOK
' MIPAKTHUYECKON JIEATETbHOCTH https://m.edsoo.ru/7f41837c
gejoBeKa
19 BemectBa 1 xuMu4yeckue 15 1 bu6moreka [IOK
' peaxiuu https://m.edso0.ru/7f41837¢
Hroro mo pazgeny 20
Pa3znen 2. BaxHelinue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB
51 Bosznyx. Kucnopoa. [Tonsitue 5 bubnuoreka [JOK
' 00 okcHIax https://m.edsoo.ru/7f41837c
Boaopon. Ilonsitue o kucnorax bu6moreka [IOK
2.2 8 1
U COJISIX https://m.edso0.ru/7f41837c
Bopna. PactBopsl. [Tonsitue 06 bu6mmoreka [JOK
2.3 5 1 1
OCHOBAHMSIX https://m.edso0.ru/7f41837c
OCHOBHBIE KJIacChl bubmuoreka [JOK
2.4 . 11 1 1
HEOPraHWYECKUX COCIMHEHUM https://m.edsoo.ru/7f41837c
Hroro no paszneny 30

Paspnean 3. Ilepuoanyeckuii 3akon u llepuoguveckasi cucrema xumudeckux 31eMeHToB /I. . MenaeneeBa. CTpoeHue aToMoB.
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Xumuueckasi cBsi3b. OKHCJIHTEIHLHO-BOCCTAHOBHUTEIbHbIE peaknumn

[Tepuonueckuii 3aKOH U
31 [lepuoauueckas cucrema 7 bubnuorexa [JOK
XUMHUYECKUX AnemeHToB /1. 1. https://m.edso0.ru/7f41837c
MenneneeBa. CtpoeHue atoma
XuMudeckasi CBS3b. BuGmiorexa [IOK
32 OxucautensHo- 8 2 https://m.edsoo.ru/7f41837c
BOCCTAHOBHUTCJIbHBIC PCAKITNN
bu6moteka [IOK
Hroro o paszeny 15 https://m.edso0.ru/7f41837c
PesepBHOE BpeMs 3 brbmorexa [TOK
https://m.edso0.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68 5
[TPOTPAMME
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9 KUIIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
HaumeHoBaHue pa3ieioB U TeM (undgposrbie)
Ne i/ Konrpoasubie | IlpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Paspnen 1. BemiecTBo 1 XUMHYeECKHE PeaKIMU
11 [ToBTOpeHue u yriuyoieHue 3HaHUN 5 1 bubnuoreka [JOK
' OCHOBHBIX Pa3/IeNIOB Kypca 8 Kiacca https://m.edso0.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnuoreka [IOK
' peaKIuii https://m.edso0.ru/7f41a636
13 DIEeKTPONUTHYECKAs JUCCOLMALIHS. 8 1 1 bubnuoreka [IOK
' XHWMHUYECKUE PEAKIIUN B paCTBOpax https://m.edsoo.ru/7f41a636
Hroro mo pazgeny 17
Pa3nena 2. HeMeTa/JILI M X COeAMHEHHUS
51 OO6mrast XxapaKTepUCTUKAa XUMHUUYECKHUX 4 1 bubnnoreka [JOK
' anemeHToB VIIA-rpynmel. ["amorenst https://m.edsoo.ru/7f41a636
OO01as XapaKTepUCTUKA XUMUYECKUX
2.2 anemeHToB VIA-rpynmsl. Cepa u eé 6 bubmmorexa [TOK
' PYIHEL 2-CP https://m.eds00.ru/7f41a636
COEIMHEHUS
OO01as XxapakTepUCTUKa XUMUYECKHX
2.3 anemeHToB VA-Trpynmsl. A3zot, pochop u ux 7 1 bubmorexa HOK
' PYHHEL ’ P https://m.eds00.ru/7f41a636
COEIMHEHUS
OO1as XxapakTepUCTUKA XUMUYECKHIX
24 anemeHToB |VA-rpynmel. Yraepoa u 8 1 2 bubmmorexa [TOK
' . PYHTIBL post https://m.edsoo.ru/7f41a636
KPEMHUH U UX COCTUHEHHUS
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Wroro mo pazneny 25
Pazgen 3. Merasibl M HX COeIMHEHUSA
. bubnuorexa [JOK
3.1 Obumpe cBoHCTEA METAILIOR 4 https://m.edsoo.ru/7f41a636
. bubnuorexa [JOK
3.2 Baxkueiime MeTauIbl U KX COSIUHEHUS 16 https://m.edsoo.ru/7f41a636
Wroro mo pazueny 20
Paznen 4. Xumus u okpy»amomnias cpeaa
4.1 BemntecTtBa 1 MaTepuaisl B )KU3HA YeJIOBEKa 3 bubmmorexa [OK
' B P https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
PesepBHOC BpeMs 3 bubmorera [IOK
P P https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68
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IHOYPOYHOE IIVIAHUPOBAHHUE

8 KUIACC
N KounyecTBo yacoB Jlata DJIeKTPOHHBbIE HU(PPOBHIE
, Tema ypoxa Kontpoabnbie | [IpakTuueckue o0pasoBaTejbHbIE
n/n Bceero U3yUYEeHUs
padoTsI padoThbI pecypchl
1 [Ipenmer xumuu. Poss xuMuu B )KU3HU 1 02.09 bubmmoreka [IOK
yestoBeka. Tea u BelecTsa ' https://m.edsoo.ru/ff0d210c
2 [ToHsaTHE 0O METO1aX MO3HAHUSA B XUMUU 1 bubmmorera [JOK
https://m.edsoo.ru/ff0d227e
[IpakTnueckas padota Ne 1 «IIpaBuiia
3 paboTHI B TaOOPATOPUU U TIPUEMBI 1 bubmuorexa [JOK
oOparenus ¢ 1ab0paTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyT0BaHUEM
4 Uuctele BemecTBa 1 cMecu. CriocoObl 1 bubmuorexa [JOK
pa3aeiieHust cMecei https://m.edsoo.ru/ff0d26ca
[IpakTrueckas padota Ne 2
5 «Paznenenne cmeceit (Ha mpumepe 1 bubmorexa HOK
a . p p https://m.edsoo.ru/ff0d28c8
OYHMCTKH TIOBAPCHHOU COJIH)»
bu6mmoreka [JOK
6 A 1
TOMBI H MOJCHyIH https://m.edsoo.ru/ff0d2a6¢
7 XUMHUYECKHUE AIEMEHTbI. 3HAKH 1 bubmuoreka [JOK
(CUMBOJIBI) XUMHUYECKUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThie U coXXHBIE BElleCTBa 1 bubmorexa HOK
P B https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYIIIPHOE YUEHHE 1 bubmmorexa [IOK
YUp ya https://m.edsoo.ru/ff0d2d50
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3aKOH MNOCTOSHCTBA COCTaBa BEIICCTB.

bu6mmoreka [{OK
10 X eckas o a. BanentHoc
HIMITE A popiyn HICHTHOCTE https://m.edsoo.ru/ff0d2eae
ATOMOB XHMMHYECKUX JICMCHTOB
11 OTtHocuTeNbHAs aTOMHAsI Macca. bubnuorexa [JOK
OTtHocuTenbHAsE MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10J1s1 XUMHYECKOTO bubmmoreka [{OK
3JIEMEHTA B COEUHEHUH https://m.edsoo.ru/ff0d350c
13 Konunuectso Bemniecta. MoJib. bubmmoreka [{OK
Momnsprast macca https://m.edsoo.ru/ff0d5230
14 DOu3nYeCKrue U XUMUYECKHE SIBIICHUSI. bu6moreka [IOK
XHUMHUUEcKash peaKus https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky n ycnoBHs MPOTEKAHUS bubnuoreka [IOK
XUMUYECKUX PEAKIUI https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUsI MacChl BEIIECTB. bubnuoreka [IOK
XUMUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Brruncnenust koau4ecTBa, MacChl
17 BEIIIECTBA 10 YPABHCHHUAM XUMHUYECKUX bubmorexa [TOK
. P https://m.edsoo.ru/ff0d5708
peakuit
Knaccudukanus XuMuuecKuX peakiuii
18 (coenuHEeHMS, pA3IOKEHUS bubmorexa HOK
8 > P ’ https://m.edsoo.ru/ff0d3f34
3aMelIeHus, 0OMeHa)
M. B. JIoMOHOCOB — y4€HBIii-
19 sHIMKIoneauct. O600IeHIE 1 bubmorexa HOK
H AHCT. Hul https://m.edsoo.ru/ff0d40c4
CUCTEMaTH3aIus 3HAHUH
20 KonTponpHas padota Nel mo teme bubnuoreka [IOK
«BellecTBa U XUMUYECKHUE PEAKLIUN https://m.edsoo.ru/ff0d4290
21 Boznyx — cmech rasos. CoctaB bubnuorexa [IOK
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Bo3ayxa. Kucinopox — anemeHt u
npocroe BeuecTBo. O30H

https://m.edsoo.ru/ff0d448e

duznueckre 1 XUMUYECKUE CBOUCTBA

bu6mmoreka [{OK

22
KHCIOPOJA (PCAKLUHH OKHCIICHIA, https://m.edsoo.ru/ff0d4614
ropenue). [lorsitue 06 okcumax
CriocoOpl MostyueHust KUCIopoia B
23 J1a00paTOPHH M MPOMBIIIJICHHOCTH bubmorexa HOK
patop P ' https://m.edsoo.ru/ff0d497a
[IpumeHeHnue kucnopoaa
TennoBoii 3¢ ekt xumMuueckon
24 peaKuuu, MOHITHE O bu6mmoreka [IOK
TEPMOXMMHUYECKOM YPABHEHHUH, IK30- U https://m.edsoo.ru/ff0d4790
SHIOTEPMHUSCKUX PEAKITUIX
TommmBo (HeTh, yroib U METaH).
25 3ar HSHGIEI/qu];OS . a, CIIOCOOBI Z:ro Bubmmorexa [IOK
p Ayxd, https://m.edsoo.ru/ff0d4c4a
MPEAOTBPAIICHUS
[IpakTruueckast pabota Ne 3 o Teme
26 «[Tomyuenue u cobupanue KUcaopoaa bubmorexa OK
v . P poaa, https://m.edsoo.ru/ff0d4ae2
H3y4YEHUE €ro CBOMCTBY
97 Bopopon — sneMeHT u mpocToe bubnmuoreka [JOK
BeniecTBo. Haxoxaenue B mpupoe https://m.edsoo.ru/ff0d4dd0
08 du3nyecKkue U XUMHUYECKHUE CBOMCTBA bubmuoreka [JOK
Bojiopoja. [Ipumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
bubmuoreka [JOK
29 I1
OIPITHE 0 [HETOTAX 1 COLIX https://m.edsoo.ru/ff0d50d2
30 CriocoOsl motyueHust BOAOPOIa B bubnuoreka [JOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
31 IIpaktuyeckas padora Ne 4 o reme bubnuoreka [IOK
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«[lony4yenue u cobupanue BOAOPOIa,
HU3YyYECHHUE ETO CBOMCTB)

https://m.edsoo.ru/ff0d4f42

MomnsipHblii 00bEM Ta30B. 3aKOH

bu6mmoreka [{OK

32
ABoraapo https://m.edsoo.ru/ff0d542e
Brrunciienns 00béMa, KOJIMYeCTBa
33 BEII[ECTBA Ia3a 10 €ro0 H3BECTHOM bubmorexa LHOK
n Y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEILIECTBA WM 00BEMY
Brruucnenust 00€MOB ra3oB 1o
34 ABHEHHIO PEAKI[MU Ha OCHOBE 3aKOHA bubmorexa HOK
P N P . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIIEHUH Ta30B
35 du3nvecKkue U XMMHUYECKHE CBOMCTBA bu6moreka [IOK
BOJIbI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuii. [lonsitue 06 bubmuorexa [JOK
WHIUKATOpax https://m.edsoo.ru/ff0d59e2
Bonma xak pactBopurens. HacelmeHarie
37 u HeHaCI)II_IpleHHBIS aCTBOPBI bubmorexa IOK
p PPl https://m.edsoo.ru/ff0d5b40
MaccoBas 107151 BEIIECTBa B PaCTBOPE
[IpakTrueckast pabota Ne 5 o Teme
38 «IIpurotoBneHue pacTBOPOB ¢ bubnuoreka [JOK
OnpeAeIEHHON MacCOBOM 0Jei https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBA»
39 KounTtponsnas pabora No2 mo teme bubnnoreka [JOK
«Kucnopoa. Bonopona. Bona» https://m.edsoo.ru/ff0d6342
40 Oxcuppl: cocTaB, KiaccupuKkanus, bubnnoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
41 [Tonmyuenue u XuMu4eCKre CBOWCTBA bubnuoreka [IOK

KHUCJIOTHBIX, OCHOBHBIX H aM(I)OTepHBIX

https://m.edsoo.ru/ff0d664e
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OKCHJ0B

4 OcHoBaHusI: COCTaB, KaccuUKaIms, bubnuorexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [Tony4yeHue u XUMUYECKUE CBOKCTBA bubnuorexa [JOK
OCHOBAaHHI https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, knaccudukanms, bubmmoreka [{OK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [Tony4yeHne n XUMHUYECKHE CBONCTBA bubnnorexa [JOK
KHUCJIOT https://m.edsoo.ru/ff0dfee2
Comu (cpenHue): HOMEHKIIATypa,
46 cnoco((SLII) oI )eHI/ISI XHMHqZEKHe bubmorexa OK
Ny YHEHI https://m.edso0.ru/00ad9474
CBOMCTBA
[Ipaktrueckas padota Ne 6. Permenue
SKCIEPUMEHTAIBHBIX 337a4 10 TEME bubnuoreka [IOK
47
«OCHOBHBIE KJIaCChl HEOPTraHUYECKUX https://m.edsoo.ru/00ad9b7c
COEIUHEHUIN
48 I'enernueckas cBsi3b MEXKy KilaccaMu bubnuoreka [JOK
HEOPraHWYECKUX COCAMHEHU https://m.edsoo0.ru/00ad9a50
bu6mmoreka [JOK
49 O06o01eHre U cucTeMaTru3amys 3HaHUH
t . https://m.edsoo.ru/00ad9ch2
KontponbHas padota Ne3 no teme
50 "OCH(I))BHLIG Knre)lccm HEOPraHUYECKUX Bu6mmorexa LIOK
o P https://m.edsoo.ru/00ad9ela
COCTMHCHU I
[TepBbie MOTBITKH KIacCU(pUKAITIU
51 XUMHUUYECKHUX AyieMeHTOB. [loHsTHE O bubmmorexa [JOK
) https://m.edsoo.ru/00ad9ffa
rpynmnax cXOJAHbIX 3JIEMEHTOB
52 [lepuoanueckuii 3aKoH u bu6mmoreka [JOK
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Hepno;u/mecxaﬂ CUCTEMA XUMHUYCCKUX
anemeHTOB J[. . Menaeneera

https://m.edsoo.ru/00ada52c¢

53 ITeproapl, TPYIIIBI, ITOATPYIIIIEL bubnmorexa LHOK
PHOJPL, TPYIHEL, HOATPYH https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. CocTaB aTOMHBIX bubnuorexa [JOK
snep. M3oTonsl https://m.edsoo.ru/00ada342
CTpoeHune dIEeKTPOHHEBIX 000JI0UEK
P P . bubnuorexa [JOK
55 aTOMOB 251eMeHTOoB [lepuonnyeckoit
https://m.edsoo.ru/00ada6bc
cucremsl JI. 1. Menpeneena
XapakTeprucTUKa XUMHIECKOTO
56 3JIEMEHTA 10 €T0 MOJIOKEHHIO B bubnuoreka [IOK
[Tepnoanueckoii cucreme [1. M. https://m.edsoo.ru/00ada824
MenneneeBa
3nauenue [leprnoandeckoro 3akoHa ajis
57 pa3BuUTHS Hayku U ipakTtuku. []. . bubnuoreka [IOK
MenneneeB — y4EHBIN, MTEAror U https://m.edsoo.ru/00ada96e
TpaKJIaHUH
PesepBurlii ypok. O00011I€HIE U
58 CI/ICTI;MaTI/ISZp Hst 3HaHPII>I'IH / bubmorexa LOK
. H https://m.edsoo.ru/00adb33c
Bcepoccuiickas mpoBepoyHas paboTa
KounTtponbnas pabora Ne4 no teme
59 «Ctpoenune atoMa. XUMHUYECKas CBI3b» bubmotera [JOK
p . ’ https://m.edsoo.ru/00adb486
/ Beepoccuiickas mpoBepovHas paboTa
60 DIEeKTPOOTPULIATENLHOCTh ATOMOB bubnunoreka [JOK
XUMHUYECKHUX AIIEMEHTOB https://m.edsoo.ru/00adaab8
61 HNoHnas xuMmuyeckas CBI3b bubmiorexa LIOK

https://m.edsoo.ru/00adac34
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62 KoBanenTnas nosuspHas XuMU4ecKas 1 bubnunorexa [JOK
CBS3b https://m.edsoo.ru/00adaab8
63 KoBanenTHas HenoJsipHas XMMU4eCKas 1 bubnuorexa [JOK
CBS3b https://m.edsoo.ru/00adaab8
bubnuoreka [JOK
64 CTeneHs okucneHus 1 https:// m.edSO(])_.[ ru/00adae28
65 OKuCINTENEHO-BOCCTAHOBUTEIIBHBIE 1 bubmuoreka [IOK
peakuuu https://m.edsoo.ru/00adb076
bubnuorexa [JOK
66 OxuCIUTENTN ¥ BOCCTAHOBUTEITU 1 httos://m.e dsocI)_.Iru 100adb076
57| cnomowamtioion snant no v 1 bi6norera LIOK
«Ctpoenne aroma. XUMHUECKAS CBA3b» hitps.//m.eds00.1/00adSch2
68 Peseprubrit ypok. O6001IeHNE 1 1 bubnuoreka [IOK
cUCcTeMAaTU3alys 3HaHUH https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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9 KUIIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
Ne Mara uudposbie
Tema ypoka Konrpoasubie | IlpakTHyeckue
n/n Bcero u3ydyeHusi | oOpa3oBaTe/ibHbIe
padoTsbI padoThI
pecypchl
[Iepnoanueckuil 3aK0H.
bubmmoreka [{OK
1 [Tepuoanueckas cucTeMa XUMHYECKUX 1
https://m.edsoo.ru/00adbh59e
anemeHToB J[. 1. Menaeneera
3aKOHOMEPHOCTHU B U3MEHEHUU
2 CBOWCTB XUMHUYECKUX DJIEMEHTOB 1 bubmorexa [TOK
. https://m.edso00.ru/00adb6b6
MEPBBIX TPEX MEPUOJIOB
3 Knaccudukarus 1 HOMEHKIaTypa 1 bubmuorexa [JOK
HEOpPraHWYECKUX BEIECTB https://m.edsoo.ru/00adb7e2
4 Bunpl xuMuueckoil CBSI3U U THIEI 1 bu6mmoreka [IOK
KPHUCTAJUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KontponpHas padorta Nel o teme
5 «IToBTOpeHue U yriyOneHne 3HaHuI 1 1
OCHOBHBIX Pa3/elIoB Kypca 8 Kiacca»
6 Knaccudukanus xuMmuaeckux 1 bubnuoreka [JOK
peakuii Mo pa3IMYHbIM IPU3HAKAM https://m.edsoo.ru/00adbch0
[ToHsATHE O CKOPOCTH XUMHUYECKOI
bubnuoreka [JOK
7 peakuuu. [IoHsATHE O TOMOT€HHBIX U 1
https://m.edsoo.ru/00adbe9a
TFeTEPOre€HHbIX PEaKLHIX
[TonaTHE O XUMHYECKOM PaBHOBECHH.
3 @akTOpbl, BIUAIONINE HA CKOPOCTh 1 bu6mmoreka [JOK
XUMHUUYECKOHN PEAKIMU U MOJIOKEHUE https://m.edsoo.ru/00adc28¢c
XUMHUYECKOTO PAaBHOBECHS
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OKHCIIMTEIFHO-BOCCTAHOBUTEILHBIC

bu6mmoreka [{OK

9
peakuuu https://m.edsoo.ru/00adcade
Teopust 31eKTPOIUTHIECKONI
10 Hcfo na HHpCI/IJIbHLIe U ci1a0ble bubnmorexa [TOK
A THHAITHH. https://m.edso0.ru/00adcd68
AIEKTPOJIUTHI
11 MoHHbIe ypaBHEHUA PEAKIINI bubnmorera [TOK
My peakil https://m.edsoo.ru/00add448
XHUMHYECKHE CBOMCTBA KUCIIOT U
12 OCHOBaHHI B CBETE MPEACTABICHUN 00 bubmmorexa [TOK
. P https://m.edsoo.ru/00add5d8
ANEKTPOJIUTUUECKON JUCCOIHAITIT
XUMHUYECKHE CBOMCTBA COJIEH B CBETE
13 MIPEeNCTaBIEHUN 00 bubmmorexa [OK
bedl o https://m.edsoo.ru/00add8h2
ANEKTPOJIUTUUECKON JUCCOIHAITIT
bu6mmoreka [IOK
14 Ilo €0 0JIN3€E COJIEH
HUITHE O THApOJIH fren https://m.edso0.ru/00add9d4
15 O06o00meHe U CHCTEMAaTH3aITHS bubmuorexa [JOK
3HAHUH https://m.edsoo.ru/00addd12
16 [Ipaktuueckas padota Ne 1. «Pemenne bubnuoreka [JOK
AKCIIEPUMEHTAIBHBIX 33724 https://m.edsoo.ru/00addbfa
KontponpHas padota Ne2 mo teme
17 «DIEKTPOIUTHYECKAS TUCCOIIMAIINI Eubmorexa HOK
p A HHAHHA. https://m.edsoo.ru/00addecO
XHUMHYECKHE PEAKIIUU B PACTBOPAX)
OO011as XxapakTEpUCTHKA TaJIOTEHOB.
18 XI/III;]/[-II/I‘IGCIE/IG CBI())ﬁCTBa Ha OpUMepe Bubmiorexa OK
p p https://m.edsoo.ru/00addfe2
xJiopa
19 Xnoposogopoa. CosiHast KMCIIO0TA, bubnuorexa LIOK

XUMHWYCCKHEC CBOﬁCTBa, MOJIy4YCHHUC,

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

[Ipaktuyeckas padora Ne 2 o reme

20 «[Tomy4eHne COJITHON KUCITOTHI brbamorexa [OK
YHCHEE 6077 ’ https://m.edsoo.ru/00ade348
n3y4yeHue e€ CBONUCTB»
Brruucnenus mo ypaBHeHUSIM
21 XUMUYECKUX PEAKIUM, €CITH OJIUH U3 bubmorexa HOK
P ’ https://m.edsoo.ru/00ade488
peareHTOB JaH B U30BITKE
29 OO6mrast xapaKTepUCTUKA SJIEMEHTOB bubnuorexa [JOK
VIA-rpynms https://m.edsoo.ru/00ade64a
ATOTpOTIHBIE MOTU(DUKAITUU CEPBI.
23 Hax0>KI))1eHHe cephl I/I(beé coeJII/IHeII){I/Iﬁ B bubmorexa LOK
p ’ https://m.edsoo.ru/00ade64a
npupojie. XMMUYECKUE CBOMCTBA CePhI
24 CepoBogopo, cTpoenue, pusndeckre bubmuorexa [JOK
1 XMMUYECKHE CBOMCTBA https://m.edsoo.ru/00ade802
Oxcuppl cepbl. CepHas KUCIOTA,
25 (bu3HYecKre U XUMUYECKUE CBONCTBA. bubmorexa IOK
’ https://m.edsoo.ru/00adea28
MIPUMEHEHHE
XHUMHUUYECKUE PEAKIUH, JIEIKALLNE B
OCHOBE IIPOMBIIIJICHHOTO criocoba
26 MOJIY4YECHHS] CEPHOM KUCIIOTBHI. bubnuoreka [JOK
XUMHUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKpYXarollen cpeibl COeAMHEHUSIMU
cepbl
97 Brrunciaenne MaccoBol J10JIM BBIXOAa bubmuoreka [JOK
MPOYKTa peaKiuu https://m.edsoo.ru/00adec8a
08 OO11ast XapaKTepUCTHUKA SIIEMEHTOB bubnuoreka [JOK

VA-rpynmnsl. A30T, pacripocTpaHeHHE

https://m.edsoo.ru/00adeeab
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B IIpupoJe, Gpu3ndeckue u
XMMUYECKUE CBOMCTBA

AmMHaK, ero pu3nIecKue u

29 XUMHYECKUE CBOKMCTBA, IIOJIyYCHHUE U bubmorera [JOK
’ yi https://m.edsoo.ru/00adf004
MIPUMCHCHHE
[IpaxTnueckas padota Ne 3 o Teme
30 «ITonyuyenue aMMuaKa, U3y4deHHUEe €T bubmorera [JOK
e > YA https://m.eds00.ru/00adf180
CBOMCTB»

31 A3oTHas KucnoTa, e€ Gpusndeckue u bubnuoreka [JOK
XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnosib30BaHMe HUTPATOB U COJICH
aMMOHHMSI B KQUeCTBE MUHEPATHHBIX

32 noOpeHnii. XUMHUYECKOe 3arpsi3HeHne bubnmorexa [JOK
Y . https://m.edso0.ru/00adf518
OKpPY)KAFOIIEeH CpeJibl COCAMHCHUSIMH
azoTa
Docdhop. Oxenn bocdopa u

33 (1)00((11))0 pHaﬂ KI/ICJ'I((l))Ta q)qn/rl)m(q\n?cme u bubmorexa IOK

P o https://m.edsoo.ru/00adf68a
XHUMHYECKHE CBOMCTBA, IMOJIyUYCHUE
Hcnonws3oBanue GocdaToB B Ka4ECTBE

34 MHHEPAJIbHBIX YI00pECHHI. bubnuoreka [JOK
3arpsi3HEeHUE IPUPOAHON Cpebl https://m.edsoo.ru/00adfc20
dbocharamu
VYriepon, pacipocTpaHeHue B

35 pu zne gnanlzle(:l(ie 1 XUMHUYECKHE bubmorexa LIOK

p P ’ https://m.edsoo.ru/00adfd9c
CBOMCTBA
OKcuasl yriaepoaa, ux (pu3ndecKue u
YHIEP N ¢ bubmuoreka [JOK
36 XHMHYECKHE CBOMCTBA.

DKosornyeckre npoOiIeMsl,

https://m.edsoo.ru/00adfebe
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CBsI3aHHBIE C OKCHIOM yriepoaa (1V)

37 VYroJibHAsI KUCHOTA U €€ COJn brbamorexa [OK
https://m.edsoo.ru/00ae006¢c
[Ipaktuyeckas padora Ne 4 o reme

38 "[lonydeHue yriekucioro rasa. bubnuorexa [JOK
KauecTtBenHnas peakuus Ha kapOOHaT- https://m.edsoo.ru/00ae027e
HoH"

[TepBoHauanbHBIEC TOHATHS 00
39 OpPraHNYECKUX BEIECTBAX KaK O bubnmorexa LHOK
p https://m.edsoo.ru/00ae054e
COCTMHEHUSX yTIIepo/ia
40 Kpemuuii u ero coesuHeHus bubmmorexa [OK
p https://m.edso0.ru/00ae080a
[IpakTueckas padota Ne 5. Pemenue

A1 SKCIIEPUMEHTAIBHBIX 337a4 10 TEME bubnuoreka [IOK
«BaxHelmue HeMeTauIbl U UX https://m.edsoo.ru/00ae0bf2
COCTMHEHUS»

KonTtponbHas padota Ne3 o teme
. bu6mmoreka [JOK
42 «Baxueimme HeMeTauIbl U UX
https://m.edsoo.ru/00ae0el8
COCJTMHEHUS»
OO6m1ast XxapaKTepUCTUKAa XUMHUUYECKHUX
3JIEMEHTOB — METaJJIOB.

43 Meramnyeckas CBSI3b U bubnuoreka [JOK
METaJUIMYeCKasl KpUCTaUTMYeCKast https://m.edsoo.ru/00ae103e
pemérka. Gu3nyYecKre CBOMCTBa
METaJJIOB
XUMHUYECKUE CBOMCTBA METAIIIIOB.

N bubmuoreka [JOK

44 DNEKTPOXUMHUYECKUN Psifl

HaHpH)KeHPII’I MCTAJIJIOB

https://m.edsoo.ru/00ael156
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OOm1re cnocoObl MOTyYeHUs
metauioB. Cirassl. Berauciienus mo

45 aBHECHUSIM XUMHYCCKUX PEaKITNH bubnmorexa [TOK
yp PCEAKIIH, https://m.edso00.ru/00ae1156
€CJIM OJIUH U3 PEareHTOB COJICPIKUT
MIPUMECH
46 IlougaTue o KOppoO3UU METAJIJIOB bubmorexa HOK
pp https://m.edso0.ru/00ae1278
bubmmoreka [{OK
47
Llenotrere MeTas https.//m.edso0.ru/00ae14b2
48 OKcuIpl ¥ THAPOKCUIBI HATPUS U bubmuorexa [JOK
KaJus https://m.edsoo.ru/00ae14bh2
49 [[lerouyHO3EMENBHBIE METAILITBI — bubmuorexa [JOK
KaJIBIIUN ¥ MarHui https://m.edso0.ru/00ael15e8
50 Bakneiimme coeTMHEHUS KalIbIHs bubmorexa HOK
A " https://m.edsoo.ru/00ael5e8
51 O0001Ienre ¥ cUCTEMAaTH3AIUS
3HAHHI
52 JKEcTKOoCTh BOABI M CIIOCOOBI €& bubmuoreka [JOK
yCTpaHEHUsI https://m.edso0.ru/00ae1886
[IpakTuueckast pabota Ne 6 o Teme
S N bu6mmoreka [JOK
53 JKEcTkOoCTh BOJIBI M METOEI €8
" https://m.edsoo.ru/00aelae8
yCTpaHEeHHs
54 N — bubmuoreka [JOK
https://m.edsoo.ru/00aelc64
55 AmdoTepHbIe cBOICTBA OKCHIA U bubnuoreka [IOK
TUIPOKCHUIA https://m.edsoo0.ru/00aelc64
56 Keneso bu6nmoreka [JOK
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https://m.edso0.ru/00ael1d86

Oxcupl, TUAPOKCHIBL U COJIU JKEJIe3a

bu6mmoreka [IOK

> (1) u xenesa (111) https://m.edsoo.ru/00ae35e6
58 O06001IeHNe U cHUCTEMAaTH3AIUS
3HAHUU
[IpakTnueckas padota Ne 7. Pemenue
JKCIIEpUMEHTAIIBHBIX 337a4 110 TEME bubnnorexa [JOK
59 .
«Baxnenmme MeTauibl 1 UX https://m.edsoo.ru/00ae3de8
COEIMHEHUS»
Boruncnenus o ypaBHEHUsIM
XMUMHUYECKUX PeaKlUi, eCIi OJUH U3
60 peareHToB JaH B U30BITKE WU bubnuoreka [IOK
COIEPKUT IpUMecH. Beruucienus https://m.edsoo.ru/00ae1750
MaccoBOM JOJIU BBIX01a IPOAYKTA
peakuuu
61 O60011eHre U cucTeMaTu3anus
3HaHUH
KontponpHas padota Ned4 o teme
62 «Baxnelimue MeTauuibl 1 UX
COEJIMHEHUS
63 BemecTBa u Mmarepuaisl B bubnunoreka [JOK
HOBCEIHEBHOM KU3HU YEJIOBEKA https://m.edso0.ru/00ae3f50
64 XUMHUYECKOE 3arpsi3HEHNUE bubnunoreka [JOK
OKpYXarollen cpebl https://m.edso0.ru/00ae4270
65 Ponp xumuu B periennn bubnuoreka [IOK
9KOJIOTUYECKUX MPOoOIieM https://m.edso0.ru/00ae4270
66 PezepBHblit ypok. O00O1IEHNE U bubnuorexa [IOK
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CUCTEMAaTU3alus 3HaHNI

https://m.edsoo0.ru/00ae0d0a

67 PezepBHblit ypok. O0o0IeHNE U 1 bubnuorexa [JOK
CHUCTEeMaTU3alus 3HAHUI https://m.edsoo.ru/00adb33c
68 PesepBHblit ypok. O60011IEHNE 1 1 bubnuorexa [JOK
CHUCTEeMaTU3alUs 3HAHUI https://m.edsoo.ru/00ad9ch2
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME
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INPOBEPAEMBIE TPEBOBAHUSA K PE3YJIBTATAM OCBOEHMUS

OCHOBHOM

OBPA3OBATEJILHOW MTPOT'PAMMBI

8 KUIACC

Kox
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMue NpeaAMETHBLIC PE3YyJbTAaThbl 0CBOCHUSA OCHOBHOM
OﬁpiBOBﬁTQJ'leOﬁ nporpaMmmMmbl OCHOBHOI'O 001mero 06p33OBaHI/Iﬂ

1

ITo teme: «IlepBoHaYanbHBIE XUMHUYECKHAE TTOHSATHUS»

1.1

PaCKpLIBaTh CMBICJI OCHOBHBIX XHUMHYCCKUX TIOHATHUI: aToM,
MOJIEKYJla, XHUMHUYECKHH DJEMEHT, IPOCTOE BEMIECTBO, CIOKHOE
BEIIECTBO, CMECh (OJHOpPOJHAsT W HEOJHOPOJHAs), BaJCHTHOCTH,
OTHOCHTEIIbHAs aTOMHAasi W MOJICKYJSIpHAsE Macca, KOJMYECTBO
BEIIECTBA, MOJIb, MOJIIPHAs Macca, MaccoBas JIOJS XHMHYECKOTO
JJIEMEHTa B COEAUHEHHHU, MOJISIPHBIM O0OBEM, XMMHUYECKas peakius,
Knaccu(uKanus — peaknuid:  peaklud  COCAMHEHUS,  PEaKlIuu
pa3OKEHUs, pEaKIMH 3aMEIICHUs, pPeakIuu OOMEeHa, JK30- H
SHJOTEPMHUUYCCKHE PEAKIUHU, TEIUIOBOM 3(PQeKT peakiuu, pacTBop,

MaccoBasi 10J1s1 BelecTBa (MPOLIEHTHAs! KOHIIEHTPAIMsl) B pacTBOpe

1.2

HUIITIOCTPUPOBATh B3aMMOCBA3b OCHOBHBIX XHMHYECKHUX MMOHATHH H

IIPUMCEHATH 3TU IMOHATHSA ITPU OIMMHMCAHUHN BCIICCTB U UX npeBpameHI/Iﬁ

1.3

HCIIOJIB30BaTh XHUMHNYECCKYI0O CHMBOJIMKY MJIsI COCTABJICHUA (bOpMy.]'I

BEIIECTB U YPAaBHEHUN XUMUYECKUX PEaKIUil

1.4

PaCKphbIBATb CMBICJI 3aKOHOB COXpaHCHUA MacCChbI BCIICCTB,
IIOCTOAHCTBA COCTAaB4d, ATOMHO-MOJICKYJISIDHOI'O YYCHHUSA, 3aKOHa

ABoraapo

1.5

OIIPCACIIATH BaJICHTHOCTDb aTOMOB 3JICMCHTOB B 6I/IHapHBIX

COCAUMHCHUAX

1.6

KJ'IaCCI/I(I)I/IL[I/IpOBaTB XUMHUYCCKHUE pPCaKIUn (HO Yucily Hu COCTaBy

YUYaCTBYIOIIMX B PEaKIH BELIECTB, 110 TEeII0BOMY 3 (heKTy)

1.7

BBIYUCIIATE OTHOCUTCIIBHYIO MOJICKYJSAPHYHO W MOJIIPDHYIO MacCChI

BCIICCTB

1.8

BBIUUCIISIT MACCOBYHO JOJIIO XHUMHYECKOTIO 3JICMCHTA II0 (I)OpMy.He
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COCOUHCHMS,

1.9

BBIYUCIISITh MAaCCOBYHO JOJIKO BEIICCTBA B paCTBOPC

1.10

MPUMEHATh €CTECTBEHHOHAYYHBIC METOJIbI TIO3HAHHS — HAOJIO/ICHUE,
U3MEPEHHE,  MOJEIHUPOBAHUE,  OKCIIEPUMEHT  (peajbHbIl U

MBICJIEHHBIN )

[To Teme: «BaxHelume npeacTaBUTEIM HEOPIraHUYECKUX BEILIECTBY

2.1

PaCKpbeIBaTb CMBICJI OCHOBHBIX XHWMHUUYCCKUX TTIOHSTHH: OKCHunI,

KHuCj0Ta, OCHOBAHUEC, COJIb

2.2

ONpCACIIATh NPUHAMIC)KHOCTL BCHICCTB K OHpe,JIeJ'IéHHOMy KJ1aCcCy

coeMHeHul no popMyaam

2.3

KJ'IaCCI/I(i)I/IIII/IpOBaTB HCOPTaHNUYCCKHEC BCUICCTBA

24

XapakTepu3oBaTh (OMUCHIBaTh) OOIIME XHMHUYECKHE CBOICTBa
BEILECTB PA3JIMYHBIX KJIACCOB, MOATBEp)KJasi ONHCAaHUE MpPUMEpaMH

MOJIEKYJISIPHBIX YPABHEHHI COOTBETCTBYIOIINX XUMUYECKUX PEAKIUIA

2.5

IIPOTHO3UPOBATH CBOMCTBA BC€IIECTB B 3aBUCHMOCTH OT HX
Kau€CTBCHHOI'O COCTaBa, BO3MOXXHOCTH IPOTCKAHUA XHUMHYCCKUX

MIPEBPALLEHUN B PAa3INYHBIX YCIOBUAX

2.6

ClIeZIoBaTh TpaBHJAM TIOJBb30BAHUS XHUMHYECKOH TOCYyIOH U
7ab0paTOpPHBIM 00OpPYIOBAaHUEM, a TaKXKe IpaBUjaM OOpaIICHUS C
BEIIECTBAMH B COOTBETCTBHHM C HWHCTPYKIHUSMH 110 BBIOJHEHHIO
7a00paTOPHBIX XUMHYECKUX OIBITOB MO TOJYYCHUIO M COOMPAHUIO
ra3o00pa3HbIX BemlecTB (BOJIOpPOJA M KHUCIOPOJA), MPHUTOTOBIICHUIO
pacTBOpPOB C OMNpPENeNEHHOH MaccOBOW JI0Jeld  pacTBOPEHHOTO
BEIIECTBA, TNIAHUPOBATh U MPOBOIUTH XUMUYECKUE IKCIIEPUMEHTBI T10
pacrio3HaBaHHUIO PACTBOPOB MICJIOYEH W KHUCIOT C TOMOIIBIO

UHAMKATOPOB (JaKkmyc, heHondTanen, METUIOPAHK U IpyTue)

2.7

IIPOBOANUTD paC‘léTH 10 YpaBHCHUIO XUMHWYECKOH p€akuuun

Ilo Tteme: «llepuomuueckuit 3axkoH u Ilepumoanyeckas cucrema
xumuyeckux snemeHToB JI. WM. MengeneeBa. CtpoeHue aTromoB.

Xumudeckas cBiI3b. OKHUCIUTEILHO-BOCCTAHOBUTEIIHHEIC peakuum»

3.1

PacCKpbIBaTb CMBICII OCHOBHBIX XUMHYCCKUX TMOHSATHM: AApPO aToMma,
BHGKTpOHHLIﬁ clion aToMa, aTOMHas Op6I/ITaJ'IB, paaunyc aroma,
XUMHUYCCKas CBA3b, IOJSIpHAd W HEMOJEIPpHAA KOBAJICHTHAA CBA3b,

QJICKTPOOTPpULIATCIIBHOCTh, HOHHAasA CBsA3b, HWOH, KaTUOH, A4aHHOH,
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CTCIICHb OKHCIICHUA

3.2

KJIaCCI/I(i)I/IL[I/IpOBaTB XUMHNYCCKHUEC JJICMCHTBI

3.3

ONMCBHIBATh U XapaKTepu3oBaTh TabnuuHyro ¢Gopmy Ilepmonnueckoit
CUCTEMbl XMMMUECKHUX D3JEMEHTOB: pa3iudarTh MOHITHUS «TJIaBHAS
noarpynna (Arpynma)» u «mnoOouHas mnoarpynna (brpymma)y,

«MaJIbIe» U «OOJIBIINE) Nneprnoabl

3.4

packpsiBaTh cMmbich Ilepmonmueckoro 3akona JI.M. Menneneesa:
ACMOHCTPUPOBATH NIOHUMAHUC nepnozu/lqecxoﬁ 3aBUCHUMOCTH CBOMCTB
XUMHUYECCKHUX DJJIIEMCHTOB OT HUX TIIOJOXKCHHSA B HepHOI[quCKOﬁ

CHUCTEMCE

3.5

COOTHOCUTh  O0OO3HAauUEHHUs, KOTOpblE HMEIOTCS B  TabmuIe
«Ilepmogmyeckass  cucrema  xumMuyeckux  anemenroB  JI.W.
MenpeneeBa» C YUCIOBBIMU XapaKTEPUCTUKAMU CTPOCHHS aTOMOB
XMMHUYECKUX DJJIEMEHTOB (coCcTaB M 3apsija  sjapa, oOliee dYHcIio

AJIEKTPOHOB U pacrpeeNeHHue X MO MEKTPOHHBIM CIIOSIM)

3.6

OIIPCACIIATD CTCIICHDb OKHMCIJICHUA DJIEMCHTOB B 6I/IHapHBIX

COCAUMHECHUAX

3.7

OTIpENeNATh BUJ XHMHUYECKON CBsI3W (KOBaJeHTHas W HOHHas) B

HCOPraHM4CCKUX COCANHCHUAX

9 KUIIACC

Kon
NpoBEPsSIEMOro
pe3yJabTaTa

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
o0pa3oBaTeJbHOM NPOrPaMMbl OCHOBHOI'0 001ero 00pa3zoBaHus

1

ITo Teme: «BemecTBo M XumMudeckas PCaKIus»

1.1

pacCKpbIBaTb CMbLICII OCHOBHBIX XHUMHYCCKHUX MMOHSATHM: pacTBoOp,
QJICKTPOJIUTBI, HE3JICKTPOJIUTBI, JJICKTPOJUTHUYCCKAA AUCCOoIUanusd,
pCakiiuu HMOHHOI'O O6MeHa, KaTaJin3aTop, XUMHYCCKOC PABHOBCECHC,
O6paTI/IMLIe n HeO6paTI/IMLIe peaKkiuu,
OKHCIIMTCIbHOBOCCTAHOBHUTCIIbHBIC pcaKkuuu, OKHCIINTCIIb,
BOCCTAHOBUTCIIb, OKHCJICHHUEC W BOCCTAHOBJICHUC, aAJUJIOTPOIINA,
aM(I)OTepHOCTL, XUMHNYCCKasa CBA3b (KOBaJ'ICHTHaSI, HOHHAas,

MeTaJ’IJ’II/I‘{eCKaH), KpUCTallINYCCKasd pCIJ_IéTI(a, CIlIaBbl, CKOPOCTHb
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XUMHYECKON peaKkuu

1.2

HWIUTIOCTPUPOBATL B3aMMOCBA3b OCHOBHBIX XHUMHWYCCKUX MOHATHUA H

NPHUMCHATH 3TU IIOHATUA MPHU OITMCAaHNUU BCIICCTB U UX HpeBpameHHﬁ

1.3

COCTaBJIATh ypPaBHEHUS HJIEKTPOJUTUYECKON IUCCOLMALMM KHUCIIOT,
LICJIOYEH M COJIEM, IOJIHBIE M COKpALIEHHBbIE YPaBHEHUS DPEaKLUN

WOHHOI'O 0O0OMeHa

1.4

PaCKpbhIBaTh CYHIHOCTH OKHCIHUTCIBbHO-BOCCTAHOBUTCIIbHBIX peaKHI/Iﬁ

MIOCPEJCTBOM COCTABJIEHUS 3JIEKTPOHHOTO OajaHca ITUX PeaKIHi

1.5

MIPOBOJIUTH PACUYETHI [0 YPABHEHUIO XUMHUYECKOMN pEeaKIINU

Ilo Temam: «Hemeramnel u ux COCAUHCHUA» U «MeTtanael U WX

COCAUHECHUA»

2.1

XapaKTePHU30BaTh (OMUCHIBATH) O0MINE U CHICIM(PUIECKAE XUMUUECKHE
CBOWCTBA TIPOCTBIX W CJIOKHBIX BEIIECTB, TOJTBEPKIas OIMUCAHUE
pUMepaMu MOJIEKYJISIPHBIX U HOHHBIX YPaBHEHHUM COOTBETCTBYIOIINX

XUMHUYECKUX PEaKINi

2.2

COCTaBJISITh YPaBHEHUS PEAKIUH, TMOATBEPKIAIONTNX CYIIIECTBOBAHUE

T€HETHYECKO CBSA3H MCXKAY BECIICCTBAMU PA3JIMYHBIX KJIACCOB

2.3

IIPOTHO3UPOBATH CBOMCTBaA BCIICCTB B 3aBUCUMOCTHU OT UX CTPOCHHA,
BO3MOXXHOCTHU MPOTCKAHUA XHUMHNYCCKHUX npeBpameHHﬁ B Pa3JIMYHBIX

YCIIOBHUAX

2.4

clieoBaTh IMpaBWJIaM TMOJB30BAaHUS XMMHUYECKOW TOCyIoll H
nabopaTopHbIM OOOpYIOBAaHUEM, a TaKKe MpaBuiaM OOpalleHus ¢
BEUIECTBAMU B COOTBETCTBUM C HMHCTPYKLIMSIMH IO BBIIIOJHEHUIO
71a00PATOPHBIX XUMHUYECKUX OIBITOB IO TMOJIYYCHHIO M COOMpaHHIO

r33006p33HLIX BCIICCTB (aMMI/IaKa " YIICKHUCJIOIO ra3a)

2.5

IPOBOJMTh PEaKIUH, IOATBEPIKIAIONINE KAYECTBEHHBIH COCTaB
Pa3JIMYHBIX BEIIECTB: PACIO3HABATh OMBITHBIM IMYTEM  XIJIOPHU-,
Opomuza, woauna, kapOonar, ¢Qocdar, cunukar, cynabdar,
TUAPOKCUAMOHBI, KATHOHBI aMMOHHS, MOHBI HM3yYEHHBIX METAIJIOB,

IMPUCYTCTBYIOIHEC B BOAHLIX pACTBOPAX HECOPIraHNMYCCKUX BCUICCTB

ITo Teme: «XuMHSA U OKpYXKaroIIas cpena»

3.1

pPaCKpbIBaATb  CMBICII OCHOBHBIX XHMHYCCKHUX TIOHSATHM: HI[K

BCUICCTBA, KOPpPO3Hd MCTAJIJIOB
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3.2

HpI/IMeHHTB OCHOBHBIC OHepaLII/II/I MBICJII/ITCJ'IBHOI;'I ACATCIIBHOCTH —
aHalIM3 MW CHUHTE3, CpaBHEHHE, O0O00O0IIEHUEe, CHUCTEeMaTH3alHIO,
BBISIBJICHUC HpI/I‘II/IHHO-CHeI[CTBeHHBIX CB$I3€I>’I —  JJId I/I3y‘-ICHI/ISI
CBOI71CTB BCIICCTB MU XHUMHNUYCCKUX peaKuHﬁ; CCTGCTBCHHOHaquBIG
METOJIbI TIO3HAHWS — HaOIOJICHUE, W3MEpPEHHUE, MOJICIIMPOBAHHUE,

9KCIEPUMEHT (PEAJIbHBIA U MBICICHHBIN)
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HPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

8 KUIIACC

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAaHUSA

1

HepBOHa‘-IaHI)HI)IG XUMHNYCCKHEC ITOHATHUA

1.1

[Ipenmer xumun. Poiab XMMHHM B KU3HU YE€JIOBEKA. XHUMHUS B CHUCTEME HayK.
Tena m BemecTBa. PU3MYECKUE CBOWCTBA BEMIECTB. ATperaTHOE COCTOSIHUE

BCIICCTB

1.2

IlonstHe O METOJaX MMO3HaHUusA B XUMUU. Ywucteie BCIICCTBA U CMCCH. Cnioco0n1

pa3aeieHust cMecen

1.3

ATOMBI H© MOJICKYJIbI. Xumnueckre »dieMeHThl. CHMBOJBI XHUMHYECKHX

a51eMeHTOB. [IpocTeie U c10XkHbIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE yUEHUE

1.4

Xumunyeckas popmyna. BaleHTHOCTh aTOMOB XMMHUYECKUX DJIEMEHTOB. 3aKOH
IIOCTOAHCTBA  cocTaBa  BemecTB.  OTHOcUTENbHas  aTOMHasg — Macca.
OtHocuTenbHAasE MOJIEKYIIIpHAs Macca. MaccoBas J0JIsl XMMHYECKOTO 2JIEMEHTa

B COCIMHCHUHN

1.5

KonunuectBo BemectBa. Monbs. MossipHass Macca. B3auMocCBsI3b KOJMYECTBA,
Macchl U 4YHClia CTPYKTYPHBIX €IWHHUIl BeulecTBa. Pacu€rel mo Qopmynam

XUMHNYCCKHX COGI[I/IHCHI/Iﬁ

1.6

dusznyeckue U XMMHYCCKHE SBJIICHHSA. XHMHYCSCKas p€akuusa u eé IIPpU3HAKHU.
3aKoH COXpaHCHUA MaCChl BEIICCTB. XuMmudeckue YpaBHCHUA. KJ'IaCCI/I(bI/IKaL[I/IH

XMUMHUYECKUX peakluil (COeTuHEeHMs, pa3IoKeH s, 3aMelleHus, 0OMeHa)

1.7

XUMUYECKUH IKCIIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOW MOCYI0M, C TIPAaBUIIAMHU
paboThl B JabopaTopur W npuéMamMM oOpalieHus C  J1abopaTOPHBIM
00OpyJIOBaHHEM, H3YYCHHE U OIUCAaHUE (U3MUYECKUX CBOWCTB 0O0pa3loB
HEOPraHMYECKUX BEIICCTB, HaOMoJcHHe (U3NYecKux (IJIaBJIICHUE BOCKa,
TasiHUE JIbJIa, PACTUPAHUE caxapa B CTYIKe, KUIEHWE W KOHACHCAIUs BOJAbI) U
XUMHYECKUX (TOpeHHe CBeYd, [MpOKATMBaHWE METHOW  MPOBOJIOKH,
B3aMMOJICIICTBHE MeNa C KHUCJIOTOW) SBJICHUH, HAONMIOJEHHE U OIHCAHHE
OPU3HAKOB TMPOTEKaHWs XUMHUYECKMX peakiuid (pa3joxkeHHe caxapa,
B3aMMOJICHICTBE CEPHOM KHUCIOTHl C XJIOPUIOM Oapusi, pa3iokKeHHE

ruapokcuaa menu(ll) mpu HarpeBaHuH, B3aUMOJICHCTBHE JKele3a ¢ PaCTBOPOM
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comu menu(ll), m3ydenue cnocoOoB pasneneHus: cMece (C MOMOIIBI0 MarHUTA,
(¢unbTpOBaHUE, BHIIAPUBAHME, MUCTWLISAIMS, XpomaTtorpadus), MpoBeacHUE
OYHCTKH HOBapeHHOﬁ coJig, Ha6JIIOIIeHI/I€ " OIIMCaHUC PC3YyJIbTATOB IMIPOBCACHUA
OTIBITA, WJIIIOCTPUPYIOLIETO 3aKOH COXPAHEHHsSI MAacChl, CO3JaHUE MOJIeNeH

MOJIEKYJI (IIapOCTEPHKHEBBIX)

Baxwuelinme npeIcTaBUTeIn HEOPraHUYECKUX BEIIECTB

2.1

Bo3ayx — cmecp razoB. CoctaB Bo3ayxa. Kucimopon — amemMeHT u mpocrtoe
BemiecTBo. HaxokaeHue Kucioponaa B Hpupone, (Gu3nyeckrne M XUMHYECKUE
cBoiictBa (peakuuu ropenus)). Oxcuapl. IIpumenenue kuciopona. CrnocoObl
MOJy4eHHs KHCIOpoAa B JabopaTopuu M HpOMBIIUIEHHOCTH. Kpyrosopot

KHcopoa B mpupoae. O30H — alioTponHast MoAU(UKALMS KUCIOpoaa

2.2

TemnoBoil a3pPexT XuMHUUecKkol peakiuu, TEPMOXUMHUECKNE YPaBHEHHUS, 3K30-
W SHIOTEPMHUYECKHE PeaKIUU. TOIUIMBO: YroJib U METaH. 3arpsi3HEHNE BO31yXa,

ycUJIeHUE MMApHUKOBOTO 3P deKTa, pa3pylieHHe 030HOBOTO CI0s

2.3

Bomopon — snmemeHT 1M mpocroe BemectBo. Haxoskaenue Bomopona B IPHPOZE,
¢u3nueckre W XUMHUUYECKHE CBOMCTBA, IPUMEHEHHE, CIIOCOObI IOJTydEHHS.

Kuciote! 1 conu

2.4

Monsipabiii 00b€M ra3oB. PacuéTel Mo XUMUYECKUM YpaBHEHUSM

2.5

duznueckue CcBOWCTBA BOAbl. Boga kak pactBopuTeiab. PacTBOpBL
HacelimieHHble M HEHACHILEHHbIE pAacTBOPBL. PacTBOPUMOCTH BeIlIECTB B BOJIE.
MaccoBast 1oisl BeliecTBa B pacTBope. XHMHUYECKHE CBOWCTBA BOJBI.
OcHoBanusi. Pons pacTBOpoB B mpupojie U B XKU3HHM uenoBeka. KpyroBopoT
BOJABl B TpUpoJe. 3arps3HeHHe NpUpPOIHBIX BojA. OxpaHa U OYHCTKA

IMPUPOIHBIX BO

2.6

Knaccudukanus nHeopranmvyeckux coeauHenuid. Oxcuapl. Knaccudukarus
OKCHJOB: cojeoOpa3yroiue (OCHOBHBIE, KHUCIOTHBIE, amQoTepHble) U
HeconieoOpazyromue. Homenknarypa okcuaoB. dusmueckue U XUMHUYECKHE

CBOMCTBA OKCHUJIOB. HOJ’Iy‘IeHI/Ie OKCHJIOB

2.7

OcnoBanus. Kiaccudukanus ocHOBaHMHA: MIETOYM M HEPACTBOPUMBIE
ocHoBaHus. HomeHnknarypa ocHoBaHui. PU3NYeCKHEe U XMMHYECKHE CBONCTBA

ocHoBaHui. [loyuenne ocHOBaHMM

2.8

Kucnotel. Knaccudukanus xucnot. Homenknarypa kucnor. dusmnueckue u
XUMHYECKHE CcBoOMcTBa KHCIOT. Pan aktmBHOocTh MetauioB H.H. bekertosa.

HonyquI/Ie KHUCJIOT
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2.9

Comu. Homenknartypa comneit. @usnueckrue M XMMHUYECKHE CBOWCTBA COJICH.

[Tony4yenue coien

2.10

I'enetnueckas CBSI3b MCKAY KJIaCCaMH HCOPTaHNUYCCKHUX COGI[I/IHGHI/Iﬁ

211

XHMMHMYECKUN  JKCIIEPUMEHT: KAayeCTBEHHOE OIPEIEICHUE  COACpKAHUsA
KHCJIOpOJia B BO3AYyXE, IOJIydEHHE, COOMpaHue, paclo3HABaHUE U H3ydeHHE
CBOMCTB KHCJIOpOJa, HAOIIOJEHUE B3aUMOJCUCTBUS BEILIECTB C KUCIOPOAOM U
yCIIOBUSI BOZHUKHOBEHUS M MpEKpalleHUs TOpeHust (I10kapa), 03HaKOMJIEHHUE C
oOpa3lilaMi OKCH/IOB U OIMCAaHME HX CBOMCTB, TMOJIydeHUE, coOupaHue,
pacrno3HaBaHUe M H3Y4YE€HHE CBOWCTB BOAOpoJa (rOpeHue), B3aUMOJEHCTBHE
BoJjiopona ¢ okcunom meau(ll) (Bo3MOKHO MCIOJIb30BaHUE BUICOMATEPUATIOB),
HaOmoJieHne 00pa3lloB BELIECTB KOJMYECTBOM | MOJIb, HCCIIEIOBaHUE
OCOOEHHOCTEHl pacTBOPEHHs BELIECTB C PA3JIMYHOW PacTBOPUMOCTHIO,
[IPUTOTOBJIEHUE PACTBOPOB C ONPEAEIEHHON MAacCOBOM JIOJIEW PaCTBOPEHHOIO
BEIL[ECTBA, B3aMMOJEHCTBHE BOJABI C MeETaulaMu (HaTpUeM M KaJbI[HEM)
(BO3MOXXHO HCHOJIb30BaHHE BHJIEOMATEPUANIOB), OIpeAeIeHHE pPacTBOPOB
KHCIIOT M IIeJ0o4Yel C TMOMOIIbI0 HHAWKATOPOB, HCCIEI0BaHHE OOpas3IoB
HEOPraHMYeCKUX BELIECTB pPa3IMYHbIX KJIACCOB, HAOIIOAECHUE W3MEHEHUs
OKpacKd MHIMKaTOpOB B pPacTBOpax KHCIOT M IIEJI0YeH, H3ydyeHHe
B3auMoeiicTBus okcuma meau(ll) ¢ pacTBOpoM CepHOM KHCIOTBI, KHCIOT C
METaJJIaMH, PEaKIMid HEUTpaIn3aluu, OJTy4YeHUEe HEPACTBOPUMBIX OCHOBAHUH,
BBITECHEHME OJIHOTO MeTajyla JpyrMM M3 pacTBOpa COJIM, pEIIeHue
9KCIEPUMEHTAIbHBIX 3a/ad Mo TeMe «BakHelIine Kiacchl HEOPraHWYEeCKUX

COEIUHEHUI

[Tepuonuueckuii 3akoH u [leproauueckas cucteMa XUMHYECKUX 3JIEMEHTOB
H.N. Menaeneea. CTpoeHue aToMOB. XUMHUYECKas CBsI3b. OKUCIUTEIBHO-

BOCCTAHOBHUTCIIbHBIC PCAKIIUHN

3.1

[lepBpie MOMBITKH KIACCUPUKAMU XUMHUUYECKUX dieMeHTOB. [lonstue o
TPYNIax CXOJHBIX AJIEMEHTOB (ILEJOYHBbIE U IIENIOYHO3EMEIbHbIE METaJLIbI,
TaJIOTeHbl, WHEPTHBIE Ta3bl). DIEMEHThI, KOTOpble 00pa3yroT amMdoTepHbIe

OKCUIBI U TUAPOKCHUIBI

3.2

[Tepuonnueckuii 3akoH. Ilepuoanueckas cuctreMa XUMUYECKUX 3J1eMeHTOB J[. 1.
Menneneena. KopoTkonepuonas u JUIMHHOTIEPUOTHAS (hopMbI
[lepuonnueckort cucremsl xumuueckux oanementoB .M. Menzeneesa.
Ilepuonsr m rpynmbl. PU3AYECKUN CMBICT TMOPSAKOBOIO HOMEpPA, HOMEPOB

nepuoJa v rpytIibl 3JICMCHTA
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3.3

Crpoenne atoMoB. CoctaB aroMHbIX snep. M3oTtonel. Dnekrponbsl. CtpoeHue
JJIEKTPOHHBIX 000J04YeK aroMoB TMepBbIX 20 XHMHYECKHX 3JIEMEHTOB
IIepuognueckoit cucremsl .M. MenneneeBa. XapakTepucTuka XMMHUYECKOTO

3JIEMEHTA 1O €ro nojoxeHuro B [lepuoanueckoii cucreme [I.11. MenneneeBa

3.4

3aKOHOMEPHOCTH M3MEHEHHUsl pajJuyca aroOMOB XHMHUYECKUX 3JIEMEHTOB,
METAJUIMYECKUX M HEMETAJUIMYECKMX CBOMCTB IO IpynnaM M IEPHOJaM.
3unauenue [lepuonmyeckoro 3akoHa u [leproauueckoil CUCTEMbl XUMUYECKHX
3JIEMEHTOB ISl pa3BUTHS Haykd M npaktuku. WM. MenneneeB — y4€Hblii U

rpakx JaHuH

3.5

Xumuueckasi cBsizb. KoBaneHTHas (MOJsIpHAsT W HEMOJSIpHAsi)  CBSI3b.

SHGKTPOOTPI/HIaTGJ'ILHOCTI) XUMHUYECKUX dJIeMeHTOB. MloHHas CBI3b

3.6

Crenenp okucieHus. OKUCIUTEILHOBOCCTAHOBUTENbHBIE peakuuu. [Iponecchr

OKHCJICHMS B BOCCTaHOBJICHMA. OKHUCINTEIIN U BOCCTAHOBHUTEIIN

3.7

XUMUYECKUH HKCHEPUMEHT: H3y4eHHE O0OpaslloB BEIECTB METAIIOB U
HEMETAJUIOB, B3aMMOJCWCTBUE THMIAPOKCHAA LHWHKA C PACTBOPAMHM KHCIOT H
[IeJ04Yel, POBEICHUE ONBITOB, WIUTHOCTPUPYIOIIUX MPHUMEPHI OKUCIUTENBHO-

BOCCTaHOBUTEJbHBIX peakiuil (ropeHne, peakluy pa3ioKeHHsl, COeTMHEHNS)

9 KUIIACC

Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

BeH_[eCTBO U XUMHUYCCKaA pCaKIusl. HOBTOpeHI/IC

1.1

[Tepuonnueckuii 3akoH. [lepuoauueckas cucrema XuMH4eCKux 3aeMeHToB J[. M.
MenneneeBa. CTpoeHuHe aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUHM CBOMCTB
XUMHUYECKUX DJIEMEHTOB TIEPBBIX TPEX IMEPUOJOB, Kalus, KalbIUsil U HX
COCIMHCHUH B COOTBETCTBHM C IIOJIOXKEHHUEM 3JeMeHTOB B Ilepmomnueckoi

CUCTCMC U CTPOCHUCM HUX ATOMOB

1.2

CTpOGHI/Ie BCIICCTBA: BHBI XUMHWYECKOH CBSI3H. THITBI KpUCTAJUIMICCKUX
peH_IéTOK, 3aBHCHUMOCTh CBOMCTB BEIISCTBA OT THUIIA KpHCTaHHH‘leCKOﬁ peH_IéTKI/I
1 BUJIa XUMHYECKOM CBS3M. KJ'IaCCI/I(l)I/IKaLII/I}I N HOMCHKJIATYpa HECOPraHNYCCKUX
BCIICCTB (Me)KI[yHapOI[HaH u TpI/IBI/IaJ'IBHaSI). XHUMHYECKHE CBOMCTBa BCIICCTB,
OTHOCAIIHNXCA K  pa3JInYHbIM Kil1acCcaM HCOPTraHNYCCKUX COG,Z[I/IHeHI/II‘/’I,

TCHCTUYCCKAsA CBA3b HCOPraHNYCCKUX BCIICCTB

1.3

Knaccugukanus XuMUYeCKUX peakLui M0 pa3IUuHbIM MpU3HAKaM (110 YUCITY U
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COCTaBy YyYacTBYIOIIMX B pEAaKUMU BEIIECTB, MO TeIoBoMy 3¢ddekry, mo
M3MEHEHHIO CTENEHEW OKHCICHHS XMMHUYECKHX DJIEMEHTOB, IO OOpaTHMOCTH,
[0 Yy4acTHUIO Karajnu3aropa). OK30- U JSHIAOTEPMUUYECKHE  PEAKIUHU,

TCPMOXUMHUYCCKUC YPABHCHUA. IlousTue o CKOpPOCTH XUMHUYCCKOMN pCaKkuuun

1.4

[Tonsite 06 0OpaTHUMBIX M HEOOPATHMBIX XUMHUYECKUX peakiusx. [loHstue o
TOMOTEHHBIX ¥ I'€TEPOreHHbIX peakuusax. [IoHATHEe 0 XMMUYECKOM PaBHOBECHHM.
@akTOphl, BIMAIOIME HA CKOPOCTh XMMHUYECKOM pEaKIUU U II0JOKECHUE

XHUMHNYECKOTO PaBHOBCCHUS

1.5

OKHCANTENBEHO-BOCCTAHOBUTEILHBIE peakuuu, JIEKTPOHHBIN OanaHc
OKHUCJIMUTEIbHO-BOCCTAHOBUTENbHON  peakuuu. CocTaBiieHME  ypaBHEHMM
OKHCIIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAaKIMH € HCIOJIB30BAHMEM METOJA

AJIEKTPOHHOTO OajaHca

1.6

Teopust ANEKTPOIUTUYECKON TUCCOIMALMU. DIIEKTPOIUTHI M HEIIEKTPOJIUTHI.
Katnonsl, anHnoHsl. MeXaHW3M TUCCOIMAIIMN BEIIECTB C PA3IMYHBIMU BHIAMH
xumMudeckoi cBs3u. Crenenpb aucconuanuu. CHIBHBIE U CITA0BIe AIEKTPOJIUTHI.
Peakun nonHOTO OOMEHA. YCIIOBHS MPOTEKAaHUS PEakiuii MOHHOTO OOMEHa,
MOJIHBIE U COKpAIIEHHbIE WOHHBIE ypaBHEHHs peakinuid. CBOWCTBa KHUCIOT,
OCHOBAaHMH ¥ COJEH B CBETE TPEACTABICHUH 00 DJICKTPOJUTHYCCKOU

nucconuanuu. KauectBeHHble peakiiy Ha MOHBI. [loHsATHE O THAPOIU3E CONei

1.7

XUMUYECKUN SKCIIEPUMEHT: O3HAKOMIIEHHE C MOJIEISIMH KPUCTAITMUECKUX
pEelIETOK HEOPraHMYECKUX BEIIECTB — METAJIOB W HeMmeTalioB (rpadura u
ayMasa), CJIOHBIX BEUIeCTB (XJIOpuIa HATpUs); HCCIEAOBAHHE 3aBUCHMOCTH
CKOPOCTH XHMHYECKOM peaklud OT BO3ACUCTBUS pPa3IMUYHBIX (HAaKTOPOB;
UCCIIEJIOBAaHHE  AJIEKTPONPOBOJHOCTH  pPAcTBOPOB  BEUIECTB,  Ipoliecca
TUCCOLMAlMM  KHUCIOT, INEeNo4Ye H cojeil (BO3MOXHO HCIOJIb30BaHHE
BUJICOMATEPHAIIOB); TPOBEACHUE OIMBITOB, WUIIOCTPUPYIOMINX MPHU3HAKU
NPOTEKaHUs peakluii HOHHOro oOMeHa (00pa3oBaHUE OCaJiKa, BhIICICHHE Ta3a,
o0pa3oBaHUE BOJIbI); OMBITOB, WIUTFOCTPUPYIOUIUX MPUMEPHI OKHCIUTEIHHO-
BOCCTAaHOBUTENBbHBIX peakiuil (rOpeHue, peakiu pas3ioKeHUs, COCIUHECHHUS);
pacno3HaBaHUE HEOPraHWYECKUX BEIIECTB C MOMOIIbI0 KAYECTBEHHBIX PEAKIUN

Ha MOHBI; pCHICHUC DKCIICPUMCHTAJIbHBIX 3a/1a4

Hemertannsl 1 ux coeIMHEHUS

2.1

0611[35{ XapaKTCPUCTUKA TaJIOTCHOB. OcoOeHHOCTH CTPOCHUA  aTOMOB,
XapaKTCPHBIC CTCIICHU OKUCIICHUA. CTpOCHI/IC )51 (I)H3quc1cne CBOMCTBA MMPOCTBIX

BEIIECTB — TajJlor€HOB. XMMHYECKHE CBOMCTBA Ha npumMepe  XJjiopa
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(B3auMozelicTBUE C METajllaMd, HEMETAJUIaMM, LIeI04aMu). XJIOPOBOJOPOI.
ConsiHast KMCIIOTa, XUMUYECKUE CBOWCTBA, MOJIy4€HUE, puMeHeHue. JlelicTBue
XJIOpa ¥ XJIOPOBOAOPOJA Ha OPraHU3M uejloBeKa. BaxkHenmue XJIOpuabpl U UX

Hax0KJACHUE B PUPOJIE

2.2

OO6mass xapaxkrtepuctuka 31eMeHTOB VIA-rpynnbl. OcoOEHHOCTH CTPOEHHS
aTOMOB, XapaKTepHble cTeneHu okuciaeHus. CTpoeHne U pusnveckue cBoiicTBa
IPOCTBIX BELIECTB — KHUCJIOPOJa M Cepbl. AJUIOTPOIHbIE MoOAU(UKALMU
KHCJIOpOJIa U cepbl. XUMHUYECKHE CBOMCTBa cepbl. CepoBOJOPOJ, CTPOCHHUE,
¢usznueckue M XuMH4Yeckue cBoMcTBa. OKCHIBI Cepbl KaK IpeICTaBUTENN
KHCIIOTHBIX OKcUIoB. CepHasi KUCIOTa, PU3NYECKHE U XUMHYECKHE CBOMCTBA
(oOmume Kak mpeAcTaBUTENs Kjacca KHCIOT U crenuduueckue). XuMUYECKHe
peakuuu, Jiexalue B OCHOBE MPOMBIIUIEHHOTO CIoco0a IMOJIy4YeHHUs CEpHOM
kucnoTsl. [lpumenenne. Conu cepHOM KHUCIIOTHI, KaueCTBEHHas peakius Ha
cynbdar-uoH. HaxoxxneHnue ceprsl U €€ coeMHEHUN B mpupoje. XUMHUYECKOe
3arps3HEHUE OKPYKAIOMICH Cpeibl COSAMHEHUSMHU Cepbl (KUCIOTHBIE IO,

3arpsi3HEHUE BO3/TyXa U BOJOEMOB), CIIOCOOBI €T0 MPEeI0TBPAIICHHS

2.3

OO6mrast xapakTepucThka 53JeMeHTOB VA-rpynnbl. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIE CTETIEHN OKUCIIEHUA. A30T, pacipoCTpaHEHHUE B IPUPOJIE,
(bu3mvecKkne U XuMHUIecKre cBoiicTBa. KpyroBopot azora B mpupoae. AMMHAK,
ero (Qusmyeckre M XMMHUYECKUE CBOMCTBA, MOJy4deHHe M npumeHnenue. Conu
aMMOHMS, UX (U3NYECKUE U XUMHUYECKHUE CBOWMCTBA, MPUMEHEHUE.
KauecTBeHHas peakiusi Ha MOHBI aMMOHHUS. A30THasi KUCIIOTa, €€ MOoJydeHHe,
¢u3znueckue M XUMHUYECKHE CBOICTBa (00IIME Kak MpeICcTaBUTENs Kiacca
KUCIOT U crnenuduueckue). Mcnomb3oBaHue HUTPATOB M COJIEH aMMOHHS B
KayecTBe MUHEPAJIbHBIX yIOOpeHMil. XUMUYEeCKoe 3arpsi3HEHUE OKpYXKarollei
Cpelbl COeTMHEHUSIMU a30Ta (KUCIOTHBIE JOXKIH, 3arPsS3HEHHE BO3AyXa, MOYBBI

1 BOJOEMOB)

2.4

docdop, amnorponHsie Mogudukauu (ochopa, GuzNUECKHE U XUMUYCCKUE
cBoiictBa. Oxcun ¢docdopa(V) u dochopnas kuciora, QGuU3NYECKHE U
XMMHUYECKHUE CBOWCTBa, monydenue. lcmonp3oBanue QocdaroB B KauecTBe

MUHEpaJIbHBIX YA00peHUH

2.5

OOmas xapakrepuctuka 31eMeHToB IVA-rpynmbel. OcoOeHHOCTH CTpOEHHUs
aTOMOB, XapaKTE€pHbIE CTENEHUW OKUCIEHUs. YTJIepoJ, auIOTPOIHBIE
MOAU(DUKAIMK, PACIPOCTPAaHEHUE B MPHUPOJE, (U3NYECKHE M XUMUYECKHE

cBoiictBa. Ancop6uusa. Kpyrosopor yriaepona B npupoae. Okcuasl yrieposa,
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X (QU3NYECKHE W XUMHUYECKHE CBONCTBA, JICHCTBUE HA YKUBHIC OPraHU3MEI,
MOJIy4eHUE U TIPUMEHEHHUE. DKOJOTUYECKUE TPOOIEMBI, CBSI3aHHBIE C OKCHIOM
yraepoaa(lV); rumoTe3a T00aIbHOTO TMOTEIUICHUS KJIMMAaTa; MapHUKOBBINA
apdekr. YronapHas KUCIOTAa W €€ CONMU, WX (PU3UYCCKHE H XUMHUYCCKHE
CBOWCTBa, TOJydeHHEe W TpuMeHeHue. KauecTBeHHas peakiusi Ha KapOoHaT-
noHbl. Mcnons3oBanue kapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIUICHHOCTH H

CEJILCKOM XO3IMUCTBE

2.6

[lepBoHauanbHble TOHATHA 00 OPraHUMYECKHUX BEIIECTBAX KaK O COEAMHEHHUIX
yriepoga (MeTaH, 3TaH, STWJEH, AaleTWIEH, JTaHOJ, TJMLEPHH, YKCYCHas
kucnota). MIx cocraB u xumuueckoe crpoeHue. [lonstue o Ouonormuecku
BAKHBIX BEIIECTBAX: MXHUpax, Oelkax, yrieBoJaXx — W HMX pOJIM B KHU3HU
YyeloBeKa. MarepualbHO€ €IMHCTBO OpPraHMYECKUX M HEOpPraHMYeCKUX

CoeqUHEHNN

2.7

Kpemuuii, ero ¢usnueckue # XUMHYECKHE CBOWCTBA, IMOJIyu€HUE U
npuMenenne. CoenvHeHHs KpeMHUs1 B mpupoje. OOmme mpeactaBieHuss oo
okcune kpemuusA(1V) u kpemaneBoit kucinote. CHIMKATBI, UX UCTIOJIL30BAHKE B
ObITY, METUIIMHE, MPOMBIIIUIEHHOCTU. BaxkHelme cTpouTenbHble MaTepUabl:
KepaMHKa, CTEKJIO, IIEMEHT, OeToH, ene300eroH. IIpobiembr Oe30macHOTO

HCIIOJIB30BaHUs CTPOUTCIIBHBIX MaTCPUAJIOB B HOBC€,Z[H€BHOI71 KHN3HHU

2.8

XUMUYECKUN S3KCIIEPUMEHT: H3ydeHHEe oOpa3loB HEOPraHMYECKHUX BEIECTB,
CBOMCTB COJISTHOM KHCJIOTHI; MPOBEICHNUE KAYeCTBEHHBIX PEaKIMi Ha XJIOpUA-
UMOHBl W HaOJIIOJICHUE MPHU3HAKOB HUX MPOTEKAHHs; OMbITHL, OTpPaXKaloIIUe
(u3nuecKkue U XUMUYECKHE CBOMCTBA raJlor€HOB M MX COEAMHEHUN (BO3MOMXHO
UCIIOJIb30BaHUE BHUIEOMATEPHUATIOB); O3HAKOMJIEHHE ¢ oOpa3lamMu XJIOpUIOB
(ramoreHuioB); O3HaKOMJIGHHE C oOOpa3lamMu cepbl U €€ COCAUHEHUSIMHU
(BO3MOXXHO HWCHONB30BAaHUE BUIEOMATEpHaloB); HaOIIOAEHHE Mpollecca
oOyrinuBaHus caxapa MoJ JIEHCTBUEM KOHIICHTPUPOBAHHOUN CEPHOM KUCIOTHI;
U3y4YeHUE XUMUYECKHX CBOMCTB pa30aBICHHON CEPHOW KUCIOTHI, IPOBEACHUE
KayeCTBEHHOW peakiuu Ha cynabhaT-uoH H HaOmoaeHue mpu3Haka e&
INpOTEKaHUs; O3HAKOMJIEHHE C (PM3UUYECKUMHU CBOWCTBAMHM a30Ta, hocdopa u ux
COeIMHEHUH (BO3MOXKHO HCHOJb30BaHHE BHJIEOMATepUaNIOB), OOpa3naMu
a30THBIX U (ocOpHBIX yI0OpEeHUH; noxydyeHune, cooupaHue, pacrio3HaBaHUE U
U3y4EHUE CBOMCTB aMMHaKa; MPOBEJCHHE KAaueCTBEHHBIX pEaKIMi Ha HOH
aMMOHUST U QochaT-HOH ¥ HU3YYEHHE NPU3HAKOB HX MPOTEKaHHUS,

B3aHMO/JICHCTBHE KOHHCHTpHpOBaHHOﬁ a30THOH KHUCJIOTHL C MEObIO (B03M0)KHO
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HCII0JIb30BAHNE BMJICOMATEPHANIOB); M3YYEHHE MOJENEeH KPHUCTaUINYECKUX
pemérok ainmasa, rpadura, QymiepeHa; O3HAKOMJIEHHE C IPOIECCOM
azicopOIMK pacTBOPEHHBIX BELIECTB AKTUBHUPOBAHHBIM YIJIEM U YCTPOHCTBOM
IIPOTHBOIa3a; IOJy4eHHe, COOMpaHHE, PACHO3HABAHUE U H3Y4YEHUE CBOICTB
YIJIEKUCIIOTO Ta3a; IMPOBEACHHE KAa4eCTBEHHBIX peakiuii Ha KapOoHAT- |
CUJIMKAT-UOHbl M H3y4YEHHE IIPU3HAKOB HX IIPOTEKAHMS; O3HAKOMIICHHE C
IPOAYKIMEN CWJIMKAaTHOM IPOMBIIIEHHOCTH; PEIICHHE 3KCIEPUMEHTaIbHbIX

3aJ1a4 110 TeMe «BakHenne HeMeTaUIbl 1 UX COEUHEHUS))

Mertannsl 1 ux COCINHCHUA

3.1

OO011as XapakTepUCTHKa XMMHYECKHUX AJIEMEHTOB — METAJVIOB HA OCHOBAHUHU UX
nonoxeHus B Ilepmoanueckoil cucreMe XUMHUYECKHMX dnemeHToB .M.
MeneneeBa u ctpoeHust aToMoB. CTpoeHre MeTauloB. MeTauinyeckas CBA3b U
METAJUIMYECKasi KpUCTAUIMYECKass pPemI€TKa. OJJIEKTPOXUMHMYECKUN s

HaIpsHKEHUHA METaJUIOB

3.2

dusnyeckue U XUMHYECKUE CBOMCTBA MeTa/uIoB. OOIIHe CIIOCOOBI IMOTYYICHUS
MeTautoB. [ToHATHE 0 KOPPO3HH METAIIOB, OCHOBHBIC CIIOCOOBI 3aIUTHI UX OT
koppo3uu. CruiaBbl (CTallb, YyT'yH, TIOPATIOMUHUHN, OPOH3a) M UX IPUMEHEHUE B

OBITY U IPOMBIIIJICHHOCTH

3.3

[llenounble MeTambl: moJiokeHue B Ileproanueckoil cUCTEME XUMHYECKUX
anemeHntoB J[.MI. MeHneneeBa; CTpo€HHE UX aTOMOB; HaXOXKJICHHE B MPHUPOJIE.
dusnveckue 1 XUMUYECKUE CBOMCTBA (Ha TpuMepe HaTpus U Kayusi). OKCUAbI U
TUAPOKCHABI HaTpus M Kaiaus. [IpruMeHeHHe IIeTOYHBIX METaUIOB M UX

COEIUHEHNN

3.4

Illenoyno3eMenbHbIE  METaylbl MarHuii W KaJbLHMH: IIOJIOKCHHE B
Ilepuonnueckoit cucreMe xumudeckux ammeMeHToB .M. MeHeneeBa; ctpoeHue
UX aTOMOB; HaxoXJeHue B mnpupoje. Puznueckue U XUMHUYECKHE CBOMCTBa
MarHus W Kajabliusd. BaxxHedmume coeauHEHUs KalblHsA (OKCHUI, THIAPOKCHII,

conn). 2KECTKOCTh BOJIBI U CLIOCOOBI €€ yCTpaHeHH S

3.5

AIIIOMUHHN: TIOJIOKCHUE B HepHOﬂquCKOﬁ CUCTCEMC XHUMHUYCCKHUX IJJICMCHTOB
I[I/I MeHz[eneeBa; CTPOCHUEC aTOMa; HAXOXKIACHUC B IIPUPOJC. duznueckue U
XHMHYECKHE CBOMCTBA aIFOMHUHUS. AM(l)OTCpHLIC CBOICTBa OKCHJA U rUApoKCHuaa

AJTFOMHWHUSA

3.6

Kenezo: nonoxenue B [lepuoanueckoil cucreme xXumuieckux snemeHToB .M.

MeHneneeBa; CTPOCHHUC aTOMa;, HAXOXICHUC B IMPUPOIC. dusznueckue Hu
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XUMUYECKUEe CBOMcTBa kene3a. Okcunbl, ruapokcuansl u coyin xkenesa(ll) u

xene3a(lll), ux cocras, cBOMCTBA U MOTy4YEeHHE

3.7

XUMHUYECKUI SKCIEPUMEHT: 03HAKOMJIEHHE C 00pa3ljaMy METaJuIOB U CILIABOB,
X (U3MYECKUMH CBOWCTBAMH; H3YyYCHHE pE3YJIbTAaTOB KOPPO3UH METAJUIOB
(BO3MOKHO HCIIOJIb30BaHUE BUJICOMATEPUAJIOB), 0ocoOeHHOCTEN
B3aMMOJCHCTBUS OKCHJA KaJdblUsli U HaTpus C BOJAOH  (BO3MOXHO
UCIIOJIb30BAaHUE BHJIEOMATEPUANIOB); MCCICJA0BAHUE CBOWCTB JKECTKOM BO/IBI;
mporecca TOPEHUs JKejle3a B KHCIOpoJe (BO3MOXKHO — MCIOJIB30BaHHE
BHJICOMATEPHAJIOB); TIPU3HAKOB NMPOTEKAHUSI KAYECTBEHHBIX PEAKIMii Ha MOHBI
(MarHusi, Kanplus, amoMuHus, uHKa, xkenesa(ll) u sxemesa(lll), memu(ll);
HaOJII0/IEeHNE U OMMCAHUE MPOLIECCOB OKPALIUBAHUS IUIAMEHW MOHAMM HATpHS,
Kamuss W KanblMs  (BO3MOXKHO — MCIIOJIB30BaHHE  BMJIEOMATEpPUAIOB);
uccienoBaHue am@poOTEepHBIX CBOWCTB T'UAPOKCUIA aTOMUHUS U TUIPOKCHU]A
LIMHKA; pelIeHre SKCIIEPUMEHTANIbHBIX 33/1a4 10 TeMe «BaxHeine MeTamibl 1

UX COCIUHCHU

XHUMHS ¥ OKpYKarolas cpeia

4.1

HoBeie Marepuanbl U TexHoJOTHH. BelmecTBa U maTepuanbl B MOBCEAHEBHOM
JKU3HU YeJIoBeKa. XUMHUS M 3I0pOBhe. be3ormacHoe MCroab30BaHUe BEUIECTB U
XUMUYECKUX peakinuii B ObITy. [lepBas momoms Mpu XMMHUYECKHUX OXKOTaxX H

OTpPaBJICHUAX

4.2

OCHOBBI ~ JKOJIOTUYECKOW  TIPaMOTHOCTH.  XUMHYECKOE  3arps3HEHHe
okpyxatomer cpeapl [1/IK. Pons XuMum B pellieHuH 3KOJIOTMYECKUX MPOOIIeM.
[IpupoaHble MCTOYHHMKH YTIEBOAOPOJOB (yroyib, HPUPOJHBIA Ta3, HedTh),

IPOIYKTHI UX HepepaboTKH, UX POJIb B OBITY M MPOMBIIILIEHHOCTH

4.3

XUMHUYECKUM OKCIICPUMCHT: U3YyUCHUC 06pa3u013 MaTCcprajioB (CTCKJ’IO, CIIJIaBbI

MCTAJIJIOB, ITOJIUMCPHLIC MaTepI/IaJIBI)
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MPOBEPSIEMBIE HA OI'D I1IO XUMUU TPEBOBAHUS K
PE3YJIBbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUSI

Kon
NpoBepPsieMOro
TpeOoBaHUs

IIpoBepsiemble TPeGOBaHUS K NMPEAMETHBIM pe3yabTaTaM
0a30BOr0 YPOBHSI 0CBOEHHsI OCHOBHOIi 00pa3oBaTe/IbHOIi
NporpaMMbl OCHOBHOI0 0011ero odopazopanusi Ha ocHoBe PI'OC

1

[IpencraBnenue:

1.1

O TI03HABAEMOCTH SBJICHUH MPUPOJbI, MOHUMAHHE OOBEKTHUBHOU
3HAYUMOCTH OCHOB XMMHUYECKOW HAyKH Kak 00JIaCTH COBPEMEHHOIO
€CTECTBO3HAHMSI, KOMIIOHEHTa OOILIell KyJIbTypbl M HpPaKTHUYECKON
JEeATENbHOCTH 4EJIOBEKAa B YCIOBUSAX COBPEMEHHOIO OOIIECTBa;

IIOHUMAaHHUEC MECTa XUMUU CPEAN APYIUX €CTCCTBEHHBIX HAYK

1.2

0 HAY4YHBIX MCTOJaxX IMO3HAHWA, B TOM YHUCIIC SKCIICPUMCECHTAJIBHBIX U
TCOPETUYCCKHUX MCTOAAaX HCCICAOBAHUA BCIICCTB W HU3YUYCHUA
XUMHNYECKHUX peaxunﬁ; YMCHHE HCIIOJIB30BaTh MOJCIIN JJIA

00BICHEHUS CTPOCHUSA aTOMOB U MOJICKYII

1.3

o ctepax npodecCHOHATBFHON AEATEeIbHOCTH, CBI3aHHBIX C XUMHEH U
COBPEMEHHBIMH TEXHOJIOTMSIMH, OCHOBAaHHBIMM Ha JOCTHKEHUSIX
XMMHYECKON HayKd, 4YTO IO3BOJIMT OOYy4aroIIMMCS paccMaTpuBaTh
XUMHIO Kak cepy cBoelt Oyayiieit npodeccuoHanbHON AeSITeTbHOCTU
U cenaTh OCO3HAHHBIM BBHIOOP XMMHUHU KaK NPOGMIBHOTO IMpeaMera

U NEepPEeX0/ie Ha YPOBEHb CPEAHEro 00IIero 00pa3oBaHus

BJ'Ia,Z[eHI/Ie CHCTEMOM XUMHWYECKUX 3HAHHH H YMCHHUE IIPUMCHATH

CUCTEMY XUMHNYCCKUX 3H8.HPII>1, KOTOpas BKIOYACT:

2.1

BaKHEHIIINE XUMHYECKHE IIOHATHS: XUMHUYECKHH DIIEMEHT, aToM,
MOJIEKyJ1a, BEUIECTBO, MPOCTOE M CIOXKHOE BEIEeCTBO, OJHOPOIHAS U
HEOJTHOPOJHAsT CMECh, OTHOCHUTENbHBIE aTOMHas U MOJEKYJspHas
Macchl, KOJIMYECTBO BEILECTBA, MOJb, MOJIIpHAs Macca, MOJISIPHBIN
00BEM, OKCHJ, KHCIOTa, OCHOBaHHE, CONb (CpemHss), XUMHYeCKas
peakuusi, peaklUUd COEIUHEHUs, pPEaKUUu pas3sIoKEHUs, pPEaKIHH
3aMeIIeHUs, peakluu OOMeHa, TerioBo 3(h(deKT peakuuu, 5K30- U
SHIOTEPMHUYECKHE PEAKIMH, PACTBOP, MAaccOBas JAOJS XUMHYECKOIO

QJICMCHTA B COCAMHCHUHN, MACCOBAs JOJI U NPOUCHTHAA KOHIICHTPALIA
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BEILIECTBA B PACTBOPE, AIPO aTOMA, SJIEKTPOHHBINA CJIOM aTOMa, aTOMHast
opOuTanb, paaMyc aToma, BaJIEHTHOCTb, CTEIEHb OKHCIICHUS,
XMMHYECKAs CBS3b, JIEKTPOOTPULIATEIBHOCTD, MTOJIIPHAS U HEMOJISIpHAs
KOBQJIEHTHas  CBSI3b, MOHHAs  CBsI3b, METAJJIMYECKash  CBS3b,
KpUCTANIMYECKass pelérka (aToMHas, WOHHas, MeTajuIhyecKasi,
MOJIEKYJISIpHas), WOH, KAaTHOH, aHWOH, SJIEKTPOJIUT U HEIJIEKTPOJIUT,
ANEKTPOJIUTUYECKAs] JUCCOLMAIMsl, PEaKUMd HOHHOro OOMEHa,
OKHUCIIUTENbHO-BOCCTAHOBUTENIbHBIE ~ PEaKIUM,  OKUCIUTEIb U
BOCCTAHOBMTEIIb, OKHCIEHHE M  BOCCTAHOBJICHHE, JJIEKTPOJIN3,
XMMHUYECKOE paBHOBECHE, OOpaTuMble M HEOOpaTUMbIE peaKIuHu,
CKOPOCTh XUMHYECKOW peakumu, kKatanmsarop, IIJIK, xkopposus

METaJJI0OB, CIIJIaBbI

2.2

OCHOBOIIOJIATAIOIINE 3aKOHBI XHMHH: 3aKOH COXPAaHEHUSI MacChl,
nepuoanueckuid 3akoH JI.M. MeHneneeBa, 3aKOH TMOCTOSIHCTBA

coCTaBa, 3aKOH ABOTrajJipo

2.3

TEOPUU  XUMHHU: ATOMHO-MOJIEKYJIIpHas TEOpHsl, TEOPHS

AIEKTPOJUTUUECKON JUCCOIHAITIT

Brnanenne ocHoBaMu XMMHUYECKON TPAMOTHOCTH, BKITFOUAIOIIEH

3.1

YMEHHE MPaBUIBHO UCTIOIH30BATh H3yYEHHBIC BEIIECTBA M MaTEPUAIIBI
(B TOM umuclie MHUHEpalbHBIC YHAOOpPEHHs, METaJUTbl M CIUIABHI,
NPOAYKTHl TEPepabOTKU TPUPOJHBIX HCTOYHUKOB YIJIEBOJOPOJIOB
(yrns, mpupomHoTo Taza, HeTH) B OBITY, CEIBCKOM XO3SHCTBE, HA
NPOM3BOJICTBE M TIOHUMAaHHE 3HAYCHUS JKUPOB, OCIKOB, YIJIEBOJOB
JUTsl OpTaHW3Ma YeJIOBEKa; YMCHUE IPOTHO3UPOBATh BIIMSHUE BEIECTB

U XHUMHUYCCKHUX MPOLCCCOB HA OPraHU3M YCJIOBCKA U OKPYXKAIOMIYIO

IPUPOJIHYIO CPERY

3.2

YMCHHUEC HUHTCIPUPOBATD XUMHUUYCCKHUC 3HAHUS CO 3HAHHUAMU OPYIrUx

y‘le6HLIX npeamMcETOB

3.3

HaJlM4Me OIbITa paboThl C PA3IMYHBIMU UCTOUYHUKAMM HH(pOpMaIUu
N0 XUMHMM (HaydyHass W Hay4dHO-TIOMYJsIpHas JMTEparypa, CIOBapH,

CIIPaBOYHHMKH, HHTEPHET-PECYPCHI)

3.4

YMCHHC 0O0BEKTHBHO OLICHUBATH I/IH(l)OpMaI_II/IIO O BCIICCTBAX, HX
IMPEBpAIICHUAX n MPaKTUYICCKOM MMPUMCHCHHUU n YMCHUC

HCII0JB30BaTh €€ JJIsd pecHus y‘Ie6HO-H03HaBaTCJ'IBHBIX 3aaa4
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BJIaI[eHI/Ie OCHOBAaMH ITOHSTHUMHOI'O arrmapara U CHMBOJHUYCCKOI'O

SA3bIKa XMMHUU JJIS1 COCTaBIICHUS (POpPMYJ HEOPraHMYECKHX BEIIECTB,

4 YpPaBHEHUN  XMMHUYECKMX  pEaKUUH; OCHOBAMHU  XUMHUYECKOU
HoMeHkiIatypsl (IUPAC u TpuBnanbHOi)
YMeHne oOBACHATH CBS3b MOJOXEHHS 3j1eMeHTa B Ilepuonmveckoit
CUCTEME C UHCJIOBBIMH XapaKTEPUCTHKAMU CTPOCHHS aTOMOB

5 XUMUYECKUX JJIEMEHTOB (COCTaB W 3apsia sjapa, oOliee Yucio
AJIEKTPOHOB), PACHpPENEICHUEM JJICKTPOHOB M0 JHEPreTUYECKUM
YPOBHSIM aTOMOB MEPBBIX TPEX MEPUOIOB, KA U KaJbIU
IIpencraBnenne O  NEPUOJAMYECKONM  3aBUCUMOCTHM  CBOWCTB
XUMHUYECKUX DJIEMEHTOB (paJiyCc aToMa, 3JEKTPOOTPHUIATEIHHOCTD),

6 MPOCTHIX W CIIOXKHBIX BEMIECTB OT TIOJOXKEHHUS DJIEMEHTOB B
[Tepuognueckoit cucreme (B MalblX TMEPHOJAX H  TJIABHBIX
MOJTPYIax) ¥ JIEKTPOHHOTO CTPOCHHS aTOMa

7 Ymenue knaccuuuupoBarth:

7.1 XUMHUYECKUE IIIEMEHTBI

7.2 HEOPraHUYECKHE BEIECTBA

7.3 XUMUYECKUE PEaKIIUN

8 YMeHue onpeaensrTh:

81 BaJICHTHOCTh U CTENEHb OKUCJICHUS XHMUYECKUX 3JIEMEHTOB, 3apsi

' HMOHA

8.9 BUJ XUMHMYECKON CBA3M M THI KPHUCTAJUIMYECKON CTPYKTYpHl B

' COEIMHEHUSIX

8.3 XapakTep cpeiibl B BOAHBIX PACTBOpPAX BELIECTB (KUCIOT, OCHOBAHUN)

8.4 OKHCITUTEh ¥ BOCCTAHOBUTEIb

9 YMeHue xapakTepuszoBath (pu3nuecKkrue U XMMUYECKHe CBOMCTBRA:
IPOCTBIX BEHIECTB (KUCIOPOJ, O30H, BOJOPOA, TrpaduT, ammas,

9.1 KpeMHU#, a3oT, ¢ocdop, cepa, XJIOp, HATPUl, Kajuil, MarHuu,
KaJIbIIUHA, aJTFOMHHHH, KEJIe30)
CIIOXHBIX BEIIECTB, B TOM YHCJIE€ HMX BOJHBIX pacTBOpoB (Boja,

9.9 aMMHAK, XJOPOBOAOPOJ, CEPOBOJOPOJ, OKCHAbI M THUIPOKCHJIBI

metamioB |-IIA rpynm, amomunus, meau (Il), muaka, xenesa (Il u

[11), okenasr yraepona (11 u 1V), kxpemuus (1V), azota u docdopa (111
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u V), cepst (IV u VI), cepuucras, cepHas, a3oTucras, a30THasd,

(docdopHas, yroiapHas, KpeMHUEBasE KHCIIOTA U UX COJIH)

MPOTHO3UPOBATh W  XapaKTEpPU30BaThb CBOWCTBA  BEIIECTB B

3aBUCHUMOCTHU OT HMX COCTaBa U CTPOCHUSA, IMPUMCHCHHC BCHICCTB B

%3 3aBHCHMOCTH OT UX CBOWCTB, BO3MOXKHOCTh MPOTEKAHUS XUMUYECKUX
IPEBpAIEHUI B PA3IMIHBIX YCIOBUSIX
10 YMeHne coCTaBIIsATh MOJICKYJISIPHBIC Y NOHHBIE YPaBHEHUS PEaKIuii, B
TOM YHCIIE!
10.1 peakuuii HOHHOTO 0OMeHa
10.2 OKUCITUTEILHO-BOCCTAHOBUTEIIbHBIX PEAKIIHIl
10.3 WUTIOCTPUPYIOIINX ~XUMHUYECKHE CBOWCTBA M3YYEHHBIX KIIACCOB
' (Tpynm) HEOpraHWYEeCKHX BEUIECTB
10.4 MTOITBEPKTAIOIIMX TEeHETHYECKYIO B3aUMOCBSI3b MEXK Ty HUMHU
11 YMeHue BBIUUCIATD (MIPOBOTUTH PACUETHI):
111 OTHOCHTENIbHYI0O MOJICKYISIPHYIO ¥ MOJISIPHYIO MacChl BEIIECTB,
' MacCOBYIO JIOJIF0 XUMHUYECKOIO 3JIEMEHTa B COCTUHEHUH
11.2 MacCOBYIO JIOJIFO BEIIECTBA B PACTBOPE,
11.3 KOJIMYECTBO BEIIECTBA U €r0 Maccy, 00hEeM Ta3oB
114 [0 ypaBHEHUSM XHUMHYECKUX pEAaKIHH M HaXOJUTh KOJIMYECTBO
' BellecTBa, 00bEM U Maccy peareHTOB WIH MPOAYKTOB PEaKIU1
12 Bnanenue (3HaHME OCHOB):
OCHOBHBIMM  METOJaMH  HAy4yHOTO  TMoO3HaHHMS (HaOmrozeHue,
" U3MEepeHHe, SKCIIEPUMEHT, MOICIUPOBAHUE) IIPU U3YYCHUH BEIIECTB U
' XUMHYECKUX SBJIEHUH; YyMeHHe c(hOopMynupoBaTh MpodieMy u
IPEUIOKUTH MYTH €€ pelieHus
s Oe3omacHON pabOThl C XHUMHYECKHMMH BEIIECTBAMHU, XUMHUYECKOU
' MOCY/IOH U J1abopaTOpHBIM 000pyI0BaHEM
npaBUIaMy 0€30MIaCHOTO OOpaIlleHUs C BELECTBAMU, HCIIOIb3yEMbIMU
B MTOBCEIHEBHON U3HU, NPaBUJIaMH NOBEJCHUS B IIENAX cOepexeHus
193 3/I0pPOBbSl M OKpY)Karollel NpUpOAHOM cpenbl; MOHUMaHUE Bpeaa

(OHaCHOCTI/I) BO3JCHCTBUS Ha JXUBBIC OpraHnu3MbI OHpe,Z[eJ'IéHHLIX
BCIICCTB, CII0CO00B YMCHBIICHUS W MNPCAOTBpALICHUA HX BPCIAHOIO

BO3JIENCTBUS
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13

Hamnumne MPAKTUYCCKUX HABBIKOB IIJIAHUPOBAHHA U OCYHICCTBJICHUSA

CICAYIOUX XUMHWYCCKHUX SKCIICPUMCHTOB:

13.1

M3yYeHHE U ONHUCaHuE (PU3MUYECKUX CBOWCTB BELIECTB; O3HAKOMIICHUE
¢  (usmueckuMHM W XUMHYECKMMH  SIBICHHSIMH,  OIIBITHI,

WJUTIOCTPUPYIOLIUE MPU3HAKUA MPOTEKAHUS XUMUYECKUX PEAKIIUI

13.2

M3Y4eHHE CIIOCOOO0B pa3eIeH s cMeceil

13.3

NOJy4eHUE KHCIOPOJa M M3Y4YEHHUE €ro CBOMCTB; IOJIydeHHE
BOJOPOJa U M3YYEHHUE €r0 CBOMICTB; MOIy4EHHE YIJIEKUCIIOTO rasa u

HU3YUYCHHUEC €TO CBOI\/’ICTB; IMOJIYYCHHUEC aMMHaKa U U3YUCHHUC €TO CBOICTB

13.4

IIPUTOTOBJIEHUE PACTBOPOB C OMNPEACIEHHOM MacCOBOM JOJen

PacTBOPEHHOTO BEILIECTBA

13.5

MpUMEHEHHE WH/INKaTOPOB (;makmyca, METWIOpaHXXa |
(denondranenna) g omnpeneneHUs XapakTepa cpelbl B pacTBOpax

KHUCJIOT U LIEJI0YEN

13.6

WCCIIEJIOBAaHUE ¥  OIMCAHWE CBOWMCTB HEOPTraHWMUYECKWX BEIIECTB
Pa3IMYHBIX KJIACCOB; M3yUEHHE B3aUMOJICHCTBHUS KUCIIOT C METaIaMH,
OKCHJIaMH  METAUIOB,  PacTBOPUMBIMH M HEPAaCTBOPUMBIMHU
OCHOBAHMSIMH, COJISIMH; TIOJIYyUCHHE HEPACTBOPUMBIX OCHOBAHHI;
BBITECHCHHE OJIHOTO MeTayla JpPYyrMM W3 pacTBOpa  COJIH;
ncciaeaoBaHue aM(OTEpHBIX CBOWCTB THAPOKCHUIOB ATIOMHUHHS H

LIUHKA

13.7

PEIICHUE SKCIICPUMCEHTAJIBHBIX 3aa4 110 TEMaM: «OCHOBHBIE KJIACChI
HEOPraHNn4CCKUX COGI[PIHCHPIﬁ»; ((:‘)J'ICKTpOJII/ITI/I‘IGCKaH
JUCCOLIMALIUs), «Baxneimune HeEMETalUIBI M WX COCAUHCHUA,

«BaxxknHeme MeTaibl 1 UX COCIMHEHMSI

13.8

XAMHUYECKHE  OKCIIEPUMEHTHI,  WUIIOCTPUPYIOIIUE  MPH3HAKU
NPOTEKaHUsS PEaKUUil MOHHOTO OOMEHA; Ka4eCTBEHHBIC PEaKIMH Ha
IPUCYTCTBYIOIIME B BOJHBIX PAacTBOpax HOHBL XJIOPUA-, OpOMHI-,
uomua-, cynegar-, Qocdar-, KapOOHaT-,  CHIMKAT-aHUOHBI,
THJIPOKCU-UOHBI, KATUOHBl aMMOHUS, MarHus, KaJblus, aIIOMUHUS,

xenesa (2+) u xenesa (3+), meau (2+), nuHKa

14

YmMmenue:

14.1

NpCACTaBJIATL PE3YJIbTAaTbhl SKCIICPUMCHTA B (I)OpMC BBIBOJIOB,

JA0Ka3aTCJIbCTB, Ppa(pI/IKOB n Ta6J'II/II_I U BBIABJIATH OSMIIMPHUYCCKUC
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3aKOHOMEPHOCTH

14.2

YCTaHAaBJIMBATL CBA3U MCKAY PCaAIbLHO Ha6J'IIOI[a€MBIMI/I XUMHNYCCKHUMHU
SABJICHUAMUA U NIPOLECCCaAaMH, MMPOUCXOAAINIUMHU B MaKpO- U MUKPOMUPC,

0O0BSACHATH IPUUMHBI MHOTO00Opa3Hsl BELLIECTB
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HEPEYEHD 2JIEMEHTOB COAEPXAHUSA, IPOBEPAEMbIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 3K3AMEHE 110 XUMHUHU

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAaHUSA

HepBOHa‘-IaHI)HI)IG XUMHNUYCCKHUEC ITOHATUA

1.1

Yucteie BemectBa 1 cMecu. CriocoObl pa3iesieHus: cMecei

1.2

ATOMBI H© MOJICKYIJIBI. Xumuyeckue djieMeHThl. CHMBOIBI  XUMHYECKHX

OJICMCHTOB. HpOCTHG " CJIOKHBIC BCIIICCTBA.

1.3

Xumunueckas popmyna. BajeHTHOCTh aTOMOB XUMHUYECKUX 3JIeMEHTOB. CTeneHb

OKHCJICHHUA

1.4

3aKOH IIOCTOSHCTBA COCTaBa BCHOICCTB. OTtHOocHuTelIbHAs aTOMHAs Macca.
OTtHOCUTENLHAS MOJICKYJIApHasd macca. MaccosBas J0JIA XUMHUYECKOT'0O 3JIEMEHTA

B COCIMHCHUHN

1.5

KomnuectBo BemectBa. Mosb. Monsipaass mMacca. MoJspHBI 00BEM Ta3oB.

BzanMocBs3s KOJIMYCCTBA, MAaCChI U YUCJIa CTPYKTYPHBIX €AMHUIL BEIICCTBA

1.6

duzndecknue M XUMHYCCKHE SBIICHUS. XHUMUUYECKas peaknusa u eé IIPpU3HAKH.

3aKOH COXpaHEHUS MACChl BEIeCTB. XUMHUECKUE YPaBHEHUS

[Tepuonnueckuii 3akoH u Ilepuoanueckas cucTeMa XUMHYECKHUX JJIEMEHTOB

J.N. MenaeneeBa. CTpoeHUE aTOMOB

2.1

[Tepuonnueckuii 3akoH. [lepuoanueckas cucrema XumMudeckux sneMeHToB J[.U.
MengaeneeBa. Ilepuoasl U rpymmbl. @U3MYECKUN CMBICI TOPSIAKOBOIO HOMEpPA,

HOMCEPOB II€PUOJa U I'PYIIIIEI 3JIEMCHTA

2.2

Crpoenune atomoB. CocTaB aroMHbIX sjep. M3otombl. DiekTpoHsl. CTpoeHue
JNIEKTPOHHBIX 000JI0YeK aToMOB MepBbIX 20 XUMHYECKUX DIIEMEHTOB

Ilepuonnueckoit cucremsl [[.1. MenneneeBa

2.3

3aKOHOMepHOCTI/I B M3MEHCHHH CBOMCTB XMMHMYECKHUX 3JIEMEHTOB IICPBBIX TpéX
IepuoaoB, Kallvsa, KaJbIHA (paz[I/cha dTOMOB, OJICKTPOOTPHULATCIbHOCTH,
MCTANNIMYCCKUX MW  HCMCTAJIIMYCCKHUX CBOﬁCTB) U HUX COCAUHEHHUM B
COOTBETCTBHH C IIOJIOKCHUEM DOJICMCHTOB B Hepnonnqecxoﬁ CUCTEMEC H

CTPOCHHUEM UX ATOMOB

Crpoenue BelecTa

3.1

Xumudeckas cBsa3b. KoBajeHTHas (HOJ'I}IpHaH )51 HeHOHHpHaH) CBA3b.

3HeKTpOOTpI/IHaTCHLHOCTL XUMHWYCCKHUX OJICMCHTOB. Honnas CBA3b.
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Meramnnueckas cBSI3b

3.2

Tumnel KpUCTAIIIMYECKUX PEHIETOK (aTOMHasi, HOHHAsg, MeTauIMdecKasi),
3aBUCHMOCTb CBOMCTB BEILECTBA OT TUIA KPUCTAUIMYECKOW PEIIETKU U BUAA

XUMHYECKON CBA3U

Baxueiine mnpeacTaBUTENM HEOPraHWYECKUX BemlecTB. Hemertamwibsl U ux

COCAMHCHUS. Mertannsl 1 BX COCIMHECHUA

4.1

Knaccudukanuss ¥ HOMEHKIATypa HEOPraHMYECKUX COCIMHEHUH: OKCHJIOB
(coneoOpasyromue: OCHOBHBIE, KHCJIOTHBIE, am(oTepHbIE) u
HecoJieoOpa3yrolie; OCHOBaHUM (LIENOYM U HEpPACTBOPUMbBIE OCHOBAHUS);
KHCJIOT  (KUCIOpOACOJEp)Kamue ¥ OECKHCIOpOIHBIE, OJHOOCHOBHBIE U

MHOTOOCHOBHBIE); COJIeH (CPEIHUX U KUCIIBIX)

4.2

®u3nyeckue M XHUMHUYECKHE CBOMCTBAa MPOCTHIX BEHIECTB-HEMETAJIOB:

BOJIOPO/Ia, XJIOPa, KUCIOPO/a, Cephl, a30Ta, pocdopa, yriepoaa, KpeMHUS

4.3

dusnyueckrie M XUMHUYECKHE CBOMCTBA IMPOCTBIX BEIICCTB-MCTAJUIOB: JIMTHA,
HaTpus, KaJlud, Marovd U KajlbLWA, aJIIOMUHHA, KEIIC3a. BHCKTpOXI/IMI/I‘IeCKI/Iﬁ

A HANPSHKEHU METAJIOB

4.4

DuU3NYECKE U XMMHUYECKHE CBOWCTBA BOJOPOIHBIX COCIUHEHUN HEMETAIIOB:

XJIOPOBOJIOPOJIa, CEPOBOIOPOIa, AMMHAKA

4.5

dusnuecKkue W XUMHUYECKHE CBOMCTBA OKCHIOB HemetamioB: cepol (1V, VI),
asota(ll, 1V, V), docdopa(lll, V), yrnepoma(ll, 1V), kpemuus(1V). Ionydenue

OKCHJOB HEMCTAIJIOB

4.6

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

xeresa(ll, 11). TlonyueHre OKCHIOB METAIIIOB

4.7

XUMHYECKHE CBOMCTBA OCHOBaHMM M aM(pOTEpHBIX T'MIPOKCHIOB (Ha IpuMepe
TUAPOKCUAOB  aJIOMUHUS, JKene3a, uuHKA). [lomyyeHue ocHOBaHUU U

aM(pOTEePHBIX THIPOKCHJIOB

4.8

OO01ue XMMHUYECKHE CBOMCTBA KHCIOT: XJIOPOBOJOPOJHOM, CEPOBOJOPOJIHOM,
CEpHHUCTOH, cepHOM, a30THOU, (ochopHOl, KpeMHUEBOH, yroibHOW. OcobObie
XUMHUUYECKME CBOMCTBA KOHILICHTPUPOBAHHOW CEPHOM M A30THOM KHUCIIOT.

HonyquI/Ie KHUCJIOT

4.9

OO0ue xuMu4eckue cBoicTBa cpeanux coeil. [lomyuenue comneit

4.10

HonyquI/Ie, CO6I/IpaHI/Ie, pacno3HaBaHrue BOAOPOAA, KHUCIOPOAAd, daMMHUAKA,

YIJICKUCIIOTO ra3a B J'Ia60paT0pI/II/I
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4.11

[Tomy4yenne amMmmMHuaka, CEpHOM M a30THOM KHUCIOT B NMPOMBINUIEHHOCTH. OOmue

CHOCOOBI TIOTYYCHHSI METAJUIOB

4.12

I'enernueckas CBI3b MCKAY KJIaCCaMH HCOPIraHUYCCKUX COGI[I/IHGHI/Iﬁ

XUMHUYECKUE PEAKIUU

5.1

Knaccugukanus XuMHUECKUX peakuuil 10 Pa3INdHbIM IPU3HAKAM: 110 YUCITY U
COCTaBy Y4YaCTBYIOIIMX B PEAKIHMU BELIECTB, IO TEIIOBOMY 3¢ (deKTy, 1o

W3MEHCHHIO CTEIICHEH OKHMCICHUS XMMHUYCCKHX dIIECMECHTOB

5.2

TemoBoil 3¢ ekt XuMHuyeckoil peakuu, TEPMOXUMHUECKUE ypaBHEHUS. DK30-

U OHAOTCPMHUUYCCKUC PCAKIIUU. TepMOXI/IMI/I‘IGCKI/Ie YpaBHCHUA

5.3

OKHCANTENEHOBOCCTAHOBUTENbHBIE peakiuu. OKHCIUTENIN U BOCCTAaHOBHUTEIH.
IIponeccbl  OKMCIEHHMST M BOCCTAHOBJICHMA.  OJEKTPOHHBIM  OanaHc

OKHCIUTEIHLHOBOCCTAHOBUTEIILHOM pCakuuun

5.4

Teopust NIEKTPONUTHUECKON AUCconMan. KaTHOHBI, aHHOHBL. DJEKTPOJIUTH U

HEIIeKTPOoJUTHl. CUITbHBIEC U clTa0bIe AIEKTPOJIMTHI. CTENeHb TUCCOIAIuN

5.5

Peakiiun monHoro obmeHa. YCJIOBHUS MPOTEKAHUS PEaKIMA MOHHOTO OOMEHa,

TMIOJIHBIE U COKpAIEHHbIE HOHHBIE YPABHEHUSI peakuit

XUMUS 1 OKpYXaroliasi cpea

6.1

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

HepBaﬂ IIOMOIIB IIPHU XUMHUYCCKUX 0KOIraX M OTPaBJICHUAX

6.2

XUMHYECKOE 3arpsi3HEHHE OKpYyXaromieil cpeabl  (KHCIOTHBIE — JIOXK[IH,
3arpsi3HEHUE MOYBBI, BO3JyXa U BOJOEMOB), CIIOCOOBI €ro IMpPeI0TBPALECHHS
[Ipenenbras gomyctumas koHreHTpamus BemiectB (ITJK). Posp xumum B
pEIIEHUH DJKOJIOTUYECKUX TMpoOieM. YCulleHHe NapHUKOBOTO 3(dekTa,

pa3pymIeHue O30HOBOI'O CJI0A

6.3

[Tpumenenue cepsl, a3ora, Gocdopa, yriepoaa, KpeMHHSI ¥ UX COCIHMHCHUI B
OBITY, MEIUIIMHE, MPOMBINUICHHOCTH W CEJIBbCKOM Xo3siicTBe. [IpumeHeHue
METAJJIOB M CIUIAaBOB (CTalb, YYr'yH, AIOpaTlOMUHUN, OpoH3a) B OBITY U
IPOMBIIUICHHOCTH UX coeuHeHuid. [IoHsTHe 0 KOPPO3UU METAIJIOB, OCHOBHBIE

CITIOCOOBI 3alIUTHI UX OT KOPPO3UU

6.4

[IpupoHbIE MCTOYHUKU YIJIEBOAOPOAOB (Yrojib, MPHUPOJIHBIA Ta3, HEPTh),

MPOIYKTHI X TepepaboTKu (OEH3HH), MX POJb B OBITY M MIPOMBIIILIEHHOCTH

6.5

HepBOHa‘-IaHBHBIe MOHATUSA 00 OpPraHrMvCCKUX BCHICCTBAX KaK O COCIUHCHUAX
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yriepoja (MeTaH, 3TaH, STUJICH, alleTUIICH, STaHOJI, NNIMIEPUH, YKCYCHAsI KHUCIIOTA).
[TonsTHE 0 OMONMOTHYECKH BAXKHBIX BEIIECTBAX: KUPAX, OCIKaX, YIIIeBOJAaX — U UX

POJIA B ’)KU3HHU YCJIOBCKA

7 Pacuérsr:
7.1 1o (hopMyiTaM XUMHUYECKUX COeTMHEHUN
7.2 Macchl (MacCoBOM) JIOJIM PACTBOPEHHOTO BEILIECTBA B PACTBOPE
7.3 110 XUMUYECKUM YPaBHEHUSIM
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YYEBHO-METOIANUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

» Xumus: 8- kiacc: 6a30BbIi YPOBEHB: YUEOHUK; S-€ U3JaHue, TepepadoTaHHOE
I"abpuensn O.C., OctpoymoB N.T"., Cnaaxos C.A. AKIIMOHEPHOE OOIIECTBO
«3narenscrBo «lIpocsemenue»

* Xumus: 9-# kiacc: 6a30BbIi ypOBEHB: YUCOHUK; 5-€ U3AaHue, epepaboTaHHOe
I"abpuensu O.C., Octpoymos W.T"., Cnaaxo C.A. AKIMOHEPHOE 00111ECTBO
«M3parenscTBO «lIpocBenieHne»

METOAUYECKHUE MATEPHUAJIBI UISA YUUTEJA

8 KUIIACC

1. B nomomp mkoiasHoMy yuutento. M. FO. I'opkosenko «Iloypounsie
pa3zpabotku o xumuu K yaeonukam: O. C. I'abpuensna; H. 1. Conuna, M. II.
Canuna; I'. E. Pynsurtuca, @. I'. ®eapamana» 9 kinacc. «Bako», Mocksa 2005 r.
2. B nomoms aburypuenty. O. C. I'abpuensu, U. I'. OctpoymoB «Xumus».
[Tocobue aiis MIKOJIBHUKOB CTApIIUX KiaccoB U nocrynawmux B BY3s1. Jlpoda,
Mocksa 2005 r.

3. B nomomp aburypuenty. P. A. Jlunun, B. A. Monouko, JI. JI. AHnpeeBa
«Xumus». {15 IIKOIPHUKOB CTapIIMX KJIACCOB U MOCTynaromux B BY3bL.
Teoperuueckue ocHoBbl. Borpocsl. 3agauun. Tectsl. [log pegakuueit mpodeccopa
P. A. Jluguna 3 — e uznanue, ucnpasieHdoe. J[poda, Mocksa 2004 .

4. Tabpuensin O.C. [Iporpamma kypca xumuu juist 8-11 kitaccos
obmeoOpa3oBaTenbHBIX yupexaeHuit. — M.: JIpoda;

5. TI'abpuensa O.C. Xumus: 8 knacc : y4eOHHK 11 00111e00pa30BaTEIbHBIX
yupexaenuit. — M.: Jlpoda.

6. l'abpuensa O.C. U3yuaem xumuto B 8 KiI.: qumpaktudeckue marepuainsl / O.C.
["a6puensn, T.B. CmupHoBa. — M.: bank mtoc

7. 'abpuensa O.C., Buckoboitankosa H.I1., Slurykosa A.B. HacTonpHas kaHura
yaurtens. Xumus. 8 ki1.: Metogudeckoe mocooue. — M.: JIpoda;

8. 'abpuensn O.C., Pyno H.H., Tonkynos B.U. Xumuyeckuii SKCriepuMeHT B
mkoJe. 8 kinacc. — M.: Jlpoda
9. MunuctepctBo oOpaszoBanusi Poccuiickoit ®enepaunu. [Iporpammel as
o0mreo0pazoBaTebHBIX yapexkaeHnit. Xumus 8 — 11 kimaccel. -3-¢ u3ganue,
crepeoturinoe - Mockga; Jlpoda, 2002 r. (ctp. 26 — 37).

10. Pa6ouas nporpamma. Xumus. Kk YMK O. C. I'abpuensna Jlabupunr. py.
NznarensctBo "Bako" 2016 .

11. ®eaepaibHOTO KOMIIOHEHTA FOCY/IapCTBEHHOTO CTaHJapTa 00IIero
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oOpazoBanus no xumuu (Yacts 1. OcHOoBHOE 00111€€ 00pa30BaHKE) JJIs1 OCHOBHOM
0011e00pa3oBaTeIbHON KOl B COOTBETCTBUU C CYIIECTBYIOLIEH KOHLIETLIUEH
XUMHUYECKOT0 00pa3oBaHUs.

12. Xumusi: 8 kacc: KOHTPOJIbHBIE U TPOBEPOUHbIe paboThl K yueOHuky O.C.
[Nabpuensna «Xumus. 8 kinace» / O.C. I'abpuensn, [1.H. bepeskun, A.A.
VYmakosa u ap. — M. : Jlpoda;

13. Xumus 8 knace. Xumus 8 kiacc: yueOnuk / O. C. 'aGpuensiH. — 8- us.
npepad. — M. : Ipoda, — 2019 r. 287 c. [1] C. : ui. - (Poccutickuit yueOHUK).

ISBN 978-5-358-21272-5

14. Xumus B Tabnunax 8 — 11 knaccel. CipaBoyHOe ocoOue. ABTOp —
cocrasutenb A. E. Haconosa 10 — e uznanue, crepeoruntoe. [Ipoda, Mocksa
2007 r.

9 KUJIACC

1. B nomoup mikonsHOMY yuutento. M. FO. I'opkoBenko «Iloypounsie
pa3zpadotku o xumuu K yaeonukam: O. C. I'abpuensna; H. 1. Conuna, M. II.
Canumna; I'. E. Pynsutuca, @. I'. ®eapamana» 9 kinacc. «Bako», Mocksa 2005 r.

2. B nomomuis aburypuenty. O. C. I'abpuensn, U. I'. OctpoymoB «Xumus».
[Tocobwue mJis MKOJIBHUKOB CTApIINX KjaccoB U noctymnaronux B BY3e1. Ipoda,
Mocksa 2005 r.

3. B nomomp aburypuenty. P. A. Jlunun, B. A. Monouko, JI. JI. AHnpeeBa
«Xumus». {15 IIKOIPHUKOB CTapIIMX KJIACCOB U MOCTynaromux B BY3bL.
Teoperuueckue ocHoBbl. Bonpocsl. 3anauu. Tectsl. [Tog pexakuueit mpodeccopa
P. A. Jluguna 3 — e uznanue, ucnpasieHdoe. J[poda, Mocksa 2004 .

4. Tabpuensin O.C. [Iporpamma kypca xumuu juist 8-11 kitaccos
o0meoOpa3oBaTenbHBIX yupexaeHuit. — M.: JIpoda;

5. Xumus 9 knacc: yueonuk / O. C. I'abpuensn. — 7-e uza. npepabd. — M. : JIpoda
—2019 1. 319, [1] c. nn. (Poccuiickuii yueOHUK)

ISBN 978-5-358-21507-8

6. 'abpuensa O.C. U3yuaem xumuto B 9 ki1.: qupaktudeckue marepuainsi / O.C.
["a6puensn, T.B. CmupHoBa. — M.: bank mtoc

7. 'abpuensa O.C., Buckoboitankosa H.I1., Slurykoa A.B. HacTonsHas kaura
yautens. Xumus. 9 ki.: Metoanueckoe nocodbue. — M.: lIpoda;

8. 'abpuensa O.C., PynoB H.H., Tonkynos B.U. Xumudeckunii SKkCiepuMeHT B
mkoJe. 9 kmacc. — M.: Jlpoda

9. MunuctepctBo o0paszoBanus Poccuiickoit ®enepaunu. [Iporpammel as
o0mreoOpazoBaTebHBIX yupekaeHnit. Xumus 8 — 11 kimaccel. -3-¢ u3ganue,
crepeoturinoe - Mockga; Jlpoda, 2002 r. (ctp. 26 — 37).
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10. Pabouas nporpamma. Xumus k YMK O. C. I'abpuensina JIabupuHr. py.
N3narenscTBo "Bako" 2016 1.

11. ®enepanbHOro KOMIOHEHTA FOCYJAPCTBEHHOIO CTaHapTa OOLIEro
obOpazoBanus o xumuu (Yactes 1. OcHoBHOE 00111€€ 00pa30BaHKE) JII OCHOBHOM
0011eo0pazoBaTeIbHON MIKOJIBI B COOTBETCTBUU C CYIIECTBYIOLIEH KOHLIECTILIUEH
XUMHUYECKOT0 00pa3oBaHUs.

12. Xumusi: 9 knacc: KOHTPOJIbHBIE U TPOBEpOUHbIe paboThl k yueoHuky O.C.
INabpuensna «Xumus. 9 knace» / O.C. I'aGpuensn, [1L.H. bepeskun, A.A.
VYmakosa u ap. — M. : Jlpoda;

13. Xumus 9 knacc: yueOnuk / O. C. 'abpuensiH. — 7-e uzf. npepad. — M. :
Hpoda — 2019 r. 319, [1] c. un. (Poccuiickuii yueonuk) ISBN 978-5-358-21507-8

14. Xumus B Tabnunax 8 — 11 knaccsl. CripaBounoe nocobue. ABTop —
coctaButenb A. E. Haconosa 10 — e uznanue, crepeotuntoe. JIpoda, Mocksa
2007 r.
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