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HOACHUTEJIBHASA 3AIINCKA

[IporpaMma 1O XUMHUM Ha YPOBHE OCHOBHOTO 0011ero oOpa3oBaHUs
COCTaBJI€HA Ha OCHOBE TpeOOBaHUN K pe3ysbTaTaM OCBOCHHUS OCHOBHOM
o0pa3zoBaTeIbHOM MPOrpaMMbl OCHOBHOTO OOIIIETO 00pa30BaHMsl, IPEACTaBICHHBIX
B ®I'OC 00O, a Takxe Ha OCHOBe deepalibHOM pabouelt MporpaMMbl BOCIUTAHUS
U C Yy4eTOM KOHIEMIUMU TMPEnoJaBaHusi Y4yeOHOTO TpeaMeTa «XUMUs» B
oOpazoBaTelnbHbIX Opranu3anusax Poccutickoit deneparuu.

[Iporpamma mo xuMuu Oaé€T TpEACTaBICHUE O ILEsAX, OOIIeH cTpaTeruu
oOy4yeHUs, BOCHUTAHWUS M Pa3BUTUS OOYYAIOUIUXCS CPEICTBAMU Y4EOHOTO
nmpeamera, yCTaHABIIUBAET 00s13aTeJIbHOE peaMETHOE coJiepKaHue,
npeayCcMaTpUBAeT PACHpPEICIICHHE €ro Mo KjaccaM M CTPYKTYpUpOBaHUE TIO
paznelnaM M TeMaM MPOrpaMMbl MO XUMHUH, OMNpEIesieT KOJUYECTBEHHBIC U
KaueCTBEHHBIC XapaKTEePUCTUKHU COJIepKaHMUs, PEKOMEHYyEeMYIO
MOCJICIOBATENIBHOCTh ~ M3YYCHUST XUMUHM C  Y4ETOM  MEXIPEAMETHBIX H
BHYTPUIIPEAMETHBIX  CBSI3€M, JIOTMKM  y4eOHOro  MpoIlecca, BO3PACTHBIX
OCOOCHHOCTEH OOydYaroluxcsi, ONpPEAeNIIeT BO3MOXHOCTH TIpeaMera s
peanuzanuu TpeOOBaHMM K pe3yjibTaTaM OCBOCHMSI OCHOBHOUM 00pa3oBaTelIbHOM
IporpaMMbl Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHus, a Takke TpeOOBaHUH K
pe3ynbrataMm oOy4YeHHs] XMMUHU Ha YPOBHE IeJeil u3ydeHus MpeaMeTa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIbHON JEeATEIbHOCTH OOYYaroMIerocsi MO OCBOEHHUIO
y4eOHOTr0 coJiepKaHusl.

3HaHME XUMHUHU CIY)KUT OCHOBOM s (OPMUPOBAHUS MHUPOBO33PEHUS
oOy4aromierocsi, €ro MpeACTaBICHU O MaTepUATbHOM €IUHCTBE MHPA, BAKHYIO
poJib UrpatoT (popMuUpyeMble XUMHUEH NPEACTaBICHUS O B3aUMOIPEBPAICHUSIX
SHEPTrUM M 00 SBOJIIOIUHU BEIIECTB B MPHUPOAE, O MYTSIX PEIICHUS TJI0O0ATbHBIX
npoOJjieM YCTOWYHMBOTO Pa3BUTHUS YEIOBEYECTBA — CHIPHEBOM, DHEPTETHYECKOM,
MUIIEBON M SKOJOTUYECKON 6€30MacHOCTH, TPOOIIEM 3PaBOOXPAHCHHUS.

N3yuyenne xumuu:

CIIOCOOCTBYET  peanu3allid  BO3MOXKHOCTEH  JIJII  CaMOpas3BUTHUS U
dbopMupoBaHUs KyJIbTYPBI IUYHOCTH, €€ 001IeH 1 (yHKIIMOHATIBHOW IPaMOTHOCTH;

BHOCHUT BKJaJ B (DOPMHUPOBAHME MBIIUICHUS W TBOPYECKUX CIOCOOHOCTEMH
OoOydJarommXxcs, HABBIKOB WX CaMOCTOSTENIBHOW Y4eOHOW  JIeSITeIbHOCTH,
AKCHEPUMEHTAIBHBIX M HCCIIEIOBATENIbCKUX YMEHUN, HEOOXOJUMBIX KakK B
MTOBCEIHEBHOM XKU3HU, TaK ¥ B TPO(DECCHOHATLHOM eI TeTbHOCTH;

3HAKOMUT CO CHEUU(PUKON HAYYHOTO MBIIUICHUS, 3aKJIaJbIBA€T OCHOBBI
LETIOCTHOTO B3TJIsS/1a HA €IMHCTBO MPUPOJIbI U YEJIOBEKA, SBIISIETCS OTBETCTBEHHBIM
3TanoM B pOpMHUPOBAHUH €CTECTBEHHO--HAYYHON I'PAMOTHOCTH 00 y4aIOLIUXCS;



crocoOcTByeT (OPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUSI K E€CTECTBEHHO-
-Hay4YHBIM 3HAHUSIM, K TIPUPOJIE, K YEIIOBEKY, BHOCUT CBOM BKJIAJl B DKOJIOTHUYECKOE
oOpa3zoBaHue 00yUaOIINXCS.

JlanHble HampaBieHUS B OOYYEHHH XUMUU OOECHEUMBAIOTCS CHEUU(UKOIM
colepkaHusi  y4eOHOro mpeaMeTra, KOTOpPbIA  SIBISETCS  MEJAaroru4ecku
aJanTUPOBAHHBIM OTpakeHHWeM 0a30BOM HAYKH XMMHH Ha ONPENEIEHHOM JTare eé
pPa3BUTHSL.

Kypc xumMun Ha ypoBHE OCHOBHOTO 0OLIero o0pa3oBaHHsl OPUEHTUPOBAH HA
OCBOCHHUE OOYYAIOUIUMUCS CHUCTEMBbI TMEPBOHAYAIBHBIX TOHSATUM XUMHUHU, OCHOB
HEOPraHUYeCKOM XUMHUM U HEKOTOPHIX OTACJIBHBIX 3HAYMMBIX TOHSATUM
OpraHUYeCKOM XUMHUHU.

CrpykTypa coaep:kaHHsl MPOTpaMMbl MO XUMHH C(HOPMUpPOBAHA HAa OCHOBE
CUCTEMHOro monaxonaa Kk e€ uzyudeHuto. CojaeprkaHue CKIIQJbIBAETCS U3 CHCTEMBbI
MOHSATUN O XMMHUYECKOM 3JIEMEHTE M BEIIECTBE M CUCTEMbI TIOHATUN O XUMUYECKOM
peakiuu. OO0e OTH CHUCTEMBI CTPYKTYPHO OpPraHU30BaHbl IO TPHUHIUITY
MOCJIEIOBATENIbHOTO PA3BUTHS 3HAHUIM HA OCHOBE TEOPETUYECKUX MPEICTABICHUM
Pa3HOTO YPOBHS:

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

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

— YUYEHHUSI O CTPOEHUHU aTOMa U XUMHUUYECKOU CBA3U;

— TpeacTaBiIeHUN 00 DIIEKTPOJMTHYECKOW JUCCOLMAIIMM BEIIEeCTB B
pacTBopax.

Teopernueckue 3HAHUSA pACCMATPUBAIOTCA HA OCHOBE SMIUPHUYECKU
MIOJIYYEHHBIX U OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEAOBATENBHO OT OJHOTO
YPOBHS K IPYTOMY, BBIOIHSS (YHKIUHA OOBSICHEHHS W IPOTHO3WPOBAHUS CBOMCTB,
CTPOEHHMS U BO3MOKHOCTEN MPAKTUYECKOTO NIPUMEHEHHUS U MOIYYEHUS U3y4aeMbIX
BEILIECTB.

OcBoeHue mporpaMMbl IO XUMHU  CHOCOOCTBYeT  (OPMHUPOBAHUIO
MIPEJICTABJIEHUS] O XUMUUYECKOM COCTABISIOLICH HAYYHOU KapTHUHBI MUPA B JIOTHKE
€€ CUCTEMHOM NPHUPObI, IEHHOCTHOI'O OTHOIIEHUS K HAYYHOMY 3HAHHIO U METOJIaM
MO3HAHUS B Hayke. M3yueHue XMMHUU MPOUCXOJIUT C MPUBICYEHUEM 3HAHUU U3
paHee HU3y4YEHHBIX yuyeOHbIX mpenmeToB: «Okpyxaromuid mupy», «buonorus. 5—7
kiacce» u «dusnka. 7 knacey.

[Ipy wW3ydeHWM XUMHH TPOUCXOAWT (HOPMUPOBAHHE 3HAHWA OCHOB
XUMHUYECKOW HAYKH KakK O0JAaCTU COBPEMEHHOI'O0 €CTECTBO3HAHMS, MPAKTUYECKOMN
NEATEIbHOCTU YEJIOBEKa M KaK OJHOTO U3 KOMIIOHEHTOB MHPOBOWU KYJBTYPBHI.
3amadya yuyeOHOro mpeameTa COCTOMT B (POPMHPOBAHMHU CHUCTEMBbI XUMHUYECKUX
3HAHUM — Ba)KHEUIIMX (PaKTOB, MOHSATHUM, 3aKOHOB U TEOPETUUECCKUX TMOJOKECHUH,
JOCTYMHBIX OOOOIIEHUH MHUPOBO33PEHUYECKOIO XapaKTepa, fA3blKa HayKH, B



OpUOOIIEHUH K HAyYHBIM METOJaM TIO3HAHUS TPH W3YYEHUU BEIIECTB U
XUMUYECKUX peakuui, B (POPMUPOBAHUN U PA3BUTHH MO3HABATEIHHBIX YMEHUH U
UX TPUMEHEHUU B Y4eOHO-TIO3HABATENbHOM U y4eOHO-HCCIIEIOBATEIbCKON
JeSITeNFHOCTH, OCBOCHHMU TMpaBWJI OE30MacHOTO OOpalleHus C BEIIeCTBAMU B
MOBCETHEBHOM KU3HM.

[Ipy M3yyeHUM XUMHUHU HAa YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMs BaKHOE
3Ha4YeHHE MPUOOPETN TaKUe IIeTH, KaK:

— (¢dopMUpOBaHHWE WHTEIUICKTYyadbHO pA3BUTON JIMYHOCTH, TOTOBOM K
caM000pa3oBaHUIO, COTPYAHHUYECTBY, CAMOCTOSITEILHOMY TPUHSATHIO DPEIICHUH,
CIIOCOOHO a1anTUPOBATHCS K OBICTPO MEHSIOIINMCSI YCIOBUSM KU3HU;

— HampaBJICHHOCTh OOydYeHHs Ha CHUCTEMaTHYeCKOoe MPHOOIICHUE
O0yJaloNIMXcs K CaMOCTOSTENIbHON TO3HABaTENbHOW JEATEeIbHOCTH, HAyYHBIM
METOJlaM TIO3HaHWs, (OPMHUPYIOIIUM MOTHBALIMIO U PAa3BUTHE CIIOCOOHOCTEH K
XHMHWH;

— obecrnieyeHune yCcIoBUM, CIOCOOCTBYIOMIMX MPUOOPETEHHUIO 00YUYaIOIIUMUCS
OTBITa PAa3HOOOpPA3HOUN NEATENHHOCTH, IMO3HAHHS W CaMOIIO3HAHUS, KITFOUEBBIX
HaBBIKOB (KITFOUEBBIX KOMIICTCHIIMI), UMCIOIINX YHHUBEPCAIbHOE 3HAYCHUE IS
Pa3IUYHBIX BUIOB JIEATEILHOCTH;

— (dopmupoBanue o0miel (YHKIMOHATBFHOM UM  €CTECTBEHHO-HAYYHOMU
rPaMOTHOCTH, B TOM 4YHCJI€ YMEHUH OOBSCHATh M OIEHUBATH SIBICHUS
OKPYXAIOIEr0 MHpA, UCIOJIb3Yys 3HAHUS U ONBIT, IMOJyYCHHbIE MPU H3YYECHUH
XUMHH, IPUMEHATH UX MPU PEUICHUU MPOOJIeM B TOBCEIHEBHOM KU3HU U TPYIOBOM
NEeSITENbHOCTH;

— ¢opMmupoBaHHWE y OOYYaIOIIMUXCS T'yMaHUCTUYECKHX OTHOUICHUH,
NOHUMAHHUS TEHHOCTH XHMHYECKMX 3HAHUU [JI1 BBIPAOOTKH OSKOJIOTUYECKH
11eJIeCO00pa3HOro TMOBEACHUSI B OBITY U TPYIAOBOW JACSATEIBHOCTH B IEIIX
COXPAaHEHUS CBOETO 3/I0POBbS U OKPYKAIOIIEH MPUPOTHOM Cpeibl;

— pa3BUTHE MOTHBAIMM K OOYYEHHUIO, CIOCOOHOCTEH K CaMOKOHTPOJIO U
CaMOBOCIIMTAHMIO Ha OCHOBE YCBOGHHS OOILEYEIOBEUYECKUX I[CHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGMISl U HANPaBICHHOCTH JaJbHEHIIETO
o0yJeHHUS.

Oo1iee yncio 4acoB, OTBEIEHHBIX IS U3yYEHUS! XUMHUU Ha YPOBHE OCHOBHOTO
obmero oOpaszoBanus, coctaBisier 136 dacos: B 8 kiacce — 68 ywacoB (2 yaca B
HeJneno), B 9 kitacce — 68 yacoB (2 4yaca B HEJICIIO).



COAEPXAHUE OBYUYEHUA

8 KUIACC

IlepBoHayaibHbIe XUMHYECKUE TOHATHS

[Ipenmer xumuun. Poib XuMUK B KU3HU YelIOBEKA. XMMUSA B CUCTEME HayK.
Tena wm BemecTBa. PU3MYECKHE CBONCTBA BEIIECTB. ATpPETaTHOE COCTOSHHE
BemiecTB. [loHsiTe 0 MeTogax Mo3HaHUS B XUMHUHU. UMCThIE BEIIECTBA U CMECH.
Cnoco0nI pa3eneHust cMecei.

ATOMBI M MOJIEKYJIbI. XUMHUYECKUE deMeHThl. CHMBOJIBI XUMHYECKUX
3neMeHTOB. [IpocThie U ClIoXKHbIE BEUIECTBA. ATOMHO-MOJIEKYJIIPHOE YUECHUE.

Xumuueckas ¢popmysa. BareHTHOCTh aTOMOB XUMHUYECKUX AJIEMEHTOB. 3aKOH
MOCTOSIHCTBA cOCTaBa BellecTB. OTHOCUTENIbHAA aToMHasi Macca. OTHOCUTENbHAS
MOJIEKyJIgpHasi Macca. MaccoBasi J0JIsl XUMUYECKOTO JIEMEHTA B COEUHECHUH.

KomnuecTBo BeniectBa. Moiib. MonsipHast Macca. B3auMocCBsi3b KOJIMUECTBA,
Macchl W 4YHCJIA CTPYKTYPHBIX €IWHMI] BemecTBa. Pacuérel mo dopmynam
XUMUYECKUX COSTUHCHUM.

dusnyecKkue U XUMHUUYECKHUE SBIICHHUS. XUMHUUECKash peakius U e€ MpU3HaKU.
3aKOH COXpaHEHHS MacChl BEIIECTB. XUMHUUeckue ypaBHeHus. Kiaccudukarus
XUMHYECKUX PEaKIHi (COeAMHEHMS, pa3JIOKEHUS, 3aMEeIlIeHUs, OOMEHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCY0#, mpaBuwiaMu paboThl B Jab0OpaTOpuu |
npuéMamMu oOparieHus: ¢ J1abopaTOpHbIM 000PYJIOBAaHUEM, U3yUYEHUE U OINUCAHUE
bU3MYECKUX CBOWMCTB O00pa3lloB HEOPraHMYECKUX BEIIECTB, HAOJIOJICHHE
¢usznuecknx (TUIaBICHHE BOCKA, TasHUE JIbJla, pAcTHpaHUE caxapa B CTYIKE,
KUIIEHUE W KOHJEHCAlUs BOJbl) U XUMHUYECKUX (TOPEHUE CBEYM, IMPOKATUBAHUE
METHON MPOBOJIOKH, B3aUMOJCHCTBHE MeJla C KUCIIOTOW) SIBJICHUH, HAOIIOICHUE U
OMMCaHUE MPU3HAKOB MPOTEKAHUS XUMHUUYECKUX peaklUMil (pas3ioKeHHe caxapa,
B3aMMOJICUCTBHE CEPHOM KHUCIOTHI C XJIOPUAOM Oapwisi, pa3oKeHHE THUAPOKCHIA
mean (I1) mpu HarpeBaHuu, B3aMMOICCTBHE Keje3a ¢ pacTBopoM conu menu (11),
M3y4YeHHE CIOCOOOB pa3/IelieHus CMECeil: ¢ MOMOIIbI0 MarHuTa, (UIbTpOBaHUE,
BBITIApUBAHUE, AUCTHWUIAIMS, XpoMaTorpadus, MPOBEACHNE OYUCTKUA MMOBAPECHHOM
COJIM, HAOIIOJEHWE W  ONHCAHUE  pe3yJbTaTOB  IPOBEIACHUA  OIbBITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAHEHMS MAacChl, CO3JaHHE MOJEIIEH MOJEKYJ
(1rapocTep>KHEBBIX ).

Ba:xHeililue npeacTaBuTe/ I HEOPraHUYECKUX BelleCTB

Bo3nyx — cmech razoB. CoctaB Bo3ayxa. Kucimopoa — sineMeHT U MpocToe
BemlecTBo. HaxokaeHue kucimopojga B mpupoje, (U3MYECKHE U XUMHUYECKHE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. llpumenenue kucinopoma. CrocoObl
MOJIyYEHUs KUCIOpoJa B J1la0opaTopud H IpOMbIIUIEHHOCTH. Kpyrosopor
KHciopoaa B mpupoje. O30H — aioTponHas MOAU(PUKAIUS KUCIOPOaa.



TemnoBoil 3p(HEKT XUMUYECKON peakuuu, TEePMOXMMHUYECKHE YpaBHEHUS,
DK30- M JHAOTEPMHUUYECKHE pEaKUUu. TOIUIMBO: yroib M METaH. 3arpsA3HEHUE
BO3/lyXa, yCUIICHHE TapHUKOBOTr0 3 ekTa, pa3pylnieHue 030HOBOTO CIIOSI.

Bonopon — anemeHT n poctoe BemecTBo. Haxoxaenue Bogopoaa B Ipupoze,
dbu3nYecKre U XUMUYECKUE CBOMCTBA, MPUMEHEHUE, CLIOCOOKI ToTydeHus. KUcIoThI
U COJIH.

Momnsipabiii 00BEM ra3oB. Pac4€Thl M0 XMMUYECKUM YpaBHEHUSIM.

dusnueckue CBOMCTBA BOAbI. Boma kak pacTtBopurenb. PacTBOpHI.
HaceblllieHHbIE M HEHACHIIIEHHBIE PAacTBOPbL. PacTBOPUMOCTH BELIECTB B BOJIE.
MaccoBasi 10Jisl BELIECTBA B pacTBOPE. XUMHUUYECKUE CBOMCTBA BOJbl. OCHOBAHMUSI.
Ponb pacTBOpOB B mpupojie U B KU3HU YelloBeka. KpyroBopoT Bojbl B MPHUPOJE.
3arpsi3HeHrEe NPUPOIHBIX BOJ. OXpaHa U OUMCTKA IPUPOJHBIX BOJI.

Knaccuduxanus neopranuueckux coeauuenuil. Oxcuabl. Knaccuduxanus
OKCUJOB:  coyieoOpa3sytonie  (OCHOBHBbIC, KHUCJIOTHbIE, aM@oTepHble) W
HecoseoOpasyromue. Homenknatypa okcupoB. ®Dusznueckue U XUMHUYECKHE
cBOMcCTBa OKCUIOB. [lonyueHne OKCuaoB.

OcHoBanus. Knaccudukamuss oOCHOBaHWMN: MIENOYM UM HEPACTBOPHUMBIC
ocHoBaHMsl. HoMeHknatypa ocHOBaHui. PU3MUYECKME W XUMHUYECKHE CBOMCTBA
ocHoBaHuil. [losrydeHrne oCHOBaHUI.

Kucnortel. Knaccudukarus kucinor. Homenkiarypa kucior. Ouszndeckue u
XUMHUYECKHE CBOMCTBAa KHUCJIOT. Psn axtuBHocTn MetayuioB H. H. bekerosa.
[TonyuyeHne KUCIOT.

Conu. Homenknarypa cosneil. duszndeckre U XMMHUUYECKHE CBOMCTBA COJICH.
[Tomyuenue counen.

['eneTnyeckas cBA3b MEKy KJIACCAMU HEOPTaHUYECKUX COCTMHEHUM.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE OIpEJEICHUE COAEP/KAHUS KUCIOPOJa B BO3IYXE, MOJIyUYCHUE,
coOupaHue, pacro3HaBaHWE W W3YYCHHE CBOWCTB KHUCIOpPOJa, HAOIIOJCHHE
B3aUMOJICMCTBUSL BELIECTB C KHUCIOPOAOM U YCIIOBHS BO3HHMKHOBEHHUS U
MpeKpamieHusi ropeHust (mokapa), O3HAKOMJIEHHE C oO0pa3llaMH OKCHIOB U
OMHMCAHWE WX CBOWCTB, MOJY4YEHUE, COOMpAHHME, pACMO3HABAaHWE W H3YyUCHUE
CBOMCTB BOjiopoja (rOpeHHe), B3auMojaeicTBre Bomopoaa ¢ okcuaom meau (I1)
(BO3MOKHO HCTIOJIb30BaHUE BUICOMATEPUATIOB), HaOMOIeHHEe 00pa3IoB BEIIECTB
KOJIMYECTBOM | MOJb, HCCIEN0BAaHUE OCOOCHHOCTEM pPACTBOPEHUS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBHIO, NPUTOTOBJIECHHUE PACTBOPOB C OMNPEACIEHHOU
MAaCCOBOM JI0JIEW PAaCTBOPEHHOTO BEIIECTBA, B3aMMOJICVCTBHE BOJBI C METAJLUIAMU
(HatprieM ©  KaibliieM) (BO3MOXXHO  HCIIOJB30BaHUE  BUIACOMATEPHUAIIOB),
uccieqoBaHue Oo0Opas3llOB HEOPraHMYECKHX BEHIECTB PA3IMYHBIX  KJIACCOB,
HaOJII0/IeHNEe U3MEHEHUSI OKPACKU MHJUKATOPOB B PACTBOPAX KUCIOT U ILIEJIOYEH,



u3ydeHue B3aumosenicteus okcuaa menu (1) ¢ pactBopom cepHoOil KUCIOTBI, KUCIOT
C MeTaJulaMHM, peaklui HEHUTpaau3alru, MOJTYyYeHUE HEPACTBOPUMBIX OCHOBAaHUH,
BBITECHEHME OJHOrO0 METaula JIpyrdM W3  pacTBOpa COJIM, pELICHUE
AKCIIEPUMEHTAJBHBIX 33Jad no TeMe «BaxHelnne KIacChl HEOPraHWYECKUX
COCMHECHUIN.

HHepuoanuyecknin 3axkon u Ilepuoamyeckas cucremMa XHMHYECKHX
ieMeHToB JI. U. MenpgeaeeBa. CtpoeHne aToMoB. XHMHUYECKAsl CBS3b.
OKHCIUTETBHO-BOCCTAHOBUTEIbHBIE PeaKIIUU

[lepBble MOMBITKU KIaCCU(UKAUM XUMUYECKUX dJieMeHTOB. [loHsTue o
IPYIINax CXOJHBIX DJIEMEHTOB (ILEJIOYHBIE M IIEJIOYHO3EMEIbHBIE METaJLIbI,
rajioreHbl, UHEPTHBIE Ta3bl). DIEMEHTHI, KOTOPbIE 00pa3yloT aM(POTEPHBIC OKCHUIbI
Y TUJPOKCU/IBI.

[Tepuonnueckuii 3akoH. [lepuoguueckas cucremMa XUMUYECKUX JIEMEHTOB [].
N. Menpneneesa. Koporkonepuoanas u jiiuHHonieproiHast popmsl [lepuoanueckoit
cuctembl xumudeckux snemeHtoB [[. M. Menneneesa. Ilepuonbl U Tpynmiibl.
DU3NYECKUN CMBICI TOPSIAKOBOTO HOMEpPA, HOMEPOB MEPHUOJIa U TPYIIIIHI JIIEMEHTA.

Crpoenue atomoB. CocTtaB aTOMHBIX siaep. M3oTonbl. DnekTpoHsl. CTpoeHUe
ANIEKTPOHHBIX  00O0JIOYEK aTOMOB TEepBbIX 20 XUMHUYECKUX  DJIEMEHTOB
[Tepuonnueckoit cucremsl JI. M. MenneneeBa. XapakTepuCTHKa XUMHYECKOTO
3JIEMEHTA 110 ero nosoxxeHutro B [lepuonnueckoii cucreme 1. 1. Menneneesa.

3aKOHOMEPHOCTH H3MEHEHHS pajuyca aTOMOB XHMHUYECKHX JJIEMEHTOB,
METAJUIMYECKUX U HEMETAJTIMYECKUX CBOMCTB M0 TPYIIaM U HEPHOIAM.

3nauenue Ilepuoauueckoro 3akoHa u [lepuoanueckoit CUCTEMbl XUMUYECKUX
BJIEMEHTOB 11 pa3BUTHs Hayku W npaktuku. J[. MI. MenneneeB — y4yéHbli U
IpaK/1aHMH.

Xumuueckas cBsizb. KoBaneHTHast (MOJsipHAas W HEMOJSIPHAsi) CBSI3b.
DIEeKTPOOTPUIATEIBHOCTh XUMUUYECKUX 3JIEMEHTOB. lOHHAs CBS3b.

Crenenp  okucieHus.  OKHUCIHTEIbHO--BOCCTAHOBUTEIBHBIE  PEAKIIHUU.
IIporniecchl okucnaeHus U BoccTaHOBIEHUA. OKUCIUTENU U BOCCTAHOBUTENH.

Xumuueckuit IKCnepumenm:

U3y4YeHHE OO0pa3IOB BEIIECTB METAUIOB W HEMETAJUIOB, B3aMMOJICHCTBUE
TUAPOKCHAA LHMHKA C PACTBOPAaMH KHCJIOT M IIEJIIOYEH, IPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIUTEIBHO-BOCCTAHOBUTENBHBIX  PEAKIUN
(ropenue, peakiuu pa3ioKeHHs, COeTUHEHUS).

Mexcnpeomemunie ceéasu

Peanuzanus MexXnpeaMeTHBIX CBSI3€M INMPU HM3YYEHMH XHMHUUM B 8 KJacce
OCYLIECTBIISIETCS. 4E€pe3 HCMOJIb30BAaHUE KakK OOIIMUX EeCTECTBEHHO--HAYYHBIX
MOHATUM, TaK U MOHSATHM, SBIISIIOIIUXCS CUCTEMHBIMU ISl OTJACIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOT'O IUKJIA.



OO0uue ecTecCTBEHHO--Hay4YHbIC MOHSATUS: HAY4YHbIA (aKT, TUIIOTE3a, TEOPHSs,
3aKOH, aHallu3, CHUHTE3, KiacCcu(UKalusg, NEePUOJAUYHOCTh, HAOIIOJCHUE,
AKCIEPUMEHT, MOJCIUPOBAHUE, UBMEPEHUE, MOJICIIb, SBJICHUE.

®duznka: MaTepusi, aTOM, JIEKTPOH, MPOTOH, HEUTPOH, NOH, HYKJIUI, U30TOIIbI,
PaIMOaKTUBHOCTh, MOJIEKYJA, DJICKTPUYECKUNM 3apsij, BELIECTBO, TEIO, OOBEM,
arperaTHO€ COCTOSIHHME BEIIEeCTBa, Ta3, (U3NYECKUE BEIUYUHBI, €IUHUIIBI
HU3MEPEHUs, KOCMOC, TUIaHEThI, 3BE3]1bI, COIHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

I'eorpadus: atmocdepa, rugpocdepa, MUHEPAIBI, TOPHBIE TTOPOIbI, TOJIE3HBIC
HCKOIIaeMbI€, TOILJIUBO, BOJIHBIE PECYPCHI.

9 KITIACC

BemecTBO U XxXUMHUYecKasi peaKkuus

[Tepuoauyeckuii 3akoH. [lepuoanueckas cucteMa XUMHUYECKUX JIEMEHTOB JI.
N. Menneneera. CtpoeHre aTOMOB. 3aKOHOMEPHOCTH B H3MEHEHUU CBOMCTB
XUMHUYECKHUX AJIEMEHTOB NIEPBLIX TPEX MEPUOJIOB, KaJUsl, KaJIbIH U UX COSTUHCHU I
B COOTBETCTBHHM C TMIOJO)KCHHEM »JJeMeHTOB B Ilepuojauyeckoil cucreme u
CTPOCHHEM UX aTOMOB.

Crpoenue BellecTBa: BUJIBI XUMHYECKOW CBSI3U. THIBI KPUCTATUTMYECKUX
PEETOK, 3aBUCHUMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTALUIMUECKON PEIIETKU U
BUJIa XUMUYECKOU CBS3H.

Knaccudukanus 1 HOMEHKJIATypa HEOPraHUYECKUX BEIHIECTB. XHUMHUUYECKHUE
CBOMCTBAa BEILIECTB, OTHOCSAIIMXCS K pa3Iu4YHbIM KJlaccaM HEOPraHUYECKUX
COEIMHEHUI, TEHETUYECKAs CBSI3b HEOPTraHUYECKHUX BEIIECTB.

Knaccudukaims XuMUYeCKUX peakui Mo pa3IudHbIM MPU3HAKaM (TI0 YUCTy
M COCTaBy YYAaCTBYIOIIMX B PEAKIMU BEIIECTB, MO TEIJIoBOMY d(ddekry, 1o
U3MEHECHHIO CTETICHEW OKUCIICHHUS XMMUYECKHX DJIEMEHTOB, MO OOpaTUMOCTHU, TIO
YYacTHUIO KaTanu3aropa). JK30- U SHAOTEPMUYECKUE PEaKIMU, TEPMOXUMHYECKHE
YpaBHEHHS.

[lonsiTue 0 ckopocTH XUMHUYECKOW peakuuu. [loHstre 00 OOpaTUMBIX H
HEOOpAaTUMBIX XMMHUYECKHX peakiusix. [[oHATHEe 0 TOMOTEHHBIX M TETEPOTCHHBIX
peakuusx. llonstue o karanuse. [lonstue o xumnueckoM paBHoBecuu. DaKTOPHI,
BIIMAIONIME HA CKOPOCTh XMMHUYECKOW pEAKUUU U TOJOKEHUE XUMUUYECKOTO
PaBHOBECHSI.

OKHUCIUTENbHO-BOCCTAHOBUTENIbHBIE ~ PEAKIMU,  JJIEKTPOHHBIM  OanaHc
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHON  pPEaKIHUU. CocraBnenue ypaBHEHUM
OKHCIIUTEIbHO--BOCCTAHOBUTENBHBIX ~ PEAKIMl € HUCIOJB30BAaHUEM METOAA
3JIEKTPOHHOTO OanaHca.



Teopust JIEKTPOIUTUYECKON UCCOUUALMN. DIEKTPOIMUTHI U HEIJIEKTPOJIUTHI.
KaTtnonsl, annoHbl. MeXaHNW3M IOUCCOLMALMM BEIIECTB C PA3JIUYHBIMU BHJIAMH
XUMHYECKOU cBsi3U. Ctenens auccouuannu. CUIbHBIE U Cl1a0ble 3JIEKTPOJIUTHI.

Peakiiuu nonHoro oOMeHa. Y ciioBusi MPOTEKaHUs peakiiii HOHHOTO OOMEHa,
IIOJIHBIE M COKpall€HHbIE HMOHHBIE YpaBHEHMs peakuuii. CBOWCTBa KHCIIOT,
OCHOBaHUM U COJIEH B CBETE MPEACTABICHUN 00 AIEKTPOIUTHUECKON JUCCOLIMALIIH.
KauecTBeHHbIE peakiuu Ha MOHBL. [IoHATHE O THApPONHU3E CONEN.

Xumuueckuit IKCnepumenm:

O03HAKOMJICHHE C MOJCIISIMU KPUCTAUIMYECKUX PEMIETOK HEOPTraHMYEeCKUX
BEUIECTB — METAJUIOB M HEMETauioB (rpadura M anmasza), CIOXKHBIX BEIIECTB
(x7opuaa HaTpus), UCCIEAOBAHUE 3aBUCUMOCTH CKOPOCTH XMMUYECKOM peakiiui OT
BO3JICHCTBUA  Pa3IUYHbIX  (PAKTOPOB, UCCIENOBAHUE  AIIEKTPOIPOBOJIHOCTH
pPacTBOPOB BEIIECTB, POLIECCa IUCCOLMALIUU KUCTIOT, 1IeJI0uei U coliel (BO3MOKHO
UCIIOJIb30BAHUE BHJIEO0 MAaTEPHUAJIOB), MPOBEAECHUE OIBITOB, WUIHOCTPUPYIOLIUX
NpU3HAKU TPOTEKAaHUs peakuuii HOHHOro obOmeHa (oOpa3oBaHuE oOcajiKa,
BbIJIEJICHUE Ta3a, 0Opa30BaHME BOJbI), OMBITOB, WLIIOCTPUPYIOIIUX MPUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIUN (TOpEHUe, peaklUHMu pas3iioKEHHUS,
COCIMHEHHUS), pACMO3HABAHME  HEOPraHWYECKUX  BEIIECTB C  IMOMOIIBIO
KA4EeCTBEHHBIX PEAKIIMM HA UOHBI, PELIEHUE dKCIIEPUMEHTAIIBHBIX 3a/1a4.

Hemerajiibl 4 MX COeAMHEHUS

OO6mast xapakTepucTtuka rajnoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTeneHu okucienus. CTpoeHue u (Qpu3nyeckue CBOMCTBA MPOCTHIX
BEIIIECTB — raJIor€HOB. XMMHUUYECKHUE CBOMCTBA HA IpUMepe Xyiopa (B3auMOACHCTBUE
C MeTaJUlaMH, HeMeTajulaMu, Iuesioyamu). XiiopoBojgopon. ConsiHasg KHUCIOTa,
XUMHUYECKHE CBOMCTBA, IIOJy4YE€HHE, NOpuMeHeHue. JlelcTBue xjaopa H
XJIOPOBOJIOPOJA HA OPTaHU3M 4eJIOBeKa. BaxkHenme XJIIOpuabl U UX HAX0KICHUE B
IPUPOJE.

O6mas xapaktepuctuka smeMeHToB VIA-rpynmbel. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTepHble cTeneHu okucieHus. CtpoeHue U (u3nuecKue CBOWCTBA
MPOCTBIX BEUIECTB — KUCIOPOa U CePbl. AJIIOTPOINIHbIE MOAU(DUKAIIMM KHUCIOPOa
U cepbl. XUMUYeckue cBoicTBa cepbrl. CepoBOIOPOA, CTpOCHUE, (PU3MUECKHE U
XUMHYecKkue cBoicTBa. OKCHIBI cepbl KaK MPEACTABUTENN KHUCIOTHBIX OKCHIOB.
CepHas kuciorta, (U3nYecKrue 1 XMMUIECKHUE CBOMCTBA (00IIHE KaK MPEJCTABUTEIS
KJjlacca KHCIOT M crenuduueckue). XUMHUYECKUE PEaKkiuu, JeKallie B OCHOBE
MIPOMBIIIJIEHHOTO CIOC00a MONy4YeHUs CEpHOM KHUCHOThl. [IprmeHeHue cepHoOM
kucaoTel. COJM CEepHOM KHCIOTHI, KadeCTBEHHas peakuus Ha Cyiab(paT-HOH.
Haxoxxnenne cepbl m €€ COeNMHEHUNW B TMpUpPOJie. XUMHYECKOE 3arpsi3HEHHUE
OKpYXaIoLEel Cpelbl COCOUHEHUSIMU Cepbl (KUCIOTHBIE JI0XKIH, 3arpsi3HEHHE
BO3/lyXa U BOJOEMOB), CIOCOOBI €r0 MPeI0TBPALLECHUS.



OO6mas xapakrepucThka 31eMeHTOB VA-rpynmnbel. OcoOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEPHbIE CTENEHH OKHUCIEHUs. A30T, PacHpOCTpPaHEHHUE B MPHUPOJE,
(¢uznueckre U XuMuyeckue cBorcTBa. KpyroBopotT azora B mpupoae. AMMHaK, €ro
(u3znueckre U XMMHUYECKUE CBOMCTBA, MOJIyYeHue U npuMenenue. Cou aMMOHMS,
ux pU3NUECKHe U XMMUYECKUE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBl aMMOHMS. A30THasg KHUCIOTa, €€ MOoJydyeHue, PU3MUECKHEe U XUMHUUYECKHE
cBoicTBa (0OIIME€ KaK TMPENCTaBUTENsI Kilacca KHUCIOT W crueruduueckue).
Hcnonb3oBaHue HUTPATOB U COJIEH aMMOHUSI B KAUECTBE MUHEPATbHBIX YA0OPEHUH.
XUMHYECKOE 3arps3HEHNE OKPY>Kalollel cpe/ibl COETMHEHUAMH a30Ta (KUCIOTHBIE
JOKM, 3arps3HEHUE BO3Ayxa, MOYBBl U BOAOEMOB). docdop, amioTpornHbie
monudukanuu gocdopa, pusnueckue u xumuueckue cBoiictBa. Okcua docdopa
(V) u dochopnas xuciora, Gpu3MUECKHEe U XMUMUYECKHE CBOMCTBA, MOJIyYCHUE.
Hcnonb3oBanue ¢pochaTtoB B KauecTBE MUHEPAIBHBIX yI0OPEHUIA.

O6mas xapakrepuctuka snemMeHToB IV A-rpynmbel. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEepPHbIEC CTETICHN OKUCIICHUS. Y TIIEpOI, AJFIOTPOIHbIE MOIU(DUKAIUH,
pacnpocTpaHeHue B NpUpoje, pu3ndeckue U XMMUYECKUE CBOMCTBA. AjcopOuus.
Kpyrosopor yrinepoga B mnpupone. OKcuabl yriaepoja, uxX (QuU3nyeckue Hu
XUMHYECKUE CBOMCTBA, JCHCTBME HA JKUBBIE OpPraHU3Mbl, TMOJYYEHHE W
HNpUMEHEHHE. DKOJIOTHYecKre MpoOJIeMbl, CBA3aHHBIE ¢ okcuaoM yriaepona (1V),
rUnoTe3a TI00aTbHOTO MOTEIUICHHUs] KIMMarta, MapHUKOBBIN 3¢ @ekT. YronpHas
KacinoTa U e€ conu, uX (U3HYECKHEe M XUMHUYECKHME CBOMCTBA, IMOJYYEHUE H
npuMmeHenne. KadecTBeHHass peakuus Ha KapOoHaT-uoHbl. Vcmonb3oBanue
KapOOHATOB B OBITY, MEAUIIMHE, MPOMBIIIJICHHOCTH U CEIHCKOM XO3SIICTBE.

[lepBoHauanbHbBIC TOHATUS 00 OPraHUYECKUX BEIECTBAX KAK O COCIMHEHUAX
yriaepozaa (MeTaH, 3TaH, STUJICH, alleTUIICH, ITAHOJ, TIUIEPHH, YKCYCHAas KUCIIOTA).
[IpupogHbie HMCTOYHUKK YTIAEBOJAOPOAOB (yrojib, NPUPOIHBIN Ta3, HEDTh),
IPOJIYKTHl WX TMepepadoTku (O€H3WH), WX POJIb B OBITY W IPOMBIIIJICHHOCTH.
[lonsiTe 0 OMONOTMYECKHU Ba)KHBIX BEUIECTBAX: KUPaX, O€IKax, yrieBoJax — U X
polM B JKH3HM 4YEIOBEKa. MarepuanpHOE €IUHCTBO OPraHHYECKHX U
HEOPraHWYECKUX COCTUHEHH .

KpemHunii, ero ¢usnueckne W XUMHYECKHE CBOWCTBA, MOJNY4YCHHE W
npumeHeHue. CoemMHEeHHs KpeMHHUs B mpupojie. O01mue npeacTaBiIeHus 00 OKCHIE
kpemuus (IV) u kpemHueBoi kucnore. CUIMKaThl, UX UCIOJIL30BAaHUE B OBITY, B
IIPOMBIIUIEHHOCTH. Ba)kHeilne CTpOWTENbHbIE MaTepuaibl: KepaMuKa, CTEKIIO,
IeMeHT, OeToH, xene300eToH. IIpobOimempl 06€30macHOrO  MCIOJIB30BAHHS
CTPOUTENIBHBIX MAaTEPUAIIOB B TOBCETHEBHOM KU3HU.

Xumuueckuit IKcnepumenm:

U3y4eHHE 00pa3l[0B HEOPraHWUYECKHUX BEIIECTB, CBOMCTB COJIIHOW KHCIOTHI,
IIPOBEJICHUE KAaUYE€CTBEHHBIX PEAaKLMl Ha XJIOPUJ-UOHBI U HAONIOACHUE MPU3HAKOB



WX TPOTEKaHWsI, OMBITHI, OTpaxkaroue (U3NYECKUE U XUMHUYECKHE CBOMCTBA
rajjoreHOB M WX COCAWMHEHUM (BO3MOXKHO HCIOJIb30BAHUE BHUJIEOMATEPUATIOB),
03HAKOMJICHHE ¢ 00pa3iiaMu XJIOpHUI0B (TAJIOTEHUIOB), 03HAKOMJIEHHE C 00pa3laMu
ceppl U €€ COeNMHEHUSIMH (BO3MOXKHO UCIIOJIb30BAHUE BHUACOMATEPHUATIOB),
HaOJII0/IeHHEe TIpoliecca 0OYTIMBaHUsl caxapa Moj JeMCTBHUEM KOHIICHTPUPOBAHHOM
CEpPHOM KHUCIOTbhI, U3YUEHHE XUMUYECKUX CBOMCTB pa30aBIeHHON CEpHOMN KUCIOTHI,
MPOBEJICHNE KaueCTBEHHON peaKIMy Ha CyJib(aT-uoOH U HAOJI0ICHUE NMpU3HaKa e
MPOTEKAHUs, O3HAKOMJIEHHE C (PU3MYECKUMHU CBOMCTBAMM a30Ta, gocdopa u ux
coeIMHEHU (BO3MOXKHO UCIOJIb30BaHUE BUJIEOMATEPUATIOB), 00pas3IiaMu a30THBIX
u (ocopHbIX yn0OpeHH, ToydeHue, COOMpaHue, pacro3HaBaHUE U H3YyUYCHHE
CBOWCTB aMMHaKa, MPOBEIACHHE KAYECTBEHHBIX pEAKIMM HAa HMOH aMMOHHUS U
dochar-uoH U U3yYeHUE TPUZHAKOB WX MPOTEKAHUS, B3aUMOJCHCTBUE
KOHILICHTPUPOBAHHOW a30THOW KHUCIOTHI C MeIbl0 (BO3MOXKHO HCIOJIb30BAaHHE
BUJIEOMATEpPUAIOB), HW3yYE€HHE MOJCICH KPUCTAIMYECKUX PEIIETOK anamasa,
rpaduta, (QymiepeHa, O3HAKOMJIEHHE C MPOIECCOM aJcopOIMH pacTBOPEHHBIX
BEILIECTB AKTUBUPOBAHHBIM YIJIEM M YCTPOWCTBOM MPOTUBOrasa, IOJIYUYCHHE,
cobupaHue, pacrio3HaBaHUE W M3YYCHHE CBOMCTB YIVICKHUCIIOTO Ta3a, IMPOBEJICHUE
KaueCTBEHHBIX PEaKIMil Ha KapOOHAT U CUJIMKAT-UOHBI U U3YUYEHUE MPU3HAKOB UX
NpPOTEKAHUS, O3HAKOMJICHME C TPOAYKIMEW CHIMKATHOW HNPOMBIIIJICHHOCTH,
pellIeHNE SKCIIEPUMEHTANBHBIX 3a/lad no TeMe «BaxHeillue HeMeTauibl M UX
COEZTMHECHUS.

MeTta/uibl M UX COETMHEHUS

OO6mas xapakTepUCTHKa XUMHUYECKUX IJIEMEHTOB — METAJIJIOB HA OCHOBAaHUH
ux mnonoxeHuss B llepumogumueckoit cucreme xumuuyeckux nsiemeHtoB I, .
MengeneeBa u crpoeHus atomoB. CTpoeHue MeTaioB. Metajuinueckasi CBsA3b U
METAUIMYECKasT  KpUCTALIMYECKAas  pemeéTka.  DJEKTPOXUMHUYECKUU  psfl
HaIpsDKEHUH MeTauioB. PU3nyecKkre U XMMHUYECKHe CBOKCcTBa MeTamioB. Oo1me
CIOoCcOOBI TIONy4YeHHUs] MeTaioB. [loHATHE O KOPPO3WU METAIIOB, OCHOBHBIC
CIIOCOOBI 3aITUTHI MX OT KOppo3uu. CIuIaBsl (CTalb, YyryH, JIOPATIOMUHUIA, OpOH3a)
U UX IPUMEHEHHE B OBITY U IPOMBILIJIEHHOCTH.

[[lenounble MeTambl: noJjioxkeHue B Ilepuoandeckor cucteMe XUMHYECKUX
snemeHntoB JI. M. MeHnaeneeBa, CTpOCHHME HMX aTOMOB, HaXOXJICHUE B MPHUPOJIE.
du3nueckue U XMMUYECKUE CBOMCTBA (Ha mpumepe Hatpusa U Kanus). OKCuasl U
TUJAPOKCHABI HaTpusi HW Kanus. [IpuMeHeHue IMIeOYHbIX METAUIOB U HUX
COEMHEHU.

[[lenoyHO3eMeNbHBIE METAJUIBI MAarHMd W KaJIbIUM: TOJIO)KEHUE B
[Tepunoauueckoil cucreme xumuueckux 3aemMenToB 1. 1. MenaeneeBa, CTpoeHUE UX
aTOMOB, HaXOXkJAeHue B npupoje. Puznueckue u XUMHUYECKUE CBOICTBA MarHus U



Kayblusl. Baxuelme coequHeHus Kalblus (OKCUA, TUIAPOKCHU, COH). KECTKOCTh
BOJIbI U CIIOCOOBI €€ YCTPaHEHHUS.

AnOMUHMI: IOJIO)KEeHUE B [lepuoanueckoi cucTeMe XUMUYECKHUX 3JIEMEHTOB
J. . MenpneneeBa, CTpoeHUE aToMa, HaxoxkaeHue B mnpupone. duszuyeckue u
XUMUYECKHE CBOMCTBA alfoMUHMS. AMDOTEpHBIE CBOMCTBA OKCUJA U THUAPOKCHUIA
AJTIOMUHUSL.

Kenezo: nonoxenue B [lepuoandeckoil cucreMe XUMUYECKUX SJIEMEHTOB /.
N. MenneneeBa, CTpocHHE aroma, HaxoxiaeHue B npupone. dusuueckue u
XUMUYECKHE CBOMCTBA xelne3a. OKCUabl, TUApOKcU bl U conn xenesa (1) u xenesa
(1), ux coctaB, CBOWCTBA U MOJIYUYCHHE.

XumuuecKkuii IKCnepumenm:

O3HAKOMJICHHE C o0pasllaMud METAJIOB U CIUIABOB, HUX (DU3NYECKUMU
CBOMCTBaMH, M3y4Y€HUE  PE3yJbTATOB  KOPPO3UU  METALUIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BHJICOMATEPHATIOB), OCOOCHHOCTEH B3aUMOJICUCTBUS OKCHJA
KaJblIUsl W HATPUS C BOAOW (BO3MOXHO WCIIOJIb30BAaHHE BHIEOMATEPUATIOB),
UCCIIEIOBaHNUE CBOMCTB >KECTKOM BOJbI, MPOIIECCA TOPEHUS Keje3a B KUCIOPOJIe
(BO3MOXKHO  HCIMOJB30BAaHUE  BUJEOMATEpPUATIOB), IMPU3HAKOB  MPOTCKAHUS
Ka4eCTBEHHBIX peaKIINi Ha HOHBI: MarHUSs, KaJabII¥s, ATFOMUHKS, ITUHKA, xkene3a (1)
u xene3a (1), menu (Il), HaGaromeHMEe W ONMMCAaHHE TPOILIECCOB OKpPAIIMBAHUS
IUITAaMEHW WOHAMM HATpus, Kajausd M Kaublus (BO3MOXKHO HCIOJIb30BAaHHE
BUJIEOMATEPHUAJIOB), UCCIIeIOBaHNE aM(POTEPHBIX CBONCTB T'MIPOKCH/IA AIIFOMUHUS U
TUAPOKCUIA LIMHKA, PEIICHUE SKCIEPUMEHTANbHBIX 3a7a4 Mo TeMme «Bakneimme
METaJUIbl U UX COEAUHEHUS.

XuMHA U OKPYKAKIIAA Cpeaa

BemecTtBa m Marepualibl B OBCEHEBHOM KHW3HH YEJIOBEKa. be3omacHoe
MCIIOJIb30BaHUE BEIIECTB M XMMHUYECKUX peakuuii B ObITy. IlepBas momoinps mpu
XUMHUYECKUX 0KOTaX U OTPaBICHUSX.

XHUMHUYECKOE 3arpsA3HEHUE OKpYXkallleh cpenbl (IpenenbHas TOMycTHMast
KOHIIeHTpanus Bemiects, nainee — [1/IK). Ponp xumMuu B pelieHn# 3K0JIOrMYECKUX
mpooIeMm.

Xumuueckuit IKcnepumenm:

U3y4YeHHE 00pa3I0oB MaTepHaoB (CTEKIJIO, CIUIABBI METAJUIOB, MOJIMMEPHBIC
MaTepuarbl).

Mexcnpeomemmunie ceéasu

Peanuzanus MexXnpeaMeTHBIX CBSI3€M INMPU HM3YYEHMH XHMUU B 9 Kiacce
OCYLIECTBIISIETCS. 4epe3 UCIIOJIb30BAHUE KaK OOIIMX €CTECTBEHHO-HAaYYHBIX
MOHATUM, TaK U MOHSATHM, SBIISIIOIINXCS CUCTEMHBIMU ISl OTJAEIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOT' O [IUKJIA.



OOmuMe ecTeCTBEHHO-HAy4HbIE MOHATHS: HAy4YHBbIA (DakT, rumoresa, 3aKOH,
TEOpUs, aHalu3, CHHTE3, KiIacCU(PUKALHUI, TEPUOJAUYHOCTb, HAOIIOJEHUE,
HKCIIEPUMEHT, MOJEIUPOBAHUE, HU3MEpPEHHUE, MOJEb, SBIEHUE, MAPHUKOBBIMI
3 PeKT, TEXHOJIOT U, MAaTEPUAIIBI.

®duszrka: MaTepus, aTOM, FIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIU]I, U30TOIIbI,
PaANOaKTUBHOCTb, MOJIEKYJIa, ANEKTPUUECKUI 3aps, IPOBOAHUKH,
MOJIYIPOBOJHUKH, JHUAJEKTPUKHU, (POTORIEMEHT, BEIIECTBO, TEJI0, OO0BEM,
arperaTHOe COCTOSIHME BEIIEeCTBa, I'a3, pacTBOP, pACTBOPUMOCTh, KPUCTAIIINYECKAs
pemérka, CrjiaBbl, (pU3MYECKHE BEIMYMHBI, €AUHUIIBI U3MEPEHUsl, KOCMHUYECKOEe
IPOCTPAHCTBO, MJIAHETHI, 3BE3/1bI, COJHIIE.

buonorusi: ¢ortocunres, npixanue, O6mocdepa, SKOCUCTEMA, MHUHEpAJIbHBIC
y1I0OpeHUsl, MUKPOAJIEMEHTBI, MAKPOAJIEMEHTHI, MUTATEIbHbIE BEIIECTRA.

['eorpadus: atmocdepa, ruapochepa, MUHEpPaJIbl, TOPHBIE MTOPO/IbI, MOJE3HbIE
HCKOIIaeMbl€, TOIUIMBO, BOJIHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIbBTATHBI OCBOEHHUSA IIPOI'PAMMBI 110
XUMHNHAN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHI

JInuHOCTHBIE PE3ybTaThl OCBOEHUSI MPOTPAaMMBbI OCHOBHOI'O OOIIETro
o0Opa3oBaHus JOCTUTAIOTCA B XOJ€ OOydYeHHS XUMHUU B E€IUHCTBE Yy4eOHOH H
BOCMUTATEIBHON NEATENIBHOCTH B COOTBETCTBUU C TPATULIMOHHBIMUA POCCUUCKUMU
COITMOKYJIbTYPHBIMU M JTYXOBHO-HPAaBCTBEHHBIMU II€HHOCTSIMHU, MPUHATHIMH B
oOliecTBe MpaBWJaMM W HOPMaMHU TMOBEJCHUS U CIIOCOOCTBYIOT Tpolieccam
CaMOITO3HAHMS, CAMOPA3BUTHS U COIIMATTU3AIIUN 00YUYaIOIINXCS.

JInuHOCTHBIE ~ pe3yibTaThl  OTPaXKAOT  TOTOBHOCTH  OOydYaromuxcs
PYKOBOJICTBOBAThCSI CHCTEMOW TO3UTHUBHBIX IIEHHOCTHBIX OpUCHTAIlUH U
pacuIMpeHue OMbITa JESITEILHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTH:

1) naTpHOTHYECKOr0 BOCIIUTAHUS

IIEHHOCTHOTO OTHOIICHHSI K OT€UYECTBEHHOMY KYJIBTYPHOMY, UCTOPUUECKOMY
U HaydyHOMY HAcCJeJuI0, TMOHMMAaHUs 3HAYEHUS XUMHYECKOW HAYKH B >KU3HH
COBPEMEHHOI'0 O0OIIEeCTBA, CMOCOOHOCTH BJIAACTh JIOCTOBEPHON HHpOpMAIUEH O
NEPEAOBBIX JOCTHKEHUSX U OTKPBITHUSX MHPOBOM M OTEUECTBEHHOW XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUIX 00 YCTPOWCTBE MHpa U 00OIIECTBa;

2) rpaskIaHCKOr0 BOCIIUTAHUS:

NPEACTaBICHUS O COLMAJIbHBIX HOpPMax M NpaBUIaX MEXKINYHOCTHBIX
OTHOIICHUH B KOJUIEKTUBE, KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIC3HOHM,  Yy4eOHO-HCCIIeIOBATeIbCKOM, TBOPYECKOM W JPyrux  BUIAX
JESTENBHOCTH, TOTOBHOCTH K pPa3HOOOpPa3HOW COBMECTHOHM MAESITENbHOCTH IIPH
BBITIOJTHEHUU YYEOHBIX, II03HABATENIbHBIX 3aJ7]a4, BBIMOJTHEHUH XUMHYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YYEOHBIX MPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAaHUIO
¥ B3aUMOTIOMOIIIH B MPOIECCE ITOM yueOHOM NesTeIbHOCTH, TOTOBHOCTH OLIEHUBATh
CBOE MOBEJCHUE M IOCTYNKHA CBOMX TOBAPUILEH C TMO3UIUU HPABCTBEHHBIX H
IIPAaBOBBIX HOPM C YUETOM OCO3HAHUSA MOCIEACTBUMI MTOCTYIIKOB;

3) HeHHOCTH HAYYHOT0 TIO3HAHUSI:

MHPOBO33PEHUYECKUE NPEACTABICHUS O BEIIECTBE U XMMHYECKOW PEAKLIHH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTUS HAYKH W COCTABIISIOIINE
OCHOBY JUII TIOHUMAHUSI CYIIHOCTH HAYYHOW KapTUHBI MHUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTAX pPa3BUTUA NPUPOJbI, B3aUMOCBS3AIX YEJIOBEKa C
MNPUPOJTHOM CPEION, O POJIM XMMHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MO3HABATEIbHbIE MOTHBBI, HAIPABICHHbIC HA TMOJIYYEHUE HOBBIX 3HAHUH IO
XUMUH, HEOOXOAMMBbIE i1 OOBSICHEHHS HAOJIOJaeMbIX IMPOIIECCOB M SBICHUM,
MO3HABATEIbHOM, MHGOPMALMOHHON M YUTATEIbCKON KYJIbTYpPHI, B TOM YHCIIE
HaBBIKOB CaMOCTOSITEILHOM pPabOThl C Yy4yeOHbIMHU TEKCTaMHu, CIpPaBOYHOU



JUTEPATypOl, MOCTYIMHBIMH TEXHUYECKUMHU CpEACTBAMHU HH()OPMAITMOHHBIX
TEXHOJIOTHM;

UHTEpEC K OOYYEHHIO M TO3HAHWIO, JI0003HATENBHOCTh, TOTOBHOCTh H
CIIOCOOHOCThP K  caMOOOpa30BaHMIO, TMPOCKTHOM H  HCCIICIOBATEIHCKOM
JESATENBHOCTH, K OCO3HAHHOMY BBIOOpPY HAIIPABICHHOCTH W YPOBHS OOydYCHHUS B
JIaTbHEUIIIEM;

4) popMupoBaHUSI KYJbTYPbI 310POBbS

OCO3HAHHWE TIICHHOCTH JKWU3HHM, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3JI0POBBIO, YCTAHOBKHM Ha 3J0POBBIM 00pa3 KW3HU, OCO3HAHWE IOCIICICTBUNA WU
HENPHUSITHE BPEAHBIX MPUBBIUCK (YIIOTPEOIICHHSI aIKOTOJISI, HAPKOTHKOB, KYPEHUS),
HEOOXOAUMOCTH COOJIFOJICHUSI TIpaBWJI 0€30MacHOCTH TMpU  OOpAIICHUU C
XHMHYECKUMU BEIIECTBAMHU B OBITY U PEAIbHOMN KU3HU;

5) TPy/10BOro BOCIIUTAHMS :

HUHTEPEC K NMPAKTUUSCKOMY M3YYSHHUIO TPO(ECcCHii U Tpyaa pa3IuyHOro poja,
yBOXCHHE K TPYJLy U pe3yJIbTaTaM TPYAOBOU JNEATEIHBHOCTH, B TOM YHCIIC HA OCHOBE
NPUMCHCHUS  MPEIMETHBIX 3HAHWW 10  XUMHH, OCO3HAHHBIH  BBIOOD
WHAVNBUAYAJTLHON TPACKTOPHH MPOJIOJDKCHHSI 00pa30BaHUS ¢ yUETOM JIMIYHOCTHBIX
UHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIECTBCHHBIX HHTEPECOB M MOTPEOHOCTEH,
yCIEeIHON MPodeCcCHOHAIBHON NESITETbHOCTH U Pa3BUTUS HEOOXOUMBIX YMEHHM,
TOTOBHOCTH aIalITUPOBATHCS B MPOPECCUOHAIBHOM CPElIE;

6) 9KOJIOrM4eCKOro BOCIIUTAHMS:

HKOJIOTHYECKH 11eJIeCO00pa3HOe OTHOIICHUE K TPUPO/IE KaK UICTOUYHUKY KU3HU
Ha 3emiie, OCHOBE €€ CYIIECTBOBAHUS, MOHMMAHHUE IIEHHOCTH 3JI0POBOTO H
Oe3omacHoro oOpasza JKM3HHM, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
¢u3nueckoMy U TICUXMYECKOMY 3J0pPOBBIO, OCO3HAHUE IIEHHOCTHU COOIIOICHUS
npaBMJI 0€30MACHOTO TOBEACHUS P paboTe C BEIIECTBAMM, a TAKXKE B CUTYaIUsX,
YIPOKAIOIINX 3/IOPOBBIO U JKU3HU JIIO/ICH;

CIIOCOOHOCTH TIPUMEHATH 3HAHUS, TOJydaeMble MPU HU3YYCHUH XUMUU, IS
pELICHUS 3a/1a4, CBSI3aHHBIX C OKPYXAIOLIEH MPUPOJHON CPEAOM, I MOBBILICHUS
YPOBHS  JKOJOTUYECKOW KyJNbTYphl, OCO3HaHHUS TJ00aTbHOTO  XapakTepa
HKOJIOTHYECKUX TMPOOJIEM WM IMyTeH WX PEIIeHUS TMOCPEACTBOM METOJOB XHMHH,
HKOJIOTUYECKOTO MBIIUICHUS, YMEHHUSI PyKOBOJCTBOBATHCS UM B MO3HABATEIHHOM,
KOMMYHHUKAaTUBHOW U COLIMAJIbHON IIPAKTHKE.

METANPEIMETHBIE PE3YJIBTATbBI

B cocraBe MerampeaMeTHBIX pPE3yNBTATOB BBIJICISIOT 3HAYMMbBIC IS
dbopMupoBaHUS MUPOBO33PEHUS OOIICHAYYHBIC TOHATHUS (3aKOH, TEOPUS, TIPUHIIHNII,
rurnore3a, (akrt, cucTemMa, TMPOIECC, OSKCIEPUMEHT U JPYroe.), KOTOpHIC
WCITOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYCOHBIX TpeaMeTax M TO3BOJISIIOT Ha
OCHOBE 3HAHWI W3 ITUX MPEAMETOB (OPMHPOBATH MPEICTABICHUE O IEITOCTHOM



HAay4YHOU KapTUHE MHUpPA, U YHUBEPCAIbHbIC YUeOHBIC JCHCTBUA (ITO3HABATEIbHBIE,
KOMMYHUKAaTHBHBIEC, PETYJIATUBHBIE), KOTOpbIE 0O€CneunBalOT (HOPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUIAHUPOBAaHUIO U OCYILECTBICHUIO Yy4eOHOM
NEeSTENbHOCTH.

Ilo3naBaTe/ibHBbIE YHHBEpPCAJIbHbIE YUeOHbIE JeHCTBUS

ba3oBble JJornyecKkue NecTBUA:

YMEHHUS UCIOIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS MPU OCBOCHUU
3HAHUMN: PacCKPBIBaTh CMBICI XUMHYECKUX MOHSITHH (BBIAEIATH UX XapaKTEpHBIC
NPU3HAKH, YCTAaHABIWBATH B3aWUMOCBS3b C JIPYTMMH TOHSTHUSMH), HCIOJIH30BaTh
MOHSTHUS JJ1s1 O0OBSICHEHHS OTAEIbHBIX (DaKTOB U SBJICHUHN, BRIOUPATh OCHOBAHUS U
KpUTEpUU ISl KiIacCU(PUKAIMK XUMUUYECKUX BEIHIECTB U XMUMHUYECKHX PEaKIIHi,
yCTaHABIIMBATh TMPUYMHHO-CJIEJCTBEHHBIC CBS3U MEXKAY OOBEKTaMU H3YUCHHS,
CTPOUTH JIOTUYECKHUE PACCYXKJeHUS (MHAYKTUBHBIC, JCAYKTUBHbBIC, 10 aHAJIOTHN),
JieaTh BEIBOBI U 3aKIIFOUCHHUS;

yMEHHE TIPUMEHSTh B TIpollecCe€ TO3HAHMS TOHATHS (TIPEAMETHBIC W
MeTarnpeIMEeTHbIC), CHMBOJIMYECKHE (3HAKOBBIC) MOJICIIH, UCTIOIb3YEMbIE B XUMHH,
npeoOpa3oBbIBaTh NIUPOKO MPUMEHSEMbIC B XUMHUHU MOJCIbHBIC TPEJACTABICHUS —
XUMUYECKUI 3HAK (CHUMBOJI DJIEMEHTa), XUMH4YecKas ¢opmysia U YpaBHCHHE
XUMHYECKOW peakiy — MpU pelIeHH Y4eOHO-TT03HABATENbHBIX 3a7a4, ¢ YUETOM
ATUX MOJEJIBHBIX NMPEACTABICHUN BBISBISITh MU XapaKTEPU30BaTh CYIIECTBEHHBIE
NPU3HAKUA U3YYaeMbIX O0OBEKTOB — XMMHUYECKUX BEIIECTB U XUMUUYECKUX PEaAKIIUi,
BBISIBJISTE  OOIIME  3aKOHOMEPHOCTH, NPUYMHHO-CIICICTBEHHBIE CBSI3U U
IPOTUBOPEUHS B U3YyUAEMBIX IIPOLIECCaX U SIBJICHUAX.

Ba3oBnble uccienoBarejabcKkue 1eCTBHA.

YMEHUE MCIOJIb30BAaTh IOCTABJICHHBIE BOINPOCHI B Kauy€CTBE WHCTPYMEHTA
MO3HAHUS, & TAKXKE B KAYECTBE OCHOBHI /I (POPMUPOBAHMSI TUIIOTE3BI TIO MTPOBEPKE
PaBUIILHOCTU BBICKA3bIBAEMBIX CYXKIECHUN;

NpUOOpETeHUE ONbITa MO IUIAHUPOBAHHUIO, OPraHHW3allMd W TPOBEIACHUIO
VYCHHUYECKHX OJKCIIEPUMEHTOB, yMEHHE HabmomaTh 3a XOJAOM IIpoliecca,
CaMOCTOSITEIILHO MPOTHO3UPOBATH €0 Pe3yJbTatT, GOPMYyIUPOBATH 00OOIIECHUS U
BBIBOJIBI 110 PE3yJibTaTaM MPOBEAEHHOTO OMBITA, UCCIEIOBAaHUS, COCTABISITh OTYET
0 MpojenaHHol padorte.

Pabora ¢ ungopmaumeii:

yMEHHE BBIOWpaTh, AHAIW3UPOBATH W WHTEPIPETUPOBATH HHQPOPMAIIUIO
Pa3IUYHBIX BUJOB U (OPM MPEACTABICHHUS, MOJYyYaeMyl0 U3 Pa3HbIX UCTOUHHKOB
(Hay4HO-TIOMYJISIpHAS.  JIUTEpaTypa XUMHUYECKOTO COAEpP)KAaHUS, CIPAaBOYHBIC
nocodbusi, pecypcbl MHTepHeTa), KPUTUYECKU OIICHUBATH MPOTUBOPECUMBYIO U
HEJIOCTOBEPHYIO HH(OpMAIIHIO;



YMEHHE NPHUMEHSITh Pa3jINYHbIE METOJbl M 3alpOChl MPU MOUCKE U OTOOpe
uH(pOpMAIMM W COOTBETCTBYIOUIUX JAHHBIX, HEOOXOAMMBIX JUISl BBIIOJHEHUS
y4eOHBIX U MO3HABaTENbHBIX 337a4 ONPEEAEHHOrO TUIIA, IPUOOPETEHUE OMbITA B
00JaCTH  MCHOJB30BAHMUS ~ MH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJOIHUH,
OBJIaJIEHUE KYJIbTYpOil aKTUBHOT'O MCIOJIb30BAHMS PA3IMYHBIX TOUCKOBBIX CUCTEM,
CaMOCTOSITEIILHO BHIOMPATh ONTUMAIbHYIO (pOpMY IpeacTaBlieHus HHDOpMauu U
WUIIOCTPUPOBATh pEIIAEMble 3aJayd HECJIOKHBIMU CXEMaMH, JHharpaMMmamu,
OpyruMH popMaMu rpauKui U UX KOMOMHAIUSMU;

yMEHHE HCHOJb30BaTh M aHAJIU3UPOBATh B Mpouecce ydyeOHOM W
UCCJIeI0BATEIbCKON AESATENIBHOCTH MH(DOPMALUIO O BIMSHUU MPOMBIILIEHHOCTH,
CEJIbCKOTO XO34MCTBA M TPAHCIOpPTAa HA COCTOSIHUE OKpY’Kalolled NPUPOIHOU
Cpellbl.

KommyHuKkaTHBHBIE YHUBepcaibHbIe ydeOHbIe 1eficTBHUS:

YMEHHUS 3a7]aBaTh BOMPOCHI (B X0/€ uajora u (WiK) JUCKYCCUH) MO CYIIECTBY
oOcyxnaeMol Tembl, (OPMYIUPOBATH CBOM MPEJIOKEHUS OTHOCUTEIHHO
BBITMIOJTHEHUS MTPEJIOKEHHOMN 3a/1a4u;

YMEHHUS  TMPEJCTaBIATh  MOJYy4YEHHbIE  pe3yjibTaThl  IO3HABATEIHHOM
JESTENbHOCTH B YCTHBIX M THCbMEHHBIX TEKCTaX; JeNaTh MPe3eHTAIUIO
PE3YJIbTATOB BBHIMOJHEHUS XMMUYECKOTO JKCIEpUMEHTa (1abopaToOpHOro OIbITA,
1ab0paTOpHOM pabOTHI MO UCCIEAOBAHUIO CBOMCTB BEILIECTB, YUEOHOTO IPOEKTA);

yMEHHUS y4eOHOTrO COTPYIHHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
NO3HABATEJIbHOM W HCCIENOBAaTEIbCKONM  JEATEIbHOCTH IpPU  PELICHUH
BO3HUKAIONIMX MpPOOJIeM Ha OCHOBE y4€Ta OOIIMX HHTEPECOB U COTJIACOBAHUS
no3uiuil (00CYXJIeHHs, OOMEH MHEHHUSMH, «MO3TOBBIC IITYPMBbI», KOOPIWHAIIUS
COBMECTHBIX JCHCTBHUI, ONpEAEICHUE KPUTEPHEB IO OIEHKE KayecTBa
BBITIOJTHEHHOM pabOoTHI U IpyTHE).

PeryisiTuBHbIC YHUBepCAJIbHbIC y4eOHbIE N1eCTBHS:

YMEHHE CaMOCTOSITEIBHO OINPEAENATh LEIH JEATEIbHOCTH, IJIAHUPOBATH,
OCYILIECTBIISATh, KOHTPOJIHUPOBATh U NPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
JeSITENbHOCTD, BEIOMpATh Hanboee »(HEeKTUBHBIE CTIOCOOBI PEIIeHHs] YICOHBIX H
IIO3HABATEIBHBIX 3a/a4, CaMOCTOATEIBHO COCTaBIIATh WM KOPPEKTHUPOBATH
MPEJIOKEHHBIA QITOPUTM JEUCTBUUA MPHU BBINOJHEHUN 33JaHUM C YYETOM
MOJTyYEHHUs] HOBBIX 3HAHUN 00 M3y4yaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIMSX,
OLICHMBAaTh COOTBETCTBUE IOJIYYEHHOIO pE3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCII0JIB30BaTh U aHAIIM3UPOBATH KOHTEKCTHI, IPEAJIaraeMble B YCIOBUU 3aIaHUN.

HNPEAMETHBIE PE3YJIbTATDBI

B cocraBe mnpeaMETHBIX pe3yJbTaTOB [0 OCBOCHHMIO OO0A3aTEIBHOIO
CoJiep>KaHMsl, YCTAaHOBJIIEHHOTO JaHHOM (enepanbHOi paboueld MporpamMmoi,
BBIICJIAIOT: OCBOCHHBIE OOYYalOIMMHUCA HAay4YHbIE 3HAHUSA, YMEHHUS M CIOCOOBI



neucTBuil, crnenuduyeckue s OpeaIMeTHOM obnacth  «XuMHs», BUJIBI
NEATeIbHOCTH 10  TOJIYYEHHWIO HOBOTO  3HAHHUS, €ro  HWHTepIpeTaluu,
peoOpa3oBaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIUSX.

K koHiry oOyuenus B 8 ki1acce npeMeTHbIE pe3yJIbTaThl HA 0230BOM YpOBHE

JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0YUAIOIMIUXCS YMEHUM:

e PACKpPHIBaTh CMBICII OCHOBHBIX XHMHMUYECKHUX TOHSITHH: aTOM, MOJIEKYJa,
XUMHUYECKUI 3JIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMECH
(oHOpPOIHASE M HEOJIHOPOJIHAS ), BAJICHTHOCTh, OTHOCUTEJIbHASI aTOMHAs U
MOJICKYJISIpHAasi Macca, KOJWYECTBO BEIIEeCTBa, MOJb, MOJISIpHAs Macca,
MaccoBasi JIOJIsl XUMUYECKOT0 AJIEMEHTa B COSTMHEHUH, MOJISIPHBIA 00BEM,
OKCHUJI, KHCJIOTA, OCHOBaHHUE, COJIb, DJIEKTPOOTPHUIATEIBHOCTb, CTEIECHBb
OKHCJICHUS, XMMHYECKasi peakius, KiacCUuPuKamus peakiuil: peakiuu
COCMHEHUS, PEAKIMU PaA3JIOKEHUS, PEeaKIUu 3aMelleHus, pPeaKuu
oOMeHa, HK30- ¥ SHJIOTEPMUUYECKHUE PEaKlUu, TETUIOBOM PEeKT peakuuu,
SIPO aToMa, JICKTPOHHBIN CJIOM aToMa, aTOMHAasi OpOUTalb, PaJNyC aToMa,
XUMUYECKasi CBs3b, MOJIIPHAsI U HEMOJSpHAs KOBaJE€HTHAs CBSI3b, MIOHHAS
CBSI3b, HWOH, KAaTHOH, AaHWOH, pPAacCTBOpP, MaccoBas JOJiI BeIIeCTBa
(poIeHTHAsI KOHIICHTPAIIHs) B PaCTBOPE;

e WUIIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XUMHUYECKUX TMOHATHU U
OPUMEHATH 3TH HOHITUS MIPU ONMCAHUH BEUIECTB U UX NIPEBPALICHUN;

e HCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIUKY JUIS COCTaBlieHUS (Hopmyd
BEILECTB U YPABHEHUN XUMUYECKUX PEAKIINIA;

e ONpENETATh BAJICHTHOCTH ATOMOB 3JIEMEHTOB B OMHAPHBIX COCTUHEHUSX,
CTeNeHb  OKUCJEHHUS  DJEMEHTOB B  OWHAapHBIX  COCAMHECHHSX,
NPUHAJIEKHOCTh BELIECTB K ONPEACIEHHOMY KJIAacCy COEIMHEHUMN 10
dbopMynaMm, BHI XHUMHYECKOW CBs3u (KOBajJeHTHasT W MOHHAas) B
HEOPraHMYECKUX COCTUHEHUSX;

e packpeiBaTh cMbica llepmommueckoro 3akona J[. WM. MeHnneneesa:
JEMOHCTPUPOBATh IMOHMMAaHUE NEPUOJIMYECKON 3aBUCHUMOCTH CBOWCTB
XUMHUYECKUX 3JIEMEHTOB OT UX mNoinoxxkeHus B [lepuogmueckoil cucreme,
3aKOHOB COXPAaHEHUsSI MAacChl BEIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YU€HHs], 3aKOHa ABOTaIpo;

e ONHUCHIBATH M XapakTepu3oBaTh TabmmunHyio (opmy Ilepuoamdaeckoit
CUCTEMbl XUMHUUYECKUX DJIEMEHTOB: pa3iUyaTh MOHATUSA «TJIaBHAs
noarpymnmna (A-rpynma)» u «mobouynas noarpynma (b-rpynma)», Mansie u
OomnbIIMEe TEPHOJBI, COOTHOCHTH OOO3HAYEHUS, KOTOpPHIE HMEIOTCS B
tabnuie «llepuonnueckas cucrema xumudeckux osaementoB J[. .
MenpneneeBay C UHCIOBBIMH XapaKTEPUCTUKAMU CTPOCHUSI aTOMOB



XUMHYECKHUX 3JIEMEHTOB (COCTAB M 3apAJl siApa, O0IIee YUCIIO 3JIEKTPOHOB U
pacnpesiesIeHUue UX M0 3JIEKTPOHHBIM CIIOSIM);

KJIACCU(UIIMPOBATh XUMUYECKHUE DJIEMEHTBHI, HEOPraHUYECKUE BEIECTBA,
XUMHYECKUE peakuuu (MO YUCIY M COCTaBY Y4YacTBYIOIIMX B pEaKUUU
BELIECTB, MO TEIIOBOMY 3D (DEKTY);

XapaKTepu30BaTh (OMHUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3IUYHbBIX KJIACCOB, MOJATBEPK/1asi OMMCAHUE MPUMEPAMU MOJIEKYISIPHBIX
YPaBHEHUN COOTBETCTBYIOIUX XUMUYECKUX PEAKIUN;

IPOrHO3UPOBATH CBOMCTBA BELIECTB B 3aBUCHUMOCTH OT UX KaY€CTBEHHOI'O
COCTaBa, BO3MOXKHOCTM TMPOTEKaHUS XUMHUYECKUX TMpEBpalICHUN B
Pa3IUYHbBIX YCIOBUSX;

BBIUUCIISITh OTHOCUTEIBHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MaccChl BEILIECTB,
MacCOBYIO JIOJIF0 XMMHMUYECKOrO 3JIEMEHTa N0 (OpMylie COEIUHEHUS,
MacCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI 10 YPABHEHUIO
XUMHYECKOMN peaKilny;

NPUMEHSTH OCHOBHBIE OIEpPaIlii MBICTUTEIBLHON JESTENHHOCTU — aHAIU3 U
CUHTE3, CpaBHEHHUE, O0000IIeHHe, CHCTeMaTU3aluio, KiaccudUKaIuio,
BBISIBJICHUE MPUYUHHO--CIEJICTBEHHBIX CBSI3€M — JUIsl M3Y4YEHHS] CBOMCTB
BEIIECTB W XHMHYECKUX pEaKUUN, ECTECTBEHHO-HAYYHbIE METO/IbI
MO3HAHUS — HAONIOEHHE, W3MEpEeHue, MOJCIUPOBAHUE, SKCIIEPUMEHT
(peayIbHBIN U MBICJIICHHBIN );

CJIeI0BaTh MpaBUJIaM MOJIb30BaHUS XUMHUUECKOU MOCYI0M U JIa00paTOPHBIM
obopy/ioBaHMEM, a TaK)Ke TMpaBWIaM OOpallleHHs] C BeEIIeCTBAMU B
COOTBETCTBHM C MHCTPYKUMSIMH TIO BBINOJIHEHUIO J1abOpaTOPHBIX
XUMHYECKUX OTBITOB IO MOTYYEHUIO U COOMPAHUIO ra3000pa3HBIX BEIECTB
(BolopoJla W KHCIJIOPOJia), TPUTOTOBICHUIO PACTBOPOB C OMNPEACIEHHOM
MacCOBOW J0JIEM pPacTBOPEHHOTO BEIECTBA, IUIAHUPOBATH U MPOBOAUTH
XUMHYECKUE SKCIEPUMEHTHI 10 PACIO3HABAaHUI PAacTBOPOB LIEJIIOYEN U
KUCJIOT ¢ MOMOIIbI0 MHAUKATOPOB (JaKMYC, (peHon(Tanent, METHIOPaHK

U Apyrue).

K xonmy o6yuenus B 9 kiacce mpeIMeTHBIE PE3yIbTaThl HA 0a30BOM YPOBHE
JIOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

PacKpbIBaTh CMBICH OCHOBHBIX XUMHUYECKUX MOHSITHI: XUMUYECKUU
AJIEMEHT, aTOM, MOJIEKyJa, WOH, KaTHOH, aHHOH, IPOCTOE BEUIECTBO,
CJIOKHOE€ BEIIECTBO, BaJlEHTHOCTb, 3JIEKTPOOTPUIATEIBLHOCTh, CTEIEHb
OKHUCJICHHSI, XUMHYECKasi PeaKIysi, XUMUIECKasi CBS3b, TEIUIOBON A(DdeKT
peakiuu, MOJb, MOJISIpHBIA  O00BEM,  pacTBOp,  BIEKTPOJIUTHI,
HE3JIEKTPOJIUTHI, AJIEKTPOJIUTHYECKAS JUCCOLMALNS, PEaKIUU HOHHOTO
oOMeHa, KaTaJiu3aTop, XUMHYECKOE paBHOBECHE, OOpaTUMble U



HEOOpaTUMBbIE pEAKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIUU,
OKHCJIUTENb, BOCCTAHOBUTEIIb, OKUCJIEHUE U BOCCTAHOBIICHUE, aJUIOTPOIIHS,
aM(OTepHOCTD, XUMHYECKas CBSI3b (koBaJIeHTHAs, VOHHAaA,
METAJUTUYECKasl ), KpUCTAJUTMYECKas peIIETKa, KOPPO3US METAILJIOB, CILIABbI,
CKOPOCTh XMMHUYECKOU peakIuu, MpeAebHO JOMYyCTUMAasl KOHIEHTpAIUs
ITJIK BemiecTBa;

WUTIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XMMHYECKUX TOHITUH U
IPUMEHSATH 3TH MOHSITHUS NPU ONMUCAHUM BEIIECTB U UX MIPEBPaICHU;
UCIIOJI30BaTh XUMUUYECKYI) CHUMBOJHUKY JJII COCTaBJICHHUS (POpMyT
BEIIECTB M YPABHEHUN XUMUUYECKUX PEAKIIUIA;

OTPENICNIATh BAJICHTHOCTh U CTENIEHb OKUCJIEHUS XUMHUYECKUX JIEMEHTOB B
COCMHEHUAX PA3JIMYHOTO COCTaBa, NPUHAJICKHOCTh BEIIECTB K
OTpeNIeIEHHOMY KJIacCy COCIMHEHUH 1o (opMynam, BUJ XUMHUYECKOUH
cBs3u (KOBaJICHTHAs, WOHHAs, MeETaUIMYeCKas) B HEOPraHMYECKUX
COCMHEHUAX, 3aps]] MOHA 10 XUMHUYECKOU (opmylie, XapakTep cpelbl B
BOJHBIX PACTBOpPAX HEOPTAHUYECKUX COCTUHECHHUH, TUI KPUCTAIUIMUYECKOMN
PEMETKN KOHKPETHOT'O BEIIECTBA;

packpbiBaTh cmbich llepuognueckoro 3akona J[. U. MenneneeBa wu
JEMOHCTPUPOBATh €ro IOHUMAaHHME: OINMUCHIBATh M XapaKTEPU30BaTh
Tabinunyto dopmy Ilepromnyeckoit CUCTEMBI XUMHUYECKUX DJIEMEHTOB:
paznuyaTh TOHATUS «rJaBHasg mnoarpymnna (A-Tpynmna)» U «mnoOodyHas
noarpynmna (b-rpynma)», Maneie U OoJibIIME TEPHOJBI, COOTHOCHUTH
0003HaYeHUs1, KOTOPbIE UMEIOTCS B IEPUOIUYECKOM TAOIHIIE, C YUCIOBBIMU
XapaKTEPUCTUKAMU CTPOCHHUS aTOMOB XMMHUYECKHUX 3JIEMEHTOB (COCTaB U
3apsAn  sapa, oOmiee YHUCIO DJIEKTPOHOB M paclpelesieHue HX IO
AJNIEKTPOHHBIM CII0sIM), OOBACHATH OOIIME 3aKOHOMEPHOCTH B M3MEHEHUU
CBOMCTB 3JIEMEHTOB M HMX COEIMHEHUH B MpeAenax MajiblX MEpPUOJ0B U
[JIABHBIX MOATPYIII ¢ YYETOM CTPOEHHUS UX AaTOMOB;

KJIacCU(UIIUPOBATH XUMUYECKUE DJIEMEHTHI, HEOPTraHMYECKUE BEIECTBa,
XUMUYECKHE peakluu (M0 YUCIAYy M COCTaBy Y4YacTBYIOUIMX B PEAKIUU
BEIIECTB, MO TETUIOBOMY 3(D(EeKTy, M0 M3MEHEHHUIO CTETICHEW OKUCIICHUS
XUMHUYECKHUX JIEMEHTOB);

XapaKTepru30BaTh (OMUCHIBATH) OOIME W CHEMUPUUECKUE XUMUYECKUE
CBOMCTBa MPOCTBIX M CJOXHBIX BELIECTB, MOJATBEPKIas OIMNHCAHUE
OpuMEpaMy MOJIEKYJISIPHBIX W HOHHBIX YPaBHEHHH COOTBETCTBYIOUIUX
XUMHUYECKUX PEaKIUi;

COCTaBJSITb YPaBHEHUS JJICKTPOJUTUYECKOW JHUCCOLUUALMMU  KUCIOT,
LIEJIOYEN U COJIEH, MOJIHBIE U COKPALIEHHBIE YPABHEHUS PEAKIIMIA HOHHOTO



oOMeHa, YypaBHEHHUS peakiuil, MOATBEPKAAIUX CYIIECTBOBAaHUE
TeHETUYECKON CBS3M MEXK/Yy BEIIECTBAMH Pa3IMUHBIX KIACCOB;
pPacKphIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEaKIIHiA
MOCPEACTBOM COCTABJICHHS SJICKTPOHHOTO OajaHca STUX PEaKIHii;
NPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHUS,
BO3MOXXHOCTH TIPOTEKAHHS XUMHUYECKUX TMPEBPAIICHUN B Pa3TMYHBIX
YCTIOBHSIX;

BBIYUCIIATh OTHOCUTEIIBHYIO MOJIEKYJISIPHYIO I MOJISIPHYIO MacChl BEIIECTB,
MacCOBYIO [OJIF0 XHUMHYECKOTO »JJIeMEeHTa 1o (opMylie COeIUHEHUS,
MaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MPOBOIUTH PACUETHI IO YPABHEHHIO
XUMHAYECKON peaKinu;

COOJIOIaTh TpaBHJIa MOJIH30BAHU XUMUIECKOM MOCYAON U TaOOPaTOPHBIM
o0opyloBaHMEM, a TakXKe TMpaBWia OOpalleHUs C BEIIeCTBAMHU B
COOTBETCTBHH C HWHCTPYKIUSMH TIO BBITIOJHEHUIO JIA0OPATOPHBIX
XUMHUYECKUX OTTBITOB IO TIOTYYSHHUIO U COOMPAHUIO Ta3000pa3HbIX BEIIESCTB
(aMMMaKa M yriaeKucsoro rasa);

IPOBOJIUTH PEAKIINH, IOATBEPKTAIONINE KAYECTBEHHBIN COCTAB PA3IMIHBIX
BEIIECTB: PACIO3HABATh ONBITHBIM MYTEM XJIOPHUI-, OPOMHUI-, HOIHI-,
kapOoHat-, docdar-, cunukar-, cynbhar-, THIAPOKCHUJ-UOHBI, KATHOHBI
aMMOHHUSI U HMOHBI M3YYEHHBIX METAJIOB, NMPUCYTCTBYIOIINE B BOJHBIX
pacTBOpax HEOPraHMYECKUX BEIIECTB;

PUMEHSTH OCHOBHBIE OIEpaIlii MBICTUTEIBHON JEATETbHOCTH — aHAIIU3 U
CUHTE3, CpaBHEHHE, 0000IIEHIE, CHCTEMATU3AIIHIO, BHISBICHHE IPUYMHHO-
CJIEICTBEHHBIX CBA3€H — JJI M3yYEHHsI CBOWMCTB BEIIECTB U XMMHUYECKHUX
peakiuii, eCTeCTBEHHO-Hay4YHbI€ METOJIbl TO3HAHHS — HaOI0eHuE,
U3MepeHne, MOICIMPOBaHNE, SKCIIEPUMEHT (PEaibHbI U MBICIICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHUE
8 KIIACC

Ne

HaumenoBanue pa3aeiioB u

KoaunuyecTBo 4acoB

KonTtpoJbHbie

IIpakTH4eckue

DJIeKTpOHHbIe (LN (POBbIE)

n/n TeM MPOrpaMmabl Bcero o0pa3oBaTe/ibHbIE pecypcChl
padoTsbI padoThI
Paznean 1. IllepBonayanbHble XUMHYECKHE OHATHS
XuMmus — BaxkHasi 00J1acTh
11 €CTECTBO3HAHUS U 5 5 bu6mmoreka [IOK
MIPAKTUYECKON JEATEIbHOCTH https://m.edsoo.ru/7f41837c
L ):1 ]
12 BemecTBa 1 xuMu4yeckue 15 1 bu6moreka [IOK
peakuuu https://m.edsoo.ru/7f41837c
Hroro mo pazgeny 20
Pa3znen 2. BaxHelinue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB
51 Bosznyx. Kucnopoa. [Tonsitue 5 bubnuoreka [JOK
00 oxcruaax https://m.edsoo.ru/7f41837c
99 Bopopoa.Ilonsarue o kucinorax 8 1 bu6moreka [IOK
U COJISIX https://m.edsoo.ru/7f41837c
53 Bopna. PactBopsr. [Tonsitue 06 5 1 1 bu6mmoreka [JOK
OCHOBAHUSX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIacChl 11 1 1 bubmuoreka [JOK
HEOPraHUYECKUX COCTMHEHUN https://m.edsoo.ru/7f41837c
Hroro no paszneny 30

Paspnean 3. Illepuoanueckuii 3akon u llepuoguveckasi cucrema xumuieckux 31eMeHToB /. . MengeneeBa. CTpoeHue aToMoB.
Xumuueckas ¢Bsi3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE PeAKIIHU
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[Tepuonnueckuii 3aKOH U
IIepuoaunueckas cucrema

bu6mmoreka [IOK
31 XMMHYECKHX S1eMEHTOB J1. 1. ! https://m.edso0.ru/7f41837c
Memnnene-eBa. CTpoeHue
aroma
XUMHYECKASA CBA3b.
3.2 OKXUCIIUTETBHO- 8 bubmorexa HOK
) https://m.edsoo.ru/7f41837c
BOCCTAHOBUTCJILHBIC peaKHI/II/I
bu6mmoreka [{OK
" 1
TOTO TO pasiery 5 https://m.edsoo.ru/7f41837c
PesepBHOE Bpema 3 bubmorexa HOK
p p https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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9 KUIIACC

KosunyecTBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM uugpoBbIe
Ne i/ P Konrpoabubie | IlpakTuyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcsl
Pa3nes 1. BemecTBo U XuMnuyeckmne peakuun
11 [ToBTOpEHue u yriyoienne 3HaHUN 5 1 bubnnorexa [JOK
' OCHOBHBIX pa3/IesioB Kypca 8 kjacca https://m.edsoo.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubnuorexa [JOK
' peaxiui https://m.edsoo.ru/7f41a636
13 DIIEKTPOJIUTUYECKAS] JUCCOIUALIHS. 8 1 1 bubnuorexa [JOK
' XUMHUYECKUE PEAKIIMU B pacTBOpaxX https://m.edsoo.ru/7f41a636
Hroro mo pazgeny 17
Pa3nena 2. HemeTa/JILI M UX COeAMHEHHUS
51 OO6mrast XxapaKTepUCTHKAa XUMHUUYECKHUX 4 1 bubnuoreka [JOK
' anemeHToB VIIA-rpymmel. ["amorenst https://m.edsoo.ru/7f41a636
OO01as XxapakTepUCTUKa XUMUYECKHX
2.2 anemeHToB VIA-rpynmsl. Cepa u eé 6 bubmmorexa [TOK
' PyHHbL. -p https://m.edso0.ru/7f41a636
COeIMHEHUS
OO01as XxapakTepUCTUKA XUMUYECKHX
2.3 anemeHToB VA-Tpynmsl. A3zot, pochop u ux 7 1 bubmorexa HOK
' PYITHBL. ’ P https://m.edso0.ru/7f41a636
COEIMHEHUS
OO01as XxapakTepUCTUKA XUMUYECKHX
24 aneMmeHTOB |VA-rpynmel. Yraepoa u 8 1 2 bubmmorexa [JOK
' . PYHTIBL post https://m.edsoo.ru/7f41a636
KPEMHUH U UX COCTUHEHHUSI
Hroro no paszneny 25



https://m.edsoo.ru/7f41a636
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Pazgen 3. MeTa/uIbl M UX COeANHEHUS

. bubnmoreka [JOK
31 Obmme cBoicTBa MCTAIUIOB 4 https://m.edsoo.ru/7f41a636
N bubnuorexa [JOK
3.2 Baxxneime MeTa/UIbI 1 UX COSTUHEHUS 16 https://m.edsoo.ru/7f41a636
Wroro mo pazueny 20
Paznen 4. Xumus u okpy»kaiomas cpeaa
4.1 B HU YeJIoBeKa 3 Bubnuorexa LIOK
' CIIECTBA M MATCPUATIBL B HKH3 . https://m.edso0.ru/7f41a636
Hroro mo pazneny 3
p 3 bu6moreka [IOK
C3CPBHOC BPeMA https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME 68
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IHOYPOYHOE IINTAHUPOBAHHUE

8 KUIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrpoasubie | IlpakTuueckue
n/n Bcero u3yuyeHusi | oOpa3zoBaTejibHbIE
padoThI padoTsbI
pecypchl
[Ipenmer xumuu. Poss xumun B bubmmoreka [{OK
1 1 luenens ]
JKU3HU 4yesoBeka. Tena u BeniecTna https://m.edsoo.ru/ff0d210c
5 IlonsaTtue o MeTomax MO3HAHUS B 1 1 wenemnst bu6moreka [IOK
XUMHH https://m.edsoo.ru/ff0d227e
[IpakTnueckas padota Ne 1 «IIpaBuiia 2 Henens
3 paboTHI B TaOOPATOPUH U TIPUEMBI 1 bubnuoreka [IOK
oOpareHus ¢ 1abopaTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyTOBaHUEM
Uuctele BemecTBa u cMecu. CriocoObl 2 Henens bu6mmoreka [IOK
4 . 1
pazaeiieHus: cMecei https://m.edsoo.ru/ff0d26ca
[IpakTrueckas padora Ne 2 3 Hexens
5 «Paznenenne cmeceit (Ha mpumepe 1 bubmorexa HOK
a B p p https://m.edsoo.ru/ff0d28c8
OYHMCTKHU TIOBAPCHHOW COJIH)»
5 ATOMEL H MOEKVIILL 1 3 Henens bu6mmoreka [JOK
4 https://m.edsoo.ru/ff0d2a6¢c
7 XUMHUYECKHUE AIEMEHTbI. 3HAKH 1 4 nenens bu6mmoreka [JOK
(CMMBOJIBI) XUMHUYECKUX IIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThie U croXKHBIE BElleCTBa 1 4 nepens bubmorexa HOK
P B https://m.edsoo.ru/ff0d2a6¢c
5 Henens bu6nmoreka [JOK
9 ATOMHO-MOJIEKYIIIPHOE YYEHHE 1

https://m.edsoo.ru/ff0d2d50
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3aKOH MNOCTOSHCTBA COCTaBa BEIICCTB.

5 "Henens

bubmuoreka [JOK
10 X eckas o a. BanentHoc
HIMIT A bopmyn HICHTHOCTD https://m.edsoo.ru/ff0d2eae
ATOMOB XMMHYECKHX JICMCHTOB
OTHOcHUTENbHAS aTOMHAs Macca. 6 Henens bubmmorexa [{OK
11
OTHOCHUTENBHAS MOJIEKYJISIpHAsI Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10J1s1 XUMHYECKOTO 6 Henens bubmmoreka [{OK
3JIEMEHTA B COEUMHECHUH https://m.edsoo.ru/ff0d350c
13 KommaecTBo BemecTBa. Moih. 7 Henens bu6mmoreka [{OK
MognspHas macca https://m.edso0.ru/ff0d5230
14 DU3NYECKUE U XUMUYECKHUE SIBJICHUA. 7 Henens bubmuorexa [JOK
XHUMHUUEcKash peaKus https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky n ycnoBHs MPOTEKAHUS 8 Henens bubnuoreka [IOK
XUMHUYECKUX PEaKIni https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUsI MacChl BEIIECTB. 8 Henens bubmuorexa [JOK
XUMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Brruncienust KoaudecTBa, MacChl 9 Henens
17 BeIllECTBA 110 YPAaBHCHUSIM bubmmorexa [JOK
B P N https://m.edsoo.ru/ff0d5708
XUMHUYECKUX PEAKIUN
Knaccudukanus xuMmuaeckux 9 Henens
18 €aKIHK (COSTMHEHUS, PA3JI0KEHHUS bubmorexa HOK
peartt A P ’ https://m.edsoo.ru/ff0d3f34
3aMeIIeHus, 0OMeHa)
M. B. JIoMOHOCOB — yu&HBIii- 10 menens
19 sHIMKIoneauct. O600IeHNE 1 bubmorexa HOK
H AHCT. Hvl https://m.edsoo.ru/ff0d40c4
CUCTEMaTH3aIus 3HAHUH
20 KonTponpHas padota Nel mo teme 10 menens | Bubmmoreka I[TOK

«BeliecTBa 1 XUMHYECKHE PCaKIum»

https://m.edsoo.ru/ff0d4290
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Bo3nyx — cmecs razos. Cocras 11 nenens
21 Bo3ayxa. Kucinopoa — sjieMeHT U bubmotexa [JOK
Ayxa. poa https://m.edsoo.ru/ff0d448e
npocroe BemiecTBo. O30H
dusuyeckue U XUMHUYECKUE CBOMCTBA 11 menens
22 KHCJIOpoJia (peaKuyu OKUCICHUS brbamorexa HOK
poZa {peak i https://m.edsoo.ru/ff0d4614
ropenue). [lonstue 00 oxcuaax
Cr1oco0BI MOJIYUEeHUS KUCIIOPOJa B 12 "epens
23 jaboparopuu ZIIIH OMI)IIHJ'ICHpHOI:)TI/I " bubmorexa [TOK
patop p ) https://m.edsoo.ru/ff0d497a
[Tpumenenne kuciopoaa
TennoBoii 3¢ ekt xumMuueckoin 12 venenst
24 peaKkuuu, NOHITHE O bubmmoreka [{OK
TEPMOXMMHUYECKOM YPaBHEHUH, IK30- https://m.edsoo.ru/ff0d4790
Y SHIOTEPMUUYECKHUX PEAKITHSIX
Tommmso (HedThb, Yroiab U METAH). 13 Hepensa
25 3ar HSHGI-EI/qu];OS ¢ a, CII0COOBI zzro ! bubmorexa [OK
p yxa, https://m.edsoo.ru/ff0d4c4a
MPEAOTBPAIICHUS
[IpakTuueckast pabota Ne 3 o Teme 13 nenens
26 «[Tonyuenue u cobupanue bubmorexa HOK
i p . https://m.edsoo.ru/ff0d4ae2
KHCJIOPO/JIa, U3YYCHHE €TO CBOHUCTBY»
Bonopon — aneMeHT u mpocToe 14 uwenens bu6mmoreka [JOK
27
BeniecTBo. Haxoxaenue B mpupoie https://m.edsoo.ru/ffod4ddo
08 du3nyecKkne U XMMUYECKHUE CBOMCTBA 14 nenens bu6mmoreka [JOK
Bojiopoja. [Ipumenenue Bogopoaa https://m.edsoo.ru/ffod4ddo
29 TToHaTHE O KHCIIOTAX U COJISIX 15 nenens bubmorexa [IOK
https://m.edsoo.ru/ff0d50d2
30 CriocoOslI motyueHust BOAOPOIa B 15 menens | Bubmmoreka [JOK

nabopaTopuu

https://m.edsoo.ru/ff0d4dd0
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[Ipaktuyeckas padora Ne 4 o reme 16 nenens
31 «ITonyuyenue u cooupaHue BOIOPOIA bubmorexa OK
7 P AOPOAE, https://m.edso00.ru/ffod4f42
M3Yy4YEHUE €ro CBOMCTBY
39 MonsipHblii 00bEM Ta30B. 3aKOH 16 nenens | Bubmmorexa [[OK
ABoraapo https://m.edsoo.ru/ff0d542e
Brrunciaenus 00€Ma, KOJIMYeCcTBa 17 wenens
33 BEIIECTBA ra3a I10 €ro U3BECTHOM bubmiorexa HOK
.. Y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEILlECTBA WIH 00BEMY
Brruucinenust 008M0B ra3oB 1o 17 wenens
34 ABHEHHIO PeaKIMH Ha OCHOBE bubmorexa HOK
P "p . https://m.edsoo.ru/ff0d5708
3aK0HA 00BEMHEIX OTHOIIEHHUI Tra30B
35 du3nvecKrue U XMMHUYECKHE CBOMCTBA 18 nepens bu6mmoreka [IOK
BOJIBI https://m.edsoo.ru/ff0d587a
CoctaB ocHoBaHui. [loHsarue 00 18 nenens bu6mmoreka [IOK
36
WHIUKATOpax https://m.edsoo.ru/ff0d59e2
Bona kak pactBoputes. 19 menens
37 Hacsiiienabie 1 HEHACHIIICHHBIS bubmuoreka [JOK
pacTtBOpbl. MaccoBas J10J1s BEIIECTBA https://m.edsoo.ru/ffod5b40
B pacTBOpe
[IpakTueckas paborta Ne 5 mo Teme 19 nenens
38 «lIpurotoBneHne pacTBOPOB C bubnnoreka [JOK
onpeaeiEHHON MacCOBOM 0ei https://m.edsoo.ru/ff0d5eba
pPacTBOPEHHOTO BEIIECTBA»
39 KonTponpHas padota Ne2 o teme 20 nenena | bBubmuoreka ITOK
«Kucnopoa. Bomgopoa. Boga» https://m.edsoo.ru/ff0d6342
40 Oxcuppl: cocTaB, KiaccupuKanus, 20 nenmens bu6mmoreka [JOK

HOMCHKJIaTypa

https://m.edsoo.ru/ff0d664e
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[Tosydyenne u XuMHUYECKUE CBOMCTBA

21 "enens

41 KHUCJIOTHBIX, OCHOBHBIX U bubmotexa [JOK
’ https://m.edsoo.ru/ff0d664e
aM(pOTEPHBIX OKCHJIOB
4 OcHoBaHusI: COCTaB, K1accu(uKaIms, 21 memens | Bubnmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [TomydeHne 1 XUMHYECKHE CBOICTBA 22 Henens | bubmuoreka IIOK
OCHOBaHMUI1 https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, knaccudukanms, 22 memens | bubnmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
[TomydeHne 1 XUMHYECKHE CBOICTBA 23 Henena | bubmuoreka [JOK
45
KHCJIOT https://m.edsoo.ru/ffOdfee2
Counu (cpenune): HOMEHKIATYpA, 23 Henens
46 CHOCOéBII) TOJI )CHI/IH XHMHchpKHe bubmorexa HOK
N yi ’ https://m.edsoo.ru/00ad9474
CBOICTBa
[Ipaktrueckas padota Ne 6. Permenue 24 uvenenst
AKCIIEPUMEHTAIBHBIX 337a4 110 TEME bubnuoreka [IOK
a7
«OCHOBHBIE KJIaCChl HEOPTaHUYECKUX https://m.edsoo.ru/00ad9b7c
COEIUHEHUIN
I'eHeTnveckas CBSI3b MEXKITY 24 »enens
48 KJIaccaMy HEOPraHUYECKHUX bubmorexa LHOK
N p https://m.edsoo.ru/00ad9a50
cOoeIMHEHMI
49 O000I11IeHNE U CUCTEMATH3ALMSI 25 Henens bu6mmoreka [JOK
3HAaHUU https://m.edso0.ru/00ad9ch?2
KonTposnpHast padota Ne3 o teme 25 Henens
| bu6mmoreka [JOK
50 OcHOBHBIE KJIaCChl HEOPTaHUYECKUX

coequHeHun"

https://m.edsoo.ru/00ad9ela
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[lepBble MOTBITKU KIACCHU(PUKAIIUN 26 Henens
ol XUMHUYECKUX 1eMEHTOB. [TonsATHE O Bubmmorexa LIOK
' https://m.edsoo.ru/00ad9ffa
TPYIIIaxX CXOAHBIX AJICMCHTOB
[lepuoanyeckuii 3aK0H U 26 Henens
52 [lepuoauueckas cucrema bubnuorexa [JOK
XUMHUYECKUX AemMeHToB /1. 1. https://m.edsoo.ru/00ada52c
MenneneeBa
53 OO AL T, 0 hv T 27 "Henensa bubmmoreka [{OK
PHOJPL, TPYIHIEL, HOATPYH https://m.edsoo.ru/00ada52c
Crpoenue atoMoB. CocTaB aTOMHBIX 27 Henens | bBubmuoreka [JOK
54
anep. M3oTonsl https://m.edsoo.ru/00ada342
CtpoeHue IeKTpOHHBIX 000JI0UeK 28 Henens
. bubmuorexa [JOK
55 aToMOB 3J1IeMeHTOB [leproanueckoit
https://m.edsoo.ru/00ada6hbc
cuctemsl /1. 1. MenaeneeBa
XapakTepucTuKa XUMHUYECKOTO 28 Henenst
56 3JIEMEHTA TI0 ero MOJ0KEHUIO B bubmuorexa [JOK
[Tepuonnueckoit cucreme 1. U. https://m.edsoo.ru/00ada824
Meunpeneena
3nauenue [lepuoanyueckoro 3akoHa 29 Henens
57 JUISl Pa3BUTHS HAYKU U MPAKTUKH. /1. bubnnoreka [JOK
N. MenneneeB — yu€Hbli, Iearor u https://m.edsoo.ru/00ada96e
rpaXKJaHUH
58 DIEeKTPOOTPULIATEILHOCTh ATOMOB 29 venens | bubmuoreka IIOK
XUMHUUYECKUX DIIEMEHTOB https://m.edsoo.ru/00adaab8
59 HNonnas xumuueckas CBsizb 30 nenens bubmorexa LIOK
https://m.edsoo.ru/00adac34
50 KoBanenTHas nomnsipHas XuMH4YeCKas 30 Henensa | bubawmorexa [IOK

CBA3b

https://m.edsoo.ru/00adaab8
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61 KoBanenTHas HenossipHas 1 31 mepmens | bubnmoreka ITOK

XUMUYECKas CBS3b https://m.edsoo.ru/00adaab9
31 menens | bubmmoreka [JOK

62 CTeneHs okucneHHs 1 https://m.edsoo.ru/00adae28

63 OKHUCIUTENEHO-BOCCTAHOBUTEIIEHBIC 1 32 Henens | bubmuoreka IIOK
peakuuu https://m.edsoo.ru/00adb076

32 Henensa bubmuoreka [JOK
4 1

6 OxuCIUTETN U BOCCTAHOBUTEITH htts://m.edso0.ru/00adb076
KonTtponeHas padota Ne4 mo teme 33 Henens

65 «CtpoeHne aroma. XUMHUYECKast 1 bubmorexa [TOK

’ https://m.edsoo.ru/00adb486
CBSI3b»

66 PesepBHbIi ypok. O000IICHNE 1 1 33 Hemensa | bubmmoreka [JOK
cUCcTeMAaTu3alys 3HaHUu! https://m.edsoo.ru/00adb33c
Peseprubrit ypok. O6001eHNE 1 34 nenens | bubmmoreka [JOK

67 . 1
cUCcTeMAaTU3aIys 3HaHUuH https://m.edso0.ru/00ad9ch?2

68 Peseprubrit ypok. O6001IeHNE 1 1 34 nenens | bubmmoreka [JOK
cUcTeMaTU3aIys 3SHaHUH https://m.edsoo.ru/ff0d61c6

OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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9 KUIIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Jara nudpoBLIe
Tema ypoka Konrpoabubie | IlpakTuueckue op
n/n Bcero u3yuyeHusi | odOpa3zoBaTejibHbIE
padoTsbI padoThI
pecypchl

[Iepnoanueckuil 3aK0H.
[Iepnoanueckas cucrema bubnnorexa [JOK

1 1 luenens ]
XUMHUYECKUX AemeHToB /1. 1. https://m.edsoo.ru/00adb59
MenneneeBa
3aKOHOMEPHOCTH B H3MEHECHUH 1 wenemnst

2 CBOMCTB XUMHUYIECCKHUX DIIEMECHTOB 1 bubmorexa IOK

N https://m.edsoo.ru/00adb6b6

MIEPBBIX TPEX MEPHOJIOB

3 Knaccudukanus 1 HOMEHKIaTypa 1 2 Henens bubmuorexa [JOK
HEOpPraHWYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Buabl XUMHUYECKO CBSA3U U THUIIBI 1 2 Henemus bu6mmoreka [IOK
KPUCTAJUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KontponpHas padorta Nel o teme 3 Hexens

5 «[loBTOpEeHue u yrioyonenue 1 1
3HaHMUI OCHOBHBIX Pa3/eioB Kypca
8 Kiacca»

5 Knaccudukanus XuMuaeckux 1 3 Henenst bu6mmoreka [JOK
peakuii Mo pa3IMYHbIM IPU3HAKAM https://m.edsoo.ru/00adbch0
[TonsaTHE O CKOPOCTH XUMUYECKOM 4 nenens

7 €aKINH1 HOH;II;I/Ie 0 TOMOTE€HHBIX U 1 Bu6mmorexa LIOK
PEAKIHIH. https://m.edsoo.ru/00adbe9a
TeTepOTreHHBIX PEAKIIHIX

8 IlougaTue 0 XUMHUYECKOM 1 4 nenens bu6nmoreka [JOK

PaBHOBCCHU. (I)aKTOpBI, BIIMAOIINUC

https://m.edsoo.ru/00adc28¢c
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Ha CKOPOCTh XUMHUYECKOM pcakuuun
1 TIOJIOKCHHUEC XUMHUYCCKOI'O

paBHOBECHS
9 OKHUCIUTETbHO-BOCCTAHOBUTEIIBHBIC S Henens bubmmorexa [{OK
peakuuu https://m.edsoo.ru/00adcade
Teopust EKTPOTUTHICCKOM 5 wenens
10 mucconuanmu. CHIBHBIE U CIIa0bIE bubnmorexa LOK
’ https://m.edso0.ru/00adcd68
AIEKTPOJIATHI
6 Henensa bubmuoreka [JOK
11 HMounrie ypaBHeHUS peakiui
M peakdl https://m.edsoo.ru/00add448
XUMHYECKHE CBOMCTBA KUCIIOT U 6 Henensa
12 OCHOBAHMU B CBETE MPEACTABICHHI bubnuorexa [JOK
00 3JIEKTPOJIUTUUECKOU https://m.edsoo.ru/00add5d8
IHUCCOLMAIIAN
XHUMHUYECKHE CBOMCTBA COJIEH B 7 "Henens
13 CBETE IPEACTABICHUN 00 bubmmorexa [OK
pea N https://m.edsoo.ru/00add8b2
ANEKTPOJUTUYECKON JUCCOIHAITIT
7 "Henens bu6mmoreka [JOK
14 ITousiTre 0 TUAPOIN3E COJIEH
AP https://m.edso0.ru/00add9d4
15 O000I11IeHNE U CUCTEMATH3ALMSI 8 Henens bu6mmoreka [JOK
3HAHUH https://m.edsoo.ru/00addd12
[IpakTuueckas paborta Ne 1. 8 Henens
16 «Permenue sKcriepuMeHTaIbBHBIX bubmiorexa LOK
p https://m.edsoo.ru/00addbfa
3a1a9»
KonTponpHas padota Ne2 o teme 9 Henens
17 «QIEKTpOJINTUYECKAs bubnuoreka [IOK

Juccoryanysa. XUMHAYEeCKue
pCaKknuu B paCTBOpaAX»

https://m.edsoo.ru/00addecO
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OO01mas XxapakTepucTUKa raJIoreHOB. 9 Henens
18 XUMHUYECKUE CBOMCTBA HA MIPUMEPE Bubmmorexa LIOK
puMep https://m.edsoo.ru/00addfe2
xJiopa
XnopoBojopoa. CoJisiHast KHCIIOTA, 10 menmens
19 XUMUYECKUE CBOMCTBA, MOTYUCHUE brbmmorexa HOK
’ yi ’ https://m.edsoo.ru/00ade104
MIPUMCHCHHE
[IpaxTueckas padota Ne 2 o Teme 10 menenst
20 «[Tomy4ueHne COJISTHON KUCITOTHI bubmorexa HOK
YHCHEE E077 ’ https://m.edsoo.ru/00ade348
W3y4YCHHE € CBOWCTBY
Brrunciienust no ypaBHEHHUSIM 11 menens
21 XUMHYECKUX PEaKIUi, €CIIA OJINH bubmorexa [TOK
p ’ https://m.edsoo.ru/00ade488
W3 pEeareHTOB JaH B H30BITKE
99 OO6mrast XxapaKTepUCTUKA SJIEMEHTOB 11 venens | bBubmuorexa IJOK
VIA-rpynms https://m.edsoo.ru/00ade64a
AmToTpoTiHBIE MOTU(UKAITUN CEPBI. 12 nepens
23 Haxoxnenue cepol u €€ bubnuoreka [JOK
COCJIMHEHUH B MIPUPOJE. https://m.edsoo.ru/00ade64a
XUMHUYECKUE CBOMCTBA CEPBI
CepoBoI0pO, CTPOEHMUE, 12 menens
24 (I)Hznqecmfe u XI/III:/II/I‘IeCKI/Ie bubmorexa HOK
. https://m.edsoo.ru/00ade802
CBOICTBa
Oxcuppl cepbl. CepHast KHCIIOTA, 13 nenens
25 (1)1/[31/1‘1601(1/11; u XHl\queCKI/Ie bubmorexa HOK
. https://m.edsoo.ru/00adea28
CBOICTBa, MPUMEHEHHE
XUMUYECKUE PEaKIInH, JIeKAIIHE B 13 nenens
26 OCHOBE MIPOMBIIIJICHHOTO criocoba bubnuoreka [JOK

MOJIYYCHHUA CCpHOfI KHUCJIOTHI.
XHUMHUYECKOE 3arpsAA3HCHUC

https://m.edsoo.ru/00adec8a
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OKPYKarOLIEH CpeJibl
COCIMHEHUSIMU CEPbI

97 Berancnenue MmaccoBoit 1oJm 14 nepnens bu6mmoreka [{OK
BBIXOJIa ITPOAYKTA PEAKLIMHU https://m.edsoo.ru/00adec8a
OO6mras XxapakTepUCTUKA SJIEMEHTOB 14 nepnens
VA-rpymisl. A3o0T,

28 acIpoCTPaHEHHE B IPUPOJIE bubnmorexa LOK
pacipoctp PHPOJE, https://m.edsoo.ru/00adeea6
(bu3HUecKre U XUMUICCKHE
CBOMCTBA
AMMmak, ero pusudeckue u 15 menens

29 XUMHYECKHE CBOWCTBA, TIOJyUICHUE bubmorera [JOK

’ yi https://m.edsoo.ru/00adf004
Y IPUMEHEHHUE
[IpakTruueckast pabota Ne 3 o Teme 15 nepens
30 «ITonmyyenre aMMHaKa, U3yucHHE bubmorera [JOK
yqv - H3YH https://m.edsoo.ru/00adf180
€ro CBOMCTBY
A3oTHas kucnora, e€ Gpusndeckue u 16 vegens | bBubmuoreka [IOK

31 .

XHMHUYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnosib30BaHHE HUTPATOB M COJICH 16 nenens
aAMMOHHMSI B KQUeCTBE MUHEPATbHBIX

32 o0peHuii. XUMHUECKOE bubmorera [JOK
yAoobp ’ . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKAIOIICH Cpe/Ibl
COCIMHEHHUSIMU a30Ta
®ocdop. Oxeun docdopa (V) u 17 nenens

33 ¢dochopHas kucnora, puUHUECKUE U Bu6mmorexa LIOK

p o https://m.edso0.ru/00adf68a
XMUMHYECKHE CBOMCTBA, MOIyUYeHUE
34 Ucnonb3oBanue pocdaTtos B 17 menens | Bubmmoreka [JOK

KauCeCTBC MUHCPAJIbHBIX

https://m.edsoo.ru/00adfc20
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ynoOpeHwuii. 3arps3HeHue
MIPUPOIHOM cpenbl hocdaTamu

VYriepon, pacnpocTpaHeHue B 18 menens
35 npupoe, GU3nIecKue u bubmorexa LHOK
PHPOJE, . https://m.edsoo.ru/00adfd9c
XUMHYECKHE CBOMCTBA
Oxkcunpl yriaepoja, ux pusudeckue 18 menmenst
U XUMHYECKHE CBOMCTBA.
36 DKOJIOTHUUECKHE TIPOOIIEMEL bubmorexa [TOK
p ’ https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCHJIOM YTJIepo/ia
(V)
19 wenens bubmuorexa [JOK
37 YronbHas KUCIOTA U €€ COn
https://m.edso0.ru/00ae006¢c
[Ipaktuueckast pabota Ne 4 o Teme 19 nepens
38 "IlostydeHue yriieKucioro rasa. bubnuoreka [IOK
KauecTBeHHas peaknusa Ha https://m.edsoo0.ru/00ae027e
KapOoHaT-uOH"
[TepBoHauanbHBIC TOHATHS 00 20 genens
39 OpPraHUYECKHUX BEIECTBAX KaK O bubmmorexa [JOK
p = https://m.edsoo.ru/00ae054e
COCIMHCHUSX YTIIepoia
40 KpeMunii 1 ero coeqiuHeHUs 20 nepens Bubmiorexa TOK
P a https://m.edso0.ru/00ae080a
[IpakTuueckas pabora Ne 5. 21 nenens
41 Pemenne skcriepuMeHTaIbHBIX bubnnoreka [JOK
3aj7a4 1o Teme «BakHelimnine https://m.edso0.ru/00ae0bf2
HEMETAIUIBI U UX COETUHEHUI
KonTtponsHas pabota Ne3 mo teme 21 Henens
N bubmuoreka [JOK
42 «BaxHelne HeMeTalIbl U UX

COCAUHECHU A

https://m.edso0.ru/00ae0el8
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OO01mas XxapakTepucTukKa 22 nenenst
XAMHAYECKUX DJIEMEHTOB —

43 METaJIJIoOB. MeTaliiiueckas CBsI3b U bubmmoreka [{OK
METAJUIMYECKasA KPUCTAJUTNYECKAS https://m.edsoo.ru/00ae103e
pemérka. Gu3nyecKkre CBOKMCTBA
METAIIIIOB
XUMHUECKHE CBOIICTBA METAJLJIOB. 22 "Henensa

44 DIEKTPOXUMHUUECKHAI P bubnmorexa LOK

P . p https://m.edso0.ru/00ae1156
HaINPsDKCHUH METAIIIOB
OO6mue crocoOb! TOTYICHUS 23 Henmens
metauioB. Cruiassl. Beruncnenus
45 IO YPaBHEHUSIM XUMHYECKUX bubmorexa HOK
P N https://m.edso0.ru/00ae1156
peaKIui, eclii OJTUH U3 PearcHTOB
COJICP)KHUT IPHUMECH
46 ITousiTrie 0 KOPPO3UU METAIIOB 23 nenens bubmorexa [OK
pp https://m.edso0.ru/00ael1278
24 »enens bu6mmoreka [JOK

47 €JIOYHBIE METAILIbI
1 https://m.edso0.ru/00ael4b?2

48 OKcHIbI ¥ THAPOKCUIBI HATPUS U 24 nenens bu6mmoreka [JOK
KaJus https://m.edso0.ru/00ael4b?2

49 [llerouHO3eMEIbHBIC METAILIBI — 25 Henens bu6mmoreka [JOK
KaIbIIMA U MarHui https://m.edsoo.ru/00ael5e8

50 Baxxueiiine coe fUHEHNUS KaIbIIH 25 nenens bubmorexa LOK

8 H https://m.edsoo.ru/00ael5e8

51 O000I11IeHNE U CUCTEMATH3ALI[HS 26 Henensa
3HAaHUU

59 JKécTkoCTh BOJIBI M CLIOCOOBI €€ 26 Henenst | bubGmumoreka IIOK

YCTpaHEHHUS

https://m.edso00.ru/00ae1886
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[Ipaktuyeckas padora Ne 6 o Teme 27 uenens
53 "XEcTKoCTh BOJBI U METOLI €€ bubmorexa LIOK
| https://m.edsoo.ru/00aelae8
yCTpaHCHHS
54 P — 27 nenens bubmmorexa [{OK
https://m.edsoo.ru/00aelc64
55 AmpoTepHbIe cBOWCTBA OKCHIA U 28 memens | bubnmoreka ITOK
TUAPOKCHIA https://m.edsoo.ru/00aelc64
56 Keneso 28 "Henensa bubmuoreka [JOK
https://m.edsoo.ru/00aeld86
57 OxcHIBI, THAPOKCHIBI M COJIN 29 uenens bubmuoreka [JOK
xenesa (1) u xemnesa (111) https://m.edsoo.ru/00ae35e6
58 O0001IeHTE U CHCTEMATH3AIIS 29 uenens
3HaHUMI
[TpakTuueckas padota Ne 7. 30 nenens
Pemenune skcnepuMeHTaIbHbBIX bubnuoreka [JOK
59 .
3a7a4 1o Teme «Bakuelniue https://m.edso0.ru/00ae3de8
METaJUIbl M UX COEIUHEHHUS
Brruncienus mo ypaBHEHUSIM 30 "wenens
XHUMHYCCKUX PEaKIUH, €CIIA OJTUH
50 13 PEarcHTOB JIaH B U30BITKE HJIN bu6mmoreka [JOK
COAEPKUT IpUMeCH. Beruucnenus https://m.edso0.ru/00ae1750
MacCOBO¥ JI0JIM BBIX0/1a TIPOJIyKTa
peakiuu
61 OO6o01IeHre 1 cucTeMaTHU3aIus 31 Hepens
3HAHUH
KonTtponsHas pabota Ne4 mo teme 31 Henmens
62 «BaxkHeine MeTallIbl 1 UX

COCAUHECHU A
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63 BemectBa 1 Marepuaisl B 1 32 memenss | bubmmoreka ITOK
IMOBCEAHEBHOM KM3HU YEIIOBEKA https://m.edso00.ru/00ae3f50
64 XUMHYECKOE 3arpsi3HeHUE 1 32 memens | Bubnmoreka [JOK
OKpYKaroLIEn CpeJibl https://m.edsoo.ru/00ae4270
65 Ponb xuMuu B permeHnu 1 33 Henens | bubmuoreka [IOK
9KOJIOTUUYECKUX TTPOOIIEM https://m.edsoo.ru/00ae4270
66 PesepBHbIit ypok. O000IICHNE U 1 33 memens | bubnmoreka ITOK
cucTeMaTru3anus 3HaHUH https://m.edsoo.ru/00ae0d0a
67 Peseprubrit ypok. O6001eHNE U 1 34 nenens bubmuorexa [JOK
cucTeMaTu3anus 3HaHUH https://m.edsoo.ru/00adh33c
68 PeseprubIit ypok. O6001meHre u 1 34 nenens bubnuorexa [JOK
cucTeMaTu3anus 3HaHUH https://m.edsoo.ru/00ad9ch2
OBIIEE KOJIMYECTBO YACOB I10 68
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YYEBHO-METOANUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

1. Xumus, 8 xmacc/ TI'abpuensn O.C., Octpoymor WN.I'., Cnaaxo C.A.,
AxumonepHoe obmectBo «M3narensctBo «IIpocsemienue

2. Xuwmus, 9 knacc/ Pynsutuc I'.E., ®enpaman @.I'., AkiioHepHOe 00I1IECTBO
«H3narenscrBo «lIpocsemenue»

3. Xumusa, 9 xmacc/ lNabpuensn O.C., OctpoymoB W.I'., CnagxoB C.A.,
AxumonepHoe obmiectBo «M3narensctBo «IIpocsemienue

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

1. Xumus (6a30Bbiii ypoBeHb). Peanmuzanus tpeboBanuii ®I'OC 0oCHOBHOIO
oOmero obpasoBaHus: MeToaUuYeckoe rnocoodue mns yuurtens / Kasepuna A. A.,
[Inuyruna I'.B.; nox pexn. I'. B. IInuyrunon. M. : ®I'bHY «MHcTuryTt crpareruu
pa3Butus oopazoBanus PAOy», 2022..

2. Xumus. 8 knacc. Yueonuk (aBropsl O. C. I'abpuensu, U. I'. Octpoymos, C.
A. CnagkoB).

3. Xumus. 9 kinacc. Yueonuk (aBropsl O. C. I'abpuensu, U. I'. Octpoymos, C.
A. CnagkoB).

4, Xuwmus, 9 knace/ Pyasuruc T'.E., ®enpaman @.I°., AkiimonepHoe o0I1eCTBO

«M3parenbctBO «IIpocBemienue.

5. Metonuueckoe mocobue. 8 xkmacc (aBtopel O. C. TI'abpuensn, M. T.
Octpoymos, U. B. AkcéHona).

6. Meronuueckoe mocobue. 9 kmacc (aBropel O. C. T'abpuensu, U. T.
Octpoymos, U. B. AkcéHona).

7. Pabouas terpanp. 8 kiacc (aBtopsl O. C. I'abpuensH, C. A. Cnaakos).

8. Pabouas terpaas. 9 knacc (aBropsl O. C. 'abpuensn, C. A. Cnagkos).

9. Terpanp st 1aOOPATOPHBIX OMBITOB M TMPAKTHYECKHX paboT. § Kiacc
(aBtopsr O. C. T'abpuensn, U.B. Akcénona, 1. I'. OctpoymoB).

10.Terpags mist mabOpaTOPHBIX OMBITOB M MPAKTUYECKHX paboT. 9 Kiacc
(aBtopsr O. C. T'abpuensn, U.B. Akcénona, U. I'. OctpoymoB).

11.Xumuss B Tectax, 3amadax M ynpaxHeHusx. 8 kiacc (aBropel O. C.
IMabpuensn, U. B. Tpuryouak)

12.Xumus B Tectax, 3amadax W ymnpaxHeHusx. 9 xmacc (aBtoper O. C.
IMabpuensn, U. B. Tpuryouak)

13.2nexTponnast popMa ydeOHHUKA.



HUAUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

http://www.chemnet.ru 'azeta «Xumus» u calT s yuutens «5 uay Ha ypok
XHUMUH

http://him.1september.ru Enunas xomtexuuss [HOP: IlpeameTHas KoJuieKuus
«XuMUS»

http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-HAay4YHBIC
skcrnepuMeHThl: Xxumusi. Komnekius Poccutiickoro o61ieo0pa3oBaTeibHOTO MopTaa
http://chem.rusolymp.ru Opranudeckas XuMHs: ODJICKTPOHHBIM YUYEOHHMK JIst
CpPEIHEN LIKOJIbI

http://www.chemistry.ssu.samara.ru OCHOBbI XUMHUU: JIEKTPOHHBIN yUeOHUK
http://www hemi.nsu.ru OTKpBITBIH KOJUTSK: XUMHUSI

http://www.chemistry.ru JluctaHoHHAas OJIUMITHAA 1o XUMUU
TEJIEKOMMYHHKAITMOHHBIN 00pa30BaTEIbHBIN MPOCKT



