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HOACHUTEJIBHAS 3AIIMCKA

[IporpaMma 1O XUMHUM Ha YPOBHE OCHOBHOTO 0011ero oOpa3oBaHUs
COCTaBJI€HA Ha OCHOBE TpeOOBaHUU K pe3yJbTaTaM OCBOCHHUS OCHOBHOM
o0pa3zoBaTeIbHOM MPOrpaMMbl OCHOBHOTO OOIIIETO 00pa30BaHMsl, TPEACTaBICHHBIX
B ®I'OC OOO, a Ttakxke Ha oOcHOBe (enepanbHON paboueil mporpaMmbl
BOCIIUTAHUS U C YYETOM KOHLEMIINY MPENnoJaBaHus yaeOHOro mpeamMeTa « XuMHUs»
B 00pa3oBaTeNbHbIX opranu3anuax Poccuiickoit @enepanuu.

[Iporpamma mo xumuu 1aé€T TpeACTaBICHUE O IEAX, OOIIeH cTpaTeruu
oOy4yeHUs, BOCHUTAHWUS M Pa3BUTUS OOYYAIONIUXCS CPEACTBAMHU Y4YEOHOTO
npeaMeTa, yCTaHaBIUBACT o0si3aTenbHOE peaMEeTHOE COJIepKaHue,
mpeaycMaTpUBAET PACHpPECIICHHE €ro Mo KjaccaM M CTPYKTYpUpOBaHUE TIO
pasnenaM M TeMaM MPOTrpaMMbl IO XUMHUH, OINpEIEseT KOJUYECTBEHHBIC U
KaueCTBEHHBIC XapaKTEePUCTUKHU COJICpKaHMUS, PEKOMEHAYEeMYHO
MOCJICIOBATENIBHOCTh ~ M3YYEHUS XUMHH C  y4€TOM  MEXKIPEIMETHBIX U
BHYTPUIIPEAMETHBIX  CBSI3€M, JIOTMKM  y4eOHOro  MpoIlecca, BO3PACTHBIX
OCOOCHHOCTEH OOydYaroluxcsi, ONpPEAeNIIeT BO3MOXHOCTH TIpeaMera s
peanuzanuu TpeOOBaHUI K pe3yibTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTenbHOMN
IporpaMMbl Ha YPOBHE OCHOBHOT'O 00Iero oOpa3oBaHusA, a Takke TpeOOBaHUM K
pe3ynbrataM oOy4YeHHs] XMMUHU Ha YPOBHE IeJeil u3ydeHus MmpeaMeTa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIbHON JEeATEIbHOCTH OOYYaromIerocsi MO OCBOEHHUIO
y4eOHOTr0 co/iepKaHusl.

3HaHME XUMHUH CIYKUT OCHOBOM s (POPMUPOBAHUS MHPOBO33PEHUS
oOy4aromierocsi, €ro MpeACTaBICHU O MaTepUAIbHOM €IUHCTBE MHPA, BAKHYIO
poJib UrpatoT (QopMUPYEMble XUMHUEH TMPECTABICHUS O B3aUMOIPEBPAIICHUAX
SHEPTrUM M 00 SBOJIIOIUHU BEIIECTB B MPUPOJE, O IMyTAX PEIICHHS TIO0ATbHBIX
npoOJieM YCTOWYHMBOTO Pa3BUTHUS YEIOBEYECTBA — CHIPHEBOM, DHEPTETHYECCKOM,
MUIIEBOM M SKOJOTUYECKON 6€30MacHOCTH, TPOOJIEM 3PaBOOXPAHCHHUS.

N3yuyenne xumuu:

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

BHOCHUT BKJaJ B (DOPMUPOBAHHWE MBIIUICHUS] U TBOPUYECKHX CIOCOOHOCTEM
OoOydJarommxcs, HABBIKOB WX CaMOCTOSTENIBHOW Y4eOHOW  JIeSITEIbHOCTH,
AKCHEPUMEHTAIBHBIX M HCCIIEIOBATENIbCKUX YMEHUN, HEOOXOAUMBIX KaK B
MOBCEIHEBHOM KM3HU, TaK ¥ B TPO(DECCHOHATLHOM eI TeTbHOCTH;

3HAKOMUT CO CHEUU(PUKON HAYYHOTO MBIIJICHUS, 3aKJIaJbIBAET OCHOBBI
LETIOCTHOTO B3TJIS/1a HA €IMHCTBO MPUPOJIbI U YEJIOBEKA, SBIISIETCS OTBETCTBEHHBIM
3TanoM B (pOpMHUPOBAHUH €CTECTBEHHO--HAYYHON I'PAMOTHOCTH 00 y4aIOUIUXCS;



crocoOCTByeT (OPMUPOBAHUIO IIEHHOCTHOT'O OTHOIIEHUSI K €CTECTBEHHO-
-Hay4YHBIM 3HAHUSIM, K TIPUPOJIE, K YEJIIOBEKY, BHOCUT CBOM BKJIaJl B KOJIOTHUECKOE
oOpa3zoBaHue 00yUaOIINXCS.

JlanHble HampaBieHUsT B OOYyYEHHU XUMHUU OOECHEeUMBAIOTCS CHEUU(UKOM
colepkaHusi  y4eOHOro  MpeaMeTa, KOTOPBIM  SBJISIETCS  MEAaroruyecku
aJanTUPOBAHHBIM OTpaXkeHHWEeM 0a30BOM HAYKH XMMHHM Ha OINpPEAeIEHHOM dTane eé
pPa3BUTHSL.

Kypc xumMun Ha ypoBHE OCHOBHOTO OOLIEro oOpa3oBaHMsl OPUEHTHUPOBAH HA
OCBOCHHUE OOYYAIONTUMHUCS CHUCTEMBI TMEPBOHAYAIBHBIX TOHSATUM XUMHUU, OCHOB
HEOPraHUYeCKOM XUMHUM U HEKOTOPHIX OTACJIBHBIX 3HAYUMBIX TOHSATHM
OpraHUYeCKOM XUMHUHU.

Crpyktypa coiepkaHusi MPOrpaMMbl MO XUMHU C(POpMHUpOBaHA 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 OPraHU30BaHbl IO TPHUHIUITY
MOCJICIOBATENILHOTO PA3BUTHS 3HAHUIM HA OCHOBE TEOPETUYECKUX MPEICTABICHUM
Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YY€HHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

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

— YUYEHHUSI O CTPOEHUHU aTOMa U XUMHUYECKOH CBSI3H;

— TpeacTaBiIeHUN 00 DIIEKTPOJMTHYECKOW JUCCOLMAIIMM BEIIEeCTB B
pacTBopax.

Teopernueckne 3HaHUSA pacCcMaTpPUBAIOTCS HAa OCHOBE ASMIUPHYECKU
MIOJIYYEHHBIX U OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEAOBATENBHO OT OJHOTO
YPOBHS K JIPyroMy, BBITIONHAS (YHKIIUU OOBSCHEHHUS M TMPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUS U BO3MOKHOCTEH MPAKTHUUYECKOTO MPUMEHEHHUS U TOIYYEHUS
U3Y4YaeMbIX BEUIECTB.

OcBoeHue mporpaMMbl IO XUMHU  CHOCOOCTBYeT  (OPMHUPOBAHUIO
MIPEJICTABICHUS] O XUMUUYECKOM COCTABISIOLICH HAYYHOU KapTHUHBI MUpA B JIOTHKE
€€ CHUCTeMHOW NpHUPOAbI, LEHHOCTHOTO OTHOIIEHUS K HAy4YHOMY 3HAHUIO U
MeToJaM TNO3HaHMs B Hayke. M3ydeHue XUMHU MPOUCXOJHUT C MPUBICUCHHEM
3HAHMM W3 paHee W3YYEHHBIX Y4YEOHBIX MpeaMeToB: «OKpyxKaroumi MHpy,
«buonorus. 5—7 xknmacce» u «duznka. 7 Kmacey.

[Ipy wW3ydeHMM XUMHH TPOUCXOAWT (HOPMHUPOBAHHWE 3HAHUN OCHOB
XUMHUYECKOW HAyKH KakK O0JACTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUYECKOMN
NEATEIbHOCTH YEJIOBeKa M Kak OJHOT0 M3 KOMIIOHEHTOB MHUPOBOM KYJIbTYpPHI.
3amadya yuyeOHOro mpeameTa COCTOMT B (POPMHPOBAHMHM CHCTEMBI XUMHUYECKHX
3HAHUM — BaKHEUIIUX (PAKTOB, MOHSATHUM, 3aKOHOB M TEOPETHUUYCCKHUX TMOJO0KEHUM,
JOCTYMHBIX OOOOIIEHUH MHUPOBO33PEHUYECKOrO0 XapaKTepa, fA3blKa HayKH, B



OpuOOIIEHUH K HAayYHBIM METOJaM T[IO3HAaHUS TPH HW3YUYEHUU BEIIECTB U
XUMUYECKUX peakuuid, B (GOPMHUPOBAHUN W PA3BUTHH MO3HABATEIHHBIX YMEHUH U
UX TPUMEHEHUH B Y4YEOHO-IIO3HABATENbHOW U Y4EOHO-UCCIEN0BATEIbCKON
JEeSATENbHOCTH, OCBOEHUM MpaBHil Oe30MacHOro oOpamieHus ¢ BEIIeCTBaMHU B
MOBCETHEBHOM KHU3HM.

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

— (opmMupoBaHHE MHTEIUIEKTYaJIbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHYECTBY, CAMOCTOSTEIBHOMY MPHUHATUIO PEIICHHMH,
CIIOCOOHOM a/1anTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSIM SKU3HU;

—  HampaBJICHHOCTh OOyYEeHHMs] Ha  CHUCTEMaTH4YecKoe MpUOOIIeHHE
oOydJarommxcs K CaMOCTOSITEIBHOM MO3HABATEIbHON JeATENbHOCTH, HAYYHBIM
METOJIaM TO03HAaHMSI, (POPMHUPYIOIIMM MOTHUBALMIO W Pa3BUTHE CIIOCOOHOCTEH K
XHMMWH;

— obecrnieyeHue yclIoBUM, CIOCOOCTBYIOIINX MPUOOPETEHUIO 00yYarOIIUMHUCS
OTbITAa Pa3HOOOPA3HON MEATETbHOCTH, IMO3HAHUA W CaMOMO3HAHUS, KIIHOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIETEHIMI), UMEIONINX YHUBEpPCAJIbHOE 3HAUCHUE MJIA
Pa3TUYHBIX BUIOB JIEATEILHOCTH;

— ((dopmupoBanue o0mel (YHKIMOHATBFHOM UM  E€CTECTBEHHO-HAYYHOU
rPaMOTHOCTH, B TOM 4YHCJI€ YMEHUH OOBSCHATH M OIEHUBATH SIBICHUS
OKPYXAIOIEr0 MHpA, UCIOJIb3ysd 3HAHUS M ONBIT, MOJYYCHHBIC MPU H3YUCHHUH
XUMHH, TPUMEHATh HMX NPH PEUIeHUU Mpo0JeM B TOBCEAHEBHOM JKU3HU H
TPYZOBOU AEATEIBHOCTH;

— ¢opMmupoBaHHE Yy OOyYalOlMXCS TYMaHHUCTUYECKUX OTHOIICHUH,
NOHUMAHHUS 1EHHOCTH XHMHYECKHMX 3HAHUW HJs BBIPAOOTKH DKOJIOTHUYECKH
1IeJIeCO00pa3HOro TMOBEJAEHUSI B OBITY M TPYAOBOM JEATEIBHOCTH B LEJAX
COXPAaHEHUS CBOETO 3/I0POBbS U OKPYKAIOIICH MPUPOTHOM Cpeibl;

— pa3BUTHE MOTHBAIIMM K OOYYEHUIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO M
CAMOBOCIIMTAHMIO Ha OCHOBE YCBOEHMs OOILEYEIOBEYECKHX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MpOGWIsl U HANpaBICHHOCTH JaJbHEHIIETO
o0yJeHHUS.

OOmiee 4ncaO YacoB, OTBEAEHHBIX M M3yYEHUs] XUMHUU Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3zoBaHusi, cocTaBisieT 136 yacos: B 8 kinacce — 68 yacos (2
yaca B HeJel0), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIIO).



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 0 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 CcocTaBa BemllecTB. (OTHOCUTENbHAs AaTOMHAas Macca.
OtHocuTenbHAsT MOJIEKYJIsIpHass Macca. MaccoBasi 1011 XUMUYECKOTO 3JIEMEHTA B
COEJIMHECHUMU.

KonnuecTBo BemniectBa. Moiib. MonsipHast Macca. B3auMoCBsi3b KOJIMYECTBA,
Macchl W 4HCJIA CTPYKTYPHBIX €IUHMI] BemiecTtBa. Pacuérel mo Qopmynam
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. HomeHkinaTypa ocHoBaHui. DPU3NYECKME M XHMHYECKHUE 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. duszndeckue 1 XMMHUYECKUE CBOMCTBA COJIEH.
[Tomyuenue counen.

['eneTnyeckas cBA3b MEKy KJIAaCCAMU HEOPTaHUYECKUX COCTMHEHUH.

Xumuueckuit IKcnepumenm:

KA4ECTBEHHOE ONPEAEIIEHNUE COJECPKAHUS KUCIOPOJa B BO3AYyXE, IOIYyUYCHHUE,
coOupaHue, pacro3HaBaHWE M M3YYCHHE CBOWCTB KHUCIOPOJa, HAOIIOJECHUE
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), BlaumojeicTeue Bomopoaa ¢ okcuaom meau (1)
(BO3MOKHO HCIOJIb30BaHUE BUJICOMATEPUAJIOB), HAOIIOJCHHE OOpPA3IOB BEIIECCTB
KOJIMYECTBOM | MOJIb, WCCIEAOBAHHE OCOOCHHOCTEW PACTBOPCHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, NPUTOTOBJIECHHE PACTBOPOB C OMNPEACIEHHOU
MACCOBOM JI0JIEW PAaCTBOPEHHOTO BEIIECTBA, B3aMMOJICMCTBHE BOJBI C METAJNIAMU
(HatprieM ©  KaiblieM) (BO3MOXXHO  HCIIOJb30BaHUE  BUIAECOMATEPHUAJIOB),



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

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

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

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

Crpoenue atomoB. CocTtaB aTOMHBIX sifep. M3oronsl. Dnexkrponsl. CTpoeHue
ANEKTPOHHBIX  000J0YeK aToMOB TepBbIX 20 XUMHYECKHX  3JIEMEHTOB
[Tepuonnueckoit cucremsl . M. MenneneeBa. XapakTepuCTHKa XUMHYECKOTO
3JIEMEHTA 110 ero nosioxkeHuto B [lepuonnueckoii cucreme /1. . Menzaeneena.

3aKOHOMEPHOCTH H3MEHEHHSl paJuyca aTOMOB XUMHUUYECKUX DJIIEMEHTOB,
METaJUIMYECKUX U HEMETAJIMYECKUX CBOMCTB M0 TPYIIaM U HEPUOIAM.

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

Xumunueckass cBsizb. KoBaneHTHast (MOJisipHAass M HEMOJSIpHAsi) CBSI3b.
DIEeKTPOOTPUIATEIBHOCTh XUMUUYECKUX 3JIEMEHTOB. lOHHAs CBS3b.

Crenenb  okucieHus.  OKHUCIHTEIbHO--BOCCTAHOBUTEIBHBIE  PEAKIHUU.
IIporecchl okucaeHus U BocCTaHOBIEHUsI. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuit IKCnepumenm:

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

Mexcnpeomemmnnie ceasu



Peanuzamus MeXnpeaMETHBIX CBSI3€M MPH HM3YYEHUM XHMHUHA B 8 Kiacce
OCYIIECTBIISIETCS. YE€pe3 HCMOJIb30BAaHUE KakK OOIIUX EeCTeCTBEHHO--HAYYHBIX
MOHATUM, TaK U MOHSATUM, SIBIISIIOIIUXCS CUCTEMHBIMH ISl OTJAEIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOT'O IUKJIA.

OO61mue ecTecTBEHHO--HAYUYHbIE TIOHSTUSI: HAYYHBIM (aKT, TUIIOTE3a, TEOPHs,
3aKOH, aHallu3, CHUHTE3, KiacCuUKalusi, NEPUOJAUYHOCTh, HAOIIOJACHUE,
AKCIIEPUMEHT, MOJICIUPOBAHUE, U3MEPEHUE, MOJICIIb, SIBIICHUE.

®usuka: marepus, aroM, 3JJIEKTPOH, HPOTOH, HEUTPOH, HOH, HYKJIHU]I,
U30TOIbl, PAJIMOAKTUBHOCTb, MOJIEKYJA, AJIEKTPUUECKHUI 3apsij, BEIIECTBO, TEJIO,
00bEM, arperaTHO€ COCTOSIHUE BEIECTBA, ra3, (PM3MYECKHUE BEIUYUHBI, CIUHUIIBI
U3MEPEHHUs1, KOCMOC, TIJIAHETHI, 3BE€3/1b1, COHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

I'eorpadus: armocdepa, ruapochepa, MHHEpadbl, TOPHBIE MOPOBI,
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 DJIEMEHTOB IEPBBIX TPEX MEPUOMIOB, Kalus, KaJIbIUi U HX
COCIMHEHUN B COOTBETCTBHM C IIOJOKEHUEM »3JeMeHTOB B llepuoanueckoii
CUCTEME U CTPOEHUEM MX aTOMOB.

CrpoeHue BellecTBa: BHUJIBI XMUMHYECKOW CBSI3U. THIIBI KPUCTAIIMYECKUX
PEETOK, 3aBUCHMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTALUIMYECKON PEUIETKH U
BUJIa XUMHWYECKOH CBSI3H.

Knaccudukaius 1 HOMEHKJIATypa HEOPTraHUYECKUX BEHIECTB. XHUMHUUYECKUE
CBOMCTBAa BEILECTB, OTHOCSAIIMXCS K pa3Iu4yHbIM KJlaccaM HEOPraHUYECKUX
COEIMHEHUI, TEHETUYECKAS CBA3b HEOPTAHUYECKUX BEILIECTB.

Knaccudukaims XuMUYeCKUX PeaKIui M0 pa3IudaHbIM MpU3HAKaM (IO YHCITY
M COCTaBy YYacCTBYIOIIMX B PEAKIHMH BEIIECTB, MO TEIUIOBOMY 3(QeKTy, o
M3MEHEHUIO CTETICHEHW OKHCIIEHUS XMMHUYECKUX 3JIEMEHTOB, IO 0OpaTUMOCTH, IO
YYaCTHIO KaTajau3aTopa). DK30- U SHIOTEPMUUYECKUE PEaKIMH, TEPMOXUMHYECKUE
YpaBHEHHS.

[Tonsitue o ckopocTH xumudeckoil peaknuu. [lonsTre 00 0OpaTUMBIX H
HEOOpaTUMBIX XMMHYECKHX peakiuax. [[oOHATHEe 0 TOMOTEHHBIX W TETEPOTCHHBIX
peakuusx. llonstue o karamuse. [loHsTue 0 xumnueckoM paBHoBecuu. DAKTOPHI,
BJIMSIIOIIME HA CKOPOCTh XUMHYECKOW pPEAKIUU U TOJIOKEHUE XHUMHUYECKOTO
PaBHOBECHSL.

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



OKHUCJIUTEbHO--BOCCTAHOBUTEIBHBIX ~PEAKIUMA C HCHOJIb30BAHUEM  METOJa
AIIEKTPOHHOTO OajaHca.

Teopust IEKTPOIUTHUECKON AUCCOLUALIANA. DIIEKTPOIUTHI U HEJIEKTPOIIUTHI.
Kartnonsl, annonsl. MexaHu3M AMCCOLUMAIMU BELIECTB C PA3JIUYHBIMH BHUIAMU
xumuyeckoi cBs3u. Crenens auccoruanuu. CUiabHbIE U C1adble SJIEKTPOJIUTHI.

Peakiiuu nonHoro oOMeHa. Y clioBUs MPOTEKAHUS PEeaKIIUii HOHHOTO OOMEHa,
IIOJIHBIE M COKpAll€éHHbIE HMOHHBIE YpaBHEHMs peakumii. CBoWCTBa KHCIIOT,
OCHOBaHMA U CcOJell B CBeTe MpEJCTaBICHU 00 3IEKTPOIUTHUECKOU
nucconmanuu. KauecTBeHHbIE peakiiuyi Ha MOHBI. [ToHsATHE O THAPOIU3E CONEH.

Xumuueckuit IKCnepumenm:

O3HAKOMJICHME C MOJICJISIMA KPUCTAIUIMYECKUX PEMIETOK HEOPraHUYECKUX
BEUIECTB — METAJUIOB M HeMeTauioB (rpadura W anmasa), CIOXKHBIX BEIIECTB
(xJopuia HaTpuUs), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XHMHUYECKON pEaKIuu
OT BO3JEHCTBUS pPa3IUYHBIX (PAKTOPOB, HCCIEIOBAHUE DJIECKTPOIPOBOJIHOCTH
pacTBOpPOB BEIECTB, IMpOLECCAa AMCCOLMAIMU KHUCJIOT, IIEIOYEed M COJIeH
(BO3MOXKHO  WCTOJIb30BAaHWE BHJICO MaTE€pUalioB), TIPOBEJICHHE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TPU3HAKM  TPOTEKAHWS  pPEaKIUid  HMOHHOTO  OOMEHa
(oOpazoBaHme ocajka, BBIJICICHHE Ta3a, o0O0pa3oBaHHWE BOAbI), OIBITOB,
WUIIOCTPUPYIOLIUX ~ IIPUMEPBI  OKUCIIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKLIUN
(ropeHue, peakiuu pasiioKEeHHs, COSTUHEHUS ), pacliO3HaBaHHE HEOPTaHHMYECKHX
BCIIECTB C IIOMOLIBK0 KAUYECTBEHHBIX PpEAKUMM Ha HWOHBI, pEILICHUE
JKCIIEpUMEHTAJIbHBIX 3a/a4.

Hemerasiibl 4 MX cOeAMHEHUS

OO6mast xapakrtepucTuka TanoreHoB. (OCOOCHHOCTHM CTPOCHUS aATOMOB,
XapakTepHble cTerneHn okucieHus. CTpoeHne u (Qu3nyecKkue CBOWCTBA MPOCTHIX
BEIIECTB — TAJOr€HOB. XHWMHUYECKHE CBOMCTBA Ha MpPUMEPE  Xjopa
(B3auMoOzeiiCTBUE € METAJJIaMH, HEMETa/IaMH, IejioyamMu). XJIOpPOBOAOPOA.
ComnsHass KHCIIOTa, XMMHYECKHE CBOMCTBA, IMOJydyeHHE, NpuMeHeHue. JlelicTBue
XJIOpa W XJIOPOBOJAOPOJA HA OpPraHMW3M 4YeJIOBEKa. BakHeumume XJIopuapl U HX
HaXO0XJCHHUE B IIPUPOJIE.

O6mrast xapaktepuctuka 3meMeHToB VIA-rpynmbel. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTepHBbIC cTeneHu okucieHus. CTpoeHue u (pumyeckue CBOMCTBA
MPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJUIOTPOIHBIE MOAU(DUKAIINKI KHCIOPOIa
U cepbl. XuMHUYeCKue CcBoucTBa cepbl. CepoBOOpPOa, CTpoeHUe, (pu3ndeckue u
XUMHu4eckre cBorcTBa. OKCHIBI CE€pPhl KaK MPEICTABUTEIN KHUCIOTHBIX OKCHUIOB.
Cepnass kuciora, ¢u3HUECKHe ¢ XUMUYECKHe CBoWcTBa (0oOmume Kak
MPEACTaBUTENsI Kjacca KHCIOT U crenududeckue). XUMUYECKHE peaKilnd,
JeXane B OCHOBE IPOMBIIIJIEHHOTO Croco0a TMOJYYeHUsS CEPHOM KHUCIIOTBHI.
[Ipumenenune cepHoil KUCAOThI. COJIM CEpHOM KUCIOTHI, KAUECTBEHHAsI PEAKIMs Ha



cynbdar-uoH. HaxoxaeHue cepbl U €€ COEIUHEHUM B TPUPOJE. XUMHUUECKOE
3arpsi3HEHHE OKPYXKAIOIIEH Cpeabl COEIMHEHUSMH Ccepbl (KUCIOTHBIE JOXKIM,
3arpsi3HEHHE BO3/1yXa U BOJOEMOB), CIIOCOOBI €r0 MPEI0TBPAILCHHUS.

O6mas xapakrepuctuka 31eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOCHHMS
aTOMOB, XapaKTEpHbIE CTENEHH OKUCIEHHUS. A30T, pacIpOCTpPaHEHUE B MPHUPOJE,
¢usnueckre U XuMu4yeckue cBoiictea. KpyrosopotT azora B nmpupoae. AMMHaK, €ro
dbu3nYecKre U XMMHUYECKUEe CBOMCTBA, MojlyueHue u npuMmeHenue. Coam aMMOHMS,
ux (pU3nyYecKre U XMMUYECKHE CBOIMCTBA, MpuMeHeHue. KauecTBeHHast peakius Ha
MOHBI aMMOHHMS. A30THasi KHUCJIOTa, €€ ToJydeHue, (PU3NMYECKUe U XUMHUYECKUE
cBoiicTBa (0OIlIME Kak MpEeACTaBUTENs Kiacca KUCIOT M crnenupuyeckue).
Hcnonp3oBanne HUTPATOB M COJed aMMOHMS B KadeCTBE MHUHEPAJbHBIX
ynoopeHuil. XUMUYECKOe 3arpsi3HEHHE OKPYKaIOIIeH cpe/ibl COeTMHEHUSIMU a30Ta
(KUCIOTHBIE JIOXKAM, 3arpsi3HEHHE BO3/ayXa, MOYBbl M BoAo&éMOB). docdop,
ajtoTponHeie Moaudukanuu (Gochopa, GuUMUECKHE M XUMHUYECKHE CBOMCTBA.
Oxcun docdopa (V) u dochopHas kuciora, Gu3NdecKue U XUMUUECKUE CBONCTBA,
nonyuenue. Mcnonb3zoBanue (pochaTroB B KauecTBe MUHEPATbHBIX YA0OOPEHUIA.

O6mas xapakrepuctuka sneMeHToB IV A-rpynmnbel. OCOOEHHOCTH CTPOEHUS
aTOMOB,  XapaKTEepHble  CTENEHU  OKHUCICHUS.  YTJEepoj,  aJuIOTPOITHBIE
Moau(UKALMK, PACHpPOCTPaHEHHE B TMpupone, (HU3UYECKUEe U XHUMUUYECKHE
cBoiicTBa. Ancop6uusi. KpyroBopot yriepona B npupozge. Okcuubl yriepoza, ux
¢usznueckre M XUMUYECKHME CBOWMCTBa, JACHCTBHE HA JKUBBIE OpPraHU3MBI,
NOJIyYeHHEe W TpPUMEHEHHE. DKOJOTHYEeCKHue MpOoOJIeMbl, CBA3aHHBIE C OKCHUIOM
yraepoaa (IV), rumore3a r1yI00aJIbHOTO TOTEIJICHUS KIWMaTa, I[MapHUKOBBIN
addekr. YronpHas KuciaoTa U €€ coM, nX (PU3NUeCKue U XMMHUECKUE CBOMCTRBA,
nojiyueHue U mnpuMeHeHue. KauecTBeHHas peakiuss Ha KapOOHAT-MOHBI.
Hcnonb3oBanue xkapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUICHHOCTA U CEIbCKOM
XO35MCTBE.

[lepBoHaYanbHBIC TOHATHS 00 OPraHUYECKHUX BEIIECTBAX KaK O COCTUHEHUSIX
yriiepoaa (MeTaH, 3TaH, STUJIEH, alleTUICH, 3TaHOJ, TJIULEPUH, YKCYCHAs! KUCJIOTA).
[IpupogHbie HMCTOYHUKK YTIAEBOJAOPOAOB (yrojib, TPUPOIHBIN Ta3, HEDTH),
MPOAYKTHI WX TmepepaboTku (OC€H3MH), WX POJb B OBITY M MPOMBIIUICHHOCTH.
[TorsiTHe 0 OMONOTUYECKH BaXKHBIX BEIIECTBAX: KUpaX, Oelkax, yrieBojax — U ux
poii B KM3HM 4YeJloBeKa. MarepuaibHOE€ €IUHCTBO OPraHUYECKHX U
HEOPraHUYECKUX COCAUHEHUM.

Kpemuuii, ero ¢usuueckue W XUMHUECKHE CBOICTBA, MOJYy4YEHHE U
npumeHerne. CoenuHeHHMs KpeMHHs B mpupoje. OOmme mnpenacraBieHHs 00
okcune kpemuus (1V) m xkpemuueBoi kuciore. CHIMKAThl, UX UCIOJIb30BAHHE B
OBITY, B IIPOMBIIIJICHHOCTH. BakHelue CTpOUTEIbHbIE MaTepHallbl: KepaMHUKa,



CTEKJIO, LIEMEHT, OeToH, xkene300eToH. [IpoOneMbl 0€30MacHOTO HCHOJIb30BAHUS
CTPOUTEIBHBIX MATEPUAJTIOB B IOBCEHEBHOM KU3HU.

Xumuueckuit IKcnepumenm:

M3yueHHE 00pa3I0B HEOPTaHUUYECKUX BEIIECTB, CBOMCTB COISTHON KUCIOTHI,
MPOBEJICHNE KAaYeCTBEHHBIX PEaKIMi Ha XJIOPUA-UOHBI U HAOJIOJCHUE TTPU3HAKOB
WX TPOTEKaHMsI, OMBITHI, OTpakaromue (U3NYECKUE M XUMHUUYECKHE CBOMCTBA
rajloreHOB M WX COCAWHEHUM (BO3MOXKHO HCIOJIb30BAHUE BHUJIEOMATEPUATIOB),
O3HAKOMJICHHE ¢ oOpas3laMud XJOpHUAOB (TAJIOTE€HUIOB), O3HAKOMJICHUE C
oOpasmamMu  ceppl M €€  COeAUHEHUSIMU  (BO3MOXKHO  MCIIOJIb30BaHHE
BUJIeOMAaTeprasoB), HaOJOICHUE TIpoliecca OOyTIMBaHUs caxapa MoJl JIeHCTBUEM
KOHIICHTPUPOBAHHOM CEPHOM  KHUCJIOTHI, H3YyUYEHHE XUMHUYECKUX CBOMNCTB
pa30aBIEHHON CEPHOM KHUCIIOTHI, TPOBEACHNE KAYECTBEHHOM peakiiny Ha Cyibdar-
MOH W HaOJIOJIeHHE MpU3HAKa €€ MPOTEeKaHUs, O3HAKOMJIEHHE C (PU3UUYECKUMHU
cBOMcTBaMHu azora, ¢ochopa M HUX COCAUMHEHUN (BO3MOXXHO HCIIOJIB30BAHUE
BUJIEOMATEepUasoB), o0pa3liaMu a30THBIX U (HOCHOPHBIX YAOOPEHH, MOIydeHHeE,
coObupaHue, pacro3HaBaHWE W W3YYCHUE CBOWCTB aMMHaKa, IPOBEJICHHE
KaueCTBEHHBIX PEaKIUi Ha MOH aMMOHUS U (PocdaT-uOH U U3yYEHHE MPHU3HAKOB
WX IPOTEKAHUS, B3aUMOJICUCTBUE KOHIICHTPUPOBAHHON a30THOM KUCIOTHI C MEIbIO
(BO3MOXHO UCIIOIb30BaHUE BUJIEOMATEPHUAIIOB), U3y4YEHUE Mozenen
KPUCTANTMYECKUX pemETOK anMasza, rpadura, (QysuiepeHa, O3HaAKOMIJICHHE C
IIPOIIECCOM  aICOPOIIMHM  PACTBOPEHHBIX BEIIECTB AaKTUBUPOBAHHBIM YIVIEM H
YCTPOMCTBOM MPOTUBOTa3a, MoJyyeHue, COOMpaHue, paclio3HaBaHUE U M3y4YeHUE
CBOICTB YIJIEKHCIIOTO Ta3a, MpOBEJEeHNE KaYyeCTBEHHBIX peakiuii Ha KapOoHAT U
CWIMKAT-UOHBl W HW3yYEHHE TNPHU3HAKOB HX NPOTEKAHUS, O3HAKOMIIEHHE C
OPOJIYKIHUEN CUIMKATHOW MPOMBIIUIEHHOCTH, PEIIEHHE SKCIEPUMEHTAIbHBIX
3a71a4 o treme «BakHelIe HeMeTauIbl ¥ UX COSTUHEHUS).

MeTansbl M UX COeIMHEHUS

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

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



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

IllenoyHO3EMENBHBIE METAJUIBI MArHUM W KalbLMK: TOJOXCHHE B
Ilepuonnueckon cucreMe xumudeckux sinemeHToB JI. 1. Menneneesa, ctpoenue
MX aTOMOB, HaXO0XJI€HUE B TIpupoje. PU3NUECKue U XUMUYECKHE CBOMCTBA MarHus
u Kanblus. BaxkuHelmue coequHeHHs] Kalblus (OKCUI, THUIAPOKCHUI, COJIH).
XKécTkocTh BOABI U CITOCOOBI €€ YCTpaHEHHUSI.

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

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

Xumuueckuit IKcnepumenm:

O3HAKOMJICHHME C oO0pa3llaMud METAJIOB U CIUIABOB, HUX (DU3WYECKUMU
CBOMCTBaMH, M3y4YCHUE  PE3yJIbTaTOB  KOPPO3UH  METALUIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BUIEOMATEPUANIOB), OCOOEHHOCTEH B3aMMOJEHUCTBUS OKCHIA
KaJIbLIUSI M HATpUS C BOAOW (BO3MOXHO MCIOJIb30BAaHHE BUIECOMATEPUAIIOB),
UCCJIEJOBAaHUE CBOWCTB >KECTKOM BOJBI, MPOLECCA TOPEHUS KENe3a B KUCIOPOAE
(BO3BMOXHO  HKCIIOJIb30BaHHWE  BHJIEOMATEpPHAIOB), MPHU3HAKOB  MPOTEKAHMS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MAarHWs, KajbLHWs, alFOMUHUA, LIUHKA, jKelie3a
(1) u xenesa (1), meau (1), HaOIIOACHKME U OMKCAHUE MPOLECCOB OKPAIIMBAHHUS
IUITAaMEHU HMOHAMM HATpus, Kajausg M Kajablus (BO3MOXKHO HCIOJIb30BAaHHE
BUJICOMATEPHUAJIOB), HCCIe0BaHNE aM(OTEPHBIX CBOMCTB THAPOKCHIA ATIOMUHUSA
U TUAPOKCHUA IMHKA, PEIIEHUE SKCIEPUMEHTANIbHBIX 3a/1a4 M0 TeMe «BakHeilne
METAJUIBI U KX COCTUHEHUSI.

XuMHS U OKpPY:KaWLIas cpeaa

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

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

Xumuueckuit IKcnepumenm:

U3y4YeHHE O0pa3I0oB MaTepHaOB (CTEKIIO, CIUIABBI METAJUIOB, MOJIMMEPHBIC
MaTepuarbl).

Mexcnpeomemunle ceéa3u



Peanuzammst MeXIpEeIMETHBIX CBS3€H NMPU HM3YUYCHWH XWMHH B 9 Kiacce
OCYILIECTBIISIETCSI 4epe3 HCIOIb30BaHME KaK OOMUX E€CTECTBEHHO-HAYyYHBIX
MOHATHH, TaK W TOHATHH, SBISIONIUXCS CUCTEMHBIMH JIJISI OTACIBHBIX MPEAMETOB
€CTECTBEHHO--HAY4YHOTO IHKIIA.

OOmme ecTeCTBEHHO-HAYYHBIC TMOHATHS: HAY4YHBIH (DAKT, THUIOTE3a, 3aKOH,
TEOpHWs, aHajdu3, CHHTE3, KIaCCH(PUKAIUA, TMEePUOJIUIHOCTh, HAOIIOACHHE,
AKCIIEPUMEHT, MOJCIIUPOBAHUE, HW3MEPECHHE, MOJEb, SBICHUE, MAaPHUKOBBIH
3 PeKT, TeXHOJIOTUsI, MAaTEPUAIIbI.

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

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

['eorpadus: armocdepa, ruapochepa, MUHEpadbl, TOPHBIC MOPOIHI,
NIOJIC3HBIC NCKOIIAeMbIC, TOTLJIMBO, BOJIHBIC PECYPCHI.



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

JIMUHOCTHBIE PE3YJIBTATHI

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

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

1) naTpHOTHYECKOr0 BOCIIUTAHUS

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

2) rpaskIaHCKOr0 BOCIIUTAHUS:

NPEACTABICHUS O COLMAIbHBIX HOpPMax H NpaBUIaX MEKINYHOCTHBIX
OTHOIIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHON KOMIIETEHTHOCTH B OOIECTBEHHO
MOJIE3HOM,  y4eOHO-UCCIIEeIOBATENbCKOM, TBOPYECKOM W JIPYrUX  BUJAX
JESTENBHOCTH, TOTOBHOCTH K pPa3HOOOpPa3HOW COBMECTHOM JAESTENbHOCTH TpHU
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 TIOBEACHUME M TMOCTYNKH CBOMX TOBapuIIEd C MO3ULHUHU
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUN MOCTYIKOB;

3) HeHHOCTH HAYYHOTO TIO3HAHUS:

MHPOBO33PEHUYECKUE NPEACTABICHUS O BEIIECTBE U XMMHYECKOW PEAKLIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTUS HAYKH W COCTABIISIOIINE
OCHOBY JIJIsl TIOHUMAaHUSI CYIIIHOCTH HAYYHOM KAapTHUHBI MUpA, MpEACTaBIEHUS 00
OCHOBHBIX 3aKOHOMEPHOCTAX Pa3BUTHUSI TPUPOJbI, B3aUMOCBS3AX 4YEJIOBEKA C
MNPUPOJTHOMN CPEION, O POJIM XMMHU B TO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

M03HABATEIbHbIE MOTHBBI, HAIIPABJICHHbIC HA MOJYYEHUE HOBBIX 3HAHUU MO
XAUMHH, HEOOXOIUMBIC il OOBSICHEHHS HaOII0IaeMbIX IMPOIECCOB W SIBICHUM,
MMO3HABATEIbHOM, MHPOPMAIMOHHON M YUTATEIbCKOW KYJIbTYpbl, B TOM YHCIE
HaBBIKOB CaMOCTOSITEILHOM pabOThl C y4yeOHbIMHU TEKCTaMHu, CIpPaBOYHOMN



JUTEPATypOr, JOCTYIMHBIMH TEXHUYCCKHUMH CpEACTBAMH HH()OPMAIMOHHBIX
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) popMupoBaHUsI KYJbTYPbI 310POBbS

OCO3HAHHWE IICHHOCTH JKWU3HHM, OTBETCTBCHHOT'O OTHOIICHHUS K CBOEMY
3I0POBBIO, YCTAHOBKHM Ha 3J0POBBIM 00pa3 *KWU3HU, OCO3ZHAHUE TOCICIACTBUH U
HENPHUSITHE BPEAHBIX MPUBBIYCK (YIIOTPEOIICHHSI aIKOTOJIsI, HAPKOTHKOB, KYPEHUS),
HEOOXOAUMOCTH COOJIFOAICHUSI TpaBWJI 0€30MacHOCTH MpU  OOpalleHUuu ¢
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 TMPUMCHEHHUS NPEIMETHBIX 3HAHWUH TIO0 XWMHH, OCO3HAHHBIA BBIOOP
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 MPOPECCUOHAIBHOM CPElIE;

6) 9KOJIOrM4eCKOro BOCIIUTAHMS:

HKOJIOTHYECKHU II€J1eCO00pa3HOe OTHOIIEHHWE K MPUPOJIEe KaK HCTOUYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYyIleCTBOBAaHMS, TOHUMAaHHUE LIEHHOCTH 3J0POBOTO U
Oe3omacHoro oOpasza JKM3HHM, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
¢u3nueckoMy U TICUXMYECKOMY 3J0POBBIO, OCO3HAHME IIEHHOCTH COOJIOICHUS
npaBMI 0€30MaCHOTO MOBEACHUS TP padoTe C BEIIECTBAMHU, a TAKXKE B CUTYAIUsX,
YIPOKAOIINX 3IOPOBBIO U JKU3HU JIIO/ICH;

CIIOCOOHOCTH TIPUMEHATHh 3HAHUS, IMOJIydaeMble MPU U3YYCHUH XUMUU, IS
peLIeHUs 3a/1a4, CBA3AaHHBIX C OKPYIKAOIIEH MPUPOJHOU CPEIOH, JJIsI MOBBIIICHUS
YPOBHS  JKOJOTUYECKOW KYJNbTYpPhl, OCO3HaHHUS TJ00aTbHOTO  XapakTepa
HKOJIOTHYECKUX TPOOJIEM W IMyTeH UX pEHIeHUs MOCPEACTBOM METOJO0B XHMHH,
HKOJIOTUYECKOTO MBIIUICHUS, YMEHHUSI PyKOBOJCTBOBATHCS UM B MO3HABATEIBHOM,
KOMMYHHUKAaTUBHOW U COLIMAJIbHON IIPAKTHKE.

METANPEIMETHBIE PE3YJIBTATbBI

B cocraBe MerampeaMeTHBIX PE3YNbTATOB BBIJACISIIOT 3HAYUMBIE IS
dbopMupoBaHUST MHPOBO33pEHHUs OOIICHAYYHBIE TIOHATHA (3aKOH, TEOpHS,
MPUHIINI, TUTIOTe3a, (DAKT, CUCTEMa, MPOIIECC, IKCIEPUMEHT 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, PETYJIATHUBHBIE), KOTOpblE OOecneYnBaroT (OPMHUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbBHOMY IUIAHMPOBAaHUIO M OCYIIECTBICHHUIO y4eOHOM
JEeSATENbHOCTH.

Ilo3naBaTe/ibHbIE YHHBEpPCAJIbHbIE YUeOHbIEe JeHCTBHS

ba3zoBble JiornyecKkue 1ecTBUA:

YMEHHUS UCIOIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOCHUU
3HAaHUU: PACKPBIBATh CMBICI XUMHUYECKUX TMOHSITUN (BBIACTATH UX XapaKTEepHBIC
NPU3HAKH, YCTAHABIWBATH B3aUMOCBS3b C JIPYTUMH TOHSATHSIMHU), HCIOJIH30BAThH
MOHSTHUS JJ1s1 O0OBSICHEHHS OTJEIbHBIX (DaKTOB U SBJICHUHN, BRIOUPATh OCHOBAHUS U
KpUTEpUHU sl KiIacCU(PUKAIMM XUMHUUYECKUX BEIIECTB U XMUMHUYECKUX PEaKIui,
yCTaHABIIMBATh TMPUUYMHHO-CIIEJCTBCHHBIC CBSI3U MEXAY OOBEKTaMU H3Y4CHUS,
CTPOUTH JIOTUUECKHUE PACCYXACHUS (MHIYKTHUBHBIC, ICTYKTUBHBIEC, 110 aHAJIOTHH),
JieaTh BEIBOBI U 3aKIIFOUCHHUS;

yMEHUE TIPUMEHSThL B TIpolleCcCe€ TIO3HAHMS TOHATHS (TIPEAMETHBIC W
MeTarnpeIMEeTHbIE), CHMBOJIMYECKUE (3HAKOBBIE) MOJEIH, UCIIOIb3YEeMbIe B XUMHUH,
npeoOpa3oBbIBATh NIUPOKO MPUMEHSEMbIC B XUMHUHU MOJCIBHBIC MPEICTABICHUS —
XUMUYECKUI 3HAaK (CHUMBOJI D3JIEMEHTa), XUMH4YecKas ¢opmysia U YpaBHCHHUE
XUMHYECKOW peakiuu — MpU pelIeHUH y4eOHO-IT03HaBaTEeIbHBIX 3a7a4, C YIYETOM
ATUX MOJEIBHBIX NMPEACTABICHUN BBISBISITh M XapaKTE€pPU30BaTh CYIIECTBEHHBIE
NPU3HAKUA U3YYaeMbIX O0OBEKTOB — XMMHUYECKUX BEIIECTB U XUMUUYECKUX PEaAKIIUil,
BBISBJIST  OOIIME  3aKOHOMEPHOCTH, MPUYUHHO-CJIEJICTBEHHBIE CBSI3M U
IPOTUBOPEUHS B U3YyUAEMBIX IIPOLIECCaX U SIBICHUAX.

Ba3oBnble uccienoBarejabcKkue 1eCTBHA.

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

NpUOOPETeHNE OMbITa MO IUJIAHUPOBAHHWIO, OPTaHHW3allMd 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 MpojenaHHol padorte.

Pabora ¢ uHpopMmanmeii:

yMEHHE BBIOWpaTh, AHAIM3UPOBATH W WHTEPIPETUPOBATH HHQPOPMAIIUIO
Pa3IUYHBIX BUJAOB U (POPM IPEACTABICHUS, MOTYyYaeMYyI0 U3 Pa3HbIX UCTOUYHHKOB
(Hay4HO-TIOMYJISIpHAS.  JIUTEpaTypa XUMHUYECKOTO COAEpP)KAaHMS, CIPAaBOYHBIC
mocoOus, pecypcsl WHTepHeTa), KPUTUYECKH OIICHWBATH MPOTHBOPECUYMUBYIO 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 ONPEIEAEHHOrO TUIA, TPUOOPETEHHUE ONbITA B
00JaCTH  MCHOJB30BaHUs ~ MH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJIEHUE KYJIbTYpO aKTUBHOI'O MCIOJIb30BAHMS PA3IIMUHBIX IOUCKOBBIX CUCTEM,
CaMOCTOSITEJILHO BHIOMPATh ONTUMANIbHYIO (POpMY IpeacTaBlieHus HHDOpMauu U
WUIIOCTPUPOBATh pEIIAEMble 3aJayd HECJIOKHBIMU CXEMaMH, JHharpaMMmamu,
OpyruMH opMaMu rpauKu U UX KOMOMHAIUSMU;

yMEHHE HCHOJb30BaTh M AaHAJIM3UPOBATh B Mpouecce ydyeOHOM W
UCCJIeI0BATENbCKON JAESITENIbHOCTH MH(OPMALUIO O BIMSHUM TPOMBIILIEHHOCTH,
CEJIbCKOTO XO34MCTBAa M TPAHCIOPTAa HA COCTOSHUE OKPY’KAIOIIEH MPUPOIHOM
Cpellbl.

KommyHukaTHBHBIE YHMBepcaibHbIe YUeOHbIe 1elCTBUA:

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

YMEHHUS  TMPEJCTaBIsATh  MOJYyYEHHbIE  pe3yjbTaThl  O3HABATEIHHOM
JESTENbHOCTH B YCTHBIX U MHCBbMEHHBIX TEKCTaX; JeNaTh MPe3eHTAIUIO
PE3YJIHTATOB BBHIMOJHEHUSI XMMHUYECKOr0 JIKCIEepUMeHTa (J1abopaTopHOro OIbITA,
1abopaToOpHOM pabOTHI MO UCCIEAOBAHUIO CBOMCTB BEIIECTB, YUEOHOTO MIPOEKTA);

yMEHHUS y4eOHOro COTPYIHHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
NO3HABATEJIbHO W HCCIENOBATEIbCKONM  JEATEIbHOCTH IpPU  PEUICHUH
BO3HUKAIONIMX MpPOOJIeM Ha OCHOBE Y4€Ta OOLIMX HHTEPECOB W COIJIACOBAHUSA
no3uiui (00CYXJIeHHs, OOMEH MHEHHUSMH, «MO3TOBBIEC IITYPMBbI», KOOPIWHAIIUS
COBMECTHBIX JCHCTBHI, OINpEAEICHUE KPUTEpPUEB [0 OIEHKE KadecTBa
BBITIOJTHEHHOM pabOoTHI U IpyTHE).

PeryisiTuBHbIC YHUBepCAJIbHbIE yYeOHbIE 1eHCTBHS:

YMEHHE CaMOCTOSATEIBHO OIpPEAENATh LEJIH IEATEIbHOCTH, IJIAHUPOBATH,
OCYILIECTBIISATh, KOHTPOJIUPOBATh U NPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JeSITENBHOCTD, BEIOMpATh Hanboee 3 (PeKTUBHBIE CITOCOOBI pEIICHUs] yUeOHBIX 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 IIOJIyYEHHOIO PE3yJIbTaTa 3asBJICHHON LEIU, YMEHHE
MCII0JIB30BaTh U aHAIIM3UPOBATH KOHTEKCTHI, IPEJIAraéMble B YCIOBUH 3aJaHU.

HNPEAMETHBIE PE3YJIBTATDHI

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



NeucTBUM, creuuduyeckue s NOpeaMeTHor obnactu  «XuMHs», BUIbI
NEATENBHOCTA 10  TMOJYYEHHIO HOBOTO  3HAHWS, €ro HWHTEPIPETAUH,
peoOpa3oBaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIIHSX.

K koHumy oOydenuss B 8 kJlacce mpeaMeTHbIE pPe3ylbTaTbl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTH Yy O0YUAIOIIUXCS YMEHUM:

e PACKPBIBATH CMBICI OCHOBHBIX XMMHWUYECKHX MOHSTHI: aTOM, MOJIEKYJa,
XUMHUYECKHI  3JEMEHT, MPOCTOE BEIIECTBO, CJOXKHOE BEIIECTBO, CMECh
(oHOpOJIHAasT W HEOJHOPOJIHAs), BAJCHTHOCTh, OTHOCUTEIbHAs AaTOMHas W
MOJIEKYJIIpHAsi Macca, KOJUYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca, MaccoBas
JI0JISI XUMHYECKOTO JIEMEHTa B COSIMHEHUH, MOJISIPHBIM O0BEM, OKCHUJ, KUCIIOTA,
OCHOBAaHME, COJb, AJIEKTPOOTPULIATEIILHOCTh, CTENEHb OKHUCICHHS, XUMHUYECKAs
peakiusi, KiaccupuKaIus peakiuii: peakiiui COCIUHEHUS, PEaKIUU Pa3IoKeHUs,
peakiuu 3aMeleHus, peakuuu OOMeHa, 3K30- M IHJOTCPMHUYECKHUE DPEaKIIHH,
TEIIOBOM A(eKT peakuuu, SAPO aToMa, ICKTPOHHBIM CJIOW aTOMa, aTOMHAas
opOuTanb, paguyc aromMa, XUMUUYECKas CBsA3b, TMOJSpHAs M  HEMOJISIpHAS
KOBaJICHTHAs CBSI3b, MOHHAS CBSI3b, MOH, KATUOH, AHUOH, PACTBOP, MaccoBas J10Js
BellecTBa (MPOIEHTHAs! KOHIICHTPAIIHS) B PACTBOPE;

e WUIIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XHWMHWYECKUX TIOHATUH U
IIPUMEHSATH 3TU NOHATUSA [IPU ONKMCAHUU BEILECTB U UX MIPEBPALCHUN;

e HCIIOJIb30BaTh XHWMHMUYECKYIO CHMBOJIMKY JUIsl COCTaBJIeHUS (HOpMyI
BEILIECTB U YPABHEHUN XUMUUYECKUX PEAKIINM;

e OMpENENATh BaJEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIUHEHUSX,
CTeNeHb OKHUCJICHHUS DJEMEHTOB B OHHAPHBIX COEIWHEHUSAX, MPUHAMJICKHOCTD
BEIIECTB K OMpPEAENEHHOMY KJIacCy COCAMHEHHUM Mo GopmysiaM, BUJI XUMUYECKOM
CBA3U (KOBAJICHTHAs U MOHHAs1) B HEOPTraHUYECKUX COCTMHEHUSX;

e packpeiBaTh cMmbich llepuonmueckoro 3akona JI. M. Mengeneea:
NEMOHCTPUPOBATh  NOHMMAaHWE  MEPUOAUYECKOM  3aBUCUMOCTH  CBOWCTB
XUMHUYECKHX AJIEMEHTOB OT MX IOJ0XeHUs B [lepmoamyeckoil cucreme, 3aKOHOB
COXpPAaHEHHsI MacCChl BEIIECTB, IOCTOSHCTBA COCTaBa, ATOMHO--MOJIEKYJISIPHOTO
y4eHus1, 3aKoHa ABOTraJipo;

e OMHUCHIBATH W XapakTepu3oBaTh TabmuuHyr (opmy Ilepuogndeckoit
CUCTEMbl XMMHUYECKUX 3JIEMEHTOB: pa3inyaTh MOHATHUS «rJ1aBHas moarpymnmna (A-
rpynmna)» u «mnobounas noarpynna (b-rpynna)», manble W OOJbIINE MEPUOBI,
COOTHOCHTH OOO3HaueHUs, KOTOpble HMeoTcs B Tabmuie «llepmonnueckas
cucrema xumuueckux dnemeHtoB JI. . MenaeneeBa» ¢ 4YHCIOBBIMU
XapaKTEPUCTUKAMU CTPOCHHSI aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB W 3apsij
s/pa, 0011Iee YUCIIO JIEKTPOHOB U PACIIPEICTICHUE UX IO JIEKTPOHHBIM CIIOSIM);



e KJacCU(PUIMPOBATH XUMHUUYECKUE DJIEMEHTbI, HEOPraHUYECKHUE BELIECTBA,
XUMHYECKUE Peakuuu (10 YUCIY U COCTaBYy YYACTBYIOIIMX B PEAKI[MU BELIECTB, O
TerI0BoMY 3P (DEKTy);

e XapaKTepU30OBaTh (OMUCHIBATH) OOILIME XUMHUYECKHME CBOMCTBA BEILECTB
pa3IUYHBIX KJIAcCOB, MOATBEPKAas OINUCAaHUWE MpUMEpPaMU MOJIEKYISPHBIX
YPAaBHEHUN COOTBETCTBYIOIUX XUMUYECKUX PEAKIUN;

e IIPOTHO3UPOBATH CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT UX KaUYECTBEHHOIO
COCTaBa, BO3MOXKHOCTH MPOTEKAHUS XUMUYECKUX MPEBPALICHUN B Pa3IMUYHBIX
YCIIOBUSAX;

e BBIUKCISATH OTHOCUTEJIBHYIO MOJIEKYJSPHYIO H MOJSIPHYIO MAaccChl
BEIIECTB, MAaCCOBYIO JOJI0 XHMHUYECKOro 3JIeMEeHTa Mo (opMyse COeIUHEHMS,
MacCOBYIO JIOJIO BEIIECTBA B PACTBOPE, NPOBOAUTH PACUETHI MO YPABHEHUIO
XUMHYECKOM peakilny;

e TPUMEHSATH OCHOBHBIE OINEPAIMU MBICIUTEIBHON JAEATEIBHOCTH — aHAINU3
U CHUHTE3, CpaBHEHHE, 0000IIeHne, CHUCTEeMaTU3alIo, KiacCU(UKAIHIO,
BBISIBJICHUE MTPUUMHHO--CIIEJICTBEHHBIX CBSI3€H — /I U3yYEHUS! CBOMCTB BEILIECTB U
XUMHYECKUX PEeaKklni, eCTECTBEHHO-HAYYHbIE METObl MO3HAHUS — HAOIIOACHUE,
U3MEepeHne, MOICIMPOBAHNE, SKCIIEPUMEHT (pealbHbI U MBICIICHHBIN);

e CJENOBAaTh IpaBHJaM  I[IOJI30BAaHUS  XUMHUYECKOHW  IOCYyIOH M
1a00paTOpHBIM 00OPYIOBAHMUEM, a TAKXKE MpaBHJIaM OOpallleHUs C BEIECTBAMU B
COOTBETCTBUM C HMHCTPYKLMSIMM IO BBIIOJHEHHUIO JaOOPATOPHBIX XUMUYECKUX
OIBITOB M0 IMOJYYEHUI0O U COOMpPAHUIO Ta3000pa3HbIX BELIECTB (BOAOpOAA H
KHACJIOPO/a), IPHUIOTOBIECHHUIO pPAcTBOPOB C ONPEAEIEHHOM MAacCcOBOM JOJei
PacTBOPEHHOIO BEILIECTBA, IJIAHUPOBATH U IPOBOJNUTH XUMUYECKNE IKCIIEPUMEHTHI
[0 PACIO3HABAHUIO PACTBOPOB WIEJIOYEN M KHUCIOT C MOMOIIBK) HHIUKATOPOB
(;makmyc, dheHondTanenH, METHIIOPAHXK U APYTHE).

K koniy oOyueHuss B 9 kjacce mpeaMETHBIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpa)xaTh c(POPMHUPOBAHHOCTD y 00YHAIOIINXCSI YMEHUI:

e DacKpbIBaThb CMBICI OCHOBHBIX XHMHYECKHX MOHATHA: XHUMHYECKUI
3JIEMEHT, aTOM, MOJIEKYyJa, WOH, KaTHOH, aHWOH, MPOCTOE BEIECTBO, CIOKHOE
BEIIECTBO, BAJEHTHOCTb, 3JIEKTPOOTPULATENBHOCTh, CTEINEHb  OKHUCIEHUS,
XUMUYECKasi pEaKiys, XUMHUYecKas CBsA3b, TEIUIOBOM 3(QeKxT peakuuu, MOJb,
MOJISIPHBII 00BEM, PacTBOpP, 3JIEKTPOJIUTHI, HEIIEKTPOJIUTHI, IJIEKTPOIUTHYECKAS
AMCCOLMAIINS, DAk HOHHOTO OOMEHa, KaTaanu3aTop, XUMUYECKOe paBHOBECHE,
oOpatuMble ¥ HEOOpaTUMBbIE pEaKUWH, OKUCIUTEIHHO-BOCCTAHOBUTEIIBHBIC
pEeaklUny, OKHUCIUTENb, BOCCTAHOBHUTENb, OKHCIEHHE W BOCCTAHOBJICHUE,
ajtoTponusi, amM(pOTEpPHOCTb, XHMHYECKas CBA3b (KOBaJE€HTHas, WOHHAas,
METaJNINYEeCKast), KPUCTAINYECKas pEIIETKA, KOPpPO3Us METAJUIOB, CIUIABBI,



CKOPOCTb XMMMYECKOM pEeaKkUWH, NpeAesbHO aomyctumas KoHueHtpauus I[IJIK
BEILIECTBA,

e WUIIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XHMHUYECKUX TMOHATUH U
MPUMEHSATH 3TU MTOHATUS MPU ONKMCAHUM BEIIECTB U UX MPEBPAIICHUI;

e HCIIOJIb30BaTh XMMHMUYECKYI0 CHMBOJIMKY JUIsl COCTaBiIeHUs (opmyin
BELIECTB U YPABHEHUN XUMHUYECKUX PEAKLIHUM;

e OIPEAENATh BAJICHTHOCTh M CTENEHb OKUCJIEHUS XUMHUYECKUX DJIIEMEHTOB
B COEQUHEHHSX  Pa3JIMYHOIO  COCTaBa, IPHUHAMIEIKHOCTh  BEIIECTB K
ONpeIeIEHHOMY KJIACCy COEIMHEHMH Mo QopMyliaM, BHJ XUMHYECKOW CBS3H
(KoBaJIeHTHAs, UOHHAS, METAIJINYECKAsi) B HEOPraHUYECKUX COCAMHEHUSX, 3aps]l
MOHA MO XUMHUYECKON ¢opmMmyne, Xapakrep Cpelbl B BOAHBIX pPacTBOpax
HEOPraHWYECKUX COCAMHEHHUH, THUMN KPUCTALIIMYECKONW PEIIETKH KOHKPETHOTO
BEILIECTBA;

e packpeiBaTh cMmbich Ilepunogmueckoro 3akoHa JI. M. MenngeneeBa u
JEMOHCTPUPOBATh €0 MOHMMAaHUE: OMHUCHIBATh M XapaKTepU30BaTh TaOIUYHYIO
dopmy Ilepruoanueckoil CUCTEMbl XMMHUYECKUX AJIEMEHTOB: paziuyaTh MOHSATHUS
«rnaBHas noArpymnmna (A-rpymmna)» u «modbouynas noarpynmna (b-rpynma)y», mansie u
OOJbIIME  TMEpPUOJIbl, COOTHOCUTh O0O3HAYEHMs, KOTOpbIE HMEIOTCS B
NEPUOUYECKON TabyuIle, C YUCIOBBIMU XapPAKTEPUCTUKAMH CTPOEHHS aTOMOB
XUMHYECKUX JJIEMEHTOB (COCTaB M 3apsij sjpa, OO0Ilee YHUCIO 3JIEKTPOHOB H
pacnpeniefieHue X Mo JIEKTPOHHBIM CJI0SM), OOBSICHATH OOIIUE 3aKOHOMEPHOCTH
B U3MEHEHUU CBOWCTB JIEMEHTOB U UX COCAUHECHUH B MpeAesax MaJbIX [EPUOJOB
Y TJIaBHBIX MTOArPYII C YYETOM CTPOEHHUS UX aTOMOB;

e KIacCU(DUIMPOBATH XUMHUYECKHE SJIEMEHTHI, HEOPraHUYECKUE BEIIECTBA,
XUMUYECKHUE peaklnu (110 YUCIYy U COCTABY YYACTBYIOIIMX B PEAKIIMU BEIIECTB, O
TerioBOMY 3G (dEeKTy, M0 U3MEHEHHIO CTEMEHEeW OKUCICHUS XUMHUYECKUX
3JIEMEHTOB);

e XapaKTepu3oBaTh (OMHCHIBATH) OOIIUE U CHEIUPUUECKHE XUMHUUYECKHE
CBOWMCTBAa NPOCTBIX M CJIOXKHBIX BEIIECTB, IMOJATBEPKAAs ONMCAHHUE ITPUMEpPAMU
MOJIEKYJISIDHBIX K HOHHBIX YPABHEHUN COOTBETCTBYIOIMX XUMHUUYECKUX PEAKIINIM;

e COCTAaBIATh YPABHEHHUS DJICKTPOJUTUYECKOM JUCCOLUMALMU  KHCIOT,
IeJI0YEH U COJeil, MOTHBIC U COKpAIIEHHBIE YPABHEHHSI PEeaKIil HOHHOTO 0OMeHa,
YPaBHEHUs PEAKUUM, MMOATBEPKAAIOIMMNX CYLHIECTBOBAHUE T€HETUYECKOM CBSI3U
MEXKy BEIIECTBAMHU Pa3JIMYHBIX KIJIACCOB;

e PpACKpBIBATh CYIIHOCTb OKHUCJIMTEIBbHO-BOCCTAHOBUTEIIBHBIX PEAKLINN
MOCPEJICTBOM COCTABIICHUS dJIEKTPOHHOTO OallaHCa dTUX PEaKInii;

e MPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HUX CTPOCHMUS,
BO3MOXHOCTH IPOTEKAHUS XUMUYECKUX MTPEBPALIEHNN B PA3JINYHBIX YCIOBUSIX;



e BBIYMCIATH OTHOCHUTENIBHYK) MOJIEKYJSIDHYI0O U MOJISIPHYIO MAacChl
BEIIECTB, MACCOBYIO JOJI0 XHMHYECKOrO 3JIEMEHTa Mo (popMmylie COeIUHEHUS,
MAacCOBYIO JOJIIO BEIIECTBA B pPacTBOpPE, MPOBOAUTH PACUYETHI MO YPABHEHUIO
XUMHUYECKOU pEaKIUH;

e cOOMIONATh  TpaBWiIa  MOJb30BAHUA  XUMHUYECKOM  Mocyliod U
1ab0opaTOpHBIM O0OpPY/AIOBAaHMEM, a TaKXK€ MpaBWiIa OOpallleHus C BELIECTBAMHU B
COOTBETCTBHM C HWHCTPYKIHUSMHU IO BBIMOJHEHUIO JTAOOPATOPHBIX XUMHUYECKUX
OMBITOB MO TOJYYEHHUIO M COOHUpPAHUIO Ta3000pa3HBIX BEIIECTB (aMMHUaKa H
YIIIEKUCIIOTO Ta3a);

e MPOBOAUTH PEAKUMH, MOATBEPKAAIOIINE KAYECTBEHHBIH  COCTaB
pPa3TUYHBIX BEIIECTB: PACIO3HABATh OMBITHBIM MYTEM XJIOPHUA-, OPOMHI-, HOJUI-,
kapOoHat-, pocdar-, cunukar-, cynbdar-, THIPOKCUA-UOHBI, KATHOHBI AMMOHUS U
MOHBl HM3YyYECHHBIX METAUIOB, MPHUCYTCTBYIOIIME B  BOJHBIX pacTBOpax
HEOPraHUYECKUX BEIIECTB;

e IPUMEHATHh OCHOBHBIE ONEPALIMU MBICIUTEIBHOW NEATEIBHOCTH — aHAIN3
U CHUHTE3, CpaBHEHHE, O0O0OIIeHHE, CHUCTEMATU3AIMIO, BBIABICHUE NPUYUHHO-
CJIEICTBEHHBIX CBSI3€M — U1 U3YUYEHUsI CBOWCTB BEIIECTB M XUMUUECKUX PEAKIIUH,
€CTECTBEHHO-HAYYHBbIE  METO/Abl TO3HAHHUA —  HaOJIOJIeHHe, U3MEpEHue,
MOJEIMPOBAHNE, SKCIIEPUMEHT (peajbHbI U MBICJICHHBIN).



TEMATHUYECKOE IINIAHUPOBAHUE

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

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



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

[Tepuonnueckuii 3aKOH U
IIepnoauueckas cucrema

bubmuoreka [IOK

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

9 KUIIACC

KosnuuecTBo yacoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTsbI padoThI
pecypchbl
Pa3nes 1. BemecTBo U XMMH4YecKHe peakuuu
11 [ToBTOpEHue u yriybieHne 3HaHUN 5 1 bubnnorexa [JOK
' OCHOBHBIX Pa3/IeNIOB Kypca 8 Kiacca https://m.edso0.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubmuorexa [JOK
' peaKIuii https://m.edso00.ru/7f41a636
13 DIIEKTPOJIUTUYECKAS] JUCCOIUALIHSL. 8 1 1 bubmuorexa [JOK
' XHWMHUYECKUE PEAKIIUN B paCTBOpax https://m.edsoo.ru/7f41a636
Hroro mo pazgeny 17
Pa3nena 2. HeMeTa/JILI M X COeAMHEHHUS
51 OO6mrast XxapaKTepUCTUKAa XUMUUYECKHUX 4 1 bubnuoreka [IOK
' anemeHToB VIIA-rpynmel. ["amorenst https://m.edsoo.ru/7f41a636
OO01as XxapakTepUCTUKA XUMUYECKHX
2.2 anemeHToB VIA-rpynmel. Cepa u eé 6 bubmorexa HOK
' PyibL. 4P https://m.eds00.ru/7f41a636
COeIMHEHUS
OO01as XxapakTepuCTUKa XUMUYECKHX
2.3 anemeHToB VA-Tpynmsl. A3zot, pochop u ux 7 1 bubmorexa HOK
' DYIHEL- ’ P https://m.eds00.ru/7f41a636
COEIMHEHUS
OO1as XxapakTepUCTUKA XUMUYECKHIX
24 aneMeHToB |VA-rpynmel. Yraepoa u 8 1 2 bubmorexa HOK
' . PYHTIBL post https://m.edsoo.ru/7f41a636
KPEMHUH U UX COCTUHEHHUS
Hroro no pazneny 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
3.1 Obmme CBOHCTBA METAIIOR 4 https://m.edsoo.ru/7f41a636
N bubnuorexa [JOK
3.2 Baxxneime MeTa/UIbI 1 UX COSTUHEHUS 16 https://m.edsoo0.ru/7f41a636
Wroro mo pazueny 20
Paznen 4. Xumus u okpy»aiomnias cpeaa
4.1 B CTBA ¥ MaTEPHUAJILI B )KU3HH YEJI0BEKA 3 bubnmorera [TOK
' ere P . https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
PesepBHOE Bpems 3 bubmorexa LOK
p p https://m.edsoo.ru/7f41a636
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https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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IHOYPOYHOE IIVIAHUPOBAHHUE
8 KIIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonTtpoJabHbie
padoThbI

IIpakTHYeckue
padoThbI

Jlara
U3ydeHus

[Ipenmer xumuu. Poss XuMuu B )KU3HU
geJjioBeKka. Tela u BemecTna

Ilonsatue o METOJaX IMO3HAaHUA B XUMHHU

[IpakTuueckas padora Ne 1 «IIpaBumna paboTsl
B 1abopaTtopuu U NpuémMbl 0OpalieHus ¢
J1a00paTOPHBIM 000PYIOBAHUEM)

Yucrtele BemrecTBa u cMmecu. CriocoOnl
pa3aeiieHust cMecein

[IpakTuueckas padota Ne 2 «PazneneHue
cMmecelt (Ha mpuMepe OYUCTKY TOBAPEHHOM
COJIH )»

ATOMBEI U MOJICKYJIbI

XUMUYECKHUE DTIEMEHTBI. 3HAKH (CUMBOJIBI)
XMUMHYECKUX JIEMEHTOB

HpOCTLIC K CJI0KHBIC BEIICCTBA

AToMHO -MOJICKYJISIDHOC YUCHUC

10

3aKOH MOCTOSHCTBA COCTaBa BEILIECTB.
Xumnueckas popmyina. BareHTHOCTh aTOMOB
XMMHMUYECKUX JIEMEHTOB

11

OtHocHTeNnbHAsS aTOMHas Macca.
OtHocuTenbHas MOJICKYJIIpHas Macca




MaccoBas 1015 XUMHYECKOI'0 PJIeMEHTa B

12
COCIMHEHUU

13 KomnuecTtBo BemecTBa. Mosibs. MossipHast
Mmacca

14 dusnuecKkrue 1 XMMUUYECKHE SIBJICHUSI.
XuMHUYecKas peakius

15 [Ipu3Haku U ycIoBUs MPOTEKAHUS
XUMHUYECKUX PEaKINi

16 3aKoH COXpaHEHUsT MaCChI BEIIECTB.
XHWMHUYECKUE YPAaBHEHHUS

17 Brruncnenust koamdecTBa, MacChl BEIIECTBA 110
YpaBHEHUSAM XUMUUYECKUX PEAKITUN
Knaccudukanuss XuMuueckux peakiuia

18 (coenuHeHMs, pa3IOKCHUS, 3aMEIICHUS,
oOmeHa)
M. B. JIoMOHOCOB — y4€HBIi-

19 sHIuKIonequcT. O0o0IIeHNE U
cUCTeMaTu3aIlus 3HaHUH

20 KontponbHas padorta Nel o teme «BermecTsa
U XUMHUYECKUE PEeaKIIU»
Bo3nyx — cmech razos. CocTaB Bo3ayxa.

21 Kucnopos — sneMeHT u mpocToe BEIecTBo.
O30H
Ouznyeckue U XUMHUYECKHUEe CBOICTBA

22 KHCIOpoa (peakluu OKUCIIEHUS, TOPEHHUE).
[TonsiTre 06 okcuagax

23 CriocoOslI MmosTyueHus: KUCI0poia B

na6opaTopHH " NPOMBIINIJIICHHOCTH.




IIpumeneHnue kucnopoaa

TemmoBoit 3¢ (hekT XUMHUECKON peaKInH,

24 MOHATHE O TEPMOXUMUYICCKOM YPaBHEHUH,
9K30- ¥ SHJOTCPMHUYCCKHIX PEaAKIIHIX
TormBo (HedTh, yroib U METaH).

25 3arpsi3HeHHE BO3/yXa, CIIOCOOBI ero
MIPEIOTBPAICHUS
[IpaxTnueckas padota Ne 3 o Teme

26 «[Tony4yenne u coOupaHue KICIOpO/Ia,
M3y4YEHUE €ro CBOWCTB)

97 Bonopon — aneMeHT U MpocToe BEIeCTBO.
Haxoxnenue B mpupoe

28 DU3NYECKUE U XUMUYECKUE CBOMCTBA
BoJopoJa. [Ipumenenue Bogopoaa

29 [ToHsiTHE O KHCHOTAX U COJIAX

30 CriocoOrlI mostyueHust BOAOpoa B
nabopaTtopuu
[IpakTuueckast pabota Ne 4 o Teme

31 «ITonmyuenue u coOupaHue BoI0POIa,
W3Y4EHHUE ero CBOMCTB»

32 MouspHbiii 00BEM ra3oB. 3akoH ABOTAIPO
Boruncnenus 00bEMa, KOJIMUECTBA BEIIECTBA

33 ra3a o ero U3BeCTHOMY KOJIUYECTBY
BEIECTBA WK 00BEMY
Brruncnenus 005EMOB ra3oB M0 ypaBHEHHIO

34 peaxiuy Ha OCHOBE 3aKOHA 0OBbEMHBIX
OTHOIIIEHU Ira30B

35 Ou3nYecKue U XUMHUYECKHE CBONCTBA BOIBI




36

CocraB ocHoBaHuil. [lonsTHE 00 HHAMKATOPAX

Bopa xak pactBoputens. HacbllieHHbie u

37 HEHACBIIIEHHbIE PaCTBOPBI. MaccoBas 10s
BEILECTBA B pPaCTBOPE
[IpakTtuyeckas padora Ne 5 o reme

38 «[IpurorosieHue pacTBOPOB C ONpeneIEHHON
MacCOBOM JI0JIEH PaCTBOPEHHOTO BEIIECTBA»

39 KonTtponsnas pabora Ne2 no teme
«Kucnmopoa. Bonopona. Bonma»

40 Oxkcuapl: cocTaB, Kiaccudukaus,
HOMEHKJIaTypa
[Tosmydyenne u XuMHUYECKUE CBOMCTBA

41 KHCJIOTHBIX, OCHOBHBIX 1 aM(OTEPHBIX
OKCHUJIOB

42 OcHoBaHusI: coCTaB, Ki1accuduKaus,
HOMEHKJIaTypa

43 [Tosnydyenne u XMMHUYECKUE CBOMCTBA
OCHOBaHUU

44 Kucnotsl: cocraB, knaccuduxarus,
HOMEHKJIaTypa

45 [TonyueHnue u XuMU4YeCKHe CBOMCTBA KUCIIOT

46 Conu (cpenHue): HOMEHKJIATypa, COCOObI
MOJIy4eHUs, XHMUYECKUE CBOMCTBA
[IpakTuueckas pabota Ne 6. Pemenue

47 9KCIEPUMEHTAJIBHBIX 3a/a4 110 TEME
«OCHOBHBIE KJIACChl HEOPraHUYECKUX
COCAMHECHUN»

48 I'enernueckas cBsA3b MEXAY KlaccaMu




HEOPraHWYECKUX COCIMHEHUI

49 O0001IeHNEe ¥ CHCTEMAaTH3aLKs 3HAHUI 1
50 KonTtposneHas padota Ne3 mo teme "OcHOBHBIE 1
KJIaCChl HEOPTraHUYECKUX COCTMHEHUM"
[TepBbIe MOTBITKA KIIACCHU(PUKAITUU
o1 XUMUYECKUX 3JIeMeHTOB. [IoHATHE 0 rpymnmax 1
CXOJIHBIX DJIEMEHTOB
[Tepuonnueckuii 3akoH u [lepuoanueckas
52 cUcTeMa XUMUYECKUX 35ieMeHTOB [I. 1. 1
MenneneeBa
53 [Tepwo 11, TPYIIITEI, TOATPYIIITHI 1
54 Crtpoenue atomoB. CoCTaB aTOMHBIX sIJIEP. 1
MzoTtonsr
CtpoeHnue IeKTPOHHBIX 000JI0YeK aTOMOB
55 anemeHToB Ilepuonnueckoit cuctemsr /1. U. 1
Meunneneena
XapakTeprucTHKa XUMHUUYECKOTO 2JIEMEHTA T10
56 ero nosoxeHuto B [leproanyeckoit cucteme 1
. Y. MenneneeBa
3nauenue [leprnoandeckoro 3akoHa ajis
57 pasButus Hayku U npaktuku. J1. W. 1
MenpeneeB — y4€HbIH, IEAaror U rpaKJaHUH
58 DIEeKTPOOTPUIIATEIILHOCTH ATOMOB 1
XHMHYECKUX DJIEMEHTOB
59 HNoHnas xuMudeckast CBI3b 1
60 KoBanentHas nonsipHas XuMH4ecKasi CBA3b 1
61 KoBanenTHas HenoJsisipHas XUMUYECKasi CBSI3b 1
62 CreneHb OKUCICHUS 1




63 OKHCAUTENEHO-BOCCTAHOBUTEILHBIC PEAKITII

64 OKHCIIUTENU U BOCCTAHOBUTEIH

65 KonTtponsHas padora Ne4 o teme «CtpoeHue 1
aToMa. XUMHUYECKas CBSI3b»

66 PesepBHEIH ypOK. O606£neHI/Ie u 1
CUCTeMAaTH3aIlis 3HAHUH

67 PesepBHblIi ypoK. O606£ueHHe U 1
CUCTeMAaTH3aIlis 3HAHUH

68 PesepBHbIit ypok. O606£ueHHe u 1
CUCTeMAaTH3aIis 3HAHUH
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9 KUIIACC

Ne
n/n

Tema ypoka

KoaudecTBo 4acoB

Bcero

KonTtpoJbHbie
padoThbI

IIpakTHYeckue
padoThbI

Jara
U3ydeHus

[Tepuonnueckuii 3akoH. [lepronnueckas
cUcTeMa XMMHYECKUX 3yieMeHToB /I, .
MenneneeBa

3aKOHOMEPHOCTH B U3MEHEHUU CBOWCTB
XUMHUYECKHUX DJIEMCHTOB IMEPBBIX TpéX
MIEPHOJIOB

Knaccudukanus 1 HOMEHKIaTypa
HEOpPraHWYECKUX BEIIECTB

Bunnl xuMuueckoil CBS3U U THIIEI
KPUCTAUIMYECKUX PEIIETOK

Kontponbras padota Nel o teme
«IToBTOpEHUe U yriyOneHne 3HaHuM
OCHOBHBIX Pa3/IeNIoB Kypca 8 Kjacca

Kiaccudukanus XuMuuecKuxX peakiui 1mo
pa3IMYHBIM TIPU3HAKAM

ITonsarue o CKOPOCTH XUMHWYECKOH pe€aKuuu.
ITonsTre 0 TOMOI€HHBIX U TSCTCPOTICHHBIX
pCaKmuax

ITonsaTrue 0 XUMHUUECKOM PaBHOBCCHHU.
q)aKTOpLI, BJIMAIOIIUE HA CKOPOCTH
XHUMHUYECKOMN pPCaKuun U MOJIOKECHUC
XUMHUYCCKOTO paBHOBCCHUS

OKHCITUTETbHO-BOCCTAHOBUTEIILHBIC




peaknuu

Teopust 3NEKTPOUTUUECKON TUCCOITUAIIUH.

10
CunbHbIe U cl1adble AIEKTPOIIUTHI

11 HoHHbIE ypaBHEHHUs peaKkui
XUMHUYECKUE CBOMCTBA KUCIOT U OCHOBAHUI

12 B CBETE MPEJICTABIICHUI 00
AIEKTPOJUTUUECKON JUCCOIHAIIIT
XUMHUYECKUE CBOMCTBA COJIEN B CBETE

13 MIpE/ICTaBICHUH 00 IEKTPOITUTUYECKOU
JTUCCOTHAITAN

14 [TonsiTue o ruapoIU3€e coyei

15 O06o01enre 1 cucTeMaTru3amus 3HaHUH

16 [IpakTueckas padora Ne 1. «Pemenue
SKCMEPUMEHTAJIBHBIX 33424
KonTtponbHas padota Ne2 o teme

17 «DNEKTPOIUTHYECKAS TUCCOITAAIIHSL.
XUMUYECKHE pPeakllii B pacTBOpax»

18 OO01as XxapakTepUCTUKa raJIOreHOB.
XUMHUYECKUE CBOMCTBA HA MPUMEPE XJI0pa
XinopoBogopoa. ComsiHast KUCIIOTa,

19 XMUMHYECKHE CBOMCTBA, MOJIyUYeHHE,
MIPUMEHEHHE
[IpakTnueckas pabota Ne 2 o Teme

20 «[lony4yeHue CONSTHON KUCIOTHI, U3yUEHUE €€
CBOMCTB»

Brrurcnenus o ypaBHEHUSIM XUMHUYECKUX

21 peaxiui, eciiu OJJUH U3 PeareHToOB JaH B

U30BITKE




22

OO0mas xapaktepucTuka 3neMeHToB VIA-
CPYIIIbI

23

AJITOTpOTIHBIC MOTU(UKAIIUNA CEPHIL.
Haxoxnenue cepbl U €€ COeTMHEHUN B
npupoae. XMMHYECKHE CBOMCTBA CEPbI

24

CepoBonopo, cTpoeHue, Pu3nyecKue u
XUMHYECKHE CBOMCTBA

25

Oxcunpl cepobl. CepHast KUCIIOTa, prU3HUECKHe
U XUMHWYCCKHUEC CBOﬁCTBa, MMPUMCHCHUC

26

XUMHUYECKUE PEAKIIUH, JeKaAIME B OCHOBE
MIPOMBIIIIJIEHHOTO CIIOC00a MOJTy4eHust
CEPHOU KUCIOThI. XUMUYECKOE 3arpsi3HEHNE
OKpY)KaroLIEen Cpeibl COCTUHEHUSIMH CEPbI

27

Brruncnenne MaccoBOU TOJIH BEIXOJA
MPOAYKTA PEAKIINHI

28

OO6mras XxapakTepucTuka 3J1eMeHToB VA-
rpymnmsl. A30T, pacpoCTpaHEHUE B IPHPO/IE,
(bu3nvecKkne 1 XUMHYECKHE CBOICTBA

29

AMMI/IaK, €ro (1)1/[3I/I‘ICCKI/I€ 1 XUMHWYECKHEC
CBOﬁCTBa, IMOJIYYCHUE U ITPUMEHECHUEC

30

[IpakTnueckas pabota Ne 3 o Teme
«[lonydyeHrne aMMuaka, U3yueHUe ero
CBOMCTB»

31

A3oTHAas KuCJoTa, e€ Pusnueckue u
XUMUYECKHE CBOMCTBA

32

Hcnonp3oBanue HUTPATOB U coJiell aMMOHUS
B Ka4€CTBC MUHCPAJILHBIX y,HO6p€HPII>i.
XHUMHUYECKOE 3arpsA3HCHUC Oprmaqueﬁ




CpCabl COCAMHCHUAMU a30Ta

33

dochop. Oxcun dpocdopa (V) u pochopuas
KHCJIOTa, (1)I/I3I/I‘IGCKI/IC U XUMHUYCCKUEC
CBOMCTBA, MTOJIy4CHHUE

34

Hcnonp3oBanue hocdaToB B KaueCTBE
MUHEpaJIbHbIX y100peHuil. 3arps3HeHue
MIPUPOIHOM cpenbl hochaTamu

35

Yrnepon, pacipoCTpaHEeHHE B IPUPOJIE,
(u3nueckrue 1 XMMHUYECKUE CBOMCTBA

36

Oxkcunpl yriaepojaa, ux Gusndeckue u
XUMUYECKHE CBOMCTBA. JKOJOTHIECKIE

po0JIeMbl, CBSI3aHHBIE C OKCHJIOM YTJiepoJa
(Iv)

37

VYronbHas KUCJIOTa U €€ COJIU

38

[IpakTrueckast pabota Ne 4 o Teme
"IlostydeHue yriieKucioro rasa.
KadgectBennas peaxius Ha kapOoHaT-HOH"

39

HepBOHa‘IaJIBHBIC MOHATHS 00 OpPraHUuYCCKHUX
BCIICCTBAX KaK O COCJUMHCHUAX YIJIEpOaa

40

Kpemuuii u ero coequHeHus

41

[IpakTuueckas paborta Ne 5. Pemenue
SKCIIEpUMEHTAJIbHBIX 33/1a4 110 TEME
«Baxuelme HeMeTaubl U UX COCAUHEHUS»

42

KounTtponsnas pabora Ne3 mo teme
«BaxHelme HeMeTaulbl U UX COSTUHEHUS»

43

O6ma51 XapaKTCpUCTUKAa XUMHWYCCKUX
3JIEMEHTOB — METAJUIOB. MeTamindecKkas
CBA3b U MCTAJNINYCCKAas KPUCTAJIMYCCKAA




pemiérka. Pu3nUeCcKUe CBOMCTBA METAIOB

XHUMHYECKHE CBOUCTBA METAJIOB.

44 DNEKTPOXUMHUYECKUN Psijl HAIPSDKEHUH
METaJJIOB
OO6mue crocoObl OTYYCHHS METAJLIOB.

45 CrnaBel. BeraucneHus mo ypaBHESHHUSIM
XUMHYCCKUX PEAKIIHi, eCITH OJWH U3
peareHTOB COJIEPKUT MPUMECH

46 [TonsiTHE O KOPPO3UH METAIIIOB

47 [lerouHbBIE METAILITBI

48 Oxcupl U TUIPOKCHIBI HATPUS U Kallus

49 IllenouHoO3eMeNbHBIC METAIIIIBI — KATBIIHN U
MarHum

50 Baxneime coequHEHNS KaJIbIIU

51 O06001eHre 1 cucTeMaTu3alus 3HaHu|

52 JKécTtkocTh BOMIBI M CIOCOOBI €€ yCTpaHEHUS

53 [IpakTuueckast pabota Ne 6 o Teme
"YKEcTKkOCTh BOJBI U METO/BI €€ yCTpaHEeHHs"

54 AnroMuHUI

55 AmMdoTepHbIe CBOMICTBA OKCHIA U
TUIPOKCHUIA

56 XKeneso

57 Oxcuppl, TUAPOKCH B U conu xxene3a (1) u
xenesa (I11)

58 O06o001eHne u cucTeMaTu3anus 3HaHu |

59 IIpaktuyeckas padora Ne 7. Pemenue

OKCIICPUMCHTAJIbHBIX 3a/ia4 10 TECMC




«Baxuenime MeTajUIbl U UX COCIUHEHUSI

Breraucnenus mo YPaBHCHUAM XUMHWYCCKUX
peaKHHﬁ, €CJIM OAVH M3 pCarcHTOB JIaH B

60 M30BITKE WK COACPIKUT MPUMECH. 1
Brrunciienuss MacCoBOM JOJIM BBIXO/1a
MPOAYKTA PEaKIIHU

61 O0o01IeHre U CHCTeMaTH3alns 3HaHU N 1

62 KonTponsnas pabora Ne4 no teme 1
«BasxkHelnre MeTallIbl 1 UX COCITMHEHMS

63 BeniecTBa u maTtepuralnbl B TOBCEAHEBHOM 1
YKU3HU YeJIOBEKa

64 XUMHYECKOE 3arpsi3HEHNE OKPYKaIoen 1
cpenbl

65 Ponb XuMuM B perieHnn 3K0JIOTHYECKUX 1
npooieM

66 PesepBHbIit ypoK. O6o6£ueHHe u 1
cUCTeMaTH3alls 3HaHUM

67 PesepBHBIit ypoK. O606£IleHI/Ie u 1
cUCTeMaTu3allus 3HaHUH

68 PesepBHBIit ypoK. O606£Il€HI/IC u 1
cUCTeMaTu3aIus 3HaHUH

OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68




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

* Xumus, 8 kiacc/ 'abpuensu O.C., Octpoymos WN.T'., Cnankos C.A.,
AxumonepHoe obuiectBo «M3narensctBo «lIpocBenienue»
» Xumus, 9 knacc/ 'abpuensu O.C., OctpoymoB U.I'., Cnagkos C.A.,

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

METOANYECKHUE MATEPUAJIBI JJIs1 YUUTEJIA

1. Xumus, 8 kinacc/ I'abpuensu O.C., OctpoymoB U.I'., Cnagkos C.A.,
AxumonepHoe o6miectBo «M3narensctBo «IIpocserienuey

2. KoHTpoibHbIE U caMOCTOsITeNbHBIE pa00ThI MO XUMUU. K yueOHUKY
INa6puensna O.C., Octpoymora WN.I'., Cnaakosa C.A. "Xumus. 8 kimacc"
3. Xumus, 9 xnace/ I'abpuensta O.C., OctpoymoB N.I'., Cnaakos C.A.,
AxtumonepHoe o6miectBo «M3narensctBo «IIpocsemienue

4. KoHTpOJIbHBIE U CAMOCTOSITEIbHBIE Pa00THI O XUMUU. K yueOHUKY

INa6puensna O.C., Octpoymona WU.T'., CnaakoBa C.A. "Xumus. 9 kmacc"

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

https://videouroki.net/tests/my-complect/himiya/9-class/himia9/
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