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HOACHUTEJIBHAS 3AIINCKA

[IporpaMma 1O XUMHUM Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHuUs
COCTaBJ€HA Ha OCHOBE TpeOOBaHUM K pe3ysibTaTaM OCBOCHHUS OCHOBHOM
o0pa3zoBaTeIbHON MPOrpaMMbl OCHOBHOTO OOIIIETO 00pa30BaHMsl, TPEACTaBICHHBIX
B ®I'OC OO0, a Takxe Ha ocHOBe (enepanbHOM paboyell HpPOrpaMmbl
BOCIIUTAHUS U C YYETOM KOHIEMIIMY MPENoJaBaHus yaeOHOro mpeamMeTa « XUMHUS»
B 00pa3oBaTeNbHbIX opranuzanuax Poccuiickoit @enepanuu.

[Iporpamma 1mo Xxumuu 1a€T TpeACTaBICHUE O LENAX, OOIIeH cTpaTeruu
oOy4yeHUs, BOCHUTAHUS M Pa3BUTUS OOYyYAIONIUXCSA CPEICTBAMU Y4eOHOTO
npeaMera, YCTaHABJIUBAET o0s13aTenbHOe MIPEAMETHOE CoJIepKaHue,
NpeayCMaTpUBAET pACOpPECIEHUE €ro Mo KilaccaM M CTPYKTYPUPOBAHHUE I10
pazgenaM M TeMaM MpOrpamMMbl IO XUMHH, OINPEAENSIET KOJWYECTBEHHBIE H
KaueCTBEHHBIC XapaKTEePUCTUKHU CoZepKaHuUs, PEKOMEHTYEMYIO
MOCJICIOBATENIBHOCTh ~ M3YYCHUSI XUMUHM C  Y4ETOM  MEXIPEAMETHBIX W
BHYTPUIIPEAMETHBIX  CBSI3€M, JIOTMKM  y4eOHOro  MpoIlecca, BO3PACTHBIX
OCOOCHHOCTEH OOydYaroluxcsi, ONpPEAeNIIeT BO3MOXHOCTH TIpeaMera s
peanuzanuu TpeOOBaHMM K pe3yjbTaTaM OCBOCHMSI OCHOBHOW 00pa30BaTelIbHOM
IporpaMMbl Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHus, a Takke TpeOOBaHUH K
pesynbrataM oOy4eHHs] XMMUHU Ha YPOBHE IeJeil u3ydeHus MpeaMeTa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIBHON JEeATEIbHOCTH OOYYaromIerocsi MO OCBOEHHUIO
y4eOHOTr0 co/iepKaHusl.

3HaHME XUMHUU CIY)KHUT OCHOBOH s (OPMHUPOBAHUS MHUPOBO33PEHUS
oOy4aromierocsi, €ro MpeACTaBICHU O MaTePUAIbHOM €IUHCTBE MHPA, BAKHYIO
poJib UrpatoT (QopMUpYEMble XUMHUEH MPECTABICHUS O B3aUMOIPEBPAIICHUAX
SHEPTrUM M 00 SBOJIIOIUHU BEIIECTB B MPUPOJE, O MyTAX PEIICHHS TI00ATbHBIX
npoOJieM YCTOMYMBOTO Pa3BUTHUSI YEIOBEYECTBA — CHIPHEBOM, DHEPTETHYECKOM,
MUIIEBOM U SKOJOTHYECKON 6€30MacHOCTH, TPOOIEM 3PaBOOXPAHCHHUS.

N3yuyenne xumuu:

CIIOCOOCTBYET  peanu3allid  BO3MOXKHOCTEH  JJii  CaMOpasBUTHS U
dbopMupoBaHUs KyJbTYPhl IUYHOCTH, €€ 001IeH 1 ()YHKIIMOHAIBHOW I'PAaMOTHOCTH;

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

3HAKOMUT CO CHEUU(PUKONW HAYyYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI
LIETIOCTHOTO B3TJI/1a HA €IMHCTBO MPUPObI U YEJIOBEKA, SIBIISETCS OTBETCTBEHHBIM
3TanoM B (OPMHUPOBAHUH €CTECTBEHHO--HAYYHON I'PAMOTHOCTH 00 y4aIOUIUXCS;



crocoOCTByeT (OPMHUPOBAHUIO IIEHHOCTHOT'O OTHOIIEHUS K E€CTECTBEHHO-
-Hay4YHBIM 3HAHUSIM, K TIPUPOJIE, K YEIIOBEKY, BHOCUT CBOM BKJIAJl B DKOJIOTUUYECKOE
oOpa3zoBaHue 00yUaOIINXCS.

JlanHble HampaBieHUsT B OOYyYEHHU XUMHUU OOECHEeUMBAIOTCS CHEUU(UKOM
colepkaHusi  y4eOHOro  MpeaMeTa, KOTOPBIM  SBJISIETCS  MEAaroruyecku
aJanTUPOBAaHHBIM OTpakeHHneM 0a30BOM HAYKH XMMHM Ha ONPENEIEHHOM JTarne 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 coaep:kaHusl MPOTpaMMbl MO XUMHUH C(HOPMHUpPOBAHA HAa OCHOBE
CUCTEMHOro mnojaxonaa Kk e€ uzyudeHuto. CopepkaHue CKIIAJbIBAETCS U3 CUCTEMBI
MOHSATUN O XMMUYECKOM 3JIEMEHTE M BEIIECTBE M CUCTEMBbI TIOHATUN O XUMUYECKOM
peakiuu. OO0e OTH CHUCTEMBI CTPYKTYPHO OpPraHM30BaHbl IO TPHUHIIUITY
MOCJIEIOBATENIBHOTO PA3BUTHS 3HAHUIM HA OCHOBE TEOPETUYECKUX MPEICTABICHUM
Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHUSI KaK OCHOBBI BCEr0 €CTECTBO3HAHMS;

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

— YYEHHS O CTPOEHUH aTOMa U XUMHYECKOH CBSI3H;

— TpeNCTaBICHUN 00 DIIEKTPOJMTHYECKOW JTUCCOIMAIIMM BEIIEeCTB B
pacTBopax.

Teopernueckne 3HaHUSA pacCMaTpPUBAIOTCS HAa OCHOBE OSMIMPHYECKHU
MOJIYYEHHBIX U OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEAOBATENBHO OT OJHOTO
YPOBHS K JIpyroMy, BBITIONHAS (YHKIUU OOBSCHEHHUS U MPOTHO3UPOBAHMUS
CBOMCTB, CTPOEHHUS U BO3MOKHOCTEH MPAKTHUUECKOTO MPUMEHEHHUS U TOJIYYEHUS
U3Y4YaeMbIX BEUIECTB.

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

[Ipy wW3ydeHWHW XUMHH TPOUCXOAWT (HOPMUPOBAHWE 3HAHWNA OCHOB
XUMHUYECKOW HAyKH Kak O0JaCTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHYECKOMN
NEATEIbHOCTU YEJIOBEKa M Kak OJHOT0 M3 KOMIIOHEHTOB MHUPOBOM KYJIbTYPHI.
3amadya yuyeOHOro mpeameTa COCTOMT B (POPMHPOBAHMHM CHCTEMBI XUMHUYECKHX
3HAHUM — Ba)KHEUIIMX (PaKTOB, MOHSATHUM, 3aKOHOB U TEOPETUUECKUX TOJOKCHHUH,
JOCTYNHBIX OOOOIIEHUH MHUPOBO33PEHUYECKOrO0 XapaKTepa, fA3blKa HayKH, B



NpUOOIIEHMM K HAyYHbIM METOAaM I[IO3HAHMS MpPU H3YYEHUM BEIIECTB U
XUMHYECKUX peakluii, B (OPMUPOBAHUU U PA3BUTHH MO3HABATEIBHBIX YMEHUU U
UX TPUMEHEHWH B Y4YEOHO-IIO3HABATENbHOW M Y4EOHO-UCCIIENOBATEIbCKON
JEeSATENbHOCTH, OCBOEHUM MpaBHil Oe30MacHOro oOpamieHus ¢ BEIIeCTBaMHU B
MOBCETHEBHOM KHU3HM.

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

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

—  HampaBJICHHOCTh OOyYEeHHMsI Ha CHUCTEMaTH4YecKoe MpUOOIIeHHE
oOydarommxcsd K CaMOCTOSITEIBHOM MO3HABATEIbHON JeATENbHOCTH, HAYYHBIM
METOJIaM TO03HAaHMSI, (POPMHUPYIOIIMM MOTHUBAIMIO W Pa3BUTHE CIIOCOOHOCTEH K
XHMHWH;

— obecrnieyeHue yclIoBUM, CIOCOOCTBYIOIINX MPUOOPETEHUIO 00yYatOIIUMHUCS
OTbITAa Pa3HOOOPA3HOUW NEATETbHOCTH, IMO3HAHUA W CAMOMNO3HAHUS, KIIOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIETEHIMI), UMEIOIINX YHUBEpPCAJIbHOE 3HAUCHUE MJIf
Pa3TUYHBIX BUIOB JIEATEILHOCTH;

— ((dopmupoBanue o0miel (YHKIMOHATBFHOM UM  €CTECTBEHHO-HAYYHOU
rPaMOTHOCTH, B TOM 4YHCJI€ YMEHUH OOBSCHATh M OIEHUBATH SIBICHUS
OKPYXAIOIEr0o MHpa, UCIHOJIb3yd 3HAHUSA U ONBIT, MOJYYCHHBIC MPU H3YYCHHUH
XUMHH, TPUMEHATh HMX TPH PEUIEHUU Mpo0JeM B TOBCEAHEBHOM >KU3HU H
TPYIOBOM JIEATETLHOCTH;

— ¢opMmupoBaHUE Yy OOyYalOlUMXCS TYMaHHUCTUYECKUX OTHOIICHUH,
NOHUMAHHUS 1EHHOCTH XHMHYECKUX 3HAHUWU HJIs BBIPAOOTKH DKOJIOTHUYECKH
1IeJIeCO00pa3HOro TOBEJCHUSI B OBITY M TPYIOBOM JEATEIBHOCTH B LEJIAX
COXPAaHEHUS CBOETO 3/I0POBbS U OKPYKAIOIICH MPUPOTHOM Cpeibl;

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

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



COIAEPKXAHUE OBYYEHUA

8 KUIACC

IlepBoHayanbHbIe XUMHYECKHE TOHATHS

[Ipenmer xumuun. Poib X¥MMUK B KU3HU YellOBEKA. XMMUSA B CUCTEME HayK.
Tena wm BemectBa. PU3NMYECKHE CBONCTBA BEIIECTB. ATPETaTHOE COCTOSHHE
BemiecTB. [loHsiTEe 0 MeTOAax MO3HAHMS B XUMHUM. UHCThIE BEIIECTBA U CMECH.
Cnoco0nI pa3eneHust CMecei.

ATOMBI M MOJIEKYJIbI. XUMHUYeCKue HyeMeHThl. CHMBOJIBI XUMHUYECKUX
3neMeHTOB. [IpocThie U ClIoOXKHBIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHUE.

Xumnueckas ¢opmyna. BaleHTHOCT, aTOMOB XHMHUYECKUX DJIEMEHTOB.
3aKkOH TOCTOSIHCTBA CcocTaBa BemlecTB. (OTHOCUTENbHAs AaTOMHAas Macca.
OtHocuTEenbHAST MOJIEKYJISIpHAass Macca. MaccoBasi 10711 XMMUYECKOTO 3JIEMEHTA B
COEJIMHECHUMU.

KonnuecTBo BemniectBa. Moiib. MonsipHast Macca. B3auMoCBsi3b KOJIMYECTBA,
Macchl W 4HCJIAa CTPYKTYPHBIX €IUHMI] BemiecTtBa. Pacuérel mo Qopmynam
XUMUYECKUX COSTUHECHUM.

dusnyecKkrue U XUMUYECKHUE SBJICHHUS. XUMHUUECKasl peakius U e€ MpPU3HaKHU.
3aKOH COXpaHEHHs Macchl BellecTB. XUMHUYeckue ypaBHeHwus. Knaccudukamms
XUMHYECKUX PEaKIHi (COeAMHEHMs, pa3JIOKEHUS, 3aMEeIlIeHUs, OOMEHA).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCY0#, mpaBuiamMu paboThl B J1a00OpaTOpuu M
npuéMamMu oOpanieHus: ¢ J1abopaTOpHbIM 000PYJOBAaHUEM, U3YyUYEHUE U OIMHUCAHUE
bU3MYECKUX CBOMCTB 00pa3lOB HEOPTaHUYECKUX BEIISCTB, HAOJIOJICHHE
¢usnueckux (TUIaBI€HHE 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,
B3aMMOJICCTBHE CEPHOM KHUCIOTHI C XJIOPUAOM Oapusi, pa3lioKeHHE THIPOKCHIA
menu (II) mpu HarpeBaHuu, B3auMOJEHCTBUE Keme3a ¢ pacTBopoM conu Menu (11),
M3y4eHHE CIOCOOOB pa3/elieHus CMECEil: ¢ MOMOIIbI0 MarHuTa, (PUIbTpOBaHUE,
BBITIApUBAHUE, AUCTHWUIAIUS, XpoMaTorpadus, MpoBEACHNE OYNCTKUA MMOBAPEHHOM
COJIM, HAOJIOJEHHWE W  ONHCAaHWUE  Pe3yJbTAaTOB  MPOBEJCHHS  OIbITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHMS MAacChl, CO3JaHHE MOJEIIEH MOJEKYJ
(1rapocTep>KHEBBIX ).

Ba:xHeiilue npeacTaBuTe/ M HEOPraHUYECKMX BelleCTB

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



MOJIyYeHHs] KUCJIopoAa B Ja0OpaTOpuM W MPOMBIIUIEHHOCTH. KpyroBopoT
KHciopoza B mpupoe. O30H — auIoTponHas MOAU(PUKALMS KUCIOPOIa.

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

Bogopon — »snmemeHT M mpocToe BewmecTBo. HaxoxaeHue Bomopona 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 PacTBOpPbI. 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 neoprannmueckux 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 XWMHYECKHE CBONCTBA
ocHoBaHui. [losryueHrne oCHOBaHUI.

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

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

['eneTnyeckas cBA3b MEKy KJIAaCCAMU HEOPTaHUYECKUX COCTMHEHUH.

Xumuueckuit IKcnepumenm:

KA4ECTBEHHOE ONPEAEIIEHNUE COJECPKAHUS KUCIOPOJa B BO3AYyXE, IOIYyUYCHHUE,
coOupaHue, pacro3HaBaHWE H W3YYCHHE CBOWCTB KHUCIOPOJa, HaOII0JCHUE
B3aUMOJICMCTBUSL BELIECTB C KHUCIOPOAOM U YCIIOBHS BO3HHMKHOBEHUS U
MpeKpamennss ropeHus (mokapa), O3HAKOMJICHHME C o00pa3laMyd OKCHUIOB H
OMMHMCAHWE WX CBOWCTB, MOJY4YEHHE, COOMpPAHHME, pACMO3HABAaHWE W W3YyUCHUE
CBOWCTB BOAOpoJia (TopeHue), B3aumozencTBue Bogopojaa ¢ okcujgoMm meau (II)
(BO3MOKHO HCIOJIb30BaHUE BUJICOMATEPUAJIOB), HAOIIOJCHHE OOpPA3IOB BEIIECCTB
KOJIMYECTBOM | MOJIb, WCCIEAOBAHHE OCOOCHHOCTEW PACTBOPCHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, NPUTOTOBJIECHHE PACTBOPOB C OMNPEACIEHHOU
MAaCCOBOM JI0JIEW PaCTBOPEHHOTO BEIIECTBA, B3aMMOJICMCTBHE BOJBI C METAJIAMU
(HatprieM ©  KaiblieM) (BO3MOXXHO  HCIIOJb30BaHUE  BUIAECOMATEPHUAJIOB),



uccienoBaHue oOpas3llOB  HEOPraHMYECKHX BEIIECTB  PAa3IMYHBIX  KIJIACCOB,
HaOJII0/ICHNEe U3MEHEHUSI OKPACKU MHIUKATOPOB B PacTBOpPAaX KUCIOT U IIEIOYCH,
uzydyeHue B3aumozeiicTBus okcuga meau (II) ¢ pacTBOpoM cepHOW KHCIOTHI,
KUCJIOT C METaJJIaMH, PEaKIUid HEUTpalu3aluu, MOJyYeHUE HEPACTBOPUMBIX
OCHOBAaHMH, BBITECHEHUE OJIHOTO METajjla JAPYTUM M3 PacTBOpPa COJM, PEIICHUE
AKCIIEPUMEHTANbHBIX 3a/lad 1o TeMe «BakHeWIIne KIacChl HEOPraHUYECKUX
COCIMHECHUN.

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

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

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

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

3aKOHOMEPHOCTH H3MEHEHHSI pajuyca aTOMOB XHMHUYECKHX 3JIEMEHTOB,
METAUINYECKUX U HEMETAUIMYECKUX CBOMCTB 110 TPYIIaM U NEPUOaM.

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

Xumnueckas cBsizb. KoBaneHTHast (MOJsipHAs W HEMOJSIPHAsi) CBSI3b.
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, B3aUMOJICHCTBHE
TUAPOKCHAA LHMHKA C PACTBOPAaMH KHCJIOT M MIEJIOYEH, NPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIBHO-BOCCTAHOBUTENBHBIX  PEAKLUN
(ropenue, peakiu pa3ioKeHUs, COETUHEHUS ).

Mexcnpeomemmunle ceéa3u



Peanuzamusa MexXnpeaMETHBIX CBSI3€M MPHU HM3YYEHUM XUMHUHM B 8 Kjacce
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 (akKT, TUIIOTE3a, TEOPHs,
3aKOH, aHaJU3, CHUHTE3, KiacCu(UKalusg, TEePUOJAUYHOCTh, HAOIIOJACHUE,
AKCIIEPUMEHT, MOJICIUPOBAHUE, U3MEPEHUE, MOJICIIb, SIBIICHUE.

®usuka: marepus, aroM, 3JJIEKTPOH, HPOTOH, HEUTPOH, HOH, HYKJIHU]I,
U30TOIbl, PAJIMOAKTUBHOCTb, MOJIEKYJIA, SJIEKTPUUECKUN 3apsji, BEIIECTBO, TEIO,
00bEM, arperaTHOe€ COCTOSIHUE BEIECTBA, a3, (U3MYECKUE BEIUYWHBI, CIUHUIIBI
U3MEPEHHUs1, KOCMOC, TIJIAHETHI, 3BE€3/1b1, COHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

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

9 KITIACC

BemecTBO 1 XMMHUYECKAsl peaKus

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucteMa XMUMUYECKUX JIEMEHTOB /l.
N. MenneneeBa. CtpoeHre aToMOB. 3aKOHOMEPHOCTHM B H3MEHEHUU CBOWCTB
XUMUYECKUX D3JIEMEHTOB TEPBBIX TPEX MEPHUOJOB, KaJlMs, KalblLHMs U UX
COCIMHEHUII B COOTBETCTBUM C TMOJOXXEHUEM »3JIeMEHTOB B llepmonnueckoit
CUCTEME U CTPOEHUEM MX aTOMOB.

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

Knaccudukaius 1 HOMEHKIATypa HEOPraHWYECKUX BEHIECTB. XUMHUYECKHUE
CBOMCTBAa BEILECTB, OTHOCSAIIMXCS K pa3Iu4yHbIM KJlaccaM HEOPraHUYECKUX
COEIMHEHUI, TEHETUYECKAS CBA3b HEOPTAHUYECKUX BEILIECTB.

Knaccudukaims XuMUYECKUX PEaKIUi MO0 Pa3IudHbIM MIPU3HAKAM (TI0 YUCTY
M COCTaBy YYaCTBYIOIIMX B PEAKIHH BEHIECTB, MO TEIIOBOMY 3(P(eKTy, o
M3MEHEHUIO CTETICHEHW OKHCIIEHUS XMMHUYECKUX 3JIEMEHTOB, IO 0OpaTUMOCTH, IO
YYaCTHIO KaTajau3aTopa). DK30- U SHIOTEPMUUYECKUE PEaKIMH, TEPMOXUMHYECKUE
YpaBHEHHS.

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

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



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

Teopust JIEKTPOIUTHYECKON AUCCOUUALIMN. DIEKTPOIUTHI U HEIJIEKTPOIUTHI.
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 COKpAlll€éHHbIE HMOHHBIE YypaBHEHHS peakuuil. CBolicTBa KHCIIOT,
OCHOBaHMA U CcOJell B CBeTe MpEJCTaBICHU 00 3IEKTPOIUTHUECKOU
nucconmanuu. KauecTBeHHbIE peakiiuyi Ha MOHBI. [ToHsATHE O THAPOIU3E CONEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHME C MOJICJISIMA KPUCTAIUIMYECKUX PEMIETOK HEOPraHUYECKUX
BEI[ECTB — METAJIOB M HEeMeTaUioB (rpadura M anamasa), CIOXKHBIX BEIECTB
(xJopuia HaTpuUs), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XHMHUYECKON pEaKIuu
OT BO3JEHCTBUS pPa3IUYHBIX (PAKTOPOB, HCCIEIOBAHUE DJIECKTPOIPOBOJIHOCTH
pacTBOpPOB BEIECTB, IMpOLECCAa AMCCOLMAIMU KHUCIOT, IIEJIOYEd U CoJel
(BO3MOXKHO  WCTOJIb30BAaHWE BHJICO MaTE€pUalioB), TIPOBEJICHHE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TPU3HAKM  TPOTEKAHWS  pPEaKIUid  HMOHHOTO  OOMEHa
(oOpazoBaHme ocajka, BBIJICICHHE Ta3a, o0O0pa3oBaHHWE BOAbI), OIBITOB,
WUIIOCTPUPYIOIMX ~ IIPUMEPBI  OKUCJIUTEJIIbHO-BOCCTAHOBUTENBHBIX  pEaKLUU
(ropeHue, peakiuu pasioKEeHHs, COCUHEHUS), paclio3HaBaHHE HEOPraHMYECKHX
BCIIECTB C IIOMOLIBK0 KAUYECTBEHHBIX PpEAKUMM Ha HWOHBI, pEILICHUE
JKCIIEpUMEHTAJIbHBIX 3a/a4.

Hemerasiibl 4 MX cOeAMHEHUS

OO6mast xapakrtepucTuka TanoreHoB. (OCOOCHHOCTHM CTPOCHUS aATOMOB,
XapaKTepHble cTeneHu okucieHus. CTpoeHne u (U3MUECKHe CBOMCTBA MPOCTHIX
BEIIECTB — TAJOr€HOB. XHWMHUYECKHE CBOMCTBA Ha MpPUMEPE  Xjopa
(B3auMoOzeiiCTBUE € METAJJIaMH, HEMETa/IaMH, IejioyamMu). XJIOpPOBOAOPOA.
ComnsHass KHCIIOTa, XMMHYECKHE CBOMCTBA, IMOJydyeHHE, NpuMeHeHue. JlelicTBue
XJIOpa W XJIOPOBOJOPOJA Ha OpPraHM3M YeJIOBeKa. BakHenmue XJIOpUAbl U HX
HaXO0XJCHHUE B IIPUPOJIE.

O6mrast xapaktepuctuka 3meMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIe CTeneHu okuciieHus. CTpoeHue u (U3MYECKUE CBOWCTBA
MPOCTHIX BEIIECTB — KUCIOPOIa U CePhl. AJUTOTPONHBIE MOAU(DUKAIINKN KHCIOPOIa
U cepbl. XuMHUYeCKue CcBoucTBa cepbl. CepoBOOpPOa, CTpoeHUe, (pu3ndeckue u
XUMHu4eckre cBorcTBa. OKCHIBI CE€pPhl KaK MPEICTABUTEIN KHUCIOTHBIX OKCHUIOB.
CepHas kmciora, (uU3HUecCKMe © XHMHYCCKHE CBOWCTBA (00mME Kak
MPEACTaBUTENS Kjacca KHCIOT W crernududeckne). XWMHUYECKHE pPEaKIuy,
JeXane B OCHOBE IPOMBIIIJIEHHOTO Croco0a TMOJYYeHUsS CEPHOM KHUCIIOTBHI.
[Ipumenenune cepHoil KUCAOThI. COJIM CEpHOM KUCIOTHI, KAUECTBEHHAsI PEAKIMs Ha



cynbdar-uoH. HaxoxaeHnue cepbl U €€ COEIUHEHUM B TPUPOJE. XUMHUUYECKOE
3arpsi3HEHUE OKPYXKAIOIIEH Ccpelbl COCAMHEHUSIMH Cepbl (KUCIOTHBIE HOXKIH,
3arpsi3HEHHE BO3/1yXa U BOJOEMOB), CIIOCOOBI €r0 MPEI0TBPAILCHHUS.

OO6mast xapakTepucTuka 3JeMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOCHHMS
aTOMOB, XapaKTEPHbIC CTETNEHU OKUCIEHUS. A30T, pacIpOCTpaHEHHE B MPUPOJIE,
dbuzndeckue U XuMuieckue cBoictra. KpyroBopot azora B npupoje. AMMHAK, €ro
dbu3nYecKre U XMMHUYECKUEe CBOMCTBA, MojlyueHue u npuMmeHenue. Coam aMMOHMS,
ux (pu3nyYecKue U XMMUYECKHUE CBONCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHMS. A30THas KHCJIOTa, €€ ToJydeHue, PU3NYECKHe M XUMUUYECKHUe
cBoiicTBa (0OIIME€ KaK TMPENCTaBUTENsl Kjacca KHUCIOT W crheruduueckue).
Hcnonp3oBanne HUTPATOB M COJed aMMOHMS B KadeCTBE MHUHEPAJbHBIX
ynoopenuit. XuMHUUECKOe 3arpsi3sHEHNE OKPYKaroIIel cpelibl COSTMHEHUSIMU a30Ta
(KUCTIOTHBIE JIOXIHW, 3arpsi3HEHWE BO3Jayxa, MOYBbI W BogoémoB). docdop,
ajutoTponHbie Mogudukanmu pocdopa, puznueckue M XUMHUYECKHE CBOWCTBA.
Oxcun docdopa (V) u pochopHas kucinora, pusnuecKkue U XUMUUYECKHE CBONCTBA,
nosrydenue. Mcnons3oBanue pocdaToB B KauecTBE MUHEPAIBHBIX YI0OPEHUH.

O6mas xapaktepucTuka 31eMeHTOB [VA-rpymnmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTEpHBIC  CTETNICHU  OKUCICHMs.  YTJIEpoJa,  aUIOTPOIHBIC
Moau(UKALMK, PACHpPOCTPaHEHHE B TMpupone, (HU3UYECKUEe U XHUMUUYECKHE
cBoiicTBa. Ancop6uusi. KpyroBopot yriepona B mpupozae. Okcuibl yriepoaa, ux
¢usznueckre W XUMUYECKHE CBOWMCTBAa, JCHCTBUE Ha JKHUBBIE OPraHU3MBI,
NOJIyYeHHEe W TpPUMEHEHHE. DKOJOTHYEeCKHue MpOoOJIeMbl, CBA3aHHBIE C OKCHUIOM
yraepoaa (IV), rumore3a rn00anbHOTO TMOTEIUICHHUS KIMMAaTa, MapHUKOBBIM
addekr. YronpHas KuciaoTa U €€ coM, nX (PU3NUeCKue U XMMHUECKUE CBOMCTRBA,
nojiyueHue U mnpuMeHeHue. KauecTBeHHas peakius Ha KapOOHAT-MOHBI.
Hcnonb3oBanue xkapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUICHHOCTA U CEIbCKOM
XO35MCTBE.

[lepBoHaYanbHBIC TOHITHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCTMHECHHIX
yriepoaa (MeTaH, 3TaH, 3TUJIEH, alleTUIICH, 3TaHOJ, TJIMIEPUH, YKCYCHAsl KUCIIOTA).
[IpupogHbie HMCTOYHUKK YTIAEBOJAOPOAOB (yrojib, TPUPOIHBIN Ta3, HEDTH),
MPOAYKTHI WX TmepepaboTku (OC€H3MH), WX POJb B OBITY M MPOMBIIUICHHOCTH.
[lonsiTe 0 OMONIOTMYECKH BaXKHBIX BEIIECTBAX: )KUPaX, OENKaX, yriIeBoJax — U UX
poii B KHM3HUM 4YeloBeKa. MarepuaibHOE€ €IUHCTBO OPraHUYECKUX U
HEOPraHUYECKUX COCAUHEHUM.

Kpemuuii, ero ¢usuueckue W XUMHUECKHE CBOICTBA, MOJYy4YEHHE U
npuMmeHerre. CoenuHeHHs KpeMHHs B mpupojge. OOmme mpeacTaBieHus o0
okcuse kpemuus (IV) m kpemuHueBoi kuciore. CUIMKAThl, UX UCIOJIb30BAHUE B
OBITY, B IIPOMBIIIJICHHOCTH. BakHelue CTpOUTEIbHbIE MaTepHallbl: KepaMHUKa,



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

Xumuueckuit IKcnepumenm:

M3yueHHUEe 00pa30B HEOPTaHUUYECKUX BEIIECTB, CBOWCTB COJSIHOW KUCIIOTHI,
MPOBEJICHNE KAaYeCTBEHHBIX PEaKIMi Ha XJIOPUA-UOHBI U HAOJIOJCHUE TTPU3HAKOB
WX TPOTEKaHMsI, OMBITHI, OTpakaromue (U3NYECKUE M XUMHUUYECKHE CBOMCTBA
rajjoreHoB M WX COCAMHEHUM (BO3MOXXHO HCIOJIb30BAHUE BUJIEOMATEPUAIIOB),
O3HAKOMJICHHE ¢ oOpaslamMud XJOpPUAOB (TaJIOrE€HUIOB), O3HAKOMJICHHUE C
oOpasmamMu  ceppl M €€  COeAUHEHUSIMU  (BO3MOXKHO  MCIIOJIb30BaHHE
BUJIeOMAaTeprasoB), HaOJOICHUE TIpoliecca OOyTIMBaHUs caxapa MoJl JIeHCTBUEM
KOHILICHTPUPOBAHHOW CEPHOM  KHCJIOTHI, HU3YyYEHHE XUMHUYECKUX CBOMNCTB
pa30aBICHHON CEPHOM KHUCIIOTHI, MPOBEJICHUE KaueCTBEHHOM peakiny Ha Ccyb(dar-
MOH W HaOJIOJIeHHE MpU3HAKa €€ MPOTEeKaHUs, O3HAKOMJIEHHE C (PU3UUYECKUMHU
cBoMcTBamMu azora, ¢ochopa M UX COCAUMHEHUU (BO3MOXXHO HCIIOJIb30BAHUE
BUJIEOMATEepUasoB), o0pa3liaMu a30THBIX U (HOCHOPHBIX YAOOPEHH, MOIydeHHeE,
coOupaHue, paclio3HaBaHWE MW M3YYCHUE CBOWCTB aMMHUaka, IMPOBEJICHUE
KaueCTBEHHBIX PEaKIUi Ha MOH aMMOHUS U (PocdaT-uOH U U3yYEHHE MPHU3HAKOB
WX MPOTEKAHUS, B3aUMOJICUCTBUE KOHIICHTPUPOBAHHON a30THOM KUCJIOTHI C MEJIbIO
(BO3MOXHO UCIIOIb30BaHUE BUJIEOMATEPHUAIIOB), U3y4YEHUE Mozeneu
KPUCTANTMYECKUX pemETOK anMasza, rpadura, (QysuiepeHa, O3HaAKOMIJICHHE C
IIPOIIECCOM  aICOPOIIMHM  PACTBOPEHHBIX BEIIECTB AaKTUBUPOBAHHBIM YIVIEM H
YCTPOMCTBOM MPOTUBOTa3a, MoJy4yeHue, coOMpaHue, paclio3HaBaHUE U W3YyUYCHHE
CBOICTB YIJIEKHCIIOTO Ta3a, MpOBEJEHUE KaYeCTBEHHBIX pEeaklMii Ha KapOoHAT U
CWIMKAT-UOHBl W HW3yYEHHE TNPHU3HAKOB HX NPOTEKAHUS, O3HAKOMIIEHHE C
OPOJIYKIHUEN CUIMKATHOW MPOMBIIUIEHHOCTH, PEIIEHHE SKCIEPUMEHTAIbHBIX
3az1a4 no treme «BakHelnme HeMeTaJuIbl U UX COETUHEHUS)).

MeTansbl M UX COeIMHEHUS

OO0mrast XxapakTepUCTUKAa XUMHUUECKUX PJIEMEHTOB — 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
HampspkeHu MetannoB. Gusnyeckue U XMMUYECKHUE CBOMCTBAa MeTauioB. OO01ue
crocoObl Toy4yeHuss MeTaioB. [loHsiTHE O KOppO3MHM METANJIOB, OCHOBHBIE
crocoObl 3amuThl UX OT Koppo3uu. CrmaBbl (CTajdb, YyTyH, AIOPATIOMHUHHM,
OpoH32a) ¥ UX MPUMEHEHNE B OBITY ¥ TIPOMBIIIICHHOCTH.

[Ileounble MeTauibl: MoJiokeHue B [leproamyeckon cucreMe XMMUYECKHUX
anemeHToB J[. 1. MenaeneeBa, cTpoeHHEe MX aTOMOB, HAaXOXIACHHUE B MPUPOJIE.
du3nyuecKkue U XMMUYECKUE CBOMCTBA (Ha mpumepe Hatpusa U Kanwus). OKCuasl u



TUAPOKCHUABI HATpus MW Kanus. [IpumMeHeHue MIeNOYHBIX METaljJo0B M UX
COCIMHECHUM.

IllenoyHO3EMENBHBIE METAJUIBI MArHUM W KalbLMK: TOJOXCHHE B
Ilepuonnueckon cucreMe xumudeckux sinemeHToB JI. 1. Menneneesa, ctpoenue
MX aTOMOB, HaX0XJI€HUE B IIpupoae. PU3NUECKUE U XUMUYECKHUE CBOMCTBA MATHUS
u Kanblus. BaxkHelmue coeauHeHuss Kaublus (OKCHUJ, THUIPOKCHI, COJIH).
XKécTkocTh BOABI U CITOCOOBI €€ YCTpaHEHHUSI.

ANOMUHMNI: IOJIO)KEeHUE B [lepnoanyueckoi cuCTEME XUMUYECKUX 3JIEMEHTOB
J. . MenneneeBa, CTpoeHUE aroMa, HaxoxkaeHue B mnpupone. duszudeckue u
XUMUYECKHE CBOMCTBA aitoMUHMsI. AMDOTEpHbIE CBOMCTBA OKCHJIA M TUIIPOKCU]IA
AJTIOMUHUSL.

Kenezo: nonoxenue B [lepuoanveckoil cucreMe XUMUYECKUX JIEMEHTOB /.
N. MenpaeneeBa, CTpOEHHE aToMa, HaXOoXJeHWE B mnpupoje. Ddusznueckue u
XUMUYECKHE CBOMCTBA kene3a. OKCUIbl, TUIpOKCU bl U conu xkenesa (1) u sxenesza
(ITT), ux cocraB, CBOMCTBA U MOJy4YCHUE.

Xumuueckuit IKcnepumenm:

O3HAKOMJICHHME C oO0pa3llaMud METAJIOB U CIUIABOB, HUX (DU3WYECKUMU
CBOMCTBaMH, M3y4YCHUE  PE3yJIbTaTOB  KOPPO3UH  METALUIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BUIECOMATEPUATIOB), OCOOEHHOCTEW B3aWMOJECHCTBUS OKCHJA
KaJIbLIUSI M HATpPUS C BOAOW (BO3MOYKHO HCIIOJb30BAHUE BUJIEOMATEPUAIIOB),
UCCIIEIOBAHNE CBOMCTB KECTKOM BOJBI, IIPOLIECCA TOPEHUS XKeje3a B KUCIOPOJIe
(BO3BMOXHO  HKCIIOJIb30BaHHWE  BHJIEOMATEpPHAIOB), MPHU3HAKOB  MPOTEKAHMS
KAUYECTBEHHBIX PEAKLMN HAa MOHBI: MAarHus, KaJblUs, AJFIOMUHUS, LIMHKA, JKeJie3a
(IT) u xene3a (I1I), meau (II), HabmroneHNE U ONMKMCAHUE TIPOLIECCOB OKPAIIMBAHUS
IUITAaMEHU HMOHAMM HATpus, Kajausg M Kajablus (BO3MOXKHO HCIOJIb30BAaHHE
BUJICOMATEPHUAJIOB), HCCIe0BaHNE aM(OTEPHBIX CBOMCTB THAPOKCHIA ATIOMUHUSA
Y TUIPOKCHUA LIMHKA, PEIIEHNUE YKCIEPUMEHTAIBHBIX 3a7a4 110 TeMe «BaxkHeumue
METAJUIBI U KX COCTUHEHUSI.

XuMHS U OKpPY:KaWLIas cpeaa

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

XUMHUYECKOE 3arpsA3HEHUE OKpY’Kawolled cpedbl (MpeaenbHas IOoMmyCcTUMast
KOHIIeHTpanus Bemlects, nainee — [1/IK). Ponp xumuu B pemieHn# 3K0JIOrM4eCKUX
mpooIeMm.

Xumuueckuit IKCnepumenm:

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



Mescnpeomemmunie cea3u

Peanmzamnuss MexXnpeaMeTHBIX CBA3€H MpU HM3yYeHHH XUMHHU B 9 Kiacce
OCYILIECTBIISIETCSI 4epe3 HCIOIb30BaHME KaK OOMUX EeCTECTBEHHO-HAYYHBIX
MOHATUHN, TaK ¥ TOHATHUH, SIBISIOIINUXCS CUCTEMHBIMH JIJISl OTJEJIBHBIX MPEIMETOB
€CTECTBEHHO--Hay4YHOI'O LIUKJIA.

OOmue ecTecTBEHHO-HAyYHBIC TIOHATHS: HAYYHBIH (DaKT, THIOTE3a, 3aKOH,
TEOpHs, aHajiu3, CHHTE3, KIacCUPUKaAIUsI, TEePUOJUIHOCTh, HAOIIOICHUE,
OKCIIEPUMEHT, MOJICJIMPOBAHNE, H3MEPECHUE, MOJEJb, SBJICHHUE, MapPHUKOBBIMI
3¢ PeKT, TeXHOJIOT U, MATEPUAIIBI.

Odwuszuka: MaTepus, aTOM, OJJIEKTPOH, MPOTOH, HEWTPOH, WOH, HYKIH]I,
M30TOMBI, PAJAMOAKTUBHOCTH, MOJIEKYJa, JJICEKTPUYECKUH 3apsiji, MPOBOIHHKH,
MOJYNIPOBOIHUKH, JUDJCKTPUKH, (POTODPIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHOe COCTOSIHME BEIIEeCTBa, ra3, pacTBOP, pACTBOPUMOCTh, KPUCTAILIIMYECKas
pemérka, CruiaBbl, (PU3MYECKHE BEIMYUHBI, CIUHUIBI U3MEPEHUS, KOCMUYECKOE
IPOCTPAHCTBO, MJIAHETHhI, 3BE3/1bI, CoJHIIE.

buonorus: dotocunTe3, npixanue, Omocdepa, dKOCHUCTEMa, MHUHEPATHHBIC
yaoOpeHwsI, MUKPO3JIEMEHTBI, MAaKPOAJIEMEHTBI, TUTATEILHBIC BEIICCTBA.

I'eorpadusi: armocdepa, rugpochepa, MuHEpadbl, TOPHBIE MOPOJIBI,
MOJIE3HBIE NCKONIAeMbl€, TOILIIMBO, BOJAHBIE PECYPCHI.



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

JIMUHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE PE3yJibTaThl OCBOEHUSI MPOTPAaMMbl OCHOBHOTO  OOIIETro
o0Opa3oBaHusl JOCTUTAIOTCA B XOJ€ OOydYeHHs XMMUU B €IMHCTBE Y4YEOHOU H
BOCMUTATEIBHON NEATENIBHOCTH B COOTBETCTBUU C TPATULIMOHHBIMUA POCCUUCKUMU
COITMOKYJIbTYPHBIMU M JTYXOBHO-HPAaBCTBEHHBIMU II€HHOCTSIMHU, MPUHATHIMH B
oOlllecTBe MpaBWJIaMM W HOPMAaMHU TIIOBEICHUS M CHOCOOCTBYIOT IMpoIeccam
CaMOTO3HaHMs, CAaMOPA3BUTHUS U COLIMAIIM3AIUU O0yYaIOIINXCS.

JInuHOCTHBIE ~ pe3yibTaThl  OTPAXKAIOT  TOTOBHOCTH  OOydYaromuxcs
PYKOBOJICTBOBAThCSI CHUCTEMOW TO3UTHUBHBIX IIEHHOCTHBIX OpPHUEHTAlMA U
paclIpeHue ONbITa JESITEILHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTHU:

1) naTpHOTHYECKOr0 BOCIIUTAHUS

IIEHHOCTHOTO OTHOIIECHUSI K OT€YECTBEHHOMY KYJIBTYPHOMY, UCTOPUUECKOMY
U Hay4yHOMY HAcCJIeJuI0, TMOHUMAaHUs 3HAYCHUS] XMUMHUYECKOW HAYKH B IKU3HH
COBPEMEHHOI'0 OOIIECTBA, CIIOCOOHOCTH BIAJIETh JIOCTOBEPHOM HMHQOpMaLUei o
NEPEAOBBIX JOCTHXKCHUSX W OTKPBITHSX MHPOBOM M OTECYECTBEHHOW XHUMHH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUIX 00 YCTPOWCTBE MHpa U 0OIIECTBA;

2) rpaskIaHCKOr0 BOCIIUTAHUS:

NPEACTABICHUS O COLMAIbHBIX HOpPMax M NpaBUIaX MEXKINYHOCTHBIX
OTHOIIEHUI B KOJUIEKTUBE, KOMMYHHKATUBHON KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  y4eOHO-UCCIIeIOBAaTeIbCKON, TBOPYECKOM W JAPYrUX  BHJAX
JESTENBHOCTH, TOTOBHOCTH K pPa3HOOOpPa3HOW COBMECTHOH MAESITEIbHOCTH TpH
BBITIOJTHEHUU YYEOHBIX, TII03HABATENIbHBIX 3aJ7]a4, BBIMOJTHEHUH XUMHYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YUYEOHBIX MPOEKTOB, CTPEMIICHHSI K B3aUMOIIOHUMAHUIO
M B3aMMOIIOMOIIM B TpOIECCe JTOW Y4eOHOM JesATENBHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TOBEACHUE M IOCTYNKA CBOMX TOBapUUIEH C MO3ULIHNH
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MMOCIEACTBUN MOCTYIIKOB;

3) HeHHOCTH HAYYHOTO TIO3HAHUS .

MHPOBO33PEHUYECKUE NPEACTABICHUS O BEIIECTBE U XMMHYECKOW PEAKLIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTUS HAYKH W COCTABIISIOIINE
OCHOBY JUJII TIOHUMAHUSI CYIIHOCTH HAYYHOW KapTUHBI MHUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTAX Pa3BUTHUSI NPUPOJbI, B3aUMOCBA3AX YEJIOBEKa C
MNPUPOJTHOMN CPEIOi, O POJIM XMMHH B TO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

MO3HABATEIbHbIE MOTHBBI, HAIPABICHHbIC HA MOJIYYEHUE HOBBIX 3HAHUHU MO
XAUMHH, HEOOXOIUMBIE IJisi OOBSICHEHHS HaOI0IaeMbBIX IMPOIECCOB W SIBICHHM,
MMO3HABATEIbHOM, MHGOPMALMOHHON M YUTATEIbCKOW KYJIBTYpPbl, B TOM YHCIIC
HaBBIKOB CaMOCTOSITEILHOM pPabOThl C y4yeOHbIMHU TEKCTaMHu, CIpPaBOYHOMN



JUTEPATypOr, JOCTYIMHBIMH TEXHUYCCKHUMH CpEACTBAMH HH()OPMAIMOHHBIX
TEXHOJIOTHM;

UHTEpEC K OOYYEHHIO M TO3HAHHIO, JII0OO3HATENBbHOCTh, TOTOBHOCTH H
CIIOCOOHOCThP K  caMOOOpa30BaHMIO, TNPOSKTHOM H  HCCIIECIOBATEIBCKOM
JEATENBHOCTH, K OCO3HAHHOMY BBIOOpPY HAIPaBICHHOCTH W YPOBHS OOydYCHUS B
JIaTbHEUIIIEM;

4) popMupoBaHUsI KYJbTYPbI 310POBbS

OCO3HAHHWE IICHHOCTH JKWU3HHM, OTBETCTBCHHOI'O OTHOIICHUS K CBOEMY
3I0POBBIO, YCTAHOBKHM Ha 3J0POBBIM 00pa3 XWU3HU, OCO3HAHHUE ITOCIICICTBUNA U
HENPHUSITHE BPEAHBIX MPUBBIYCK (YIIOTPEOIICHHSI aIKOTOJIsI, HAPKOTHKOB, KYPEHUS),
HEOOXOAUMOCTH COOJIFOJICHUST TIpaBWJI 0€30MacHOCTH TMpU  OOpaAIICHUH C
XHMHYECKUMU BEIIECTBAMHU B OBITY U PEAIbHOMN KU3HU;

5) TPy/10BOro BOCIIUTAHMS:

MHTEPEC K MPAKTUUECKOMY M3YUYEHHUI0 TPOo(eccuii U Tpyaa pa3IudHOro poja,
yBOXCHUEC K TPYAy W PE3ysIbTaTaM TPYAOBOW JEATECILHOCTH, B TOM YHCIE Ha
OCHOBE TMPUMECHEHUS TPEIAMETHBIX 3HAHWW TI0 XUMHUHU, OCO3HAHHBIH BBHIOOD
WHAVNBUAYATLHON TPACKTOPHH MPOJIOJDKCHHS 00pa30BaHUS ¢ yUETOM JIMIYHOCTHBIX
UHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH,
yCTIEIIHON MPOodeCcCHOHAIBHON NESITETbHOCTH U Pa3BUTHSI HEOOXOUMBIX YMEHHH,
TOTOBHOCTH aIalITUPOBATHLCS B MPOPECCUOHAIBHOM CPEeJIE;

6) 9KOJIOrM4eCKOro BOCIIUTAHMS:

HKOJIOTHYECKH II€JeCO00pa3HOe OTHOIIEHHWE K TMPUPOJIEe KAaK HCTOYHHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYyIleCTBOBAaHMS, TOHUMAaHHUE LIEHHOCTH 3J0POBOTO U
Oe3omacHoro oOpasza JKM3HHM, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
¢u3nueckoMy U TICUXMYECKOMY 3J0POBBIO, OCO3HAHME IIEHHOCTH COOJIOICHUS
npaBMJI 0€30MaCHOTO OBEACHUS IPU paboTe C BEIIECTBAMH, a TAK)KE B CUTYaIUsX,
YIPOKAOIINX 3IOPOBBIO U JKU3HU JIIO/ICH;

CIIOCOOHOCTH TIPUMEHATHh 3HAHUS, IMOJIydaeMble MPU U3YYCHUH XUMUU, IS
peLIeHUs 3a/1a4, CBSI3aHHBIX C OKPYKAIOLIEH MPUPOJHOM CPENOM, I MMOBBILICHUS
YPOBHS  JKOJOTUYECKOW KyJNbTYpBl, OCO3HaHHUS TJ00aIbHOTO  XapakTepa
HKOJIOTHYECKUX TPOOJIEM W IMyTeH UX pEHIeHUs MOCPEACTBOM METOJO0B XHMHH,
HKOJIOTUYECKOTO MBIIUICHUS, YMEHHUSI PyKOBOJCTBOBATHCS UM B MO3HABATEIHHOM,
KOMMYHHUKAaTUBHOW U COLIMAJIbHON IIPAKTHKE.

METANPEIMETHBIE PE3YJIBTATbBI

B cocraBe wMerampeaMeTHBIX PE3yNbTATOB BBIACISIOT 3HAYMMbBIC TS
dbopMupoBaHUST MHPOBO33pEHHUs OOIICHAYYHBIE TIOHATHA (3aKOH, TEOpHS,
MIPUHIINI, TUTIOTE3a, (DAKT, CUCTeMa, MPOIIECC, IKCIEPUMEHT U JPYTOe.), KOTOPHIE
UCITOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYCOHBIX TpeaMeTax M TO3BOJISIIOT Ha
OCHOBE 3HAHWI W3 ITUX MPEAMETOB (POPMHUPOBATH MPEICTABICHUE O ICJIOCTHOM



Hay4YHOW KapTUHE MUpa, U YHUBEPCAIbHbIC YU4eOHBIC eUCTBUA (ITO3HABATEIbHEIE,
KOMMYHUKATHBHBIE, DPETYJIATUBHBIE), KOTOpbIE 0OECHEeunBalOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbBHOMY IUIAHMPOBAaHUIO M OCYIIECTBICHHUIO y4eOHOM
JEeSATENbHOCTH.

Ilo3naBaTe/ibHbIE YHHBEpPCAJIbHbIE YUeOHbIEe JeHCTBHS

ba3zoBble JiornyecKkue 1ecTBUA:

YMEHHUS UCIOIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOCHUU
3HAaHUMW: PacKPBIBaTh CMBICI XUMHUYECKUX MOHITHN (BBIACTSATH UX XapaKTEepHBIE
NPU3HAKH, YCTAaHABIWBATH B3aMMOCBS3b C JIPYTMMH TMOHSITHUSMH), HCIOJIb30BaTh
MOHSTHUS JJ1s1 O0OBSICHEHHS OTJEIbHBIX (DaKTOB U SBJICHUHN, BRIOUPATh OCHOBAHUS U
KpUTEpUU ISl KiIacCU(PUKAMK XUMHUUYECKUX BEIIECTB U XMUMHUYECKHX PEaKIIHi,
yCTaHABIIMBATh TMPUUYMHHO-CIIEJCTBCHHBIC CBSI3U MEXAY OOBEKTaMU H3Y4CHUS,
CTPOUTH JIOTUUECKHUE pacCykAcHUs (MHAYKTUBHBIC, AEAYKTUBHbBIC, IO aHAJIOTHN),
JieaTh BEIBOBI U 3aKIIFOUCHHUS;

yMEHUE TIPUMEHSThL B TIpolleCcCe€ TIO3HAHMS TOHATHS (TIPEAMETHBIC W
MeTarnpeIMEeTHbIC), CHMBOJIMYECKHE (3HAKOBBIC) MOJICIIH, UCTIOIb3YEMbIE B XUMHH,
npeoOpa3oBbIBATh MIUPOKO MPUMEHSEMbIC B XUMHUHU MOJCIBHBIC TPEACTABICHUS —
XUMUYECKUI 3HAaK (CHUMBOJI D3JIEMEHTa), XUMH4YecKas ¢opmysia U YpaBHCHHUE
XUMHYECKOW peakiy — MPU pelIeHUH y4eOHO-TT03HABATENbHBIX 3a/1a4, C YUETOM
ATUX MOJIETBHBIX MPEJCTABICHUIN BBISBIATh U XapaKTEPU30BATH CYIIECTBEHHBIC
NPU3HAKUA U3YYaeMbIX O0OBEKTOB — XMMHUYECKUX BEIIECTB U XUMUUYECKUX PEaKIIUi,
BBISBJIST  OOIIME  3aKOHOMEPHOCTH, MPUYUHHO-CJIEJICTBEHHBIE CBSI3M U
POTUBOPEUHS B U3y4aeMbIX MPOIECCAX U SBICHUSX.

Ba3oBnble uccienoBarejabcKkue 1eCTBHA.

YMEHHE HCIOJIb30BaTh IOCTaBJICHHBIE BOMPOCHI B KAa4eCTBE WHCTPYMEHTA
MO3HAHUS, a TakXKe B KadyecTBE OCHOBBI /i (DPOPMUPOBAHMSI THUIIOTE3BI TIO
IPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYXKICHU;

NpUOOPETeHUE ONbITa MO IUIAHUPOBAHHUIO, OPraHHW3allMd W TPOBEIACHUIO
VYCHHUYECKHX OJKCIIEPUMEHTOB, yMEHHE HabmomaTh 3a XOJAOM IIpoliecca,
CaMOCTOSITEIILHO MPOTHO3UPOBATH €r0 Pe3ysbTar, (OPMYIUPOBATH 00OOIIECHUS U
BBIBOJIBI 110 PE3yJibTaTaM MPOBEAEHHOTO OMBITA, UCCIEIOBAHUS, COCTABISITh OTYET
0 MpojenaHHol padorte.

Pabora ¢ unpopmaumeii:

yMEHHE BBIOWpaTh, AHAIM3UPOBATH W WHTEPIPETUPOBATH HHQPOPMAIIUIO
Pa3IUYHBIX BUJOB U (POPM MIPEACTABICHUS, MOJYy4aeMyI0 U3 Pa3HbIX UCTOUHHKOB
(Hay4HO-TIOMYJISIpHAS.  JIUTEpaTypa XUMHUYECKOTO COAEpP)KAaHMS, CIPAaBOYHBIC
nmocoOusi, pecypcsl WHTepHETa), KPUTUYECKH OIICHUBATH NPOTUBOPEUYHUBYIO H
HEJIOCTOBEPHYIO HH(OpMAIIHIO;



YMEHHE NPUMEHSITh PA3JIMYHBIE METOJbI M 3alpOChl NMPU MOUCKE U OTOOpE
uH(pOpMAIMM W COOTBETCTBYIOUIMX JAHHBIX, HEOOXOAMMBIX ISl BBIIOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3a7a4 ONPEIEAEHHOrO TUIA, TPUOOPETEHHUE ONbITA B
00JaCTH  MCHOJB30BAHMUS ~ MH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJIEHUE KYJIbTYpOil aKTUBHOI'O MCIOJIB30BAHMS PA3TIMUHBIX IOMCKOBBIX 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
UCCJIeI0BATEIbCKON AESTENBHOCTH MH(OPMALMIO O BIUSHUU MPOMBIILIEHHOCTH,
CEJIbCKOTO XO34MCTBAa M TPAHCIOPTAa HA COCTOSHUE OKPY’KAIOIIEH MPUPOIHOM
Cpellbl.

KomMmyHuKkaTHBHBIE YHUBepcaibHbIe yUeOHbIe 1eficTBUS:

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

YMEHHUS  TMPEJCTaBIsATh  MOJYyYEHHbIE  pe3yjbTaThl  O3HABATEIHHOM
JESTENbHOCTH B YCTHBIX U MHCBbMEHHBIX TEKCTaX; JeNaTh MPe3eHTAIUIO
PE3YJITATOB BBHIMOJHEHUS XMMUYECKOTO JIKCIEpUMEHTa (Jab0paTOPHOTO OIBITA,
1abopaToOpHOM pabOTHI MO UCCIEAOBAHUIO CBOMCTB BEIIECTB, YUEOHOTO MIPOEKTA);

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

PeryisiTuBHbIC YHUBepCAJIbHbIE yYeOHbIE 1eHCTBHS:

YMEHHE CAMOCTOSITEIBHO OIPENENATh LENH JEATEIbHOCTH, IUIAHUPOBATH,
OCYILIECTBIISATh, KOHTPOJIUPOBATh U NPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JeSITENBHOCTD, BEIOMpATh Hanboee »(HeKTUBHBIE CIOCOOBI PEeIIeHNs] YIEOHBIX U
MIO3HABATEIBHBIX 3a/a4, CaMOCTOATEIBHO COCTaBIIATh WM KOPPEKTUPOBATH
MPEJIOKEHHBIA QITOPUTM  JEWCTBUUA MPU BBINOJHCHUU 33JaHUM C YYETOM
MOJTyYeHUs] HOBBIX 3HAHUN 00 M3y4yaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIMSX,
OLICHMBAaTh COOTBETCTBUE IOJIYYEHHOIO pE3yJibTaTa 3asBJICHHON LEIH, YMEHHE
HCII0JIB30BaTh U aHAJIIM3UPOBATH KOHTEKCTHI, IPEJIaraeMble B YCJIOBUH 3aIaHUM.

HNPEAMETHBIE PE3YJIBTATDHI

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



NedcTBUM, crenuduyueckue I NOpeIMEeTHOM o0mact  «XUMHS», BHJIbI
NEATeIbHOCTH 10  TOJIYYEHHWIO HOBOTO  3HAHHUS, €ro  HWHTepIpeTaluu,
peoOpa3oBaHUIO U MPUMEHECHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIUSX.

K xoHiy o0yueHus B 8 kiacce npeMeTHbIC pe3yJibTaThl HA 0A30BOM YPOBHE

JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y 00YUAIOIIMUXCS YMEHUM:

e PACKpPBIBaTh CMBICII OCHOBHBIX XHMHUYECKHX TOHSTHN: aTOM, MOJIEKYIa,
XUMUYECKUI DJIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMECH
(oHOpPOIHASE M HEOJIHOPO/IHAS ), BAJICHTHOCTh, OTHOCUTEJIbHASI aTOMHAs U
MOJICKYJISIpHAasi Macca, KOJWYECTBO BEIIeCTBa, MOJb, MOJSpHas Macca,
MaccoBasi JIOJIsl XUMUYECKOT0 AJIEMEHTa B COCIMHEHUU, MOJISIPHBIN 00bEM,
OKCHUJI, KHCJIOTA, OCHOBaHHUE, COJIb, DJIEKTPOOTPHUIATEIBHOCTh, CTEIECHBb
OKHCJICHUSI, XMMHYECKasi peakius, KiacCUuPUKaius peakiuil: peakiuu
COCIMHEHUS, pEeaKIUu pasJIoKEHUs, pEeaKIUu 3aMelleHUs, PeaKIuu
oOMeHa, HK30- ¥ SHJOTEPMUUYECKUE PEaKIIMH, TEIUIOBOM 3P (HEKT peakiuu,
SAPO aToMa, JJIEKTPOHHBIM CIIONW aToma, aTOMHash OpOUTaj b, PaguycC
aToMa, XMMHYECKasl CBsI3b, MOJISIPHAS M HEMOJISIPHAsl KOBAJCHTHAs CBS3b,
WOHHAsl CBSI3b, MOH, KaTUOH, aHMOH, PAacTBOP, MaccoBas JIOJs BEIIECTBa
(poIeHTHAsI KOHIICHTPAIIHs) B PACTBOPE;

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

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

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

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

e ONHUCHIBATH M XapakTepu3oBaTh Tabmmunyto Qopmy Ilepuogmyeckoit
CUCTEMbl XUMHUUYECKUX DJIEMEHTOB: pa3jiuyaTh [OHATHUS «TJaBHAs
noarpymnmna (A-rpynma)» u «mobouynas noarpynma (b-rpymnma)», Mansie u
OOMNbIIME TEPHOJBI, COOTHOCHTH OOO3HAYEHHUS, KOTOpPHIE HMEIOTCS B
tabmune «llepmoguyeckass cucrema xXuMmueckux odiemenrtoB [l W.
MenpneneeBay C UHCIOBBIMH XapaKTEPUCTUKAMU CTPOCHHUSI aTOMOB



XUMHYECKUX AJIEMEHTOB (COCTaB M 3aps] sfapa, 00Ilee YUCI0 3JIEKTPOHOB
U pacrpeielICHHEe UX 10 dJIEKTPOHHBIM CIIOSIM);

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

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

IIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOTO
COCTaBa, BO3MOXHOCTH IPOTEKAHUS XHWMHUYECKUX IPEBPALCHUA B
Pa3JINYHBIX YCIOBUAX;

BBIYHUCIISITh OTHOCUTEIBHYIO MOJIEKYJSPHYHO M MOJISIDHYKO Macchl
BEUIECTB, MAacCCOBYIO JOJIO XUMHUYECKOro »dJeMeHTa 1o Qopmyle
COEIMHEHNS, MACCOBYIO JIOJIO BEILIECTBA B PACTBOPE, MPOBOJUTH PACUETHI
110 YPAaBHEHUIO XUMHUYECKOHN peaKklny;

IPUMEHATh OCHOBHBIE ONEPAlMU MBICIUTEIIBHONW JESTEIBHOCTU — aHaIU3
U CUHTE3, CpaBHEHHUE, 0000IIeHHe, CHCTeMaTH3aluio, Kiaccupukaimio,
BBISIBIICHUE NPUYMHHO-CJIEICTBEHHBIX CBA3E€M — NJI1 M3Yy4YEHUS CBOWCTB
BEIIECTB W XHMHYECKUX pEaAKUUW, ECTECTBEHHO-HAyYHbIE METO/bI
MO3HAHUSI — HAONIOIEHHe, M3MEpEHUe, MOCIUPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

cleioBaTh  NIpaBUJiaM  TOJb30BaHUS ~ XUMHUYECKOM  MOCYIOH |
nabopaTopHbiM 00OpYZOBaHUEM, a TaKkKe IMpaBWiIaM OOpalleHus ¢
BEILIECTBAMU B COOTBETCTBUM C HWHCTPYKUUSIMU 110 BBIIOJIHEHUIO
7a00paTOPHBIX XMMHYECKUX OIBITOB IO TOJYYCHHI0O U COOUPaHUIO
ra3oo0pa3HbIX BeIIeCTB (BOJOpOAA M KHUCIOPOJa), MPUTOTOBICHUIO
pPacTBOPOB C OMNpPEAECIEHHON MAaCCOBOM J0OJI€W pacCTBOPEHHOTO BEIIECTBA,
IUJAHUPOBATh W IPOBOAUTH  XMMHYECKHUE  DKCIEPUMEHTBHI IO
PACIIO3HABAHUIO PACTBOPOB LIEIOYEH U KUCIOT ¢ IOMOIIBIO UHAUKATOPOB
(makmyc, heHondTanenH, METUIIOPAHK U IPyTHUE).

K xoniy oOyuenus B 9 Kkjacce mpeMeTHbIC pe3yIbTaThl Ha 0230BOM YPOBHE
JIOJKHBI OTPaXKaTh CHOPMUPOBAHHOCT Y OOYUAIOIIUXCS YMEHUM:

PacKpbIBaTh CMBICH OCHOBHBIX XUMHUYECKUX MOHSITHI: XUMUUYECKUU
AJIEMEHT, aTOM, MOJIEKYyJa, WOH, KaTHOH, aHHOH, IPOCTOE BEUIECTBO,
CJIO)KHOE€ BEIlIECTBO, BaJE€HTHOCTb, 3JEKTPOOTPULATEIBHOCTh, CTENEHb
OKHUCJICHHSI, XUMHYECKasi PeaKIlusi, XUMHUYECKasi CBS3b, TEIUIOBON A(DdeKT
peakiuu, MOJb, MOJISIpHBIA  O0BEM,  pacTBOp,  BIEKTPOJIUTHI,
HE3JIEKTPOJIUTHI, AJIEKTPOJIUTHYECKAS JUCCOLMALNS, PEaKIUU HOHHOTO
oOMeHa, KaTaJiu3aTop, XUMHYECKOE paBHOBECHE, OOpaTUMble U



HEOOpaTUMBbIE pEaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE pEAKIIUU,
OKHCIIUTENb,  BOCCTAHOBHUTENIb,  OKHCIEHHE W  BOCCTAHOBIICHHUE,
amotponus, aMmGpOTEPHOCTh, XUMHUUECKasi CBSI3b (KOBaJIGHTHAsl, UOHHAs,
METaJNIMYecKasi), KpHCTaJUIMYecKass pemeérka, KOppo3us METaIlIOB,
CIJIaBbl, CKOPOCTh XHMHUYECKON pEaKUHH, MPEACIbHO IOIMyCTUMAas
koHueHtpauus [1/IK BemecTsa;

WUTIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XMMHYECKUX TOHITUH U
IPUMEHSATH 3TH MOHITHUS NPU ONMUCAHUU BEIIECTB U UX MIPEBPaICHUI;
UCIIOJIB30BaTh XUMUYECKYI) CHUMBOJHUKY JUISI COCTaBJICHUS (POpMyT
BEIIIECTB M YPABHEHUN XUMUUYECKUX PEAKIIUIA;

ONpPEAEsATh BAJICHTHOCTh U CTEIEHb OKUCICHUSI XUMHUYECKUX JIEMEHTOB B
COCIMHEHUSAX PA3JMYHOrO COCTaBa, IMPUHAMICKHOCTh BEIIECTB K
onpeNeéHHOMY KJaccy COeIMHEHUN 1o ¢GopMmyrnaMm, BHJI XUMHYECKOU
cBs3W  (KOBAJICHTHAs, WOHHAs, META/UIMYECKas) B HEOPTraHHMYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (hopmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAX HEOPraHWYECKUX COCIAMHEHUM, TUI KPUCTALTMYECKOU
pEeLIETKM KOHKPETHOTO BEIECTBA;

packpbiBaTh cmbich [lepuomnueckoro 3akona J[. U. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHMMAHHWE: OIKCHIBATH U XapaKTepU30BaTh
Tabinunyto dopmy Ilepromnyeckoit CUCTEMBI XUMUYECKUX SJIEMEHTOB:
paznuyaTh TOHSATUS «rJaBHasg mnoarpymnna (A-Tpynmna)» U «mnobodyHas
noarpynmna (b-rpynma)», Maneie U OoOJIbIIME TEPHOJBI, COOTHOCHUTH
0o003HaueHusi, KOTOpPhIE HMEIOTCS B TMEPHOJUYECKON Tabnuie, ¢
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XUMHUYECKUX
AJIEMEHTOB (COCTaB U 3apsja  sjapa, oOIiee 4YHCIO JJIEKTPOHOB U
pacrpesieieHie HMX 1O DJJIGKTPOHHBIM CJI0sIM), OOBSCHATH oOOIIne
3aKOHOMEPHOCTH B M3MEHEHHUM CBOMCTB AJIEMEHTOB M MX COCJUHEHHI B
npeaenax MajiblX MEePUOJ0B U IIaBHBIX MOJATPYII C YYETOM CTPOCHUS UX
aTOMOB;

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

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

COCTaBJSITb YpPaBHEHUS AJEKTPOJIMTUYECKOW JAHCCOLMAIMU  KHUCIOT,
LIEJIOYEN U COJIEH, MOJIHBIE U COKPALIEHHBIE YPABHEHUS PEAKIIMIA MOHHOTO



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

BBIUUCIIATh OTHOCHUTEIBHYI0 MOJEKYISIPHYIO W MOJSIPHYIO MaccChl
BEIIECTB, MAacCCOBYIO [OJIO XHMHYECKOTO JJIeMEHTa 1o (dopMyle
COCIMHEHMsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
10 YPAaBHEHUIO XUMHUYECKON PeaKIInu;

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

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

NPUMEHSITh OCHOBHBIE OTEpaIlMi MBICIIUTEILHON AESTEIBbHOCTH — aHAIU3
U CHUHTE3, CpaBHEHHE, OO0OO0OIlEeHHe, CHUCTEMATU3allUI0, BbISBICHUE
PUYUHHO-CIIEJICTBEHHBIX CBSI3€M — Il M3Y4YEHHsS] CBOMCTB BEIECTB U
XUMHYECKUX PEaKIUi, eCTeCTBEHHO-HAyYHbIE METOJAbl TO3HAHMUS —
HAOJIIO/ICHNEe, M3MEpPEHUe, MOJACIUPOBAHUE, HKCICPUMEHT (peasibHbI U
MBICJICHHBIN ).



TEMATHUYECKOE IINIAHUPOBAHUE

8 KJIACC
KoaunyecTBO yacoB
Ne HanmeHoBaHMe pa3je/ioB U DJIeKTpOHHbIe (LH(POBbIE)
KonTtpoibHbie IIpakTHYeckue
n/n TeM MPOrpaMmabl Bceero o0pa3oBaTe/ibHbIE pecypchl
padoTsbI padoThI
Paznean 1. IllepBonayanbHbie XUMUYECKHE OHATHS
Xumus — BakHas 00J1acTh
11 €CTECTBO3HAHUS U 5 1 5 bubnuotexa [JOK
' MPAKTUYECKOUN ACATETbHOCTH https://m.edsoo.ru/7f41837c
YyeJoBeKa
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
Bo3nyx. Kucnopoa. [Tonsitue bubnuoreka [IOK
2.1 6
00 oxcruaax https://m.edsoo.ru/7f41837c
Bopopon. Ilonsitue o kucnorax bu6moreka [IOK
2.2 8 1
H COJIIX https://m.edso00.ru/7f41837¢c
Bopna. PactBopsr. [Tonsitue 06 bu6mmoreka [JOK
2.3 5 1 1
OCHOBaHHUIX https://m.edsoo.ru/7f41837¢c
OCHOBHBIE KJIacChl bubmuoreka [JOK
2.4 . 11 1 1
HEOPraHWYECKUX COCIMHEHUM https://m.edsoo.ru/7f41837c
Hroro no paszneny 30

Paspnen 3. Ilepuoanueckuii 3akoH u llepuognveckasi cucrema xumnueckux 31eMeHToB /I. . MenaesneeBa. CTpoenne aToMOB.
Xumnueckas cBsizb. OKNCIANTEIbHO-BOCCTAHOBUTEIbHbIC PeAKIIUN



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

[TPOI'PAMME



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

9 KUIIACC

KosnuuecTBo yacoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTsbI padoThI
pecypchbl
Pa3nen 1. BemecTBo U XuMHuyeckmne peakuun
11 [ToBTOpeHue u yriuyoieHue 3HaHUH 5 1 bubnuoreka [JOK
' OCHOBHBIX Pa3/IeNIOB Kypca 8 Kiacca https://m.edso0.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnuoreka [IOK
' peaxiui https://m.edsoo.ru/7f41a636
13 DIIEKTPOJIUTUYECKAS JUCCOIUALIHS. 8 1 1 bubmuorexa [JOK
' XHWMHUYECKUE PEAKIIMN B paCTBOPax https://m.edsoo.ru/7f41a636
Hroro mo pazgeny 17
Pa3nen 2. HeMeTa/JILI M X COeANHEHHUS
51 OO6mrast XapaKTepUCTUKAa XUMHUUYECKUX 4 1 bubnuoreka [IOK
' aneMeHToB VIIA-rpynmnsl. ['anorensl https://m.edso0.ru/7f41a636
OO01as XxapakTepUCTUKa XUMUYECKIX
2.2 anemeHToB VIA-rpynmel. Cepa u eé 6 bubmorexa HOK
' PYIIBL 24P https://m.edso0.ru/7f41a636
COeIMHEHUS
OO01as XxapakTepUCTUKa XUMUYECKHX
2.3 aneMeHTOB VA-rpynnsl. A30T, pocdop u ux 7 1 bubmmorexa [JOK
' PYITHbL. ’ P https://m.edso0.ru/7f41a636
COeIMHEHUS
OO1as XxapakTepUCTUKA XUMUYECKHIX
24 snemeHToB [VA-rpynmnel. Yriepon u 8 1 2 bubmmorexa [JOK
' . PYHTIBL post https://m.edsoo.ru/7f41a636
KPEMHUH U UX COCTUHEHHUS
Hroro no paszneny 25



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

Pa3gen 3. Meraiibl 1 UX COeAUHEHU S

. bubnmoreka [JOK
31 Obmue cBoicTBa MCTAILIOB 4 https://m.edsoo.ru/7f41a636
N bubnuorexa [JOK
3.2 Baxuetime MeTajutbl 1 UX COSTUHEHUS 16 https://m.edsoo0.ru/7f41a636
Wroro mo pazueny 20
Paznen 4. Xumus u okpy»amomnias cpeaa
4.1 BemectBa 1 MaTepuaibl B 3KU3HU YEJIOBEKA 3 bubmmorexa [TOK
' m p https://m.edso00.ru/7f41a636
Hroro mo pazueny 3
PezepBHoe Bpemst 3 bubnmorexa [JOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME 68



https://m.edsoo.ru/7f41a636
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MYHHUIIMITAJIBHOE BIO/KETHOE OBINIEOBPA3OBATEJIBHOE YUYPEX/IEHUE
«OTKPBITAA (CMEHHAS) OBIIEOBPA3OBATEJIBHASA IIIKOJIA»
COKPAIIEHHOE HAUMEHOBAHMUE: MBOY «O(C)OLI»

«PaCCMOTpeHO Ha 3aCCaaHnu

MO yuuteneit «YTBepKAaI0»
[TpoTokon No 1 or Hupexrop MBOY «O(C)OLL»
~31.08.2023 /Haymona O.A./
PykxoBoaurens ILHIMO [Tpuxa3z ot 31.08.2023 Ne

/Taneesa U.B. /

KanennapHo — remaTu4eckoe IJIaHNPOBAHUE
1o Y4eOHOMY NpeaMeTy
«XuMHDY

I'aneeBa Upuna bopucoBHa
Yuurenasr XuMun

nepsasi KBaau(pUKANNOHHAS KATEropusi

r. AHrapck, 2023



IHOYPOYHOE IIVIAHUPOBAHHUE

8 KUIACC
DJIeKTPOHHbIE
ara usydyeHust
Ne Tema ypoxa A y uudposbie
n/n JomaiuHee 3ajaHue oOpa3oBaTe/IbHbIE
pecypcsl
110 IVIAHY paxr.

1 Tpemer xumun. Posts xumun B sxusay | S LSTP- 12 y1p. 5-6 muckm Bubnrorexa [TOK
yeoBeKa. Tena 1 BelecTna https://m.edsoo.ru/ff0d210c
[TonsaTre 0 MeTO1aX MO3HAHUS B XUMUHU

5 CTapTOBbII KOHTPOMH SHAHME 10 §2 ctp. 15 ynp.5 (M3roroBieHue bu6moreka [IOK

peneTy «X MozIeseit) https://m.edsoo.ru/ff0d227e
npeaMeTry «XuMus»
[Ipaktuueckas padota Ne 1 «IIpaBuma

3 paboTHI B TaOOPATOPUU U TIPUEMBI ot 20-21. TOENATE OTer 1oMa bubnunoreka [JOK
obpaienus ¢ 1ab0paTopPHBIM p- > 0% 8 https://m.edsoo.ru/ff0d23dc
00opynoBaHUEM
Yucteie BemecTBa 1 cMecH. CriocoObl bubnuoreka [JOK

4 3 .3, 4 ctp. 28 (uchM.
pazaeiieHus: cMecei 33 yp P ( ) https://m.edsoo.ru/ff0d26ca
[Ipaktuyeckas padora Ne 2

5 «PaszieneHue cveceii (Ha MpHMepe cTp. 29, cnenare OT4eT, ymp. 5 bubnuoreka [JOK

OYUCTKH HOBapeHHOﬁ COJ'II/I)»

cTp.28

https://m.edsoo.ru/ff0d28c8



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

bubmuoreka [JOK

6 ATOMBI U MOJICKYJTbI
Y §5 BBIyYHTH ONpPEACICHUS https://m.edsoo.ru/ff0d2a6¢c
7 XUMHUYECKHUE AIEMEHTHI. 3HAKH 36 ctp. 38 ynp. 4, 5 mcem, bubmmoreka [{OK
(CMMBOJIBI) XUMHUYECKUX JIEMEHTOB YHHTD SHAKH XUMIHCCKX https://m.edsoo.ru/ff0d2be8
3J1IeMEHTOB (Talbnuipl 2, 3 cTp.
36)
8 IIpocThie U CII0KHBIE BEIIESCTBA §5, BBIy4UTH ONPEIETEHUs bubmorera [JOK
P dah pe https://m.edsoo.ru/ff0d2a6¢
9 | Arowno-vonexyaprioe yuerme omoore e oo uGaorea LIOK
Yp I P P https://m.edsoo.ru/ff0d2d50
ctp. 32
3aKOH MOCTOSHCTBA COCTaBa BEIICCTB. §7.8 Eu 1OK
, 8 , YUUTB OIIPENEIECHU, CTP. HOJIMOTEKA
10 Xumuuaeckas popmyra. BareHTHOCTB
bopmy. 41 ymp. 4, ctp. 45 ymp. 1 nmucem. https://m.edsoo.ru/ff0d2eae
aTOMOB XMMHYECKUX AJIEMEHTOB
1 OrtHocHTeNnbHAs aTOMHAas Macca. §7 g 4 bubmuorexa [JOK
. & CTp. IIMCHM.
OTHOcCUTENbHAsA MOJIEKYJIIPHAs Macca yip P https://m.edsoo.ru/ff0d323c
MaccoBas 10J1s1 XUMHYECKOTO bubnmuoreka [JOK
12 7 yup. 9, 10 ctp.42
3JIEMEHTA B COCTUHEHUNU 37 ymp P https://m.edsoo.ru/ff0d350c
13 KonunuecTBo BemecTBa. Moib. §18, BBIy4InTH OMpPEICICHHUS, YIIP. bubnuoreka [JOK
MognspHas macca 5 (B), 6 (B) IKCHM. https://m.edsoo.ru/ff0d5230
14 Du3nyecKrue U XUMHYECKUE SIBICHHUSL. §4.9 L2 bubmuoreka [JOK
, 9, yp. 1, 2 yctHO
XuMuueckas peakius yrp Y https://m.edsoo.ru/ff0d37fa
[Ipu3Haku u ycnoBUs MPOTEKAHUS
XI/IMI/ILIe(iKI/IX peakuuii ) BuGnuotexa LOK
15 TennoBoii 3p(heKT XMMHUUYECKOM PEaKIHH, §9 ymp. 3 ctp. 49 nMcEMeHHO

MOHATHUEC O TCPMOXUMHUUICCKOM YPABHCHUU,
9K30 - U SHAOTCPMHUUCCKUX PCAKIUAX

https://m.edsoo.ru/ff0d3al6



https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
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3aKOH COXpaHEHMsI MacChl BEILIECTB. bubnuorexa [JOK
16 810 ymp.3 ycTHO, ymp. 5 MUCHM.
XHWMHUYECKUE YPAaBHEHHUS https://m.edsoo.ru/ff0d3b88
Krnaccudukarus XUMHYECKUX peaKni bubnuoreka [JOK
17 (coeuHEHUS, PA3IOKCHHMS, §11 ynp. 3 mucem. https://m.edsoo.ru/ffod3f
3aMeIeHus, OOMeHa) 34
Brrurcnenus: KoJImuecTBa, MacChl
18 BEIIECTBA O YPABHECHUSIM XUMHUCCKUX 820 ymp. 1, 2 ycTHO 3 mUCHEM bubnmorexa LOK
y P YHP- 1, 2 YETHO, Y- ' https://m.edso0.ru/ff0d5708
peaxiuit
M. B. JIoMOHOCOB — y4€HBIii- IloaroToBUTH ciaai1 MPE3EHTALUIO
bubmmoreka [{OK
19 sHIMKIoneaucT. O000IIeHIE 1 «buorpadus M.B.JIomoHOCOBaY.
. https://m.edsoo.ru/ff0d40c4
CHCTEMATU3ALNS 3HAHUI ITosToputs §1-11 cTp.5-58
20 KonTtponsnas pabora Nel no teme IToaroToBUTH COOOIIEHNE 110 TeMe bubnuoreka [IOK
«BelecTBa 1 XUMHUYECKHUE PEAKITHI «UTO Takoe BO3AYX» https://m.edsoo.ru/ff0d4290
Bo3nyx — cMech razos. CocraB
Bo3ayxa. Kuciopon — anemeHT u
21 npocroe BemecTBo. O30H. §12, 13 BeIy4IHTH ONpEACICHHS, bubnuoreka [IOK
Tonnuo (HedTh, yrojab U METaH). ynp. 4, 5 nmuceM., ymp. 9 mucem. https://m.edsoo.ru/ff0d448e
3arpsi3HEHUE BO3/IyXa, CIOCOOBI €T0
MPEAOTBPAIICHUS
DuU3NYECKUE U XMMUYECKHE CBOMCTBA $13. 14 L2 Eu6 10K
, 14 ynp. 1, 2 nuceMeHHo, ynp. HOIMOTEKaA
22 KHCJIOpoJia (PeaKIuyu OKUCICHUS
poza (peaxn ’ 3 ycTHO https://m.edsoo.ru/ff0d4614
ropenue). [Torstue 06 okcuaax
CriocoObl MOTy4eHHS KUCIIOPOa B
23 nabopaTopuu iqn OMBIIHJICHI;OCTI/I §13 8 muceM bubmorexa HOK
Patop P ' yip- ' https://m.edsoo.ru/ff0d497a
[Ipumenenue kucnopoaa
IIpaktuyeckas padora Ne 3 o reme
bu6mmoreka [JOK
24 «[Tonyuenue u cobupanue KUCIOPoaa, cTp. 68 3aroIHNTH TabIIHIY

HU3YUCHHUC CTO CBOMCTBY

https://m.edsoo.ru/ff0d4ae2



https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4ae2

Bonopox — aneMeHT u mpocToe

bubmuoreka [JOK

27 15 ynp. 6 muceMm.
BelecTBo. Haxoxienue B npupoe 31 ymp https://m.edsoo.ru/ff0d4dd0
Du3NYeCKre U XMMUYECKHE CBOMCTBA bu6mmoreka [{OK
28 §15 ymp. 5 nuceM.
Bojopoxa. IIpumenenue Boropoaa https://m.edsoo.ru/ff0d4dd0
29 Crioco0sI MmoTydeHust BOJAOPOIa B §15 5 bubnuorexa [JOK
Ip. £ IUCHBM.
naGoparopuu yip https://m.edsoo.ru/ffod4ddo
[IpaxTnueckas padota Ne 4 o Teme
30 «[Tony4yenne u cobupanue BOAOPOIA crp. 74 7 mac brommorexa [OK
TP. TIIp. / IIUCHM.
" P HOPOAa, p- = Yip https://m.edsoo.ru/ff0d4f42
W3YYCHHE ero CBOHCTBY
§16, 17 BeIy4HTh ONpPEACICHUS 1 bubmuorexa [JOK
31 [ToHsATHE O KHCITOTAX U COMAX
(hopmyel, yIip. 2, 3 THCHM. https://m.edsoo.ru/ff0d50d2
MousipHbiit 00BEM ra3oB. 3aKOH bubnuoreka [JOK
32 19 . .4 (6
ABoraapo 319 yup. yup- 4 (0) https://m.edsoo.ru/ff0d542e
Brruucnenus o6b€Ma, KoauvecTBa
33 BCIIICCTBA ra3a I0 €ro N3BECTHOM §20 1, 2 ycTHO, 3 HCHEM bubmorera [IOK
. Y Yip- 1, < YETHO, ' https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA UITH 00BEMY
Brruucnenust 00EMOB ra3oB 1Mo
34 ABHCHUIO PEaKIMU HAa OCHOBE 3aKOHA §20 1, 2 ycTHO, 5 mHCHEM bubmorera [JOK
yp B peart N yap- 5,2y ’ ' https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIICHUH ra30B
du3ndecKknue U XMMUYECKHUE CBOMCTBA bubnmuoreka [JOK
35 §21 unrath
BOJEI https://m.edsoo.ru/ff0d587a
CocraB ocHoBanuii. [Tonsitue 06 bubnuoreka [JOK
36 §21 ymp. 5 muceM.
WHJIUKATOpax https://m.edsoo.ru/ff0d59e2
Bona kak pactBopurens. HachimeHHbIE
37 1 HEHACHIIIIEHHbIE pacTBOpBL. MaccoBast | §22 1, 2 yctHO, 3 tMCBEM bubmorexa HOK
B P PEL YHp- 5, £ YETHO, ' https://m.edsoo.ru/ff0d5b40
JI0JIsl BEIIECTBA B pacTBOpE
38 IIpaktuyeckas padora Ne 5 o reme ctp. 97-98 pemmts 3ama4y K 3 bubnuorexa [IOK

«[Ipurorosnenne pacTBOpOB ¢

OIIBITY

https://m.edsoo.ru/ff0d5eba
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OIIPENENEHHON MaCCOBOM J10JIEH
pacTBOPEHHOTO BEIIECTBA»

KonTponsHas padora Ne2 mo teme ITOBTOPUTBH KITACCHI CIIOKHBIX bubnuoreka [JOK
39
«Kucnopoa. Bonopoa. Boga» HEOPraHWYECKUX BEIICCTB https://m.edsoo.ru/ff0d6342
Oxcuppl: cocTaB, KiIacCUPUKALIUS, bubmmoreka [{OK
40 23 . 1 yctHO, 4 tHchM.
HOMEHKJIaTypa 323 ynp. I yetro, 4 micem https://m.edsoo.ru/ff0d664e
ITonyyeHue U XUMHUYECKUE CBONCTRA
41 KI/ICJ‘I};qTHI)IX OCHOBHBIX U aM(OTEpPHBIX §23 1 ycrHo, 5 uc bubnuotexa LIOK
TIp. THO, D ITKUCBbM.
’ P yip- ¥ https://m.edsoo.ru/ff0d664e
OKCHJIOB
OcHoBaHMsI: COCTaB, KIacCU(pUKAIIHS, bubmuorexa [JOK
42 24 . 1 yctHO, 5 HcBM.
HOMEHKJIaTypa 324 ynip. 1 yerso, 5 mce https://m.edsoo.ru/ff0d67ca
[TonyyeHne u XUMHUYECKUE CBOKCTBA bubnuoreka [JOK
43 24 .4 .
OCHOBaHUU 324 ynp. 4 micem https://m.edsoo.ru/ff0d67ca
Kucnoter: cocras, knaccudukaims bubnuoreka [IOK
44 ’ ’ 25 ymp. 1-3 ycTHO, 6 THCHM.
HOMEHKJIaTypa 325 ynp YOTHO, & THERM https://m.edsoo.ru/ffOdfee2
[Tonydyenne u XMMHUYECKUE CBOMCTBA bubmuorexa [JOK
45 e §25 ymp. 7 nuceM. nosmotexa I
KHCJIOT https://m.edsoo.ru/ffOdfee2
Comnu (cpennue): HOMEHKIATypa,
46 cnoco((SLII) HI:)H )CHI/I}I XI/IMI/I‘IZSKI/IG §26 4,5, 6 mucbM bubmorera [JOK
N yi ’ Yip- %, 2, ' https://m.edso00.ru/00ad9474
CBOMCTBa
[IpakTuueckas pabota Ne 6. Pemenue
47 AKCIIEPUMEHTAJIBHBIX 3a]1a4 I10 TEME crp. 120 3amucaTh ypaBHEHUS bubnuoreka [JOK
«OCHOBHBIE KJIaCChl HEOPTraHUUECKHUX peaxuuii JuIs onbITa 5 https://m.edsoo.ru/00ad9b7c
COEOUHEHUI
I'enernueckas cBsi3b MEXy KJlacCaMH bubmuoreka [JOK
48 o . §27 ctp.119 ymp. 2 1
HEOPraHUYECKUX COCIMHEHUN https://m.edsoo.ru/00ad9a50
49 OO0oO01eHne U cucTeMaTu3alys 3HaHUH | BBIy4uTh BBIBOJBI Ha cTp. 121-122, bubnuoreka [IOK

1o TeMe "OCHOBHBIE KJIACCHI

yop. 1 ctp. 119

https://m.edsoo.ru/00ad9cb2
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HEOPraHUYECKUX COeAMHEHUI"

KonTtponeHas padota Ne3 mo teme

bubmmoreka [{OK

50 "OCHOBHBIE KJIACCHI HEOPraHUYECKHUX 28 uuTaTh
- P S https://m.edsoo.ru/00ad9ela
COCTMHCHUI
[TepBbIe MOTBITKA KIIACCHU(PUKAITUU
51 XUMHUYECKHX dJ1eMeHTOB. [ToHsTHE O §28 1 ycTHO, 6 THCHM bubmorera [JOK
’ 4 ’ ’ https://m.edsoo.ru/00ad9ffa
rpyNnax CXOJHBIX JIEMEHTOB
[Tepuonnueckuii 3aKOH U Bu6 OK
52 [Tepuonnueckas cucTeMa XUMHYECKUX §32 ymp.4, 5 nmuceM. ctp. 132 nommoreka L{
https://m.edsoo.ru/00ada52c
anemenToB J. 1. Menaeneera
bu6moreka [IOK
53 Ileproasl, TPYIIIBI, IIOATPYIIIIEI 29 . 6, 7 muceM. cTp. 144
PHOZEL TPYH ATpYT 329 ymp HHepM. ¢1p https://m.edsoo.ru/00ada52c
Crpoenue atoMoB. CocTaB aTOMHBIX bubnuoreka [IOK
54 30 . 1 ycrHO, 34, 5 nuceMm.
snep. M3oTombl 330 yup- 1y https://m.edsoo.ru/00ada342
CtpoeHue AIeKTPOHHBIX 000JI09eK
. §31 ymp. 1, 2 yctHO, 4-6 TIHCHM. bu6mmoreka [IOK
55 aToMOB 3J1IeMeHTOB [leproanueckoit
crp. 139 https://m.edsoo.ru/00ada6bc
cuctemsl /1. 1. MenaeneeBa
XapakTepucTUKa XUMHUYECKOTO
9JIEMEHTA TI0 €ro MOJ0KCHUIO B bubmuoreka [JOK
56 . §33 ymp. 1-3 mucem.
[Tepuonnueckoit cucreme /1. U. https://m.edsoo.ru/00ada824
Meunpeneena
3nadenue [leproauyeckoro 3akoHa Il | IOATOTOBHTH COOOIIEHITHE TI0
57 Pa3BUTUS HAYKH U MPAKTUKU. teme «/I. 1. MenneneeB — bubnunoreka [JOK
. . MenneneeB — y4€Hbli, Mearor YU€HBIH, NTEJaror u https://m.edsoo.ru/00ada96e
U TpaXJIaHUH TpaXKIaHUH»
58 DIEeKTPOOTPULIATENILHOCTh ATOMOB §34 ymp. 1 ycTHO, 5 UCHM. CTP. bubnuoreka [JOK
XHUMHUYECKUX 3JIEMEHTOB 152 https://m.edsoo.ru/00adaab8
59 HNonnas xumuueckas CBsizb §34 ymp. 3, 4 ctp. 155 nucem. bubnmuoreka [JOK
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https://m.edsoo.ru/00adac34

KoBanentHas MOoJIsApHad XUMHUUYCCKaA

§35, 36 ymp. 2 ycTtHO, 4, 5 HCHM.

bubmuoreka [JOK

60 CBA3b crp. 159 https://m.eds00.ru/00adaab8
61 KoBaneHTHas HENOJIAPHAS XUMHUYECKAs] ?gglp - 2 yetHo, 7 mucbM. ctp. 159- Bubmoreka [IOK
CBS3b https://m.edsoo.ru/00adaab9
62 CrerneHb OKUCTCHUS fﬁfnﬁiﬁﬁﬁ;{ggﬂ S6I;HCLM" ! Bubmaozera [IOK
https://m.edsoo.ru/00adae28
63 OKHCIIUTENEHO-BOCCTAHOBUTEIHHBIC 839 ymp. 1, 2 yctHO cTp. 169 bubmmoreka [{OK
peakuuu https://m.edsoo.ru/00adb076
64 O 839 ymp. 6, 9 nuceMenHo crp. 169 bu6moreka [IOK
https://m.edso0.ru/00adb076
CocTraBiieHHE OKUCIIUTEIBHO- bu6moreka [IOK
65 BOCCTAHOBUTEIBHBIX PEAKIIUI 339 ynp. 5, 7 mcom. ctp. 169 https:// m.edsoé.I ru/00adb486
66 KonTtponbHas padota Ned4 o Teme bubnuoreka [IOK
«Ctpoenue atoma. XUMHYECKast CBA3bY» https://m.edsoo.ru/00adb33c
67 AHanu3 KOHTPOJIBHOU paboThl Ned 110 bubnunoreka [JOK
TEME https://m.edsoo.ru/00ad9ch2
68 O06o001IcHNEe B CHCTEMAaTH3alKs 3HAHUH bubmuoreka [JOK
0 XMMHUH 32 Kypc 8 Kjace https://m.edsoo.ru/ff0d61c6
Bcero | 68 u.
KonTtponbHbIX paboT | 4
[IpakTrueckux pador | 7
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9 KUIIACC

JaTa n3yueHus DJIEeKTPOHHbIE
Ne udposbie
Tema ypoka unp
n/n JomaiuHee 3ajaHue oOpa3oBaTe/IbHBIE
ecypchbl
I1aH paxr. peeyp
[Iepnoanyeckuil 3aK0H.

1 [lepuoauueckas cucrema 8§32 (yueOHuK 8 Kiacca) uim bubnuorexa [JOK
XUMHUYECKUX 3neMeHToB /1. W. 3alliCH B TETPAJN YHUTaTh https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTHU B U3MEHEHUU

. 832 (yueOnuk 8 xiacca) Wiu bu6moreka [IOK
2 CBOWCTB XUMHUYECKUX DJIEMEHTOB
. 3aIUCH B TETPAIH https://m.edsoo.ru/00adb6b6
MIEPBBIX TPEX MEPUOJIOB

3 Knaccudukanus 1 HOMEHKIaTypa §1 unrate, yup. 7 MMCbMEHHO CTP. bubmuorexa [JOK
HEOpPraHWYECKUX BEIIECTB 11 https://m.edsoo.ru/00adb7e2

4 Bubl XuMU4eCcKO CBSI3U U TUITBI §34-37 (yueOuuk 8 kmacca) wim bubnuorexa [IOK
KPUCTAJUIMYECKUX PEMIETOK 3aIlMCH B TETPaIH YUTATh https://m.edsoo.ru/00adbac6
KontponpHas padorta Nel o teme

. 82 yurath ctp. 12-18, ymp. 1, Ne, ;
5 «IToBTOpeHue U yriyOneHne 3HaHUI
ycTHO cTp. 18
OCHOBHBIX Pa3/IeNIoB Kypca 8 Kiacca
Kinaccudukanus xumuyeckux bubnunoreka [JOK

6 ib t §2 ymp. 6 (a), 9 (a) cp. 19 1
peaKkuii Mo pa3IMYHbIM PU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsiTHE O CKOPOCTH XUMHUYECKOM $3 L2 4 Bu6 1OK

yap. 1, 2 yctHo, ynp. 4 OuCbHM. HOIUOTEKA

7 eakiuu. [loHATHE O TOMOTEHHBIX U
peaxtt crp. 23 https://m.edsoo.ru/00adbe9a
TeTePOTreHHBIX PEaAKIIUIX
[ToHATHE O XUMUYECKOM PABHOBECHHU.

bu6mmoreka [JOK
8 @DaKTOpBbI, BIUSIOLIME HA CKOPOCTh §3 ynp. 2 nucem. ctp. 23

XHUMHUYECKOU pPCaKuun U MOJIOKCHUC

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

OKHCIIMTEIFHO-BOCCTAHOBUTEIBHBIC

bubmuoreka [JOK

9 2 yap. 9 nuceMm. cTp. 19
peakuuu 32 ynp P https://m.edsoo.ru/00adcade
Teopus 2MEKTPOIUTHYECKON
10 Jccommari, CHITbHBIE H CIaGhie §4, 5 ymp. 1-4 yctHO, 7 TUCbMEHHO bubmmoreka [{OK
’ crp. 30, https://m.edsoo.ru/00adcd68
AIEKTPOJIUTHI
bubmmoreka [{OK
11 HMouHbIe ypaBHEHUS peaKIui 5 .5 (a) crp. 41
P peatdt S5 ymp. 5 (a) c1p https://m.edsoo.ru/00add448
XUMHUYECKHE CBOMCTBA KUCIIOT B 6,7 . 1,5 . .41 .
12 OCHOBAHMU B CBETE MPEACTABICHHI 4§1 (a) };H(I;) H’HC:;ICI’M TR bubmorexa HOK
pe ’ ' https://m.eds00.ru/00add5d8
00 JIEKTPOJIMTHYECKOM UCCONMAIIMK | BBIyduTh OmpeneneHus
12 fnel\/[i::;ﬁ:z;;(jéCTBa COJICH B CBETE ff yI‘I‘I; 1, 2 ycTHO, 3 NMCBMEHHO Bubmorexa LIOK
peat y p- =5 https://m.eds0o.ru/00add8h2
SJICKTPOJIUTHYECKOU TUCCOIHAIINN Boryunts onpenenctus
. §9 ynp. 1 yctHO, 2, 4 TUCEMEHHO bu6mmoreka [IOK
14 [TonsaTue o runmponuse comnei
AP cTp. 52 https://m.edsoo.ru/00add9d4
BBIYYUTH BBIBO/IBI IO TEME
O06o00IIeHNE B CHCTEMAaTH3aLIH ¥ A
. «DNEKTPOIUTHYECKAS
3HAHUHU 10 TEME bubnmuoreka [JOK
15 nuccomuanusa. XuMHUECKUe
«INEKTPOIUTHYECKAS TUCCOIUALIMS. https://m.edsoo.ru/00addd12
peakuuu B pacTBOpax» cTp. 53-
XHUMHYECKHE PEAKIIUN B PACTBOPAX) 54
[IpakTnueckas pabora Ne 1.
16 O — COCTaBbTE YPaBHEHHS K OIBITAM bubnunoreka [JOK
p Nel,2 ctp. 52 https://m.edsoo.ru/00addbfa
3a/1a49
KonTponpHas padota Ne2 o teme
17 «DIEKTPOIIUTHYECKAS TUCCOIIHUAIN §10 yuTaTh bubmmorexa [IOK
P ' https://m.edsoo.ru/00addecO
XUMHYECKUE PEAKIIUU B PACTBOPAX)
18 OO11as XxapakTepucTUKa raJIoreHOB. §11 ymp. 1, 5 nucem. ctp. 67 bubnunoreka [JOK
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XHUMHUYECKUE CBOMCTBA HA IPUMEPE

https://m.edsoo.ru/00addfe2

xJiopa
XnopoBojopoa. CoJisiHast KHCIIOTA,
19 XUMHUYECKHE CBOMCTBA, MOJTyUYCHHUE §12 ymp. 1, 2 mucem. ctp. 71 bubmorera [JOK
> HOIYH ’ yip- & TP https://m.edso0.ru/00ade104
MIPUMCHCHHE
[Ipaktuyeckas padora Ne 2 o reme
20 TToIVaeHIe CONSHON KICIOThL COCTaBUTb YPaBHEHUSI XUMHUCCKUX bubnuoreka [JOK
7 . ’ peakuuii x onbitam 1 u 2 ctp. 72 https://m.edsoo.ru/00ade348
n3y4yeHue e€ CBONUCTB»
Berurcnenus o ypaBHEHUSM
21 XUMHUYECKUX PEAKIINH, €CIIU OOUH U3 8 crp. 71 bubnmorexa LHOK
P ’ Yip- & CIp- https://m.eds00.ru/00ade488
peareHTOB JIaH B U30BITKE
OO6mrast XxapaKTepUCTUKA SJIEMEHTOB bu6 OK
22 . P p 813 ymp. 1, 2 nuceM. cTp. 76 nosmotera I
VIA-rpynnst https://m.edsoo.ru/00ade64a
AToTpOoTIHBIE MOTU(UKAITUN CEPBI.
.. . §13 ymp. 4 mucem. 76,
Haxoxnenue cepbl U €€ coeTMHeHU N bu6mmoreka [IOK
23 . JOTIOJTHUTENHO: yIIp. 5 (a) uim 6
B NpUpoie. XUMHUYECKHE CBOMCTBA ctp. 77 https://m.edsoo.ru/00ade64a
cepbl
CepoBo10po, CTPOCHHE bubnuoreka [JOK
24 ’ ’ 14 . 6 (B, 1) micBM. cTp. 80
(bu3UYeCKre 1 XUMUYECKHE CBOKMCTBA 314 ynp. 6 (s, 1) P https://m.edsoo.ru/00ade802
§15 ymp. 1, 3 mucem. ctp. 85,
Oxcuppl cepol. CepHas KUCIIOTA, IIOATOTOBHUTE COOOIIEHNE IT0 TEME
. bubmuoreka [JOK
25 bu3HYECKrE U XUMHYECKUE CBOMCTBa, | «XHMHYECKOC 3arpsi3HEHUE
N https://m.edsoo.ru/00adea28
MIPUMEHCHHE OKpY>KaroIen cpesibl
COCTMHCHUSIMHU CEPhI»
XUMUYECKUE PEaKIInH, JIeKAIIHE B
OCHOBE MIPOMBIIIJICHHOTO criocoba
N bubmuoreka [JOK
26 MOJYYEHHUS] CEPHOU KUCIOTHI. §15 ynp. 7 nucem. ctp. 85

XUMHUYECKOE 3arps3HEHUE
OKpYXarollen cpeibl COeAMHEHUSIMU

https://m.edsoo.ru/00adec8a
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cepsl

97 Brrauciienne MaccoBoit 10711 BBIXO1a bubmuoreka [JOK
MIPOAYKTA PEAKLINH https://m.edsoo.ru/00adec8a
OO61rast XxapakTepUCTUKA SJIEMEHTOB
VA-rpynimsl. A30T, paclipoCTpaHeHHE bubnuorexa [JOK
28 §16 ymp. 4 nuceM. ctp. 89
B IIpupoJe, Gpu3ndecKue u https://m.edsoo.ru/00adeea6
XUMHUYECKHE CBOMCTBA
AmMuak, ero ¢usnueckue u
29 XUMHUYECKHE CBOWCTBA, TIOJyICHUE U §17 ymp. 6.9 muceM. ctp. 93 bubmmorera [JOK
> HOIYHE yip- & - CTp https://m.eds00.ru/00adf004
MIPUMCHCHHE
[TpakTuueckast pabota Ne 3 o Teme .94
30 <<HpOJ'I eHUe aleMHaKa H3yUCHHUE eTro i;imeziia];:;uynp; I;I:;HH’I bubmorexa [TOK
Y ek P https://m.eds00.ru/00adf180
CBOHCTB» IPOBEJIEHHBIX OIBITOB
31 A3oTHas kucioTa, e€ Gpusndeckue u 318 ymp. 3, 5 (6)3H?CBM" . bu6mmoreka [IOK
OIIOJTHUTCIIBHO HCIIOJIB3YHUTEC
XUMUYECKHE CBOWCTBA " o https://m.edsoo.ru/00adf306
JOTIOTHUTENBHYIO HH(DOpMAITHIO)
Hcnonb30BaHME HUTPATOB U COJIEH
[ToaAroToBUTH COOOIIEHUE TTO
aMMOHMSI B KQUeCTBE MUHEPATIbHBIX
. TeMe «XUMHUUYECKOE 3arpsi3HeHUE bubnuoreka [JOK
32 ynoopeHuii. XuMHu4eckoe .
. OKpY»Karolleu cpeibl https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKaIoLIei cpebl
COEIMHEHUSIMU a30Ta»
COEIMHEHUSIMU a30Ta
dochop. Oxcun dbochopa (V) u
33 (1)00(%)0 pHa}I KI/ICJ'I((i))Ta (b(blfm(qezmﬂe u §19 3, 4 nuceMenHo cTp.103 bubmorexa HOK
p N yip-2 P https://m.edsoo.ru/00adf68a
XUMHYECKHE CBOMCTBA, MOJIyUYeHUE
Hcnonws3oBanue docdaToB B
. IToAroTOBUTH COOOIIEHHE 11O
KayecTBE MUHEPAJIbHBIX Y100pEHUH. . bubnuoreka [IOK
34 . TeMe «3arpsi3HEHNE IPUPOTHOU
3arpsi3HEHUE IPUPOAHON Cpebl https://m.edsoo.ru/00adfc20
cpensl hochatammy»
dbocdaramu
35 VYraepona, pacipocTpaHeHHUE B §20 ymp.6 nuceM. bubnuorexa [IOK
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https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
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npupoje, Gu3nYecKre 1 XUMHUECKUE
CBOICTBa

https://m.edsoo.ru/00adfd9c

Oxkcunpl yriaepojaa, ux Gpusndeckue u
XUMHYECKHUE CBOUCTBA.

§21 ymp.4, 6 icbM.
IToaroroBuTs cOOOIIEHUE IO

bubmmoreka [{OK

36 TeMe «DKOJIOTHYECKUE
DKoyorndyeckue mpoOIeMsl, https://m.edsoo.ru/00adfebe
Iv) poOJIEMBbl, CBSI3aHHBIE C
CBSI3aHHbIE C OKCUJIO epoja
PASAHIHT KCHAIOM yraepona ( okcusom yriepoaa (IV)»
bubmmoreka [{OK
37 YronpHas KUCIIOTa U €€ COJTU 21 ynp.7 mucem. ctp. 114
321 yup P https://m.edsoo.ru/00ae006¢c
[IpakTnueckas padota Ne 4 o Teme s
"IlTostyyeHue yriieKucioro rasa. CTp-1 10 COCTABHTD ygaBHeHm bubmuorexa [JOK
38 XHMHMYECKUX PEaKIUH JIIs
KauecTtBenHnas peakuus Ha kapOoOHaT- https://m.edsoo.ru/00ae027e
" ITPOBCACHHBIX OITBITOB
WOH
[lepBoHauanbHbIe TOHATHUS 00 Eu6 10K
nonmoTexa
39 OpPraHUYECKHUX BEIECTBAX KakK O 822,23 .7, 8 muceM. cTp.119
p B vip P https://m.edsoo.ru/00ae054e
COEIMHEHUSX yIriiepoa
bu6mmoreka [IOK
40 Kpemuuii u ero coesuHeHus 24 .3, 5 muceM. crp.127
P A 324 ynp R https://m.edsoo.ru/00ae080a
[Ipaktuueckas padota Ne 5. Permenue
ctp.115 coctaBuTh ypaBHEHUS
41 AKCIEPUMEHTAIBHBIX 33]]a4 10 TEME N — bubnuoreka [JOK
«BaxHeiume HeMeTaubl U UX https://m.edsoo.ru/00ae0bf2
MPOBEACHHBIX OIIBITOB
COEIMHEHUS
KounTtponsnas pabora Ne3 mo teme §28 unrath
. bubmuoreka [JOK
42 «Baxueimme HeMeTauIbl U UX
https://m.edsoo.ru/00ae0el8
COEIMHEHUS
OO1as xapakTepucTUKa XUMUYeCcKuX | §28 ynp.7 mucem. c¢p.149
43 3JIEMEHTOB — METAJIOB. bubnunoreka [JOK

Merammyeckas CBSI3b U
MCTAJUIMYCCKAA KpUCTAJUTNYCCKAA

https://m.edsoo.ru/00ael103e
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https://m.edsoo.ru/00ae103e

pemérka. Pu3nyecKne CBOKMCTBA

METAaJJIOB
XUMHYECKHE CBOMCTBA MCTAJIJIOB. §29 4, 5 (a) nuceM. crp.153
44 DNEKTPOXUMHUYECKUN PSiJT Bubmiorexa [JOK
. P https://m.edso0.ru/00ae1156
HaNPsDKCHUN METAIIIOB
OO6mue crocoObl OTYYCHUS §30 ymp.4(a), 5 muceM. crp.159
MetauioB. CriaBel. BeraucineHus mo
45 aBHEHUSIM XUMHWYECKHUX PEaAKIINU Bubmrorexa HOK
yp p ’ https://m.edso0.ru/00ae1156
€CJIM OJIMH U3 PEareHTOB COACPKHUT
MIPUMECH
835 mpoBecTu ToMarHui
aKcrepuMeHT «M3yuenmne Kkoppo3uu BuGnuorexa [IOK
46 IlouaTue o KOppO3UU METAJIJIOB %
pp HKENESHBIX rBO3ACH CTp. 182, https://m.edsoo.ru/00ae1278
COCTAaBbTEC OTUET
830 ymp.5 muceMm. crp.159
47 [IlemouHbIC METAILITBI YHp-> THEBM. CTP bubmmorexa [IOK
https://m.edsoo.ru/00ael4b2
48 OKcHIbl ¥ THAPOKCUIBI HATPUS U 830 ymp.4 muceM. c1p.15 Bu6mmnorexa LIOK
KaJus https://m.edsoo.ru/00ael4b2
49 IllerouyHO3eMeEIbHBIC METAILIBI — 831 ymp.4 uceMm. ctp.163 bubmuorexka [JOK
KaJIbIIMA U MarHui https://m.edso0.ru/00ae15e8
31 .5 (a) mucem. cTp.163
50 Baxneiue coequHEHUS KaJIbLIU 831 ymp.5 (a) M- C1p Bubmzorexa LIOK
https://m.edsoo.ru/00ael5e8
O06001eHne U cucTeMaTu3anus 830, 31 uurats ymp. 5 (0)
51 3HgaHui 110 teme «Metaiuisl 1A, 1A
TPy
59 KécTrkoCTh BOJBI U CLIOCOOBI €€ 832 ynp. 7 muckM. cTp.166 bubnunoreka [JOK
yCTpaHEHHUs https://m.edso0.ru/00ae1886
53 [IpakTuueckas paborta Ne 6 mo Teme cTp.166 cocTaBUTh ypaBHEHUS bubnunoreka [JOK
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"YKéEcTKOCTh BOIIBI U METOIBI €6

XHUMHUYCCKUX peaKHI/If/i JJIsL

https://m.edsoo.ru/00aelae8

ycrpaneHus" MPOBEJAEHHBIX OIBITOB
54 PN §33 ymp.6 tmcem. crp.171 bubmmoreka [{OK
https://m.edsoo.ru/00aelc64
55 AmdoTepHbIe CBOIICTBA OKCHIA U ynp.171 ynp.5 (6) bubnuorexa [JOK
TUAPOKCHIA https://m.edsoo.ru/00aelc64
56 Kerneso 834 3 muceMm. cTp.176 bubmmoreka [{OK
https://m.edso0.ru/00ae1d86
57 OKCHIBI, THAPOKCHIBI M COJIH JKese3a | 834 ynp.4 muceM. ctp.177 bubmuoreka [JOK
(IT) m »xene3a (IIT) https://m.edso0.ru/00ae35e6
O0o001Ienre U cucTeEMaTH3 IS ymp.5 (6, B) ctp.177
58 3HAHHUH 10 TeMe «AJIFOMUHHH,
KEIE30»
[IpakTrueckas padota Ne 7. Pemienue | ctp.177 cocTaBuTh ypaBHEHUS
59 DKCIEPHMEHTANILHBIX 3324 [10 TEMe | XUMHYCCKHX PEaKIHi s bubnuoreka [IOK
«Baxkueiinne MeTabl B UX TIPOBC/ICHHBIX OIIBITOB https://m.edsoo.ru/00ae3de8
COCTMHCHUS
Brrunciienus no ypaBHEHUSIM cTp.163 ynpro6 muceMm.
XUMUYECKUX PEAKIUi, €CITN OJIUH U3
60 peareHTOB JIaH B U30BITKE WIIH bubnuoreka [JOK
COAEPKUT IpUMecH. Beruncnenus https://m.edsoo.ru/00ae1750
MacCOBOM JOJU BBIX0J1a IPOAYKTA
peakuu
O06o01IeHre U cucTeMaTru3amus ctp. 190 BBIy4UTH BBIBOJIBI 110 TEME
61 3HaHUM Mo Teme «BaxHeime «MeTaibl ¥ UX COCAUHCHUSD
METaJUIbl U UX COCIMHCHUS
62 KonTtponsHas padota Ne4 mo teme 837 4nTaTh, MOATOTOBUTH

«BaxHel1e MeTajuIbl 1 UX

coobuenue no reme «BeniecTtBa n



https://m.edsoo.ru/00ae1ae8
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COCAUHCHUA»

MaTepHUaJIbl B MOBCEIHEBHOMU
JKU3HU YEJIOBEKa

[pencraBienne coodiieHne TeMe

63 BeniecTBa u marepuaisl B «BeiecTBa 1 MaTepHabl B bubnuorexa [JOK
IIOBCEIHEBHOM JKM3HH Y€I0BEKa IOBCEIHEBHOI SKM3HH YeIOBEKa» https://m.edso0.ru/00ae3f50
[Ipencrasnenue cooOiieHne TEME
64 XUMHYECKOE 3arpsi3HEHUE «XHMHYECKOE 3arpsI3HCHHE bubmuoreka [IOK
OKPYKarOIIEen Cpe/Ibl OKDYKAIOLLIeH cpepI» https://m.edso00.ru/00ae4270
[Ipencrasnenue cooOmieHne TeMe
65 Ponpe xumuu B penreHnn «P0JIb XUMHUH B PEIICHHH bubnuoreka [IOK
9KOJIOTMYECKUX MPoOIeM SKOJIOTHYECKUX IIPOGIEM» https://m.edsoo.ru/00ae4270
. 837 ymp. 5, 6 ctp.197 bubnurorexa [JOK
66 XHUMHYECKUH COCTAB TUIAHETHI 3eMJIS
https://m.edsoo.ru/00ae0d0a
O06o00meHe U CHCTEMAaTH3aIIHS bubmuorexa [JOK
67 .
3HaHUM 3a Kypc 9 Kiacca https://m.edsoo.ru/00adb33c
68 O06o00IIeHNE B CHCTEMAaTH3aLIH bubnmuoreka [JOK
3HaHUM 3a Kypc 9 kiacca https://m.edso00.ru/00ad9ch2
Bcero | 68 u.
KonTtponbHbIX paboT | 5
[IpakTnueckux padbor | 5
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