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HOACHUTEJIBHAS 3AIINCKA

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

[Iporpamma mo xumuu 1aé€T TpEACTaBICHUE O IENsAX, OOIIeH cTpaTeruu
oOy4yeHUs, BOCHUTAHWUS M Pa3BUTUS OOYYAIOUIUXCS CPEICTBAMU Y4EOHOTO
nmpeamera, yCTaHABIIMBAET o0s13aTenbHOe peaMEeTHOE coJiepKaHue,
mpeaycMaTpUBAET PACHPEACIICHHE €ro MO KjaccaM M CTPYKTYpUpOBaHUE TIO
paznelnaM M TeMaM MPOrpaMMbl MO XUMHUH, OMNpPEIEseT KOJUYECTBEHHBIC U
KaueCTBEHHBIC XapaKTEePUCTUKHU COJICpIKaHMUS, PEKOMEHIyEeMYIO
MOCJICIOBATENIBHOCTh ~ M3YYCHUST XUMUHM C  Y4ETOM  MEXIPEAMETHBIX W
BHYTPUIIPEAMETHBIX  CBSI3€M, JIOTMKKM  y4eOHOro  MpoIlecca, BO3PACTHHIX
OCOOCHHOCTEH OOydYarolIuxcsi, ONpPEAeNIIeT BO3MOXHOCTH TIpeaMera s
peanuzanuu TpeOOBaHMM K pe3yjibTaTaM OCBOCHMsSI OCHOBHOW 00pa3oBaTelbHOM
IporpaMMbl Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHus, a Takke TpeOOBaHUH K
pesynbrataMm oOy4eHHs] XMMUHU Ha YPOBHE IeJeil u3ydeHus MpeaMeTa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIbHON JEeATEIbHOCTH OOYYaromIerocsi MO OCBOEHHUIO
y4eOHOTr0 co/iepKaHusl.

3HaHME XUMHUHU CIY>KHUT OCHOBOM i (OPMUPOBAHUS MHUPOBO33PEHUS
oOy4aromierocsi, €ro MpeACTaBICHU O MaTePUAIbHOM €IUHCTBE MHPA, BAKHYIO
poJib UrpatoT (QopMUpYEMble XUMHUEH MPECTABICHUS O B3aWMOIPEBPAIICHUAX
SHEPTrUM M 00 SBOJIIOIUHU BEIIECTB B MPUPOJE, O MyTSAX PEIICHHS TI00ATbHBIX
npoOJjieM YCTOWYHMBOTO Pa3BUTHUS YEIOBEYECTBA — CHIPHEBOM, DHEPTETHYECKOM,
MUIIEBOM U SKOJOTHYECKON 6€30MacHOCTH, TPOOIIEM 3PaBOOXPAHCHHUS.

N3yuyenne xumuu:

CIIOCOOCTBYET  peanu3allid  BO3MOXKHOCTEH  JJii  CaMOpasBUTHS U
dbopMupoBaHUs KyJbTYPhl IUYHOCTH, €€ 0011 1 ()YHKIIMOHATILHON I'PaMOTHOCTH;

BHOCHUT BKJaJ B (HOPMHUPOBAHME MBIILIICHUS W TBOPYECKUX CIOCOOHOCTEU
OoOydJarommxcs, HABBIKOB WX CaMOCTOSTENIBHOW Y4eOHOW  JIeSITEIbHOCTH,
AKCHEPUMEHTAIBHBIX M HCCIIEIOBATENIbCKUX YMEHUN, HEOOXOAUMBIX KaK B
MOBCEIHEBHOM XKU3HU, TaK U B TPO(DECCHOHATLHON IESITEIIBHOCTH;

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



crocoOCTBYeT (OPMHUPOBAHUIO IIEHHOCTHOT'O OTHOIIEHUS K ECTECTBEHHO-
Hay4YHBIM 3HaHUSM, K MPUPOJIE, K YEIOBEKY, BHOCUT CBOW BKJIaJ B AKOJOTUUYECKOE
oOpa3zoBaHue 00yUaOIINXCS.

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

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

CrpykTypa coaep:kaHusl MPOTpaMMbl MO XUMHUH C(HOPMHUpPOBAHA HAa OCHOBE
CUCTEMHOro mnojaxonaa Kk e€ uzyudeHuto. CopepkaHue CKIIAJbIBAETCS U3 CUCTEMBI
MOHSATUN O XMMUYECKOM 3JIEMEHTE M BEIIECTBE M CUCTEMBbI TIOHATUN O XUMUYECKOM
peakiuu. OO0e OTH CHUCTEMBI CTPYKTYPHO OpPraHM30BaHbl IO TPHUHIIUITY
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, BBITIONHAS (PYHKIIUU OOBSCHEHHUS U TPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUS U BO3MOKHOCTEH MPAKTHUUECKOTO MPUMEHEHHUS U TOJIYYEHUS
U3Y4YaeMbIX BEUIECTB.

OcBoeHue mporpaMMbl IO XUMHU  CHOCOOCTBYeT  (hOPMHUPOBAHUIO
MPEJCTABICHUS] O XUMUYECKON COCTaBISAIOIIECH HAYYHOW KapTUHBI MUPA B JIOTHKE
e€ CHUCTeMHOW NpHUPOAbl, LIEHHOCTHOTO OTHOLICHHS K HAYYHOMY 3HAHUIO H
MeToJaM TNO3HaHMs B Hayke. M3ydeHue XUMHU MPOUCXOJHUT C MPUBICUCHHEM
3HAHWA W3 paHee W3YYEHHBIX Y4YEOHBIX MpeamMeToB: «OKpyxKaroumi Mupy,
«buonorus. 5—7 xknmacce» u «duznka. 7 Kimacey.

I[Ipy wu3yyeHUH XUMHUHM TPOUCXOJUT (POPMHUPOBAHME 3HAHUM OCHOB
XUMHUYECKOW HAyKH Kak O0JaCTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHYECKOMN
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 MHUPOBO33PEHUYECKOrO0 XapaKTepa, fA3blKa HayKH, B



NpUOOIIEHMM K HAyYHbIM METOAaM I[IO3HAHMS MpPU H3YYEHUM BEIIECTB U
XUMHYECKUX peakiuii, B (GOPMUPOBAHUU U PA3BUTHH MO3HABATEIbHBIX YMEHUU U
UX TPUMEHEHWH B Y4YEOHO-IIO3HABATENbHOW M Y4EOHO-UCCIIENOBATEIbCKON
JEeSATENbHOCTH, OCBOEHUM MpaBHil Oe30MacHOro oOpamieHus ¢ BEIIeCTBaMHU B
MOBCETHEBHOM KHU3HM.

[Ipy M3yyeHUM XUMHUM HAa YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMs BaKHOE
3HaYEHUE MPUOOPENIN TaKHUe Led, Kak:

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

—  HampaBJICHHOCTh OOyYEeHHMsI Ha CHUCTEMaTH4YecKoe MpUOOIIeHHE
oOydJaromuxcs K CaMOCTOSITENBHOM MO3HABATEIbHON JEsATENbHOCTH, HAYYHBIM
METOJIaM TO03HAaHMSI, (POPMHUPYIOIIMM MOTHUBAIMIO W Pa3BUTHE CIIOCOOHOCTEH K
XHMHWH;

— obecrnieyeHue yclIoBUM, CIOCOOCTBYIOIINX MPUOOPETEHUIO 00yYatOIIUMHUCS
OMbITAa Pa3HOOOPA3HOM NEATETLHOCTH, MMO3HAHUS WU CAMOIIO3HAHMS, KIIFOUEBBIX
HABBIKOB (KJIFOUEBBIX KOMIETEHIMI), UMEIOIINX YHUBEpPCAJIbHOE 3HAUCHUE MJIf
Pa3TUYHBIX BUIOB JIEATEILHOCTH;

— ((dopmupoBanue o0miel (YHKIMOHATBFHOM UM  €CTECTBEHHO-HAYYHOU
rPaMOTHOCTH, B TOM 4YHCJI€ YMEHUH OOBSCHATh M OIEHUBATH SIBICHUS
OKPYXAIOIEr0 MHpA, UCIOJIb3Ys 3HAHUS U ONBIT, IMOJYYCHHBIE MPU H3YYCHUH
XUMHH, TPUMEHATh HMX TPH PEUIEHUU Mpo0JeM B TOBCEAHEBHOM >KU3HU H
TPYIOBOM JIEATETLHOCTH;

— ¢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 OKPYKAIOIICH MPUPOTHOM Cpeibl;

— pa3BUTHE MOTUBAIMM K OOYYEHHUIO, CIIOCOOHOCTEN K CaMOKOHTPOIIO M
CAMOBOCIIMTAHMIO Ha OCHOBE YCBOEHMs OOILEYEIOBEYECKHX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOQMIS U HANPaBICHHOCTH JaJIbHEHIIETO
o0yJeHHUS.

OOmiee 4MCIO YacoB, OTBEAEHHBIX MJS M3YyYEHUs XUMHUU Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3zoBaHusi, cocTaBisieT 136 yacos: B 8 kinacce — 68 yacos (2
yaca B HeJIel0), B 9 kiacce — 68 4yacoB (2 yaca B HEAEINIO).



COIAEPKXAHUE OBYYEHUA

8 KUIACC

IlepBoHayaabHbIe XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Poib XMMUK B KU3HU YellOBEKA. XMMUSA B CUCTEME HayK.
Tena wm BemecTBa. PU3NMYECKHE CBONCTBA BEIIECTB. ATPETraTHOE COCTOSHHE
BemiecTB. [loHsiTHE O MeTOAax MO3HAHMUS B XUMHUM. UHCThIE BEIIECTBA U CMECH.
Cnoco0nI pa3eneHust CMecei.

ATOMBI M MOJIEKYJIbI. XUMHUECKUEe dyeMeHThl. CHMBOJIBI XUMHUYECKUX
31neMeHTOB. [IpocThie U ClI0OXKHbBIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumunueckas ¢opmyna. BaleHTHOCT, aTOMOB XHMHUYECKUX DJIEMEHTOB.
3aKkOH TOCTOSIHCTBA CcoOcCTaBa BemllecTB. (OTHOCUTENbHAs aTOMHAas Macca.
OtHocuTenbHAsT MOJIEKYJIsIpHass Macca. MaccoBasi 1011 XUMUYECKOTO 3JIEMEHTA B
COEJIMHECHUMU.

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

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

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCY0#, mpaBuiIaMu paboThl B J1a00OpaTOpuu M
npuéMamMu oOpanieHus: ¢ J1abopaTOpHbIM 000PYJOBAaHUEM, U3YyUYEHUE U OIMHUCAHUE
bU3MYECKUX CBOMCTB 00pa3lOB HEOPTaHUYECKUX BEIISCTB, HAOJIOJICHHE
¢usnueckux (TUIaBICHHE BOCKA, TasHUE JIbJla, pacTHpaHUE caxapa B CTYIIKE,
KUIEHUE W KOHJEHCAlUs BOJbl) U XMMHUYECKUX (TOPEHUE CBEYM, IMPOKATMBAHUE
MEJTHON MPOBOJIOKH, B3aUMOJCHCTBHE MeJIa C KUCJIOTOW) SIBJICHHM, HaOJIO/ICHUE U
OMMCaHUE MPU3HAKOB IMPOTEKAHHUS XUMHUUYECKUX peaklMil (pas3ioKeHHe caxapa,
B3aMMOJICICTBHE CEPHOM KHUCIOTHI C XJIOPUAOM Oapusi, pa3oKeHHE THIPOKCHIA
mean (I1) mpu HarpeBaHuu, B3aMMOICCTBHE Keje3a ¢ pacTBopoM conu menu (11),
U3y4eHHE CIOCOOOB pa3/elIeHus CMECEil: ¢ MOMOIIbI0 MarHuTa, (PUIbTpOoBaHUE,
BbITIApUBAHUE, AUCTHUIAIUS, XpoMaTorpadus, MpoBeAeHNE OUYNCTKHA TTOBAPEHHON
COJIM, HAOIIOJEHHWE W  ONHCAaHUE  Pe3yJbTAaTOB  MPOBEJCHHS  OIbITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHMS MAacChl, CO3JaHHE MOJEIIEH MOJEKYJ
(1rapocTep>KHEBBIX ).

Ba:xHeiilue npeacTaBuTe/ M HEOPraHUYEeCKMX BelleCTB

Bo3nyx — cMech ra3oB. CoctaB Bo3nyxa. Kuciopon — 31€MeHT U mpocToe
BemecTBo. HaxokaeHue kucinopojga B mpupoje, (U3MYECKHE U XUMHUYECKHE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. llpumenenue kucinopoma. CrocoObl



MOJIyYeHHs] KUCJIopoAa B Ja0OpaTOpuM W MPOMBIIUIEHHOCTH. KpyroBopoT
Kuciopozaa B mpupoae. O30H — alioTponHas MoAUpUKAIH KACIOpOaa.

TemnoBoll 3P(GEeKT XUMUYECKON peakluu, TEPMOXMMHYECKHE YpaBHEHUS,
DK30- M JHAOTEPMHUUYECKHE pEaKIUU. TOIUIMBO: yroib M METaH. 3arpsA3HEHUE
BO3/lyXa, YCUJIEHHE MapHUKOBOTO 3 (PeKTa, pa3pylieHre 030HOBOTO CIIOS.

Bogopon — »snmemeHT M mpocToe BewmecTBo. HaxoxaeHue Bomopoaa B
npuposie, GuU3MUecKMe MW XUMUYECKHUE CBOWCTBA, MPUMEHEHUE, CIIOCOObI
nonyyeHus. Kucnotsl u conu.

Monsipabiii 00BEM ra3oB. Pac4€Thl MO0 XMMUYECKUM YpaBHEHUSIM.

dusnueckue CcBoWcTBa BOAbl. Bojga kak pactBoputenb.  PacTBOpBLI
HaceblllieHHbIE M HEHACHIIIEHHBIE PacTBOpPbl. PacTBOPpMMOCTH BEIIECTB B BOJE.
MaccoBast 10Jisl BELIECTBA B pacTBOPE. XUMHUUYECKUE CBOMCTBA BOJbl. OCHOBAHMUSI.
Ponb pacTBOpOB B mpupojie U B KU3HU YesnoBeka. KpyroBopoT Bojabl B MPUPO/IE.
3arpsi3HeHrEe MPUPOIHBIX BOJ. OXpaHa U OUMCTKA IPUPOJAHBIX BOJI.

Knaccuduxanus neopranmueckux coenuneHuit. Oxcuabl. Knaccudukanus
OKCHJOB:  coyieoOpa3sytomnie  (OCHOBHBbIC, KHUCJIOTHbIE, aM@oTepHble) W
HecoseoOpasyromue. Homenknatypa okcunoB. ®Dusznueckue U XUMHUYECKHE
cBOMcCTBa OKCUIOB. [lonyueHne OKCuaoB.

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

Kucnotsl. Knaccuduxamus kucnor. Homenknatypa kucnoT. dusznueckue u
XUMHUYECKHE CBOMCTBAa KHUCJIOT. Psan axtuBHocTn MetayuioB H. H. bekerosa.
[Tomydenue KUCIOT.

Conu. Homenknatypa cosieil. @uszndeckrue u XMMHUUYECKUE CBOMCTBA COJIEH.
[Tomyuenue counen.

['eneTnyeckas cBA3b MEKy KJIAaCCAMU HEOPTaHUYECKUX COCTMHEHUH.

Xumuueckuit IKcnepumenm:

KA4ECTBEHHOE ONPEAEIIEHNUE COJECPKAHUS KUCIOPOJa B BO3AYyXE, IOIYyUYCHHUE,
coOupaHue, pacro3HaBaHWE H W3YYCHHE CBOWCTB KHUCIOPOJa, HaOII0JCHUE
B3aUMOJICMCTBUSL BELIECTB C KHUCIOPOAOM U YCIIOBHS BO3HHMKHOBEHUS U
MpeKpamennss ropeHus (mokapa), O3HAKOMJICHHME C o00pa3laMyd OKCHUIOB H
OMMHMCAHWE WX CBOWCTB, MOJY4YEHHE, COOMpPAHHME, pACMO3HABAaHWE W W3YyUCHUE
CBOMCTB Bojopojaa (ropeHue), B3aumojaeicTeue Bogopoaa ¢ okcuaoMm meau (1)
(BO3MOKHO HCIOJIb30BaHUE BUJICOMATEPUAJIOB), HAOIIOJCHHE OOpPA3IOB BEIIECCTB
KOJIMYECTBOM | MOJIb, WCCIEAOBAHHE OCOOCHHOCTEW PACTBOPCHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, NPUTOTOBJIECHHE PACTBOPOB C OMNPEACIEHHOU
MAaCCOBOM JI0JIEW PaCTBOPEHHOTO BEIIECTBA, B3aMMOJICHCTBUE BOJBI C METAJUIAMU
(HatprieM ©  KaiblieM) (BO3MOXXHO  HCIIOJb30BaHUE  BUIAECOMATEPHUAJIOB),



uccienoBaHue oOpas3llOB  HEOPraHMYECKHX BEIIECTB  PAa3IMYHBIX  KIJIACCOB,
HaOJII0/ICHNEe U3MEHEHUSI OKPACKU MHIUKATOPOB B PacTBOPAaX KUCIOT U HIEIOYCH,
uzydyeHue B3aumozeiicTBus okcuga menu (II) ¢ pactBopoM cepHOW KHCIIOTHI,
KUCJIOT C METaJJIaMH, PEaKIUid HEUTpalu3aluu, MOJyYeHUE HEPACTBOPUMBIX
OCHOBAaHMH, BBITECHEHUE OJIHOTO METajjla JAPYTUM M3 PacTBOpPa COJM, PEIICHUE
AKCIEPUMEHTANbHBIX 3a/lad 1o TeMe «BakHeWIne KIacChl HEOPraHUYECKUX
COCIMHECHUN.

HHepuoanuyecknit 3axkon u Ilepuoamyeckas cucremMa XHMHUYECKHX
ieMeHToB JI. . MenpgeneeBa. CTpoeHne aToMoB. XHMHUYECKASl CBS3b.
OKHCIUTETBHO-BOCCTAHOBUTEIbHBIE PEAKIIUU

[lepBble MOMBITKU KIaCCU(MUKAIUN XUMUYECKUX 3JieMeHTOB. [loHsTue o
IPYIINax CXOJHBIX DJIEMEHTOB (IETOYHBbIE U MIEJTOYHO3EMEIbHBIE METAJLIbI,
rajioreHbl, UHEPTHBIE Ta3bl). DIEMEHTHI, KOTOPhIE 00pa3yloT aM(POTEPHBIC OKCHUIbI
U TUJPOKCU/IBI.

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucteMa XUMUYECKUX JIEMEHTOB /l.
N.  MengeneeBa.  KopoTkonepuogHas ©  JiMHHONEepUoAHass  (HOpMbI
[Tepuonnueckoit cucrtembl xumuueckux 3mneMeHToB 1. M. Menneneesa. Ilepuonas
u rpynnbl. DU3NYECKUN CMBICT MOPSAKOBOTO HOMEpAa, HOMEPOB NEpuoja u
TPYIIIBI JIEMEHTA.

Crpoenue atomoB. CocTtaB aTOMHBIX siaep. M3oromnbl. Dnekrponsl. CTpoeHue
ANEKTPOHHBIX ~ 000J04eK aToMOoB TepBhIX 20 XMMHYECKUX  DJIEMEHTOB
[Tepuonnueckoit cucremsl . M. MenneneeBa. XapakTepuCTHKa XUMHYECKOTO
3JIEMEHTA 110 ero nosioxkeHuto B [lepuonnueckoii cucreme /1. . Menzaeneena.

3aKOHOMEPHOCTH H3MEHEHHSI pajuyca aTOMOB XHMHUYECKHX 3JIEMEHTOB,
METAUINYECKUX U HEMETAUINYECKUX CBOMCTB 110 TPYIIIaM U EPUOIAM.

3nauenue Ilepuoauueckoro 3akoHa u [lepuoanueckoit CUCTEMbl XUMUYECKUX
BJIEMEHTOB U1 pa3BUTHs Hayku W npaktuku. J[. MI. MenneneeB — y4yéHbli U
rpaXkJIaHUH.

Xumnueckas cBsizb. KoBaneHTHast (MOJsipHAs W HEMOJSIPHAsi) CBSI3b.
DNEeKTPOOTPUIATEIBHOCTh XUMUUECKUX 3JIEMEHTOB. lOHHAs CBS3b.

Crenenbr  okucneHus.  OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIE  PEAKIHUU.
IIporecchl okucaeHus U BocCTaHOBIEHUsI. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuit IKCnepumenm:

U3y4YCHHE OO0pa3IOB BEMIECTB METAUIOB W HEMETANIOB, B3aWMOJICHCTBHE
TUAPOKCHAA LHMHKA C PACTBOPAaMH KHCJIOT M MIEJIOYEH, NPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIBHO-BOCCTAHOBUTENBHBIX  PEAKLUN
(ropenue, peakiu pa3ioKeHUs, COETUHEHUS ).

Mexcnpeomemmunle ceéa3u



Peanuzamusa MeXnpeaMETHBIX CBSI3€H MPH HM3YYEHHUM XMMUHA B 8§ Kiacce
OCYIIECTBIISIETCS. 4epe3 UCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAaYYHBIX
MOHATUM, TaK U MOHSATUM, SIBIISIIOIIUXCS CUCTEMHBIMH ISl OTJAEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO LIUKJIA.

OO61ue ecTeCTBEHHO-HAYUYHbIE TOHATHUS: HAy4YHBIM (pakT, rumoresa, Teopus,
3aKOH, aHallu3, CHUHTE3, KilacCu(UKalusg, NEePUOJAUYHOCTh, HAOIIOJCHUE,
AKCIIEPUMEHT, MOJICIUPOBAHUE, U3MEPEHUE, MOJICIIb, SIBIICHUE.

®usuka: marepus, aroM, 3JJIEKTPOH, HPOTOH, HEUTPOH, HOH, HYKJIHU]I,
U30TOIbl, PAJIMOAKTUBHOCTb, MOJIEKYJIA, SJIEKTPUUECKUN 3apsji, BEIIECTBO, TEIO,
00bEM, arperaTHO€ COCTOSIHHE BEIIECTBA, a3, (U3UYECKUE BEIIMYUHBI, ¢IUHUIIBI
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. CtpoeHre aToMOB. 3aKOHOMEPHOCTHM B H3MEHEHUU CBOWCTB
XUMUYECKUX D3JIEMEHTOB TEPBBIX TPEX MEPHUOJOB, KaJlMs, KalblLHMs U UX
COCIMHEHUI B COOTBETCTBHM C IIOJIO)KEHUEM »3JIeMEHTOB B Ilepmonnueckoit
CUCTEME U CTPOEHUEM MX aTOMOB.

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

Knaccudukainus 1 HOMEHKJIATypa HEOPraHUYECKUX BEHIECTB. XHUMHUYECKHE
CBOMCTBAa BEILECTB, OTHOCSAIIMXCS K pa3Iu4yHbIM KJlaccaM HEOPraHUYECKUX
COEIMHEHUI, TEHETUYECKAS CBA3b HEOPTAHUYECKUX BEILIECTB.

Knaccudukaims XuMUYECKUX PEaKIUi MO0 Pa3IudHbIM MIPU3HAKAM (TI0 YUCTY
U COCTaBy YYacTBYIOIIMX B PEAKIMHU BEHIECTB, MO TEIUIOBOMY 3¢ (deKTy, 1Mo
M3MEHEHUIO CTETICHEHW OKHCIIEHUS XMMHUYECKUX 3JIEMEHTOB, IO 0OpaTUMOCTH, IO
YYaCTHIO KaTajau3aTopa). DK30- U SHIOTEPMUUYECKUE PEaKIMH, TEPMOXUMHYECKUE
YpaBHEHHS.

[Torsitue o ckopocTH xumMu4eckoi peaknuu. [loHsTHE 00 0OpaTUMBIX H
HEOOpAaTUMBIX XUMHUYECKUX peaknusX. [IoOHsITHEe 0 TOMOTEHHBIX M TeTEPOTeHHBIX
peakuusx. llonstue o karamuse. [loHsTue 0 xumnueckoM paBHoBecuu. DAKTOPHI,
BJIMSIIOIIME HA CKOPOCTh XUMHYECKOW pPEAKIUU U TOJIOKEHUE XHUMHUYECKOTO
pPaBHOBECHSL.

OKHUCIUTENIbHO-BOCCTAHOBUTENIbHBIE ~ PEaKIUU,  AJIEKTPOHHBIM  OaynaHc
OKHCJIUTEITbHO-BOCCTAHOBUTEIBHOU peaKkuuu. CocraBneHue ypaBHEHU



OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKUUMA C  HCHOJIb30BAHUEM  METOJa
AIIEKTPOHHOTO OajaHca.

Teopust JIEKTPOIUTHYECKON AUCCOUMALIMH. DIEKTPOIUTHI U HEATEKTPOIIUTHI.
Katnonsl, annonsl. MexaHn3M AUCCOLMALNM BEIIECTB C PAa3JIMYHBIMU BUIAAMHU
xumuyeckoi cBs3u. Crenens auccoruanuu. CUiabHbIE U C1adble SJIEKTPOJIUTHI.

Peakiiuu nonHoro oOMeHa. Y clioBUs MPOTEKAHUS PEeaKIIUii HOHHOTO OOMEHa,
IIOJIHBIE M COKpAll€HHbIE HMOHHBIE YpaBHEHMs peakuuii. CBOWCTBa KHCIIOT,
OCHOBaHMW M COJIEM B CBETE MPEJACTAaBICHUH 00 AIEKTPOIUTHUYECKOU
nucconmanuu. KauecTBeHHbIE peakiiuyi Ha MOHBI. [ToHsATHE O THAPOIU3E CONEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHME C MOJICJISIMA KPUCTAIUIMYECKUX PEMIETOK HEOPraHUYECKUX
BEIIECTB — METAUIOB M HeMeTauioB (Tpadura W anmasa), CJIOXKHBIX BEIIECTB
(xJopuia HaTpuUs), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XHMHUYECKON pEaKIuu
OT BO3JEHCTBUS pPa3IUYHBIX (PAKTOPOB, HCCIEIOBAHUE DJIECKTPOIPOBOJIHOCTH
pacTBOpPOB BEILECTB, MpOLECcca AMCCOLMAIMU KHUCIOT, IIEJIOYEd U CcoJel
(BO3MOXKHO  WCTOJIb30BAaHWE BHJICO MaTepUajoOB), IPOBEJCHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TPU3HAKM  TPOTEKAHWS  pPEaKIUid  HMOHHOTO  OOMEHa
(oOpazoBaHme ocajka, BBIJICICHHE Ta3a, o0O0pa3oBaHHWE BOAbI), OIBITOB,
WUIIOCTPUPYIOIINX  MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX  PEaKIUi
(ropeHue, peakiMu pasIoKEeHHs, COCIMHEHUS), PACTIO3HABAaHUE HEOPTraHUYECKUX
BEIIECTB C TIOMOIIBK0 KAYECTBEHHBIX pEaKUMd HAa  HMOHBL, pEIICHUE
AKCHEPUMEHTAIbHBIX 33/1a4.

HemeTayibl U MX COeIMHEHUS

OO6mast xapakrtepucTuka TanoreHoB. (OCOOCHHOCTHM CTPOCHUS aATOMOB,
XapakTepHble cTerneHn okucieHus. CTpoeHne u (Qu3nyecKkue CBOWCTBA MPOCTHIX
BEIIECTB — TAJIOTEHOB. XHWMHUYECKHE CBOMCTBA Ha MpPUMEPE  XJopa
(B3auMoOzeiiCTBUE € METAJJIaMH, HEMETa/IaMH, IejioyamMu). XJIOpPOBOAOPOA.
ComnsHass KHCIIOTa, XMMHYECKHE CBOMCTBA, IMOJydyeHHE, NpuMeHeHue. JlelicTBue
XJIOpa M XJIOPOBOJOPOJA Ha OpPraHW3M 4YeJIOBeKa. BakHehmune XJIOpUAbl U UX
HaXO0XJCHHUE B IIPUPOJIE.

O6mrast xapaktepuctuka 3meMeHToB VIA-rpynmbel. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIe CTeneHu okuciieHus. CTpoeHue u (U3MYECKUE CBOWCTBA
MPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJUIOTPOIHBIE MOAU(DUKAIINKI KHCIOPOIa
U cepbl. XUMHUYECKHE CBOWMCTBa cephl. CepoBOMOPO, CTpOCHUE, (PU3HUECKHE U
XUMHu4eckre cBorcTBa. OKCHIBI CE€pPhl KaK MPEICTABUTEIN KHUCIOTHBIX OKCHUIOB.
CepHas kmciora, (uU3HUecCKMe © XHMHYCCKHE CBOWCTBA (00mME Kak
MPEACTaBUTENsI Kjacca KHCIOT U crenududeckue). XUMUYECKHE peaKilnd,
JeXale B OCHOBE IPOMBIIIJIEHHOTO CIOc0o0a MOMYYEHUS] CEPHOM KHUCIOTHI.
[Ipumenenune cepHoil KUCAOThI. COJIM CEpHOM KUCIOTHI, KAUECTBEHHAsI PEAKIMs Ha



cynbdar-uoH. HaxoxaeHnue cepbl U €€ COEIUHEHUM B TPUPOJE. XUMHUUYECKOE
3arpsi3HEHHE OKPYXKAIOIIEH Cpeabl COEIMHEHUSMH Ccepbl (KUCIOTHBIE JOXKIM,
3arpsi3HEHHE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €r0 MPEI0TBPAILCHHS.

O6mas xapakrepuctuka 31eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOCHHMS
aTOMOB, XapaKTEpHbIE CTENIEHH OKUCIEHHUS. A30T, paclpOCTpPaHEHUE B MPHUPOJE,
¢uznueckre U XuMu4yeckue cBoiictBa. KpyroBopot azora B npupozae. AMMHUak, ero
dbu3nYecKre U XMMHUYECKUEe CBOMCTBA, MojlyueHue u npuMmeHenue. Coam aMMOHMS,
ux (pu3nyYecKue U XMMUYECKHUE CBONCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHHMS. A30THasi KHUCJIOTa, €€ ToJydeHue, (PU3NMYECKUe U XUMHUYECKUE
cBoiicTBa (0OlIMEe Kak MpEeJCTaBUTENS Kiacca KUCIOT M cnenupuyeckue).
Hcnonp3oBanne HUTPATOB M COJed aMMOHMS B KadeCTBE MHUHEPAJbHBIX
ynoopeHuil. XUMHUYECKOE 3arpsi3HEHUE OKpYXKalolel cpeibl COEIMHEHUSIMU a30Ta
(KUCIOTHBIE JIOXKAM, 3arpsi3HEHHE BO3/ayXa, MOYBbl M BoAo&éMOB). docdop,
aloTponHeie Moaudukauuu Gochopa, puMUecKkne U XUMUYECKHE 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,  XapaKTepHbIE  CTENEHM  OKUCICHUS.  YTJIEpoj,  aJuIOTPOITHbIC
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 TpUMEHEHHe. DKOJIOTHYeCKHue MpPOoOJIeMbl, CBA3aHHBIE C OKCHIOM
yraepoaa (IV), rumore3a r100aNbHOTO TMOTEIUICHHUS KIUMAaTa, MapHUKOBBIM
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 TOHITHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCTMHECHHIX
yriiepoaa (MeTaH, 3TaH, STUJIEH, alleTUICH, 3TaHOJ, TJIULEPUH, YKCYCHAs! KUCJIOTA).
[IpupogHbie HMCTOYHUKK YIIIEBOJOPOAOB (Yroib, NPHUPOAHBIA Ta3, HedTh),
MPOAYKTHI WX TmepepaboTku (OC€H3MH), WX POJb B OBITY M MPOMBIIUICHHOCTH.
[lonsiTe 0 OMONIOTMYECKH BaXKHBIX BEIIECTBAX: )KUPaX, OENKaX, yriIeBoJax — U UX
poii B KM3HM 4YeJloBeKa. MarepuaibHOE€ €IUHCTBO OPraHUYECKHX U
HEOPraHUYECKUX COETUHEHUI.

Kpemuuii, ero ¢usuueckue W XUMHUECKHE CBOICTBA, MOJYy4YEHHE U
npuMmeHerre. CoenuHeHHs KpeMHHs B mpupojge. OOmme mpeacTaBieHus o0
okcune kpemuus (1V) m xkpemuueBoi kuciore. CHIMKAThl, UX UCIOJIb30BAHHE B
OBITY, B IIPOMBILIJICHHOCTU. BakHelue CTpouTeabHbIE MaTepHaibl: KepaMHKa,



CTEKJIO, LIEMEHT, OeToH, xkene300eToH. [IpoOneMbl 0€30MacHOTO HCHOJIb30BAHUS
CTPOUTENBHBIX MATEPUATIOB B IOBCEIHEBHOM KU3HM.

Xumuueckuit IKcnepumenm:

M3yueHHE 00pa3I0B HEOPTaHUUYECKUX BEIIECTB, CBOMCTB COISTHON KUCIOTHI,
MPOBEJICHNE KAYECTBEHHBIX PEaKIMil Ha XJIOPUI-UOHBI U HAOJIOJCHUE TTPU3HAKOB
WX TPOTEKaHMsI, OMBITHI, OTpakaromue (U3NYECKUE M XUMHUUYECKHE CBOMCTBA
rajjoreHoB M WX COCAMHEHUM (BO3MOXXHO HCIOJIb30BAHUE BUJIEOMATEPUAIIOB),
O3HAKOMJICHHE ¢ oOpas3laMud XJOpHUAOB (TAJIOTE€HUIOB), O3HAKOMJICHUE C
oOpasmamMu  cepbl M €€  COeOUHEHMSIMHU  (BO3MOXKHO  HCIIOJIb30BaHHE
BUJIeOMAaTeprasoB), HaOJOICHUE TIpoliecca OOyTIMBaHUs caxapa MoJl JIeHCTBUEM
KOHILICHTPUPOBAHHOW CEPHOM  KHCJIOTHI, HU3YyYEHHE XUMHUYECKUX CBOMNCTB
pa30aBIEHHON CEPHOM KHUCIIOTHI, TPOBEACHNE KAYECTBEHHOM peakiiny Ha Cyibdar-
WOH W HaOJIOJICHHE Mpu3HaKa €€ MPOTEeKaHUs, O3HAKOMJIEHHE C (PU3UUYECKUMHU
cBoMcTBamMu azora, ¢ochopa M UX COCAUMHEHUU (BO3MOXXHO HCIIOJIb30BAHUE
BUJIEOMATEepUasoB), o0pa3liaMu a30THBIX U (HOCHOPHBIX YAOOPEHH, MOIydeHHeE,
coObupaHue, paclio3HaBaHWE MW M3YYCHUE CBOWCTB aMMHaKa, IPOBEJICHUE
KaueCTBEHHBIX PEaKIUi Ha MOH aMMOHUS U (PocdaT-uOH U U3yYEHHE MPHU3HAKOB
WX MPOTEKAHUS, B3aUMOJICUCTBUE KOHIICHTPUPOBAHHON a30THOM KUCJIOTHI C MEJIbIO
(BO3MOXHO UCIIOIb30BaHUE BUJIEOMATEPHUAIIOB), U3y4YEHUE Mozenen
KPUCTANTMYECKUX PpEHIETOK anMasza, rpaduta, QysuiepeHa, O3HAKOMIIEHUE C
IIPOIIECCOM  aICOPOIIMHM  PACTBOPEHHBIX BEIIECTB AaKTUBUPOBAHHBIM YIVIEM H
YCTPOMCTBOM MPOTUBOTa3a, MoJy4yeHue, coOMpaHue, paclio3HaBaHUE U W3YyUYCHHE
CBOICTB YIJIEKHCIIOTO Ta3a, MpOBEJEeHNE KaYyeCTBEHHBIX peakiuii Ha KapOoHAT U
CWIMKAT-UOHbBl W UW3yYE€HHE TMPHU3HAKOB HX MPOTEKAHUS, O3HAKOMIICHHE C
OPOJIYKIHUEN CUIMKATHOW MPOMBIIUIEHHOCTH, PEIIEHHE SKCIEPUMEHTAIbHBIX
3az1a4 no treme «BakHelnme HeMeTaJuIbl U UX COETUHEHUS)).

MeTansbl M UX COeIMHEHUS

OO0mast XxapakTepUCTUKA XUMHUECKUX AJIEMEHTOB — METAJUIOB Ha OCHOBAHHH
ux nosioxkeHus B llepmogmueckon cucreme xumudeckux snemeHTto . W.
MenpneneeBa u cTpoeHus: aToMOB. CTpoeHHe MeTallioB. MeTaminueckasi CBA3b U
METAJUIMYECKAas] ~ KpUCTAUIMYECKass  pemérka.  DNEKTPOXUMHUYECKUA  Psf
HarnpsHKeHu MeTtamnoB. dusnyeckne U XMMUYECKHUEe CBOMCTBA MeTauioB. OO01ue
crnocoObl moyyeHus MeTawioB. [loHsATHE O KOppO3MHM METANIJIOB, OCHOBHBIE
crocoObl 3amuThl UX OT Koppo3uu. CrmaBbl (CTajdb, YyTyH, AIOPATIOMHUHHM,
OpoH32a) ¥ UX MPUMEHEHNE B OBITY ¥ TIPOMBIIIICHHOCTH.

[Ileounble MeTauibl: MoJiokeHue B [leproamyeckon cucreMe XMMUYECKHUX
anemeHToB JI. 1. MenneneeBa, CTpoO€HHME MX aTOMOB, HAXOXICHHE B MPHUPOJIE.
du3nyuecKkue U XMMUYECKUE CBOMCTBA (Ha mpumepe Hatpusa U Kanwus). OKCuasl u



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

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

ANOMUHME: IOJIO)KEeHUE B [lepnoanueckoi CUCTEME XUMUYECKUX 3JIEMEHTOB
J. . MenneneeBa, CTpoeHUE aroMa, HaxoxkaeHue B mnpupone. duszudeckue u
XUMUYECKHE CBOMCTBA aitoMUHMsI. AMDOTEpHBIE CBOWCTBA OKCUJIA U THUAPOKCHUIA
AJTIOMUHUSL.

Kenezo: nonoxenue B [lepuoandeckoil cucreMe XUMUYECKUX 31€MEHTOB /I,
N. MenpaeneeBa, CTpOEHHE aToMa, HaXOoXJeHWE B mnpupoje. Ddusznueckue u
XUMUYECKHE CBOMCTBA ee3a. OKCUIbI, THAPOKCUIBLI U conu xkenesa (1) u xenesa
(1), ux coctaB, CBOWCTBA U MOJIyUYCHHE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJICHHE C oO0pa3llaMud METAJIOB U CIUIaBOB, HX (PU3MUYECKUMHU
CBOMCTBaMH, M3y4YCHUE  PE3yJIbTaTOB  KOPPO3UH  METALUIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BUIECOMATEPUATIOB), OCOOEHHOCTEW B3aWMOJECHCTBUS OKCHJA
KaJIbLIUSI M HATpUS C BOAOW (BO3MOXHO MCIOJIb30BAaHHE BUIECOMATEPUAIIOB),
UCCJIEJOBAaHNE CBOMCTB KECTKOM BOJBI, Mpollecca TOPEHUs Kejie3a B KUCIOPOJe
(BO3BMOXHO  HKCIIOJIb30BaHHWE  BHJIEOMATEpPHAIOB), MPHU3HAKOB  MPOTEKAHMS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MArHUs, KajblWs, aJlOMUHUS, LIMHKA, jKelie3a
(1) u xenesa (1), meau (1), HaOIIOACHKME U OMKCAHUE MPOLECCOB OKPAIIMBAHHUS
IUITAaMEHU HMOHAMHU HATpus, Kalusg M KalblHs (BO3MOXKHO HCIOJIb30BAHHE
BUJICOMATEPHUAJIOB), HCCIe0BaHNE aM(OTEPHBIX CBOMCTB THAPOKCHIA ATIOMUHUSA
U TUAPOKCHUA IMHKA, PEIIEHUE SKCIEPUMEHTANIbHBIX 3a/1a4 M0 TeMe «BakHeilne
METAJUIBI U KX COCTUHEHUSI.

XuMHS U OKpPY:KaWLIas cpeaa

BemecTtBa m Marepuanbl B IOBCEIHEBHOM »XHM3HM YeEJIOBEKa. be3omacHoe
MCIIOJIb30BaHUE BEIIECTB U XMMHYECKUX peakinuii B ObiTy. [lepBas momomnb mpu
XUMHUYECKHX 0KOrax U OTPABIICHUSX.

XHUMHUYECKOE 3arpsA3HEHUE OKpYXkarlleh cpenbl (MpeaenbHas TOMycTHUMast
KOHIIeHTpaius Beulects, nainee — [1/IK). Ponp xuMuu B pelieHHH 3KOJIOTHYECKUX
mpooIeMm.

Xumuueckuit IKCnepumenm:

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

Mexcnpeomemunle ceéa3u



Peanuzammst MeXIpEeIMETHBIX CBS3€H NMPU HM3YUYCHWH XWMHH B 9 Kiacce
OCYILIECTBIISIETCSI 4epe3 HCIOJIB30BaHUME KaK OOIIHMX EeCTEeCTBEHHO-HAYYHBIX
MOHATHH, TaK W TOHATHH, SBISIONIUXCS CUCTEMHBIMH JIJISI OTACIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO IHKIIA.

OOmme ecTeCTBEHHO-HAYYHBIC TMOHATHS: HAY4YHBIH (DAKT, THUIOTE3a, 3aKOH,
TEOpHUs, aHajdu3, CHHTE3, KIacCHPUKAIUA, TMEePUOJINIHOCTh, HAOIIOIEHUE,
AKCIIEPUMEHT, MOJCIIUPOBAHUE, HW3MEPECHHE, MOJEb, SBICHUE, MAaPHUKOBBIH
3 PeKT, TeXHOJIOTUsI, MAaTEPUAIIbI.

dusnka: Martepusi, aToM, DJJCKTPOH, IPOTOH, HEWUTPOH, WOH, HYKJIHU],
W30TOIBI, PaJMOAKTUBHOCTh, MOJICKYJIA, JJICKTPHUUYCCKUN 3apsj, MPOBOJIHUKH,
MOJYNIPOBOJHUKHU, JMDJCKTPUKH, (OTODIEMEHT, BEIIECTBO, TENO, OOBEM,
arperaTHoe COCTOSIHHE BEIIEeCTBa, ra3, pacTBOpP, PaCTBOPUMOCTh, KPUCTAJUTHYECKAs
peméTka, CIUIaBbl, (U3MYECKHE BEIMYUHBI, SAMHHUIIBI W3MEPCHUS, KOCMHUYECKOE
POCTPAHCTBO, TUTAHETHI, 3BE3161, COJHIIE.

buonorus: dorocuHTE3, NBIXaHHWE, OWocdepa, IPKOCHUCTEMA, MHUHEPAIbHBIC
yJI0OpEHHUSI, MUKPO3JICMEHTBI, MAKPOAJICMEHTHI, ITUTATCIIbHBIC BEIICCTRA.

I'eorpadus: armocdepa, rtuapocdepa, MUHEpandbl, TOPHBIC MOPOIHI,
NIOJIC3HBIC NCKOIIAeMbIC, TOTLJIMBO, BOJIHBIC PECYPCHI.



IINTIAHUPYEMBIE PE3YJbBTATBI OCBOEHHMA IIPOI'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
BOCIUTATEIBHON NEATEIBHOCTH B COOTBETCTBUU C TPAJAUIIMOHHBIMA POCCUIUCKUMHU
COITMOKYJIbTYPHBIMU M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMHU, MPUHATHIMH B
oOlllecTBE TMpaBWJIaMM U HOPMAaMHU TOBEJACHUS M CIIOCOOCTBYIOT MpoIleccam
CaMOTMO3HaHUs, CAMOPA3BUTHS U COLIMATU3AIMH 00yYalOLIHXCSl.

JInuHOCTHBIE  pe3ynbTaThl  OTPAXKAIOT  TOTOBHOCTh  OOYYarOIIMXCS
PYKOBOJICTBOBAThCSL CHUCTEMOM TO3WUTHUBHBIX IIEHHOCTHBIX OpPHUEHTAIMA U
paclIpeHue ONbITa JESITEILHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTHU:

1) naTpHOTHYECKOr0 BOCIIUTAHUS

IIEHHOCTHOTO OTHOIIEHUSI K OT€UYECTBEHHOMY KYJIBTYPHOMY, UCTOPUUECKOMY
U HaydyHOMY HAcJeJWI0, TOHMMaHUs 3HAYCHHS XUMUYECKOM HAyKd B IKU3HU
COBPEMEHHOI'0 OOIIECTBA, CIIOCOOHOCTH BIAJIETh JIOCTOBEPHOM HMH(OpMaLUei 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
OTHOIIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHON KOMIIETEHTHOCTH B OOIECTBEHHO
MOJIE3HOM,  y4eOHOMCCIIEIOBATEIbCKOM, TBOPUECKOW M JIPYTUX  BUIAX
JESTEIbHOCTH, TOTOBHOCTH K pPa3HOOOpa3HOW COBMECTHOW JEATEIbHOCTH TMpHU
BBITIOJTHEHUU YYE€OHBIX, TII03HABATENIbHBIX 3aJ7]a4, BBIMOJTHEHUN XUMHYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YYEOHBIX MPOEKTOB, CTPEMIICHHSI K B3aUMOIIOHUMAHUIO
M B3aUMOIIOMOIIM B TpoOIecce ITOW Y4YeOHOUM JesATENbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TIOBEACHUE M IIOCTYNKH CBOUX TOBAapUILEH C TMO3UIUU
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 U COCTaBIISIOLINE
OCHOBY JUJII TIOHUMAHUSI CYIIHOCTH HAYYHOW KapTUHBI MHUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTAX Pa3BUTHUSI TPUPOJbI, B3aUMOCBS3AX 4YEJIOBEKA C
MNPUPOJTHOMN CPEION, O POJIM XMMHU B TO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

MO03HABAaTEJIbHbIE MOTHBBI, HANPABJICHHbIE HA MOJYYEHUE HOBBIX 3HAHUU MO
XAUMHH, HEOOXOIUMBIE Il OOBSICHEHHS HaOII0IaeMbBIX IMPOIECCOB W SIBICHUM,
MMO3HABATEIbHOM, MHPOPMAIMOHHON M YUTATEIbCKOW KYJIbTYpbl, B TOM YHCIE
HaBBIKOB CaMOCTOSITEILHOM pabOThl C y4yeOHbIMHU TEKCTaMHu, CIpPaBOYHOMN



JUTEPATypPOH, JTOCTYIMHBIMH TEXHUYECKUMH CpPEACTBAaMU HH(POPMAIIMOHHBIX
TEXHOJIOTHM;

UHTEpEC K OOYYEHHIO M TO3HAHHIO, JII0OO3HATENBbHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K  caMOOOpa30BaHMIO, TPOSKTHOW W  HCCIEA0BATEIBCKOM
JEATENBHOCTH, K OCO3HAHHOMY BBIOOpPY HAIPaBICHHOCTH W YPOBHS OOydYCHUS B
JIaTbHEUIIIEM;

4) popMupoBaHUSsI KYJbTYPbI 310POBbSI:

OCO3HAHHWE IICHHOCTH JKWU3HHM, OTBETCTBCHHOI'O OTHOIICHUS K CBOEMY
3I0POBBIO, YCTAHOBKHM Ha 3J0POBBIM 00pa3 *KWU3HU, OCO3ZHAHUE TOCICIACTBUH U
HENPHUSITHE BPEAHBIX MPUBBIYCK (YIIOTPEOIICHHSI aIKOTOJIsI, HAPKOTHKOB, KYPEHUS),
HEOOXOAMMOCTH COOJIFOJICHUSI TIpaBWJI 0€30MacHOCTH TpU  OOpalieHuu C
XHMHYECKUMU BEIIECTBAMHU B OBITY U PEAIbHOMN KU3HU;

5) TPy/10BOro BOCIIUTAHMS:

UHTEPEC K MPAKTUUESCKOMY M3YUYCHHUIO MPOodECcCHii M TpyAa Pa3jIMdHOTO PoJa,
yBOXCHUEC K TPYAy W PE3ysIbTaTaM TPYAOBOW JEATECILHOCTH, B TOM YHCIE Ha
OCHOBE TNPUMCHEHUS NPEIMETHBIX 3HAHWW TI0 XUMHUHU, OCO3HAHHBIH BBHIOOD
WHAVNBUAYATLHON TPACKTOPHH MPOJIOJDKCHHS 00pa30BaHUS ¢ yUETOM JIMIYHOCTHBIX
UHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH,
yCTIEIIHON MPOodeCcCHOHAIBHON NESITETbHOCTH U Pa3BUTHSI HEOOXOUMBIX YMEHHH,
TOTOBHOCTH aIalITUPOBATHCS B MPOPECCUOHAIBHOMN CPelIe;

6) 9KOJIOrM4eCKOro BOCIIUTAHMS:

HKOJIOTHYECKHU II€J1eCO00pa3HOe OTHOIIEHHWE K MPUPOJIEe KaK HCTOUYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYyIleCTBOBAaHMS, TOHUMAaHHUE LIEHHOCTH 3J0POBOTO U
Oe3omacHoro oOpasza JKM3HHU, 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 TPUMEHATH 3HAHUS, TMOJIy4aeMble MPU WU3YYCHHH XUMHH, IS
peLIeHUs 3a/1a4, CBSI3aHHBIX C OKPYKAIOLIEH MPUPOJHOM CPENOM, I MMOBBILICHUS
YPOBHS  JKOJOTUYECKOW KYJNbTYpPhl, OCO3HaHHUS TJ00aTbHOTO  XapakTepa
HKOJIOTHYECKUX TPOOJIEM W IMyTeH UX pEHIeHUs MOCPEACTBOM METOJO0B XHMHH,
HKOJIOTUYECKOTO MBIIIICHUS, YMEHHUSI PYKOBOJCTBOBATHCS MM B MO3HABATEIBHOM,
KOMMYHHUKAaTUBHOW U COLIMAJIbHON IIPAKTHKE.

METANPEIMETHBIE PE3YJIBTATbBI

B cocraBe MerampeaMeTHBIX PE3YNbTATOB BBIJACISIIOT 3HAYUMBIE IS
dbopMupoBaHUST MHPOBO33pEHHUs OOIICHAYYHBIE TIOHATHA (3aKOH, TEOpHS,
MPUHIIAI, TUTIOTe3a, (PAaKT, CUCTEMa, MPOIECC, IKCIIEPUMEHT U JPYToe.), KOTOPhIC
UCITOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYCOHBIX TpeaMeTax M TO3BOJISIIOT Ha
OCHOBE 3HAHWH M3 ATUX MPEAMETOB (POPMHUPOBATH MPEICTABICHUE O IICIIOCTHOM



Hay4YHOW KapTUHE MUpa, U YHUBEPCAIbHbIC YU4eOHBIC eUCTBUA (ITO3HABATEIbHEIE,
KOMMYHUKATHBHBIC, PETYIATHBHBIE), KOTOpbIE 00ECHeunBalOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbBHOMY IUIAHMPOBAaHUIO M OCYIIECTBICHHUIO y4eOHOM
JEeSATENbHOCTH.

Ilo3naBaTe/ibHbIE YHHBEpPCAJIbHbIE YUeOHbIEe JeHCTBHS

ba3zoBble JiornyecKkue 1ecTBUA:

YMEHHUS UCIOJb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOCHUHU
3HAaHUMW: PacKPBIBaTh CMBICI XUMHUYECKUX MOHITHN (BBIACTSATH UX XapaKTEepHBIE
NPU3HAKH, YCTAHABIWBATH B3aUMOCBS3b C JIPYTUMH TOHSATHSIMHU), HCIOJIH30BAThH
MOHSTHUS JJ1s1 O0OBSICHEHHS OTJEIbHBIX (DaKTOB U SBJICHUHN, BRIOUPATh OCHOBAHUS U
KpUTEpUU ISl KiIacCU(PUKAIMK XUMHYECKUX BEIIECTB U XUMUUYECKUX PEaKIui,
yCTaHABIIMBATh TMPUUYMHHO-CIIEJCTBCHHBIC CBSI3U MEXAY OOBEKTaMU H3Y4CHUS,
CTPOUTH JIOTUUECKHUE PACCYXACHUS (MHIYKTHUBHBIC, ICTYKTUBHBIEC, 110 aHAJIOTHH),
JieaTh BEIBOBI U 3aKIIFOUCHHUS;

yMEHHE TIPUMEHSThH B TIPOIleCCe TO3HAHMUSI TOHATHS (TPEIMETHBIE U
MeTarnpeIMEeTHbIC), CHMBOJIMYECKHE (3HAKOBBIC) MOJICIIH, UCTIOIb3YEMbIE B XUMHH,
npeoOpa3oBbIBATh NIUPOKO MPUMEHSEMbIC B XUMHUHU MOJCIBHBIC MPEICTABICHUS —
XUMUYECKUI 3HAaK (CHUMBOJI D3JIEMEHTa), XUMH4YecKas ¢opmysia U YpaBHCHHUE
XUMHYECKOW peakiy — MPU pelIeHUH y4eOHO-TT03HABATENbHBIX 3a/1a4, C YUETOM
ATUX MOJEIBHBIX NMPEACTABICHUN BBISBISITh M XapaKTE€pPU30BaTh CYIIECTBEHHBIE
NPU3HAKUA U3YYaeMbIX O0OBEKTOB — XMMHUYECKUX BEIIECTB U XUMUUYECKUX PEaAKIIUil,
BBISBJIST  OOIIME  3aKOHOMEPHOCTH, MPUYUHHO-CJIEJICTBEHHBIE CBSI3M U
IPOTUBOPEUHS B U3YyUAEMBIX ITPOLIECCAX U SIBIICHUSIX.

Ba3oBnble uccienoBarejabcKkue 1eCTBHA.

YMEHUE HCIOJIb30BAaTh IMOCTABJICHHBIE BOINPOCHI B Kauy€CTBE WMHCTPYMEHTA
MO3HAHUS, a TakKXKe B KaueCTBE OCHOBBI 1Jisi (DOPMUPOBAHUS THUIOTE3BI IO
POBEPKE MPABHIIBHOCTH BbICKAa3bIBAEMBIX CYKJICHHUII;

NpUOOpETeHHE ONbITa MO TUIAHWPOBAHUIO, OpPraHU3AlMU W TIPOBEICHUIO
VYCHHUYECKHX OJKCIIEPUMEHTOB, yMEHHE HabmomaTh 3a XOJAOM IIpoliecca,
CaMOCTOSTEIILHO MPOTHO3UPOBATH €ro Pe3yJbTaT, POPMYyIUpPOBATH 00OOIIECHUS U
BBIBOJIBI 110 PE3yJibTaTaM MPOBEAEHHOTO OMBITA, UCCIEIOBAHUS, COCTABISITh OTYET
0 MpoJIeTTaHHOM padore.

Pabora ¢ unpopmaumeii:

yMEHHE BBIOWpaTh, AHAIM3UPOBATH W WHTEPIPETUPOBATH HHQPOPMAIIUIO
Pa3IUYHBIX BUJAOB U (POPM IPEACTABICHUS, MOTYyYaeMYyI0 U3 Pa3HbIX UCTOUYHHKOB
(Hay4HO-TIOMYJISIpHAS.  JIUTEpaTypa XUMHUYECKOTO COAEpP)KAaHMS, CIPAaBOYHBIC
nmocoOus, pecypcsl WHTepHETa), KPUTHUYECKH OIEHWBATH MPOTHBOPEYUBYIO U
HEJIOCTOBEPHYIO HH(OpMAIIHIO;



YMEHHE NPUMEHSITh PA3JIMYHBIE METOJbI M 3alpOChl NMPU MOUCKE U OTOOpE
uH(pOpMAIMM W COOTBETCTBYIOUIMX JAHHBIX, HEOOXOJMMBIX ISl BBIIOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3a7a4 ONPEIEAEHHOr0 TUIA, TPUOOPETEHUE ONBITA B
00JaCTH  MCHOJB30BAHMUS ~ MH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJIEHUE KYJIbTYpO aKTUBHOI'O MCIOJIb30BAHMS PA3IIMUHBIX IOUCKOBBIX CUCTEM,
CaMOCTOSITEJILHO BHIOMPATh ONTUMANIbHYIO (POpMY IpeacTaBlieHus HHDOpMauu U
WUIIOCTPUPOBATh pEIIAEMble 3aJaud HECJOKHBIMU CXEMaMH, JuarpamMmaMu,
OpyruMH opMaMu rpauKu U UX KOMOMHAIUSMU;

yMEHHE HCHOJb30BaTh M AaHAJIM3UPOBATh B Mpouecce ydyeOHOM W
UCCJIeI0BATENbCKON JAESITENIbHOCTH MH(OPMALUIO O BIMSHUM TPOMBIILIEHHOCTH,
CEJIbCKOTO XO34MCTBAa M TPAHCIOPTAa HA COCTOSHHUE OKPYXKAIOIIEH NPUPOIHON
Cpellbl.

KomMmyHuKkaTHBHBIE YHUBepcaibHbIe yUeOHbIe 1eficTBUS:

YMEHHS 3aJaBaTh BOIpPOCHl (B Xoje aAuanora U (WiIM) JUCKYCCHUHU) TIO
CYLIECTBY  OOCyXJaeMol  TeMbl, (OpMyIHpOBaTH CBOM  IPEAJIOKECHUS
OTHOCHUTEJIHHO BBITIOJIHEHUSI MPEJIOKEHHOM 3a/1a4H;

YMEHHUS  TMPEJCTaBIATh  MOJYyYEHHbIE  pe3yJbTaThl  MO3HABATEIHLHOMN
JESTENbHOCTH B YCTHBIX U MHCBbMEHHBIX TEKCTaX; JeNaTh MPe3eHTAIUIO
PE3YJIHTATOB BBHIMOJHEHUSI XMMHUYECKOr0 JIKCIEepUMeHTa (J1abopaTopHOro OIbITA,
1abopaToOpHOM pabOTHI MO UCCIEAOBAHUIO CBOMCTB BEIIECTB, YUEOHOTO MIPOEKTA);

YMEHHUS y4eOHOro COTPYIHHUYECTBA 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 JECHCTBHI, OINpENEICHHE KPUTEPUEB IO OLEHKE KadecTBa
BBITIOJTHEHHOM pabOoTHI U IpyTHE).

PeryisiTuBHbIC YHUBepCAJIbHbIE yYeOHbIE 1eHCTBHS:

YMEHHE CaMOCTOSATEIBHO OIpPEAENATh LEJIH IEATEIbHOCTH, IJIAHUPOBATH,
OCYILIECTBIISATh, KOHTPOJIUPOBATh U NPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JeSITENbHOCTD, BEIOMpATh Hanbosee 3 (PEeKTUBHBIE CTIOCOOBI PEIICHHS YICOHBIX U
MIO3HABATEIBHBIX 3a/a4, CaMOCTOATEIBHO COCTaBIIATh WM KOPPEKTUPOBATH
MPEJIOKEHHBIA QITOPUTM JEWCTBUU MPU BBINOJHEHUU 33JaHUM C YYETOM
MOJTyYeHUs] HOBBIX 3HAHUN 00 M3y4yaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIMSX,
OLICHMBAaTh COOTBETCTBUE IOJIYYEHHOIO pE3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCII0JIB30BaTh U aHAIIM3UPOBATH KOHTEKCTHI, IPEJIAraéMble B YCIOBUH 3aJaHU.

HNPEAMETHBIE PE3YJIBTATDHI

B cocraBe mpeAMETHBIX PpE3YJbTATOB [0 OCBOCHHUI 00s3aTEIbHOTO
COJIepKaHMsl, YCTAaHOBJIICHHOTO JaHHOM QeaepaibHOW paboueil mporpamMMmon,
BBIICJIAIOT: OCBOCHHBIE OOYYalOIIMMHUCA HAy4YHbIE 3HAHUSA, YMEHUS M CIOCOOBI



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

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

JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0YUAIOIMUXCS YMEHUM:

e PACKpPBIBaTh CMBICII OCHOBHBIX XHMHUYECKHX TOHSTHN: aTOM, MOJIEKYIa,
XUMHUYECKUI D3JIEMEHT, MPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO, CMECH
(oHOpPOIHASE M HEOJIHOPO/IHAS ), BAJICHTHOCTh, OTHOCUTEJIbHASI aTOMHAs U
MOJICKYJISIpHAasi Macca, KOJWYECTBO BEIIEeCTBa, MOJb, MOJISIpHAs Macca,
MaccoBasi JIOJIsl XUMUYECKOT0 AJIEMEHTa B COCIMHEHUU, MOJISIPHBIN 00bEM,
OKCHUJI, KHCJIOTA, OCHOBaHHUE, COJIb, DJIEKTPOOTPHUIIATEIBHOCTh, CTEICHBb
OKHCJICHUSI, XMMHYECKasi peakius, KiacCUuPUKaius peakiuil: peakiuu
COCMHEHUS, PpEeaKIUu pPa3JIOKEHUs, PEaKIUu 3aMEIICHUsl, pPeaKiuu
oOMeHa, HK30- ¥ SHJOTEPMUUYECKUE PEaKIIMH, TEIUIOBOM 3P (HEKT peakiuu,
SAPO aToMa, JJIECKTPOHHBIM CJIOM aToma, aTOMHas OpOUTalb, PAANYC
aToMa, XMMHYECKasl CBsI3b, MOJISIPHAS M HEMOJISIPHAsl KOBAJCHTHAs CBS3b,
WOHHAsl CBSI3b, MOH, KaTUOH, aHWOH, PAacTBOP, MaccoBas JOJisI BEIIEeCTBa
(poIeHTHAsI KOHIICHTPAIIHs) B PACTBOPE;

e WUIIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XWMHUYECKUX TMOHATHH H
IPUMEHATH 3TH HOHITUS MPU ONUMCAHUH BEUIECTB U UX NIPEBPALCHUN;

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

e ONpENENSATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCTUHEHUSX,
CTeNeHb  OKUCJCHHUS  JJEMEHTOB B  OWHAapHBIX  COCJUHEHUSX,
NPUHAJIEKHOCTh BELIECTB K ONPEACIEHHOMY KJIAacCy COEIMHEHUN 10
dbopMynaMm, BHI XUMHYECKOW CBs3U (KOBaJICHTHass ¥ HOHHAas) B
HEOPraHMYECKUX COCTUHEHUSX;

e packpeiBaTh cMbica llepmommueckoro 3akona J[. WM. MeHnneneesa:
JEMOHCTPUPOBATh TMOHMMAaHUE TNEPUOJUYECKON 3aBHCUMOCTH CBOICTB
XUMHUYECKUX 3JIEMEHTOB OT UX mojoxkeHus:i B [lepuogmueckoil cucteme,
3aKOHOB COXpPAHEHHSI MacChl BEIIECTB, IOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YY€HHsI, 3aKOHa ABOTaIpo;

e ONHUCHIBATH M XapakTepu3oBaTh Tabmmunyto Qopmy Ilepuogmyeckoit
CUCTEMbl XUMHUYECKUX OJJIEMEHTOB: pa3iauyaTh [OHATHUS  «TJABHAs
noarpymnmna (A-rpynma)» u «mobouynas noarpynma (b-rpymnma)», Mansie u
OomnbIIMEe TEPHOJBI, COOTHOCHTH OOO3HAYEHHS, KOTOPHIE HMEIOTCS B
tabmune «llepmoguyeckass cucrema xXuMmueckux odiemenrtoB [l W.
MenpneneeBay C UHCIOBBIMH XapaKTEPUCTUKAMH CTPOEHUS aTOMOB



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

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

XapaKTepu3oBaTh (OMHUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOATBEPKAAsA OMUCAHNUE TPUMEPAMU MOJIEKYJISIPHBIX
YPAaBHEHUN COOTBETCTBYIOIUX XUMUYECKUX PEAKIUN;

IPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KaYECTBEHHOT'O
COCTaBa, BO3MOXHOCTH IPOTEKAHUS XHWMHUYECKUX IPEBPALCHUA B
Pa3JINYHBIX YCIOBUAX;

BBIYUCIISIT OTHOCUTEIBHYIO MOJIEKYJSIPHYIO M MOJIIPHYKO  MAaccChbl
BEUIECTB, MAacCCOBYIO JOJIO XUMHUYECKOro »dJeMeHTa 1o Qopmyle
COEIMHEHNS, MACCOBYIO JIOJIO BEILIECTBA B PACTBOPE, MPOBOJUTH PACUETHI
110 YPAaBHEHUIO XUMHUYECKOHN peaKklny;

IPUMEHATh OCHOBHBIE ONEPAlMU MBICIUTEIIBHONW JESTEIBHOCTU — aHaIU3
U CUHTE3, CpaBHEHHE, 0000IlIeHHEe, CHCTeMAaTHU3alnio, KiacCu(UKaIHIo,
BBISIBIICHUE NPUYMHHO-CJIEICTBEHHBIX CBA3E€U — MJI1 M3Yy4YEHUS CBOWCTB
BEIIECTB W XHMHYECKHX pEaKUUH, €eCTECTBEHHO-HAy4YHbIE METObI
MO3HAHUSI — HAONIOIEHHe, M3MEpEHUe, MOCIUPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

cleAoBaTh  NIpaBWJiaM  [OJb30BaHUS ~ XUMHUYECKOM  TOCYIOH |
nabopaTopHbiM 00OpYZOBaHUEM, a TaKkKe IMpaBWiIaM OOpalleHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKLUMSMU 1O BBINOJHEHHIO
7a00paTOPHBIX XMMHYECKUX OIBITOB IO TOJYYCHHI0O U COOUPaHUIO
ra3oo0pa3HbIX BeEIIeCTB (BOJAOpPOJAa U KHCIOPOJA), TMPUTOTOBICHUIO
pPacTBOPOB C OMNpPEAECIEHHON MAaCCOBOM J0OJI€W pacCTBOPEHHOTO BEIIECTBA,
IUJAHUPOBATh W IPOBOAUTH  XMMHYECKHUE  DKCIEPUMEHTBHI IO
PAaCIIO3HABAaHUIO PACTBOPOB LIEIOYEH U KUCIIOT C IIOMOIIBIO HHIUKATOPOB
(makmyc, heHondTanenH, METUIIOPAHK U IPyTHUE).

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

PacKpbIBaTh CMBICI OCHOBHBIX XUMHUUYECKUX TMOHSATUH: XUMHYECKUM
AJIEMEHT, aTOM, MOJIEKYyJa, WOH, KaTHOH, aHHOH, IPOCTOE BEUIECTBO,
CJIOKHOE€ BEIIECTBO, BaJE€HTHOCTb, 3JEKTPOOTPUIATEIBHOCTh, CTEIECHBb
OKHUCJICHHSI, XUMHYECKasi PeaKIlusi, XUMHUYECKasi CBS3b, TEIUIOBON A(DdeKT
peakiuu, MOJb, MOJISIpHBIA  OOBEM,  PacTBOp,  DJIEKTPOJIUTHI,
HE3JIEKTPOJIUTHI, AJIEKTPOJIUTHYECKAS JUCCOLMALNS, PEaKIUU HOHHOTO
oOMeHa, KaTaJiu3aTop, XWMHYECKOE paBHOBECHE, OOpaTUMble U



HEOOpaTUMBbIE pEaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE pEAKIIUU,
OKHCIIUTENb,  BOCCTAHOBHUTENIb,  OKHCIEHHE W  BOCCTAHOBIICHHUE,
amioTponus, aMmGpOTEPHOCTh, XMMHUUECKasi CBsI3b (KOBaJIGHTHAsl, MOHHAas,
METaJNIMYecKasi), KpHCTaJUIMYecKass pemeérka, KOppo3us METaIlIOB,
CIJIaBbl, CKOPOCTb XHWMHUYECKON pEaKUHuH, MPEAeIbHO IOMyCTUMAas
koHueHtpauus [1/IK BemecTsa;

WUTIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XHMHUYECKUX TMOHATHM U
IPUMEHSATH 3TH MOHITHUS NPU ONMUCAHUU BEIIECTB U UX MIPEBPaICHUI;
UCIIOJIB30BaTh XUMUYECKYI) CHUMBOJHUKY JUISI COCTaBJICHUS (POpMyT
BEIIIECTB M YPABHCHUN XUMUYECKUX PEAKIIUIA;

ONpPEAEsATh BAJICHTHOCTh U CTEIEHb OKUCICHUSI XUMHUYECKUX JIEMEHTOB B
COCIMHEHUSAX PA3JIMYHOrO COCTaBa, MPUHAIJIEKHOCTh 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 PACTBOpPAaX HEOPraHWYECKUX COCIMHEHMH, THUI KPUCTAIIMYECKOM
pEeLIETKM KOHKPETHOTO BEIECTBA;

packpbiBaTh cmbich [lepuomnueckoro 3akona J[. U. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHUMAaHHE: ONMUCHIBATh M XapaKTEPU30BaTh
Tabinunyto dopmy Ilepromnyeckoit CUCTEMBI XUMUYECKUX SJIEMEHTOB:
paznuyaTh TOHSATUS «TJaBHasg mnoArpymmna (A-Tpynma)» U «mnobodHas
noarpynmna (b-rpynma)», Maneie U OoOJIbIIME TEPHOJBI, COOTHOCHUTH
0003HaueHUsl, KOTOpPhIE HMEIOTCS B TMEPUOAMYECKOW Tabnuie, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XUMHUYECKUX
AJIEMEHTOB (COCTaB M 3apsia  sjapa, o0OIIee 4YUCIO DJICKTPOHOB U
pacrpesieieHie HMX 1O DJJIGKTPOHHBIM CJI0sIM), OOBSCHATH oOOIIne
3aKOHOMEPHOCTH B M3MEHEHHUM CBOMCTB AJIEMEHTOB M MX COCJUHEHHI B
npeaenax MallblX MEPUOJ0B U IIABHBIX MOJATPYII C YYETOM CTPOCHUS UX
aTOMOB;

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

XapaKTepru30BaTh (OMUCHIBATH) OOIME W CHEMUPUUECKUEC XUMUYCCKUE
CBOMCTBa TPOCTBIX M CJOXHBIX BEUIECTB, MOJATBEPKIasi OIMKHCAHUE
npuMEpaMy MOJIEKYJISIPHBIX U HOHHBIX YPaBHEHUH COOTBETCTBYIOLIUX
XUMHUYECKUX PEaKIUi;

COCTaBJSITb YPaBHEHHUS AJIEKTPOJMTHUYECKOM JUCCOLMALMM  KUCIIOT,
LIEJIOYEN U COJIEH, MOJIHBIE U COKPALIEHHBIE YPABHEHUS PEAKIIMIA MOHHOTO



oOMeHa, YpaBHEHHSA pEaKIHil, MOATBEPKAAIUX CYIIECTBOBAHUE
TeHETUYECKON CBS3M MEXK/Yy BEIIECTBAMH Pa3IMUHBIX KIACCOB;
pPacKphIBaTh CYIIHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEaKIIHiA
MOCPEACTBOM COCTaBJICHHS SJICKTPOHHOTO OajaHca STUX PEeaKIlHii;
IPOTHO3WPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHUS,
BO3MOKHOCTH TIPOTEKaHHUS XHMHUYECKUX TMPEBpPAlICHUA B pa3IHYHBIX
YCTIOBHSIX;

BBIUUCIIATh OTHOCHUTEIBHYI0 MOJEKYISIPHYIO W MOJSIPHYIO MaccChl
BEIIECTB, MAacCCOBYIO JIOJI0 XHMHYECKOTO »JJIeMeHTa 1o ¢opMmyie
COCIMHEHMsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
10 YPaBHEHUIO XUMHUYECKON peaKInu;

coOnoaTh  MpaBuja  MOJIb30BAHUS ~ XMMHUYECKOM  MOCyAoH U
nabopaTopHBIM OOOpYIOBAaHMEM, a TakXKe IMpaBWia OOpameHus ¢
BEIIECTBAMU B COOTBETCTBUM C WHCTPYKIHUSMU TIO BBITIOJHEHUIO
1a00paTOPHBIX XUMUYECKUX OTBITOB IO TIOJYYCHHIO W COOMpaHHIO
ra3000pa3HbBIX BEUIECTB (AMMHUAKa U YTIICKUCIIOTO Ta3a);

NPOBOJIUTh  PEAKIMH,  IOATBEP)KIAIONIME  KAadeCTBEHHBIM  COCTaB
pa3IMYHBIX BEMICCTB: PACIIO3HABATH OMBITHBIM ITyTEM 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 MBICIIUTEILHON AESTEIBbHOCTH — aHAIU3
U CHHTE3, CpaBHEHHE, O0000IleHHe, CHUCTEeMaTH3allMi0, BBISIBIICHUE
PUYUHHO-CIIEJICTBEHHBIX CBSI3€M — Il M3Y4YEHHsS] CBOMCTB BEIECTB U
XUMHYECKUX PEaKIUi, €CTeCTBEHHO-HAyYHbIE METOJAbl TO3HAHHUS —
HAOJIIO/ICHNEe, M3MEpPEHUe, MOJACIUPOBAHUE, HKCICPUMEHT (peasibHbI U
MBICJICHHBIN ).



TEMATHUYECKOE IINIAHUPOBAHUE

8 KJIACC
KoaunyecTBO yacoB
Ne HanmeHoBaHMe pa3je/ioB U DJIeKTpOHHbIe (L (POBbIE)
KonTtpoibHbie IIpakTHYeckue
n/n TeM MPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE pecypchl
padoTsbI padoThI
Paznean 1. IllepBonayanbHbie XUMHYECKHE OHATHS
Xumus — BakHas 00J1acTh
11 €CTECTBO3HAHUSA U 5 5 bubnuotexa [JOK
' MPAKTUYECKOUN ACATETLHOCTH https://m.edsoo.ru/7f41837c
YyeJloBeKa
19 BemectBa 1 xuMu4yeckue 15 1 1 bu6moreka [IOK
' peaxiuu https://m.edsoo.ru/7f41837¢
Hroro mo pazgeny 20
Pa3znen 2. BaxHeiinue npeacTraBuTe/ M HEOPraHN4ecKNX BelecTB
Bo3nyx. Kucnopoa. [Tonsitue bubnuoreka [JOK
2.1 6
00 oxcruaax https://m.edsoo.ru/7f41837c
Bopopoa.Ilonsarue o kucinorax bu6moreka [IOK
2.2 8 1
H COJIIX https://m.edsoo.ru/7f41837¢c
Bopna. PactBopsr. [Tonsitue 06 bu6mmoreka [JOK
2.3 5 1 1
OCHOBaHHUIX https://m.edsoo.ru/7f41837¢c
OCHOBHBIE KJIacChl bubmuoreka [JOK
2.4 . 11 1 1
HEOPraHUYECKUX COCAMHEHUM https://m.edsoo.ru/7f41837c
Hroro no paszneny 30

Paspnean 3. Ilepuoanyeckuii 3akoH u llepuoguveckasi cucrema xumnuyeckux 31eMeHToB /I, . MengesneeBa. CTpoenne aToMOB.
Xumnueckas cBsizb. OKNCIANTEIbHO-BOCCTAHOBUTEIbHbIC PeAKIIUHN



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

[Tepuonnueckuii 3aKOH U
IIepnoanueckas cucrema

bubmuoreka [IOK

1 7
3 XUMHUYECKUX AemeHToB /. 1. https://m.edso0.ru/7f41837c
MemnneneeBa. CtpoeHue atoma
X .
) rel https://m.edsoo.ru/7f41837c
BOCCTAHOBUTCJILHBIC peaKHI/II/I
bubmmoreka [{OK
Hroro no pasaeny 15 https://m.edsoo.ru/7f41837c
PesepBHOE Bpems 3 bubmorexa LOK
p p https://m.edsoo.ru/7f41837c
OBLIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME



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

9 KUIIACC

KosmmyecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM uudpoBbIe
Ne n/m P Konrpoiasbnbie | IIpakTuyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTsbI padoThI
pecypcsl
Pa3nen 1. BemecTBo  XuMHuyeckmne peakuun
11 [ToBTOpEHue u yriyorieHne 3HaHUN 5 1 bubnnorexa [JOK
' OCHOBHBIX Pa3JIeNIOB Kypca 8 Kiacca https://m.edso0.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnuoreka [IOK
' peaKIuii https://m.edso0.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-rpymmel. ["amorenst https://m.edsoo.ru/7f41a636
OO01as XxapakTepUCTUKa XUMUYECKUX
2.2 anemeHToB VIA-rpynmsl. Cepa u eé 6 bubmmorexa [TOK
' PyibL. 4P https://m.eds00.ru/7f41a636
COeIMHEHUS
OO01as XxapakTepuCTUKa XUMUYECKHIX
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 bubmmorexa [TOK
' . 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
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

Pa3gen 3. Meraiibl 1 UX COeAUHEHU S

. bubnmoreka [JOK
31 Obmwie cBoiCTBa MCTAILIOB 4 https://m.edsoo.ru/7f41a636
N bubnuorexa [JOK
3.2 Baxueiiime MeTajutbl 1 UX COSTUHEHUS 16 https://m.edsoo.ru/7f41a636
Hroro mo pazueny 20
Paznen 4. Xumus u okpy»aionias cpeaa
4.1 BemiectBa u MaTepuaibl B )KU3HU YEJIOBEKA 3 bubmmorexa [TOK
' m p https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
PesepBHOE Bpems 3 bubmmorexa [OK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10O ITPOT'PAMME 68



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

MyHununaipHoe 0011e00pa3oBaTebHOE OIOKETHOE YIPEKICHUE
Kapaunnennckas cpentsis o0meoOpa3zoBaTesibHas mKkosa Ne2
MyHHULIMIIATIbHOTO pailona Kapaunenbckuii paiion PecriyOnuka bamkoprocran

[Tpunoxenue Ne 1 k paboueit nporpamMmme

KAJIEH/IAPHO - TEMATUYECKHUU TUIAH
Ha 2025 - 2026 yueOHBIH TO

Paccmotpeno Ha 3acenanuu [IIMO, potokon Nel ot «28» aBrycra 2025 .

[Tpuka3 nupexkropa MOBY Kapaunensckas COL Ne2 Ne 334 ot «28» aBrycra 2025 r

[Ipenmer Xumus
Knacc 8-9
O®OUO yuutens ['mmannuuoBa Pam3us MunedanuneBHa

KommuecTBo yacoB B HEACIIIO: 2 Jaca



IHOYPOYHOE IIVIAHUPOBAHHUE

8 KUIACC
KounyecTBo yacoB Tara naywemns DieKTPOHHBIE
Ne KonTpoJb Y uugpposbie
Tema ypoxka IpakTuyec
n/n Bcero HBIE 6 oﬁpasoBaTe.Hbele
KHe padoThl
paboTe P Ilo miiany | @akTuu pecypent
Boansrit unctpyktax mo Th.
1 1T GHMGT XI/IMI/III?IYI;)OJ'H) XHMHUHU B 1 01.09 bubmorexa HOK
pell ' ' https://m.edsoo.ru/ff0d210c
’KA3HM JeJIoBeKa. Teja 1 BelecTBa
[TepBuunsbil uHCTpYKTaXx 1o Th.
2 IlonsiTre 0 MeTOIAaX MO3HAHUS B 1 03.09 bubmmorexa [IOK
' https://m.edsoo.ru/ff0d227e
XUMUHU
Huctpykrax o Th. [Ipaktuueckas
pabota Ne 1 «IIpaBuna paboTsI B bubnuoreka [IOK
3 . 1 1 08.09
J1a00paToOpuu U MPUEMBI OOpaIICHHS https://m.edsoo.ru/ff0d23dc
¢ 1abopaTopHBIM 000PYAOBaHUEM)
Yuctele BemecTBa 1 cMecu. CriocoObl bubnuoreka [JOK
4 . 1 10.09
pasaeiieHust cMecei https://m.edsoo.ru/ff0d26ca
Huctpykrax o Th. [Ipaktuueckas
5 pabota Ne 2 «Pa3nenenue cMmeceit (Ha 1 1 15.09 bubmuoreka [JOK
MpUMEPE OUUCTKU NMOBAPEHHOMN ' https://m.edsoo.ru/ff0d28c8
conun)y». Cmapmoswiii KOHmMpOIib.
bubmuoreka [JOK
6 ATOMBI U MOJIEKYJIbI 1 17.09
Y https://m.edsoo.ru/ff0d2a6¢c
XUMHUYECKHUE AIEMEHThI. 3HAKH bubnmuoreka [JOK
7 1 22.09
(CMMBOJIBI) XUMHUYECKUX IIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 IIpocTeie u ci0XHBIE BELIECTBA 1 24.09 bubnuorexa [IOK



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

https://m.edsoo.ru/ff0d2a6¢c

bubmuoreka [JOK

9 ATOMHO-MOJIE O¢ y4eHHUe 29.09
TOMHOMOJICKYIHIPHOE ¥4 https://m.edsoo.ru/ff0d2d50
3aKOH MOCTOSHCTBA COCTaBa
10 BeIecTB. XuMHuuecKkas hopmyIa. 01.10 bubmmoreka [JOK
BaneHTHOCTh aTOMOB XMMHUYECKUX ' https://m.edsoo.ru/ff0d2eae
3JIEMEHTOB
OTHOcHUTENbHAS aTOMHAs Macca.
11 OTHOCHUTENbHAS MOJICKYJIIpHAS 06.10 bubmorexa HOK
yip ' https://m.edsoo.ru/ff0d323c
Macca
MaccoBas 10J1s1 XHMAYECKOTO bu6mmoreka [IOK
12 08.10
3JIEMEHTA B COCTMHEHNUU https://m.edsoo.ru/ff0d350c
13 KonunuectBo Bemecrra. MoJib. 13.10 bu6moreka [IOK
Mounsipuas Macca ' https://m.edsoo.ru/ff0d5230
®Ou3nvecKrue U XUMUYECKHE SBICHHUS. bubmuorexa [JOK
14 15.10
XuMu4ecKasi peakius https://m.edsoo.ru/ff0d37fa
[Ipu3Haku 1 ycioBUs MPOTEKaAHUS bubnuoreka [IOK
15 . 20.10
XUMHUUYECKUX PeaKInil https://m.edsoo.ru/ff0d3al6
3aKOH COXpaHEHHUsI MacChl BEIIIECTB. bubnuoreka [JOK
16 22.10
XUMUYECKUE YPABHECHUS https://m.edsoo.ru/ff0d3b88
BrruncieHust KoaudecTBa, MacChl
17 BCIIICCTBA 110 YPABHCHUSAM 03.11 bubmorexa HOK
B P . ' https://m.edsoo.ru/ff0d5708
XUMHUYECKUX PEAKITU
Knaccudukanus XuMuueckux
18 eaKIui (COeAMHEHUS, PA3I0KECHHUS 05.11 bubmmorexa [TOK
peartt A P ’ ' https://m.edsoo.ru/ff0d3f34
3aMeleHus, oOMeHa)
19 M. B. JIoMOHOCOB — yu€HBIii- 1011 bubnuoreka [IOK

sHuuKIoneaucT. O0o0IIeHUE U

https://m.edsoo.ru/ff0d40c4



https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
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CUCTEMAaTU3alus 3HaAaHNHI

KonTtposnsHas padota Nel mo Teme

bubmuoreka [JOK

20 12.11
«BeniecTBa 1 XMMUYECKUE PEAKLIUID) https://m.edsoo.ru/ff0d4290
Bo3ayx — cmech razos. Cocras
21 Bo3ayxa. Kucinopox — sjieMeHT U 17.11 bubnmorexa LOK
yxa. p ' https://m.edsoo.ru/ff0d448e
npocroe BeuiecTBo. O30H
DU3NYECKUE U XUMUYECKUE CBOMCTBA
22 KHCIIOpo/1a (peaKIui OKUCIICHUS 19.11 bubnmorexa LOK
P P ’ ' https://m.edsoo.ru/ff0d4614
ropenue). [lonstue 00 oxcuaax
CriocoOpI MOTy4eHHST KUCITIOPOia B
23 Ja00paTOPHH U MTPOMBIIIIICHHOCTH 24.11 bubmorera [JOK
patop p ’ ' https://m.edsoo.ru/ff0d497a
[Tpumenenue kuciopoaa
TenoBoit 3¢ ekt xumuueckoin
peaKkuuu, MOHITHE O bubnuoreka [IOK
24 26.11
TEPMOXMMHUYECKOM YPaBHEHUH, IK30- https://m.edsoo.ru/ff0d4790
1 DHIOTEPMUYECKUX PEAKIUAX
TormmBo (HedTh, yroias U METaH).
25 3arpssHeHue BO3ayXa, CII0COOBI €ro 01.12 Eubmorexa HOK
P R, ' https://m.edsoo.ru/ff0d4c4a
MIpeI0TBpAaILeHuUs
Huctpykrax o Th. [Ipaktuueckas
26 pabota Ne 3 o teme «Ilonyuenue u 03.12 bubnuoreka [IOK
coOupaHue KHCIOpoa, U3y4YeHHE €T ' https://m.edsoo.ru/ff0d4ae2
CBOMCTB»
97 Bomopoa — snemeHT u ipocToe 08.12 bubnunoreka [JOK
BemecTso. Haxoxnenue B mpupoae ' https://m.edsoo.ru/ff0d4dd0
08 duznyecKre 1 XMMUYECKUEe CBOMCTBA 10.1 bubmuoreka [JOK
Bojopoaa. IIpumenenue Bogopona ' https://m.edsoo.ru/ff0d4dd0
29 IlousaTue o KuCI0TaxX U COJISIX 15.12 bu6mmoreka [JOK



https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
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https://m.edsoo.ru/ff0d50d2

30

Cnoco0bl moTy4eHust BOAOPO/ia B

17.12

bubmuoreka [JOK

nabopaTopuu https://m.edsoo.ru/ff0d4dd0
Nucrpykrax no Th. IlpakTtuyeckas

31 pabota Ne 4 o Teme «Ilonydenne u 912 bubnuorexa [JOK
coOupanue BOAOPOJIa, HU3YICHHUE ero https://m.edsoo.ru/ff0d4f42
CBOMCTB»

32 MouisipHblii 00BEM ra3oB. 3aKOH 2412 bubnnorexa [JOK
ABoraapo https://m.edsoo.ru/ff0d542e
Brrunciaenust 00n€Ma, KoJIM4ecTBa

33 BEII[ECTBA ra3a Mo €ro N3BECTHOMY 29.12 bubmorexa TOK

- https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIlECTBA WK 00BEMY
[ToBTOpHBII HHCTpYKTaX 10 Th.

34 Broraucienus 005EMOB ra3oB 110 12.01 bubmuorexa [JOK
YPaBHEHUIO PEAKIIUH HA OCHOBE https://m.edsoo.ru/ff0d5708
3aKOHA OOBEMHBIX OTHOIICHHH ra30B
dOusnvecKkrue U XMMHUYECKHE CBOMCTBA bubmuorexa [JOK

35 14.01
BOJEI https://m.edsoo.ru/ff0d587a
CoctaB ocHoBaHui. [lonsrue 00 bubnuorexa [JOK

36 19.01
WHJIUKATOPax https://m.edsoo.ru/ff0d59e2
Bopa xak pacTBOpuUTEIb.

37 HackimienHbie ¥ HEHACHIIIIEHHBIE 2101 bubnuoreka [JOK
pacTtBOpbl. MaccoBas J10J1s BEIIECTBA https://m.edsoo.ru/ffod5b40
B pacTBOpE
Nuctpykrax no Th. IIpaktnueckas

38 pabota Ne 5 o Teme 2601 bubnuoreka [IOK

«IIpuroToBieHne pacTBOPOB C
OIpENENEHHON MacCOBOM 10JIer

https://m.edsoo.ru/ff0d5eba



https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba

pacTBOPEHHOTO BEIIECTBA»

KonTtposneHas padota Ne2 mo teme

bubmuoreka [JOK

39 28.01
«Kucnopox. Bonopox. Bona» https://m.edsoo.ru/ff0d6342
Oxcuppl: cocTaB, KiIacCU(UKALINS, bu6mmoreka [{OK

40 31.01
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tosmydyenne u XMMHUYECKUE CBOMCTBA

41 KI/ICJI}:THHX OCHOBHBIX U 02.02 bubmorexa HOK

’ ' https://m.edsoo.ru/ff0d664e

aM(oTepHBIX OKCHUIOB

42 OcHoBaHMUsI: COCTaB, KIacCH(pUKAIIHS, 04.02 bubnuorexa [JOK
HOMEHKJIaTypa ' https://m.edsoo.ru/ff0d67ca
[TonyyeHne u XUMHUYECKUE CBOWCTBA bubnuoreka [IOK

43 . 09.02
OCHOBaHUH https://m.edsoo.ru/ff0d67ca
Kucnotsr: cocras, knaccudukanms, bu6moreka [IOK

44 11.02
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
[Tonydyenne u XMMHUYECKUE CBOIMCTBA bubnuoreka [IOK

45 16.02
KHCJIOT https://m.edsoo.ru/ff0dfee2
Conu (cpennue): HOMEHKIATypa, bubnuoreka [JOK

46 CIOCOOBI MOJTyYEHUS, XUMUYCCKHE 18.02 https://m.edsoo.ru/00ad947
CBOMCTBa 4
Huctpykrax o Th. [Ipaktuueckas
pabota Ne 6. Pemenue bubnnoreka [JOK

47 SKCIEPUMEHTAIBHBIX 3a]a4 110 TEME 25.02 https://m.edso00.ru/00ad9b7
«OCHOBHBIE KJIACCHI HEOPTaHUYECKUX c
COEOUHEHUI
I'eneTnueckas CBSI3b MEXKIY bubnunoreka [JOK

48 KJIacCaMHM HEOPraHUYECKUX 02.03 https://m.edsoo.ru/00ad9a5
COEMHEHU N 0

49 O06o01eHre U cucTeMaTu3arus 04.03 bubmuoreka [JOK



https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
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3HAHUI

https://m.edsoo.ru/00ad9ch
2

KonTtposnsHas padota Ne3 mo Teme

bubmmoreka [{OK

50 "OCHOBHBIE KJIACCHI HEOPraHUYECKUX 09.03
o P https://m.edsoo.ru/00ad9ela
COE€AUHEHU I
[TepBbIe MOTBITKA KIIACCH(PUKAITTU
51 XUMHUYECKHX dieMeHTOB. IloHnsarue o 11.03 bubmmorexa [TOK
) ' https://m.edsoo.ru/00ad9ffa
Trpynmnax CXOJHBIX JIEMEHTOB
[Tepuonnueckuii 3aKOH U
52 [Iepnoanueckas cucrtema 16.03 bubnuoreka [IOK
XUMHUYECKUX AemMeHToB /l. 1. ' https://m.edsoo.ru/00ada52c
MenneneeBa
bu6moreka [IOK
53 [Tepuoapl, TPYIIIBI, TTOATPYIIITHI 18.03
PHOJEL TPy APy https://m.edsoo.ru/00ada52¢c
bu6mmoreka [IOK
Crpoenne atomoB. CocTaB aTOMHBIX
54 23.03 https://m.edsoo.ru/00ada34
anep. M3oTomnsl 5
CtpoeHue IeKTPOHHBIX 000JI09eK
. bu6mmoreka [JOK
55 aToMOB 3J1eMeHTOB [leproanueckoit 25.03
https://m.edsoo.ru/00ada6bc
cuctemsl /1. 1. MenaeneeBa
XapakTepucTUKa XUMHUYECKOTO
bubmuoreka [JOK
DIIEMEHTA 110 €0 MOJIOKEHHUIO B
56 . 06.04 https://m.edsoo.ru/00ada82
Ilepuoanueckoii cucreme /1. 1. 4
Menneneesa -
3nauenue [lepuoauyeckoro 3akoHa
57 JUIS pa3BUTHS HAyKU U MpakTUK. /1. 08.04 bubnuoreka [IOK
N. MenaeneeB — y4€HbIi, Ie1aror 1 ' https://m.edsoo.ru/00ada96e
rpaKJaHUH
58 DNEKTPOOTPULIATENBHOCTh ATOMOB 13.04 bubnuorexa [IOK



https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
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https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e

XUMHYECKUX 3JIEMEHTOB/
Bcepoccuiickas mpoBepouHas pabota

https://m.edsoo.ru/00adaab8

bubmmoreka [{OK
" 1 15.04
59 OHHAA XUMIHCCKAT CBASH >0 https://m.edsoo.ru/00adac34
60 KoBanenTnas nousipHas XumMu4eckas 1 20.04 bubnuorexa [JOK
CBSI3b ' https://m.edsoo.ru/00adaab8
KoBanenTnas HenossipHas bubnuorexa [JOK
61 1 22.04
XUMHYECKas CBSI3b https://m.edsoo.ru/00adaab9
bubmmoreka [{OK
62 C 1 27.04
TCHCHb OKHCICHIA https://m.edsoo.ru/00adae28
bu6moreka [IOK
OKXUCIUTETHFHO-BOCCTAHOBUTEIIHHBIE
63 1 29.04 https://m.edsoo.ru/00adb07
peaxin 6
bu6mmoreka [IOK
64 OKHUCIATEIA U BOCCTAHOBUTEIN 1 04.05 https://m.edsoo.ru/00adb07
6
bu6mmoreka [IOK
Hrorosas koHTpOJBHAS padoTa.
65 1 06.05 https://m.edsoo.ru/00adb48
Crpoenue atoma. XUMHUYECKAsI CBSI3b. 6
. bu6mmoreka [JOK
PesepBusblil ypok. O000IIIEHHE U
66 p P EH 1 11.05 https://m.edsoo.ru/00adb33
cUCTEMATU3alUs 3HAHUI c
. bubnuoreka [JOK
PesepBueblil ypok. O0001IEHNE U
67 P P ?l 1 13.05 https://m.edsoo.ru/00ad9ch
cUcTEMAaTU3alUs 3HAHUI )
68 PezepBHblit ypok. O00O1IIEHNE U 1 20.05 bubnuoreka [IOK
cucTeMaTu3alus 3HaHuH 25.05 https://m.edsoo.ru/ff0d61c6
OBILIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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9 KUIIACC

KoaudecTBo 4acoB

DJIEeKTPOHHbIE
Jlara usy4yenus
Ne KonTpoa IIpakTu4yec uugposkie
Tema ypoka
n/n Bceero bHBIE KHe o0pa3oBaTe/ibHbIE
padoTsI padoThbI Monnary | Gakmiu. pecypchl
BBoanslii nHCcTpyKTa) 1o Th.
[leproanueckuii 3aKoH. bubnnorexa [JOK
1 [lepuoauueckas cucrema 1 01.09 https://m.edsoo.ru/00adb
XUMHUYECKUX AemMeHToB /l. U. 5%
MenneneeBa
[TepBuunsbil uHCTpYKTaX 1o Th.
bu6mmoreka [IOK
3aKOHOMEPHOCTHU B U3MEHEHUH
2 . 1 05.09 https://m.edsoo.ru/00adb
CBOMCTB XUMHUYECKHX AJIEMEHTOB 6b6
MEPBBIX TPEX MTEPUOJOB T
bu6mmoreka [IOK
Knaccudukanus u HOMEHKIaTypa
3 1 08.09 https://m.edsoo.ru/00adb
HEOPraHMYECKHUX BEIECTB
7e2
. bu6mmoreka [JOK
Bubl XuMu4eckoil CBA3M U TUIIBI
4 . 1 12.09 https://m.edsoo.ru/00adb
KPUCTAJUIMYECKUX PEIIETOK ac6
Bxoonas xonmponvuas paboma
[ToBTOpEHue u yriyonenue
5 P T 1 1 15.09
3HaHUH OCHOBHBIX Pa3/IeoOB
Kypca 8 knacca.
Knaccugukanus XuMHuuecKux bubnuoreka [IOK
6 peakuuii o pa3aIuYHbIM 1 19.09 https://m.edsoo.ru/00adb
MpU3HaKaM ch0
7 [TonsTHE O CKOpOCTH 1 2209 bubnuorexa [IOK
XUMHUYECKOH peakiuu. [londarue ' https://m.edsoo.ru/00adb



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

O TOMOI'CHHBIX U I'€TCPOIrCHHBIX
peaKimsx

e9%a

TloHAaTHE O XUMHUYECKOM
paBHOBecuu. DakTOpHI,
BJIMSIFOIIME HA CKOPOCTh

bu6mmoreka [{OK

8 . 26.09 https://m.edsoo.ru/00adc
XHUMHYECKON PEeaKINH U 98¢
MOJIOYKEHHUE XUMUYCCKOTO
paBHOBECHS
OKucIuTebHO- bubmorera [JOK
9 29.09 https://m.edsoo.ru/00adc
BOCCTaHOBHUTEJIHHBIC PEAKIIHH ade
Teopust 3EKTPOTUTUYECKON bubnmnoreka IJOK
10 mquccoranui. CHIIbHBIC | 03.10 https://m.edsoo.ru/00adc
cI1a0bIe DIEKTPOIIUTHI d68
bu6moreka [IOK
11 HoHHbIe ypaBHEHUS peaKIuit 06.10 https://m.edsoo.ru/00add
448
XUMHUYECKUE CBOMCTBA KUCIOT U
OCHOBAaHHH B CBETE bubnmuoreka [JOK
12 MpeACTaBICHUI 00 10.10 https://m.edsoo.ru/00add
ANEKTPOJUTUUECKOU 5d8
JTUCCOITUAITAN
XUMHUYECKUE CBOMCTBA COJIeH B
CBETE MPEACTABICHUI 00 bubmotera [JOK
13 . 13.10 https://m.edsoo.ru/00add
ANEKTPOJUTUYECKON 82
JUCCOIUAITAN
bu6mmoreka [JOK
14 [Tonsatue o runponuse conei 17.10 https://m.edsoo.ru/00add
9d4
15 KonTtponsHas padota Ne2 mo 20.10 bubnuorexa [IOK



https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add9d4

TeMe «DIEKTPOIUTHIECKAS
aucconyanus. XUMHAYECKHE
peakiuu B pacTBOpax»

https://m.edsoo.ru/00add
di2

Nucrpykrax no Th.
[Ipaktuyeckas padora Ne 1.

bu6mmoreka [{OK

16 24.10 https://m.edsoo.ru/00add
«Pemenne 3KCrIepuMEHTATBHBIX bfa
3a/1a4» bfa
O0001IeHE U CHCTEMAaTH3a brbmmorexa [OK
HUC U CUCTEMATHN ns
17 o B 03.11 https://m.edsoo.ru/00add
3HAHUUN
ec0
OO6mras xapakTepucTuka bubnuorexa [JOK
18 raJoreHOB. XUMUYECKUE 07.11 https://m.edsoo.ru/00add
CBONCTBA HA ITPUMEPE XJI0pa fe2
Xmopoogopoa. ConsHast bubnuorexa [JOK
19 KHCJI0Ta, XUMUYCCKHE CBOMCTBA, 10.11 https://m.edsoo.ru/00ade
HOJIy4eHHUE, IPUMEHCHHE 104
Huctpykrax no Th.
[IpakTrueckast pabota Ne 2 o bubmorera [IOK
20 P P e 14.11 https://m.edsoo.ru/00ade
teme «llomydeHue conssHOU 349
KHUCJIOTBI, U3y4YECHHUE €€ CBOMCTBY o
Brrunciienus no ypaBHEHUSIM bubmuoreka [JOK
21 XUMUYECKUX PEAKIUi, €CITN OJINH 17.11 https://m.edsoo.ru/00ade
U3 PEareHTOB JaH B U30BITKE 488
bubmuoreka [JOK
OO6mras xapakTepucTuKa
22 21.11 https://m.edsoo.ru/00ade
aneMeHToB VIA-rpynmbl
64a
AmtoTponHbIe MOU(BUKAITTT
cephl }pIaxomneHHei bl U €€ bubmotera [JOK
23 DL P 24.11 https://m.edsoo.ru/00ade

COCIMHEHUH B IIPUPOJIE.
XHUMHUYECKUE CBOWCTBA CEPBI

64a



https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a

CepoBoa0po1, CTpOCHHUE,

bubmuoreka [JOK

24 ¢bu3nvecKkue 1 XUMHUECKUE 28.11 https://m.edsoo.ru/00ade
CBOMCTBA 802
Oxkcunpl cepol. CepHas KUCIOTA, bu6mmoreka [{OK
25 ¢bu3nvecKne 1 XUMHUECKUE 01.12 https://m.edsoo.ru/00ade
CBOMCTBA, IPUMEHEHUE a28
XHWMHUYECKUE PEAKLUH, JISKAILNE
B OCHOBE ITPOMBIIIJIECHHOTO
. bubmmoreka [{OK
26 C110C00a MOy HEHHS CepHOI 05.12 https://m.edsoo.ru/00ade
KHCIIOTBI. XUMHYECKOE c8a
3arpsi3HEHUE OKPYXKaIoIen
Cpelbl COeTMHCHUSIMU CEPBI
Brruncnenne MmaccoBou 1oau Bubmaorexa IIOK
27 08.12 https://m.edsoo.ru/00ade
BBIXO0/1a TTPOJIYKTA PEAKITUN c8a
OO6mras xapakTepucTuKa
anemeHToB VA-Tpynmbl. A30T, bubmuorexa [JOK
28 pacrpoCcTpaHeHHE B PUPOJIC, 12.12 https://m.edsoo.ru/00ade
(buznuecKkue U XuMU4ecKue eab
CBOICTBa
AMMumak, ero pusndeckue u bubnuoreka [JOK
29 XUMUYECKHNE CBOMCTBA, 15.12 https://m.edsoo.ru/00adf
MOJIy4YeHUE U MPUMEHEHHE 004
HNuctpykrax no Th.
[IpakTuueckas pabora Ne 3 mo bubmorexa LIOK
30 19.12 https://m.edsoo.ru/00adf
teme «llonmyueHune ammuaka, 180
W3y4YEHUE €ro CBOMCTBY
A30THas KUCIOTa, €€ prusnueckue bubmotera [JOK
31 22.12 https://m.edsoo.ru/00adf

1 XUMHUYECKHE CBOMCTBA

306



https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf306

Hcnonp30BaHue HUTPATOB U
COJIEW aMMOHMSI B KA4ECTBE
MUHEPAIbHBIX YI0OpEHHHA.

bubmuoreka [JOK

32 26.12 https://m.edsoo.ru/00adf
XHUMHYECKOE 3arpsA3HEHUE 518
OKpYKaroLIEen CpeJibl —
COCIMHEHUSIMU a30Ta
dochop. Okcun dpocdopa (V) u Bu6morexa LIOK
33 docgopras krcoTa, 29.12 hitps://m. edso0.ru/00adf
(bu3HUecKre U XUMUICCKHE 684
CBOWCTBa, MOJTydeHUE
[ToBTOpHBIN HHCTpYKTaxX 110 Th.
Ucnonws3oBanne docdaTtoB B bubnuorexa [JOK
34 Ka4ecTBE MUHEPATbHBIX 12.01 https://m.edsoo.ru/00adf
ynoOpeHuit. 3arps3HeHne c20
MPUPOIHOM cpenbl hochaTamu
VYriepon, pacnpocTpaHeHUE B bubnuoreka [IOK
35 npupo/ie, GU3NIecKue u 16.01 https://m.edsoo.ru/00adf
XUMHUYECKHE CBOMCTBA d9c
Oxcunpl yriaeposa, ux
(hbM3UYEeCKUEe U XUMHUYECKUE bubnuoreka [JOK
36 CBOMCTBA. DKOJIOTHYECCKUE 19.01 https://m.edsoo.ru/00adf
poOJIeMBbl, CB3aHHBIC C ebe
okcuzom yriepoaa (1V)
bubmuoreka [JOK
37 VYroJbHas KUCHOTA U €€ COJn 23.01 https://m.edsoo.ru/00ae0
06c
HNucrpykrax no Th.
IIpakTnyeckas padora Ne 4 o Bubmmorexa LIOK
38 26.01 https://m.edsoo.ru/00ae0

teme "[lonmydenue yriekuciaoro
ra3a. KauecTBeHHas peakius Ha

27e



https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
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KapOoHaT-uOH"

[TepBoHauanbHBIE TOHATHUS 00

bubmuoreka [JOK

39 OpraHUYeCKUX BELIECTBAX KaK O 30.01 https://m.edsoo.ru/00ae0
COCIMHEHUSX yriiepoa 54e
bu6mmoreka [{OK
40 Kpemuuii u ero coeaunenus 02.02 https://m.edsoo.ru/00ae0
80a
Nucrpykrax no Th.
[IpakTnueckas padbora Ne 5. bubnnorexa [JOK
41 Pemrenne skcnepuMeHTAIBHBIX 06.02 https://m.edso0.ru/00ae0
3a7a4 no teMe «BaxHenmme bf2
HEMETAJLIbl M UX COCTUHEHUS
Kontponbras padota Ne3 no bubmuorexa [JOK
42 Teme «BaxHeine HeMeTalIbl 1 09.02 https://m.edsoo.ru/00ae0
HUX COCINHCHUS el8
OO6mras xapakTepucTuKa
XUMUYECKUX DJIEMEHTOB —
MeTa/IoB. MeTayindeckas CBSI3b bubmorera [IOK
43 13.02 https://m.edsoo.ru/00ael
1 METaJUTMYeCKast 036
KpUCTAJUTMYECKas pemIéTka.
®du3nYeCKre CBOMCTBA METAIIIOB
XUMHYECKHE CBOMCTBA METAJIJIOB. bubmuoreka [JOK
44 DIIEKTPOXUMHUYECKUI P 16.02 https://m.edsoo.ru/00ael
HaIpsHKEHUH METaJIIOB 156
O61ue crnocoObl MOTyYeHUS
MetaiuioB. CriiaBbl. Beruncienus bubnuoreka [JOK
45 10 YPaBHEHUSAM XUMHUYECKHUX 20.02 https://m.edsoo.ru/00ael
peaxiui, eciu OJuH 13 156
pEareHToB COJEPKUT MPUMECH
46 [lonaTHe 0 KOPpO3UK METAJIIOB 27.02 bu6mmoreka [JOK



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

https://m.edsoo.ru/00ael
278

bubmuoreka [JOK

47 Illenoynbie METAIIIBI 02.03 https://m.edsoo0.ru/00ael
4b2
Oxcuapl ¥ THIPOKCH]IBI HATPHSI U bubnmorexa LHOK
48 06.03 https://m.edsoo.ru/00ael
KaJIus
4b2
bubmmoreka [{OK
IllenoyHo3eMeNbHBIE METAJIIbI —
49 . . 09.03 https://m.edsoo.ru/00ael
KaJIbIIMH ¥ MarHui
5e8
B . bubnuorexa [JOK
QXHEHIITHE COeTUHEHHS
50 13.03 https://m.edsoo.ru/00ael
KaJIbIIMS
5e8
O06o001enre 1 cucTeMaTusa
51 Hj HUE U CUCTEMAaTH3aIUs 16.03
3HaAHUH
N . bu6mmoreka [IOK
JKEcTKOCTE BOIBI M CIIOCOOEI €8
52 23.03 https://m.edsoo.ru/00ael
YCTpaHECHHS
886
Huctpykrax no Th.
bu6mmoreka [JOK
[IpakTuueckas pabota Ne 6 o
53 I 27.03 https://m.edsoo.ru/00ael
teme "JKECTKOCTh BOJIBI U 268
METO/Ibl €€ yCTpaHeHus" T
bubmuoreka [JOK
54 ATIOMUHHI 06.04 https://m.edsoo.ru/00ael
c64
AmboTepHbIe CBOWCTBA OKCHIA U bubmorexa [IOK
55 10.04 https://m.edsoo.ru/00ael
TUIPOKCHUIA
c64
56 Kenezo 13.04 bubmorexa HOK

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



https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86

dsé

OKCI/II[BI, THAPOKCUABI U COJIN

bubmuoreka [JOK

57 17.04 https://m.edsoo.ru/00ae3
xenesa (1) u xenesa (111)
5e6
O0001enre U CHCTEMATH3 AL
58 H} . 20.04
3HAHUI
Nucrpykrax no Th.
[IpakTnueckas padora Ne 7. bubnuorexa [JOK
59 Pemenue skcriepuMeHTATBHBIX 24.04 https://m.edsoo.ru/00ae3
3a7a4 1o TeMe «BakHelmnine de8
METAJIIbI U UX COETUHEHUD)
Brrurcnenus o ypaBHEHUAM
XUMHYECKUX PEaKIU, €CIIA OJINH
bu6mmoreka [IOK
W3 PEarcHTOB JIaH B U30BITKE HITU
60 27.04 https://m.edsoo.ru/00ael
COJICP)KHUT TIPUMECH. 750
Brruncnenns MmaccoBoit noim -
BBIXO/JIa TIPOJIYKTA PEAKIIUH
O00011IeHIE U CUCTEMATHU3ALIUS
61 o t 04.05
3HAHUI
Kontponbras padoTta Ne4 o
62 TeMe «BaxkHelne MeTajbl U 08.05
HUX COEIMHEHUS
bubmuoreka [JOK
BemectBa u maTepuaibl B
63 . 11.05 https://m.edsoo.ru/00ae3
MMOBCEIHEBHOM KU3HU YETIOBEKA f50
bubmuoreka [JOK
XHUMHYECKOE 3arps3HeHUE
64 . 15.05 https://m.edsoo.ru/00ae4
OKpY’KaroIel Cpe/Ibl
270
Poinp xuMuu B pelieHuu Bbubnuoreka IIOK
65 P 16.05 1

OKOJIOTHYCCKHX HpO6J'IeM

https://m.edsoo.ru/00ae4



https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270

270

PesepBHeiit ypok. O600IIeHNE 1

bubmuoreka [JOK

66 N 1 18.05 https://m.edsoo.ru/00ae0
cucreMaTtmni3aluda 3HaHUU
doa
. bu6mmoreka [{OK
Pese ok. O0001IEeHne
67 PBHBI YPOK fu et 1 22.05 https://m.edsoo0.ru/00adb
cucreMaTrni3aluda 3HaHUU
33c
. bubmmoreka [{OK
Pese ok. O0001mEeHne
68 PBHDIH YpOk iu e 1 25.05 https://m.edso00.ru/00ad9
cucreMaTtui3anda 3HaHUU
chb2
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME



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

INPOBEPAEMBbBIE TPEBOBAHUSA K PE3YJIBTATAM OCBOEHMUS

OCHOBHOM

OBPA3OBATEJILHON MTPOT'PAMMBI

8 KUIACC

Kon
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble MpeAMeTHBbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOIA
0o0pa3oBaTeIbHOIi MPOrpaMMBbI OCHOBHOT'O 00111€ro
o0pa3zoBaHus

1

ITo teme: «IlepBoHaUanbHBIE XUMUYECKUE MOHATHUS»

1.1

pacKpbhIBaTh CMBICII OCHOBHBIX XHUMHYECKHUX TIOHSATHN: aToOM,
MOJIEKYJIa, XUMUYECKHH DIIEMEHT, MPOCTOE BEIIECTBO, CIOXKHOE
BEIIIECTBO, CMECh (OJHOPOJHAS M HEOTHOPOIHAs), BAJICHTHOCTH,
OTHOCHTENIbHAs aTOMHasi W MOJIEKYJSIpHAas Macca, KOJUYeCTBO
BEIIlECTBa, MOJIb, MOJISIPHAs Macca, MaccoBasi J0Js XHUMHYECKOTO
3JIEMEHTa B COCIMHEHUHU, MOJISIPHBIA 00BEM, XUMUYECKasT peaKIus,
KiIaccuukanus —peakiui: peakiuu COCAUHCHHMs, PEaKIuu
pa3NoKEHUs, PEaKIMM 3aMEIICHHS, PEakluu OOMEHa, 9K30- H
SHJOTEPMHUUYCCKHE PEaKINH, TeTUIOBON 3(PeKT peakiuu, pacTBop,

MaccoBasi J10Jig BelecTBa (MPOLEHTHAs! KOHIIEHTPAIIMsI) B pacTBOPE

1.2

HWIITIOCTPHUPOBATHE B3AMMOCBA3b OCHOBHBIX XUMHYCCKUX MOHATHH U
IIPUMCEHATE OTHU MOHATHUA IIPpH OINHCAHHMMU BCIICCTB W HX

MpEeBpaIleHUA

1.3

HCIIOJIb30BAaTh XUMHWYCCKYIO CUMBOJIUKY [JIA COCTABJICHUA Q)OpMYH

BCIICCTB U ypaBHCHI/Iﬁ XHUMHYCCKHUX peaKHI/Iﬁ

1.4

pacKpbIBaTb CMBICII 3daKOHOB COXpaHCHHA MaACChbl BCIICCTB,
IMOCTOAHCTBA COCTAaBd, ATOMHO-MOJICKYJIAPHOI'O YYCHUS, 3aKOHa

ABoraapo

1.5

OonpeCACiisiITb BAJICHTHOCTb AaTOMOB 3JIECMCHTOB B 6I/IHapHI:>IX

COCAUMHCHUAX

1.6

KJ'IaCCI/I(l)I/ILII/IpOBaTB XUMHUYCCKHUE pPCaKIUU (HO qUCIIy U COCTaBy




YYaCTBYIOIIMX B PEaKIH BEUIECTB, 10 TEIIIOBOMY 3(h(deKTy)

1.7

BBIUYHCIISITh OTHOCUTEIBHYIO MOJIEKYJIAPHYIO U MOJIIPHYIO MaccChl

BCIICCTB

1.8

BBIYUCIIATH MAaCCOBYIO JIOJIFO XUMHUYECKOTO 3JIeMEHTa 1o (opmyIie

COCAUHCHMS,

1.9

BBIYUCIIATH MAaCCOBYIO JJOJIIO BCHIECCTBA B PaCTBOPE

1.10

MPUMEHSTh  €CTECTBEHHOHAYYHBIE  METOJbl  TO3HAHUA  —
HaOMIOZICHUE,  WU3MEpPEHHe,  MOJCIHUPOBAHUE,  DKCIEPUMEHT

(peanbHBIN U MBICIICHHBIN)

I[Io Teme: «BaxHeWmne MpPEACTABUTEIN HEOPraHUYECKUX

BECIICCTB»

2.1

PaCKprIBaTb CMBICII OCHOBHBIX XHMHYCCKHX TIOHSATHH: OKCHn,

KHCjI0Ta, OCHOBAHHUEC, COJIb

2.2

OTIPEeNIATh MPUHAAJIEKHOCTh BEIIECTB K ONpPEAEIEHHOMY Kiaccy

coeMHeHu 1no popMynaam

2.3

KJIaCCU(UIIMPOBATH HEOPTraHUYECKUE BEIIECTBA

2.4

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMHYECKHE CBOMCTBA
BEIIECTB  pa3IMYHBIX  KJIACCOB,  TOATBEPXKAAs  OMHCAHUE
MpUMEpaMH  MOJICKYJSIPHBIX ~ YPaBHEHHH  COOTBETCTBYIOIIHUX

XUMHUYCCKUX peaKHI/Iﬁ

2.5

IMPOIrHO3UPOBATH CBOIiCcTBa BC€IIECTB B 3aBUCHMOCTH OT HX
Ka4€CTBCHHOI'0 COCTaBa, BO3MOXKHOCTU IIPOTECKAHUA XUMHUYCCKUX

IpEeBpaIICHUI B Pa3JIMYHBIX YCIOBUSAX

2.6

CIeJOBaTh IIpaBWJIaM II0Jb30BAaHUSA XUMHYECKOW MOCYIOM U
1a0opaTOpHBIM 00OPYJOBaHUEM, a TAKXKe MpaBUiIaM 0OpalleHus ¢
BEUIECCTBAMHU B COOTBETCTBUM C MHCTPYKLHAMM IO BBIIOJHEHUIO
71a00paTOPHBIX XUMUYECKUX OIBITOB MO HOJIYYEHUIO U COOMPAHUIO
ra3o00pa3HbIX BEHIECTB (BOJIOPO/a M KHCIOPOa), IPUTOTOBIECHUIO
pacTBOPOB C ONPENEIEHHON MacCOBOM J0JIed pacTBOPEHHOIO
BEILECTBA, IUNIAHUPOBATH U IIPOBOJAUTH XUMHUECKHUE SKCIIEPUMEHTBI
10 PAaClO3HABAHUIO PACTBOPOB ILIEIOYEH U KUCIOT € IOMOLIBIO

UH/IMKAaTOpOB (JIakMyc, GeHOIPTaTeHH, METUIOPAHXK U APYTHE)

2.7

IpOBOAUTDH paC‘{éTBI 0 YpaBHCHUIO XUMHYECKOM pcaknuu




IIo Teme: «Ilepmomuueckuit 3axkoH u Ilepumoamueckas cucrema
xumudeckux snementoB JI. . MenneneeBa. CtpoeHue atroMoB.
Xumudeckas CBSI3b. OKHUCAUTENEHO-BOCCTAHOBUTEIIbHBIE

peaKium»

3.1

PaCKpBIBATH CMBICII OCHOBHBLIX XUMHWYCCKUX TOHSTHH: AApO aroMa,
AJIEKTPOHHBIA CJIOM aToma, aTOMHas OpOWTanb, paguyc aroma,
XUMHUYECKas CBA3b, IOJIAPHAA W HCIOJIIpHAsA KOBAJICHTHASA CBA3b,
JJIEKTPOOTPULIATEIILHOCTh, MOHHAs CBsI3b, MOH, KaTUOH, aHWOH,

CTCIICHb OKHCJICHUA

3.2

KJ'IaCCI/I(bI/IIII/IpOBaTB XUMHNUYECCKHUE 3JIEMCHTBI

3.3

OTIUCHIBATh " XapaKTepru30BaTh TaOJIMYHYIO bopmy
[Tepuoaudeckoil cHCTEMBI XHUMHYECKHUX DJEMEHTOB: pa3uvaTh
TOHATUS «TJaBHasg moarpymnmna (Arpymma)y» ©u  «mobouyHas

noarpynna (brpymnma)», «Masbie» 1 «00IbIINE» MEPHOIbI

3.4

packpsiBaTh cMbica [lepunoanueckoro 3akona .M. Menneneena:
JNEMOHCTPUPOBaTh IOHUMAHUE MEPHOJUYECKON 3aBUCHMOCTH
CBOMCTB XHMHYECKHUX DJJIEMEHTOB OT UX TMOJOXEHUS B

[Tepuoanueckoii cucreme

3.5

COOTHOCUTh OOO3HAUYEHHUs, KOTOpPhIE HWMEIOTCS B  TaOIHIE
«Ileppognyeckass cucrema XuUMHU4Ueckux anemeHtoB  J[.M.
MenpeneeBa» ¢ YMUCIOBBIMU XapaKTEPUCTUKAMHU CTPOCHHS aTOMOB
XUMHUYECKUX DJIEMEHTOB (COCTaB M 3apsia sjapa, oOIIee 4YHCIo

OJICKTPOHOB U pacHpCACICHUEC UX 110 JICKTPOHHBIM CJ'IOHM)

3.6

OonpeaciiATb  CTCIICHb  OKHUCJICHHUA  JJICMCHTOB B 6I/IHapHBIX

COCIUHCHHUAX

3.7

OIIPCACIIATh BUI XUMHYECKOM CBS3HU (KOBaHCHTHaH n I/IOHHaSI) B

HCOPraHUYCCKUX COCINHCHHAX

9 KUIIACC

Kon
NpoBepsieMoro
pe3yJjabTara

IIpoBepsiemble MpeAMeTHBbIE Pe3yJIbTATHI OCBOEHHSI OCHOBHOI
00pa3oBaTe/IbHON MPOrpaMMbl OCHOBHOTO 00111€T0
o0pa3zoBaHus




IIo Teme: «BCH_ICCTBO U XUMHYCCKasd pCaKus»

1.1

pacKpbIBaTh CMBICII OCHOBHBIX XUMHUYECKUX IOHSATUI: PacTBOp,
AJIEKTPOJIUTHI, HEAJIEKTPOIUTHI, TIEKTPOJIUTUUECKAS JUCCOIHAIIHS,
peaKuyu MOHHOTO OOMEHa, KaTalln3aTop, XUMHUYECKOE paBHOBECHE,
obpaTuMble u HeoOpaTUMBbIe peakiuu,
OKHCITUTEILHOBOCCTAHOBUTEIILHBIC peakuuu, OKUCIIUTENb,
BOCCTaHOBUTENb, OKHUCIEHHE M BOCCTAHOBJIEHHE, AJJIOTPOIIHS,
aMm(oTepHOCTh, XUMHUYECKass CBI3b (KOBAJIEHTHAs, WOHHAH,
METaJUTMYECKas), KPUCTaJUIMUecKasi PeméTka, CIUIaBbl, CKOPOCTh

XUMHUYECKON peaKkuu

1.2

HUIUTIOCTPUPOBATH B3aNMOCBA3b OCHOBHBIX XUMHWYCCKUX MOHATHHN U
OPUMCHATL OTU TIOHATHUA IIPU OINHWCAaHWMHM BC€HIECTB HU HUX

NpeBpaIieHUun

1.3

COCTaBIIATh YPaBHEHUS AJIEKTPOJIUTUYECKON TUCCOIMALIUN KUCIIOT,
LIEJI0YEl U COJIEH, MOJIHBIE U COKPAIIEHHBIE YPABHEHUS PEaKIM

HOHHOI'O 0OMeHa

1.4

pacKpeiBaTh  CYIIHOCTh  OKHCIIHTEIBHO-BOCCTaHOBHTEIHHBIX
peaKiuii TOCPEICTBOM COCTABJICHUS AJIEKTPOHHOTO OajlaHCca 3TUX

peakuui

1.5

MPOBOAUTDH PACUETHI [0 YPABHEHUIO XUMUYECKON PeaKINU

Ilo Temam: «Hemeramnel u ux COCIUHCHUSA» U «MeTamiel U UX

COCAUHECHUA»

2.1

XapaKTepu30BaTh (OMUCHIBATH) o0O0mmMe ©  crenuduaeckue
XMUMUYECKHE CBOMCTBA TPOCTHIX W CJIOXHBIX  BEIIECTB,
HOJITBEPK/Iasi OMKCAHHE MPUMEPaMU MOJICKYISPHBIX U HOHHBIX

ypaBHCHI/Iﬁ COOTBCTCTBYIOIIUX XUMHUYCCKUX peaKHI/Iﬁ

2.2

COCTaBJIATH YPpaBHCHUSA peaKHHﬁ, MMOATBCPKAAOIIUX
CYILICCTBOBAaHHUC IeHETUYECKOH  CBS3U MCKAY  BCHICCTBAMU

Pa3JINYHbIX KJIACCOB

2.3

ITPOTHO3UPOBATH CBOMCTBa BEIIECTB B 3aBHUCHUMOCTH OT HX
CTPOCHHA, BO3MOXHOCTH MPOTCKAHUA XUMHUYCCKUX npeBpameHHﬁ

B PA3JIMYHBIX YCIIOBUAX

2.4

CJICAOBATh IIpaBHJIaM IIOJIb30BAHUA XUMHYIECKOM HOCY}IOﬁ n




1a00pPaTOPHBEIM 000PYAOBAHHUEM, a TAKXKE MPABUIIAM OOpaIIeHUS C
BCIICCTBAMU B COOTBCTCTBHU C HMHCTPYKIHAMHU IO BBITOJHCHHIO
Ha60paTOpHI)IX XUMHUYCCKHX OIIBITOB 110 IMOJYYCHUIO U CO6I/IpaHI/IIO

ra3000pa3HbIX BEIIECTB (aMMHUaKa U YTJIEKHUCIIOTO ra3a)

2.5

IMPOBOAWTL PCAKIWH, HNOATBCPKAAIONINC Ka4eCTBEHHBI COCTAaB
Pa3IMYHBIX BCHICCTB: PACIIO3HABATL OIBITHBIM HYTGM xJijopua-,
Opomua, woama, KapOonar, ¢ocdar, cumkar, cyabdar,
TUAPOKCUIWOHBI, KATUOHBI aMMOHU, HOHBI U3YYCHHBIX MCTAJIJIOB,

MIPUCYTCTBYIOIIUE B BOAHBIX PACTBOPAX HEOPraHUYECKUX BEIIECTB

ITo Teme: «XuMus u OKpy)Karomas cpeiar»

3.1

pacKpbIBaTh CMBICI OCHOBHBIX XUMHYeCcKHX moHsTui: [IJK

BCIICCTBA, KOPPO3Hd MCTAJIJIOB

3.2

HpI/IMeHSITB OCHOBHBIC OHepaHI/II/I MLICHHTGHBHOﬁ OCATCIIBHOCTHU —
aHaJIM3 W CHUHTE3, CpaBHEHHE, OO0O0OIIEHHE, CHCTeMaTH3aIIHIo,
BBISABJIICHHUC HpI/I‘—II/IHHO-CHe,ZICTBeHHBIX CBSISGf/i — I I/ISy‘-IeHI/ISI
CBOWCTB BEIIECTB M XMMHUYCCKUX PEAKIUI; €CTeCTBCHHOHAYYHBIC
METOJbI MO3HAHUS — HAOJIOJICHUE, W3MEpPEHUE, MOJICIHPOBAHHE,

AKCIIEPUMEHT (PeabHBIA U MBICTICHHBIN)




HPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

8 KUIACC

Kox

HpOBepﬂeMLIﬁ JIEMEHT COACPKaHUA

1

HepBOHa‘-IaJII)HI)IG XUMHNUYCCKHUEC ITOHATUA

1.1

[Ipenmer xumuu. Ponp XMMUM B )KU3HU YEJIOBEKA. XUMHUS B CUCTEME HAYK.
Tena u BemecTBa. PU3NYECKUE CBOMCTBA BEIIECTB. ArperaTHOE COCTOSTHUE

BCIICCTB

1.2

ITonarue o METOJaX IIO3HAaHHA B XHUMUH. Yucteie BCIICCTBA U CMCCH.

Crioco0sI pasneneHus cMmecen

1.3

AToMEI T MOJICKYJIBI. Xumnaeckue djeMeHTBl. CHMBOJIBI XHMHYECKHX
QJICMCHTOB. HpOCTBIe N CJIOXHBIC BCHICCTBA. ATOMHO'MOJ’ICK}’J’IHpHOG

Y4ECHHUE

1.4

Xumuyeckass ¢opmyna. BaleHTHOCTP aTOMOB XMMHUYECKHUX DJIEMEHTOB.
3aKkOH TOCTOSHCTBA cocTaBa BemlecTB. OTHOCHTENbHAs aTOMHas Macca.
OtHocuTenbHasi MOJIEKYJsipHass Macca. MaccoBasi J0Jii XUMHYECKOTO

9JIECMCHTAa B COCAMHCHNU

1.5

KonunuectBo BemectBa. Mounb. MosnspHas Macca. B3anMocBsi3b KoJinyecTBa,
Macchl M YHUCJA CTPYKTYPHBIX €AMHMII BemiecTBa. Pacuérel mo dopmynam

XUMHNYCCKHX COCI[I/IHGHI/Iﬁ

1.6

Ouznyeckue U XUMUYECKUE SBIICHUS. XMMHUUECKas peakius 1 e€ Mpu3HaKu.
3aKOH  COXpaHEHHMs  MacChl  BEIIECTB. XHMHUYECKHE  YpaBHEHHUS.
Knaccudukanuss XuMudeckux peakuuid (COeAMHEHHUs, pa3loXKEHUs,

3aMeIIeHus, 0OMeHa)

1.7

XUMUYECKUN OKCIHEPUMEHT: 3HAKOMCTBO C XUMMUYECKOW IIOCYIOW, C
npaBujiaMu paboThl B jabopaTopud W mpuéMamMu  oOpamieHus ¢
nabopaTopHbIM 00OpyJOBaHUEM, H3YYeHHE U ONHCaHUuE (UBNUYECKUX
CBOMCTB 00pa3ll0OB HEOPraHMYECKHX BEIECTB, HaOMOJeHHE (HU3HUECKUX
(nnaBneHue BOCKa, TastHUE JIbJja, pacTUpaHUE caxapa B CTYIKE, KUICHHE U
KOHJICHCAIIUSI BOJIbI) M XUMUYECKUX (TOPEHHE CBEUH, MPOKATHBAHIE METHOM

IIPpOBOJIOKH, B3aHMOJICHCTBHE Meja C KHCJ’IOTOfI) HBHCHHﬁ, Ha6J'IIO,[[CHI/Ie u




ONMCAaHHE TMPHU3HAKOB TMPOTEKAHMs XHUMHYECKHX peakuuil (pasioxeHue
caxapa, B3aMOJCHUCTBUE CEPHON KUCIIOTHI C XJIOPUIOM Oapwsi, pa3oxKeHHE
ruapokcuaa wmeau(ll) npu HarpeBaHuM, B3aUMOJAEHCTBHE JKEI€3a C
pactBopom comu menu(Il), m3ydeHuwe crmocoOoOB pasneneHusi cmeceil (c
MOMOIBIO  MarHuTa, (WIBTPOBAaHWE, BBIIAPUBAHHUE, TUCTUIUIALMS,
xpomatorpadusi), MPOBEICHUE OYUCTKU MMOBAPCHHOUN COJIM, HAOIIONCHUE W
OTHMCAaHWE PE3YJIbTATOB IPOBEICHUS OIBITA, HUTIOCTPUPYIOMIETO 3aKOH

COXPAHEHHUS MaCChl, CO3aHNUE MOJIEIeH MOJIEKYI (LIapOCTEPHKHEBBIX)

Baxuelire npeacTaBUTeId HEOPraHUYECKUX BEILIECTB

2.1

Bo3ayx — cmech razos. CoctaB Bo3ayxa. Kuciaopox — ameMeHT u mpoctoe
BeniecTBo. HaxoxmeHue Kuciopoia B Mpupo/ie, GU3NUECKue U XUMHUIECKHE
cBoiictBa (peakuuu ropenus). Oxcunpl. [Ipumenenue kucnopoga. CriocoObl
MOJIy9eHHs KHCJIOpoJa B J1a0OpaTopuM M MPOMBIIIIEHHOCTH. KpyroBopot

Kucnopoza B mpupoje. O30H — aJuloTponHas MOAU(pUKALUSA KUCIOpOoIa

2.2

TemnoBoil 3ddexkT XuMHUYECKO peakuuu, TEPMOXUMHUYECKHE YpaBHEHUS,
9K30- U SHAOTEPMHUUYECKHE peakuuu. TOMIMBO: yroiap U MeTaH. 3arpsa3HCHHE

BO3/IyXa, YyCHJICHUE MMapHUKOBOTO 3 (deKTa, pa3pylieHrne 030HOBOTO CIIOS

2.3

Bopopon — anement u npoctoe BemectBo. HaxoxxaeHne Boopoaa B MpUpoe,
¢bu3nueckre M XUMHUYECKHE CBOMCTBA, NMPUMEHEHHE, CHOCOOBI IMOJTydEHHS.

Kuciote! u conu

2.4

MoutsapHbiii 00bEM ra3oB. Pacuérsl 10 XUMHUYECKUM YPaBHEHHSIM

2.5

dusznyeckue CcBoicTBa BoAbl. Boja kak pactBoputenb. PacTBOpHI.
Hackeimmienapie 1 HEHACHIIIICHHBIE PACTBOPHL. PacTBOPUMOCTH BEIIECTB B
BoJie. MaccoBasi J10Jis BelecTBa B PacTBOpe. XUMHUUYECKHE CBOMCTBA BOJIBI.
OcHoBanus. Ponp pacTBOpoB B MpUpoJie U B )KU3HU YesoBeka. KpyroBopot
BOJIbl B IIPUPOJC. 3arpsA3HEHHE MPUPOJIHBIX BOJ. OXpaHa W OYMCTKA

IpUPOAHBIX BOJ

2.6

Knaccudukanus Heopranmdeckux coeauHenuil. Oxcuapl. Kimaccudukamms
OKCHJIOB: coJieoOpasyronue (OCHOBHBIE, KHCIOTHbIE, amM(OTepHbIe) U
HecoseoOpazyromue. Homenknarypa okcuaoB. dusnueckue U XUMUYECKHE

CBOMCTBA OKCHJOB. HOJ'Iy‘IeHI/IC OKCHI0OB

2.7

OcnoBanus. Kiaccudukanus OCHOBaHMIA: IHIENOYM M HEPacTBOPUMBIE

OCHOBAaHUA. HOMCHKJIaTypa ocHoBaHui. DuznMyeckue M XUMHUUYECKHE




CBOMCTBA OCHOBaHUM. [losrydeHne ocHOBaHMM

2.8

Kucnotel. Knaccuduxanus kuciaot. Homenknatypa kuciot. @usudeckue u
XUMUYECKHE CBOMCTBA KUCIOT. Psan aktuBHocTn MetaiioB H.H. bekerosa.

[Tony4yenue kucnot

2.9

Conu. Homenknatypa coseil. ®U3nveckue 1 XMMHUYECKHUE CBOMCTBA COJICH.

[Tony4yenue coient

2.10

I'enernueckas CBI3b MCKAY KlIaCCaMH HCOPraHUYICCKUX COGI[I/IHCHI/II\/JI
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XHMMHYECKUN OJKCIEPUMEHT: KAYECTBEHHOE OIPEACIICHUE COACPKAHUS
KHCJIOpOJa B BO3JyXe, MOJy4YeHHe, cOOMpaHue, paclio3HaBaHue U U3ydeHUE
CBOWCTB KHCJIOPO/a, HAOIIOACHNE B3aMMOACHCTBHS BEIIECTB C KHCIOPOIOM
W YyCIOBHWS BO3HUKHOBCHHSI W TIPEKpalieHWss TropeHus (moxkapa),
O3HaKOMJICHHE ¢ 00pa3laMu OKCHIOB ¥ OIMCAaHNE UX CBOWCTB, TOy4CHHE,
cobupaHue, paclo3HaBaHWE M HW3YYEHHE CBOWCTB BoJopoaa (TopeHue),
B3anMo/ieiicTBre Bogopoaa ¢ okcuaoM meau(Il) (Bo3mMoxkHO McHoib30BaHNE
BHJICOMATEpHasIoB), HAOIIOACHHE 00pa3IlloB BEIIECTB KOJIUYECTBOM | MOJb,
HCCIIEIOBAaHUE OCOOCHHOCTEH pacTBOpPEHHs] BEUIECTB C  Pa3IMnYHOU
PacTBOPUMOCTHIO, MPUTOTOBJICHHE PACTBOPOB C OMNpeAENEHHOW MaccOBOM
JoJiell pacTBOPEHHOTO BEIIECTBA, B3aUMOJICHCTBUE BOABI C MeTaJIaMU
(HaTpueM W KajbIieM) (BO3MOXKHO HCIIOJIb30BaHUE BHUICOMATEPHAIIOB),
ompeJesieHue PAacTBOPOB KHUCIOT U WIEJIOYel C MOMOUIbI0 WHAMKATOPOB,
uccienoBaHue oOpa3loB HEOPraHWYECKUX BEIIECTB Pa3IUYHBIX KIIACCOB,
HaOo/IeHUEe WM3MEHEHHs] OKPacKd WHIUKATOPOB B pacTBOpax KHUCIOT H
miesnouei, n3ydeHue B3aumoeiicTBus okcuaa meau(Il) ¢ pactsopom cepHoit
KHUCITIOTBI, KHCIOT C MeETajllaM{, pEaKUHWil HeHTpaau3aluu, I[OIydeHHe
HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHHUE OJHOrO MeTallja JPYTUM U3
pacTBopa CoJu, pelIeHHe SKCIIEPUMEHTATBHBIX 33/1a4 10 TeMe «BakHelne

KJIaCCbhl HCOPraHU4CCKUX COCHHHCHHﬁ))

[Tepuoauueckuii 3akoH u [leproaudeckas cucteMa XUMHYECKUX 2JIEMEHTOB
JI.1. MenaeneeBa. CTpoeHne aToMOB. XUMU4ecKas CBsi3b. OKUCIUTENBHO-

BOCCTAaHOBUTCJIbHBIC PCAKITUN

3.1

[lepBpie TOMBITKH KIAacCU(PUKAUK XUMHYECKUX 3J1eMeHTOB. [loHsTHE O
TPYIIAax CXOJHBIX AJIIEMEHTOB (IIIEJIOYHBIE U MIETOYHO3EMENbHBIE METaJLIbI,
TaJIOT€HbI, UHEPTHBIE Ta3bl). DJIEMEHThI, KOTOphle 00pa3yroT aMdoTepHbIe

OKCUIBI U TUAPOKCHUIBI




3.2

Ilepnognueckuit 3akoH. Ilepuonnueckas cucremMa XMMHUYECKHX JIEMEHTOB
.. MengeneeBa. KoporkomepuonHas u IIHHHONEPHOIHAS (HOpMBI
[Tepuonnueckoit cucrembl xuMHueckux diemeHToB J[.M. MeHnneneesa.
IIepuoast u rpymnmbl. @U3UYECKUN CMBICI NOPSAKOBOTO HOMEpPA, HOMEPOB

nepruoJa v rpynIibl 3JICMCHTA

3.3

Crpoenue aromoB. CoctaB aTroMHbIX sjep. M3oTombl. DIeKTPOHBI.
CtpoeHue »dIeKTPOHHBIX O000JI0YEK aTOMOB TMEpBbIX 20 XHUMHUYECKUX
anemeHToB llepnoguyeckoit cucremsl .M. MenneneeBa. XapakTepucTuka
XMMHUYECKOTO 3JIEMEHTA IO €ro MojokeHuwo B llepuonnueckoi cucreme

.. Menneneena

3.4

3aKOHOMEPHOCTH HU3MEHEHHUsl pajnyca aTOMOB XHMHUYECKHUX 3JIEMEHTOB,
METAUIMYECKUX M HEMETAJUIMYECKUX CBOWCTB MO TpYNIIaM M MEPHOJAM.
3Hauenne Ilepumommueckoro 3akoHa u  Ilepuogmueckoi  cucTeMbI
XUMHUYECKUX JIEMEHTOB JUIsl Pa3BUTHS HayKu U npaktuku. /.. Mennenees

— Y4YEHBIN U TpaXKJaHUH

3.5

Xumuyeckasi cBsizb. KoBasneHTHas (MOJisipHass M HEMOJIApHAs) CBS3b.

BHGKTpOOTpI/IHaTeJ'IBHOCTB XUMHYECKUX dIeMeHTOoB. MonHas cBI3b

3.6

CreneHb OKHCJICHHUA. OXuCINTEIIFHOBOCCTAHOBHUTEIIHHEIC pPCaKknumn.

Hpoueccm OKHCJICHHS B BOCCTaHOBIICHHS. OKHUCIIMTEIIN ¥ BOCCTAHOBHUTEIN

3.7

XUMUYECKUN OSKCIIEPUMEHT: H3y4eHHE OOpa3loB BEIIECTB METAUIOB H
HEMETAJJIOB, B3aUMOJCHCTBHE THAPOKCHA IIMHKA C PACTBOPAMHU KHUCIOT U
IeJI0Yei, MPOBEJICHHE  OTIBITOB, WUTIOCTPUPYIOIIUX ~ MPUMEPHI
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ peaKIuil (ropenue, peaxkuu

Pa3JI0KCHUA, COCI[I/IHCHI/IH)

9 KJIACC

Kon

IIpoBepsieMblii 3JIEMEHT COACPKAHUSA

BemectBo 1 xumMHu4eckas pcaKknus. HOBTOpeHI/Ie

1.1

Ilepromnueckuii 3akoH. Ilepuonnyeckas cucTeMa XMMHUYECKHX DJIEMEHTOB
J.1. Menneneea. CrpoeHHe aTOMOB. 3aKOHOMEPHOCTH B W3MEHEHUU
CBOMCTB XUMHUYECKUX JIEMEHTOB MEPBBIX TPEX MEPHOJIOB, KAJIHS, KAJIBLHS U

UX COCIMHEHHM B COOTBETCTBHMHM C MOJOXEHHEM DJJIEMEHTOB B




[leprouueckoii CUCTEME U CTPOEHUEM MX aTOMOB

1.2

CrpoeHue BeniecTBa: BUABI XUMHUYECKON CBSI3U. THUIBI KPUCTAIIIMUYECKUX
pEemETOK, 3aBUCMMOCTb CBOWMCTB BEIIECTBA OT THUINA KPHUCTAIIMYECKON
pemETKH W BHJA XUMHUYECKO# cBs3u. Kiaccmbukanuss m HOMEHKIAaTypa
HEOPraHMYECKUX BEUIECTB (MEXyHapOoJHasi U TpUBUAIbHAs). XUMUYECKHE
CBOMCTBA BEIECTB, OTHOCSAIINXCS K Pa3jJU4YHBbIM KJIACCaM HEOPraHWYECKHUX

COGI[I/IHGHI/Iﬁ, FCHCTUYCCKAaA CBA3b HCOPTaHNYCCKHUX BCUICCTB

1.3

Knaccudukanuss XuMHUYECKMX peakIUil M0 pa3iMyHbIM HpHU3HaKaM (110
YUCIy W COCTaBy YYaCTBYHOIIMX B pPCaKIUMu BCHICCTB, IO TCIIJIOBOMY
b dexTy, M0 U3MEHEHUIO CTETICHEW OKUCIEHUS XUMUYECKUX JIEMEHTOB, TIO
00paTUMOCTH, IO YYaCTHIO KaTajiu3aTopa). DK30- M HSHAOTEPMUYECKUE
pC€aKknuu, TCPMOXUMHYCCKUEC YPAaBHCHUA. ITonsarue o CKOPOCTH XUMHYECKOH

peaknuu

1.4

[TonsiTe 06 0OpaTUMBIX U HEOOPATUMBIX XUMUUYECKUX peakuusax. [lonarue
O TOMOTEHHBIX M TeTEepOTeHHBIX peaknusx. lloHsTHe o0 XUMHYECKOM
paBHOBecuHu. DakTophl, BIMAIONIME HA CKOPOCTb XMMHYECKOH peakUuu U

ITOJIOKCHHUEC XUMHUYCCKOI'0 PaBHOBECH A

1.5

OKHCAUTENbHO-BOCCTAHOBUTENBHBIE — PEaKIUU, DJIEKTPOHHBIM  OanaHc
OKHCJIUTEIbHO-BOCCTAHOBUTENBLHOM  peakiuu. (COCTaBIICHHE ypPaBHEHH
OKHUCJIMTEIbHO-BOCCTAHOBUTENIBHBIX PEAKLIUNA C HCIOJIb30BAaHHUEM METOJa

OJICKTPOHHOI'O OanaHca

1.6

Teopus ANEKTPOJUTHUECKON JIIUCCOIIAAINH. DIIEKTPOJTUTHI H
HEIJICKTPOJIUTHI. KaTHOHBI, aHMOHBI. MexXaHu3M JTUCCOIMAIIUU BEIIECTB C
pa3IMYHBIMU BUAAMH XUMHYEeCKO# cBsi3u. Ctenenb nucconuarmu. CHIIbHbBIE
1 cnabble JIEeKTPOIMTHL. Peaknuu MOHHOTO oOMeHa. YCIIOBHS MPOTEKAHUS
peakiuii HOHHOTO OOMEHa, MOJHbIE M COKpalIEHHbIE HMOHHBIE ypaBHEHUS
peaknuii. CBOMCTBA KMCJIOT, OCHOBAaHUH U COJICH B CBETE MPEACTABICHUI 00
ANIEKTPOJIUTUYECKOW Juccoruanuy. KadecTBeHHbIE peaKIUu Ha HOHBI.

[TonsTue o ruaponuse coyien

1.7

XHUMHUYECKUUN SKCIICPUMCHT: O3HAKOMIJICHHE C MOICIAMH KPUCTAJUIMYCCKUX
peIJ_IéTOK HCOPTraHNYCCKUX BCUICCTB — MCTAJIJIOB U HEMCTAJJIOB (rpa(l)I/ITa nu
anMasa), CJIOKHBIX BEIICCTB (xnopnz[a HanI/IH); HUCCICA0OBAaHUC 3aBUCUMOCTH
CKOPOCTH XUMHUYECKOH pCakuun OT BO3JIEHCTBUS Pa3INYHBIX (I)aKTOpOB;

HCCIICAOBAHUC  JJICKTPOIIPOBOAHOCTU  PACTBOPOB  BCHICCTB, IIPOLECCA




JUCCOLMALMU  KUCJIOT, WLIeJ04e U cojiell (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEPUAIIOB); TPOBEACHUE OIBITOB, HIUTIOCTPUPYIOUINX MPHU3HAKH
MPOTEKaHMs peaKkuii HOHHOTO oOMeHa (0Opa3oBaHME OCaJIKa, BBIICICHUE
raza, oOpa3oBaHHME BOJbI); ONBITOB, WUIIOCTPUPYIOIIUX IMPUMEPHI
OKHUCIIUTEILHO-BOCCTAHOBUTEIBHBIX peakuuit (ropenue, peakuuu
pas3oKeHUs, COCAMHEHMs); PACHO3HABAHME HEOPraHUMYECKUX BEIIECTB C
IIOMOIIIBIO KaYCCTBCHHBIX peaKHI/Iﬁ Ha MOHBI;, PCIICHUC SKCIICPUMCHTAJIbHBIX

3aaa4

Hemerannsl u nx COCIMHCHU A

2.1

OO6mrast xapakTepucThka TajoreHoB. (OCOOEHHOCTH CTPOCHHUSI aTOMOB,
XapakTepHble CcTeneHu okucieHus. CrpoeHue M (usmueckue CcBOICTBA
MPOCTBIX BEIIECTB — TaJIOTCHOB. XUMHUYECKHE CBOWCTBA Ha MPHUMEpE XJIopa
(B3auMoeiicTBHE ¢ MeTalllaMy, HEMETaJlJIaMH, IeJI04aMHu). XJI0POBOAOPO/I.
CoistHasg KHCJIOTAa, XHUMHYCCKHUC CBOfICTBa, MMOJIY4CHHUE, TIPUMCHCHUC.
JelicTBue xjopa U XJIOPOBOJOPOJIa HAa OPraHM3M uYeJoBeka. BaxkHeumue

XJIOPUABI 1 KX HAXOXKACHUC B IIPUPOJLC

2.2

O6mras xapaktepucTuka eMeHToB VIA-rpymnmbl. OCOOEHHOCTH CTpOCHUS
aTOMOB, XapakTepHble cTeneHu okuciaeHus. CTpoeHue u (QU3NUECKHe
CBOMCTBAa TMPOCTBIX BEIIECTB — KHUCIOPOJA M CEpbl. AJUIOTPOIHBIE
MOAU(UKAIIMK KHUCIOpOJa M cepbl. XHUMHUYECKHE CBOWCTBAa  CEpBHI.
CepoBosiopoa, crpoenue, (u3MUeCKue M XUMUYecKHe cBoucTBa. OKCHABI
Cepbl Kak NpPEICTaBUTENM KHUCIOTHBIX OKcuaoB. CepHas KHUCIOTa,
¢busznueckue M XUMHUYECKHEe CBOMCTBa (0OlIMe Kak MpeAcTaBUTENs Kiacca
KUCIOT U crneruduueckue). XUMHUYECKUE PEeaKlUU, JIekKallue B OCHOBE
MIPOMBIIIJIEHHOTO Ccroco0a TMOJydyeHus: CcepHoi KucinoTel. [IpumeHenwue.
Conu cepHOM KHCJIOTBHI, KauyeCTBEHHas peakius Ha cylb(ar-uoH.
Haxoxpaenue cepsl U e€ coennHeHuil B mpupoie. XUMHUUYECKOE 3arpsi3HeHUe
OKpYKaIoIlel cpeibl COeTUHEHUSIMU Cepbl (KUCIOTHBIE T/, 3arpsa3HEHHE

BO3/lyXa ¥ BOJJOEMOB), CIIOCOOBI €T0 MPEIOTBPALICHHUS

2.3

OOmiast xapakrepucTuka 51eMeHTOB VA-rpynnbl. OcoOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEpHBIE CTENEHU OKHUCIEHUSA. A30T, paclpoCTpaHEHHE B
npupoje, ¢uznyeckue M XUMHYeckue cBoiicTBa. KpyroBopor aszora B
npupoje. AMMHAK, ero (U3NYEeCKUe U XUMHUECKUE CBOMCTBA, MOJyYeHUE U

NPpUMCHCHUC. Comm AMMOHMHA, HUX (I)I/I3I/I‘-IGCKI/IG n XHUMHYCCKUC CBOﬁCTBa,




npuMenenne. KauecTBeHHas peakiys Ha MOHbI aMMOHHMS. A30THAsl KUCIIOTA,
e€ moiyueHue, (Qu3MUeCKHMe W XHMHYECKHME CBOHCTBa (oOmIMe Kak
MIPEJICTAaBUTENS Kjlacca KHUCIOT M crneuuduueckue). lcnonpzoBaHue
HUTPATOB M COJIEH aMMOHHUS B KaueCTBE MHHEPAIbHBIX YyIOOpECHU.
XUMHYECKOE 3arps3HEHHE OKpY)Kalollled Cpeabl COEAMHEHUSIMU a30Ta

(KUCIOTHBIE NOXKIH, 3arpsI3HEHUE BO3/1yXa, [IOYBBI U BOJIOEMOB)
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@®ochop, amroTpormHbie Moaupukamuu  Gocdopa, (Puzmueckne H
xumudeckue cpoiictBa. Oxcun  docdopa(V) u  dochopHas xucnora,
¢usznueckne M XUMHMYECKHE CBOWCTBA, MojdydeHue. VcnonabzoBaHue

(docdaToB B KaueCcTBE MUHEPAIbHBIX YA0OpEeHU

2.5

Obmas xapakrtepuctuka 3nemMeHToB [VA-rpymnmnbl. OcoOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEpHbIE CTETNIEHW OKHUCICHUS. YTIEpOJd, aUIOTPOITHBIE
Mo M(UKAIMN, PAaCIPOCTPaHEHUE B MPUPOE, PU3MUECKHE U XUMHUYECKUE
cBorictBa. Ancopomusi. KpyroBopor yrimepoma B mpupoae. OKCHbI
yriepoaa, ux (U3NYECKHEe W XUMUYECKHE CBOMCTBA, JNCHCTBHUE HA >KHBBIC
OpraHW3Mbl, TMOJY4Y€HHE U NPUMEHEHHE. OKOJOTHYEeCKHEe MpOOJIeMBbl,
cBs3aHHble ¢ okcuaoM yriepoaa(lV); rumoresa rio0anbHOTO MOTEIICHUS
KIIuMaTa; NapHUKOBBIK d¢¢ekT. VYroimpHas KuciaoTa U €€ CoNM, HUX
¢usznueckue W XUMHYECKHE CBOWCTBA, TIOMYYEHHE U IPUMEHEHHE.
KauecTtBennas peakuust Ha kapOoHaT-HOHBIL. Vcnonp3oBanue kapOOHATOB B

6BITy, MCIUIHUHE, ITPOMBIINIJICHHOCTH U CCJILCKOM XO3SMCTBE

2.6

[lepBoHauanbHble TMOHATHS OO0 OpPraHMYECKHWX BEHIeCTBaX Kak O
COEIMHEHUSX Yriepoa (MeTaH, 3TaH, STUJICH, alleTHUIICH, STaHOJI, IJIULEPUH,
yKcycHas kuciota). Mx cocraB u xumuueckoe crpoeHue. [lonsitue o
OMOJIOTMYECKH BAXKHBIX BEIIECTBAX: KUPAX, OENKax, yrieBoJax — U UX POJIU
B OKM3HM 4UeJoBeka. MarTepuaibHoe €IMHCTBO OPraHUYeCKHX |

HCOPraHUYCCKHUX COCI[I/IHCHI/Iﬁ

2.7

Kpemuwuii, ero ¢usuueckue u XHUMHUYECKHE CBOKMCTBA, MOJyYeHHE H
npuMeHeHune. CoequHeHus1 KpeMHus B ipupoje. OOIue npeacTaBieHus: 00
okcune kpemHus(IV) wu  kpemuueBoit  kucimore. CHIMKaThl, UX
UCTIONb30BaHWE B OBITY, MEIWIIMHE, TMPOMBIIUICHHOCTH. BakHeiimme
CTPOWTEJBHBIC  MaTepuaibl: KEepaMHKa, CTEKJIO, IIEMEHT, OCTOH,
xkene300eToH. [IpoOmeMbl G€30MacHOTO  HCIIOJIB30BAHUS  CTPOUTEIHHBIX

MaTepuajioB B IIOBCEOHEBHOM KU3HU




2.8

XUMHUYECKUH SKCIEPUMEHT: U3ydeHHEe 00pa30B HEOPraHMUECKUX BEIECTB,
CBOWCTB COJIIHOW KHCIIOTHI; IIPOBEJICHUE KAYECTBEHHBIX pEAKUMN Ha
XJIOPUA-UOHBI W HAONIO/EHWE TMPHU3HAKOB WX NPOTEKAHUS; OIIBITHI,
oTpakaromme (QHU3MYECKHE W XHMHUYECKHE CBOWCTBA TaJOT€HOB M UX
coelMHEeHUH (BO3MOYKHO MCIOJIb30BaHUE BUEOMATEPUAIIOB); 03HAKOMIICHUE
¢ oOpasnaMu XJIOpUIOB (TaJIOTESHHIOB); 03HAKOMJICHHE C 00pa3liaMu Cephl U
e€ coenuHEeHUSIMU (BO3MOXKHO  HCIOJb30BAaHUE BUJECOMATEPHUAIIOB);
HaOmroZieHWe — mpolecca  OOyrJIMBaHWUsS — caxapa  HOJa  JCHCTBUEM
KOHUEHTPUPOBAHHON CEPHOM KHUCJIOTHI, W3YYEHHE XUMHUYECKHUX CBOWCTB
pa30aBIIEHHOW CEPHOM KUCIOTHI, MPOBEJACHHE KAYECTBEHHOW pPEaKIMu Ha
cyiabpaT-uoH U HAONIOIEHHWE NpHU3HaKa €€ MPOTeKaHWUs; O3HAKOMIJIEHUE C
¢uznueckuMu cBOMCTBaMM a30Ta, dochopa U UX coeluHEHUH (BO3MOMKHO
HCIOJIb30BaHME BHJIeOMATepUaoB), oOpa3snamMu a30THBIX U (HOCPOPHBIX
yaoOpeHuit; MmoaydeHue, coOupanne, pacro3HaBaHWEe M W3YYCHHE CBOMWCTB
aMMuaka; MpoBeJeHNEe KaUeCTBEHHBIX pPeaKlMii Ha HOH aMMOHMS U (ocdart-
MOH M H3yYeHHEe NPU3HAKOB MX MPOTEKaHUs, B3aUMOJICHCTBHE
KOHIICHTPUPOBAHHOW  a30THOW  KHUCJIOTBI ¢  Meaplo  (BO3MOYKHO
HCIIOJIb30BAHME BHUIEOMATEPUANIOB); W3YYEHHE MOJIENed KPUCTAJUTMUECKUX
pemi€Tok anmasza, rpaduta, QynIepeHa; O3HAKOMIIEHHE C IMPOIECCOM
aacopOLMU  pacTBOPEHHBIX  BEIIECTB  AaKTUBUPOBAaHHBIM  yIJIEM U
YCTPOMCTBOM MPOTHBOrasa; IOJNydeHHe, coOupaHHe, paclo3HaBaHHE U
M3Y4YE€HHUE CBOWCTB YIJIEKMCIIOrO rasa; MpOBEACHUE KaueCTBEHHBIX PEaKIIHii
Ha KapOOHAT- M CUJIMKAT-MOHbI M M3Y4YEHHE IMPU3HAKOB UX MPOTEKAHUS;
O3HAKOMJICHHE C TMPOAYKIMEH CHIMKATHON NPOMBIIUIEHHOCTH; pPELICHUE
JKCIEPUMEHTAJbHBIX 3a7ad 1Mo Teme «BakHelline HeMeTaulbl U HX

COCIUHCHUA»

Mertanisl U UX COSIUHCHUS

3.1

OO6mras xapakTepUCTUKAa XUMHUYECKUX JIEMEHTOB — METAJNIOB HA OCHOBAaHUH
ux noJsioxkeHus B Ilepuonnueckont cucreMe XUMHUYECKHX 3ieMeHTOB [[.M.
MenpaeneeBa u cTtpoeHuss aroMoB. CTpoeHHE MeETaIoB. Mertamnndeckas
CBSI3b M METAJUIMUECKasl KPUCTAJUIMYECKas pemI€TKa. DIIEKTPOXUMHUYECKUI

pax HaHpH)KeHI/II\/’I MCTAJlJIOB

3.2

duznyeckue M XUMHYECKHME CBOHCTBAa METAJJIOB. O6H_[I/Ie CITIOCOOBI

MOJIYYCHHA MCTAJJIOB. IlonsTue o KOppO3ruu MCTAIJIOB, OCHOBHBLIC CIIOCOOBI




3alIUTHI UX OT Koppo3uu. CIutaBbl (CTallb, YyryH, JIOPATIOMHUHUAN, OpOH3a) U

UX IPUMEHEHUE B OBITY U MPOMBIIIIEHHOCTU

3.3

[[lenounsle MeTaNIBL: MOJOKEeHUE B [lepromnyueckoi cucteMe XUMHUYECKUX
sanemeHtoB JI.MI. MeHueneeBa; CTpOEHHE HX aTOMOB; HAXOXIEHUE B
npuposae. Puznyeckue W XMMHUYECKHE CBOMCTBA (Ha MpUMEpe HATPUS U
KaJH/DI). OKCI/II[I)I U THIPOKCUABI HATPUA U KaJIHA. HpI/IMeHCHI/Ie ICJIOYHBIX

METAJUIOB U UX COEIUHEHUN

3.4

IllenoyHo3eMeNbHbIE METAJJIBI MarHuii W KaJbI[MA: TIOJIOKEHHE B
[Iepnoanueckoit cucremMe xumuueckux odnemeHtoB J[.M. Menneneesa;
CTPOEHHE MX aTOMOB; HaxOXJeHHE B npupoae. Ou3znueckue u XUMUYECKUE
CBOWCTBA MarHusi W Kajbliusa. BaxHeWinue COeIMHEHUS KaJlblHs (OKCHI,

TUAPOKCHI, COJIH). JKECTKOCTH BOJBI U CIIOCOOBI €€ yCTpaHeHUS

3.5

AOMHUHMI: T0J0keHre B [lepromyeckoi cucTeMe XUMUYECKUX SJIEMEHTOB
J.. MenneneeBa; CTpo€HHUE aToMa; HaxoXaeHue B mpupoje. Gusnyeckue u
XUMHYECKHE CBOWCTBA altOMUHUSA. AMMOTEpHBIE CBOWCTBA OKCHAA U

THJIPOKCHIA ATTFOMUHUS

3.6

Kenezo: nonoxenue B llepuoandeckoid cUCTEME XUMUYECKUX AJIEMEHTOB
J.. MenpeneeBa; CTpOCHHE aTOMa; HaxokKAeHUE B mpupoie. Pusndyeckue u
XUMUYECKHEe CBOMCTBA xene3a. OKCuapl, THIPOKCUABI B coym kene3a(ll) u

xene3a(lll), ux cocras, CBOMCTBA U MOJTyYCHHE

3.7

XUMHUYECKUH OKCIIEPUMEHT: O3HAKOMJICHHE C o0OpaslaMu METalioB |
CIUIaBOB, UX (PM3UYECKUMH CBOIMCTBAMU; M3YUEHHUE PE3YyIbTaTOB KOPPO3HU
METAJUIOB (BO3MOYKHO HCIIOJIb30BAaHHE BHICOMATEPHAIOB), OCOOCHHOCTEH
B3aMMOJICHCTBHSI OKCHJIA KalbIMsl M HATpUsi C BOJOW (BO3MOKHO
WCIIOJIb30BaHNE BHICOMATEPUAIIOB); UCCIICIOBAHUE CBONCTB KECTKOM BOJIBI,
mporecca TOPEHHs JKeyle3a B KUCIOpojae (BO3MOXHO HCIOJIb30BaHUE
BUJICOMATEPUAIIOB); TMPU3HAKOB TPOTEKAHUS KAaYSCTBEHHBIX PEaKIUH Ha
WOHBI (MarHusl, Kajbllus, adtoMuHMS, IHKA, kenesa(ll) u sxemesza(Ill),
meau(Il); naGmromeHne u omucaHWEe MPOIECCOB OKpAIIMBAHUS TUIAMEHU
MOHAMHM  HATpus, Kaausd M  Kalublus (BO3MOXHO  HCIOJh30BaHUE
BHUJIEOMATEPUANIOB); UCClIeqoBaHNe aMQpOTEPHBIX CBOMCTB THAPOKCHIA
ATIOMHUHMS U TUIPOKCUIA LIUHKA; pelIeHHe AKCIEPUMEHTAIbHBIX 3a1ad Mo

TeMe «BakHelIne MeTaJljIbl U UX COCTUHEHUS)

XUMHS U OKpy’Karolas cpeja




4.1

Hossie Matepuaiibl v TeXHOJIOTUM. BeliecTBa U Mmarepuasnsl B MOBCEIHEBHOM
JKU3HU YeJoBeKa. XUMUS U 3J0pOBbe. be3omacHoe ucroap30BaHUE BEILIECTB
Y XUMHYECKUX peakiuid B ObITy. [lepBas momoIs mpu XMMHUECKHX 03KOTrax

" OTPABJICHUAX

4.2

OCHOBBI  JKOJIOTUYECKOM T'PAMOTHOCTH. XHUMHUYECKOE  3arps3HEHUE
okpyxkatomed cpenpl [IJIK. Ponp XumMum B pEIICHUM 3KOJIOTHYECKUX
npobiem. [IpupoHbIE HCTOYHHUKH YTIEBOJAOPOJOB (Yroiib, IPUPOIHBINA Ta3,

He(Th), MPOIYKTHI UX MEPEPAOOTKH, UX POJIb B OBITY U IPOMBIIIIIEHHOCTH

4.3

XUMHUYECKUN DKCIIEPUMEHT: HU3Y4YeHHE O0O0pa3lioB MaTepHalioB (CTEKJIO,

CIUIaBbl METAJIJIOB, OJIMMEPHBIE MaTEPUAIIbI)




MPOBEPSIEMBIE HA OI'D I1IO XUMUU TPEBOBAHUS K
PE3YJIbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUSI

Kon
NMpoBepPsieMOro
TpeOoBaHUs

IIpoBepsiemble TPeGOBaHUS K NMPEAMETHBIM pe3yabTaTaM
0230BOr0 YPOBHSI OCBOEHHsI OCHOBHOI 00pa3oBaTe/IbHOIi
NporpaMMbl OCHOBHOI0 0611ero oopazoBanusi Ha ocHoBe ®PT'OC

1

[Ipencrasnenue:

1.1

0 I03HAaBAaEMOCTU SIBJICHUI MPHUPOJbI, MOHMMaHUE OOBEKTUBHOM
3HAYUMOCTH  OCHOB  XMMHUYECKOW HaykM Kak  00yacTu
COBPEMEHHOTO €CTECTBO3HAHMSI, KOMIIOHEHTa OOIIed KyJIbTyphl U
MIPAKTHUYECKON IEATEIIbHOCTH YEJIOBEKA B YCIOBUSX COBPEMEHHOTO

oO11ecTBa; IOHUMAaHUE MECTa XUMUU CPeln JPYTUX €CTECTBEHHBIX

HayK

1.2

0 HAaYYHBIX MCTOJaX IMO3HAHUA, B TOM YHUCJIC SKCIICPUMEHTAJIbHBIX
U TCOPCTHYCCKHUX MCTOAaxX MCCICAOBAHHSA BCIICCTB W H3YUCHHUA
XUMHUYCCKUX peaKHI/II\/'I; YMCHHUE HCII0JIb30BaTb MOACIU JIA

00BSCHEHUS] CTPOCHHSI ATOMOB U MOJIEKYJT

1.3

0 cdepax mpodeccHoOHATHPHOW JCATENHHOCTH, CBS3AaHHBIX C
XUMHEH H COBPEMCHHBIMH TEXHOJIOTHUSIMH, OCHOBAHHBIMH Ha
JOCTH)KCHUSIX XUMHYECKOW HayKH, YTO TO3BOJIUT OOYYarOUTHUMCS
paccMaTpuBaTh ~ XMMHUIO ~ Kak  chepy cBoed  Oymymiei
po(eCCHOHATILHON IEATEIILHOCTH M CEIaTh OCO3HAHHBIN BBHIOOD
XMMHUU KaK MPO(UIBHOTO TpeAMeTa IMpH Tepexojie Ha YPOBEHb

cpenHero oOmiero oopasoBaHus

Bnagenue cucreMoil XMMHYECKHX 3HaHUH U YMCHHUEC IIPUMCHATH

CUCTEMY XUMHNYCCKUX 3HaHPII>i, KOTOpas BKIOYACT:

2.1

BaKHEHIIINE XUMHUYECKUE MOHATHS: XUMHYECKHH SJIEMEHT, aToM,
MOJIEKYJIa, BEIIECTBO, MPOCTOE U CIOKHOE BEIIECTBO, OJHOPOAHAS
Y HEOJHOPOJIHAsI CMECh, OTHOCHUTEJIbHBIE aTOMHAsI U MOJIEKYJISIpHAS
Macchl, KOJMYECTBO BEUIECTBA, MOJIb, MOJISIPHASL MAacca, MOJISIPHBIN
00BEM, OKCHJ, KHUCIOTa, OCHOBAHUE, CONb (CPeqHss), XUMUYeCKas

peakuus, pCakuuu COCIUHCHUA, PCAKIHNU PA3JIOKCHUA, PCAKIHUU




3aMeIleHHs], peakuu 0OMeHa, TerIoBOi AP EeKT peakiyu, 3K30- U
9HJOTEPMUYECKHE PEAKIIMU, PACTBODP, MACCOBAst I0JIsI XUMUYECKOTO
JNMEMEHTa B COCIMHEHHWH, MaccoBas JOJI1 U IPOLEHTHAas
KOHIIEHTPALIMSI BEIECTBA B PACTBOPE, SAPO aroMa, AIEKTPOHHBIN
CIIO aToMa, aTOMHas OpOuTanb, PaguyC aToMa, BaJCHTHOCTD,
CTETICHb OKHCIICHUS, XUMHYECKasi CBSI3b, dJIEKTPOOTPULIATEIHHOCTb,
NOJSIpHAasE W HEMNOJIApHAsh KOBAJEHTHAs CBs3b, HOHHAS CBS3b,
METaJUTMYeCcKasl CBs3b, KpPUCTAIMYECKas pemeérka (aroMHas,
WOHHAsl, METaJUIMYeCKas, MOJIEKYIIpHas), WOH, KAaTHOH, AaHHWOH,
AMEKTPOJINT W HEIEKTPOJIHT, SJIEKTPOJUTHYECKAs IUCCOLMAINS,
peaknuu HWOHHOTO OOMEHa, OKHCIUTEIHbHO-BOCCTAHOBUTEIHHBIC
peaKknuu, OKUCIUTEIb W  BOCCTAHOBHTENb, OKUCICHHE U
BOCCTAaHOBIICHHE,  DJJIEKTPOJM3,  XHMHUYECKOE  paBHOBECHE,
oOpatumble M HeoOpaTUMbIe pEaKIUH, CKOPOCTh XHMHUYECKOMH

peakiuu, katamuzarop, [1/IK, koppo3us MeTamios, CrijiaBbl

2.2

OCHOBOIIOJIATAIOIINE 3aKOHBI XUMHUH: 3aKOH COXPAHEHHUS MaccChl,
nepuoauueckuii 3axkoH J[.M. MenneneeBa, 3aKOH MOCTOSHCTBA

cocCTaBa, 3aKOH ABOTaJIpo

2.3

TEOpPUHM  XUMHM:  aTOMHO-MOJIEKYNIpHash  TeOpusi, Teopus

AIEKTPOJUTUUECKON JUCCOIHAITIHT

BJ'Ia,Z[eHI/Ie OCHOBaMHM XMMUUECKOM I'PaMOTHOCTH, BKJ'IIO“I&IOH.[C?IZ

3.1

YMEHHUE TMPAaBHIBHO HCIIOJNH30BaTh M3YYCHHBIC BEIIECTBA U
MaTepuaibl (B TOM YHCIE MUHEpPAIbHBIC yIOOPEHHUS, METaIbl U
CIUIAaBbI, TMPOIYKTHl IEpepabOTKH NPUPOTHBIX HCTOYHHKOB
yIIAeBOAOPOAOB (yrisl, MOPUPOJHOTO Tasza, HedpTH) B OBITY,
CEIIbCKOM XO3SHCTBE, Ha MPOU3BOJICTBE W NOHUMAHHUE 3HAYCHHS
KHUPOB, OCJKOB, YIJICBOJOB Ui OpraHM3Ma 4YelIOBEKa; YMCHHE
IPOTHO3UPOBATH BIIMSHHUE BEIIECTB U XUMUYECKUX TPOIIECCOB HA

OpraHM3M 4YeJI0BEKa M OKPYXKAIOIIYIO IPUPOIHYIO CPELY

3.2

YMCHHUEC UHTCTPUPOBATE XUMHUYCCKUEC 3HAHUA CO 3HAHUAMU JAPYTrUX

y4eOHBIX MPEMETOB

3.3

HalM4yue ombiTa pabOThl C  Pa3IUYHBIMU ~ HMCTOYHHKAMH
uHbOpMAllMM 1O XUMHUU (HAydHas M  HAYYHO-TIOMYJspHas

JAUTEpaTypa, CI0BapH, CIPaBOYHUKHN, UHTEPHET-PECYPCHI)




YMCHHC 00BEKTHBHO OLCHUBAThb I/IH(bOpMaI_II/IIO O BCHICCTBAX, HMX

3.4 MPEBPAIIEHUSAX M TPAKTHUYECKOM TMPUMEHCHUM H  yMEHUE
WCII0JIb30BAaTh €€ JIJIsl pelieHHs yaeOHO-TI03HABATEIbHBIX 3a/1a4
Brnagenne ocHOBaMH MOHSATHIHOTO amnmapara W CHMBOJIHYECKOTO

4 S3pIKa XHMHH JUISL COCTaBlieHUST (OpMYyNT HEOPraHUYIECKHX
BCIIECTB, YPAaBHEHHM  XMMHUYECKHX  PEaKIUi; OCHOBaMH
xumuueckoit HomeHkiatypsl (IUPAC u TpuBnanbHOM)
VYMenue  OOBSICHATHL  CBS3b  IIOJIOJKEHHS ~ DJIEMEHTa B
[Tepromuveckoii CHUCTEME C YHUCIOBBIMH  XapaKTEPUCTHKAMU

. CTPOEHUS aTOMOB XMMHYECKHUX DJIEMEHTOB (COCTaB W 3apsj spa,
o011ee YHUCIIO DJIEKTPOHOB), PACHpPEACIICHUEM JJIEKTPOHOB TIO
JHEPreTHYCCKUM YPOBHSAM aTOMOB TEPBBIX TPEX MEPHOJIOB, KAJHS
1 KaJbIHS
[IpencraBnenne O NEPUOJAMYECKONM  3aBUCUMOCTA  CBOMCTB
XUMHYECKUX JJIEMEHTOB (pammyc aToMma,

5 AIEKTPOOTPHUIIATEBHOCTh), MPOCTBIX W CJOXKHBIX BEIIECTB OT
MOJIOKEeHUsT 3JieMeHTOB B Ilepumoamueckoit cucreme (B MasbIx
nepuoJax M TJaBHBIX MOATPYIIAX) U 3JIEKTPOHHOTO CTPOCHUS
aroma

7 YMeHue KnaccupuIimpoBaTh:

7.1 XUMHUYECKHE DJIEMEHTBI

7.2 HEOPraHMYECKHE BEIIECTBA

7.3 XUMHUYECKUE PEAKIINH

8 YMeH#ue onpeaensTh:

81 BAJIEHTHOCTE M CTEIEHL OKHUCICHHUS XHMHYECKHX DJIEMEHTOB,

' 3aps1 MOHa

8 BUJ XUMHMYECKON CBSI3M U TUI KPUCTAIIMYECKOH CTPYKTYpPHI B

. COCTUHEHHMIX

8.3 XapakTep cpeAapl B BOJHBIX pacTBOpax BeHIeCTB (KHCIOT,

. OCHOBaHUI)

8.4 OKHUCIIUTEIb 1 BOCCTAHOBUTEIh

9 YMeHue xapakTepru3oBaTh (pU3nUecKue U XUMUYECKUE CBOMCTBA:




MPOCTBIX BEIIECTB (KHUCIOPOA, O30H, BOJIOPOJ, Tpadur, anmas,

9.1 KpeMHUH, a3oT, ¢ocdop, cepa, XJIop, HATpU, Kajauii, MarHuiu,
KaJIbIIMH, aTFOMUHUH, JKEJe30)
CJIOXKHBIX BEIIECTB, B TOM YHCJIE WX BOJHBIX PAacTBOPOB (BOJa,
aMMUaK, XJIOPOBOJOPOJ, CEPOBOJOPOJ, OKCHUIBI U THIAPOKCHUIBI
9.9 metamoB I-1A rpynn, amomunus, meau (II), uunka, xenesa (I u
' I1), oxcunst yruepona (II u IV), xpemuus (IV), azota u dpochopa
(IITu V), cepwt (IV u VI), cepuucras, cepHasi, a30Tucras, a3oTHas,
dbocdopHas, yrojibHas, KpeMHHEBAsI KHCIIOTA U UX COJIN)
MPOTHO3UPOBATh W  XapaKTePU30BaTh CBOWCTBA BEIISCTB B
93 3aBUCHUMOCTH OT X COCTaBa M CTPOCHHS, MPUMEHEHHUE BEIISCTB B
' 3aBUCHMOCTH OT HMX CBOWCTB, BO3MOXHOCTh IPOTEKAHUS
XHUMHYCCKUX TPEBPAIICHUN B PA3IMYHBIX YCIOBHSIX
10 YMeHUEe COCTaBJISATh MOJICKYJIIPHBIE W HOHHBIC ypaBHEHHS
peaKkuuii, B TOM YUCJIE:
10.1 peakiuii HFOHHOTO 0OMeHa
10.2 OKHCITUTEILHO-BOCCTAHOBHUTEIIbHBIX PEAKITHI
10.3 WUTIOCTPUPYIOIINX XHUMHYECKHE CBOWCTBA M3YYEHHBIX KIJIACCOB
' (Tpyrmim) HEOPraHNYECKUX BEIIECTB
10.4 MOATBEPKIAIOIIUX TEHETUUECKYIO B3aUMOCBS3b MEXAY HUMHU
11 YMeHHe BBIUUCIIATH (IPOBOANUTH PaCU€Thl):
111 OTHOCHUTEIIbHYIO MOJIEKYJSIPHYIO U MOJISIDHYIO Macchl BEILECTB,
' MacCOBYIO JIOJIF0 XUMHYECKOIO AJIEMEHTa B COCTUHEHUH
11.2 MacCOBYIO JIOJIFO BEILIECTBA B PACTBOPE,
11.3 KOJIMYECTBO BEIIECTBA U €r0 Maccy, 00beM Ira3oB
114 M0 YpaBHEHHUSM XMMHUYECKUX PEaKUUHd U HAXOIUTh KOJIUYECTBO
' BellecTBa, 00bEM U Maccy peareHTOB WIH MPOIYKTOB PEaKIUU
12 Brnanenue (3HaHUE OCHOB):
OCHOBHBIMH ~METOJaMH HAy4YHOTO TO3HaHUA (HaOIoJeHUeE,
121 W3MEpeHue, OKCIEPUMEHT, MOJCIUPOBAHNE) TPU HIyYECHUH

BCIICCTB MW XHUMHUYCCKHUX HBJ'IeHHfI; YMCHUC C(l)OpMYJ'IHpOBaTL

Mpo0IeMy H MPEATIOKUTh YTH €€ pelIeHUs




12.2

0e3omacHON pabOThl ¢ XMUMHUYECKUMHU BEIIECTBAMH, XUMHUYECKOMN

MOCYZIOH U 1ab0paToOpHBIM 000PYJIOBAHUEM

12.3

npaBuiamMu  Oe3omacHOro — oOpamieHuss € BEHIeCTBaMH,
UCIIOJIb3YEMbIMU B MOBCETHEBHOM JKU3HM, NPaBUJIaMU MOBEACHUS
B LEISIX COEpeKeHHsl 370pPOBbS W OKpPYKAIOMIEH TNPHPOTHON
cpenbl; TOHUMaHue Bpeaa (OMacHOCTH) BO3JCUCTBHUS Ha JKUBBIC
OpraHu3Mbl OIpPENEIEHHBIX BEIIECTB, CIIOCOOOB YMEHBUICHUS U

IpeaAOTBpaAIICHUA UX BPCIHOTO BOSHCﬁCTBHH

13

Hanmmune MPAKTUYCCKUX HAaBBIKOB IJIAaHUPOBAHUA nu

OCYIICCTBJICHHUA CICAYIOMUX XUMHUYCCKUX OKCIICPUMCHTOB!

13.1

HU3YUCHUC n OITMCAaHUC (1)I/IBI/I‘~I€CKI/IX CBOICTB BCIICCTB,
O3HAaKOMIJICHHE C (bl/ISI/I‘—IeCKI/IMI/I N XUMHYECCKUMU SBJICHUSIMU,
OIIBbITBI, HWIUIFOCTPHUPYIOIIUEC IIPU3HAKNU IMMPOTCKAHHUA XUMHUYCCKUX

peakuui

13.2

H3yUYEHHE CIIOCOO0B pa3Ie/ICHHs CMECEH

13.3

MOJIyueHUE KHUCJIOpOJa U M3y4eHHE €ro CBOWCTB; MOJyuyeHHUE
BOJIOPOJIa M M3YYEHHE €ro CBOMCTB; MOJyYeHHE YIJIEKHUCIIOro rasa
U M3y4YEHHE €ro CBOMCTB; MOJy4yEeHHE aMMHUaKa U H3y4eHHE €ro

CBOMCTB

13.4

IPUTOTOBJICHHE PACTBOPOB C OMPENEeNIEHHOM MaccoBOM Jomeit

PacTBOPEHHOTO BEIIECTBA

13.5

OpUMEHEHHE  WHIUKATOpoB  (JlakMyca,  METHJIOpaHXka U
(benondranenna) it onpeAeaeHUs XapakTepa cpeibl B pacTBOpax

KHCOT U LIeJouei

13.6

HUCCIEJOBAaHUE U OIIMCAHHE CBOMCTB HCOPraHMYCCKHUX BCIICCTB
pa3sjindHbIX  KJIIACCOB; H3Y4YCHHC B3aUMOJCHUCTBUSL  KHCJIOT C
MCTaJlllaMHU, OKCHJaMH MCTAIJIOB, PaCTBOPUMbBIMHU n
HEPACTBOPHUMbIMU OCHOBAaHUAIMU, COJISIMU, MOJIyYCHUC
HEPAaCTBOPUMBIX OCHOBaHHfI; BBITCCHCHHC OJHOTO MCETalljla
ApyruMm U3 pacTBOpa COJIM; HUCCICIOBAHUC aM(I)OTepHBIX CBOICTB

TUAPOKCUIAOB aJIFOMHUHUSA 1 TUHKA

13.7

pCHICHUC OJOKCICPUMCECHTAJIBHBIX 3ada4 II0 TEMaAM: «OcHOBHBIC

KJIIaCCbhl HCOPraHUYCCKUX COCHHHCHHﬁ)); ((SHCKTPOHI/ITI/I‘-ICCKEISI




Iucconuanusay; «BakHeHmne HEMETalldbl M WX COCIUHEHUS,

«Baxuenime MeTaJUIbl U UX COCOUHEHUS)

13.8

XUMHUYCCKUEC OKCIICPUMCHTHI, HIUTIOCTPUPYIOIIUC IMPU3HAKKN
IMPOTCKAHUA peaKHI/Iﬁ HUOHHOT'O O6M€Ha; Ka4YCCTBCHHBIC PCAaKIIMU
Ha IPUCYTCTBYIOIIME B BOJHBIX pacTBOpax WOHBL: XJIOPUAI-,
Opomua-, womma-, cymbdar-, ¢ocdar-, kapOoOHAT-, CHIMKAT-
AHUOHBI, TUAPOKCHUA-UOHBI, KATUOHBI aMMOHH, MArdus, KajJblusd,

ATIOMUHHS, Kese3a (2+) u xenesa (3+), meau (2+), HUHKA

14

YmMmenue:

141

NpCACTABIATE PE3YJIbTAThl JKCIICPUMCHTA B (bopMe BBIBOJIOB,
J0Ka3aTclIbCTB, Fpa(l)I/IKOB u Ta6J'II/III N BBIABJIATH OSMITMPUUYCCKUC

3aKOHOMEPHOCTH

14.2

yCTaHaBIMBaTh  CBSI3U  MEXJAy  pealbHO  HaOII0JaeMbIMU
XUMUYECKMMH SIBJICHUSAMU W TIPOLECCAMHU, IPOUCXOIAIIMMH B
Makpo- U MHKPOMHUpPE, OOBSCHATH MPUUYUHBI MHOTOOOpa3us

BEILECTB




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

Kon IIpoBepsieMblii 3JIEeMEHT COAEPKAHUS
1 [lepBoHauanbHbIE XUMUYECKUE TTOHATUS
1.1 Yucteie BemectBa u cMecu. CriocoObl pa3iesieHus: cMecei
19 ATOMBI U MOJIEKYJIbl. XHUMHYECKHE dIEMEHThl. CHMBOJBI XUMHUYECKUX
' anemMeHTOB. [IpocThie U ClI0KHBIE BEIIECTBA.
13 Xumuueckasi ¢opmyna. BaleHTHOCTP aTOMOB XMMHYECKUX DJIEMEHTOB.
' CrerneHb OKUCTCHUS
3aKkoH TIOCTOSIHCTBA cocTaBa BemiecTB. OTHOcHWTENbHAs aTOMHas Macca.
1.4 OtHocuTenbHas MOJEKyJIsIpHas Macca. MaccoBass J0JI1  XHMHYECKOTO
dJIeMEHTa B COCTMHCHUHT
15 KonuuectBo BemectBa. Monb. MomsipHas Mmacca. MoJisipHbIiT 00bEM Ta30B.
' B3anMocBs3b KOJIMYECTBA, MAaCChl M YUCIA CTPYKTYPHBIX €IMHULL BEIIECTBA
16 @u3nuecKue U XMMUYECKUE SIBJIICHHs. XUMHUUYECKAsl peakius U €€ MPU3HAKY.
' 3aKOH COXpaHEHHUsI MacChl BEIIECTB. XUMUYECKHE YPAaBHEHUS
5 [Tepuonnueckuii 3akoH U Ilepuoamyeckas cucreMa XUMHUYECKUX 3JIEMEHTOB
.. MenneneeBa. CTpoeHHE aTOMOB
[lepnoanueckuit 3akoH. llepuoguueckass cuctemMa XMMHUYECKHX AJIEMEHTOB
2.1 JA.N. Menneneena. Ilepuoabl u rpynmnbsl. @uznueckuii cMbICI TOPSIIAKOBOTO
HOMEpa, HOMEpPOB NIEPHOJIA U TPYIIIIbI FJIEMEHTA
Crpoenue aromoB. CoctaB aTOMHbIX siaep. M3oTonbl. DnekTponbl. CTpoeHue
2.2 ANEKTPOHHBIX 000J704YeK aroMoB TNepBbIX 20 XUMUYECKHX D3JIEMEHTOB
Ilepuonnueckoit cucremsl /.. MeHnieneera
3aKOHOMEPHOCTH B M3MEHEHHMHM CBOMCTB XMMHYECKHX 3JE€MEHTOB IE€PBBIX
TPEX MIEPUOJIOB, KaJus, KaJIbLIUS (pammyca aTOMOB,
2.3 ANEKTPOOTPHUIATENFHOCTH, METANINYECKUX W HEMETaJUIMYECKUX CBOWMCTB) U
WX COEQUHEHUH B COOTBETCTBUM C TIOJIO)KEHHMEM 3JEMEHTOB B
[lepuoanueckoil cucteMe U CTPOEHUEM UX ATOMOB
3 Crpoenue BelecTa
3.1 Xumuyeckass cBsi3b. KoBajeHTHas (mojsipHass W HEMOJSPHAs) CBSI3b.




3HGKTpOOTpI/IHaTeJIBHO CTb XUMHWYCCKHUX 9JICMCHTOB. Honnas CBA3b.

Meranmnnueckast CBSI3b

3.2

Tunel KpucTajuIMyecKuX pEETOK (aTOMHas, WOHHAs, MeTaJIM4yecKas),
3aBUCHMOCTb CBOMCTB BEILIECTBA OT TUIA KPUCTAIUIMYECKON PEIETKN U BUJA

XUMHYECKOH CBA3U

Baxueline npeacTaBUTENId HEOPraHMYECKHX BellecTB. Hemeramibsl M ux

COCAMHCHU. MeTauisl B uX COCINHCHUA

4.1

Knaccudukainus u HOMEHKIATypa HEOPTraHUYECKUX COCTUHEHUN: OKCHIOB
(coneoOpasyromiue: OCHOBHBIE, KHCJIOTHBIE, am(oTepHbIE) u
HecoJieoOpa3yrolre; OCHOBaHMHM (LIENOYM M HEPacTBOPUMBIE OCHOBAHUS);
KHCJIOT (KUCIIOpPOACOJepKAKUe ¥ OECKHCIOPOIHBIC, OJHOOCHOBHBIE U

MHOTOOCHOBHBI€); COJIeH (CPeIHUX U KUCIIBIX)

4.2

@uU3NYEeCKMe M XUMHYECKHE CBOWMCTBA MPOCTBIX BEIIECTB-HEMETAIIOB:

BOJIOPO/Ia, XJIOPa, KHCIOPOIa, Cephl, a30Ta, hocdopa, yriaepoaa, KpeMHHUS

4.3

du3ndecKkue U XUMHUYECKHE CBOWCTBA MPOCTHIX BEIIECTB-METAJIIOB: JIUTHUA,
HaTpus, KaJus, MarLust " KaJTbITH, aJTIOMUHUS, Keresa.

DIIEKTPOXUMUYECKHUI P HAIPSHKEHUI METaJIOB

4.4

®u3nyeckue W XUMHYECKHE CBOMCTBA  BOJOPOJHBIX  COEAMHEHUI

HEMETAJIJIOB: XJIOPOBOJIOPOJIa, CEPOBOIOPOIA, aMMHUAKa

4.5

®dusnyeckue U XUMHUYECKUE CBOMCTBAa OKCHIIOB HeMeTauioB: cepbl (IV, VI),
azota(ll, 1V, V), dochopa(Ill, V), yrmepoma(ll, IV), xpemuusa(IV).

HonyquI/Ie OKCHJO0B HEMETAJIJIOB

4.6

Xumudeckue cBorcTBa okcusoB: MeTtauioB IA-IIIA rpynn, nmunka, memu(Il) u

xenesa(ll, II). [Tonydyenne okcua0B METAIIIOB

4.7

XUMUYECKHE CBOMCTBA OCHOBaHMW M aM(OTEPHBIX THUAPOKCUIOB (Ha
puMepe THIPOKCHIOB aIFOMHUHUS, kKene3a, HuHKa). [lomydenne ocHoBaHHiA

1 aM(OTEPHBIX THIPOKCUIOB

4.8

OOutne XUMUYECKUE CBOMCTBA KHCJIOT: XJIOPOBOJIOPOJAHOM,
CEepOBOJIOPOJHOM, CEPHUCTOM, CEpHOM, a30THOM, PochHOpHON, KPEMHUEBOH,
yrojibHOW. OcoOble XMMUYECKHE CBOMCTBa KOHLEHTPUPOBAHHON CEpHOW U

a30THOM KHUCJIOT. HOHy‘IeHI/Ie KHUCJIOT

4.9

OO0ure xuMuyeckue cBoiicTBa cpeanux coeil. [lonydyenue coneit

4.10

HonyquI/Ie, CO6I/IpaHI/IC, pacno3HaBaHUC BOJOpOOAd, KHCIIOpOJd, aMMHAKa,




YTIIEKHCIIOTO Ta3a B JIabopaTopuu

4.11

[Tomyuenne amMuaka, CEpHOM M a30THOW KHCIOT B IPOMBIILICHHOCTH.

O0m1re cnocoObl MOTyYeHUsT METAIUIOB

4.12

I'enermueckas CBA3b MCKAY KJIaCCaMH HCOPraHUYICCKUX COGI[I/IHGHI/Iﬁ

XUMHUYECKUE PEAKIUU

5.1

Knaccugukanus XaMHYecKuX peakiuii Mo pa3InyHbIM MPU3HAKAM: 110 YHCITY
U COCTaBy YYaCTBYIOUIMX B pPEaKIMU BELIECTB, MO TEIJIOBOMY 3PQeKTy, Mo

HN3MCHEHHIO CTCIICHEH OKMCIICHNS XUMUUECKHX 3JIEMCHTOB

5.2

TermoBoil 3¢ ekt XUMUYECKOW peakluH, TePMOXMMHMUYECKHUE YPaBHEHMS.

DK30- U SHIOTEpMUYECKUE peakluu. TepMOXUMHUYECKHE YpaBHEHHUS

5.3

OKUCIUTEIIFHOBOCCTAHOBUTEILHBIE pEaKknum. OxkucnuTen n
BOccTaHOBUTENU. [Ipolecchl OKHCIEHNsS M BOCCTAHOBIICHHUs. DJIEKTPOHHBIN

0ajaHC OKHCIUTEIbHOBOCCTAHOBUTEIIBHON PEAKIINU

5.4

Teopuss  SIEKTPOJUTUYECKONW  JUCCOLUALMU. Katunownsl, AHWOHBI.
DONEKTPOMUTBl W HEINEKTPoJUThl. CubHBIE U Cla0ble DAJICKTPOJIUTHI.

CreneHb nUcCOoIManuu

5.5

Peakiiun noHHOTO OOMEHa. Y CIOBUS MPOTEKAHUSI PEAKIIMA HOHHOTO OOMEHa,

TIOJIHBIE U COKpAIEHHbIE HOHHBIE YPABHEHUSI peakuit

XUMUS 1 OKpYXaroliasi cpeia

6.1

BemectrBa u Marc€puajibl B HOBCC,HHCBHOI;'I JKHU3HH denoBeka. besomacHoe
HCIIOJIB30BaHHUEC BCIHICCTB M XHMMHYCCKHUX peaKHI/Iﬁ B na6opaTopHH u 6BITy.

HepBa;I IIOMOIIB IIPHU XUMHUYCCKHUX OKOraX M OTPaBJICHUAX

6.2

XHUMHYECKOE 3arps3HEHHe OKpyXaromeld cpeapl (KHCIOTHBIC —JIOXKIH,
3arpsi3HEHUE MOYBHI, BO3AYyXa U BOJOEMOB), CIIOCOOBI €r0 MPeJOTBPAIICHHUS
[IpenenbHas momyctumasi konmentpanus BemiectB (I1K). Ponp xumunm B
pEelIeHUN DKOJOTHYCCKUX MpoOieM. YCHIGHHE IapHUKOBOro 3ddekra,

Pa3spymieHue 030HOBOI'O CJIOs

6.3

IIpumenenue cepsl, a3ota, Gpocdopa, yriepoaa, KpEeMHHUSI U UX COETUHEHUH B
ObITY, MEIUIIMHE, MPOMBIIUIEHHOCTH M CeIbCKOM Xo3siiicTBe. IlpumeneHnune
METaJUIOB U CIUIaBOB (CTaslb, YyT'yH, JIOPATIOMHHMNA, OpoH3a) B OBITY U
INPOMBIIIIEHHOCTH MX coequHeHui. IloHsATHe O KOppo3UH METalIoB,

OCHOBHBIE CIIOCOOBI 3alllMThI KX OT KOPPO3UHN

6.4

[IpupoHBIE MCTOYHHMKH YIIIEBOAOPOAOB (Yrojb, MPUPOIHBIN ra3, HE(Th),




MPOIYKTHI UX TiepepaboTku (OCH3MH), UX POJIb B OBITY U MPOMBIIIICHHOCTH

HepBOHa‘-IaJIBHLIe MOHATUS 00 OPraHM4CCKUX BCHICCTBAX KaK O COCIUMHCHUAX

yriepojga (MeTaH, 3TaH, STWIEH, aleTWIEH, STAaHOJ, TJMIEPHH, YKCyCHas

65 kuciora). TloHsATHEe O OMOJOTHYECKH Ba)KHBIX BEIISCTBAX: JKHpax, OeKax,
YIJIEBOJAX — M UX POJIM B KU3HU YEJIOBEKA
7 Pacuérsr:
7.1 1o popmMyinaM XUMUYECKUX COETMHEHUIN
7.2 Macchl (MaccoBOM) JIOJIU PaCTBOPEHHOTO BEIIIECTBA B PACTBOPE
7.3 10 XUMUYECKIM YPAaBHCHHUSIM




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

METOANYECKHUE MATEPHUAJIBI IS YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET






YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

* Xumus, 9 knacc/ I'abpuensu O.C., Octpoymon N.T'., Cnankos C.A.,
AxumonepHoe obmectBo «M3narensctBo «IIpocsemienue
» Xumus, 8 kiacc/ 'abpuensu O.C., OctpoymoB U.I'., Cnagkos C.A.,

AKI_[I/IOHepHoe O6I_HCCTBO «H3paTensCcTBO «HpOCB@IJ_IeHI/Ie»

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
UHTEPHET

CD «Heopranuueckasi XUMUsi», U3AATEIbCTBO « Y UUTEIb)

CD «llIxoma Kupumna u Medoausy», n31aTeIbCTBO «Y YUTETb)»

Xumus. [Ipocsemnenne «Heoprannueckast Xumus»,. 8 kiacc. (Ha 2-X JUCKaXx)
Xumus (8-11 knacc). Bupryansnas nmaboparopus (yaeOHOE 3JIEKTPOHHOE

U3/1aHUE)
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