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HOACHUTEJIBHAS 3AIINCKA

[IporpaMma 1O XUMHUM Ha YPOBHE OCHOBHOTO 0011ero oOpa3oBaHuUs
COCTaBJ€HA Ha OCHOBE TpeOOBaHUI K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
o0pa3zoBaTeIbHOM MPOrpaMMbl OCHOBHOTO OOIIIETO 00pa30BaHMsl, TPEACTaBICHHBIX
B ®I'OC OOO, a Ttakxke Ha OcHOBe (enepanbHONM pabodeil mporpaMmbl
BOCIIUTAHUS U C YYETOM KOHIEMIIMY MPENoJaBaHus yueOHOro mpeamMeTa « XUMHUS»
B 00pa3oBaTeNbHBIX opranusanusax Poccuiickoit denepaiuu.

[Iporpamma mo xumuu 1a€T TpEACTaBICHUE O ILEAX, OOIIeH cTpaTeruu
o0y4yeHUs, BOCHUTAHWUS M Pa3BUTUS OOYYAIONIUXCS CpPEACTBAMHU Y4YEOHOTO
nmpeamera, yCTaHABIIMBAET o0s13aTenbHOe peaMEeTHOE CoJIepKaHue,
IpeayCMaTPUBAET PACHPECIICHUE €ro Mo KiaccaM M CTPYKTYpUpOBaHUE TIO0
pasnenaM M TeMaM MPOTrpaMMbl IO XUMHUH, OINpPEIEseT KOJUYECTBEHHBIC U
KaueCTBEHHBIC XapaKTEePUCTUKHU COJICpKaHMS, PEKOMEHAYEeMYHO
MOCJICIOBATENIBHOCTh ~ M3YYCHUST XUMUHM C  Y4ETOM  MEXIPEAMETHBIX H
BHYTPUIIPEAMETHBIX  CBSI3€M, JIOTMKM  y4eOHOro MpoIecca, BO3PACTHBIX
OCOOCHHOCTEH OOydYaroluxcsi, ONpPEAeNIIeT BO3MOXHOCTH TIpeaMera s
peanuzanuu TpeOOBaHUI K pe3yibTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTenbHOMN
IporpaMMbl Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHus, a Takke TpeOOBaHUH K
pesynbrataMm oOy4YeHHs] XMMUHU Ha YPOBHE LieJIeH M3YUYEHUs MpeaMeTa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIbHON JEeATEIbHOCTH OOYYaroMIerocsi MO OCBOEHHUIO
y4eOHOTr0 co/iepKaHusl.

3HaHWE€ XHMHUHU CIY)KUT OCHOBOM s (POPMUPOBAHUS MHUPOBO33PEHUS
oOy4aromierocsi, €ro MpeACTaBICHU O MaTepUATbHOM €IMHCTBE MHPA, BAKHYIO
poJib UrpatoT (QopMUPYEMblE XUMHUEH MPECTABICHUS O B3aUMOIPEBPAIICHUAX
SHEPTrUM M 00 SBOJIIOIUHU BEIIECTB B MPUPOJE, O MyTSAX PEIICHHS TI00ATbHBIX
npoOJieM YCTOWYHMBOTO Pa3BUTHUS YEIOBEYECTBA — CHIPHEBOM, DHEPTETHYECCKOM,
MUIIEBON M SKOJIOTUYECKON 6€30MacHOCTH, TPOOJIEM 3IPaBOOXPAHCHUS.

N3yuyenne xumuu:

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

BHOCUT BKJaJ B (POPMHUPOBAHUE MBIIUICHUS M TBOPUYECKUX CIOCOOHOCTEU
OoOydJarommXxcs, HABBIKOB WX CaMOCTOSTEIBHOW Yy4eOHOW JIeSITEIbHOCTH,
AKCHEPUMEHTAIBHBIX M HCCIIEIOBATENIbCKUX YMEHUN, HEOOXOAUMBIX KaK B
MOBCEIHEBHOM XKM3HU, TaK ¥ B TPO(DECCHOHATLHOM eI TeTLHOCTH;

3HAKOMUT CO CHEUU(PUKONW HAYyYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI
LETTOCTHOTO B3TJIsSI1a HA €IMHCTBO MPUPOIbI U YEJIOBEKA, SBISIETCS OTBETCTBEHHBIM
3TanoM B POPMHUPOBAHUM €CTECTBEHHO-HAYYHOU IPaMOTHOCTH 00YyYaroluXcs;



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

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

Kypc xumun Ha ypoBHE OCHOBHOTO 0OIIEro oOpa3oBaHUs OPUEHTUPOBAH Ha
OCBOCHHUE OOYYAIONTUMHUCS CHUCTEMBI TMEPBOHAYAIBHBIX TOHSATUM XUMHUU, OCHOB
HEOPraHUYeCKOM XUMHUM U HEKOTOPHIX OTACJIBHBIX 3HAYUMBIX TOHSATHM
OpraHUYeCKOM XUMHUHU.

CrpykTypa coaep:kaHusl MPOTpaMMbl MO XUMHUH C(HOPMHUpPOBAHA HAa OCHOBE
CUCTEMHOro mojaxona Kk e€ uaydeHuto. Cojep’kaHue CKIIAJIbIBAETCS U3 CUCTEMBI
MOHSATUN O XMMUYECKOM 3JIEMEHTE M BEIIECTBE M CUCTEMBbI TIOHATUN O XUMUYECKOM
peakiuu. OO0e OTH CHUCTEMBI CTPYKTYPHO OPraHU30BaHbl IO TPHUHIUITY
MOCJIEIOBATENIBHOTO PA3BUTHS 3HAHUIM HA OCHOBE TEOPETUYECKUX MPEICTABICHUM
Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHUSI KaK OCHOBBI BCEr0 €CTECTBO3HAHMS;

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

— YYEHHS O CTPOEHUHU aTOMa U XUMHUUYECKOU CBSI3U;

— TpeNCTaBICHUN 00 DIIEKTPOJMTHYECKOW JTUCCOIMAIIMM BEIIEeCTB B
pacTBopax.

Teopernueckne 3HaHUSA pacCMaTpPUBAIOTCS HAa OCHOBE OSMIMPHYECKHU
MOJIYYEHHBIX U OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEAOBATENBHO OT OJHOTO
YPOBHS K JIpyroMy, BBITIONHSAS (QYHKIUU OOBSCHEHUS W TPOTHO3UPOBAHUS
CBOMCTB, CTPOEHUS M BO3MOXHOCTEH MPAKTHYECKOIO MPUMEHEHUS U MOJy4ECHUs
U3Y4YaeMbIX BEUIECTB.

OcBoeHue mporpaMMbl IO XUMHU  CHOCOOCTBYeT  (hOPMHUPOBAHUIO
MIPEJICTABJIEHUS] O XUMUUYECKOM COCTABISAIOLICH HAYYHOU KapTHUHBI MUpA B JIOTHKE
e€ CHUCTeMHOW NpHUPOAbl, LIEHHOCTHOTO OTHOLICHHS K HAYYHOMY 3HAHUIO H
MEeTOoJaM TNO3HaHMs B Hayke. M3ydeHue XUMUU TPOUCXOAUT C MPUBICYECHUEM
3HAHWA W3 paHee W3YYEHHBIX Y4YEOHBIX MpeamMeToB: «OKpyxKaroumi Mupy,
«buonorus. 5—7 xknmacce» u «duznka. 7 Kimacey.

[Ipy wW3ydeHWM XUMHH TPOUCXOAWT (HOPMUPOBAHHE 3HAHWA OCHOB
XUMHUYECKOW HAyKH KakK O0JaCTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAaKTUUYECKOU
NEATEIbHOCTU YEJIOBEKa M Kak OJHOT0 M3 KOMIIOHEHTOB MHUPOBOM KYJIbTYPHI.
3amadya yuyeOHOro mpeameTa COCTOMT B (POPMHPOBAHMHM CHCTEMBI XUMHUYECKHX
3HAHUM — Ba)KHEUIIMX (PaKTOB, MOHSATHUM, 3aKOHOB U TEOPETUUECKUX TOJOKCHHUH,
JOCTYNHBIX OOOOIIEHUH MHPOBO33PEHUYECKOTO XapakTepa, s3blka HayKd, B



NpUOOIIEHMM K HAyYHbIM METOAaM I[IO3HAHMS MpPU H3YYEHUM BEIIECTB U
XUMHYECKUX peakluii, B ((OPMUPOBAHUU U PA3BUTHUU MO3HABATEIbHBIX YMEHHUHN U
UX TPUMEHEHWH B Y4YEOHO-IIO3HABATENbHOW M Y4EOHO-UCCIIENOBATEIbCKON
NEeSATENbHOCTH, OCBOEHMU IpPaBHJI O€30MacHOro OOpallleHusT C BELIECTBAMH B
MOBCETHEBHOM KHU3HM.

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

— (opMupoBaHHE MHTEJUIEKTYaJIbHO pa3BUTOM JIMYHOCTH, TOTOBOWM K
caM000pa30BaHUIO, COTPYAHHYECTBY, CaAMOCTOSATEIIBHOMY MPUHATHIO PELICHUH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSIM SKU3HU;

—  HampaBJICHHOCTh OOyYEeHHMsI Ha CHUCTEMaTH4YecKoe MpUOOIIeHHE
oOydJarommxcs K CaMOCTOSTENbHOW TO3HABATEIBHOW AESTENbHOCTH, HAayYHBIM
METOJIaM TO3HaHMs, (POPMUPYIOIIMM MOTHBAIMIO U Pa3BUTUE CIOCOOHOCTEH K
XHMHWH;

— obecrnieyeHue yclIoBUM, CIOCOOCTBYIOIINX MPUOOPETEHUIO 00yYatOIIUMHUCS
OTbITAa Pa3HOOOPA3HOM MEATETHLHOCTH, IMO3HAHUSA W CaMOIO3HAHUS, KIHOYEBBIX
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
OKPYXAIOIEr0 MHpA, UCIOJIb3YsS 3HAHUS W ONBIT, IMOJYYCHHBIE MPU H3YYCHUH
XUMHH, TPUMEHATh HMX TPH PEUIEHUU Mpo0JeM B TOBCEAHEBHOM >KU3HU H
TPYJOBOM JI€ATETLHOCTH;

— ¢opMmupoBaHUE Yy OOyYalOlUMXCS TYMaHHUCTUYECKUX OTHOIICHUH,
NOHUMAHHUS 1EHHOCTH XHMHYECKUX 3HAHUWU HJIs BBIPAOOTKH DKOJIOTHUYECKH
11eJIeCO00pa3HOro TMOBEACHUSI B OBITY U TPYIAOBOW JACSATEIBHOCTH B IEIX
COXPAaHEHUS CBOETO 3/I0POBbS U OKPYKAIOIIEH MPUPOTHOM CpeIbl;

— pa3BUTHE MOTUBAIMM K OOYYEHHUIO, CIIOCOOHOCTEN K CaMOKOHTPOIIO M
CAMOBOCIIMTAHMIO Ha OCHOBE YCBOEHMs OOILEYEIOBEYECKHX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MPOGMIS U HANPaBICHHOCTH JaJbHEHIIETO
o0yJeHHUS.

OOmiee 4MCIO YacOB, OTBEAEHHBIX I HU3YyUYEHUS XUMUU Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3zoBaHusi, cocTaBisieT 136 yacos: B 8 kinacce — 68 yacos (2
yaca B HeJel0), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIIO).



COIAEPKXAHUE OBYYEHUA

8 KUIACC

IlepBoHayaabHbIe XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMUK B KU3HU 4YEJOBEKa. XUMHUS 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
31eMeHTOB. [IpocThie U ClIOXKHBIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHUE.

Xumunueckas ¢opmyna. BaleHTHOCT, aTOMOB XHMHUYECKUX DJIEMEHTOB.
3aKkOH TOCTOSIHCTBA cocTaBa BemllecTB. (OTHOcUTENbHAs AaTOMHAs Macca.
OtHocuTENbHAS MOJEKYJIsIpHas Macca. MaccoBas 10Ji1 XUMUYECKOTO 3JIEMEHTA B
COEJIMHECHUMU.

KonnuecTBo BemniectBa. Moiib. MonsipHast Macca. B3auMoCBsi3b KOJIMYECTBA,
Macchl W 4YHCJIA CTPYKTYPHBIX €IWHMI] BelecTBa. Pacuérel mo dopmynam
XUMUYECKUX COSTUHCHUM.

dusnyecKkue U XUMUUYECKHUE SBIICHHS. XUMHUUECKash peakius U e€ MpU3HaKU.
3aKOH COXpaHEHHs Macchl BellecTB. XuUMuYeckue ypaBHeHwus. Kiaccudukanms
XUMHYECKUX PEaKIHi (COeAMHEHMs, pa3JIOKEHUS, 3aMEeIlIeHUs, OOMEHa).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCY0#, mpaBuiIaMu paboThl B J1a00OpaTOpuu M
npuéMamMu oOparieHus: ¢ J1abopaTOpHbIM 000PYJOBAaHUEM, U3YYEHHE M OMHMCAHUE
bU3MYECKUX CBOMCTB 00pa3lOB HEOPTaHUYECKUX BEIISCTB, HAOJIOJICHHE
¢usnuecknx (TUIaBICHHE BOCKA, TasHUE JIbJla, pAcTHpPaHUE caxapa B CTYIKE,
KUIEHUE W KOHJEHCAlUs BOJbl) U XMMHUYECKUX (TOPEHUE CBEYM, IMPOKATMBAHUE
MEJTHON MPOBOJIOKH, B3aUMOJCHCTBHE Mea ¢ KUCIIOTOM) SBICHUM, HAOII0ACHUE U
OMMCaHUE MPU3HAKOB IMPOTEKAHHUS XUMHUUYECKUX peaklMil (pas3ioKeHHe caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIOTHI C XJIOPUAOM Oapwsi, pa3loKeHHUE THAPOKCHIA
mean (I1) mpu HarpeBaHuu, B3aMMOICCTBHE Keje3a ¢ pacTBopoM conu menu (11),
M3y4YeHHE CIOCOOOB pa3/IelIieHus CMECeil: ¢ MOMOIIbI0 MarHuTa, (PUIbTpOBaHUE,
BbIIApUBAHUE, AUCTHWUIAIMUS, XpoMaTorpadus, MpoBEACHNE OYNCTKUA MOBAPEHHOM
COJIM, HAOIIOJEHHWE W  ONHCAaHUE  Pe3yJbTAaTOB  MPOBEJCHHS  OIbITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHHMS MAacChl, CO3JaHHE MOJEIECH MOJIEKYII
(1rapocTep>KHEBBIX ).

Ba:xHeiilue npeacTaBuTe/ M HEOPraHUYEeCKMX BelleCTB

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



MOJIyYeHUsT KUCIOpoJa B Ja0OpaTopuu H NOPOMbBIIUIEHHOCTH. Kpyrosoport
KHciopoza B mpupoe. O30H — auIoTponHas MOAU(PUKALMS KUCIOPOIa.

TemnoBoll 3P(GEeKT XUMUYECKON peakluu, TEPMOXMMHYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUUYECKHE pEaKkUuu. TOIUIMBO: yroinb M METaH. 3arpsA3HCHHE
BO3/lyXa, YCUJIEHHE MapHUKOBOTO 3 (PeKTa, pa3pylieHre 030HOBOTO CIIOS.

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

MonsipHbiii 00BEM ra3oB. PacuéTsl Mo XUMHYECKUM 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 yenoBeKka. KpyroBopoT BOAbI B MPUPOJE.
3arpsi3HeHrEe MPUPOIHBIX BOJ. OXpaHa U OUMCTKA IPUPOJAHBIX BOJI.

Knaccuduxanus neoprannueckux coenuHennit. Oxcuasl. Kiaccudukarus
OKCHJOB:  coyieoOpa3sytomnie  (OCHOBHBbIC, KHUCJIOTHbIE, aM@oTepHble) W
HecoseoOpasyromue. Homenknatypa okcuaoB. ®Dusznueckue MW XUMHYECKHE
cBoicTBa OKCUOB. [loyueHne okcuaoB.

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

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

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

I'eneTnyeckas CBA3b MEXKY KJIaCCAMU HEOPraHMYECKUX COEUHEHH.

Xumuueckuit IKcnepumenm:

KA4ECTBEHHOE ONPEAEIIEHNUE COJECPKAHUS KUCIOPOJa B BO3AYyXE, IOIYyUYCHHUE,
coOupaHue, pacro3HaBaHWE W W3YYCHHUE CBOMCTB KHUCIOPOJa, HAOIIOJCHHE
B3aUMOJICMCTBUSL BELIECTB C KHUCIOPOAOM U YCIIOBHS BO3HHMKHOBEHUS U
MpekpanieHus TropeHus (moxkapa), O3HAKOMJICHHME ¢ oOpa3liaMud OKCHIO0B W
OMMHMCAHWE WX CBOWCTB, MOJY4YEHHE, COOMpPAHHME, pACMO3HABAaHWE W W3YyUCHUE
CBOMCTB Bojiopojaa (ropeHue), B3aumojaeicTBre Bomoponaa ¢ okcuaoM meau (1)
(BO3MOKHO HCIOJIb30BaHUE BUJICOMATEPUAJIOB), HAOIIOJCHHE OOpPA3IOB BEIIECCTB
KOJIMYEeCTBOM | MOJIb, WCCIEAOBAHME OCOOCHHOCTEW PACTBOPECHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, NPUTOTOBJIECHHE PACTBOPOB C OMNPEACIEHHOU
MAaCCOBOM JI0JIEW PaCTBOPEHHOTO BEIIECTBA, B3aMMOJICHCTBUE BOJBI C METAJUIAMU
(HatprieM ©  KaublieM) (BO3MOXXHO  HCIIOJB30BAaHUE  BUIACOMATEPHUAITIOB),



UCCJEeI0BaHUE O0pa3loB HEOPraHMYECKUX BEIIECTB pa3IMYHBIX KJIACCOB,
HaOJII0/ICHNEe U3MEHEHUSI OKPACKU MHIUKATOPOB B PacTBOPAX KUCJIOT M IIEJIOYEH,
uzydyeHue B3aumozeiicTBus okcuga menu (II) ¢ pactBopoM cepHOW KHCIIOTHI,
KUCJIOT C MeTaJLIaMH, PEakUU{d HEUTpalIu3alyu, II0JIyYEHHE HEpPaCTBOPUMBIX
OCHOBAHUM, BBITECHEHME OJHOIO0 MeETajula JPYTMM M3 PacTBOPA COJIH, PEIICHHE
AKCIEPUMEHTAJBbHBIX 3a/lad 1o TeMe «BakHelune KIacChl HEOPraHUYECKUX
COCIMHECHUN.

HHepuoanuyecknit 3axkon u Ilepuoamyeckas cucremMa XHMHUYECKHX
ieMeHToB JI. U. MengeaeeBa. CtpoeHue aroMoB. XHMMHYECKasi CBA3b.
OKHCIUTETBHO-BOCCTAHOBUTEIbHBIE PEAKIIUU

[lepBble MOMBITKU KIaCCU(UKAUM XUMUYECKUX dJieMeHTOB. [loHsTue o
IPYIINax CXOJHBIX DJIEMEHTOB (IETOYHBbIE U MIEJTOYHO3EMEIbHBIE METAJLIbI,
rajioreHbl, UHEPTHBIE Ta3bl). DIEMEHTHI, KOTOPbIE 00pa3ytoT aM(POTepHBIE OKCHUIbI
U TUJPOKCU/IBI.

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucteMa XUMUYECKUX JIEMEHTOB /l.
N.  MengeneeBa.  KopoTkomepuojgHas W JUIMHHONEpUOIHAsA  (QOpMBI
[Tepuonnueckoit cucrtembl xumuueckux 3mneMeHToB 1. M. Menneneesa. Ilepuonas
u rpynnbl. DU3NYECKUN CMBICT MOPSAKOBOTO HOMEpa, HOMEPOB NEepuUoJa U
TPYIIIBI 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 nosnoxenuro B [lepuoanueckoiut cucreme /. . Menneneena.

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

3nauenue Ilepuoauueckoro 3akoHa u [lepuoanueckoit CUCTEMbl XUMUYECKUX
BJIEMEHTOB Ul pa3BUTUA Hayku W mnpaktuku. [[. WI. MeHneneeB — y4€HbIM U
rpaXkJIaHUH.

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

Crenenbr  okucneHus.  OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIE  PEAKIHUU.
[Iporecchl okucneHus U BocCTaHOBIEHUA. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuit IKCnepumenm:

U3y4YeHHE OO0pa3IOB BEMIECTB METAUIOB W HEMETANIOB, B3aMMOJICHCTBHE
TUAPOKCHAA LHMHKA C PACTBOPAaMH KHCJIOT M MIEJIOYEH, NPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKLNN
(ropenue, peakiu pa3ioKeHUs, COETUHEHUS ).

Mexcnpeomemmunle ceéa3u



Peanuzamus MeXnpeaMETHBIX CBSI3€M MPH HM3YYEHUM XHMHUHA B 8 Kiacce
OCYIIECTBIISIETCS. 4epe3 UCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAaYYHBIX
MOHATUM, TaK U MOHSATUM, SBIISIIOIINXCS CUCTEMHBIMH JJI1 OTAEJBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO LIUKJIA.

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

®usuka: marepus, aTroM, OHJIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIH]I,
U30TOIbl, PAJIMOAKTUBHOCTb, MOJIEKYJIA, SJIEKTPUUECKUN 3apsji, BEIIECTBO, TEIO,
00bEM, arperaTHO€ COCTOSIHUE BEIECTBA, ra3, (PM3MYECKHUE BEIUYUHBI, CIUHUIIBI
U3MEPEHHUs1, KOCMOC, TIJIAHETHI, 3BE€3/1b1, COHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

I'eorpadusi: armocdepa, rugpochepa, MHHEpadbl, TOPHBIE MOPOJIBI,
MOJIE3HBIE UCKOMAaeMbl€, TOILIUBO, BOJHBIE PECYPCHI.

9 KITIACC

BemecTBO 1 XMMHUYECKAsl peaKus

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucteMa XMUMUYECKUX JIEMEHTOB /l.
N. MenneneeBa. CtpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUM CBOICTB
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 XUMHYECKOW CBSI3U. THUIIBI KPUCTATIIMYECKUX
PEETOK, 3aBUCHUMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTAIUIMUYECKON PEIIETKU U
BUJIa XUMHWYECKOH CBSI3H.

Knaccudukaius 1 HOMEHKJIATypa HEOPTraHUYECKUX BEHIECTB. XHUMHUUYECKUE
CBOMCTBAa BEILECTB, OTHOCSAIIMXCS K pa3Iu4yHbIM KJlaccaM HEOPraHUYECKUX
COEIMHEHUI, TEHETUYECKAs CBSI3b HEOPraHUYECKUX 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 PEaKIMHU, TEPMOXUMHYECKUE
YpaBHEHHS.

[Torsitue o ckopocTH xumMu4eckoi peaknuu. [loHsTHE 00 0OpaTUMBIX H
HEOOpaTUMBIX XMMHYECKHX peakiuax. [[oOHATHEe 0 TOMOTEHHBIX W TETEPOTCHHBIX
peakuusx. llonstue o karanuse. [lorsaTue 0 xumuueckoM paBHoBecuu. DAKTOPHI,
BJIMSIIOIIME HA CKOPOCTh XUMHYECKOW pPEAKIUU U TOJIOKEHUE XHUMHUYECKOTO
pPaBHOBECHSL.

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



OKHCJIUTENIbHO-BOCCTAHOBUTEIBHBIX  PEAKIUMKA €  HKCHOOJb30BAHMEM  METOJa
AIIEKTPOHHOTO OajaHca.

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

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

Xumuueckuii IKCnepumenm:

O3HAKOMJICHME C MOJICJISIMA KPUCTAIUIMYECKUX PEMIETOK HEOPraHUYECKUX
BEI[ECTB — METAJIOB M HEeMeTaUioB (rpadura M anamasa), CIOXKHBIX BEIECTB
(xJopuia HaTpuUs), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XHMHUYECKON pEaKIuu
OT BO3JEHUCTBUS Pa3IUYHBIX (PAKTOPOB, HCCICIOBAHUE AIIEKTPONPOBOTHOCTH
pacTBOpOB BENIECTB, IMpollecca JUCCOIMALMM KHUCIOT, IIEJIoYed U CcoJiel
(BO3MOXKHO  WCTOJIb30BAaHWE BHJICO MaTE€pUalioB), TIPOBEJICHHE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TPU3HAKM  TPOTEKAHWS  pPEaKIUid  HMOHHOTO  OOMEHa
(oOpazoBaHme oOcajka, BBIJCICHHE Ta3a, o0O0pa3oBaHHWE BOJIbI), OIBITOB,
WUIIOCTPUPYIOIMX ~ IIPUMEPBI  OKUCJIUTEJIIbHO-BOCCTAHOBUTENBHBIX  pEaKLUU
(ropeHue, peakiuu pasiioKEeHHs, COSTUHEHUS ), pacliO3HaBaHHE HEOPTaHHMYECKHX
BCIIECTB C IIOMOLIBK0 KAUYECTBEHHBIX PpEAKUMM Ha HWOHBI, pEILICHUE
JKCIIEpUMEHTAJIbHBIX 3a/a4.

Hemerasiibl 4 MX cOeAMHEHUS

OO6mast xapaktepucTuka TaloreHoB. (OCOOEHHOCTH CTPOCHUS aTOMOB,
XapakTepHble cTerneHn okucieHus. CTpoeHne u (Qu3nyecKkue CBOWCTBA MPOCTHIX
BEIIECTB — TAJOr€HOB. XHWMHUYECKHE CBOMCTBA Ha MpPUMEPE  Xjopa
(B3auMoOzeiiCTBUE € METAJJIaMH, HEMETa/IaMH, IejioyamMu). XJIOpPOBOAOPOA.
ConsHass KHCIIOTa, XMMHYECKHE CBOMCTBa, IMOJyYeHHE, NpUMeHeHue. JlehcTBue
XJIOpa W XJIOPOBOJAOPOJA HA OpPraHMW3M 4YeJIOBEKa. BakHeumume XJIopuapl U HX
HaXO0XJCHHUE B IIPUPOJIE.

O6mrast xapaktepuctuka 3meMeHToB VIA-rpynmbel. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIC cTeneHu okucieHus. CTpoeHue u (punmyeckue CBOMCTBA
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 kuciora, ¢u3HUECKHe ¢ XUMHUYECKHe CBOWcTBa (0o0mue Kak
MPEACTaBUTENsI Kjacca KHCIOT U crenududeckue). XUMUYECKHE peaKilnd,
JeXane B OCHOBE IPOMBIIIJIEHHOTO Croco0a TMOJYYeHUsS CEPHOM KHUCIIOTBHI.
[Ipumenenune cepHoil KUCAOThI. COJIM CEpHOM KUCIOTHI, KAUECTBEHHAsI PEAKIMs Ha



cynbdar-uoH. HaxoxaeHnue cepbl U €€ COEIUHEHUM B TPUPOJE. XUMHUUECKOE
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 OKUCIEHHUS. A30T, pacIpOCTpPaHEHUE B MPHUPOJE,
¢usnueckre U XuMu4yeckue cBoiictea. KpyrosopotT azora B nmpupoae. AMMHaK, €ro
(¢u3znueckre U XMMHUYECKUE CBOMCTBA, MOJdyYeHue U npuMenenue. Cou aMMOHUS,
ux pU3NUECKUe U XMMUYECKUE CBOMCTBA, MpuMeHeHue. KauecTBeHHas peakuus Ha
MOHBl aMMOHMs. A30THas KHUCIOTa, €€ MOoJydeHue, PU3NYecKrue U XUMUUYECKHE
cBoiicTBa (0OIlIME Kak MpEeACTaBUTENs Kiacca KUCIOT M crnenupuyeckue).
Hcnonb3oBaHue HUTPATOB U COJEH AaMMOHHMS B KauyeCTBE MHUHEPAIbHBIX
ynoopeHuil. XUMHUYECKOe 3arpsi3HEHHE OKPYKaIOIIEel cpe/ibl COeTMHEHUSIMHU 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,
nonyuenue. Mcnonb3zoBanue ¢pochaTroB B KauecTBe MUHEPATIBHBIX YA0OPEHHUIA.

O6mas xapakrepuctuka sneMeHToB IV A-rpynmnbel. OCOOEHHOCTH CTPOEHUS
aTOMOB,  XapaKTEepHble  CTENEHU  OKHUCICHUS.  YTJEepoj,  aJuIOTPOITHBIE
Moau(UKALMK, PACHpPOCTPaHEHHE B TMpupone, (HU3UYECKUEe U XHUMUUYECKHE
cBoiicTBa. Ancop6uusi. KpyroBopot yriepona B mpupozae. Okcuibl yriepoaa, ux
¢usznueckre M XUMUYECKHME CBOWMCTBa, JACHCTBHE HA JKUBBIE OpPraHU3MBI,
NOJIyYeHHEe W TpPUMEHEHHE. DKOJOTHYEeCKHue MpOoOJIeMbl, CBA3aHHBIE C OKCHUIOM
yraepoaa (IV), rumoresa r1yI00aJIbHOTO TOTEIJICHUS KIWMaTa, MapHUKOBBIN
addekr. YronpHas KuciaoTa U €€ coM, nX (PU3NUeCKue U XMMHUECKUE CBOMCTRBA,
nojiyueHue U mnpuMeHeHue. KauecTBeHHas peakiuss Ha KapOOHAT-MOHBI.
Hcnonb3oBanue xkapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUICHHOCTA U CEIbCKOM
XO35MCTBE.

[lepBoHaYanbHBIC TOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COSTUHEHUSIX
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 OMONOTUYECKN BaXKHBIX BEIIECTBAX: KUpaX, Oelkax, yrieBojgax — U ux
poii B KM3HM 4YeJloBeKa. MarepuaibHOE€ €IUHCTBO OPraHUYECKHX U
HEOPraHWYECKUX COCTUHEHUN.

Kpemuuii, ero ¢usuueckue W XUMHUECKHE CBOICTBA, MOJYy4YEHHE U
npuMmenenne. CoeauHeHust kpeMHuss B npupoje. OOmue mnpeacraBieHus 00
okcune kpemuus (1V) m xkpemuueBoi kuciore. CHIMKAThl, UX UCIOJIb30BAHHE B
OBITY, B IIPOMBIIIJICHHOCTH. BakHelue CTpOUTEIbHbIE MaTepHallbl: KepaMHUKa,



CTEKJIO, LIEMEHT, OeToH, xkene300eToH. [IpoOneMbl 0€30MacHOTO HCHOJIb30BAHUS
CTPOUTEIBHBIX MATEPUAJTIOB B TIOBCETHEBHOM KU3HMU.

Xumuueckuit IKcnepumenm:

M3yueHHE 00pa3I0B HEOPTaHUUYECKUX BEIIECTB, CBOMCTB COISTHON KUCIOTHI,
MPOBEJICHNE KAaYeCTBEHHBIX PEaKIMi Ha XJIOPUA-UOHBI U HAOJIOJCHUE TTPU3HAKOB
WX TPOTEKaHMsI, OMBITHI, OTpakaromue (U3NYECKUE M XUMHUUYECKHE CBOMCTBA
rajjoreHOB M WX COCAWHEHMM (BO3MOXKHO WCIOJIb30BAHUE BHJIEOMATEPUAITIOB),
O3HAKOMJICHHE ¢ oOpas3laMud XJOpHUAOB (TAJIOTE€HUIOB), O3HAKOMJICHUE C
oOpasmamMu  ceppl M €€  COeAUHEHUSIMU  (BO3MOXKHO  MCIIOJIb30BaHHE
BUJIeOMAaTeprasoB), HaOJOICHUE TIpoliecca OOyTIMBaHUs caxapa MoJl JIeHCTBUEM
KOHIICHTPUPOBAHHOW CEPHOM  KHCJIOTHI, HU3YyYEHHE XUMHUYECKUX CBOMUCTB
pa30aBIEHHON CEPHOM KHUCIIOTHI, TPOBEACHNE KAYECTBEHHOM peakiiny Ha Cyibdar-
MOH W HaOJIOJIeHHE MpU3HAKa €€ MPOTEeKaHUs, O3HAKOMJIEHHE C (PU3UUYECKUMHU
cBOMcTBaMHu azora, ¢ochopa W HUX COCAUMHEHUN (BO3MOXXHO HCIIOJIL30BaHUE
BUJIEOMATEepUasoB), o0pa3liaMu a30THBIX U (HOCHOPHBIX YAOOPEHH, MOIydeHHeE,
coObupaHue, pacro3HaBaHWE W W3YYCHUE CBOWCTB aMMHaKa, IPOBEJICHHE
KaueCTBEHHBIX PEaKIUi Ha MOH aMMOHUS U (PocdaT-uOH U U3yYEHHE MPHU3HAKOB
WX POTEKAHUS, B3aUMOJICUCTBUE KOHIICHTPUPOBAHHON a30THOM KUCIIOTHI C MEIbIO
(BO3MOXHO UCIIOIb30BaHUE BUJIEOMATEPHUAIIOB), U3y4YEHUE Mozenen
KPUCTANTMYECKUX pemETOK anMasza, rpadura, (QysuiepeHa, O3HaAKOMIJICHHE C
IIPOIIECCOM  aICOPOIIMHM  PACTBOPEHHBIX BEIIECTB AaKTUBUPOBAHHBIM YIVIEM H
YCTPOMCTBOM MPOTUBOTa3a, MojyyeHue, coOupaHue, pacrlo3HaBaHUE M U3yUeHUE
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 treme «BakHelIe HeMETAIIB U UX COSTUHEHUSY .

MeTansbl M UX COeIMHEHUS

OO0mast XxapakTepUCTUKA XUMHUECKUX AJIEMEHTOB — METAJUIOB Ha OCHOBAHHH
ux nosioxkeHus B llepmoamueckon cucreme xumuueckux snemeHtoB J[. W.
MenpneneeBa u cTpoeHusi aToMoB. CTpoeHHe MeTaJioB. MeTaminueckasi CBA3b U
METAJUIMYECKAas] ~ KpUCTAUIMYECKass  pemérka.  DNEKTPOXUMHUYECKUA  Psf
HarnpsHKeHu MeTtamnoB. dusnyeckne U XMMUYECKHUEe CBOMCTBA MeTauioB. OO01ue
crocoObl Toy4yeHuss MeTaioB. [loHsiTHE O KOppO3MHM METANJIOB, OCHOBHBIE
crocoObl 3alUThl UX OT Koppo3uu. CrnnaBbl (CTajdb, YYT'yH, OIOPaTlOMUHUMH,
OpoH32a) ¥ UX MPUMEHEHNE B OBITY ¥ TIPOMBIIIICHHOCTH.

[Ileounble MeTauibl: MoJiokeHue B [leproamyeckon cucreMe XMMUYECKHUX
anemeHToB J[. 1. MenaeneeBa, cTpoeHHEe MX aTOMOB, HAaXOXIACHHUE B MPUPOJIE.
dusnyuecKkue U XMMUYECKUE CBOMCTBA (Ha mpumepe Hatpus U Kanus). OKCUbI U



TUAPOKCHABI HaTpusai W Kanus. [IpuMeHeHue MIeNOYHBIX METAUIOB W HUX
COCIVHECHUMN.

IllenoyHO3EMENBHBIE METAJUIBI MArHUM W KalbLMK: TOJOXCHHE B
Ilepuonnueckon cucreMe xumudeckux sinemeHToB JI. 1. Menneneesa, ctpoenue
MX aTOMOB, HAX0XJI€HUE B NIpupoae. PU3NUECKUE U XUMUYECKUE CBOMCTBA MarHus
u Kanblus. BaxkuHelmue coequHeHHs] Kalblus (OKCUI, THUIAPOKCHUI, COJIH).
XKécTkocTh BOABI U CITOCOOBI €€ YCTpaHEHHUSI.

ANOMUHMNI: IOJIO)KEeHUE B [lepnoanyueckoi cuCTEME XUMUYECKUX 3JIEMEHTOB
J. . MenneneeBa, CTpoeHUE aTtoMa, HaxoxkaeHue B mnpupone. duszudeckue u
XUMUYECKHE CBOMCTBA aitoMUHMsI. AMDOTEpHBIE CBOWCTBA OKCUJIA U THUAPOKCHUIA
AJTIOMUHUSL.

Kenezo: nonoxenue B [lepuoanveckoil cucreMe XUMUYECKUX JIEMEHTOB /.
N. MenpaeneeBa, CTpOEHHE aToMa, HaXOoXJeHWE B mnpupoje. Ddusznueckue u
XUMUYECKHE CBOMCTBA ene3a. OKCUabl, THIPOKCH bl U conn xkernesa (1) u xenesa
(1), ux coctaB, CBOWCTBA U MOJIyUYCHHE.

Xumuueckuit IKcnepumenm:

O3HAKOMJICHHME C oO0pa3llaMud METAJIOB U CIUIABOB, HUX (DU3WYECKUMU
CBOMCTBaMH, M3y4YCHUE  PE3yJIbTaTOB  KOPPO3UH  METALUIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BUIEOMATEpUANIOB), OCOOEHHOCTEH B3aMMOJEHUCTBHUS 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 HAa MOHBI: MAarHWs, KajbLHWs, alFOMUHUSA, LIUHKA, JKelie3a
(1) u xenesa (1), meau (1), HaOIIOACHKME U OMKCAHUE MPOLECCOB OKPAIIMBAHHUS
IUITAaMEHU HMOHAMM HATpus, Kajausg M Kajablus (BO3MOXKHO HCIOJIb30BAaHHE
BUJICOMATEPHUAJIOB), HccleoBaHNE aM(OTEPHBIX CBOMCTB THAPOKCUIA ATIOMUHUS
U TUAPOKCHUA IMHKA, 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 METAJUIOB, MOJUMEPHBIC
MaTepuarbl).

Mexcnpeomemunle ceéa3u



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

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: MaTepus, aToM, DJJCKTPOH, IPOTOH, HEWUTPOH, WOH, HYKJIHU],
W30TOIBI, PaJMOAKTUBHOCTh, MOJICKYJIA, JJICKTPHUUYCCKUN 3apsj, MPOBOJIHUKH,
MOJYNIPOBOIHUKH, JUAJCKTPUKH, (POTODIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHHE BEIIEeCTBa, ra3, pacTBOpP, PaCTBOPUMOCTb, KPUCTAJUTHY €CKast
peméTka, CIUIaBbl, (U3MYECKHE BEIMYUHBI, SAMHHUIIBI W3MEPCHUS, KOCMHUYECKOE
POCTPAHCTBO, TUTAHETHI, 3BE3161, COJHIIE.

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

I'eorpadus: armocdepa, rtuapocdepa, MUHEpadbl, TOPHBIE TOPOIHI,
NIOJIC3HBIC NCKOIIAeMbIC, TOTLJIMBO, BOJIHBIC PECYPCHI.



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



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



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;



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 O0YYalOIIMMUCA HAay4YHbI€ 3HAHUS, YMEHHUS U CIOCOOBI



NeucTBUM, creuuduyeckue s NOpeaMeTHor obnactu  «XuMHs», BUIbI
NEATeIbHOCTH 10  TOJIYYEHHWIO HOBOTO  3HAHHUS, €ro  HWHTepIpeTaluu,
peoOpa3oBaHUIO U MPUMEHECHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIUSX.

K koHiry oOyuenus B 8 ki1acce npeMeTHbIEC pe3yJIbTaThl HA 0A30BOM YpOBHE

JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0YUAIOIMUXCS YMEHUM:

e PACKpPBIBaTh CMBICII OCHOBHBIX XHMHUYECKHX TOHSTHN: aTOM, MOJIEKYIa,
XUMUYECKUI DJIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMECH
(oHOpPOIHASE M HEOJIHOPO/IHAS ), BAJICHTHOCTh, OTHOCUTEJIbHASI aTOMHAs U
MOJICKYJISIpHasi Macca, KOJWYECTBO BEIIEeCTBa, MOJb, MOJISIpHAs Macca,
MaccoBasi JIOJIsl XUMUYECKOT0 AJIEMEHTa B COCIMHEHUU, MOJISIPHBIN 00bEM,
OKCHUJI, KHCJIOTA, OCHOBaHHUE, COJIb, DJIEKTPOOTPHUIATEIBHOCTh, CTEIECHBb
OKHCJICHUSI, XMMHYECKasi peakius, KiacCUuPUKaius peakiuil: peakiuu
COCMHEHUS, PpEeaKIUU pPa3JIOKEHUs, PpEaKIMU 3aMEIIeHUs, peakiuu
oOMeHa, HK30- ¥ SHJOTEPMUUYECKUE PEaKIIMH, TEIUIOBOM 3P (HEKT peakiuu,
SAPO aToMa, JJIEKTPOHHBIM CIIONW aToma, aTOMHash OpOUTaj b, PaguycC
aToMa, XMMHYECKasl CBsI3b, MOJISIPHAS M HEMOJISIPHAsl KOBAJCHTHAs CBS3b,
WOHHAs CBSI3b, MOH, KaTHUOH, aHWOH, PAacTBOP, MAacCOBasi JIOJIsI BEIECTBA
(poIeHTHAsI KOHIICHTPAIIHs) B PACTBOPE;

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

e HCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIUKY IS COCTaBJICHHS (HOpMyT
BEILECTB U YPABHEHUN XUMUYECKUX PEAKIINIA;

e ONpENENSATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCTUHEHUSX,
CTeNeHb  OKUCJEHHUS  DJEMEHTOB B  OWHAapHBIX  COCAMHECHHSX,
NPUHAJIEKHOCTh BELIECTB K ONPEACIEHHOMY KJIAacCy COEIMHEHUN 10
dbopMynaMm, BHI XHUMHYECKOW CBsi3M (KOBaJeHTHasT W HOHHAasg) B
HEOPraHMYECKUX COCTUHEHUSX;

e packpeiBaTh cMbica llepmommueckoro 3akona J[. WM. MeHnneneesa:
JEMOHCTPUPOBATh IMOHMMAaHUE NEPUOJMYECKON 3aBUCHUMOCTH CBOWCTB
XUMHUYECKUX 3JIEMEHTOB OT UX mojoxkeHus:i B [lepuogmueckoil cucteme,
3aKOHOB COXpPAHEHMSI MacChl BEHIECTB, IMOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YY€HHsI, 3aKOHa ABOTaIpo;

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



XUMHYECKUX AJIEMEHTOB (COCTaB M 3aps] sfapa, 00Ilee YUCI0 3JIEKTPOHOB
U pacnpeaeeHue UX Mo 3JIEKTPOHHBIM CIO0SIM);

KJIaCCU(PUIMPOBATh XUMUYECKHE DJIEMEHTBHI, HEOPraHUYECKUE BEIECTBA,
XUMHYECKUE peaKuuu (MO YUCIY M COCTaBY Y4YacTBYIOIIMX B pEakUUU
BELIECTB, MO TEIIOBOMY 3P (DEKTY);

XapaKTepu3oBaTh (OMHUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3IUYHBIX KJIACCOB, MOJATBEPXK/Aasi ONUCAHUE MPUMEPAMU MOJIEKYISIPHBIX
YPAaBHEHUN COOTBETCTBYIOIUX XUMUYECKUX PEAKIUN;

IPOrHO3UPOBATH CBOMCTBA BELIECTB B 3aBUCUMOCTH OT MX KaY€CTBEHHOT'O
COCTaBa, BO3MOXKHOCTM TMPOTEKAaHUS XUMHUYECKUX TPEBpaAIEHUN B
Pa3IUYHbBIX YCIOBUSX;

BBIUUCISATh OTHOCUTEIBHYIO MOJIEKYJSIDHYI0O M MOJSPHYIO Macchl
BEUIECTB, MAacCCOBYIO JOJIO XUMHUYECKOro »dJeMeHTa 1o Qopmyle
COEJIMHEHHUSI, MAaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOIUTH PACUETHI
110 YPaBHEHUIO XUMUYECKON PEaAKIUY;

NPUMEHSITH OCHOBHBIE OTNEpAaIMi MBICIUTEILHON ACSTENIBHOCTH — aHAJIU3
U CUHTE3, CpaBHEHHE, 0000IlIeHHEe, CHCTeMAaTHU3alnio, KiacCu(UKaIHIo,
BBISIBJICHUE TPUYUHHO-CIICICTBEHHBIX CBS3€H — JJII M3Y4YEHUS CBOWCTB
BEIIECTB W XHMHYECKUX pEaAKUUW, ECTECTBEHHO-HAyYHbIE METO/bI
MO3HAHUSI — HAONIOIEHHe, M3MEpEHUe, MOCIUPOBAHUE, SKCIEPUMEHT
(peayIbHBIN U MBICIICHHBIN);

cleAoBaTh  NIpaBWJiaM  [OJb30BaHUS ~ XUMHUYECKOM  TOCYIOH |
nabopaTopHbiM 00OpYZOBaHUEM, a TaKkKe IMpaBWiIaM OOpalleHus ¢
BEILIECTBAMU B COOTBETCTBUM C HWHCTPYKUUSIMU 110 BBIIOJIHEHUIO
7a00paTOPHBIX XMMHYECKUX OIBITOB IO TOJYYCHHI0O U COOUPaHUIO
ra3oo0pa3HbIX BeEIIeCTB (BOAOpOAA H KHUCJIOPOJa), MPUTOTOBICHUIO
pPacTBOPOB C OMNpPEAECIEHHON MAaCCOBOM J0OJI€W pacCTBOPEHHOTO BEIIECTBA,
IUIAaHUPOBaTh M MPOBOAUTH  XMMHYECKHE  DKCIEPUMEHTHI IO
pPacno3HaBaHUIO PACTBOPOB IIEJIOYEH M KUCIIOT C MOMOIIBIO NHIUKATOPOB
(makmyc, heHondTanenH, METUIIOPAHK U IPYTHE).

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

PacKpbIBaTh CMBICH OCHOBHBIX XUMHUYECKUX MOHSITHI: XUMUUYECKUU
AJIEMEHT, aTOM, MOJIEKYyJa, WOH, KaTHOH, aHHOH, IPOCTOE BEUIECTBO,
CJIOKHOE€ BEIIECTBO, BaJlEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTEIECHBb
OKHUCJICHHSI, XUMHYECKasi PeaKIlusi, XUMHUYECKasi CBS3b, TEIUIOBON A(DdeKT
peakiuu, MOJb, MOJISIpHBIA  O0BEM,  pacTBOp,  BIEKTPOJIUTHI,
HE3JIEKTPOJIUTHI, AJIEKTPOJIUTHYECKAS JUCCOLMALNS, PEaKIUU HOHHOTO
oOMeHa, KaTalu3aTtop, XUMHYECKOE paBHOBecHE, OOpaTUMblE U



HEOOpaTUMBbIE pEaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE pEAKIIUU,
OKHCIIUTENb,  BOCCTAHOBHUTENIb,  OKHCIEHHE W  BOCCTAHOBIICHHUE,
amotponus, aMmGpOTEPHOCTh, XUMHUUECKasi CBSI3b (KOBaJIGHTHAsl, UOHHAs,
METaNINYecKasi), KpHUCTaJUIMYecKas pemeérka, KOppo3Hs METaIoB,
CIJIaBbl, CKOPOCTb XHWMHUYECKON pEaKUHuH, MPEAeIbHO IOMyCTUMAas
koHueHtpauus [1/IK BemecTsa;

WUTIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XMMHYECKUX TOHITUH U
IPUMEHSATH 3TH MOHITHUS NPU ONMUCAHUU BEIIECTB U UX MIPEBPaICHUI;
UCIIOJIB30BaTh XUMUUYECKYI0 CHUMBOJIMKY I COCTaBJICHHUS (POpMys
BEIIIECTB M YPABHCHUN XUMUYECKUX PEAKIIUIA;

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

packpbiBaTh cmbici Ilepuomnueckoro 3akona JI. M. MenaeneeBa wu
JEMOHCTPUPOBATh €ro IOHUMAaHHE: ONMUCHIBATh M XapaKTEPU30BaTh
Tabinunyto dopmy Ilepromnyeckoit CUCTEMBI XUMUYECKUX SJIEMEHTOB:
paznuyaTh TOHSATUS «rJaBHasg mnoarpymnna (A-Tpynmna)» U «mnobodyHas
noarpymnmna (b-rpynmna)», Maneie W OOJbIIME MEPUOJbI, COOTHOCHUTH
0003HaueHUsl, KOTOpPhIE HMEIOTCS B TMEPUOAMYECKOW Tabnuie, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XUMHUYECKUX
AJIEMEHTOB (COCTaB U 3apsja  sjapa, oOIiee 4YHCIO JJIEKTPOHOB U
pacrpesieieHie HMX 1O DJJIGKTPOHHBIM CJI0sIM), OOBSCHATH oOOIIne
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M UX COCIMHEHUHN B
npeaenax MallblX MEPUOJ0B U IIABHBIX MOJATPYII C YYETOM CTPOCHUS UX
aTOMOB;

KJIacCU(UIIUPOBATH XUMUYECKUE DJIEMEHTHI, HEOPTraHUYECKUE BEIECTBA,
XUMUYECKHE peakluu (M0 YUCIAYy M COCTaBy Y4YacTBYIOUIMX B PEAKIUU
BEIIECTB, MO TETUIOBOMY 3(DPEeKTy, M0 M3MEHEHHIO CTETICHEW OKUCICHUS
XUMUYECKUX PJIEMEHTOB);

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

COCTaBJISITb YPaBHEHHUS AJIEKTPOJMTHUYECKOM JUCCOLMALMM  KHUCIIOT,
LIEJIOYEN U COJIEH, MOJIHBIE U COKPALIEHHBIE YPABHEHUS PEAKIIMIA MOHHOTO



oOMEeHa, YpaBHEHHS pPEaKIuil, MOATBEPKAAIINX CYIIECTBOBAHUE
TeHETUYECKON CBS3M MEXK/Yy BEIIECTBAMH Pa3IMUHBIX KIACCOB;
pPacKphIBaTh CYIIHOCTh OKHCIIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKIIHi
MOCPEACTBOM COCTaBJICHHS SJICKTPOHHOTO OajaHca STUX PEeaKIlHii;
IPOTHO3WPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHUS,
BO3MOKHOCTH TIPOTEKaHUS XMMHUYECKUX TMPEBPALICHUA B pa3IMYHBIX
YCTIOBHSIX;

BBIUUCIIATh OTHOCHUTEIBHYIO MOJEKYISIPHYI0O W MOJSPHYIO MAacchl
BEIIECTB, MAacCCOBYIO JIOJI0 XHMHYECKOTO »JJIeMeHTa 1o ¢opMmyie
COCIMHEHMsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
10 YPAaBHEHUIO XUMHUYECKON PeaKIInu;

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

NPOBOJIUTh  PEAKIMH,  IOATBEP)KIAIONIME  KAadeCTBEHHBIM  COCTaB
pa3IMYHBIX BEMIECTB: PACIIO3HABATH OMBITHBIM IMYTEM XJIOpUA-, OpPOMH/I-,
noaua-, kKapOoHat-, ¢ocdar-, cuIMKaT-, Cyibdar-, TUIPOKCUI-UOHBI,
KaTHOHbl aMMOHHUSI M HMOHBI M3YYEHHBIX METAJJIOB, MPUCYTCTBYIOIINE B
BOJIHBIX PACTBOpPaX HEOPraHWYECKUX BELIECTB;

NPUMEHSITh OCHOBHBIE OTEpaIlMi MBICIIUTEIFHON JeATEeIbHOCTH — aHAJU3
U CHHTE3, CpaBHEHHE, O0000IleHHe, CHUCTEeMaTH3allMi0, BBISIBIICHUE
PUYUHHO-CIIEJICTBEHHBIX CBSI3€M — Il M3Y4YEHHsS] CBOMCTB BEIECTB U
XUMHYECKUX PEaKIUi, eCTeCTBEHHO-HAyYHbIE METOJAbl TO3HAHMUS —
HaOJIIOIeHNe, M3MEpPEHUE, MOJCIUPOBAHUE, HKCIEPUMEHT (peasibHBbIA |
MBICJICHHBIN ).



TEMATHUYECKOE IINIAHUPOBAHUE

8 KUIACC
KounyecTBo yacoB
Ne HanmeHoBaHMe pa3je/ioB U DJIeKTpOHHbIe (LH(POBbIE)
KonTtpoibHbie IIpakTHYeckue
n/n TeM MPOrpaMmabl Bcero o0pa3oBaTe/ibHbIE pecypchl
padoTsbI padoThI
Paznean 1. IllepBonayanbHbie XUMUYECKHE OHATHS
Xumuss — BakHast 00J1aCTh
11 €CTECTBO3HAHUS U 5 5 bubnuotexa [JOK
' MIPAKTHUYECKON JIEATEITbHOCTH https://m.edsoo.ru/7f41837c
YeJI0BeKa
19 BemectBa 1 xuMu4yeckue 15 1 bu6moreka [IOK
' peaxiuu https://m.edsoo.ru/7f41837¢
Hroro mo pazgeny 20
Pa3znen 2. BaxHelinue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB
51 Bo3nyx. Kucnopoa. [Tonsitue 6 bubnuoreka [IOK
' 00 okcHIax https://m.edsoo.ru/7f41837c
Bopopoa. Ilonsitue o kucnorax bu6mmoreka [IOK
2.2 8 1
U COJISIX https://m.edsoo.ru/7f41837c
Bopna. PactBopsr. [Tonsitue 06 bu6mmoreka [JOK
2.3 5 1 1
OCHOBAHUSX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIACCBI 11 1 1 bubnuoreka [JOK
' HEOPraHWYECKUX COCAMHEHUM https://m.edsoo.ru/7f41837c
Hroro no paszneny 30

Paspnean 3. Illepuoanueckuii 3akon u llepuoguveckasi cucrema xumudeckux 31eMeHToB /. . MenaeneeBa. CTpoeHue aToMoB.
Xumnueckas cBsizb. OKNCIANTEIbHO-BOCCTAHOBUTEIbHbIC PeaAKIIUN



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

bubmuoreka [IOK

1 7
3 XUMHUYECKUX AemeHToB /1. 1. https://m.edso0.ru/7f41837c
MemnneneeBa. CtpoeHue atoma
- )éI/IMI/I‘-IeCKaﬂ CBS3b. . Butmorexa [IOK
) KUCIUTCIILHO https://m.edsoo.ru/7f41837c
BOCCTAHOBUTCJIBLHBIC peaKHI/II/I
bubmmoreka [{OK
Hroro no pasneny 15 https://m.edsoo.ru/7f41837c
p 3 bu6moreka [IOK
C3CPBHOC BPEMA https://m.edsoo.ru/7f41837c
OBHIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

9 KUIIACC

KosnuuecTBo yacoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTsbI padoThI
pecypchbl
Pa3nes 1. BemecTBo  XuMHuyeckmne peakuun
11 [ToBTOpEHue u yriybieHne 3HaHUN 5 1 bubnnorexa [JOK
' OCHOBHBIX Pa3/IeNIOB Kypca 8 Kiacca https://m.edso0.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubmuorexa [JOK
' peaKIuii https://m.edso00.ru/7f41a636
13 DIIEKTPOJIUTUYECKAS] JUCCOIUALIHSL. 8 1 1 bubmuorexa [JOK
' XHWMHUYECKUE PEAKIIUN B paCTBOpax https://m.edsoo.ru/7f41a636
Hroro mo pazgeny 17
Pa3nena 2. HeMeTa/JILI M X COeAMHEHHUS
51 OO6mrast XxapaKTepUCTUKAa XUMUUYECKHUX 4 1 bubnuoreka [IOK
' anemeHToB VIIA-rpynmel. ["amorenst https://m.edsoo.ru/7f41a636
OO01as XxapakTepUCTUKA XUMUYECKHX
2.2 anemeHToB VIA-rpynmel. Cepa u eé 6 bubmorexa HOK
' PyibL. 4P https://m.eds00.ru/7f41a636
COeIMHEHUS
OO01as XxapakTepuCTUKa XUMUYECKHX
2.3 anemeHToB VA-Tpynmsl. A3zot, pochop u ux 7 1 bubmorexa HOK
' DYIHEL- ’ P https://m.eds00.ru/7f41a636
COEIMHEHUS
OO1as XxapakTepUCTUKA XUMUYECKHIX
24 aneMeHToB |VA-rpynmel. Yraepoa u 8 1 2 bubmorexa HOK
' . PYHTIBL post https://m.edsoo.ru/7f41a636
KPEMHUH U UX COCTUHEHHUS
Hroro no paszneny 25



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

Pa3gen 3. Meraiibl 1 UX COeAUHEHU S

. bubnmoreka [JOK
3.1 Obmme CBOHCTBA METAIIOR 4 https://m.edsoo.ru/7f41a636
N bubnuorexa [JOK
3.2 Baxxneime MeTa/UIbI 1 UX COSTUHEHUS 16 https://m.edsoo0.ru/7f41a636
Wroro mo pazueny 20
Paznen 4. Xumus u okpy»aiomnias cpeaa
4.1 B CTBA ¥ MaTEPHUAJILI B )KU3HH YEJI0BEKA 3 bubnmorera [TOK
' ere P . https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
PesepBHOE Bpems 3 bubmorexa LOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 I[TPOIT'PAMME 68



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

IHOYPOYHOE IIVIAHUPOBAHHUE

8 KUIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrtpoabubie | IlpakTuueckue
n/n Bcero u3yuyeHnusi | oOpa3oBaTesibHbIE
padoTsbI padoThI
pecypchl
1 [Ipenmer xumuu. Poss XuMuu B )KU3HU 1 bubmmoreka [{OK
yenoBeka. Tena u BelecTna https://m.edsoo.ru/ff0d210c
2 [TonsTHE O METOAAX TIO3HAHMS B XUMUHU 1 bubmorexa OK
A https://m.edsoo.ru/ff0d227e
[IpakTnueckas padota Ne 1 «IIpasuiia
3 paboTHI B TaOOPATOPUU U TIPUEMBI 1 bubmuorexa [JOK
oOpareHus ¢ 1abopaTOpHBIM https://m.edsoo.ru/ff0d23dc
000pyTOBaHUEM
4 Uuctele BemecTBa u cMech. CriocoObl 1 bubmuorexa [JOK
pa3aesieHust cMecei https://m.edsoo.ru/ff0d26ca
[IpakTrueckas padota Ne 2
5 «Paznenenne cmeceit (Ha mpumepe 1 bubmmorexa [TOK
a . p p https://m.edsoo.ru/ff0d28c8
OUYHCTKU MOBAPEHHOM COJIM)»
bubnuoreka [JOK
6 A 1
TOMBI H MOJCHyIH https://m.edsoo.ru/ff0d2a6¢c
7 XUMHUYECKHUE AIEMEHThI. 3HAKH 1 bubmuoreka [JOK
(CUMBOJIBI) XUMHUYECKUX JICMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThlie U cnoXXHBIE BelleCTBa 1 bubmorexa HOK
P B https://m.edsoo.ru/ff0d2a6¢c
9 ATOMHO-MOJIEKYJIIPHOE YUYEHUE 1 bubmorexa LIOK

https://m.edsoo.ru/ff0d2d50



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
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3aKOH MNOCTOSHCTBA COCTaBa BEIICCTB.

bubmuoreka [JOK
10 X eckas o a. BanentHoc
v 2 popyz JICHTHOCTD https://m.edsoo.ru/ff0d2eae
ATOMOB XMMHYECKHX JICMCHTOB
11 OTtHocuTeNbHAs aTOMHAsI Macca. bubnuorexa [JOK
OTHOCHUTENBHAS MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas J10J1s1 XUMHYECKOTO bubmmoreka [{OK
3JIEMEHTA B COEMHEHUH https://m.edsoo.ru/ff0d350c
13 Konunuecto Bemnecta. MoJib. bubmmoreka [{OK
MognspHas macca https://m.edsoo.ru/ff0d5230
14 DOu3nvecKrue U XUMUYECKHE SIBIICHUS. bu6moreka [IOK
XuMH4ecKasi peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky n ycoBHs MPOTEKAHUS bubnuoreka [IOK
XUMUYECKUX PEAKIUI https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUsI MacChl BEIIECTB. bubnuoreka [JOK
XUMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Brruncienust Koau4ecTBa, MacChl
17 BEIIIECTBA 110 YPABHCHHUSIM XUMHUYECKUX Bubmmorexa [JOK
m . M https://m.edsoo.ru/ff0d5708
peakuit
Knaccudukanuss XaMUuecKuX peakiiuii
18 (coenuHEHMS, PA3IOKEHUS bubmorera [JOK
g > P ’ https://m.edsoo.ru/ff0d3f34
3aMelIeHus, 0OMeHa)
M. B. JIoMOHOCOB — y4€HBIii-
19 sHIMKIoneauct. O600IeHIE 1 bubmorexa HOK
H AT Hul https://m.edsoo.ru/ff0d40c4
CUCTEMaTH3aIus 3HAHUH
20 KonTponpHas padota Nel mo teme bubnuoreka [IOK
«BelecTBa U XUMUYECKHUE PEAKLIUN https://m.edsoo.ru/ff0d4290
21 Bo3nyx — cmecs razos. Cocras bubnuoreka [IOK

Bo3ayxa. Kucnopoa — sneMeHt u

https://m.edsoo.ru/ff0d448e
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npocroe BeuecTBo. O30H

duznueckue 1 XUMUYECKUE CBOUCTBA

bubmmoreka [{OK

22
KHCIO0POJA (PCAKLUHH OKHCIICHIA, https://m.edsoo.ru/ff0d4614
ropenue). [lorsitue 06 okcumax
CriocoOsI MoJTydeHUsT KHUCIOpOoia B
23 J1a00paTOPHH M MPOMBIIIJICHHOCTH bubmorexa HOK
patop P ' https://m.edsoo.ru/ff0d497a
[Tpumenenue kuciopoaa
TenoBoii 3¢ ekt xumMuueckoin
24 peaxiuu, IoOHATHE O bubnuorexa [JOK
TEPMOXHUMHUYECKOM YPABHEHUH, IK30- U https://m.edsoo.ru/ff0d4790
SHJOTEPMHUUECKHUX PEAKITUIX
TommuBo (HedTh, yroias U METaH).
25 3ar ${3HeI-EI/Ie(11;03 . a, CIIOCOOBI c)ero bubnmorexa [JOK
p yxa, https://m.edsoo.ru/ff0d4c4a
MPEAOTBPAIICHUS
[IpakTruueckast pabota Ne 3 o Teme
26 «[Tonmyuenue u cobupanue Kucaopoaa bubamorera LOK
v N P poaa, https://m.edsoo.ru/ff0d4ae2
M3y4YEHHUE €ro CBOMCTBY
97 Bopopon — sneMeHT u mpoctoe bubnmuoreka [JOK
BeniecTBo. Haxoxnenue B mpupoe https://m.edsoo.ru/ff0d4dd0
28 du3ndecKknue U XMMUYECKHUE CBOMCTBA bubnmuoreka [JOK
Bojiopoja. [Ipumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
bubmuoreka [JOK
29 I1
OIPITHE 0 KHETOTAX 1 COILIX https://m.edsoo.ru/ff0d50d2
Crnioco6bl nosryyeHus BOAOPOaa B bubnuoreka [IOK
30
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
IIpakTtuyeckas padora Ne 4 o reme
bu6mmoreka [JOK
31 «ITonyuenue u cobupanue Bo10po/a,

HU3YUCHHUC CTO CBOMCTBY

https://m.edsoo.ru/ff0d4f42



https://m.edsoo.ru/ff0d4614
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MonsipHblii 00bEM Ta30B. 3aKOH

bubmuoreka [JOK

32
ABorasnpo https://m.edsoo.ru/ff0d542e
Brrunciienus 00béMa, KOJIMYeCTBa
33 BEIIIECTBA ras3a I10 €ro U3BECTHOM bubmorexa HOK
.. Y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEILIECTBA WK 00BEMY
Brranciienuss 00EMOB ra3oB 110
34 ABHCHHIO PEaKI[UHM HAa OCHOBE 3aKOHAa bubmiorexa HOK
P .. P . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIIEHHH Ta30B
35 du3nvecKrue U XMMUYECKHE CBOMCTBA bubmmoreka [{OK
BOJIBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuii. [lonstue 06 bubnuoreka [IOK
WHJIUKATOpax https://m.edsoo.ru/ff0d59e2
Bopa xak pactBoputens. HacbieHHnbie
37 M HEHACKIIIIEHHBIE pacTBOPBL. MaccoBas bubmorexa HOK
P PPl https://m.edsoo.ru/ff0d5b40
JI0JISI BEIIECTBA B PACTBOPE
[Ipaktuueckast pabota Ne 5 mo Teme
38 «IIpurotoBneHue pacTBOpPOB ¢ bubnuoreka [IOK
OnpeAeIEHHON MacCOBOM 10Jei https://m.edsoo.ru/ff0d5eba
pPacTBOPEHHOTO BEIIECTBA»
39 KontponpHas padota Ne2 mo teme bubnuoreka [JOK
«Kucnopoa. Bogopona. Bona» https://m.edsoo.ru/ff0d6342
40 Oxcuppl: cocTaB, KiaccupuKanus, bubnunoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonyueHnue 1 XuMUYECKHE CBOMCTBA
41 KHCIIOTHBIX, OCHOBHBIX 1 aM(OTEPHBIX bubmorexa LOK
’ P https://m.edsoo.ru/ff0d664e
OKCHOB
42 OcHoBaHusI: cOCTaB, K1accuduKaims, bu6mmoreka [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca
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[Tosydyenune u XMMHUYECKUE CBOMCTBA

bubmuoreka [JOK

43
OCHOBaHHUI1 https://m.edsoo.ru/ff0d67ca
44 KucnoTsl: cocraB, knaccudukarms, bubmmoreka [{OK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [Tony4yeHue u XUMUYECKUE CBOKCTBA bubnuorexa [JOK
KHCJIOT https://m.edsoo.ru/ffOdfee2
Conu (cpeaHne): HOMEHKIATypa,
46 cnocoi(ilf I10JI )GHI/H[ XI/IMI/I‘IZEKI/IG bubmmorera [TOK
y i ’ https://m.eds00.ru/00ad9474
CBOMCTBaA
[IpakTueckas padota Ne 6. Pemenue
47 SKCIEPUMEHTAIBHBIX 337a4 110 TEME bu6moreka [IOK
«OCHOBHBIE KJTaCChl HEOPTaHUYECKUX https://m.edsoo.ru/00ad9b7c
COEeIUHEHUIN
48 I'eneTnueckas cBsi3b MEXY KiaccamMu bubnuoreka [IOK
HEOPraHWYECKUX COCAMHEHUM https://m.edsoo.ru/00ad9a50
bu6mmoreka [IOK
49 O00011IeHNE U CUCTEMATHU3ALUS 3HAHUN
m H https://m.edso0.ru/00ad9ch2
KontponpHas padota Ne3 mo teme
50 "OCHOBHBIE KJIACCHI HEOPraHUUECKUX bubnmorexa [TOK
. P https://m.edsoo.ru/00ad9ela
cOoeMHEHMI
[TepBbie MOTBITKH KIacCU(pUKAITIU
bubmuoreka [JOK
51 XAUMHAYECKUX JJIEMEHTOB. [loHsTHE O
https://m.edsoo.ru/00ad9ffa
IPYIIAax CXOAHBIX SJIEMEHTOB
[Tepuoaudeckuii 3aKOH U
bubnuoreka [JOK
52 [Teproauueckas cucTeMa XUMUYECKUX
https://m.edsoo.ru/00ada52¢c
anemenToB /. 1. Menneneepa
bubanoreka [IOK
53 Ilepuopl, rpymnbl, NOATPYIIIBI i

https://m.edsoo.ru/00ada52c
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Crpoenue atomoB. CocTaB aTOMHBIX

bubmuoreka [JOK

o4
sanep. M3oronsl https://m.edsoo.ru/00ada342
CtpoeHnue JIeKTPOHHBIX 000JI09eK
. bubnuorexa [JOK
55 aToMOB 51eMeHTOoB [lepuonnyeckoit
https://m.edsoo.ru/00ada6hc
cucremsl JI. . MenaeneeBa
XapakTepucTUKa XUMHUIECKOTO
56 3JIEMEHTA MO €T0 MOJOKEHUIO B bubnuorexa [JOK
[Tepnoanueckoii cucreme /1. U. https://m.edsoo.ru/00ada824
MenneneeBa
3navenwue [lepronuyueckoro 3akoHa st
57 pa3BuTHA HayKu U npaktuku. . 1. bubnuoreka [IOK
MenneneeB — y4E€HBIN, MEIaror u https://m.edsoo.ru/00ada96e
IpaKIaHUH
PesepBublit ypok. O60011eHe 1
58 CI/ICTIe)MaTI/I?)Zp ust 3HaHPII>I'IH / Bubmmorexa [JOK
. H https://m.edsoo.ru/00adb33c
Bcepoccuiickas nmpoBepouHas paboTa
KonTtponbHas padota Ned4 o teme
bu6mmoreka [JOK
59 «Ctpoenne aroma. XUMHUUYECKasi CBA3b)
. https://m.edsoo.ru/00adb486
/ Becepoccuiickas mpoBepoyHas paboTa
DIJIEKTPOOTPUIIATEILHOCTh AaTOMOB bubnuoreka [JOK
60
XUMHUYECKUX AJIEMEHTOB https://m.edsoo.ru/00adaab8
61 HNoHHas xumudeckas CBs3b bubmorexa HOK
https://m.edsoo.ru/00adac34
62 KoBanentHas noisipHas XuMH4uecKas bubnunoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab8
63 KoBanenTHas HenossipHas XUMAYECKast bubnuoreka [IOK
CBSI3b https://m.edsoo.ru/00adaab8
64 CrerneHb OKUCICHUS bu6mmoreka [JOK
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https://m.edsoo.ru/00adae28

65 OKHCIIUTENHbHO-BOCCTAHOBUTEIHHBIC 1 bubnmoreka [JOK
peakuuu https://m.edso0.ru/00adb076
bubmmoreka [{OK
1
66 OKHUCIINTEIN Y BOCCTAHOBUTEIN httos://m.edsoo.ru/00adb076
PesepsHeiii ypok. O000menne u
P P EH bubnuoreka [JOK
67 cHCTEMAaTHU3alMs 3HaHUI 110 TEME 1
https://m.edso0.ru/00ad9ch2
«Ctpoenne aroma. XUMHYECKasT CBSI3b»
68 PesepBHbiit ypok. O6001IEHNE U 1 bubnuorexa [JOK
CUCTEMATH3AINA 3HAHUH https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME
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9 KUIIACC

KoanuecTBo yacon DJIeKTPOHHBbIE
Ne Jara nudpoBLIe
Tema ypoka Konrpoabubie | IlpakTnueckue op
n/n Bcero u3yueHnusi | oOpa3zoBaTesibHbIE
padoTsbI padoThI
pecypcsl
[Iepnoanueckuil 3aK0H.

1 [Iepnoanueckas cucrema 1 bubnuorexa [JOK
XUMHUYECKUX AemeHToB /1. 1. https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B H3MEHECHUH

2 CBOWCTB XUMHUYECKUX DJIEMEHTOB 1 bubmorexa TOK

. https://m.edso0.ru/00adb6b6
TIEPBBIX TPEX MEPUOJIOB

3 Knaccudukanus 1 HOMEHKIaTypa 1 bubnuoreka [JOK
HEOpPraHWYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Bunn xXuMuueckoil CBSI3U U THIIEI 1 bu6mmoreka [IOK
KPHUCTAJUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KontponpHas padorta Nel o teme

5 «IToBTOpEHue U yriyOneHne 3HaHUI 1 1
OCHOBHBIX Pa3/IeNIoB Kypca 8 Kiacca

5 Knaccudukanus XuMuaeckux 1 bubnunoreka [JOK
peakuii Mo pa3IMYHbIM IPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsiTHE O CKOPOCTH XUMHUYECKOM

7 eakiuu. [IoHSITHE 0 TOMOTCHHBIX U 1 bubmmorexa [JOK
peariu. https://m.edsoo.ru/00adbe9a
Te€TEPOre€HHBIX PEAKIIHIX
[ToHATHE O XUMUYECKOM PABHOBECHHU.

bu6mmoreka [JOK
8 @akTOpbl, BIUSAIOIINE HA CKOPOCTh 1

XHUMHUYECKOU pPCaKun U MOJIOKCHUC

https://m.edsoo.ru/00adc28c
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XUMHUYCCKOT'O paBHOBCCHUS

OKHCIIMTEIFHO-BOCCTAHOBUTEIBHBIC

bubmuoreka [JOK

9
peakuuu https://m.edsoo.ru/00adcade
Teopust 2IEKTPONUTHYECKON
10 muccoranuu. CHibHBIE U cl1a0bie bubnmorexa LHOK
’ https://m.edsoo.ru/00adcd68
AIEKTPOJIUTHI
11 MoHHbIe ypaBHEHNA PEAKIIUN bubmmorexa [IOK
M peakdl https://m.edsoo.ru/00add448
XUMHYECKUE CBOMCTBA KUCIOT U
12 OCHOBAHHUI B CBETE IIpeACTaBICHUI bubmmorexa [TOK
pv https://m.edsoo.ru/00add5d8
00 2JIEKTPOJIMTUYECKON JUCCOIHAITIT
XUMHYECKHE CBOMCTBA COJIEH B CBETE
13 MIpEeNCTaBIEHUN 00 bubmmorexa [OK
bedl . https://m.edsoo.ru/00add8h2
ANEKTPOJUTUUECKON JUCCOIHAITIT
14 ITousarue o ruapoanse coaen bubmmorexa [OK
P https://m.edso0.ru/00add9d4
15 O06o00meHe U CHCTEMAaTH3aITHS bubmuorexa [JOK
3HAHUH https://m.edsoo.ru/00addd12
[IpakTueckas padota Ne 1.
16 «Perienne sxcriepuMEHTAIILHBIX Eubmorexa HOK
p https://m.edsoo.ru/00addbfa
3a1a4uy
KounTtponsnas pabora No2 no teme
17 «DIEKTPOIUTHYECKAS TUCCOIIMALINS Bubmorexa OK
p A HHATHA. https://m.edsoo.ru/00addecO
XHUMHYECKHE PEAKIIUU B PACTBOPAXY
OO0111ast XapaKTEpPUCTHKA FaJIOTEHOB.
18 XI/I];/[-II/ILIGCIS/IG CBl(D)I\/'ICTBa Ha IIpUMepe bubmnorexa [IOK
p p https://m.edsoo.ru/00addfe2
xJiopa
19 Xnoposogopoa. CossiHast KMCIOTA, bubnuoreka [IOK
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XUMUYECKUE CBOMCTBA, MOTYUYCHHE,

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

pUMEHEHHE
[Ipaktuyeckas padora Ne 2 o reme
20 «[lomyyenne conTHON KUCIIOTHI, brbmmorexa [OK
N . https://m.edsoo0.ru/00ade348
U3y4YeHUE €€ CBOMCTBY
Brraucnenus o ypaBHEHUSIM
21 XMUMHUYECKUX PEaKLUi, eCIU OJUH U3 brbmmorexa [OK
https://m.edsoo0.ru/00ade488
peareHTOB JIaH B U30BITKE
29 OO6mrast xapaKTepUCTUKA DJIEMEHTOB bubnuoreka [JOK
VIA-rpynmst https://m.edsoo.ru/00ade64a
AnnoTponHbie MOIU(UKALIUN CEPHI.
23 Haxoxnenue cepbl U €€ coeTMHEHUN bu6moreka [IOK
B Npupoie. XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBo10pO, CTPOCHHE, bubnuoreka [JOK
(bu3UYecKre U XUMUYECKUE CBONCTBA https://m.edsoo.ru/00ade802
Oxcuppl cepbl. CepHas KUCIIOTA,
25 (br3uYecKre U XUMUYECKHUE CBOMCTBA, bubmorexa HOK
https://m.edsoo.ru/00adea28
MIPUMEHEHHE
XUMUYECKUE PeaKIInu, JIeKaIIHIe B
OCHOBE IIPOMBIIIJICHHOTO criocoba
26 MOJYYEHUS] CEPHOU KUCIIOTHI. bubnuoreka [IOK
XUMHUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKpYKaIoIlel Cpeibl COeAMHEHUSIMHU
cepbl
97 Brrunciienue MaccoBoit 10JIM BbIXO/a bubmuoreka [JOK
MIPOAYKTA PEaKLUU https://m.edsoo.ru/00adec8a
28 OO11ast XxapaKTepUCTUKA HJIEMEHTOB bubnuoreka [IOK
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VA-rpynisl. A30T, paclipocTpaHeHHE
B IIpHUpoJe, pu3ndecKue u
XMMUYECKHE CBOMCTBA

https://m.edsoo.ru/00adeea6

AmMHEaK, ero pu3nIecKue u

29 XUMUYECKHUE CBOMCTBA, MOTYyYCHUE U brbmmorexa [OK
’ v https://m.edso0.ru/00adf004
MIPUMCHCHHE
[IpaxTueckas padota Ne 3 o Teme
30 «[TonyueHrne aMMuaKa, U3yudeHUE ero bubmorexa HOK
i YA https://m.eds00.ru/00adf180
CBOWCTB»

31 A3oTHas KucnoTa, e€ pusndeckue u bubmuorexa [JOK
XUMUYECKHE CBOWCTBA https://m.edsoo.ru/00adf306
Hcnosib30BaHMEe HUTPATOB M COJICH
aMMOHMSI B KQ4eCTBE MUHEPATHHBIX

32 oOpenuil. Xumuueckoe bubnmorexa [JOK
YAobp ’ . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKAIOIIECH Cpe/Ibl
COCIIMHEHUSIMH a30Ta
®ocdop. Okenn pochopa u

33 (boc:li))o pHa;I KI/ICHJ'I((l))Ta (b(bI/II)SI/I(‘I\giKI/Ie u bubmmorexa [JOK

P o https://m.edsoo.ru/00adf68a
XUMUYECKHUE CBOMCTBA, MOTyYCHHE
Hcnonws3oBanue docdaToB B

34 KaueCcTBE MUHEPAIbHBIX YI0OpEHUH. bubnuoreka [JOK
3arpsi3HEeHUE IPUPOAHON Cpebl https://m.edsoo.ru/00adfc20
dbocharamu
Yrnepon, pacnpocTpaHeHUe B

35 npu z e gmﬂzecxie U XUMUYECKHUE bubmmorexa [JOK

p P He https://m.edsoo.ru/00adfd9c
CBOICTBa
36 Oxcuppl yriaepoaa, ux pusudeckue u bubnunoreka [JOK

XHMHUYECKHE CBOMCTRA.

https://m.edsoo.ru/00adfebe
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DKosorndyeckue npoOiIeMsl,
CBsI3aHHBIE C OKCHJIOM yriepoaa (1V)

37 VYroJibHast KUCOTA U €€ COJn brbmmorexa LOK
https://m.edsoo.ru/00ae006¢c
[Ipaktuyeckas padora Ne 4 o reme

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

[TepBoHauanbHBIEC TOHATHS 00
39 OpPraHMYECKHUX BEIECTBAX KAK O bubmmorexa [TOK
p https://m.edsoo.ru/00ae054e
COCTMHEHUSX yTIIepoia
bu6moreka [IOK
40 Kpemuwuii u ero coetnHeHHS
p a https://m.edso00.ru/00ae080a
[Ipaktrueckas padota Ne 5. Permenue

A1 AKCIEPUMEHTAIBHBIX 337]a4 110 TEME bubnuoreka [IOK
«BaxHelmue HeMeTauIbl U UX https://m.edsoo.ru/00ae0bf2
COCITMHEHUS»

KontponpHas padota Ne3 mo teme
. bu6mmoreka [JOK
42 «Baxueime HeMeTauIbl U UX
https://m.edsoo.ru/00ae0el8
COCJTMHEHUS»
OO6mast XxapaKTepUCTHKAa XUMHUUYECKHUX
3JIEMEHTOB — METaJJIOB.

43 Meramnyeckas CBSI3b U bubmuoreka [JOK
METaJUIMYeCKasl KpUCTaUTMYEeCKast https://m.edsoo.ru/00ae103e
pemérka. Gu3nYecKre CBOMCTBA
METaJJIOB
XUMHUYECKUE CBOMCTBA METAIIIIOB.

N bubnmuoreka [JOK

44 DNEKTPOXUMHUYECKUN Psifl

HaHpH)KeHI/Iﬁ METAJIJIOB

https://m.edsoo.ru/00ael156
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O0m1re cnocoObl MOTyYeHUs
metaoB. CriaBel. Beruucienus no

45 YPaBHEHUSIM XUMUYECKHUX PEAKIUH, brbmmorexa LOK
https://m.edsoo.ru/00ae1156
€CJIM OJIMH U3 PEareHTOB COJICPKHUT
MIPUMECH
46 [TonsiTHE O KOPPO3UH METAIIIOB brbamorexa [OK
https://m.edsoo.ru/00ae1278
bubmmoreka [{OK
47 [enourbre MeTaMIL https://m.edsoo.ru/00ael4b2
48 OKcHIBI ¥ THAPOKCUIBI HATPUS U bubmuorexa [JOK
KaJus https://m.edsoo.ru/00ael4b2
49 [Ileno4yHO3EMENBHBIE METAIIIIBI — bubnuoreka [IOK
KaJIBIIUN ¥ MarHui https://m.edso0.ru/00ael15e8
50 Baxneiiinme coequHEHNS KaJIbIIU bubmmorexa [OK
https://m.edsoo.ru/00ael5e8
51 O06o01enre 1 cucTeMaTru3arus
3HaAHUH
52 JKEcTKOoCTh BOABI M CIIOCOOBI €& bubnuoreka [JOK
yCTpaHEHUsI https://m.edsoo.ru/00ae1886
[IpakTuueckast pabota Ne 6 o Teme
53 "YKEcTKOCTh BOABI 1 METOIBI €6 Eubmorexa HOK
" https://m.edsoo.ru/00aelae8
yCTpaHEeHHs
54 N — bubnuoreka [JOK
https://m.edsoo.ru/00aelc64
55 AmdoTepHbIe cBOICTBA OKCHIA U bubnuoreka [IOK
TUIPOKCHUIA https://m.edsoo.ru/00aelc64
56 Keeso bubnmuoreka [JOK

https://m.edsoo.ru/00aeld86
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Oxcupl, TUAPOKCHIBI U COJIU JKEJIe3a

bubmuoreka [JOK

> (1) u xenesa (I11) https://m.edsoo.ru/00ae35e6
58 O06001IeHne U cUCTEMaTH3AIUS
3HaAHUHN
[Ipaktuyeckas padora Ne 7. Pemmenue
JKCIIEpUMEHTAJIBHBIX 3a/a4 110 TEME bubnuorexa [JOK
59 .
«BaxHenme MeTaJuTbl U UX https://m.edso0.ru/00ae3de8
COEIMHEHUS»
Brruucnenus mo ypaBHeHUSIM
XUMUYECKUX PEAKIUi, €CITN OJIUH U3
60 peareHToB JaH B U30BITKE WU bubnuoreka [IOK
COIEPKUT IpUMecH. Beruucienus https://m.edso0.ru/00ae1750
MacCOBOM JIOJIM BBIXOJa TIPOIYKTA
peakuuu
61 O060011eHre U cucTeMaTu3alus
3HaHUH
KonTtponbHas padota Ned4 o teme
62 «Baxnelimue MeTauIbl 1 UX
COEIMHEHUS
BemiectBa u matepuasl B bubnuoreka [JOK
63 .
HOBCEIHEBHOM KU3HU YEJIOBEKA https://m.edso0.ru/00ae3f50
64 XUMHUYECKOE 3arpsi3HEHNUE bubnnoreka [JOK
OKpYXarollen cpebl https://m.edsoo.ru/00ae4270
65 PoJsib XxuMuu B perieHuu bubnunoreka [JOK
9KOJIOTUYECKUX MPOoOIieM https://m.edso0.ru/00ae4270
66 PezepBHblit ypok. O0oO1IEHNE U bubnuoreka [IOK
cucTeMaTu3alus 3HaHuH https://m.edso0.ru/00ae0d0a
67 PezepBHblit ypok. O00O1IEHNE U bubnuoreka [IOK
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CUCTEMAaTU3alus 3HaHUI

https://m.edsoo.ru/00adb33c

68

PesepBHriit ypok. O600mIeHNE 1
CHCTEMAaTH3aIN 3HAHUH

bubmuoreka [JOK
https://m.edsoo.ru/00ad9cb2

OBIIEE KOJIMYECTBO YACOB I1O0
[TPOTPAMME

68
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MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJIBbHOM ITPOI'PAMMBbBI

8 KUIACC
Kon .
IIpoBepsiemble MpeAMeTHBbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
NMpoBepPsieMOro .
00pa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO 00111eT0 00pa30BaHuUs
pe3yJbTaTa
1 ITo teme: «IlepBOHaYanbHBIE XUMHUYECKHUE TIOHSATHUS»
pPacKphIBaTh CMBICT OCHOBHBIX XHMHUYECKUX IOHSATHH: aTOM, MOJICKYJa,
XUMHYECKAN 3JIEMEHT, MPOCTOE BEIIECTBO, CIIOKHOE BEIIECTBO, CMECH
(oTHOpOIHAS ¥ HEOTHOPO/IHAS ), BAJICHTHOCTh, OTHOCUTEIIbHAS aTOMHAS U
MOJICKYJISIpHAsT Macca, KOJHMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca,
1.1 MaccoBasi JI0JIs1 XUMUYECKOTO JIEMEHTa B COSIMHEHUH, MOJISIPHBIN 00BEM,
XHUMHYECKAs PeaKlus, KiIacCH(UKAIMs PEeaKIfii: PeakIuu COCTUHEHUS,
peaKkIuu pasjoKEHUs, PEaKIMH 3aMeIICHHS, Peakluh OOMeHa, 3K30- U
SHJOTEPMHUUYECKHE PEaKIuH, TEIwoBOoM d(h(deKT peakmuu, pacTBop,
MaccoBas JIOJISI BellecTBa (MPOIEHTHAs KOHIICHTPAIIHsI) B pacTBOPE
12 WUTIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHUMHYECKHX TIOHATHH U
' MPUMEHSTH 3TU NOHATHS IIPU OMMCAHUH BEUIECTB U UX MPEBpallleHu i
13 WCIOJIb30BaTh XHMHYECKYIO CHMBOJIMKY [UId COCTaBjieHUs (opMyl
' BEIIECTB U YPAaBHCHUN XMMHUUYECKUX PEAKIIHI
14 PacKpbIBaTh CMBICII 3aKOHOB COXpPAHEHHUS! MacChl BEIIECTB, MOCTOSHCTBA
' COCTaBa, aTOMHO-MOJIEKYJISIPHOTO Y4eHUs, 3aKOHA ABOTaJpo
1.5 OTIPEJIeIIATh BaJICHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCIMHEHUSIX
16 KJacCU(QUIMPOBATh XUMHUYECKHE peakuuud (M0 4YHCIy U COCTaBy
' YYacTBYIOIIHMX B PEAKIIMHU BEIIECTB, TI0 TEIIOBOMY (D DeKTy)
1.7 BBIYUCIISTH OTHOCUTEIBHYIO MOJIEKYIISIPHYIO M MOJISIPHYIO MacChl BEILIECTB
18 BBIUUCIISATH MAacCOBYIO JOJI0 XHMHYECKOTO »JJeMeHTa 1o ¢dopMyme
' COEIMHEHUS,
1.9 BBIUHCIISITH MAaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE
1.10 NPUMEHSTh €CTECTBEHHOHAyYHBIE METOJbI TO3HAHUA — HAOIIOJCHHE,
' U3MepeHne, MOJACITUPOBAHNE, IKCTIEPUMEHT (PEaJIbHBIN U MBICIICHHBIN )
2 [To Teme: «BaxHeiine mpeacTaBUTENN HEOPTaHUIECKUX BELIECTBY
91 pacKpbhIBaTh CMBICT OCHOBHBIX XMMHUYECKHX TOHATHUN: OKCHJ, KHCIOTa,
' OCHOBAaHHME, COJIb
59 OTIpENIeNATh TMPUHAICKHOCTh BEIIECTB K OMNpeaeNEéHHOMY Kiaccy
' COEIMHEHUH 10 GopMyIIam
2.3 KJ1accu(UIMPOBATh HEOPTAHUUECKUE BEIECTBA
94 XapaKTepu30BaTh (OMUCHIBaTh) OOIIME XUMHYECKHE CBOWCTBA BEIIECTB

PAa3JIMIHBIX KJIACCOB, MOATBCPIKAAA OIMMUCAHUC ITPUMEPAMU MOJICKYJIAPHBIX




YPaBHEHUH COOTBETCTBYIOIIMX XUMUYECKUX PEAKLUN

2.5

IIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX Ka4E€CTBEHHOTO
COCTaBa, BO3MOXXHOCTH IIPOTEKaHUS XWMMYECKMX IIPEBPALLCHUNA B
Pa3JIMYHBIX YCIOBUSIX

2.6

CIeAOBaTh  IpaBWIAM  [IOJB30BAaHHUS  XUMHYECKOM  MOCYIOHM  H
7a00paTOPHBEIM 00OpYyJIOBaHUEM, a TaKXKe TpaBUiaM OOpamieHus C
BCIICCTBAMU B COOTBETCTBHHM C HWHCTPYKIUSMH TIO BBIIOJIHCHUIO
7a00PATOPHBIX XUMHUYECKHX OIBITOB TI0 TIOJNYYCHHIO W COOMPAHUIO
ra3o00pa3HBIX BeHIecTB (BOJOpOAA ¥ KHCIOPOJa), IMPUTOTOBIICHUIO
pacTBOPOB C ONPEACIEHHON MAacCOBOM J0JIEW PAaCTBOPEHHOIO BEIECTBA,
IUIAHUPOBAaTH W TMPOBOJUTH  XUMHUYECKHUE  OKCIEPHUMEHTHI IO
pacro3HaBaHUIO PACTBOPOB MIEIOYEH U KHCIOT C TTIOMOIIBIO HHIUKATOPOB
(;rakmyc, GpeHondTanenH, METUIIOPAaHX U JPyrue)

2.7

MIPOBOJIUTH PACUYETHI 110 YPABHEHUIO XUMHUYECKOMN pEeaKIINU

[Io Teme: «llepnommueckuit 3akoH u llepmogudeckas cucrema
xumuueckux sneMeHToB J[. WM. MengeneeBa. CTpoeHHE aTOMOB.
Xumuyeckas cBsizb. OKUCIUTEILHO-BOCCTAHOBUTEIBHBIE PEAKIIUN

3.1

PaCKpheIBATh CMBICII OCHOBHBIX XWMHWYCCKUX TTIOHSTHH: A0poO aroma,
JNIEKTPOHHBIA  CJIOM aToMa, aToMHas oOpOuTalb, paguyc aroma,
XMMHMYECKas CBs3b, INOJSIPHAasT M HENOJSIpHAs KOBAJICHTHAs CBS3b,
NEKTPOOTPULIATEILHOCT, HOHHAS CBSI3b, MOH, KaTHOH, aHUOH, CTCIICHb
OKHCJICHHUS

3.2

KJ'IaCCI/I(bI/IHI/IpOBaTB XUMHNYCCKHUE DJICMCHTHI

3.3

ONHCBIBATh W XapaKTepH30BaTh TaOmuuHyro ¢opmy [lepuoamyeckoit
CHCTEMBl XMMHYECKMX OJJIEMEHTOB: pa3inyarh MOHATHS «TJaBHAs
noarpymnma (Arpymma)» u «rmodounas noarpynna (brpymma)y», «maneie» u
«OOJIBIIINEY TIEPUOIBI

3.4

packpsiBaTh cMmbici  Ilepuogmyeckoro 3akona J[.M. Menpaeneesa:
JEMOHCTPUPOBATh MOHUMAHUE MEPHUOJNYECKONH 3aBUCHMOCTH CBOMCTB
XMUMHYECKUX JIEMEHTOB OT UX MoJioxkeHus B [lepuoanueckoit cucreme

3.5

COOTHOCHTB 0603Ha‘-ICHI/I$I, KOTOPBIC HUMCIOTCs B Ta6n1/1ue
«Hepnozu/meCKaﬂ CHUCTEMA XMMHNYCCKHUX OJICMCHTOB I[I/I MenpaeneeBa» ¢
YHCJIOBBIMHA XapaKTCPpUCTUKAMHA CTPOCHHA aTOMOB XUMHNYCCKHX
3JICMCHTOB (COCTaB u 3apsaa  Aaapa, 06mee YUCJIIO OJJICKTPOHOB H
pacipeacacHuc nux 1o 3JCKTPOHHBIM CJIOHM)

3.6

ONpCACIIATh CTCIICHDb OKUCIICHUS 3JICMCHTOB B 6I/IHapHBIX COCAUMHCHUAX

3.7

ONpCACiIsITb BUJ XHMHUYECKOH CBSI3H (KOBaHeHTHaH n I/IOHHaﬂ) B
HCOPraHUYCCKUX COCIUHCHUAX




9 KUIIACC

Kox
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMble NpeaAMETHBLIC PE3YyJdbTaThl 0CBOCHUSA OCHOBHOM
06pa30BaTeJ’le0ﬁ nporpaMmmbl OCHOBHOI'O 06mer0 06pa30BaHI/Iﬂ

1

1o Teme: «BemiecTBO U XuMuyeckasi peakLus»

1.1

pacKpbIBaTb CMBICT OCHOBHBIX XMMHYECKHUX TIOHSATHI: pacTBOp,
AJIEKTPOJIUTBI,  HEANEKTPOJUTHI,  DIEKTPOJUTHYECKAs  JUCCOIHAIA,
peakiuy HMOHHOTO OOMEHa, KaTajau3aTop, XUMHYECKOE paBHOBECHUE,
oOpaTuMbie U HEOOpaTUMBbIE PEAKIINH, OKUCITUTEIIbHOBOCCTAHOBUTEIHLHBIE
peaKkify, OKUCIUTENh, BOCCTAHOBUTENb, OKUCICHHE W BOCCTAHOBJICHUE,
ajuoTpornusi, aMmpOTepPHOCTh, XUMHUYECKasi CBs3b (KOBAJEHTHAs, WOHHAs,
METAJUTMYECKas), KpUCTAJIUTMYECKass pemeTka, CIUIaBbl, CKOPOCTh
XUMHUYECKON peaKkuu

1.2

UIUTIOCTPUPOBATh B3aWMOCBA3b OCHOBHBIX XHUMHYCCKHUX MOHATHH WU
NPUMCHATH OTHU NOHATUA MPHU OITMCAaHNWU BEUICCTB U UX npeBpameHHI‘/i

1.3

COCTaBIIAITh yYPaBHEHUS AJIEKTPOJUTUYECKOM AHUCCOIMAIMM  KHUCIIOT,
LIEJI0YEH U COJIEH, ITOTHBIE U COKPALIEHHBIE YPAaBHEHHUSI PEAKIIMHA HOHHOTO
oOMeHa

1.4

pPacKphIBaTh CYIIHOCTh OKHCIHTEIBHO-BOCCTAHOBHUTEIBHBIX pPEaKIUi
MOCPEJICTBOM COCTABJICHUS SJICKTPOHHOTO OallaHCa ATUX PEaKIUi

1.5

MIPOBOJUTH PACUETHI 10 YPAaBHEHUIO XUMUYECKOHN peaklnu

Ilo Temam: «Hemetamiel M uX coeguHeHUsI» HW «MeTayibl U HUX
COEIMHEHU S

2.1

XapaKTepH30BaTh (OMHUCHIBATh) OOIIME M CHENU(DUUESCKHE XUMUUYECKUE
CBOWMCTBAa MPOCTBIX W CIOXKHBIX BEIIECTB, IOATBEPXKIAs OIMCAHHE
pUMEpPaMU MOJICKYJSIPHBIX M HOHHBIX YPaBHEHHH COOTBETCTBYIOIIUX
XUMUYECKHX PEaKIUii

2.2

COCTABJIAATb YPAaBHCHUA peaKHHﬁ, MNOATBCPKAAOINNX CYHICCTBOBAHUC
Te€HETUYECKOM CBA3U MCKAY BCIICCTBAMU PA3JIMIHBIX KJIACCOB

2.3

IIPOIrHO3UPOBATH CBOIiCTBa BCIHICCTB B 3aBHCHUMOCTH OT HX CTPOCHHUS,
BO3MOXHOCTH IIPOTCKAHUA XHUMHUYCCKUX npeBpameHI/Iﬁ B PpPa3JIMYHbIX
YCIOBHUAX

2.4

CJIICAOBAThb IIpaBHJIaM IIOJIB30BaHU A XHUMHYECKOH HOCY,Z[Oﬁ n
J'Ia60paTOpHLIM O60pyI[OBaHI/IeM, a TaKXeE IpaBUJIaM 06pameHI/1;1 C
BCIICCTBAMHU B COOTBETCTBHU C HHCTPYKOUAMH TII0 BBbIIIOJHCHHUIO
na60paTopHL1x XUMHUYCCKHUX OIIBITOB IO TMOJYYCHUIO U CO6I/IpaHI/IIO
r33006p33HBIX BCIICCTB (aMMI/IaKa " YIJICKHUCIOTO ra3a)

2.5

IMPOBOIUTD pCaKkuuu, MOATBCPIKAAOIINC KauyeCTBEHHBIN COCTaB
PAa3JIMIHBIX BCHICCTB: pACIIO3HABATH OIIBITHBIM HYTCM XJiopuna-, 6p0MI/II[,
noauma, Kap6OHaT, (I)OC(I)&T, CHJIMKAT, CYJ'IB(I)aT, TUAPOKCUIANOHBI, KATUOHBI
AMMOHMU, HWOHBI HU3YYCHHBIX MCTAJIJIOB, MPHUCYTCTBYIOIIHEC B BOJIHBIX




pacTBOpax HEOPraHMYECKUX BEIIECTB

3 ITo Teme: «XuMmus U OKpyxKarolas cpeaa»
31 PacKpbIBaTh CMBICH OCHOBHBIX xumudeckux nonaruii: I[IJIK Bemectsa;
' KOPPO3Hs METAJLIOB
IPUMEHSTh OCHOBHBIE OIIEPALIUU MBICIUTEIBLHON JESITEIbHOCTH — aHAIN3
W CHUHTE3, CpaBHEHHE, O0O0OOIIEeHHEe, CHUCTEMaTHU3alluI0, BBISIBICHUE
3. IPUYMHHO-CJIE/ICTBEHHBIX CBSI3€M — JUId WM3Yy4EHHUs CBOMCTB BELIECTB U

XMMHMUYECKUX pEaKIUil; eCTECTBEHHOHAayYyHbl€ METOJbl TIO3HAHUA —
HAOJII0/IEHHE, U3MEpPEHUE, MOJEIUPOBAHUE, SKCIEPUMEHT (peasibHbli U
MBICJIEHHBIH)




HPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

8 KUIIACC

Kox

HpOBepﬂeMLIﬁ JIEMEHT COACPKAaHUA

1

HepBOHa‘-IaJII)HI)IG XUMHNUYCCKHUEC ITOHATUA

1.1

[Ipenmer xumun. Ponp XumMuu B )KM3HH YeNOBEKa. XUMUS B CUCTEME HayK. Tena u
BemiecTBa. Ousnyeckre CBOKWCTBA BEIIECTB. ATperaTHoOe COCTOSTHUE BEIIECTB

1.2

ITonsarue o METOJaX IIO3HAaHHUA B XHMMUH. Yucrtoie BeIe€CTBa U CMCCH. Croco0b1
pa3aeiieHus: cMecen

1.3

ATOMBI U MOJIEKYJIbl. XUMHUECKHE 3JIeMEeHTh. CHMBOJIBI XUMUYECKUX DJIEMEHTOB.
[IpocThie U cOXKHBIE BENIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE

1.4

Xumuueckass (opmyna. BaleHTHOCT aTOMOB XMMMUYECKHUX JJIEMEHTOB. 3aKOH
MOCTOSIHCTBA COCTaBa BemiecTB. OTHOCUTENbHAsE aTOMHas Macca. OTHOCHUTENIbHAs
MOJIEKYJIIpHas Macca. MaccoBast JOJIsI XMMUYECKOTO JJIEMEHTA B COCIUHEHUHT

1.5

KonnuecTBo BemecTa. Mouib. Mouisipaast macca. B3auMocBsI3b KOTM4Y€eCcTBa, MacChl
U 4uciia CTPYKTYPHBIX C€IWHHI[ BCUICCTBA. Pacuéter mo (bopMynaM XUMHUYCCKUX
COeqUHEHNN

1.6

DU3NYECKUE U XUMUYECKHUE SIBICHHS. XUMUYECKasi peakus U €€ NMpru3HaKku. 3aKOH
COXpaHEHWs MacChl BEIHIECTB. XHMHUYECKHe YypaBHeHus. Kraccudukarus
XUMUYECKUX PEaKIuii (COCTUHECHMS, PA3JIOKEHUS, 3aMEIIISHUs, 0OMEHa)

1.7

XUMUYECKUN HKCIEPUMEHT: 3HAKOMCTBO C XMMHYECKOW TMOCYIOW, C MpaBUJIaMHU
pabotel B Jjaboparopur W nOpuéMamMu  oOpameHuss C  J1abopaTOpHBIM
o0opynoBaHWEM, W3yYeHHWE U ONHCaHWe (U3HYECKHMX CBOWCTB 00Opa3ioB
HEOPraHWYeCKUX BEIIECTB, HAOMIOACHUE (U3NYECKUX (TUIABICHHE BOCKA, TasHUE
JbJIa, PACTHUPAHHUE caxapa B CTYIKE, KUTICHUE U KOHJICHCAIUS BOJIbI) U XUMUYECKUAX
(ropeHue cBeud, MPOKAJIMBAHHE METHOW IPOBOJIOKH, B3aMMOJICHCTBHE Mela C
KHUCJIOTOW) SIBJICHWH, HAONIOJICHME W OINUCAHWE MPHU3HAKOB MPOTEKAHUS
XUMUYECKUX peakIuii (pa3lioKeHHe caxapa, B3aMMOJCHCTBUE CEPHOM KHCIOTHI C
xjopuaoM Oapusi, paznoxxenue ruapokcuga wmeau(ll) mpum  HarpeBaHuw,
B3aUMOJIeHicTBUE Jkene3a ¢ pactBopoM conu wmeau(ll), wm3ydenue cmocoGoB
pasgencHus cMmeced (C TIOMOIIBIO MarHuTta, (QUIBTPOBAaHHE, BBIIAPUBAHHE,
JTMCTWLUISIMS, XpoMarorpadus), TPOBEACHHUE OYMCTKU IOBAapEHHON  COJIH,
HAOJIIO/ICHUE U OINMCAHHE PE3YJbTATOB IPOBEICHHS OTBITA, WIUTFOCTPHPYIOLIETO
3aKOH COXPAHEHUS MaCChI, CO3JIaHUE MOJIEJICH MOJICKY (IIapOCTEPIKHEBBIX )

Baxwueiiune MpEACTAaBUTCIIN HCOPTAaHNYCCKUX BCUICCTB

2.1

Boznyx — cmech raszoB. CocraB Bo3nyxa. Kucimopon — 31eMEHT U IpocToe
BelecTBO. HaxoxaeHue kuciopojga B Tpupoje, (PU3MYecKue U XUMHUYECKHe
cBoiictBa (peakiuu ropenusi). Oxcunbl. [lpumenenue kucnopona. CrnocoOb
MOJIyUeHHUsI KHUCIOpoJa B IJa0OpaTOpuu W MPOMBIIIIEHHOCTH. KpyroBopoT
KHcnopoaa B mpupoae. O30H — aoTpormHast MOAU(UKAIIMS KUCIOPOIa

2.2

TennoBoit »3pPexkT XuMHUUECKON peakiuu, TePMOXUMUYECKUE YpaBHEHUS, dK30- U




SHJOTEPMHUYCCKHE peakiuu. TOIUIMBO: Yroyib M MeETaH. 3arps3HEHUE BO3yXa,
YCHUJICHUE MTAPHUKOBOTO 3P PeKTa, pa3pylieHHe 030HOBOTO CIOS

2.3

Bonopon — smemeHT M mpocroe BemectBo. HaxoskaeHue Boaopoja B IIPUPOJE,
(u3NUeCcKre U XUMUYECKUE CBOMCTBA, MPUMEHEHHUE, CIIOCOOBI MoTydeHus. KucmoTsr u
COJIM

24

MonsipHblii 006EM Ta30B. Pacu€Thl Mo XUMHUECKUM YpaBHEHHSIM

2.5

®dusnueckue cBouicTBa Boabl. Bojga kak pactBopurens. PactBopsl. HacsllieHHbIE 1
HEHACBHIIEHHBIE PAacTBOphL. PacTBOpHMOCTH BewiecTB B Boje. MaccoBas 10Jis
BEILECTBA B pacTBOpe. XUMHUECKUEe cBOicTBa BoAbl. OcHOBaHMs. Posib pacTBOpoB
B NpUPOJE U B JKU3HM uenoBeka. KpyroBopoT Bonabl B mpupoje. 3arpsisHEeHHe
MpUPOAHBIX BoA. OXpaHa U OYUCTKA MPUPOTHBIX BOJ

2.6

Knaccudukanus Heopranmyeckux coeauHeHuil. Oxcuapl.  Knaccuduxarums
OKCHJOB:  coyieoOpasyromue  (OCHOBHBIE,  KHUCIOTHbIE, aM(OTEpHblE) U
HecosieoOpa3yromue. Homenkmatypa oxcuaoB. @Du3zndyeckue U XUMHUYECKHE
CBOMCTBa OKCUAOB. [ToydeHne okcuion

2.7

OcHoBanus. Knaccuduxanust ocHOBaHMM: 1ENOYM U HEPACTBOPUMBIE OCHOBAHUS.
Homenknarypa ocHoBanuii. @uU3HYECKHE M XMMHUYECKHE CBOWCTBA OCHOBAHMIA.
[Tosyuenne ocHOBaHUM

2.8

Kucnotsl. Knaccuduxarmus kucnor. Homenxmarypa kucinor. dusmueckue u
XUMHWYECKHE CBOMCTBAa KHCIOT. Psan axktuBHoctH MeTayuioB H.H. bekertosa.
[Tonydenue KuciIoT

2.9

Comu. Homenknarypa coseil. PU3WUECKHE W XUMHYECKHE CBOMCTBA COJICH.
[Tonydyenune conen

2.10

I'enernueckas CBA3b MCXKOY KlIaCCaMH HCOPIraHUYCCKUX CO@I[I/IHGHI/Iﬁ

211

XHUMHYCCKUH IKCIICPUMEHT: KaYEeCTBEHHOE OTPE/ICIICHUE COJICPIKaHUs KHCIOPO/ia B
BO3JIyXe, MOJIydeHUE, COOMPaHKE, paCliO3HABAaHUE M U3YUYCHUE CBOMCTB KUCIIOPOA,
HaOJII0/ICHUE B3aUMOJICHCTBHS BEIISCTB C KUCIOPOJOM M YCIOBHS BOSHHUKHOBCHHS
W TpeKpalleHus ropeHus (mokapa), O3HAKOMJICHHE C oOpa3laMd OKCHIOB H
ONKMCAaHWE WX CBOWCTB, IOJIydeHHE, COOMpAHHE, pACIIO3HABAHWE W H3yd4CHHUE
CBOMCTB Bojopoja (ropenue), B3ammojeiicTBue Bogopoaa ¢ okcumom mexu(ll)
(BO3MOKHO HCIIOJIb30BAaHUE BHICOMATEPHAJIOB), HAOJIOJICHHE OOpa3lloB BEIICCTB
KOJMYEeCTBOM | MOJIb, HCCIIEIOBAaHHE OCOOCHHOCTCH pPAaCTBOPEHHS BEIECTB C
pa3aMYHON pPAacCTBOPMMOCTBIO, IIPUTOTOBJICHHE PACTBOPOB C  ONPEACIEHHOMN
MacCOBOM J0JIe PacTBOPEHHOIO BEIIECTBA, B3aMMOJICHCTBHE BOJBI C METAJIAMU
(HatpueM ©  KamplMeM) (BO3MOJKHO  HCIIOJIb30BaHHE  BUJEOMATEpPUANIOB),
OTpeJieieHue PAcTBOPOB KHCIOT U MIEJOYed C TMOMOIIBI0 HWHAWKATOPOB,
UccleoBaHUE 00pa3loB HEOPraHMYeCKUX BEIIeCTB  PA3IUYHBIX  KIACCOB,
HaO0/IeHNe U3MEHEHHUsI OKPAaCKd MHIUKATOPOB B PACTBOpPAX KUCIOT U IIEIOYEH,
n3ydeHue B3aumoieiicTBus okcuaa meau(ll) ¢ pactBopom cepHOi KHCIOTHI, KUCIOT
C MeTaJulaMH, peakluid HeWTpanu3aluu, MoJydeHHEe HEePaCTBOPUMBIX OCHOBAHMIA,
BBITECHEHHE OJHOTO MeTalyla JpPYyTMM M3  pacTBOpa COJIM, peIICHHE
JKCMIEPUMEHTANBHBIX 3a/lad Mo Teme «BakHelilue KIacchl HEOPraHWYEeCKUX




COEIMHEHUI

IIepunognueckuit 3axoH u Ilepuoauyeckas cucreMa XMMUYECKUX d1eMeHToB J[. M.
MenneneeBa. CtpoeHue aToMOB. XuMH4ecKasi CBsi3b. OKUCIUTEIBHO-
BOCCTAaHOBUTEIIBHBIE PEAKLIUN

3.1

[lepBble MOMBITKH KiIacCUPUKAIMH XUMUYECKUX eMeHTOB. [loHATHE O Tpynmax
CXOJHBIX JJIEMEHTOB (LIEJIOYHbIE U ILEJOYHO3EMENbHbIE METaJIbl, TaJOTEHbI,
WHEPTHBIE Ta3bl). OJEMEHTHI, KOTOpble OOpa3yloT amM(pOTEepHBIE OKCHIBI H
TUAPOKCUBI

3.2

[Iepnognueckuit 3akoH. Ilepmonnueckas cucrema XHUMHYECKUX dnemeHToB JI.U.
MenneneeBa. Kopotkonepuoanas u anuHHonepuoHas (opmel [lepuoamdeckoit
cucrteMbl xumudeckux odnemeHtoB .M. MenneneeBa. Ilepuonbl u  rpymnisl.
@uU3NYECKU CMBICII OPSAIKOBOIO HOMEpPAa, HOMEPOB IIEPUO/IA U I'PYIIIIBI JIEMEHTA

3.3

Crpoenue aromoB. CocraB atomHbIX saep. W3ortombl. OnextpoHsl. CrpoeHue
ANIEKTPOHHBIX  000JIOYeK aTOMOB  MepBbIX 20 XHMHUYECKHX DJIEMEHTOB
[Iepmognueckoit cucrembr J[.MI. MengaeneeBa. XapakTepucTUKa XUMHUYECKOTO
3JIEMEHTa MO ero nojoxkeHuto B [lepuoanueckoii cucreme [I.11. MenneneeBa

3.4

3aKOHOMepHOCTI/I U3MCHCHUA paanyca aTOMOB XUMHNYECKUX 3JICMCHTOB,
METAJNIMYECKNX U HEMETANIMYECKNX CBOMCTB MO rpymnmnaM U nepuoaam. 3HaueHne
[Tepuoanueckoro 3akoHa u [lepronuecKkoil CUCTEMBI XUMHUYECKUX SJIEMEHTOB JJISI
pa3BuTHs Hayku U ipakTuku. .M. MenpaeneeB — yu€HbI U TpakIaHUH

3.5

Xumuyeckass  cBa3b. KoBaneHTHas  (mosisipHass W HEMOJSIpHAas)  CBS3b.
DNEeKTPOOTPULIATENBHOCTh XUMUYECKIX AJIEMEHTOB. MIoHHAas CBS3b

3.6

Crenenp oxkucieHus. OKHUCIUTEILHOBOCCTAHOBUTEIbHBIE peakiuu. [Iporeccs
OKHCJIEHUS U BoccTaHOBIeHUA. OKUCINTENN U BOCCTAHOBUATEIIN

3.7

XUMUYECKUH KCTIEPUMEHT: U3yuyeHHe 00pa3I0B BELIECTB METAJIIOB U HEMETAJIIOB,
B3aUMOJICHCTBUE TUAPOKCHAA LMHKA C pacTBOpaMHU KHUCJIOT U  IIEJ0oYel,
MIpOBeJICHUE OTIBITOB, WJUTIOCTPUPYIOIIUX pUMEpPBI OKHUCJIUTEIHHO-
BOCCTaHOBUTEJbHBIX peaKkiuii (ropeHue, peakluy pa3ioKeHHsl, COeTUHEHHU )

9 KJIACC

Kox

IIpoBepsieMblii 3JIeMeHT COIepKAHUS

BeniecTBo u xuMuueckas pcaKnuusi. HOBTOpeHI/Ie

1.1

Ilepuomnueckuit 3akoH. Ilepmoguueckas cuctemMa XUMHYECKUX siemeHToB J[.M.
MengeneeBa. CrtpoeHue aToMOB. 3aKOHOMEPHOCTHM B HM3MEHEHHUHM CBOWCTB
XUMHUUYECKUX 3JIEMEHTOB IEPBBIX TPEX NEPUOIOB, KAIIKsl, KAIBLUA U UX COCTUHEHUN
B COOTBETCTBMU C IIOJIOKEHUEM »JJIeMEHTOB B llepronnueckod cucreme u
CTPOEHUEM UX aTOMOB

1.2

CTpOCHI/Ie BEIIIECTBA: BUABI XUMHYECKOM CBSI3U. THIIBI KPpHUCTATNINYCCKUX peIlIéTOK,
3aBHCHUMOCTh CBOMCTB BeEIIECTBA OT THUIIA KpHCTB.J'IJ'IH‘-ICCKOﬁ peI_HéTKI/I n BHIA
XUMHUYECKOM CBS3U. KJ'IaCCI/I(I)I/IKaLII/ISI U HOMCHKJIATypa HCOPTaHUYCCKUX BCIICCTB
(Me)K,Z[YHapOI[HaSI u TpI/IBI/IaJ'IBHaSI). XHMHUYECKHE CBOMCTBA BCIICCTB, OTHOCAIIUXCS




K Ppas3IMf4YHbIM KJIaCCaM HCOPraHUYCCKUX COGI[I/IHGHI/If/’I, TCHCTHUYCCKas CBA3b
HCOPraHNM4YCCKUX BCIICCTB

1.3

Knaccugpukanuss XMMUYECKHX PEaKIMi M0 Pa3IMYHbIM IpU3HaKaMm (10 YUCITy |
COCTaBy YYaCTBYIOUIMX B pPEAaKIHMHU BEIIECTB, IO TEIIOBOMY J(QeKTy, o
W3MEHEHUIO CTETEHEH OKUCIIEHHS XMMHYECKHUX 3JIEMEHTOB, MO 0OpaTUMOCTH, IO
YUYaCTHIO KaTalu3aropa). JK30- U SHIAOTEPMHUECKUE PEAKIMH, TEPMOXUMUYECKUE
ypaBHeHus. [IoHATHE O CKOPOCTH XUMHUYECKON pEeaKIU

1.4

[lonsiTue 006 OOpaTUMBIX M HEOOPATUMBIX XUMUYECKHX peakuusax. llonarue o
TOMOTEHHBIX M TI'E€TE€pPOreHHbIX peakuusax. [IoHATME O XMMHMYECKOM pPaBHOBECHM.
@akToppl, BIUAOIIME HA CKOPOCTh XHMHMYECKOW PEAaKIUU U IOJOKECHHE
XUMHUYECKOTO PAaBHOBECHS

1.5

OKHCANTENBEHO-BOCCTAHOBUTEIIbHBIE peakuuu, AJIEKTPOHHBIN OanaHc
OKHCITUTEITFHO-BOCCTAHOBUTEILHON peaxIuu. CocrasiieHue ypaBHEHUI
OKHCIUTCIIBHO-BOCCTAHOBUTCIIbHBIX peaKIII/II\/JI C HUCITIOJIB30BAHUEM MeToaa
AIEKTPOHHOTO OajaHca

1.6

Teopust 27EKTPOJIUTUYECKOW JUCCOLMALMH. OJIEKTPOIUTBI W HEAIEKTPOJIUTHI.
Katnonpl, aHMoHbl. MeXaHW3M JHCCOIMAIIMN BEIIECTB C Pa3UYHBIMH BHJIAMH
xumMudeckor cBs3u. CreneHb aucconuanuu. CuiabHbIE W ClIa0ble AIEKTPOJIUTHI.
Peaknmun wmonHOro oOMeHa. YCJIOBHS MPOTEKAaHUS PEAKIMH HMOHHOTO OOMeEHa,
MOJIHBIE M COKpall€HHbIE HMOHHBIE YypaBHEHHS peakuuil. CBOWCTBAa KHUCIOT,
OCHOBAHUH U COJICH B CBETE MPEACTABICHHUI 00 3JIEKTPOTUTHIECCKON JUCCOIUAIIAH.
KauecTBenHble peakiiyi Ha MOHBI. [ToHsITHE O THAPOIIU3E COJIei

1.7

XUMHUYECKUH OKCIEPUMEHT: O3HAKOMJICHHE C MOJCISIMH  KPUCTAJUTMYECKHX
PEemIETOK HEOPraHWYECKUX BEIIECTB — META/UIOB M HEMETAIIOB (TpaduTa U anmasa),
CIIO)KHBIX BEIECTB (XJIOpUIAa HATpHsI); HCCICIOBAaHHE 3aBUCHMOCTH CKOPOCTH
XUMUYECKOH pEaKIUu OT BO3ACUCTBUS PA3IUUYHBIX (PAKTOPOB; HCCIICAOBAHKE
AJIEKTPOIIPOBOIHOCTH PACTBOPOB BEIIECTB, MPOIECCa JUCCOIMAIUN  KHCIIOT,
nienoueil M coseld (BO3MOXHO HCIOJIB30BAHUE BHUICOMATEPHAJIOB); MPOBEICHUEC
OTBITOB, WUTFOCTPHPYIOIIMX TNPU3HAKKA NPOTEKAHUS PEaKIUid HOHHOTO oOMeHa
(oOpazoBanme oOcaaka, BbIICICHHUE Ta3a, OOpa3oBaHUE BOJIbI); OIIBITOB,
WUTIOCTPUPYIOIIUX ~ TPUMEPbl  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX  PEAKIIUN
(ropeHue, peakIMM Pa3JIOKEHHsI, COCAUHEHHS); PACIO3HABAHUE HEOPraHUYECKUX
BEIICCTB C TIOMOIIbI0  KAaYECTBEHHBIX pEAKIMi HAa  HMOHBI, pEIICHUE
AKCTIIEPUMEHTAIBHBIX 337124

HemeTtannel u ux coequHEHUS

2.1

OOmiast xapakTepuCcTHKa rajoreHoB. OCOOCHHOCTH CTPOCHHS aTOMOB, XapaKTEPHBIC
crerieHu okucieHus. CtpoeHHe W (PU3MUECKHE CBOWMCTBAa TMPOCTHIX BEUIECTB —
rajloreHoB. XHMMHYECKHE CBOWMCTBa Ha TpuUMepe Xxyiopa (B3auMOJICHCTBUE C
MeTaJUTaMH, HeMeTallaMH, Imiejodamu). XuyopoBojoposa. ColisiHas KHUCIIOTA,
XMUMUYECKHE CBOWCTBA, TOJydYeHHWe, mpuMeHeHue. JledicTBue xiopa W
XJIOPOBOJIOPO/Ia HAa OPraHU3M YejoBeKa. BaxkHeHIe XIOpuIbl U UX HAXO0XKICHUE B
MPUPO/IC

2.2

O6mas xapakrepuctuka >1eMeHToB VIA-rpymnmnel. OcoOEHHOCTH CTPOEHHS aTOMOB,




XapakTepHble cTeneHu okucieHus. CTtpoeHue M (U3NYECKHE CBOMCTBA MPOCTHIX
BEIIECTB — KHUCIOPOJa M Cepbl. AJUIOTPONHBIE MOAU(DUKAIIMN KHUCIOPOAa U CEPHI.
Xumuueckue cBoiictBa cepbl. CepoBOIOpO, CTpOeHHE, (PU3NYECKHE U XUMHYECKHE
cBoiictBa. OKcHIbl CE€pbl KaK MPEACTaBUTENN KHUCIOTHBIX OKcUAoB. CepHas
KHCIIOTa, U3NYCCKUE U XUMUICCKHE CBOMCTBA (OOIIHE KaK MPEICTaBUTEINS Kilacca
KACIOT ¥ crenupuueckue). XUMHUYECKHE peakIiH, JeKallue B OCHOBE
IIPOMBIIIJIEHHOTO croco0a mojydeHust cepHoll kucioTel. [Ipumenenue. Conu
CEpHOI KHMCIIOTHI, KAYECTBEHHAs peakuus Ha cynbdar-noH. Haxoxnenue cepsl u eé
COCIMHEHUN B NpUpOAE. XHUMHUYECKOE 3arpsA3HEHUE OKPYKAIOIMIEH cpensl
COEIMHEHUSIMU cepbl (KUCIOTHBIE AO0XKAW, 3arpsA3HEHHE BO3yXa U BOJIOEMOB),
CHOCOOBI €ro NpeoTBpAaILeHUs

2.3

OO6mas xapakTepucTuka 31eMeHToB VA-rpynmnbl. OcOOEHHOCTH CTPOEHHUS! aTOMOB,
XapaKTepHbIE CTENEHH OKHUCIEHUSA. A30T, pacHpoCTpaHEHHE B IPUPOJE,
¢uznueckue u xumMuueckue ceoictsa. Kpyrosopor azota B npupoje. AMMuUax, ero
¢uznyecKkue 1 XUMUYECKHE CBOMCTBA, MoJiyueHue U npumeHeHue. Coiu aMMOHUS,
ux (u3nyeckue u XMMHUYECKUE CBOMCTBA, MpuMeHeHue. KauecTBeHHas peakius Ha
MOHBl aMMOHMS. A30THas KHCIOTa, €€ MOoJydeHHe, (pu3Mueckue U XUMHYECKHe
cBoiicTBa (OOmIMe Kak MPEJCTaBUTENs Kilacca KUCIOT U creuu(UuyecKue).
Hcnonb3oBaHne HUTPATOB U COJIEH aMMOHUS B KaU€CTBE MUHEPAJIbHBIX yI00pEHUI.
XUMHYECKOEe 3arpsi3HEHNE OKPYKAOIIEH Cpellbl COeAMHEHUAMHU a30Ta (KHCIOTHbIE
JIOX /1, 3aTpsI3HEHKE BO3/1yXa, T0YBBI U BOJOEMOB)

2.4

®docdop, amnorpornHbie Moaubukamuu docdopa, (GUMUECKHE U XUMUUYECKUE
cBorictBa. Oxcup pochopa(V) u dochopHas kucnora, GU3HUECKHUE U XUMUUECKHE
cBoOWcTBa, moaydeHue. Mcmonp3oBanue (ocdaTtoB B KauecTBe MHHEPATBHBIX
ynoOpeHuit

2.5

O6mas xapakrepuctuka 3meMeHToB |V A-rpynnbl. OcOOEHHOCTH CTPOCHHS aTOMOB,
XapaKTepHbIe CTEMEeHH OKUCICHUS. YTJIEpoJd, aIOTPONHbIe MOAU(UKALNH,
pacnpocTpaHeHue B mpupoje, pusndeckue U XMMHUYECKHUEe CBOMCTBA. ANCOpOIHs.
Kpyrosopor yriepoma B mnpupoae. Oxcuabl yriepojga, uxXx (uU3HUECKUE U
XMMHYECKHE CBOMCTBa, JEWCTBHE HA JKUBBIE OPraHu3Mbl, [OJyY€HHE U
IpUMEHEHHE. DKOJOTHYECKUe MpoOieMbl, cBs3aHHbie ¢ okcuaoMm yriepoaa(lV);
rurnore3a Tao0anbHOro MOTEIJICHHUsS KJIMMara; MapHUKOBBIM 3hdekr. YrombpHas
KHCTOTa U €€ CONMM, UX (PU3NYECKHE M XUMHUYECKHE CBOWCTBA, MOJIY4YCHHE U
npuMmeHenune. KauecTBeHHass peakuusi Ha KapOoHaT-uoHbsl. Mcmonb3oBaHue
KapOOHATOB B OBITY, MEIUIIMHE, IPOMBIIUIEHHOCTH U CEILCKOM XO03sIiiCTBE

2.6

HepBOHa‘{aJILHLIC MOHATHS 00 OpPraHUYCCKUX BCHICCTBAX KaK O COCIAUHCHUAX
yriepoaa (MCTaH, 9TaH, 3TUJICH, AlICTHUJICH, 3TAHOJI, INIMICPHUH, YKCYCHAA KI/ICJ'IOTa).
HUx cocTtaB M XHUMHYECKOE CTPOCHHUC. [lonsiTue 0 OMOJOTHMYECKH BaXKHBIX
BCHICCTBAX: IKHUPpaAX, 6eJ'IKaX, yriieBoJlax — W HX pOJIM B JKU3HU YCJIIOBCKA.
MaTepI/IaJ'ILHOC CANHCTBO OPIraHUYCCKUX U HCOPraHNYCCKUX CO€OUHEHUI

2.7

KpemHuuii, ero ¢usnueckue ¥ XMMUYECKHE CBOMCTBA, MOJTy4YeHHE U MPUMEHEHHE.
Coenunenus kpemHus B npupoe. O0mue npeacrasienus 06 okcune kpemuusi(1V)
U KpeMHHUeBOH kuciore. CHIMKAThl, MX HCIOJIb30BaHME B OBITY, MEIHIIMHE,




HpOMBIH_UIeHHOCTI/I. Ba)KHeI\/JIIHI/Ie CTpOI/ITeJIBHBIe MaTepI/IaHBI: KepaMI/IKa, CTCKIJIO,
IeMeHT, OeToH, jkene300eroH. [IpoOrembl  0E30MACHOTO  HCIIOTH30BAHHS
CTpOI/ITeHBHBIX MaTepI/IaJIOB B HOBCGI[HGBHOﬁ KHN3HU

2.8

XUMHUYECKUH SKCIIEPUMEHT: H3yueHHe O0Opa3loB HEOPraHWYeCKUX BEIIECTB,
CBOMCTB COJIIHOM KHCIJIOTBI; IPOBEJACHUE KAUYECTBEHHBIX PEAKIUI Ha XJIOPUI-UOHbI
1 HaONIOJIEHHE NMPU3HAKOB MX NMPOTEKAHUS; OTBITHI, OTpakarouue (HU3NIecKue u
XMMHMUYECKHUE CBOWMCTBA TaJOI€HOB M UX COEJUHEHUH (BO3MOYKHO HCIOJIb30BaHUE
BHJICOMATEpPHAJIOB); O3HAKOMJICHHE ¢ oOpa3laMu XJIOPUAOB (TaJOreHHUIOB);
03HaKOMJIEHHE C 00pa3LamMu cepbl U €€ COeIMHEHUSIMU (BO3MOYKHO HUCIIOJIb30BaHUE
BHJIEOMAaTepHasoB); HAOIIOJEHUE Tpoliecca OOyriIMBaHUs caxapa MoJ JeHCTBUEM
KOHUEHTPUPOBAHHOM  CEPHOM  KHUCJIOTBI; M3YYEHHE XHUMHUYECKHUX CBOWCTB
pa30aBiIeHHON CEpHOM KHMCIOTHI, IPOBEICHUE KaUeCTBEHHOM peakuuu Ha cyab(dar-
MOH M HaOMIoJeHHe MpH3HaKa €€ MPOTEKaHMs; O3HAKOMJIEHHE C (PU3MUYECKUMHU
cBOMcTBaMM azoTa, ¢ocpopa W HUX COEAWHEHUH (BO3MOKHO HCIIOJIb30BAHUE
BHJIEOMATEpHajoB), oOpa3liaMu a30THBIX U (OCPOPHBIX yIOOPEHUI; TOJIyUCHHE,
coOupaHue, paclo3HaBaHWE€ M H3Y4YEHHE CBOMCTB amMMHaka; IpOBEACHUE
KaueCTBEHHBIX peaklUii Ha MIOH aMMOHUA U (pocdaT-UOH U U3yUYEeHHE MPU3HAKOB UX
MIPOTEKAHHUs, B3aUMOJECHCTBHE KOHIIEHTPUPOBAHHOM Aa30THOW KHUCJIOTBHI C MEJIBIO
(BO3MOKHO HCIOJIb30BaHUE BUJICOMATEPHAJIOB); U3y4eHue Mojenei
KPUCTAJUTMYECKUX PEmETOK anmasa, rpadura, (QyuiepeHa; O3HAKOMIICHHE C
MPOLIECCOM  aACOpPOLIMM  PacTBOPEHHBIX BELIECTB AKTHUBHUPOBAHHBIM YITIEM H
yCTPOMCTBOM MPOTHUBOra3a; MOJydyeHue, cobupaHue, pacro3HaBaHUE U H3ydeHUE
CBOMCTB YIJICKHCIIOTO Ta3a; MPOBEICHUE KaueCTBEHHBIX peaklUui Ha KapOoHAT- U
CIWIIMKAT-HOHBl W M3y4CHHE TMPU3HAKOB UX TMPOTEKAaHUS; O3HAKOMIICHHE C
MPOIYKIMENH CUJIMKATHON MPOMBIIIJICHHOCTH; PEeIlIEHUE SKCIIEPUMEHTAIbHBIX 3a1a4
1o teMe «BakHellllne HeMeTauIbl U UX COCTUHEHUSD)

Merannsl 1 ux COCINHCHUA

3.1

OO0mras xapakTEepPUCTHKAa XHUMHYECKHX JJIEMEHTOB — METAJIOB Ha OCHOBAHHMHM HX
noJjioxxeHnus B Ilepuoanyeckoii cucreme xumuueckux sneMentoB J[.M. MenneneeBa
U cTpoeHus aToMoB. CTpoeHHE MeTauioB. MeTauiniecKas CBs3b U MeTa/UTHYecKas
KpHUCTaJUIMYECKas pe€TKa. DICKTPOXUMUYECKUH Psijl HAIPSHKEHUH METaIJIOB

3.2

duznyeckue U XMMUYECKUE CBOMCTBAa MeTayuioB. OOmiue crocoObl MOJydeHus
MeTtaioB. [loHSATHE O KOpPpO3WU METaNIOB, OCHOBHBIE CIIOCOOBI 3aIIMTHI UX OT
koppo3uu. CraBbl (CTanb, YyryH, JIOPATIOMHHHMA, OpOH3a) M UX NMPUMEHEHUE B
OBITY U IPOMBIIIJICHHOCTH

3.3

H_[eJ'IO‘IHLIe MCTAJJIbl: TIOJIOXKCHHUC B HepI/IOI[I/I‘leCKOﬁ CUCTCMEC XHUMHUYCCKHX
OJICMCHTOB Z[I/I MeHI[eJIeeBa; CTPOCHHUEC HX ATOMOB; HAXOXKJICHUC B IPUPOAC.
du3znyecKkue U XUMHUYECKHE CBOMCTBA (Ha IpuUMEpPE HaTpus U KaJ'II/IH). OKCI/I,I[BI u
TUAPOKCHUABI HATPUA U KaJIUA. HpI/IMeHCHI/IC IIEIOYHBIX METAIJIOB M UX COCOUHEHUIN

3.4

[IlerouyHO3EMENBHBIE METAUIBI MAarHUM W KaJIbIMU: MoJiokeHue B [lepuoanueckoit
cucreme xuMmuueckux osnemeHtoB .M. Menneneesa; CcTpoeHME HX aTOMOB;
HAaXOXJEHUE B npupoe. PU3NYECKUE U XUMUUECKUE CBOKMCTBA MarHus M KaJbLUsl.
Baxxueiimue coeqnHeHns Kanblus (OKCHI, THIPOKCUM, coyin). JKECTKOCTh BOJABI U




crocoOsbl €€ yCcTpaHeHus

3.5

Anromunuil: nonoxxenue B Ileproandeckoil cucreme xumuueckux snementos .M.
MenneneeBa; cTpoeHHE aTOMa; HaXOKJIEHUE B IIpupoje. PU3NYECKUE U XUMUYECKHE
CBOMCTBa aIIOMUHUSA. AM(OTEpHBIE CBOMCTBA OKCUIA U TUAPOKCHIA ATFOMUHHS

3.6

Kenezo: monoxenue B Ilepuonnueckoil cucreme XxumMuyeckux anemeHtoB [I.M.
MeHneneeBa; CTpoeHHE aTOMa; HaxoXkJaeHHe B mpupoxae. Dusnyeckue W
XMUMHUYECKUEe cBocTBa xkene3a. Oxcuapl, rugpokcuisl u conu xenesa(ll) u
xene3a(lll), ux cocras, cBOMCTBA U MOTy4YECHHE

3.7

XUMUYECKUHN IKCIEPUMEHT: O3HAKOMJIEHHE C 00pa3liaMyd METAJJIOB U CIUIABOB, UX
(u3MYeCKUMHU CBOMCTBaAMH; U3yUEHHUE PE3YIbTATOB KOPPO3UH METAIOB (BO3MOMXKHO
HCIIOJIb30BAHME BMJIEOMATEPUAIOB), OCOOEHHOCTEH B3aUMOJICHCTBUS OKCHIA
KaJlplUsi U HAaTpUs C BOJAOM (BO3MOXKHO HCHOJIb30BaHUE BUJIEOMATEPHAIIOB);
HCCIIEIOBAaHUE CBOMCTB JKECTKOM BOJBI; IpOLlecca TOPEHUs JKee3a B KUCIOPOJE
(BO3MOKHO  MCIOJIb30BaHME  BHUJEOMATEPUAIOB);  MPU3HAKOB  IMPOTEKAHUSA
Ka4eCTBEHHBIX PEaKIMil Ha MOHBI (MarHus, KAJIbIHs, ATFOMUHHUS, IIMHKA, Xxene3a(ll)
n xkene3a(lll), memu(ll); HaGmrogeHMe W omMcaHWE TMPOIECCOB OKPAITWBAHMS
IJJaMEHHM HWOHAMU HATpus, Kalud M Kalblus (BO3MOXHO HCIOJb30BaHUE
BHJIEOMATEPHUANIOB); MCClIeZIOBaHHE aM(DOTEPHBIX CBOMCTB THJIPOKCH/IA AITFOMUHHUS U
TUIPOKCUIA LIMHKA; pellleHne 3KCIepUMEHTANbHbIX 3ajad 1o Teme «BaxHeilmue
METaJUIbl U UX COETUHEHUS

XUMUS U OKpYXarolas cpeaa

4.1

HoBsie maTepuansl u TexHosoruu. Beniectsa u Marepualibl B OBCETHEBHOM KU3HU
YyeJoBeKa. XUMHUS B 3JJ0poBhe. be3onacHoe HCTOIhb30BaHKUE BEIIECTB M XUMHYECKUX
peaknuii B ObITy. [IepBasi mOMOIIb TPU XUMHUUECKHUX 0KOTaX M OTPABICHUIX

4.2

OCHOBBI HKOJIOTUYECKON TPaMOTHOCTU. XUMHUECKOE 3arps3HEHHE OKpYKarolleu
cpenbl ITJIK. Ponp Xumum B pemieHuH SKoJorndeckux mpobsiem. IlpupogHbie
WCTOYHUKU YTIJIEBOJOPOAOB (yrojib, HPUPOIHBIA Ta3, HedTh), MPOIYKTHl HX
nepepaboTKU, UX POJIb B OBITY M MPOMBIIUIEHHOCTH

4.3

XUMUYECKUH DKCIEPUMEHT: H3y4deHHe 00pa3loB MaTepuaioB (CTEKJIO, CILIABBI
METaJJIOB, MOJTUMEPHBIE MAaTEPUATIBI)




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

Kon
NpoBepPsieMOro
TpeOoBaHUs

IIpoBepsiemble TpeOOBaHUS K MPEAMETHBIM pe3yJbTaTaM 06a30BOro
YPOBHSI OCBO€HHsI OCHOBHOI 00pa30BaTe/IbHOI MPOrpaMMbl
OCHOBHOTI0 0011ero o6pa3zoBanus Ha ocHoBe PI'OC

1

[IpencraBnenue:

1.1

O TI03HAaBa€MOCTH SIBJICHUM MpUPOJbI, MOHMMAaHHE OOBEKTUBHOM
3HAYUMOCTH OCHOB XHMMYECKON HayKu Kak 0OJacTM COBPEMEHHOIO
€CTECTBO3HAHMSI, KOMIIOHEHTa oOmeil KylabTypbl W IPAKTHUECKOM
JEATENbHOCTH 4YeJOBEKa B  YCIOBUSIX COBPEMEHHOIO  OOLIECTBA;
ITOHMMAaHHE MECTAa XUMUU CPEIN IPYIUX €CTECTBEHHBIX HAYK

1.2

0 HAY4YHBIX MCTOJAaxX IIO3HAHUA, B TOM HYHCJIC OKCIICPUMCHTAJIBHBIX H
TCOPETHICCKUX METOAax HUCCICIOBaHUA BCIIECTB n HU3YyUCHUA
XUMHNYECKHUX peaxunﬁ; YMCHHUE HCIIOJIB30BAaTh MOJCIN I 00BACHEHUSA
CTPOCHHA aTOMOB M MOJICKYJI

1.3

0 cdepax mpodeccHoOHATBEHON IEATENHHOCTH, CBSI3AHHBIX C XUMHUEH H
COBPEMCHHBIMHA TEXHOJIOTUAMU, OCHOBAaHHBIMHA Ha JOCTHXXCHUAX
XUMUYECKON HAYKH, YTO TMO3BOJHUT 00YJArOIIUMCS pACCMAaTPHUBATh XUMHUIO
Kak cdepy cBoel Oymymend mpoheCcCHOHAIBHOU JACSITEIIBHOCTH U CACNATh
OCO3HAHHBII BEIOOP XUMHUU KaK MPOQHUIBLHOTO MPEeIMeETa MpH Mepexoe Ha
YPOBEHB CpeIHEro 001Iero oopa3oBaHus

Brnanenue cucteMoil XUMHYECKUX 3HAHUN M YMEHHE NMPUMEHSATh CUCTEMY
XMUMHUYECKUX 3HAHUH, KOTOpask BKJIIOYAET:

2.1

BOKHCHUIINEG XUMHUYCCKHE TIIOHATHS: XHMHYECKUH JJIEMCHT, aTOM,
MOJICKYJla, BEIIECTBO, IMPOCTOE M CJOXKHOE BEIIECTBO, OAHOPOJHAS U
HEOJ/IHOPOJIHAsT CMECh, OTHOCUTEIBHBIC aTOMHAsi M MOJICKYJISIpHAsE MaccChl,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJIAPHAS Macca, MOJISIPHBIH 00BbEM, OKCHUI,
KHCJIOTa, OCHOBAaHHE, COJIb (CPEIHSsA), XMMHYECKas pEaKIus, peakiuu
COCIMHEHUS, PCAKIUH PA3NIOKEHHS, PpPEaKIUU 3aMEIICHUs, pPeaKIuu
oOMeHa, TerioBoi G (dEKT peakiiuy, dK30- U SHAOTEPMHUUSCKUE PEAKIIUH,
pacTBOp, MaccoBasi JI0JIl XUMHUYECKOTO AJIEMEHTA B COCTMHEHUH, MacCOBas
JIOJIE M TIPOLIGHTHAs KOHIIGHTpAIMs BEIIECTBA B PAcTBOPE, SAPO aTroma,
ANIEKTPOHHBIA  CIIOM  aTomMa, aToMHas OpOuTalmb, paauyc aroma,
BAJICHTHOCTD, CTEIEHb OKHCIICHUS, XUMHUYECKast CBSI3b,
3EKTPOOTPULIATENILHOCTD, TMOJIIPHAs M HETMOJIApHAs KOBAJCHTHAsl CBS3b,
WOHHAs CBSI3b, METAJUTMUYECKAs CBSA3b, KPUCTAJUTMYECKasl peréTka (aToMHas,
MOHHAs1, METAIJIMYECKAsi, MOJIEKYNSIpHAs), HOH, KATHOH, aHUOH, AJIEKTPOJIUT
U HEIJIEKTPOJIUT, DJIEKTPOJUTHYECKAsl AWCCOLMALIMS, PEaKUUd HOHHOTO
oOMeHa, OKHCIUTEIhHO-BOCCTAHOBUTEILHBIE pEAKIUH, OKHCIUTEIh W
BOCCTAaHOBHTEIb, OKUCIEHHE U BOCCTAHOBJICHUE, SJIEKTPOIU3, XUMUYECKOE




paBHOBecHe, 0OpaTUMbIe U HEOOpATUMBIE PEaKIUU, CKOPOCTh XUMHUUECKOM
peakiuu, karanuzarop, [1JIK, koppo3us Meramios, CIIaBbl

2.2

OCHOBOIIOJIATAIOIIME 3aKOHbl XHMMHH: 3aKOH COXpaHEHHUsI MAaccChl,
nepuoanueckuid 3akoH [I.M. MenzeneeBa, 3aKOH IMOCTOSHCTBA COCTaBa,
3aKOH ABOTaapo

2.3

TEOPUH XUMUU: ATOMHO-MOJIEKYJIIpHas TEOpHsl, TEOPHS
JIEKTPOJUTUYECKON JUCCOLMALIUN

Brnanenue ocHoBaMu XMMHUYECKON I'PAMOTHOCTH, BKITFOUAOIIEH:

3.1

YMEHME IPABUJIBHO HUCII0JIb30BATh U3yYEHHBIE BEIIECTBA U MaTepHalibl (B
TOM 4HCII€ MUHEpajbHbIE YIO0OpEHMs, METaJllbl U CIUIaBbl, MPOJYKTHI
nepepabOTKU  MPUPOAHBIX  HWCTOYHHUKOB  YIJI€BOJAOPOAOB  (yruis,
MIPUPOJIHOTO Tra3a, He(PTH) B OBITY, CEIBCKOM XO3SICTBE, HA IPOU3BOJICTBE
U TOHUMaHWE 3HAYEHMsI >KUPOB, OEIKOB, YIJIEBOJOB JJIi OpraHuzMa
YeJIOBEKa; YMEHHUE IPOTHO3UPOBATh BIUSHUE BEUIECTB U XUMHYECKHX
MIPOLIECCOB HA OPraHU3M YEJIO0BEKA U OKPYKAIOLIYIO IPUPOJHYIO CpEay

3.2

YMEHUE WHTErPUPOBATh XUMHUYECKHE 3HAHHUS CO 3HAHUSAMHU JPYTHUX
y4eOHBIX MPEMETOB

3.3

HaJM4yue OMbITa paboThl C PA3IMYHBIMU MCTOYHHKAMU MHGOpPMAIUH 10
XUMHM  (HaydyHas M HaAy4YHO-TIOMYJIApHas JUTepaTypa, CIOBapH,
CIPaBOYHUKH, HHTEPHET-PECYPCHI)

3.4

yMeHHE OOBEKTHBHO OLEHMBAaTh MH(OpPMAIMIO O BELIEeCTBAX, UX
MPEBPALIEHUAX U MPAKTUYECKOM MTPUMEHEHUU U YMEHHE UCIOIb30BaTh €€
JUIS pellieHns yueOHO-T03HABaTEeNbHbIX 3a/1a4

Brnanenne ocHOBaMH MOHATHHHOTO amiapara ¥ CUMBOJIUYECKOTO SI3bIKa
XUMUU JIJISL COCTaBJICHUST (OPMYJT HEOPTaHUYECKUX BEIIECTB, YPaBHEHUI
XUMHUYECKUX peakinii; ocHoBaMH xuMudeckoil HomeHkIaTypsl (IUPAC u
TPUBUAIILHOM)

YMmenue oOBSACHATH CBA3b NOJOXKEHUs sneMeHTa B Ilepuoamueckoit
CUCTEME C YHCIIOBBIMU XapaKTEPUCTUKAMH CTPOCHUS aTOMOB XUMHUECKUX
JJIEMEHTOB (cocTaB U 3apsig  sjpa, oOIllee YHCIO BJIEKTPOHOB),
pacrpefieieHUeM JJIEKTPOHOB IO HHEPreTUYECKUM YPOBHSIM aTOMOB
HEPBBIX TPEX MEPUOJIOB, KATUS M KAJIbIIHS

HpeHCTaBHCHI/Ie (¢} nepnomzmecxoﬁ 3aBUCUMOCTH CBOMCTB XHMHYECKHX
JJICMCHTOB (pazmyc aToMma, BJICKTPOOTpI/II_IaTeJIBHOCTB), IIPOCTBIX H
CJIOXKHBIX BCIICCTB OT IMOJOXKCHHUA 3JICMCHTOB B Hepnonnqecxoﬁ CUCTCEMC
(B MaJIbIX MEpUoJax U I'JIaBHBIX noz[rpynnax) U 3JICKTPOHHOI'O CTPOCHUS
aToMa

YMmenue kinaccuuIpoBaTth:

7.1

XUMHUYCCKUEC 3JICMCHTLI

7.2

HCOPraHNMYCCKUC BCIICCTBA

7.3

XUMHUYCCKHUEC PCaKIINU




YMeHue onpeneiarh:

8.1 BaJICHTHOCTh M CTETICHb OKUCIICHUSI XUMUYECKUX JIEMEHTOB, 3apsii HOHA
8.2 BUJI XUMHUYECKOM CBS3M W TUN KPUCTANIMYECKONM CTPYKTYphl B
' COEIMHEHUSX
8.3 XapakTep cpeibl B BOAHBIX PACTBOPAX BEHIECTB (KHCIOT, OCHOBAHU)
8.4 OKHUCJIUTEh H BOCCTAHOBHUTEIT
9 YMeHue xapakTepru3oBaTh (pU3MUecKre U XUMHYECKUE CBOWCTBA:
MPOCTBIX BEMIECTB (KUCIOPO, 030H, BOJOPOI, rpaduT, aama3, KPeMHHUH,
9.1 azort, pocdop, cepa, XjI0p, HATPUH, KU, MAarHUN, KAJIBIIUH, aTFOMAHUM,
KEJe30)
CJIOXKHBIX BEIIECTB, B TOM YHCJIE WX BOJHBIX PacTBOPOB (BOJa, aMMHAK,
XJIOPOBOJOPOJ, CEPOBOJOPOA, OKCHIBI U TMAPOKCUAbl MeTayuioB I-I1A
9.2 rpynm, amomunus, meau (1), nunka, xenesa (11 u 111), okcunpr yrnepona
' (I u 1V), xkpemuus (1V), azora u docdopa (11 u V), cepsr (IV u VI),
CepHHUCTasi, CepHas, a30THcTas, a30THas, QocdopHas, yroypHasd,
KpeMHHUeBask KUCII0Ta U UX COJIN)
MIPOTHO3UPOBATh M XapaKTEPU30BaTh CBOWMCTBA BEHIESCTB B 3aBUCHMOCTH
9.3 OT WX COCTaBa M CTPOCHUS, MPUMECHECHHE BEIIECTB B 3aBUCHMOCTH OT HX
' CBOWCTB, BO3MOXXHOCTh TPOTCKAaHUS XHUMHYCCKAX TPEBpAICHUN B
Pa3IUYHBIX YCIOBUAX
10 YMeHue cocTaBisITh MOJEKYJISpHblE M HOHHbIE YpPaBHEHHUS DPEaKIHii, B
TOM YHCJIE:
10.1 peakiuii HFOHHOTO 0OMeHa
10.2 OKHUCJIMTEIbHO-BOCCTAHOBUTEIBHBIX PEaKINil
10.3 WUTIOCTPUPYIOIINX XUMHUYECKHE CBOWCTBA M3YUYEHHBIX KJIacCOB (TPYII)
' HEOPraHMYECKUX BEILEeCTB
10.4 MOATBEPKIAIOIIUX TEHETUUECKYIO B3aUMOCBS3b MEXAY HUMHU
11 YMeHHe BBIYUCIIATH (IPOBOANUTH PaCU€Thl):
111 OTHOCHUTEIIbHYIO MOJICKYJISIPHYIO M MOJISIPHYIO MacChl BEIIECTB, MAaCCOBYIO
' JIOJIF0 XMMHUYECKOTO 3JIEMEHTa B COSIMHEHUN
11.2 MacCOBYIO JIOJIFO BEILIECTBA B PACTBOPE,
11.3 KOJIMYECTBO BEIIECTBA U €r0 Maccy, 00beM I'a3oB
114 M0 YpaBHEHHSIM XUMUYECKHX PEAKINil K HAXOIUTh KOJIMYECTBO BEIIECTBA,
' 00BEM M Maccy peareHTOB WIH MPOAYKTOB PEaKINH
12 Brnanenue (3HaHUE OCHOB):
OCHOBHBIMH METOJaMH HAy4YHOTO IO3HaHUs (HaOmoeHue, U3MEpeHue,
121 AKCMIEPUMEHT, MOJCIUPOBAHUE) MPU M3YYECHUH BEIIECTB U XUMHYECKHX
' SIBJICHUN; yYMeHUE c(hOpMyIHUpOBaTh MPOOIEeMy M TPEIIOKUTh MyTH €&
pelieHus
12.2 Oe3omacHOl paboOThl ¢ XUMUYECKUMU BEUIECTBAMU, XUMHUUYECKOM MOCYI0H

1 J1ab0paTopHBIM 000PYAOBaHUEM




12.3

MpaBwIaMHu 0€30MacHOro OOpalleHusl ¢ BEIIeCTBAMU, UCIIOJIb3YEMBIMH B
MOBCEIHEBHON JKHM3HH, NPAaBUJIAMU TIOBEJICHHUS B LEIIX COepeKeHUS
310pOBbSl M OKPYXKAIOWIECW NPUPOJHOW CpeAbl; NOHHMaHUE Bpeaa
(omacHOCTH) BO3JCHCTBUS HA JKUBBIE OPraHU3MbI ONPEIEIEHHBIX
BCIIECTB, CIIOCOOOB YMEHBIICHUS W TMPEAOTBPAIICHUS WX BPEIHOTO
BO3JCHCTBUS

13

Hammuamne MPAKTUYCCKUX HABBIKOB INNIAHUPOBAHUA W OCYHICCTBJICHUA
CICAYIOUX XUMHWYCCKHUX DKCIICPUMCHTOB!

13.1

U3y4€HUE U OINUCaHuE (PU3NYECKHX CBOMCTB BEILECTB; O3HAKOMIIEHUE C
(U3MYECKUMU U XUMHUYECKHMHM SIBICHUSMHU; OIIBITHI, WJUTFOCTPUPYIOLINE
MPU3HAKU IPOTEKAHUS XUMUYECKUX PeaKuil

13.2

U3y4eHHe CIIOCO00B pa3JIeNIeHus cMecer

13.3

MIOJIy4E€HUE KUCJIOPOJa U U3YYEHUE €T0 CBOWCTB; IOJIy4€HUE BOJOPOAA U
U3Y4YCHHE €Tr0 CBOMCTB; IOJYYEHHE YIJIEKHCIOTO ra3a M M3Yy4YCHHE €ro
CBOWCTB; MTOJy4€HNE aMMHAKa U U3YYECHHUE €0 CBOMCTB

13.4

MIPUTOTOBJIEHUE  pPAaCTBOPOB C  ONPENEIEHHOW  MacCcoOBOM  JI0JEH
PacTBOPEHHOTO BEIIECTBA

13.5

MPUMEHEHHE MHAUKATOPOB (JaKkMyca, METUJIOpaHXa U (eHodTanenHa)
TUISL ONIPEICTICHNSI XapaKTepa Cpesibl B paCTBOPAX KUCIOT M IIEI0UeH

13.6

WCCIICZIOBAHUE M ONHMCAHWE CBOMCTB HEOPraHWYECKHX BEIIECTB Pa3IMYHBIX
KJIaCCOB; HM3y4YCHHE B3aMMOJICUCTBUSI KHCIOT C METaUIaMH, OKCHIAMHU
METAJUIOB, PACTBOPUMBIMH W HEPACTBOPUMBIMU OCHOBAHHUSIMH, COJISIMH,
MOJTydeHHE HEPaCTBOPHMBIX OCHOBAHHM; BBITECHEHHE OJHOTO MeTajia
JIpYrUM H3 PAacTBOpa COJIM; HCCIeAOBaHUE aM(pOTEPHBIX CBOWCTB
THJIPOKCUIOB AIFOMUHUS U IITHKA

13.7

pelieHne SKCIePUMEHTAIBHBIX 3a7ad 1Mo TeMaM: «OCHOBHBIE KJIACCHI
HEOPraHWYECKUX COCIUHEHUN»; «IJIEKTPOIUTHUECKAS HUCCOIHALINS;
«Baxnennne HeMeTaUIbI M UX COCIMHEHU», «BakHele MeTaibl 1
HUX COEIUHEHU

13.8

XUMUYECKHUE SKCIEPUMEHTBI, WLTIOCTPUPYIOIIUE MPU3HAKH TPOTCKAHUS
peakiuii HOHHOTO OOMEHa; KaueCTBCHHBIC PEaKIIMU Ha MPUCYTCTBYIOIINE
B BOJHBIX pPAaCTBOpax WOHBI: XJIOpUA-, OpPOMUI-, HOIUA-, CYIbdar-,
¢docdar-, kapOOHAT-, CHUIMKAT-aHHOHBI, THAPOKCHI-HOHBI, KATHOHBI
aMMOHHS, MarHus, KaJbIUs, aJTOMUHUA, keiesa (2+) u xkemeza (3+),
Meu (2+), mMHKa

14

Ymenue:

14.1

IMPEACTABIIATD PE3YJIbTAThI SKCIICpUMCHTA B (I)opMe BBIBOJIOB,
JA0Ka3aTcClIbCTB, Fpa(bI/IKOB u Ta6J'II/ILI U  BbBIBJIITH SMIIMPUYCCKUC
3aKOHOMCPHOCTH

14.2

YCTaHABJIMBATb CBA3U MCKIAY PCAJIbHO Ha6.IIIOIlaCMBIMI/I XUMHUYCCKUMH
SABJICHUAMU W HpOoHECCaMH, IMPOUCXOAAIIMMU B MAKpPO- U MHUKPOMUPCE,
OOBSCHATH IIPpUYNHBI MHOF006pa3I/I}I BCIICCTB




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

Kox

HpOBepﬂeMLIﬁ JIEMEHT COACPKAaHUA

1

HepBOHa‘-IaJII)HI)IG XUMHNUYCCKHUEC ITOHATUA

1.1

YucTteie BemecTBa u cMecu. CriocoObl pa3iesieHus: cMecei

1.2

ATOMBI U MOJICKYJIBI. Xumunueckue 37aeMEHTHL. CHMBOJIBI XUMHYSCKUX DJIEMECHTOB.
HpOCTI)Ie 1 CJIOKHBIC BEUICCTBA.

1.3

Xumunyeckas (opmyna. BaneHTHOCTh aTOMOB XMMHYECKHMX 3JieMeHTOB. CTerneHb
OKHCIICHUS

1.4

3aKOH IIOCTOSHCTBA COCTaBa BCHIICCTB. OtHocuTenpbHAas aTOMHAs  Macca.
OtHocHTEILHAS MOJICKYJIApHass Macca. MaccoBas J0JI1 XUMMHUYCCKOIro 3JIEMCHTA B
COCAMHECHNN

1.5

KomuuectBo BemectBa. Moiss. Monsipras macca. MoisipHblii  00bEM  Ta30B.
BzanmocBs3b KOJIMYECTBA, MACChI U YUCJIa CTPYKTYPHBIX €AWMHUILL BEIICCTBA

1.6

DU3NYECKUE U XUMUYECKUE ABJICHUSA. XUMUYECKas peaklus U €€ MpUu3HaKu. 3aKOH
COXpPAHEHUS MacCChl BEIIECTB. XUMHUYECKUE YPaBHEHUS

[Tepnognueckuit 3akoH n [lepmoanueckas cucreMa XUMHYECKHX nemMeHToB [[.M.
MenneneeBa. CTpoeHHE aTOMOB

2.1

[Tepuonuueckuii 3akoH. Ilepuomuueckass cucrema XUMHYECKUX 3yemeHToB J[.U.
MenneneeBa. Ilepuonbl u rpynnbl. PU3HMYECKHA CMBICT TOPSIKOBOTO HOMEpA,
HOMEPOB MEepHO0/Ia U TPYIIIBI 3JIeMEHTa

2.2

Crpoenne atomoB. CoctaB aToMHBIX sjaep. M3otombl. OnekTpoHbl. CTpoeHue
ANIEKTPOHHBIX ~ 000JI0OYeK aTOMOB  HepBbIX 20  XMMHYECKUX  3JIEMEHTOB
[Tepuonunueckoit cucremsl .M. Menaeneena

2.3

3aKOHOMepHOCTI/I B HM3MCHEHHH CBOMCTB XHMHYECKHX DJIEMEHTOB IICPBBIX TpéX
IIepruoaoB, Kajausi, KaJbI s (pam/lyca aTOMOB, SJICKTPOOTPULATCIIBPHOCTH,
METAJNIMYECCKUX WU HEMETANJIIMYCCKUX CBOI>'ICTB) H ux COGI[I/IHGHI/Iﬁ B COOTBETCTBHHU C
ITIOJIOKCHUEM OJICMCHTOB B HepHOHquCKOﬁ CUCTEMC U CTPOCHHUEM UX aTOMOB

CTpOGHI/Ie BCIICCTBA

3.1

Xumuyeckass  cBsizb.  KoBajeHTHas  (mojsipHas W HENOJsIpHAas)  CBS3b.
DNEeKTPOOTPULIATEIBHOCTh XUMHUECKUX dNIeMeHTOB. MoHHas cBsi3b. MeTtamnmnyeckas
CBSI3b

3.2

Tumnsr KpUCTAITNINYCCKUX peH_IéTOK (aTOMHa}I, HOHHAasd, MeTaJ’IJ’II/I‘{eCKaﬂ),
3aBHCHUMOCTh CBOMCTB BEIIIECTBA OT THIIA KpHCTaHHquCKOﬁ peI_HéTKI/I n BHIA
XHMHUYECKOM CBS3HU

Baxwueiiune MNpEACTAaBUTCIIM HCOPraHUYCCKUX  BCIICCTB. Hemeramnel u wux
CO€OUHEHMS. MeTaibl U UX COeIMHEHUS

4.1

Knaccupukanuss u HOMEHKIATypa HEOPraHMYECKMX COCAMHEHUWI: OKCHJIIOB
(coseoOpasyromye: OCHOBHBIE, KHUCIOTHBIE, aM(OTEepHbIE) U HECOIeoOpa3yroIue;
OCHOBaAHUU (ménoun u HEPaCTBOPHMBIC OCHOBaHHS); KUCJIOT




(kucmopoacoiepkaime 1 OECKUCIOPOAHbIC, OJHOOCHOBHBIE U MHOTOOCHOBHBIC);
coJiel (CpeIHUX U KUCIIBIX)

du3znueckue U XUMHYSCKHE CBOICTBa MIPOCThIX BCUICCTB-HCMCTAJUIOB: BOAOPOAA,

4.2 XJI0pa, KUCIOPOa, cephl, a30Ta, Gpocdopa, yriepoaa, KpeMHHS
du3nyecKkue U XMUMUYECKHE CBOMCTBA IMPOCTHIX BELECTB-METAJIOB: JIUTHSL, HATPUS,
4.3 Kalusl, MarHusg W Kajblus, QJIIOMHHHUS, XKeje3a. OJEKTPOXUMUYECKUH psl
HaIpsHKEHUH METaJUIOB
44 du3nyeckue M XUMHUYECKHE CBOMCTBA BOJIOPOJHBIX COEIMHEHUN HEMETAJUIOB:
' XJIOPOBOAOPOJa, CEPOBOJOPOIA, AMMHUAKA
dusnyeckne W XUMHUYECKHE CBOWCTBa OKcHaOB HemeramwioB: cepel (1V, VI),
4.5 azorta(ll, 1V, V), docdhopa(lll, V), yraepoma(ll, 1V), kpemuusa(lV). INoayuenue
OKCHJIOB HEMETAJIJIOB
46 Xumnueckue cpoicrBa okcuaoB: MetawioB |A-IIIA rpymnn, mmuka, meau(ll) u
' xenesa(ll, 11). TlonyueHre OKCHIOB METAILIIOB
XUMHUYECKHE CBOWCTBA OCHOBAHMM M aM(OTEPHBIX THAPOKCHUIOB (HA MpUMEpPE
4.7 TUAPOKCUIOB allFOMUHUS, XKene3a, [uHKa). [lonyuenne ocHoBaHMi M aM(pOTEPHBIX
TUAPOKCHIOB
OO0mue XUMHYECKHe CBOWCTBA KHCIOT: XJOPOBOJOPOJIHOM, CEpOBOJOPOIHOM,
48 CEpPHHUCTOM, CcepHOM, a30THOW, QochopHOi, KpeMHUEBOH, yroapbHOU. OcoObie
' XUMHUUYECKHE CBOMCTBA KOHIICHTPUPOBAHHON CEpHOM M a30THOM KucHOT. [lomydenue
KHCIIOT
4.9 OO6mue XuMHUIECKHe CBOMCTBA cpeTHuX coJier. [lomydenue coeit
4.10 [lonmyuenue, cobOupaHue, pacrno3HaBaHUE BOJOPOJAA, KHUCIOPOJa, AaMMHaKa,
YTJIEKUCIIOTO Ta3a B JIa00OpaTOpHH
411 [Tonyyenue ammumaka, CEpHOW M a30THOM KHUCJIOT B MpOMBIILIEHHOCTH. OOmue
' CHOCOObI MOJTYYESHHS] METAJUIOB
4.12 | I'enetnueckas CBsI3b MEX/Y KJIacCaMU HEOPraHUYECKUX COeTMHEHUN
5 XUMUYECKUE peaKluu
Knaccudukanus XUMHUECKUX pEaKUMid MO PAa3IMYHBIM IMPH3HAKAM: [0 YUCIY H
5.1 COCTaBy Y4YaCTBYIOIIMX B peaklHUHd BeHIecTB, MO TemioBoMmy 3ddekry, Mo
W3MEHEHHIO CTETMIeHEe OKUCIEHUSI XUMUYECKIX JIEMEHTOB
5.9 TennoBoit >ppekT XMMHUYECKON peakluH, TEPMOXMMHUYECKHE ypaBHEHHUSA. DK30- U
' SHAOTEPMHUUECKUE PeaKIHK. TepMOXUMHUUECKUE YpaBHEHUS
OKHCANTENTPHOBOCCTAHOBUTENIbHBIE peakuMU. OKHUCINUTENM W BOCCTAHOBHUTEIM.
5.3 IIpoueccel OKHCJICHHUS " BOCCTAHOBJICHHSI. ONEKTPOHHBIN OanaHc
OKHUCJIUTEIbHOBOCCTAHOBUTEIBHON PEAKIINH
54 Teopus anexkrposmTuyecko auccounanuu. KaTHOHBI, aHUOHBI. DJEKTPOJIUTHI U
' HEeRNEeKTPOINThl. CuilbHBIE U c1a0ble 1eKTPOoaUThl. CTeneHb JUCCOLMAuT
55 Peakiun MOHHOTO OOMEHa. YCIOBHS MpPOTEKaHWsS peakIuidi HOHHOrO OOMeEHa,
' IIOJIHBIE U COKPAILLEHHBIE HOHHBIE YPABHEHMSI peaKLuil
6 XUMHS U OKpy’Karolas cpeja




BemecrBa u Marepuansl B IIOBCEAHEBHOM JKM3HM 4eloBeka. besomacHoe

6.1 WCIOJIb30BAHME BEIIECTB U XMMHUYECKUX peaknuil B jaboparopuu u Obity. IlepBas
MOMOIIIb TP XUMHUYECKUX 05KOTaX U OTPABICHHSIX
XMMHYECKOE 3arpsi3HEHUE OKpYXKaroulel cpeabl (KUCIOTHBIE NOKIM, 3arpsi3HEHUE
MOYBBI, BO3JyXa U BOJOEMOB), cHocoObl ero mpeaoTBpamieHus IlpenenpHas

6.2 nonyctumas koHueHtpauus BeulectB  (IIJJK). Pons xumum B pemieHuu
HKOJIOTUYECKUX TpoOsieM. YCWUJICHHE MapHUKOBOTO d¢deKTa, paspylieHue
030HOBOTO CJIOSI
[Ipumenenwue cepsl, a3ota, Gocdopa, yriepoaa, KpeMHHUS U UX COSAUHEHHUH B OBITY,
MEJUIMHE, TPOMBIIUIEHHOCTH U CEIbCKOM Xo3siiicTBe. [IprMeHeHne MeTayuioB U

6.3 CIUIaBOB (CTallb, YYT'YH, JIOPATIOMUHUI, OpOH3a) B OBITY M MPOMBIIUIEHHOCTH WX
coemuHeHui. [loHsATHE O KOPPO3UH METaIOB, OCHOBHBIE CIOCOOBI 3alIUTHI UX OT
KOppO3UH

6.4 [IpupoaHble UCTOYHUKH YTIIEBOAOPOJIOB (YTr0b, IPUPOAHBIH ra3, HeTh), MPOTYKTHI
uX nepepadoTku (OEH3MH), X POJIb B OBITY U IPOMBILIIIEHHOCTH
[lepBoHavanbHbIE MOHATHS 00 OPraHUYECKUX BELIECTBAX KaK O COSMHEHUSX yriepo/ia

6.5 (MeTaH, 3TaH, 3TWJIEH, alleTHIEH, 3TaHOJI, INIMIEPHH, YKCycHas kuciota). [lonstue o
OMOJIOTUYECKH Ba)KHBIX BELIECTBAX: KHUpaX, Oeykax, YrieBoJax — U UX POJH B KHU3HU
YyeJoBeKa

7 Pacuérsr:

7.1 1o hopMysIaM XUMHYECKUX COSTMHEHUIN

7.2 Macchl (MacCoBOM) JIOJIU PaCTBOPEHHOTO BEIIIECTBA B PACTBOPE

7.3 M0 XUMHUYECKUM YPAaBHCHHUSM




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA
* Xumusi: 8- kiacc: 0a30BbIN ypOBEHb: YUEOHHK; S-€ U3AaHUeE,
nepepaborandoe ["'abpuensu O.C., OctpoymoB WN.I'., Cnankos C.A.
AxumonepHoe obmiectBo «M3narensctBo «IIpocsemienue

» Xumusi: 9-i1 knacc: 6a30BbIi YpOBEHb: YUEOHUK; 5-€ U3/1aHUE,
nepepadborannoe ["abpuensa O.C., Octpoymon WN.I'., Cnaakos C.A.
AxumonepHoe obmiectBo «M3narensctBo «IIpocsemienuey

METOINYECKHUE MATEPHUAJIBI J1JISd YYUTEJIA

Xumus, 8 knacce/ I'abpuensa O.C., OcrpoymoB N.I'., Cnaakos C.A.,
AxrmmonepHoe obmiectBo "U3narenscTBo "lIpocremnienue”

Xumus, 9 knacc/ I'abpuensa O.C., Octpoymos WU.T"., Cnankor C.A.,
AxrmonepHoe obmecto "U3narenscTBo "lIpocremnienue”

Ypoku xumuu B 8 kitacce. Metoaudeckoe nocodue/ I'adpuensu O.C.,
OctpoymoB WU.T"., CnmankoB C.A., Akcénosa I.B., AkiimonepHoe o011ecTBO
"UznarenncTBO "[IpocBenieHue"

Ypoku xumuu B 9 kitacce. Metonnueckoe nocodue/ ['abpuensu O.C.,
OctpoymoB WN.T"., CnaakoB C.A., AkninonepHoe obmectBo "M3narenbcTBo
"IIpocBenienue"

Xumus 8 xkiacc. ba3zoBelit ypoBeHs. [IpoBepouHbie U KOHTPOJIBHBIE paOOTHI /
["a6puensu O.C., JIpicoBa I'.I'.

Xumus 9 xnacc. ba3zoBelit ypoBeHb. [IpoBepouHbie U KOHTPOJIBHBIE paOOTHI /
["a6puensu O.C., JIpicoBa I'.I'.

Xumus. Pabouas terpaas 8 kiacce/ I'abpuensu O.C., Octpoymos N.T".,
Cnankxos C.A.,

Xumus. Pabouas terpans 9 kinace/ I'abpuensa O.C., Octpoymos U.T.,
Cnankxos C.A.,

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCHI CETU
MHTEPHET

https://resh.edu.ru/

https://school.infourok.ru/videouroki

https://yandex.ru/tutor/uroki/

https://himi4ka.ru/himija
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