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HOACHUTEJIBHASA 3AIINCKA

[IporpaMma 1O XUMHUM Ha YPOBHE OCHOBHOTO 0011ero oOpa3oBaHUs
COCTaBJI€HA Ha OCHOBe TpeOOBaHUN K pe3yJbTaTaM OCBOCHHUS OCHOBHOM
o0pa3zoBaTeIbHOM MPOrpaMMbl OCHOBHOTO OOIIIETO 00pa30BaHMsl, IPEACTaBICHHBIX
B O®I'OC OOO, a Taxxke Ha OCHOBE (QeaepanbHOM paboueld MporpamMMel
BOCIIUTAHUS U ¢ YUETOM KOHIEMIIMY MPENnogaBaHusi yaeOHOTo peaMeTa « XUMHUS»
B 00pa3oBaTeNbHbIX opranuzanuax Poccuiickoit @enepanuu.

[Iporpamma mo xumuu 1a€T TpEACTaBICHUE O LEAX, OOIIeH cTpaTeruu
oOy4yeHUs, BOCHHUTAHUS U PA3BUTUS OOY4YAIOUIUXCS CPEACTBAMHU Yy4eOHOrO
nmpeamera, yCTaHABIIUBAET 00s13aTeJIbHOE peMETHOE coJIep>KaHue,
npeayCMaTPpUBAET PACHpPECNICHHEe €ro Mo KjiaccaM U CTPYKTYpUPOBAaHHE IO
pasnenaM M TeMaM MPOTrpaMMbl IO XUMHUH, OINpPEIEseT KOJUYECTBEHHBIC U
KaueCTBEHHBIC XapaKTEPUCTUKHU COJICpKaHMS, PEKOMEHIYEeMYIO
MOCJICIOBATENIBHOCTh ~ M3YYCHUST XUMUH €  Y4ETOM  MEXKIOPEAMETHBIX H
BHYTPUIIPEAMETHBIX  CBSI3€HM, JIOTUKM  y4eOHOro  Tpollecca, BO3PACTHBIX
OCOOCHHOCTEH OOydYarolIuxcsi, OMNpEeNeNIieT BO3MOXHOCTH TIpeaMeTa i
peanuzanuu TpeOOBaHUI K pe3ylbTaTaM OCBOEHHUSI OCHOBHON 00pa3oBaTeNIbHOMN
IporpaMMbl Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHus, a Takke TpeOOBaHUH K
pesynbrataM oOy4eHHs] XMMUHU Ha YPOBHE IeJeil u3ydeHus MpeaMeTa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIBHON JEATEIHHOCTH OOYYAIOIIErocsi MO OCBOEHHUIO
y4eOHOT'0 COJIepIKaAHMS.

3HaHWE€ XHMHUHU CIY)KUT OCHOBOM s (POPMUPOBAHUS MHUPOBO33PEHUS
oOy4aromierocsi, €ro MpeACTaBICHU O MaTepUATbHOM €IUHCTBE MHPA, BAKHYIO
poiib UrparoT (GpopmMuUpyeMble XUMHUEH MPEICTABICHUS O B3aUMONPEBPAIICHUAX
SHEPTrurd M 00 HBOJIIOIMU BEIIECTB B MPUPOJE, O MyTSAX PEIICHHs TI00aTbHBIX
mpoOJieM yCTOMYHMBOTO PAa3BUTHS YEJIOBEUECTBA — CBHIPHEBOM, SHEPIETUUYCCKOM,
MUIIEBON M SKOJOTUYECKON 6€30MacHOCTH, TPOOIIEM 3PaBOOXPAHCHHUS.

N3yuyenne xumuu:

CIIOCOOCTBYET  peanu3allid  BO3MOXKHOCTEH  JJii  CaMOpasBUTHS U
dbopMupoBaHUS KyJIbTYPBI IUYHOCTH, €€ 001IeH 1 (QYHKIIMOHAIBHON TPaMOTHOCTH;

BHOCUT BKJaJ B (POPMHUPOBAHUE MBIIUICHUS M TBOPUYECKUX CIOCOOHOCTEU
OoOydJarommXxcs, HABBIKOB WX CaMOCTOSTEIBHOW Y4eOHOW JIEeSITeIbHOCTH,
AKCHEPUMEHTAIBHBIX M HCCIIEIOBATENIbCKUX YMEHUN, HEOOXOAUMBIX KaK B
MOBCEAHEBHOM JKU3HU, TaK M B IPO(HECCHOHATLHOMN eI TETHOCTH;

3HAKOMUT CO CHEUU(PUKONW HAyYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI
LETTIOCTHOTO B3TJIs/1a HA €IMHCTBO MPUPOJIbI U YETOBEKA, SIBJSETCSI OTBETCTBEHHBIM
3TanoM B JOPMHUPOBAHUM €CTECTBEHHO-HAYYHOU rPaMOTHOCTH 00YyYaroluXcs;



crocoOCTByeT (OPMUPOBAHUIO IIEHHOCTHOI'O OTHOIIEHUS K E€CTECTBEHHO-
Hay4YHBIM 3HaHUSM, K MPUPOJIC, K YEIOBEKY, BHOCUT CBOW BKJIaJ B AKOJOTUUECKOE
oOpa3zoBaHue 00yUaOIINXCS.

JlanHble HampaBieHUss B OOyUYEHHU XUMUU O0ECNEeurBaIOTCS CHenu(UKOM
colepKaHMusi  y4eOHOro  MpeaMeTa, KOTOPBIM  SBJISIETCS  MEAaroruyecku
aJanTUPOBAHHBIM OTpaXkK€eHUEM 0a30BOM HayKH XMMHUHM HA ONPEIEIEHHOM dTare eé
pPa3BUTHSL.

Kypc xumMun Ha ypoBHE OCHOBHOTO OOLIEro oO0pa3oBaHMsI OPUEHTHUPOBAH HA
OCBOCHHUE OOYYarONTUMHUCS CHUCTEMBbI TMEPBOHAYAIBHBIX TOHSATUM XUMHUHU, OCHOB
HEOPraHUYEeCKOM XUMHHM W HEKOTOPHIX OTACJIBHBIX 3HAYUMBIX TMOHSITUH
OpraHUYeCKOM XUMHUHU.

CrpykTypa coaep:kaHHsl MPOTpaMMbl MO XUMHUH C(HOPMHUpPOBAHA HAa OCHOBE
CUCTEMHOro monaxona Kk e€ uzyudeHuto. CojepikaHue CKIAIbIBACTCS U3 CUCTEMBI
MOHSATUN O XMMHUYECKOM 3JIEMEHTE M BEIIECTBE M CUCTEMBbI TIOHATUN O XUMUYECKOM
peakiuu. OO0€ OTH CHCTEMBI CTPYKTYPHO OpPraHM30BaHbl 10 MPHUHIIUITY
MOCJIEIOBATENIbHOTO PA3BUTHS 3HAHUIM HA OCHOBE TEOPETUYECKUX MPEICTABICHUM
Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHHUS KaK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepuonnueckoro 3akoHa /[. 1. MeHieneeBa kak OCHOBHOT'O 3aKOHA XMMHH;

— YYEHHS O CTPOEHUHU aTOMa U XUMHUUYECKOU CBSI3U;

— TMpeAcTaBiIeHUN 00 DSIEKTPOJMTUYECKOW JUCCOLMAIMKM BEIIEeCTB B
pacTBopax.

Teopernueckne 3HaHUSA pacCMaTPUBAIOTCS HAa OCHOBE ASMIUPHYECKU
MIOJIYYEHHBIX U OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEAOBATENBHO OT OJHOTO
YPOBHS K JpYyromMy, BBINONHASA (DYHKIUM OOBSICHEHUS M TMPOTHO3HPOBAHUS
CBOMCTB, CTPOEHHUS U BO3MOKHOCTEH MPAKTHUUYECKOTO MPUMEHEHHUS U TOIYYEHUS
M3y4aeMbIX BEILECTB.

OcBoeHue mporpaMMbl 1O XUMHH  CIOCOOCTBYeT  (OPMHUPOBAHUIO
MIPEJICTABJIEHUS] O XUMUUYECKOM COCTABJISAIOLICH HAYYHOU KapTHUHBI MUpA B JIOTHKE
e€ CHUCTeMHOW NpHUPOAbl, LEHHOCTHOTO OTHOLICHHS K HAYYHOMY 3HAHUIO H
MeTOoJaM MO3HaHUsS B Hayke. M3ydeHue XUMHU MNPOUCXOJUT C TPHUBICUCHHEM
3HAHWM W3 paHee W3YYEHHBIX Y4YEOHBIX MpeamMeToB: «OKpyXKaroumi MHpy,
«buonorus. 5-7 knacce» u «Pusmnka. 7 Kiacey.

[Ipy wW3ydeHWM XUMHH TPOUCXOAUT (OPMHUPOBAHHE 3HAHWA OCHOB
XUMHUYECKOW HAyKH Kak O0JACTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUYECKOMN
NEATEIbHOCTU YEJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOW KYJIbTYPBHL.
3amadya yuyeOHOro mpeameTa COCTOMT B (POPMHPOBAHMM CHUCTEMBI XHUMHUUYECKHX
3HAHUM — BaXKHEUIIMX (PAKTOB, MOHATHUM, 3aKOHOB M TEOPETUUECKUX MOJOKECHUH,
JOCTYMHBIX OOOOIIEHUH MHUPOBO33PEHUYECKOIO XapaKTepa, fA3blKa HayKH, B



MPUOOIIICHUM K HAyYHBIM METOJaM IIO3HAHWS TP HW3YYCHUU BEIICCTB U
XUMHYECKUX peaKiuii, B POPMUPOBAHUN W PA3BUTHH MTO3HABATCIHHBIX YMCHHH U
UX TPUMEHEHWH B Y4eOHO-TIO3HABATENBHON U y4eOHO-HCCIEI0BATENHCKON
JesITeTbHOCTH, OCBOCHHWM TMpaBUJI O€30MacHOTO OOpallleHHsi C BEIIeCTBaMU B
MOBCETHEBHOM KU3HM.

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

— (¢opmMupoBaHHE WHTEIUICKTYyaJbHO pPA3BUTON IJWYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHUYECTBY, CAMOCTOSITEILHOMY TPUHSATHIO DPELICHUH,
CIIOCOOHOM aIaTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIIOBHSIM JKH3HU;

—  HampaBIIGHHOCTh OOYYeHHs Ha CHCTEMaTHYeCKOoe MPHOOIICHUE
O0yJalolIMXcs K CaMOCTOSTENIbHON TO3HABaTENbHOW JEATEeIbHOCTH, HAyYHBIM
METOJlaM TIO3HaHUs, (OPMHUPYIONIUM MOTHBALMIO U PAa3BUTHE CIIOCOOHOCTEH K
XHMHWH;

— obecrnieyeHne yClIOBUM, CIIOCOOCTBYIOMINX MPHUOOPETEHUIO 00yYarOIIUMHUCS
OIbITa PAa3HOOOPA3HOU NEATENHHOCTH, IMO3HAHWS W CaMOIIO3HAHUS, KITFOUEBBIX
HABBIKOB (KJIFOUEBBIX KOMIICTCHIUI), MMECIONIUX YHUBEpPCAJIbHOE 3HAUCHUC IS
Pa3TUYHBIX BUIOB JIEATEILHOCTH;

— (dopmupoBanue o0mel (YHKIMOHATBFHOM U €CTECTBEHHO-HAYYHOU
rPaMOTHOCTH, B TOM 4YHCJI€ YMEHUH OOBSCHATh M OIEHUBATH SIBICHUS
OKPYXAaIOIEr0 MUpa, HCMOJb3Yysd 3HAHUS U OMbBIT, MOJYYCHHbIE MPU H3YYCHUH
XUMHH, TPUMEHATh HMX TPH PEHICHUU Mpo0JeM B TOBCEIHEBHOM JKU3HU H
TPYZOBOU AEATEIBHOCTH;

— (¢dopmMupoBaHHEe Yy OOYYAIONIUXCS T'yMaHUCTUYECKUX OTHOIICHHH,
NOHUMAHHUS TEHHOCTH XMMHYECKMX 3HAHUU [JIs1 BBIPAOOTKH HSKOJIOTUYECKH
11eJIeCO00pa3HOro TMOBEACHUSI B OBITY U TPYIAOBOW JACSATEIBHOCTH B IEIIX
COXpaHEHUs CBOETO 3/10POBbs U OKPYKAIOIIEH MPUPOIHOM cpeabl;

— pa3BUTHE MOTHBAIMM K OOYYEHHUIO, CIIOCOOHOCTEH K CAaMOKOHTPOIIO M
CAMOBOCIIMTAHMIO Ha OCHOBE YCBOEHMs OOIIEYEIOBEUECKHX I[EHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY MpOGuUis M HAMpaBICHHOCTH JaTbHEHUIIETO
00yJeHHUS.

OOmiee YMCIO YacoB, OTBEACHHBIX MJIsi W3YYCHHS XMMHH Ha YypPOBHE
OCHOBHOTO 0o0miero oopaszoBanusi, coctaiser 170 gacoB: B 8 kimacce — 102 yacoB
(3 waca B Henenro), B 9 kiracce — 68 yacoB (2 yaca B HEJIEIIO).



COAEPXAHUE OBYUYEHUA

8 KIIACC

IlepBoHayaibHbIe XUMHUYECKUE TOHATHS

[Ipenmer xumuun. Ponb XMMuUU B KU3HU YellOBEKA. XUMUS B CUCTEME HAYK.
Tena u BemecrBa. Pu3NYECKHE CBOWCTBA BEIIECTB. ATpPETraTHOE COCTOSHHE
BemiecTB. [loHsiTHE O MeTOAaX MO3HAHUS B XUMHUU. YHCThIE BEIIECTBA U CMECH.
Cnoco0nI pa3eneHust cMecei.

ATOMBI M MOJIEKYyJIbl. XUMHUUECKUEe 3JieMeHThl. CHUMBOJBI XUMHUYECKUX
anemMeHTOB. [IpocThie U ClIOXKHBIE BellecTBa. ATOMHO-MOJICKYJISIPHOE YUEHUE.

Xumunueckas ¢opmysa. BaleHTHOCT, aTOMOB XHMHUYECKUX DJIEMEHTOB.
3aKOH TIOCTOSTHCTBa cocTaBa BemiecTB. (OTHOCUTENbHAasT aTOMHas Macca.
OTHOcuTeNnbpHAs MOJICKYJISIpHAs Macca. MaccoBas 10151 XUMHUUYECKOro AJIEMEHTa B
COCTMHEHUH.

KonnuectBo BemecTBa. Mok, MossipHast macca. B3auMocCBsI3b KOJIMYECTBA,
Macchl W 4YHCJIa CTPYKTYPHBIX €IWHMI] BelecTBa. Pacuérel mo ¢opmynam
XUMUYECKUX COSTUHECHUM.

@u3NUecKne U XMMHUYECKHUE SIBJIICHHUS. XUMHUUYECKasl peaklus U €€ MPU3HAKU.
3aKOH COXpaHEHHsS MacChl BellecTB. XUMu4eckue ypaBHenus. Krnaccuduxanus
XUMHYECKUX PEaKIHi (COeAMHEHMs, pa3JIOKEHUS, 3aMEeIlIeHUs, OOMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCY0#, mpaBuiaMu paboThl B J1a00OpaTOpUu |
npuéMaMu oOpaleHus ¢ 1abopaTOPHbIM 00OpYAOBAaHUEM, U3YyUEHHUE M ONHUCAHHE
bU3MYECKUX CBOMCTB 00pa3lloB HEOPraHWYECKUX BEIISCTB, HAOJIOJICHHE
¢usnuecknx (TUIaBICHHE BOCKA, TasHUE JIbJla, pAacTHpaHUE caxapa B CTYIKE,
KUIEHUE W KOHJEHCAlUs BOJbl) U XMMHUYECKUX (TOPEHUE CBEYM, NMPOKATMBAHUE
MEJHOU MPOBOJIOKH, B3aUMOCHCTBUE MeJla C KICIOTOW) SIBJICHUHN, HaOII0JCHUE U
ONMCaHUE TMPU3HAKOB MPOTEKAHHUS XUMHUUYECKUX pEaKlUMil (pa3ioKeHHe caxapa,
B3aMMOJICHCTBHE CEPHOU KHUCIOTHI C XJIOPHUAOM Oapus, pa3ioKeHHUEe THIPOKCUAA
mean (I1) mpu HarpeBaHuM, B3aMMOICCTBHE Keje3a ¢ pacTBopoM conu menu (11),
M3y4eHHE CIOCOOOB pa3/IeNIieHus CMECeil: ¢ MOMOIIbI0 MarHuTa, (GUIbTPOBAHUE,
BBIIApUBAHUE, NTUCTUWUIAIMUS, XpoMaTorpadus, MPOBEJICHIE OYNUCTKUA IMOBAPECHHOM
COJIM, HAOIIOJEHHWE W  ONHCAaHWUE  PEe3yJbTAaTOB  MPOBEJCHHUS  OIbITA,
WUTIOCTPUPYIOUIETO 3aKOH COXPAHEHMS MACChl, CO3JaHUE MOJENIeH MOJIEKY
(1rapocTep>KHEBBIX ).

Ba:kHeiilne nmpeacTaBUTe I HEOPraHMYECKUX BellleCTB

Bo3nyx — cmech razos. CoctaB Bo3ayxa. Kuciopos — 3JI€MEHT U MPOCTOE
BellecTBo. HaxokaeHue kucimopojga B mpupoje, (U3MYECKHE U XUMHUYECKHE
cBoiictBa (peakuuu ropeHust). Oxcuabl. llpumenenune kucnopoaa. CrocoObl



MOJIyYeHHs] KUCJIopoAa B JadopaTOpuM W OPOMBINUIEHHOCTH. KpyroBopor
KHciopoza B mpupoe. O30H — auioTponHas MoAU(PUKALMS KUCIOPOIa.

TermoBoit 3P(GEeKT XUMUYECKON peakuu, TEPMOXMMHYECKHE YpaBHEHUS,
9K30- M DJHJIOTEPMHUYECKHE pEaKUMH. TOIIMBO: Yroib M MeETaH. 3arpsA3HCHHE
BO3/1yXa, YCUJICHHE TapHUKOBOTrO 3 ekTa, pa3pyiieHue 030HOBOTO CIIOSI.

Bopopon — »snemMeHT M mpoctoe BemecTtBo. HaxoxaeHue Bomopoaa B
npupojsie, (GU3MYECKHE U XUMUYECKHE CBOMCTBA, MPUMEHEHHUE, CIIOCOObI
nonyyeHus. Kucnotsl u conm.

MomnsipHbiii 00BEM ra3oB. Pacy€Thl MO0 XMMUYECKUM YpaBHEHUSIM.

Odusznyeckue CBOMCTBA BOAbL. Bojga kak pactBoputTenb. PacTBOpBI.
HaceblllieHHbIE M HEHACHIIIEHHBIE PAacTBOPbL. PacTBOPMMOCTH BELIECTB B BOJIE.
MaccoBas 10J14 BEUIECTBA B pacTBOpe. XUMHUYECKUE CBOMCTBA BO/Abl. OCHOBaHUS.
Ponb pacTBOpOB B mpupojie U B KU3HU uyesoBeka. KpyroBopoT BOAbI B MPUPOJIE.
3arpsi3HeHHEe MPUPOIHBIX BOJ. OXpaHa U OUMCTKA IPUPOJAHBIX BOJI.

Knaccuduxanus neopranndeckux coenunenuil. Okcupanl. Knaccudukarus
OKCHJOB:  coyieoOpa3syromniie  (OCHOBHBbIC, KHUCJIOTHbIE, aM@oTepHble) W
HecoseoOpasyromue. Homenknatypa okxcumoB. @DuU3WYECKHME U XUMUYECKHE
cBOMCTBa OKCUIOB. [lonyueHne oKkCuaoB.

OcnoBanusi. Kraccudukanus ocHOBaHMI: WIENOYM W HEPACTBOPHUMbIE
ocHoBaHusA. HomeHkinatypa ocHoBaHui. DPU3NUECKME M XMMHYECKHUE CBOMCTBA
ocHoBaHuil. [losryueHrne oCHOBaHUI.

Kucnotel. Knaccudukanus xkucinor. Homenknarypa kucior. Ousndeckue u
XUMHYECKHUE cBoMcTBa KuciaoT. Psanm aktmBHocTH MetaiuioB H. H. bekerosa.
[Tomydenue KUCIOT.

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

I'eneTnueckas CBsI3b MEXKY KJIIACCAMU HEOPTAHUYECKUX COCIUHEHUMU.

Xumuueckuit IKCnepumenm:

KA4ECTBEHHOE ONPEACIICHNUE COJCPKAHUSA KUCIOPOJa B BO3AyXE, IOIYUYCHHE,
coOupaHue, pacro3HaBaHWE W W3YyYCHHE CBOMCTB KHUCIOPOJa, HAOIIOJCHHE
B3aHUMOJICMCTBUSL BELIECTB C KHUCIOPOAOM W YCIIOBHS BO3HHKHOBEHHS U
MpekpaiieHus TopeHus (Mmokapa), O3HAKOMJIEHHE C oO0pa3laMH OKCHIOB H
OMMCAHWE WX CBOWCTB, IOJY4YeHUE, COOMpPAHHWE, pACMO3HABAaHWE W W3YyUCHUE
CBOMCTB Bojiopojaa (ropeHue), B3aumojaeicTBre Bomoponaa ¢ okcuaoM meau (1)
(BO3MOKHO HMCTIOJIB30BaHUE BHUJICOMATEPUAIOB), HaOMOIeHHEe 00pa3IoB BEIIECTB
KOJIMYECTBOM |1 MOJb, HCCIENOBAaHUE OCOOCHHOCTEM pPACTBOPEHUS BEIIECTB C
Pa3IMYHON PACTBOPUMOCTBIO, NPUTOTOBJIECHHE PACTBOPOB C OMNPEACIEHHOU
MAaCCOBOM JI0JIEW PaCTBOPEHHOTO BEIIECTBA, B3aMMOJICVCTBUE BOJBI C METAJLUIAMU
(HatprieM ©  KaiublieM) (BO3MOXXHO  HMCIIOJb30BaHUE  BUACOMATEPHUAJIOB),



UCCJEeIOBaHUE O00pa3lOB HEOPraHMYECKUX BEUIECTB pPAa3jIWYHBIX KJIACCOB,
HaOJII0/ICHNEe U3MEHEHUSI OKPACKU MHIUKATOPOB B PacTBOPAX KUCIOT M IIEJIOYEH,
uzydyeHue B3aumozeiictBus okcuaa menu (II) ¢ pacTtBopoM cepHOW KHCIOTHI,
KUCJIOT C METaJIaMH, PEaKIUN HEeUTpaau3aluu, MOJIyYEeHHUE HEPACTBOPUMBIX
OCHOBAHUM, BBITECHEHUE OJHOIO0 MeETajula IPYTMM M3 pacTBOpPA COJIA, PEIICHHE
AKCIEPUMEHTANBHBIX 3a/lad no TeMe «BakHelnne KIacchl HEOPraHUYECKUX
COCMHECHUN.

HHepuoanuyecknin 3axkon u Ilepuoamyeckas cucremMa XHMHUYECKHUX
ieMeHToB JI. . MenpgeaeeBa. CtpoeHne aToMoB. XHMHUYECKAsl CBS3b.
OKHCIUTETBHO-BOCCTAHOBUTEIbHBIE PEAKIIUU

[lepBble MOMBITKU KIacCU(MUKAUN XUMUYECKUX dJeMeHTOB. l[loHsTue o
IPYIINax CXOJHBIX DJIEMEHTOB (IIETOYHBIE U MIEJIOYHO3EMEIbHBIE METaJLIbI,
rajioreHbl, MHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOphIE 00pa3yroT aM(pOTepHbIE OKCHIBI
U TUJPOKCU/IBI.

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucremMa XUMUYECKUX JIEMEHTOB [].
N.  MengeneeBa.  KopoTkomepuojgnas W JUIMHHONEpUOJIHAs  (QOpMBI
[Tepuonnueckoit cuctembl xumuueckux 3nneMeHToB 1. 1. Menneneesa. Ilepuonas
U rpynnbl. DU3NYECKUM CMBICI TOPSAKOBOIO HOMEpa, HOMEPOB IEpuUoja U
IPYIIIBI JIEMEHTA.

Crpoenue atomoB. CocTaB aTOMHBIX siaep. M3otonbl. Dnektponsl. CTpoeHue
ANEKTPOHHBIX ~ 000704YeK aTroMoB mepBbIX 20 XHMHYECKHX DIIEMEHTOB
ITepuonnueckoit cucremsl [[. M. MengeneeBa. XapakTepUCTHKA XUMHYECKOTO
3JIEMEHTA TI0 €ro NnoJjiokeHuto B Ilepuonnueckon cucreme 1. . Menaeneena.

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

3nauenue Ilepuoauueckoro 3akoHa u [lepuoanueckoi CUCTEMbl XUMUYECKUX
AJIEMEHTOB I pa3BUTHS Hayku W npaktuku. JI. M. MenneneeB — y4€HbIA U
rpaXkIaHUH.

Xumnueckas cBsizb. KoBaneHTHast (MOJsipHAs U HEMOJSIPHAsi) CBSI3b.
DNEKTPOOTPUIATEIBHOCTh XUMUUYECKUX 3JIEMEHTOB. lOHHAs CBS3b.

Crenenp  okucneHus.  OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIE  PEAKIUU.
[Iporecchl okucaeHus U BoccTaHOBIEHUsI. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuit IKCnepumenm:

U3y4YCHHE OO0pa3IOB BEMIECTB METAUIOB W HEMETAUIOB, B3aMMOJICHCTBHE
TUAPOKCHAA LHWHKA C PacTBOPAMU KHUCJIOT M IIEJIOYEH, MPOBEACHHUE OIIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKLUN
(ropenue, peakiuu pa3aoKeHUs, COCTUHEHNUS ).

Mexcnpeomemunle ceéa3u



Peanuzamus MeXnpeaMETHBIX CBSI3€HM MPH HM3YYEHUM XHUMHUHA B 8 Kiacce
OCYIIECTBIISIETCS. 4epe3 UCIOJb30BaHUE KaK OOIIMX €CTECTBEHHO-HAaYYHBIX
MOHATUM, TaK W MOHSITUM, SIBIAIOMINXCS CUCTEMHBIMU ISl OTACIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOT'O LIUKJIA.

OO61mue ecTeCTBEeHHO-HAYUYHbIE MOHITHUS: HAay4YHbId (DaKT, TUIIOTE3a, TEOPHs,
3aKOH, AaHalu3, CHHTE3, KiIaccupuKalusa, MNepPUOJUYHOCTh, HAOIIOJACHUE,
AKCIIEPUMEHT, MOJICIUPOBAHUE, U3MEPEHUE, MOJICIIb, SIBIICHUE.

®usuka: marepus, aroM, D3JJIEKTPOH, HPOTOH, HEUTPOH, HWOH, HYKIIH],
W30TOIbl, PAIMOAKTUBHOCTb, MOJIEKYJIA, DJIEKTPUUECKUN 3apsji, BEIIECTBO, TEO,
00bEM, arperaTHO€ COCTOSIHUE BEIIECTBA, ra3, (PM3MYECKHUE BEIUYUHBI, €IUHUIIBI
U3MEPEHHUs, KOCMOC, TIJIaHETHI, 3BE€3/1b1, COIHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

I'eorpadusi: armocdepa, ruapochepa, MHUHEpabl, TOPHBIE TOPOJIbI,
MOJIE3HBIE UCKOMAaeMbl€, TOILUIUBO, BOJHBIE PECYPCHI.

9 KITIACC

BemecTBO 1 XMMHUYECKAsl peaKus

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucreMa XMUMUYECKUX JIEMEHTOB /l.
N. MenpeneeBa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTH B H3MEHEHHH CBOICTB
XUMUYECKUX DJIEMEHTOB TIEPBBIX TPEX MEPHUOJOB, KaJlMsl, KalblLHMs U UX
COCIMHEHUI B COOTBETCTBHM C IIOJOKEHUEM »3JeMeHTOB B llepuoanueckoii
CUCTEME U CTPOEHUEM HX aTOMOB.

CrpoeHue BellecTBa: BHUJIBI XMUMHUYECKOW CBSI3U. THUIBI KPUCTATIMYECKUX
PEETOK, 3aBUCHMOCTh CBOMCTB BEIIECTBA OT TUIIA KPUCTANIMYECKON PEIIETKU U
BUJIa XUMHWYECKOH CBSI3H.

Knaccudukaius 1 HOMEHKIATYpa HEOPTraHUYECKUX BEHIECTB. XUMUUYECKUE
CBOMCTBAa BEILIECTB, OTHOCSAIIMXCS K pa3Iu4yHbIM KJlaccaM HEOPraHUYECKUX
COEMHEHUN, TEHETUYECKAs CBSI3b HEOPIraHUYECKUX BELIECTB.

Knaccudukaiuys XuMUYeCKUX Peakuid M0 pa3IuvHbIM MIPU3HAKAM (110 YHUCTY
M COCTaBy YYacCTBYIOIIMX B PEAKIHMH BEIHIECTB, MO TEIUIOBOMY 3(PdeKTy, o
M3MEHEHUIO CTETIEHEH OKUCIIEHUS XMMHUYECKUX 3JIEMEHTOB, 10 OOpaTUMOCTH, IO
YYaCTHIO KaTajau3aTopa). DK30- U SHAOTEPMUUYECKUE PEaKLUH, TEPMOXUMHYECKUE
YpaBHEHHS.

[lonsitue o ckopoctu xumuyecko peakuuu. [loHaTre 00 0OpaTUMBIX U
HEOOpaTUMBIX XMMHYECKHX peakiuax. [IoHATHe 0 TOMOTEHHBIX W T€TEPOTCHHBIX
peakuusx. llonstue o karanuse. [IoHsTHe 0 XuMHUeckoM paBHOBecuU. DaKTOPHI,
BJIMSIIOIIME HA CKOPOCTh XUMHUYECKOW PEAKUUMU M IOJOKEHUE XHUMHUYECKOIO
paBHOBECHSL.

OKHUCIUTENbHO-BOCCTAHOBUTENIbHBIE ~ PEaKIUU,  JJIEKTPOHHBIM  OanaHc
OKHCJIUTEITbHO-BOCCTAHOBUTEIBHOU peaKuu. CocraBneHnue ypaBHEHU



OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKUUMA €  HCHOJIb30BAHUEM  METOJa
AIIEKTPOHHOTO OajaHca.

Teopust HIMEKTPOIUTHIECKON AUCCOUUALINN. DIEKTPOIUTHI U HEATEKTPOIIUTHI.
Katnonsl, annonsl. MexaHu3M AMCCOLMAIMUA BELIECTB C PA3JIUYHBIMHU BUJIAMU
xumuyeckoi cBsizu. Crenens auccoruanuu. CUiabHbIE U CIadble SJIEKTPOJIUTHI.

Peakiiuu nonHoro oOMeHa. Y ciaoBus MpOTEKaHUS peakIuii HOHHOTo 0OMeHa,
IIOJIHBIE W COKpAIIEHHBbIE HOHHBIC YypaBHEHMs peakuuii. CBOKCTBa KHCIIOT,
OCHOBaHMW U coJell B CBeTe MpEJCTaBICHUN 00 3IEKTPOIUTHUYECKOU
nucconanuu. KauecTBeHHbIE peakiiuyi Ha MOHBI. [ToHsATHE O THAPOIU3E CONEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C MOJICJISIMU KPUCTAINIMYECKUX PEIIETOK HEOPraHUYECKUX
BEIIECTB — METAJJIOB M HEeMeTaUIoB (rpadura W anMasa), CIOKHBIX BEIECTB
(x;mopua HaTpuUs), UCCIETOBAHUE 3aBUCHUMOCTH CKOPOCTH XHMHUYECKON pPEaKIUH
OT BO3JEHUCTBHUS PA3IUYHBIX (PAKTOPOB, HCCIEAOBAHUE AICKTPOIPOBOJIHOCTH
pacTBOpOB BENIECTB, IMpollecca JUCCOIMAIMU KHUCIOT, IIeJoYed U  CcoJiel
(BO3MOXKHO  WCTOJIb30BAaHWE BHJIEO MaTE€pUaliOB), TIPOBEJICHHE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TPU3HAKM  TPOTEKAHWS  pEaKIUid  HMOHHOTO  OOMEHa
(o6pa3oBaHue ocajka, BbIJIEJIEHUE Tas3a, oOOpa3oBaHHWE BObI), OIBITOB,
WUIIOCTPUPYIOIUX ~ IIPUMEPBl  OKUCIUTEIBHO-BOCCTAHOBUTENBHBIX  pEaKLUU
(ropeHue, peakuuu pasjoKeHHs, COSIUHEHUS), pACllO3HABAHNE HEOPTaHUYECKHUX
BCIIECTB C IIOMOLIBK0 KAYECTBEHHBIX pEaKUM HAa  HWOHBI, peEILICHUE
JKCIIEpUMEHTAJIbHBIX 3a/a4.

Hemerasiibl 4 MX cOeAMHEHUS

OO6mast xapaktepucTuka TamoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTeneHn okucieHus. CTpoeHue u (HU3MYecKrue CBOMCTBA MPOCTHIX
BEIIECTB — TalloreHOB. XWMHWYECKHE CBOMCTBA Ha MpPUMEpPE  Xjopa
(B3auMozeiiCTBUE € MeETaJJIaMH, HEMETaUlaMu, Iesio4amMu). XJIOPOBOJIOPO/I.
ConsHass KHCIIOTa, XMMHYECKHE CBOMCTBA, IMOJydYeHHUE, NMpuMeHeHue. [leicTBue
XJIOpa W XJIOPOBOJAOPOJA HAa OPraHM3M 4YeJIOBeKa. BakHelmue XJIOpUAbl U UX
HaXO0XJCHHUE B IIPUPOJIE.

O6mrast xapaktepuctuka smeMeHToB VIA-rpynmbel. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIC CTeneHu okucieHus. CTpoeHue W (PU3NUECKHe CBOWCTBA
MPOCTHIX BEIIECTB — KUCIOPOAA U Cephbl. AJUIOTPOIHBIE MOAUDUKAIINK KHCIOPOIa
U cepbl. XuMHUYeCKue cBoMcTBa cepbl. CepoBOOpPOa, CTpoeHUE, (Ppu3ndecKkue u
XUMHuYeckre cBorcTBa. OKCHABI Cepbl KaK MPEICTABUTEIN KHUCIOTHBIX OKCHIOB.
Cepnas kuciora, (¢U3MUYECKHE ¢ XHUMHUYECKHE CBOMcTBa (00muMe Kak
MpEeACTaBUTEN KJlacca KHUCJIOT M crenuduyueckue). XHUMHUYECKHE pEaKIlu,
JeXale B OCHOBE IPOMBIIIJIEHHOTO CHoco0a TMOJYYEHUS CEPHOM KHUCIOTBHI.
[TIpumenenune cepHoil KUCI0Thl. CONM CEPHOM KUCIOThI, KAUECTBEHHAs PEAKIMs Ha



cynbdar-uoH. HaxoxaeHnue cepbl U €€ COEIUHEHUM B TPUPOJE. XUMHUUYECKOE
3arpsi3HEHHE OKPYXKAIOIIEH Cpeabl COCIMHEHUSMH Ccepbl (KUCIOTHBIE JOXKIM,
3arpsi3HEHHE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €r0 MPEI0TBPAILCHHUS.

O6mas xapaktepuctuka siaemMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOCHHMS
aTOMOB, XapaKTEpHbIE CTENIEHH OKUCIEHUSA. A30T, paclpoCTpaHEHUE B NPUPOJE,
¢u3znueckre U XuMu4yeckue cBoiicTBa. Kpyrosopot azora B mpupoae. AMMHUak, €ro
(u3znueckre 1 XMMUYECKUE CBOMCTBA, MOoNyyeHue u npuMeHenune. Conu aMMOHUS,
uX pU3NYECKHE U XUMUYECKUE CBOMCTBRA, MpuMeHeHne. KauecTBeHHas peakuus Ha
MOHBl aMMOHHUS. A30THas KUCIOTa, €€ MojJy4yeHue, (PU3nyeckue M XUMHUYECKUE
cBoiicTBa (0OIlIME Kak MpeACTaBUTENs KJacca KHUCIOT U crneuuduyeckue).
Hcnonb3oBaHue HUTPATOB M COJIEW aMMOHHUSI B KaueCTBE MHUHEPAIbHBIX
ynoopeHuil. XUMHUYECKOE 3arpsi3HEHUE OKpYXKalolel cpeibl COEIMHEHUSIMU a30Ta
(KUCIOTHBIE NTOXKAM, 3arpsi3HEHHE BO3JAyXa, MOYBbl W Boao&éMOB). docdop,
altoTponHeie Moaudukanuu (Gochopa, GUMUECKHE M XUMUYECKHE CBOMCTBA.
Oxcun docdopa (V) u dochopHas kuciora, Gu3MUecKue U XUMUUECKUE CBONCTBA,
nonyuenue. Mcnonb3zoBanue ¢pochaTtoB B KauecTBe MUHEPATIBHBIX YA0OPEHHUIA.

O6mas xapakrepuctuka snemMeHToB IV A-rpynmnbel. OCOOEHHOCTH CTPOEHUS
aTOMOB,  XapaKTepHble  CTEMEHU  OKHUCJICHUS.  YIIepoja,  aUIOTPOIHBIE
MoIU(UKALIMK, PACHpPOCTpPaHEHHE B Mpuponae, (PU3NYECKUe U XHUMHUUYECKHE
cBoiicTBa. Ancop6uusi. Kpyrosopot yriepoaa B npupoje. OKCuasl yriepoaa, ux
¢usznueckre M XUMUYECKHME CBOWMCTBa, JACHCTBHE HA JKUBBIE OpPraHU3MBI,
MOJIyYeHHE W TpPUMEHEHHE. DKOJIOTHYECKHEe MPOOIEeMbl, CBSI3aHHBIE C OKCHIOM
yraepona (IV), rumore3a r100ambHOTO TOTEIUICHUS KIMMAaTa, ITapHUKOBBIN
addekr. YrompHas KUCIOTa B €€ CONK, UX (PU3NUEeCKUue U XUMUUYECKHE CBOMCTRBA,
nojiyueHue U TnpuMeHeHue. KadecTBeHHass peakius Ha KapOOHAT-HOHBI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIILJIEHHOCTH U CEIHCKOM
XO35IUCTBE.

[lepBoHaYanbHBIC TOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCAMHECHHIX
yriiepoaa (MeTaH, 3TaH, STUJIEH, alleTUJICH, 3TaHOJ, TJIMLIEPUH, YKCYCHAsI KUCIIOTA).
[IpupoaHbie HWCTOYHHKK YTIEBOAOPOAOB (yroyib, TMPUPOIHBIN Ta3, HEPTH),
MPOAYKTHI WX TepepaboTku (OCH3MH), UX POJb B OBITY W IMPOMBIIUICHHOCTH.
[TonsiTe 0 OMONOTMYECKH BAXKHBIX BEIIECTBAX: KUpPaAX, OeNKax, yriaeBoJax — U UX
poii B KHM3HM 4YeJoBeKa. MarepuaibHOE€ €IUHCTBO OPraHUYECKHX U
HEOPraHWYECKUX COECTUHEHUN.

Kpemuuii, ero ¢usnyeckue U XUMHUYECKHUE CBOWCTBA, IMOJIYyYEHUE U
npumeHenue. CoenMHEHHMs] KpeMHMs B mpupone. OOmme mnpeacTaBieHHus 00
okcune kpemuus (1V) u kpemuueBoi kuciore. CUIMKAThI, UX UCIOJIb30BAHHE B
OBITY, B MPOMBIIUIEHHOCTH. BakHellue CTpouTEeIbHbIE MaTepHallbl: KEepaMHUKa,



CTEKJIO, LIEMEHT, OeToH, xkene300eToH. [Ipobiembl 6€30MacHOro0 UCIMOJb30BAHUS
CTPOUTEIBHBIX MATEPUATIOB B OBCEIHEBHOM KU3HM.

Xumuueckuit IKCnepumenm:

u3yuyeHrue oOpasIoB HEOPraHUYECKUX BEIIECTB, CBOMCTB COJITHOW KHUCIIOTHI,
MPOBEJICHNE KAYECTBEHHBIX PEAKIM Ha XJIOPUA-UOHBI U HAOJIOJCHUE TTPU3HAKOB
WX TPOTEKaHWsI, OMBITHI, OTpaxkaromue (U3NIECKHE M XUMHUUYECKHE CBOMCTBA
rajjoreHoB M WX COCAMHEHUM (BO3MOXKHO HCIOJb30BAHUE BUJIEOMATEPUAIIOB),
O3HAKOMJICHHE ¢ oOpaslaMud XJOpUAOB (TAJIOTE€HUIOB), O3HAKOMJICHUE C
oOpasmamMmu  ceppl © €€  coeAUMHEHUSIMH  (BO3MOXKHO  HCIIOJIb30BaHHE
BUJIeOMaTepuaoB), HaOMOIEHUE Tpollecca OOyTIMBaHUs caxapa MoJl JIeHUCTBUEM
KOHIICHTPUPOBAHHOW CEPHOM  KHUCJIOTHI, H3YyYEHHE XUMHUYECKUX CBOMCTB
pa30aBICHHON CEPHOM KHUCIIOTHI, TPOBEACHNE KAYECTBEHHOM peakiuy Ha Cynbdar-
MOH W HaONIOZIcHWEe TMpU3HaKa €€ MPOTEeKaHUs, O3HAKOMJIEHHE C (PU3MYECKUMU
cBoMcTBamMHu azora, ¢ochopa M UX COCAUMHEHUU (BO3MOXXHO HCIIOJIb30BAHUE
BUJIEOMATEepUasoB), oOpa3aMu a30THBIX U (HOCHOPHBIX YAOOPEHH, MOydeHHE,
coObupaHue, paclo3HaBaHWE W M3YYCHUE CBOWCTB aMMHaKa, IMPOBEJICHHE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHUS U (Pocdar-uoH U U3ydeHHUE MPU3HAKOB
UX MPOTEKaHUs, B3aUMOJICHCTBUE KOHLIEHTPUPOBAHHON a30THOM KHUCIIOTHI C MEJBIO
(BO3MOXHO HCIIOJIb30BaHUE BUJIEOMATEPHUAIIOB), U3y4YEeHUE Mozenen
KPUCTANTMYECKUX peHmETOK anMasza, rpadura, QyuiepeHa, O3HaAKOMIJICHHE C
poIecCOM  aicopOLMKM  PAaCTBOPEHHBIX BEIIECTB AKTUBHUPOBAHHBIM YIJIEM W
YCTPOMCTBOM TMPOTUBOTa3a, MOJyYeHUE, COOMpaHue, paclio3HaBaHUE U M3YyUYCHHE
CBOICTB YIJIEKHCIIOTO Ta3a, MpOBEJEHNE KaYeCTBEHHBIX peakiuii Ha KapOoHAT H
CWIMKAT-UOHBl W HW3yYE€HHE TNPHU3HAKOB HX NPOTEKAHUS, O3HAKOMIIEHHE C
OPOIYKIHUEN CUIMKATHOW MPOMBIIUIEHHOCTH, PELIEHUE HSKCIEPUMEHTAIBHBIX
3az1a4 no teMe «BakHelnme HeMeTaJuIbl U UX COEIUHEHUS)).

MeTanibl M UX COeITMHEHUS

OO0mrast XxapakTEPUCTUKA XUMHUUECKUX AJIEMEHTOB — METaJUIOB HA OCHOBAHHH
ux nosioxeHus B llepmoamueckon cucreme xumuueckux snemeHtoB J[. N.
MenpneneeBa u cTpoeHus aToMoB. CTpoeHHe MeTauioB. MeTaminueckas CBA3b U
METAJUIMYECKasi ~ KpUCTANIMYEcKass  pemérka.  DIEKTPOXUMHUYECKUUA  psif
HaMpsHKeHU MeTamnoB. dusndeckne U XMMUYECKHe CBOMCTBA MeTauioB. OO0rme
crnocoObl monyyeHus MeTawioB. [loHATHE O KOppO3UM METAJUIOB, OCHOBHBIE
crocoObl 3amuThl UX OT Koppo3uu. CrmaBbl (CTajdb, YyTyH, AIOPATIOMUHHM,
OpoH32a) ¥ UX MPUMEHEHNE B OBITY ¥ TIPOMBIIIIICHHOCTH.

[[lenounble MeTawibl: noJjiokeHue B [lepruoamyeckoil cucTeMe XMMUYECKHUX
snemeHntoB JI. M. MeHaeneeBa, CTpOCHUE MX aTOMOB, HaXOXKJICHUE B IMPHUPOJIE.
dusnueckue U XMMUYECKUE CBOMCTBA (Ha mpumepe Hatpus U Kanus). OKCuasl u



TUAPOKCHABI HaTpusi HW Kanus. [IpuMeHeHue MIeNIOYHBIX METAUIOB W HX
COCIMHECHUM.

IIlenoyHO3EMENBHBIE METAJUIBI MArHUM W KalbLMKW: TOJOXCHHE B
Ilepuonnueckon cucrteMe xumudeckux snemeHToB 1. M. MenneneeBa, ctpoeHue
MX aTOMOB, HaX0XJI€HUE B IIpupojae. PU3NUECKUE U XUMUYECKHUE CBOMCTBA MATHUS
u Kanblus. Baxuelmue coequHeHHs] Kalblus (OKCUI, THUIAPOKCHUI, COJIH).
XKéctkocTh BOABI U CIIOCOOBI €€ YCTpaHEHHUSI.

ANOMUHME: TIOJIO)KEeHUE B [lepnoanueckoi cUCTEME XUMUYECKHX 3JIEMEHTOB
J. . MenneneeBa, CTpoeHUE aroMma, Haxo)KAeHue B npupone. dusnyeckue u
XUMUYECKHE CBOMCTBA altoMUHMSI. AMDOTEpHBIE CBOWCTBA OKCUJA U THUAPOKCHUIA
AJTIOMUHUSL.

Kenezo: nonoxenue B Ilepuonndeckoil cucteMe XUMUYECKUX 3JIEMEHTOB [l.
N. MenaeneeBa, CTpOEHHE aTOMa, HAXOXJICHUE B mnpupojae. DPuU3UYECKUE U
XUMUYECKHE CBOMCTBA kene3a. OKCUIbI, TUAPOKCUIBI U conu xkene3a (1) u xenesa
(1), ux coctaB, CBOWCTBA U MOJIyUYCHHE.

Xumuueckuii IKcnepumenm:

O03HAKOMJICHHE C o00pa3llaMd METAJIOB W CIUIABOB, WX (HU3UUYECKUMU
CBOMCTBaMH, M3y4YEHUE  PE3YJIbTATOB  KOPPO3UHU  METAUIOB  (BO3MOYKHO
UCIIOJIb30BaHUE BUIECOMATEPUATIOB), OCOOEHHOCTEW B3aWMOJECHCTBUS OKCHJA
KaJIbLIUSI M HATpUs C BOAOW (BO3MOXHO MCIIOJIb30BAaHHE BUIEOMATEPUATIOB),
UCCJIEJOBAaHNUE CBOWCTB KECTKOM BOJBI, MPOLECCA TOPEHUS Kelie3a B KUCIOPOJE
(BO3MOKHO  HCMOJB30BAaHUE  BUJIEOMATEPUANIOB), IPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEaKIMi HAa MOHBI: MArHUs, KajblWs, aJlOMUHUS, LIMHKA, jKelie3a
(1) u xenesa (1), meau (1), HaOIIOACHKME U ONMKCAHKE MIPOILIECCOB OKPAIIMBAHMUS
IUITAMEHW HMOHAMM HATpus, Kaiuusg ¢ Kajablus (BO3MOXKHO HCIOJIb30BAaHHE
BUJICOMATEPHUAJIOB), HCCIeoBaHNEe aM(OTEPHBIX CBOMCTB THAPOKCUIA ATIOMUHUSA
Y THIPOKCUJA [IMHKA, PEIICHHE SKCIIEPUMEHTAIbHBIX 3a]1a4 0 TeMe «BakHenmue
METAJUIBI U KX COCTUHEHUS.

XuMHS U OKPY:KaWLIas cpeaa

BemectBa m Marepuansl B NOBCEIHEBHOW JKM3HM 4elloBeka. be3omacHoe
MCIIOJIb30BaHUE BEUIECTB U XUMUYECKUX peakuuid B ObiTy. [lepBas momouns mnpu
XUMHYECKHX OKOTax U OTPABICHUSX.

XHUMHUYECKOE 3arpsi3HEHUE OKpYyXkarollel cpenbl (IpeaesbHas AOMyCTHMAast
KOHIIeHTpanus BeulecTs, nainee — [1JIK). Ponp xumMuu B penieHnn 3K0JIOrM4ecKuX
mpooIeMm.

Xumuueckuii IKCnepumenm:

M3yueHue oOpaslloB MaTepuanoB (CTEKJIO, CIUIaBbl METAIOB, MOJUMEpPHbIC
MaTepuarbl).

Mexcnpeomemunle cea3u



Peanuzanmst MeXIpeIMETHBIX CBS3€H NMPU HM3YYCHWH XWUMHH B 9 Kiacce
OCYILIECTBIISIETCSI 4Yepe3 HCIOJIB30BaHUE KaK OOIIHUX EeCTECTBEHHO-HAYYHBIX
MOHATHH, TaK ¥ TIOHSITHH, SIBISTIONTUXCS CUCTEMHBIMH JIJISI OTACIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO IHKIIA.

OOmme ecTeCTBEHHO-HAYYHBIC MOHATHS: HAy4YHBIM (DaKT, THIOTE3a, 3aKOH,
TEOpHUs, aHaldu3, CHUHTE3, KIacCu(UKAIUsI, TEPHOJUIHOCTh, HAOIIOIEHUE,
OKCIIEPUMEHT, MOJCIIUPOBAHUE, H3MEPCHHE, MOJIEb, SBICHUE, MAaPHUKOBBIH
3 PeKT, TeXHOJIOTUsI, MAaTEPUAIIbI.

dusnka: wMaTtepusi, aToM, DJJCKTPOH, IPOTOH, HEWTPOH, WOH, HYKJIHU],
W30TOIBI, PaJMOAKTUBHOCTH, MOJICKYJIA, JJICKTPHUUYCCKUN 3apsj, MPOBOJIHUKH,
MOJYNPOBOJHUKHY, JUDJCKTPUKH, (POTODIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHHE BEIIEeCTBa, ra3, pacTBOpP, PaCTBOPUMOCTh, KPUCTAIUTHYECKAs
pemiéTka, CIUiaBbl, (PU3WYCCKHUE BEIMYHMHBI, CAMHHIIBI U3MEPEHUS, KOCMHUYECKOC
POCTPAHCTBO, TUTAHETHI, 3BE3161, COJHIIE.

buonorus: dorocuHTE3, NbIXaHHWe, OWOcdepa, PKOCUCTEMA, MHHEPAIbHBIC
yJI0OpEHHUsI, MUKPOAJIEMEHTBI, MAKPOAJICMEHTHI, ITUTATEIIbHBIC BEIICCTRA.

I'eorpadus: armocdepa, ruapocdepa, MUHEpaIbl, TOPHBIE TMOPOJBI,
MOJIE3HBIE UCKOIAEMBbIE, TOTIMBO, BOJIHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJBbBTATBI OCBOEHHMA HIPOI'PAMMBI 110
XUMHNHAN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE PE3yJbTaThl OCBOEHUSI MPOTPAaMMbl OCHOBHOTO  OOIIEro
o0pa3oBaHus JOCTUTAIOTCA B XOJ€ OOy4YeHHMs] XUMUU B E€JIMHCTBE y4eOHOH H
BOCIIUTATEIBHOUN JIESITEIBHOCTH B COOTBETCTBUU C TPATUIIMOHHBIMU POCCUIUCKUMHU
COITMOKYJIbTYPHBIMU M JTYXOBHO-HPAaBCTBEHHBIMU II€HHOCTSIMHU, MPUHATHIMH B
oOllecTBe TMpaBWJIaMHM W HOPMaMH TIOBEJACHUS M CIHOCOOCTBYIOT MpoIeccam
CaMOITO3HAHMS, CAMOPA3BUTHS U COIIMATTU3AIIUN 00YUYaIOIINXCS.

JInuHOCTHBIE  pE3yNbTaThl  OTPAXKAIOT  TOTOBHOCTh  OOyYaroImMXCS
PYKOBOJICTBOBATbCSI CHUCTEMOM TO3WUTHUBHBIX IIEHHOCTHBIX OpPHUEHTAlMA U
paciIipeHue OMbITa JESITEILHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTU:

1) naTpHOTHYECKOr0 BOCIIUTAHUS

IIEHHOCTHOTO OTHOIIEHUSI K OT€YECTBEHHOMY KYJIBTYPHOMY, UCTOPUUECKOMY
U HaydyHOMY HAcCJEeAuI0, MOHMMAaHUsA 3HAYCHHUS XUMUYECKOM HAyKU B KU3HU
COBPEMEHHOI'0 O0OIIEeCTBA, CIOCOOHOCTH BJIAJCTh JIOCTOBEPHON HHGpOpMAIUEH O
NEPEAOBBIX JOCTHXKEHUSAX W OTKPBITHSIX MHUPOBOM M OTEYECTBEHHOW XHWMMHH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUIX 00 YCTPOWCTBE MHpa U 00OIIECTBa;

2) rpaskIaHCKOr0 BOCIIHTAHHUS:

NPEACTABICHUS O COLMAJIbHBIX HOpPMax U IMPaBWIAX MEXKINYHOCTHBIX
OTHOIICHUH B KOJUIEKTUBE, KOMMYHHKATUBHON KOMIIETEHTHOCTH B OOIIIECTBEHHO
MOJIC3HOHM,  y4eOHOMCCIICIOBATEIbCKOM,  TBOPUECKOM W JIPyrux  BUIAX
JESITEIBbHOCTH, TOTOBHOCTH K pPa3HOOOpa3HOW COBMECTHOM JEATEIbHOCTH IpHU
BBITIOJTHEHUU YYE€OHBIX, II03HABATEIbHBIX 3aJ7]a4, BBIMOJTHEHUH XUMHYECKUX
AKCIIEPUMEHTOB, CO3JJaHUU YUYEOHBIX MPOEKTOB, CTPEMIICHHS K B3aUMOIIOHUMAHUIO
M B3aUMOIIOMOIIM B TIpollecce JTOW Yy4eOHOM JesATEeIbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE IIOBEACHHE M TOCTYIIKM CBOHUX TOBApHUILEN C NO3ULUHU
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MMOCIEICTBUN MOCTYIKOB;

3) HeHHOCTH HAYYHOTO TIO3HAHUS .

MHPOBO33PEHUYECKUE NPEACTABICHUS O BEIIECTBE M XMMHYECKOW PEAKLINH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTUS HAYKM U COCTAaBIISIIOLINE
OCHOBY [IJIi IOHUMAaHUS CYITHOCTH HAYYHOW KapTHWHBI MHpA, TPEICTaBIeHUs 00
OCHOBHBIX 3aKOHOMEPHOCTAX Pa3BUTHUSI TPUPOJbI, B3aUMOCBS3AX 4YEJIOBEKA C
MNPUPOJTHOM CPEION, O POJIM XMMHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MO3HABATEIbHbIE MOTHBBI, HAlPABJICHHbIC HA MOJIyYEHUE HOBBIX 3HAHUU IO
XUMUH, HEOOXOAMMBbIE i1 OOBSICHEHHS HAOJIOJaeMbIX IMPOIIECCOB M SBICHUM,
MMO3HABATEIbHOM, MHPOPMAIMOHHON M YUTATEIbCKOW KYJIbTYpbl, B TOM YHCIE
HaBBIKOB CaMOCTOSITEILHOM pPabOThl C y4yeOHbIMHU TEKCTaMHu, CIpPaBOYHOMN



TUTEpaTypor, JOCTYMHBIMU TEXHUYECKUMHU CpPEeACTBAaMU HHGPOPMAIMOHHBIX
TEXHOJIOTHM;

UHTEpPEC K OOYYEHHIO M TMO3HAHWIO, JHOOO3HATEIBHOCTh, TOTOBHOCTh H
CIOCOOHOCTh K caMOOOpa3OBaHUIO, TMPOCKTHOM U HUCCIEIOBATEIBCKOM
NEeSATeNIbHOCTH, K OCO3HAHHOMY BBIOOpPY HAINPaBJICHHOCTH M YPOBHsSI OOy4YeHUS B
JIaTbHEUIIIEM;

4) opMupoBaHUSsI KYJbTYPbI 30POBbSI:

OCO3HAHHUE IIEHHOCTH KHW3HH, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3I0POBBIO, YCTAHOBKHM Ha 370pPOBBI 00pa3 >KW3HU, OCO3HAHUE IOCIEJICTBHU U
HETPUSATHE BPEIHBIX MPUBBIYEK (YIIOTPEOJICHUS aJIKOTOJIsl, HAPKOTUKOB, KYPECHHS),
HEOOXOAMMOCTH COOJIFOJICHUST TIpaBWJI O€30MacHOCTH MpH  OOpalleHUuu C
XHMHYECKUMU BEIIECTBAMHU B OBITY U PEAIbHOMN KU3HU;

5) Tpy/10BOr0 BOCIIUTAHUS:

WHTEpEC K MPAKTHYECKOMY M3yUCHHIO Mpodeccuil u Tpyaa pa3indyHOro poja,
yBOXEHUE K TPYAYy M pe3yyibTaTaM TPYAOBOM ACATEILHOCTH, B TOM YHCIIEC Ha
OCHOBE TIPUMEHEHHS TPEAMETHBIX 3HAHMK IO XUMHUM, OCO3HAHHBIM BBIOOP
WHJMBUIYaJTbHON TPACKTOPUH MPOJOJDKEHUS 00pa30BaHUs C YYETOM JIMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCIIeHON MpodeCcCHOHANBHON ESITEIbHOCTH U Pa3BUTHS HEOOXOIUMBIX YMEHHH,
TOTOBHOCTH aIalITUPOBATHCS B MPOPECCUOHAIBHOM CPElIE;

6) 9KOJIOrM4eCKOro BOCIIUTAHMS:

AKOJIOTHYECKH IIEJeCO00pa3HOe OTHOIIEHHWE K MPUPOJIE€ KAaK HCTOUYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYIIeCTBOBAHMS, TOHUMAHUE [IEHHOCTH 3JI0POBOTO H
Oe3omacHoro oOpasza JKM3HHU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
¢u3nuecKoMy U TICUXMYECKOMY 3J0POBBIO, OCO3HAHHME IIEHHOCTH COOJIOJCHUS
npaBMJI 0€30MaCHOTO MOBEACHUS TP padoTe C BEIIECTBAMHU, a TAK)KE B CUTYAIUsX,
YTPOXKAIOIIKUX 3I0POBbIO U )KU3HHU JIIO/ICH;

CIIOCOOHOCTH TIPUMEHATH 3HAHUS, TMOJydaeMble MPU H3YYCHUH XUMHH, IS
peLIeHUs 3a/1a4, CBSI3aHHBIX C OKPYKAIOLIEH MPUPOJHOM CPENOM, I MMOBBILICHUS
YPOBHS  JKOJOTUYECKOW KyJNbTYpPhl, OCO3HaHHUS TJ00aTbHOTO  XapakTepa
AKOJIOTUYECKUX MpPOOJeM M MyTel UX pEeIlIeHHs] MOCPEICTBOM METOJ0B XHMUH,
HKOJIOTUYECKOTO MBIIIJICHUSI, YMEHHUSI PYKOBOJCTBOBATHCS UM B MO3HABATEIBHOM,
KOMMYHHUKAaTUBHOW U COLIMAJIbHON IIPAKTHKE.

METANPEIMETHBIE PE3YJIBTATbBI

B cocraBe MerampeaMeTHBIX PE3YNbTATOB BBIJACISIIOT 3HAYUMBIE IS
dbopMupoBaHUsT MUPOBO33PECHUSI OOIICHAYYHbIE TOHATUS (3aKOH, Teopus,
MPUHIIUII, TUTIOTE3a, (PAKT, CUCTEMA, MPOIECC, IKCIIEPUMEHT U JIPYTOe.), KOTOpbIE
HCIIOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YUYEOHBIX MpeIMeTaX M MO3BOJSIOT Ha
OCHOBE 3HAHWU U3 ITUX MPEAMETOB (POPMHUPOBATH MPEICTABICHUE O IEIOCTHOM



Hay4YHOUM KapTHUHE MUpa, U YHUBEPCAIbHbIC YU4eOHBIC NeUCTBUA (ITO3HABATEIbHEIE,
KOMMYHUKATHBHBIE, DETyJIATHBHBIE), KOTOpbIE 0O€cneuynBaloT (HOpMUPOBAHHE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUIAHMPOBAHUIO M OCYIIECTBICHHIO y4eOHOM
JeSTENbHOCTH.

Ilo3naBaTe/ibHBbIE YHHBEpPCAJIbHbIE YUeOHbIE JeHCTBUS

ba3oBble JJornyecKkue NecTBUA:

YMEHHUS UCIOJb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TP OCBOCHUU
3HaHUMU: pacKPBIBaTh CMBICI XUMHYECKUX MOHITHH (BBIACTSATH MUX XapaKTEepHBIE
MPU3HAKH, YCTAHABIWBATH B3aUMOCBSI3b C JPYTUMH TMOHATHSIMHU), HCIOJIH30BAThH
MOHSITHUS JJ1s1 O0OBSICHEHHS OTAEIbHBIX (DaKTOB U SBJICHUHN, BRIOUPATh OCHOBAHUS U
KpUTEpUU ISl KiIacCU(PUKAIMK XUMHYECKUX BEIIECTB U XUMUYECKUX PEaKIui,
yCTaHABIIMBATh TMPUYMHHO-CIIEJCTBCHHBIC CBSI3U MEXAY OOBEKTaMU H3Yy4YCHUS,
CTPOUTH JIOTUUECKHE PACCYXACHUS (MHIAYKTHUBHBIC, ICTYKTUBHBIEC, 110 aHAJIOTHH),
JieaTh BEIBOBI U 3aKIIFOUCHHUS;

yMEHUE TIPUMEHSTh B TPOIIECCE TMO3HAHUSI TMOHATHUS (MIPEAMETHBIC W
MeTarnpeIMEeTHbIC), CHMBOJIMYECKHE (3HAKOBBIC) MOJICIIH, UCTIOIb3YEMbIE B XUMHH,
npeoOpa3oBbIBATh MIUPOKO MPUMEHSEMbIC B XUMHUHU MOJCIBHBIC MPEICTABICHUS —
XUMHYECKUN 3HaK (CHMMBOJI JJIEMEHTa), XUMHUYecKas (opmyla U ypaBHEHHE
XUMHYECKOW peakiMu — MPHU PElIeHUH Y4eOHO-TT03HABATENbHBIX 3a7a4, ¢ YUETOM
ATUX MOJEJIBHBIX NMPEACTABICHUN BBISBISITh M XapaKTE€pPU30BaTh CYIIECTBEHHBIE
NPU3HAKUA U3YYaeMbIX O0OBEKTOB — XMMHUYECKUX BEIIECTB U XUMUUYECKUX PEaAKIIHil,
BBISBJISITE  OOIIME  3aKOHOMEPHOCTH, NPUYMHHO-CIEJICTBEHHBIE CBSI3M U
IPOTUBOPEUHS B U3YyUAEMBIX IIPOLIECCAX U SIBICHUSX.

Ba3oBnble uccienoBarejabcKkue 1eCTBHA.

YMEHUE MCIOJIb30BAaTh IOCTABJICHHBIE BOIPOCHI B KAYECTBE WHCTPYMEHTA
MO3HAHUS, a TaKXKe B KAaueCTBE OCHOBBI IJisi (DOPMUPOBAHUS THUIOTE3bI IO
MIPOBEPKE MPABUILHOCTU BBICKA3bIBAEMBIX CYKICHUM;

NpUOOPETeHHE ONbITa M0 IUIAHWPOBAHUIO, OpPraHU3AMU W TIPOBEICHUIO
VUCHHUYECKHX OJKCIMEPUMEHTOB, YyMEHHE HaOII0gaTh 3a XOJOM MpoIiecca,
CaMOCTOSITETILHO MPOTHO3UPOBATH €ro Pe3yJbTaT, POPMYyIUpPOBATH 00OOIIECHUS U
BBIBOJIbI 110 pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEAOBAHUS, COCTABIATH OTYET
0 MpojeJIaHHON padoTe.

Pabora ¢ ungopmaumeii:

yMEHHE BBIOWpaTh, AHAIW3UPOBATH W WHTEPIPETUPOBATH HHQPOPMAIIUIO
Pa3IUYHBIX BUJOB U (OpPM MpE/ICTaBICHUS, MOTYy4aeMyl0 U3 pa3HbIX HCTOUYHHKOB
(Hay4HO-TIOMYJISIpHAST  JIUTEpaTypa XUMHUYECKOTO COJACpP)KaHUS, CIPaBOYHBIC
nocodbusi, pecypcbl MHTepHETa), KPUTHUUECKH OIEHUBATh MPOTHUBOPEUUBYIO U
HEJIOCTOBEPHYIO HH(OpMAIIHIO;



YMEHHE NPUMEHSITh PA3JIMYHBIE METOJbI M 3alpOChl MPU MOUCKE U OTOOpE
uH(pOpMAIMM W COOTBETCTBYIOUIMX JAHHBIX, HEOOXOAMMBIX ISl BBIIOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 33/1a4 ONPEAEIEHHOTO TUIA, MPUOOPETEHUE ONBITA B
00JaCTH  MCMOJB30BAHMUS  HMH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJIEHUE KYJIbTYpOIl aKTUBHOI'O MCIOJIb30BAHMS PA3IMUHBIX IOMCKOBBIX CUCTEM,
CaMOCTOSITEIILHO BHIOMPATh ONTUMANIbHYIO (POpMY IpeacTaBlieHus HHDOpMauu u
WUIIOCTPUPOBATh pelIaeMble 3aJauyd HECJIOXKHBIMU CXEMaMu, JharpammaMu,
OpyruMH popMaMu rpauKui U UX KOMOMHAIUSMU;

yMEHHE HCHOJb30BaTh M aHAJIU3UPOBATh B Mpouecce ydyeOHOM W
UCCJIeI0BATEIbCKON JESITENIbHOCTH MH(OPMALUIO O BIMSHUM IMPOMBIILIEHHOCTH,
CEJIbCKOTO XO034MCTBAa M TPAHCIOpPTAa HA COCTOSHUE OKPY’KaloIleW MPUpOIHON
Cpellbl.

KommyHuKkaTHBHBIE YHUBepcaIbHbIe YUeOHbIe 1eficTBUS:

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

YMEHHUS  TMPEJCTaBIATh  MOJYyYEHHbIE  pe3yJbTaThl  IMO3HABATEIHLHOMN
NEATEIbHOCTA B YCTHBIX M IIMCBMEHHBIX TEKCTaxX; JeJlaTb MPEe3eHTalUI0
PE3YJIHTATOB BBIMIOJHEHUS XMMHUYECKOr0 JIKCIEepUMeHTa (J1abopaTopHOro OTbITA,
1ab0paTOpHOM pabOTHI MO UCCIEAOBAHUIO CBOMCTB BEILIECTB, YUEOHOTO IPOEKTA);

yMEHHUS y4eOHOro COTPYIHHUYECTBA CO CBEPCTHUKAMH B COBMECTHOM
NO3HABATEJIbHOM W HCCIENOBAaTEIbCKONM  JEATEIbHOCTH IpPU  PEUICHUH
BO3HUKAIONIUX MpPOOJIeM Ha OCHOBE Yy4€Ta OOIIMX HHTEPECOB U COTJIACOBAHUS
no3unuil (00CyXJIeHrs, 0OMEH MHEHUSIMU, «MO3TOBBIE IITYPMbD», KOOPIAWHAIIUS
COBMECTHBIX JCHCTBHI, OINpENEICEHUE KPUTEPUEB IO OLEHKE KadecTBa
BBITIOJTHEHHOM pabOoTHI U IpyTHE).

PeryasiTuBHbIC YHHBepCAIbHbIC YUeOHbIC 1eliCTBUS:

YMEHHE CaMOCTOSATEIBHO OIpPEAENATh LEJIH IEATEIbHOCTH, IJIAHUPOBATH,
OCYILIECTBIISATh, KOHTPOJIHUPOBATh U NPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
JeSITENbHOCTD, BEIOMpATh Hanboee 3((PEeKTUBHBIE CIIOCOOBI PENICHHS YICOHBIX U
MIO3HABATEIBHBIX 3a/1a4, CAaMOCTOSATEIBHO COCTaBIIATh WM KOPPEKTUPOBATH
MPEIJIOKEHHBIA QITOPUTM JCHUCTBUU MPU BBINOJHEHUU 33JaHUU C YYETOM
MOJTyYeHUs] HOBBIX 3HAHUN 00 M3y4yaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIMIX,
OLICHMBAaTh COOTBETCTBUE IOJIYYEHHOIO pE3yJibTaTa 3asBJICHHON LEIH, YMEHHE
HCITI0JIB30BaTh U aHAIIM3UPOBATH KOHTEKCTHI, IPEJIAraeMble B YCIOBUH 3aJaHUM.

HNPEAMETHBIE PE3YJIBTATHBI

B cocraBe mnpeaMETHBIX PpE3YJbTATOB IO OCBOCHHUIO 00s3aTEIbHOTO
COJIEpKaHMsl, YCTAaHOBJICHHOTO JaHHOM (QeaepaibHOW paboueil MNporpamMmon,
BBIICJIAIOT: OCBOCHHBIE OOYYalOLIMMUCS HAy4YHbIE 3HAHUS, YMEHHS U CIOCOOBI



NedcTBUM, creuudpuyueckue s NOpeaMeTHor obnactu  «XuMus», BUIbI
NEATeIbHOCTH 10  TOJIYYEHHWIO HOBOTO  3HAHHUS, €ro  HWHTepIpeTaluu,
peoOpa3oBaHUIO U MPUMEHEHUIO B PA3IMYHBIX YUEOHBIX U HOBBIX CUTYAIIUSX.

K xoHiy oOyuenus B 8 ki1acce npeaMeTHbIe pe3yJIbTaThl HA 6a30BOM YPOBHE

JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0YUAIOIMIUXCS YMEHUM:

e PACKpPBIBaTh CMBICII OCHOBHBIX XHMHUYECKHX MOHSTHN: aTOM, MOJIEKYIa,
XUMHUYECKHI 3JIEMEHT, MPOCTOE BEIIECTBO, CIOXHOE BEIIECTBO, CMECHh
(oHOpPOIHASE M HEOJIHOPOJIHAS ), BAJICHTHOCTh, OTHOCUTEJIbHASI aTOMHAs U
MOJIEKYJIIpHAasi Macca, KOJHWYECTBO BEILIECTBA, MOJb, MOJSpHAs Macca,
MaccoBasi JIOJIsl XUMUYECKOT0 AJIEMEHTa B COCIMHEHUU, MOJISIPHBIN 00bEM,
OKCHJI, KHCJIOTa, OCHOBAHHUE, COJIb, JJIEKTPOOTPULATEIBLHOCTh, CTETECHb
OKHCJICHUS, XMMHYECKasi peaxius, KiacCUuPuKamus peakiuil: peakiuu
COCMHEHUS, PEaKIMu Pa3I0KEHUs, PEaKIMu 3aMEIICHUs, pPEaKIuu
oOMeHa, HK30- ¥ SHJIOTEPMUUYECKHUE PEaKIMH, TEIUIOBOM 3P (HEKT peakiuu,
SAPO aToMa, JJEKTPOHHBIM CIIOH aToMma, aToMHas OpOUTallb, PAJUYC
aToMa, XMMHYECKasl CBsI3b, MOJISIPHAS M HEMOJISIPHAsi KOBAJCHTHAs CBS3b,
WOHHAsl CBSI3b, MOH, KaTUOH, aHMOH, PAacTBOP, MaccoBasi JOJisI BEIEeCTBa
(MpolieHTHAsI KOHIIEHTPAaIIKsi) 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
BEIIECTB U YPABHCHUN XUMHUUYECKUX PEAKIIUN;

e ONpENETSATh BAJICHTHOCTH ATOMOB DJIEMEHTOB B OMHAPHBIX COCTUHEHUSX,
CTeNeHb  OKUCJCHUS  JJIEMEHTOB B  OWHApHBIX  COCJUHEHUSX,
NPUHAJIEKHOCTh BELIECTB K OMNPEACIEHHOMY KIIACCY COEIWHEHHH IO
dbopMmynaMm, BHI XHUMHYECKOW CBs3W (KOBaJICHTHass M HOHHAs) B
HEOPraHMYECKUX COCTUHEHUSX;

e packpeiBaTh cMbica llepmogmueckoro 3akona J[. WM. MeHnneneesa:
JEMOHCTPUPOBATh MOHUMAHUWE NEPUOJIMYECKON 3aBUCUMOCTU CBOICTB
XUMHUYECKUX 3JIEMEHTOB OT UX MonoxkeHus B [lepmoamueckoit cucreme,
3aKOHOB COXPAHEHMsSI MacChl BEIIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO yU€HHsI, 3aKOHa ABOTaIpO;

e ONHUCHIBATH M XapakTepu3oBaTh Tabmmunyto Qopmy Ilepuogmyeckoit
CHUCTEMbl XUMHUUYECKHUX OJJIEMEHTOB: pa3jauyaTh TMOHATUS «TJABHAs
noarpymnmna (A-rpynmna)» u «mobouynas noarpynma (b-rpynma)», Mansie u
OoJIbIllIMEe TEPHUOJIbI, COOTHOCUTH OOO3HAUCHHUS, KOTOPbIE HMEIOTCS B
tabnune «llepuonnueckas cucrema xumudeckux osiaementos . .
MenneneeBay C UHCIOBBIMH XapaKTEPUCTHUKAMH CTPOEHUS aTOMOB



XUMHYECKUX AJIEMEHTOB (COCTaB M 3aps sfapa, 00Ilee YUCIO 3JIEKTPOHOB
U pacnpeereHre uX Mo 3JeKTPOHHBIM CII0SIM);

KJIACCU(UIIMPOBATh XUMUYECKHUE DJIEMEHTBHI, HEOPraHUYECKUE BEIECTBA,
XUMHUYECKHE peaKkiuu (M0 YUCIY M COCTaBY Y4YacTBYIOUIMX B PEaKIUU
BELIECTB, MO TEIIOBOMY 3D (DEKTY);

XapaKTepu30BaTh (OMHUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOJATBEPIKasi OMUCAHUE TPUMEPAMU MOJICKYJISIPHBIX
YPaBHEHUN COOTBETCTBYIOIUX XUMUYECKUX PEAKIUN;

IPOrHO3MPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX KaU€CTBEHHOI'O
COCTaBa, BO3MOXHOCTH TMPOTCKAHUS XHUMHUYECKUX TMPEBpAllEHUA B
Pa3IUYHBIX YCIOBUSX;

BBIUUCISATh OTHOCHUTEIBHYIO MOJIEKYJSIPDHYI0O M MOJSIPHYIO Macchl
BEIIECTB, MAacCCOBYIO JOJIO XUMHYECKOro »dJeMeHTa 1o Qopmyle
COEJIMHEHHUS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI
10 YPaBHEHUIO XUMHUECKOHN PEeaKIny;

MPUMEHSATh OCHOBHBIE OINEpaIliy MBICIUTEIIBHON JESATEIBHOCTH — aHAJIN3
U CUHTE3, CpaBHEHHUE, 0000IlIeHHEe, CHCTeMAaTHU3alnio, KiacCu(UKaIHIO,
BBISIBIICHHE NPUYMHHO-CJIEICTBEHHBIX CBA3€U — IJI1 U3Yy4YEHUS CBOWCTB
BEIIECTB W XHMHYECKHX PpEAKLUUM, €eCTECTBEHHO-HAy4YHbIE METO/bI
No3HaHUsI — HaOI0/IeHne, H3MEpEeHUE, MOCIUPOBAHUE, IKCIIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

cleioBaTh ~ NIpaBWJaM  IOJb30BAHUS ~ XUMHUYECKOM  mocynoil |
1abopaTopHBIM 00OpyAOBaHHWEM, a TaK)Ke TpaBuUiIaM oOOpalieHus C
BEILIECTBAMU B COOTBETCTBUM C HWHCTPYKLUMSIMU 10 BBINOJIHEHUIO
7a00paTOPHBIX XMMHYECKUX OIBITOB IO TOJYYCHHI0O U COOUPaHUIO
ra3oo0pa3HbIX BeEIIECTB (BOJAOpPOAA U KHCIOPOJa), MPUTOTOBICHUIO
pPacTBOPOB C OMNpPEAECIEHHONM MAaCCOBOM J0JI€W pacCTBOPEHHOTO BEIIECTBA,
IUIAaHUPOBaTh M MPOBOAUTH  XMMHYECKHE  DKCIEPUMEHTHI IO
pacIro3HaBaHUIO PACTBOPOB HIEIOYEH U KUCIOT C OMOIIbIO MHAUKATOPOB
(makmyc, heHondTanenH, METUIIOPAHK U IPyTHUE).

K xoH1y oOydenus B 9 kJj1acce npeaIMeTHbIe pe3yJibTaThl HA 0a30BOM yYPOBHE
JIOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCT Y OOYUAIOIINXCS YMEHUM:

PacKpbIBaTh CMBICII OCHOBHBIX XUMUYECKUX TMOHSITHUH: XUMUUYECKUU
AJIEMEHT, aTOM, MOJIEKyJa, WOH, KaTHOH, aHHOH, IPOCTOE BEUIECTBO,
CJIOKHOE€ BEIIECTBO, BaJE€HTHOCTb, 3JEKTPOOTPUIATEIBHOCTh, CTEIECHBb
OKHUCJICHUS, XUMUYECKasi peakiusi, XUMUYECKasi CBs3b, TEIJIOBOM 3(hPeKT
peakiuu, MOJb, MOJISIpHBIA  O0BEM,  pacTBOp,  DIEKTPOJIUTHI,
HE3JIEKTPOJIUTHI, JJIEKTPOJIUTHYECKAs IUCCOLMALMS, PEaAKIMU HOHHOTO
oOMeHa, KaTaJu3aTop, XWMHYECKOE paBHOBECHE, OOpaTUMble U



HEOOpaTUMBbIE pEaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE pEaKIIUU,
OKHUCJIUTENb,  BOCCTAHOBUTEIb, OKHCIEHHE W  BOCCTAHOBJICHHE,
amoTponus, aMmGpOTEPHOCTh, XUMHUUECKasi CBSI3b (KOBaJICHTHAsl, UOHHAas,
MeTaJUIM4ecKasi), KpUCTaUIMYecKas peumi€Tka, KOppo3us METalljIoB,
CIJIaBbl, CKOPOCTb XHWMHYECKON pEaKUuH, NPEAEIbHO JIOMyCTUMAas
koHueHTpauus [1/IK BemecTsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHWMHWYECKUX TOHATHUH U
MPUMEHSTH 3TU MOHATHS MPU ONKMCAHUH BEIIECTB U UX MPEBPAICHUI;
UCIIOJIB30BaTh XUMUYECKYI0 CHUMBOJHUKY JUISI COCTaBJICHUS (POpMys
BEILIECTB U YPABHEHUN XUMUUYECKUX PEAKIIHIA;

ONpPEAEsATh BAJICHTHOCTh U CTENEHb OKUCICHUSI XUMHUYECKUX JIEMEHTOB B
COCIMHEHUSAX PA3JIMYHOrO COCTaBa, MPUHAIJIEKHOCTh BEIIECTB K
onpeneéHHOMY KJIacCy COEIUHEHUN 1Mo ¢opMyrnaMm, BUJ XUMHUYECKOU
cBs3u (KOBAJICHTHAs, WOHHAs, MeETaJUIMYEeCKasi) B HEOPraHMYECKUX
COCMHEHUAX, 3aps]] MOHA M0 XUMHUYECKOU (opmylie, XapakTep cpelbl B
BOJIHBIX PACTBOpPAaX HEOPraHWYECKUX COCIMHEHMH, THUIl KPUCTAIUIMYECKOM
pEeLIETKM KOHKPETHOTO BEIECTBA;

packpbiBaTh cmbich [lepuomnueckoro 3akona [[. U. MenneneeBa u
JEMOHCTPUPOBATh €ro TOHMMAHHME: ONUCHIBATh M XapaKTEPU30BaTh
Tabinunyto dopmy Ilepromnyeckoit CUCTEMBI XUMHUYECKUX SJIEMEHTOB:
paznuyaTth MOHSATUS «rJaBHas mnoarpynmna (A-Tpynma)» U «noOodHas
noarpynmna (b-rpynma)», Mameie U OONbIIME TEPHOIBI, COOTHOCHUTH
0003HaYCHUS, KOTOPhIE HMMEIOTCS B TEPUOJAMYECKON Tabimie, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XUMHUYECKUX
AJIEMEHTOB (COCTaB M 3apsia  sijapa, o0OIIee 4YUCIO DJICKTPOHOB U
pacmpeneneHue UX 1O DOJIEKTPOHHBIM CIIOSIM), OOBSCHATH OOIIHE
3aKOHOMEPHOCTU B U3MEHECHUM CBOMCTB 3JIEMEHTOB M UX COCAWHECHUU B
npeaeaax MajiblX IEPUOAOB U TJIaBHBIX MOATPYIIL C YUYETOM CTPOCHUS HX
aTOMOB;

KJIacCU(UIIUPOBATH XUMUYECKUE DJIEMEHTHI, HEOPTraHMYECKUE BEIIECTBA,
XUMHUYECKHE peakluH (MO YUCIAY M COCTaBy Y4YacTBYIOUIMX B PEAKIIUU
BEIIECTB, MO TETUIOBOMY 3(PeKTy, M0 M3MEHEHHIO CTETICHEeW OKUCICHUS
XUMUYECKUX PJIEMEHTOB);

XapaKTepru30BaTh (OMUCHIBATH) OOIME W CHEMUPUUECKUEC XUMUUICCKUE
CBOWMCTBA MPOCTBIX M CIOXKHBIX BEUIECTB, ITOATBEPXKAAs OIMUCAHUE
MpUMEPAMU MOJIEKYJIAPHBIX W HOHHBIX YPaBHEHUW COOTBETCTBYIOIIMX
XUMHUYECKUX PEaKIU;

COCTaBJISITh YPAaBHEHHSI DBJIEKTPOJUTUYECKOM JHUCCOLMALNMN  KHUCIOT,
LIEJIOYEN U COJIEH, MOJIHBIE U COKPALIEHHBIE YPABHEHUS PEAKIIMIA MOHHOTO



oOMeHa, YpaBHEHHS pEaKIHil, MOATBEPKAAOIINX CYIIECTBOBAHUE
TeHETUYECKON CBS3M MEXK/Yy BEIIECTBAMH Pa3IMUHBIX KIACCOB;
pPacKphIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKIIHiA
MIOCPEICTBOM COCTABJICHHS JIEKTPOHHOTO OaaHca dTHX PeaKInii;
NPOTHO3MPOBATh CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT HUX CTPOCHHUS,
BO3MOXHOCTH TIPOTEKAHHMS XUMHUYCCKUX IMPEBPAIICHUA B Pa3IHMYHBIX
YCTIOBHSIX;

BBIUUCIIATh OTHOCHUTEIBHYI0 MOJEKYISIPHYIO W MOJSIPHYIO MaccChl
BEIIECTB, MACCOBYIO JIOJMI0 XHMHYECKOTO »JJIeMeHTa 1o ¢opMmyie
COCTMHEHHsI, MACCOBYIO JIOJIFO BEIIECTBA B PACTBOPE, MPOBOJUTH PACUETHI
10 YPaBHEHUIO XUMHUECKON peaKInu;

coOnmoaTh  MpaBuja  MOJIb30BAHUS ~ XMMHUYECKOM  MOCylAoH U
nabopaTopHBIM O0OpYIOBAaHUEM, a TakKe IMpaBWwiIa OOpameHus ¢
BEIIECTBAMU B COOTBETCTBHM C HWHCTPYKUUSMU TIO BBITIOJTHEHHUIO
1a00paTOPHBIX XUMUYECKUX OTBITOB IO TIOJYYCHHIO W COOMpaHHIO
ra3000pa3HbBIX BEUIECTB (AMMHUAKa U YTIICKUCIIOTO Ta3a);

NPOBOJIUTh  PEAKIMH, MOATBEPKIAIONIME  KAYeCTBEHHBI  COCTaB
Pa3TUYHBIX BEHIECTB: PACIIO3HABATH OMBITHBIM MyTEM XJIOPUI-, OPOMMU/I-,
noaua-, kKapOoHat-, ¢ocdar-, cuIMKaT-, Cyibdar-, THIPOKCHUI-UOHBI,
KaTHOHBl aMMOHHUSI M MOHBI MU3YYEHHBIX METAIJIOB, NMPUCYTCTBYIOIIUE B
BOJIHBIX PACTBOpPaxX HEOPraHWUYECKUX BEUIECTB;

NPUMEHSITh OCHOBHBIC OTEPAIMi MBICIUTEIFHON ACSTEIBHOCTH — aHAIU3
U CHHTE3, CpaBHEHHE, O0000IIeHHe, CHUCTEeMaTH3allMI0, BBHISBICHUE
IPUYUHHO-CIIEJICTBEHHBIX CBSI3€M — Il M3Y4YECHHsS] CBOMCTB BEIECTB U
XUMHYECKUX PEaKIUH, €CTeCTBEHHO-HAyYHbIE METOJAbl TO3HAHMUS —
HAOJIIO/ICHNE, W3MEpPEHUE, MOJEIUPOBAHHE, IKCIEPUMEHT (peasbHbI U
MBICJICHHBIN ).



TEMATHUYECKOE IINIAHUPOBAHUE

8 KJIACC
KoaunyecTBO yacoB
Ne HanmeHoBaHMe pa3je/ioB U DJIeKTpOHHbIe (LN (POBbHIE)
KonTtpoibHbie IIpakTHYeckue
n/n TeM NMPOrpamMMblI Bceero o0pa3oBaTe/ibHbIE PECYPChI
padoTsbI padoThI
Paznean 1. IllepBonayanbHbie XUMUYECKHE OHATHS
Xumus — BakHas 00J1acTh
11 €CTECTBO3HAHUS U 5 5 bubnuorexa [JOK
' MPAKTUYECKOUN ACATETbHOCTH https://m.edsoo.ru/7f41837c
yeJIoBeKa.
19 BemectBa 1 xuMu4yeckue 24 1 bu6moreka [IOK
' peaxIuu. https://m.edsoo.ru/7f41837c
Hroro mo pazgeny 29
Pa3znen 2. BaxHeiinue npeacraBuTe/ M HEOPraHN4ecKnX BelecTn
51 Bosznyx. Kucnopoa. [Tonsitue 8 bubnuoreka [JOK
' 00 OKCHIax. https://m.edsoo.ru/7f41837c
99 Bopopoa. Ilonsitue o kucnorax 12 1 bu6mmoreka [JOK
' U COJISIX. https://m.edsoo.ru/7f41837c
53 Bopna. PactBopsr. [Tonsitue 06 7 1 1 bu6mmoreka [JOK
' OCHOBAHHUSX. https://m.edsoo.ru/7f41837c
OCHOBHBIE KJIacChl bubnuoreka [JOK
2.4 . 20 1 1
HEOPraHUYECKUX COCAMHEHUM. https://m.edsoo.ru/7f41837c
Hroro no paszneny 47

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



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 [JOK

31 XAMHUYECKHX dyieMeHToB 1. U. o https://m.edsoo.ru/7f41837c
MenpneneeBa. CtpoeHue aToma.
XumMu4decKas CBS3b.
3.2 OKHUCIUTEIBHO- 11 brbmmorexa LTOK
https://m.edso00.ru/7f41837¢
BOCCTAHOBHUTCJIbHBIC PCAKIINH.
bubmmoreka [{OK
Hroro no pasaeny 20 https://m.edso00.ru/7f41837¢
PesepBHOE Bpems 6 bubmorexa LIOK
https://m.edso00.ru/7f41837¢
OBHIEE KOJIMYECTBO YACOB I10 102

[TPOI'PAMME



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

9 KUIIACC

KoJsimyecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypchbl
Pa3nes 1. BemecTBo  XuMHuyeckmne peakuun
11 [ToBTOpEHue u yriybieHne 3HaHUN 5 1 bubnnorexa [JOK
' OCHOBHBIX pa3/IesioB Kypca 8 Kjacca. https://m.edsoo.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubmuorexa [JOK
' peaxIuii. https://m.edsoo.ru/7f41a636
13 DIIEKTPOJIUTUYECKAS] JUCCOIUALIHSL. 8 1 1 bubmuorexa [JOK
' XHWMHUYECKUE PEAKIIUN B PACTBOPAX. https://m.edsoo.ru/7f41a636
Hroro mo pazgeny 17
Pa3nena 2. HeMeTa/JILI M X COeAMHEHHUS
51 OO6mrast XxapaKTepUCTUKAa XUMUUYECKHUX 4 1 bubnuoreka [JOK
' anemeHTOB VIIA-rpymmel. ["amoreHsr. https://m.edsoo.ru/7f41a636
OO01as XxapakTepUCTUKA XUMUYECKHX
2.2 anemeHToB VIA-rpynmel. Cepa u eé 6 bubmorexa HOK
' PYHHpL. Lp https://m.edso0.ru/7f41a636
COEIMHEHMUS.
OO01as XxapakTepuCTUKa XUMUYECKHX
2.3 anemeHToB VA-Tpynmsl. A3ot, pochop u ux 7 1 bubmorexa HOK
' PYITHbL. ’ P https://m.edso0.ru/7f41a636
COEIMHEHMUS.
OO1as XxapakTepUCTUKA XUMUYECKHIX
24 aneMmeHTOB |VA-rpynmel. Yraepoa 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 COeTUHEHU A

. bubnmoreka [JOK
31 Obupte CBOACTB METANIOB. 4 https://m.edsoo.ru/7f41a636
N bubnuorexa [JOK
3.2 Baxneiiime MeTa/UIbl 1 UX COSIUHEHUS. 16 httos://m. eds0o.ru/7f41a636
Wroro mo pazueny 20
Paznen 4. Xumus u okpy»aiomnias cpeaa
41 B Bexa 3 bubmmoreka [IOK
. eIIeCcTBa U MaTepUAIbl B )KH3HH YEJI0 . httos://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
p HOE BDEMSL 3 bu6moreka [IOK
c3cpe P https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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




IHOYPOYHOE IIVIAHUPOBAHHUE

8 KUIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrtpoabubie | IlpakTuueckue
n/n Bcero u3yuyeHnusi | oOpa3oBaTesibHbIE
padoTsbI padoThI
pecypchl
1 [Ipenmer xumuu. Poss xuMuu B )KU3HU 1 bubmmoreka [{OK
yenoBeka. Tena u BelecTna. https://m.edsoo.ru/ff0d210c
5 IlonsTtue o MeTogax MO3HAHUS B 1 bu6moreka [IOK
XUMHH. https://m.edsoo.ru/ff0d227e
[IpakTnueckas padorta Ne 1 «[IpaBuiia
3 paboTHI B TaOOPATOPUN U TIPUEMBI 1 bubmuorexa [JOK
oOpareHus ¢ 1abopaTOpHBIM https://m.edsoo.ru/ff0d23dc
000pyTOBaHUEM).
Uuctele BemecTBa 1 cMecu. CriocoObl bubmuorexa [JOK
4 . 1
pa3aesieHusi CMecen. https://m.edsoo.ru/ff0d26ca
[IpakTrueckas padora Ne 2
5 «Paznenenne cmeceit (Ha mpumepe 1 bubmorexa HOK
a . p p https://m.edsoo.ru/ff0d28c8
OYHMCTKHU TIOBAPCHHOU COJIH)».
bubmuoreka [JOK
6 A . 1
TOMBI H MOJCHyIH https://m.edsoo.ru/ff0d2a6¢c
7 XUMHUYECKHUE AIEMEHTbI. 3HAKH 1 bubnuoreka [JOK
(CUMBOJIBI) XUMUYECKUX 3JIEMEHTOB. https://m.edsoo.ru/ff0d2be8
3 XUMHYECKHUE DJICMEHTHI. 3HAKH 1 bu6mmoreka [JOK
(CMMBOJIBI) XUMHYECKUX IIEMEHTOB. https://m.edsoo.ru/ff0d2be8
b K
9 [IpocThie U CIOKHBIE BEIECTBA. 1 nomotexa [0

https://m.edsoo.ru/ff0d2a6¢



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

1 A - €HHe.

0 TOMHO-MOJICKYJISIPHOE YICHH https://m.edsoo.ru/ff0d2d50
3aKOH MOCTOSIHCTBA COCTaBa BEIIECTB.

11 Xumunueckas popmyrna. BareHTHOCTD Bubnnotexa LIOK

pMyIIa- https://m.edsoo.ru/ff0d2eae
aTOMOB XUMHYECKHUX DJIEMEHTOB.
3aKOH MOCTOSIHCTBA COCTAaBa BEIIECTB.
12 X eckas o a BaJ'ICHTIII{IOCTI) bubnuorexa LIOK
AMUYECKast MyJa.
PMY. https://m.edsoo.ru/ff0d2eae
aTOMOB XUMHYECKHX DJIEMEHTOB.

13 OTHOCHUTENBHAS aTOMHAsT Macca. bubnuorexa [JOK
OTHOCHUTENBHAS MOJICKYJISIpHAs Macca. https://m.edsoo.ru/ff0d323c
OTHOcCHUTENbHAS aTOMHAs Macca. bu6moreka [IOK

14
OTHOCHUTENBHAS MOJICKYJISIpHAs Macca. https://m.edsoo.ru/ff0d323c

15 MaccoBas 10J1s1 XHMAYECKOTO bu6moreka [IOK
3JIEMEHTA B COCTUHEHUH. https://m.edsoo.ru/ff0d350c

16 MaccoBas 10J1s1 XHMHYECKOTO bubmuorexa [JOK
3JIEMEHTA B COCTUHEHUH. https://m.edsoo.ru/ff0d350c

17 KoaunuectBo BemecrBa. MoJib. bubnmuoreka [JOK
MognspHas macca. https://m.edsoo.ru/ff0d5230

18 KoaunuectBo BemecrBa. MoJib. bubnmuoreka [JOK
MognspHas macca. https://m.edsoo.ru/ff0d5230

19 Ddu3nYecKrue U XUMHYECKUE SIBICHHUS. bubnuoreka [JOK
XuMuueckasi peakiius. https://m.edsoo.ru/ff0d37fa

20 Ddu3nyecKrue U XUMHYECKUE SIBICHHUSL. bubmuoreka [JOK
XuMuueckasi peakiius. https://m.edsoo.ru/ff0d37fa

21 [Ipu3Haky u yciaoBHUs NPOTEKaHUS bubnuoreka [IOK
XUMHUUYECKUX PEAKLIUM. https://m.edsoo.ru/ff0d3al6

29 3aKOH COXpaHEHHUs1 MacChl BEUIECTB. bubnunoreka [JOK

XUMUYECKHUE YpaBHCHUH.

https://m.edsoo.ru/ff0d3b88



https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
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3aKoH COXpaHEHUsI MaCcChl BEIIECTB.

bubmuoreka [JOK

23
XHWMHUYECKUE YPABHECHUS. https://m.edsoo.ru/ff0d3b88
BrrunciieHus KOJIn4ecTBa, MacChl
24 BEIIECTBA 10 YPABHEHUAM XUMHYECKUX bubmmorexa [TOK
. P https://m.edsoo.ru/ff0d5708
peaxIui.
BrurunciieHus Koan4ecTBa, MacChl
25 BEIIECTBA 10 YPAaBHEHUAM XUMHYECKUX bubmorexa [TOK
N P https://m.edsoo.ru/ff0d5708
peaxIui.
Krnaccudukarus XuMHYECKUX peaKIni
26 (coemuHEeHMS, Pa3I0KCHHS bubnmorexa LOK
> P i https://m.edsoo.ru/ff0d3f34
3aMeleHus, oOMeHa).
Knaccudukammsa XUMAYECKUX PEAKIUHA
27 (coe I/II-(};HI/ISIH a3JI0KEeHUS ’ bubamorera LOK
g P ’ https://m.edsoo.ru/ff0d3f34
3aMernieHus, 0OMeHa).
M. B. JIoMOHOCOB — y4€HBIii-
28 sHIKIIoneaucT. O0o0ImeHne 1 bubmorexa HOK
1 AT Hf https://m.edsoo.ru/ff0d40c4
CHCTEMAaTHU3aLUs 3HAHUH.
KontponpHas padorta Nel o teme bubnuoreka [JOK
29
«BelllecTBa 1 XUMUYECKHUE PEAKIIUI. https://m.edsoo.ru/ff0d4290
Bo3nyx — cMech razos. CocraB
30 Bo3ayxa. Kucinopon — siieMeHT u bubmnorexa [JOK
Ayxa. post https://m.edsoo.ru/ff0d448e
npocToe BemecTBo. O30H.
dusznueckue U XUMHUYECKUE CBOMCTBA
31 KHCJIOpoJia (PeaKIuy OKUCICHUS bubmmorexa [JOK
posa (peaxtl ’ https://m.edsoo.ru/ff0d4614
ropenue). [lonstue 06 okcuaax.
dusnyeckne U XUMHUYECKHE CBOMCTBA
bu6mmoreka [JOK
32 KHCIIOpoJia (peakuy OKUCICHUS,

ropenue). [lonstue 06 okcuaax.

https://m.edsoo.ru/ff0d4614
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Cnoco0bl ONTy4eHus KUCI0poa B

33 J1a00paTOPHH M MPOMBIILJICHHOCTH Bubmmorexa LIOK
patop P ' https://m.edsoo.ru/ff0d497a
[IpuMeHeHue kucnopoa.
TennoBoit 3¢ ekt XuMHIecKoit
34 peaKuuu, MOHITHE O bubmmoreka [{OK
TEPMOXMMHUYECKOM YPABHEHUH, DK30- U https://m.edsoo.ru/ff0d4790
SHIOTEPMHUUECKUX PEAKITUSIX.
TennoBoii 3¢ ekt xumMuueckon
peaxkuuu, IoHATHE O bubnuorexa [JOK
35
TEPMOXMMHUYECKOM YPABHEHHUH, IK30- U https://m.edsoo.ru/ff0d4790
SHIOTEPMHUCECKUX PEAKITUIX.
TommBo (HedTh, yroiab U METaH).
36 3ar ${3HeI-EI/Ie(1];OS . a, CIIOCOOBI c)ero bubmorexa [IOK
p yxd, https://m.edsoo.ru/ff0d4c4a
MPEAOTBPAILICHHUS.
[IpakTrueckast pabota Ne 3 o Teme
37 «ITonmyuenue u cobupanue Kucaopoaa Bubmmorexa [IOK
v N p poaa, https://m.edsoo.ru/ff0d4ae2
W3y4YEHUE €ro CBOMCTBY.
38 Boaopon — sneMeHT u mpoctoe bubnmuoreka [JOK
BeniecTBo. Haxoxaenue B mpupo/e. https://m.edsoo.ru/ffod4ddo
39 dOu3ndecKnue U XMMHUYECKHUE CBOMCTBA bubnmuoreka [JOK
Bojiopoja. [Ipumenenue Boopoa. https://m.edsoo.ru/ffod4ddo
bubmuoreka [JOK
40 I1 .
OIUITHE O KHCAOTAX 1 COMAX https://m.edsoo.ru/ff0d50d2
41 [ToHsaTHE O KHCIIOTaX U COJISIX bubmmorexa [IOK
' https://m.edsoo.ru/ff0d50d2
42 CriocoOslI mostydeHus: BOAOPOa B bubnunoreka [JOK
1a00paToOpHH. https://m.edsoo.ru/ff0d4dd0
43 [Ipaktuyeckas padora Ne 4 o reme bubnuoreka [IOK
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«[lony4yenue u cobupanue BOAOPO/Ia,
HU3YYECHHUE ETO CBOMCTBY.

https://m.edsoo.ru/ff0d4f42

44 MomnsipHblii 00bEM Ta30B. 3aKOH bubnuorexa [JOK
ABoragpo. https://m.edsoo.ru/ff0d542¢
45 MomnsipHblii 00bEM Ta30B. 3aKOH bubnuorexa [JOK
ABorazapo. https://m.edsoo.ru/ff0d542e
Brrunciaenus 00b€Ma, KOJIMYeCcTBa
46 BEIIECTBA ra3a Io €ro U3BECTHOM bubmorexa HOK
. N Y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA UIH 00BEMY.
Brrunciaenust 00n€Ma, KOJIM4YecTBa
47 BEIECTBA ra3a 1o ero U3BECTHOM bubmorexa [IOK
. N Y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA UIIH 00BEMY.
Boraucnenus 00EMOB Ta3oB 110
48 ABHECHMIO PEAKIIMH Ha OCHOBE 3aKOHA bubmorexa IOK
yp . peak . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIICHHUH Ta30B.
Brruucnenust 00EMOB ra3oB 1Mo
49 ABHCHUIO PEaKIIMU Ha OCHOBE 3aKOHa bubmorera [JOK
yP . peaKtt . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIICHHUH Ia30B.
50 dOu3ndecKknue U XMMHUYECKHUE CBOMCTBA bubnmuoreka [JOK
BOJIBI. https://m.edsoo.ru/ff0d587a
51 CocraB ocHoBanuii. [Tonstue 06 bubnunoreka [JOK
WHIMKATOpax. https://m.edsoo.ru/ff0d59e2
52 CocraB ocHoBanuii. [lonstue 06 bubnunoreka [JOK
WHIMKATOpax. https://m.edsoo.ru/ff0d59e2
Bona kak pactBoputens. HachlmeHHbIe
53 u HeHaCLIpeHHbII;) acTBOpbl. MaccoBas bubmorexa HOK
Hl P pEL- https://m.edsoo.ru/ff0d5b40
JI0JISI BEIIECTBA B PACTBOPE.
54 Bona xak pactBopurens. HacbleHHble bubnuorexa [IOK
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Y HEHACBIIICHHBIE pacTBOPBL. MaccoBas
J0J151 BELIECTBA B PACTBOPE.

https://m.edsoo.ru/ff0d5b40

[Ipaktuyeckas pabora Ne 5 o teme
«IIpuroroBneHue pacTBOPOB C

bubmmoreka [{OK

55
ONpeAEeNIEHHON MAacCOBOM 10EH https://m.edsoo.ru/ff0d5eba
PAacTBOPEHHOTO BEWIECTBAY.
56 KonTponsnas pabora Ne2 no teme bubnuorexa [JOK
«Kucnopoa. Bomopoa. Bonay. https://m.edso0.ru/ff0d6342
57 Oxkcuapl: cocTaB, Kiaccudukaus, bubnuoreka [JOK
HOMEHKJIATYpA. https://m.edsoo.ru/ff0d664e
Oxkcunpl: cocTaB, Kiaccudukaus, bu6moreka [IOK
58
HOMEHKJIATYpa. https://m.edsoo.ru/ff0d664e
[Tosmydenne u XMMHUYECKUE CBOMCTBA
59 KHCJIOTHBIX, OCHOBHBIX M aM()OTEPHBIX bubmorexa IOK
’ P https://m.edsoo.ru/ff0d664e
OKCHJIOB.
[Tonydyenne u XMMHUYECKUE CBOIMCTBA
60 KHCJIOTHBIX, OCHOBHBIX U aM(POTEPHBIX bubmorexa IOK
’ P https://m.edsoo.ru/ff0d664e
OKCHJIOB.
o1 OcHOBaHUS: COCTaB, KiIacCUpUKAIIHS, Bu6morexa [OK
HOMCHKIIATYpa. https://m.edsoo.ru/ff0d67ca
6 OcHOBaHUS: COCTaB, KJIacCUpUKAIIHS, Bu6muorexa LIOK
HOMCHIJIATYpa. https://m.edsoo.ru/ff0d67ca
63 [Tonyuenune u XuMU4eCKHE CBOMCTBA bubnuoreka [IOK
OCHOBAaHMM. https://m.edsoo.ru/ff0d67ca
64 [Tonyuenue u XuMu4eCKre CBOWCTBA bubnuoreka [IOK
OCHOBAaHMM. https://m.edsoo.ru/ff0d67ca
65 Kucnotsl: cocras, knaccuduxarus, bu6nmoreka [JOK
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HOMEHKJIaTypa. https://m.edsoo.ru/ff0dfee2
KucnoTsl: cocras, knaccudukarus, bubmuoreka [JOK
66
HOMEHKJIaTypa. https://m.edsoo.ru/ff0dfee?
67 [Tony4yeHue u XUMUYECKUE CBOKCTBA bubnuorexa [JOK
KHCJIOT. https://m.edsoo.ru/ff0dfee2
68 [Tony4yeHne n XUMHUYECKHE CBONCTBA bubnuorexa [JOK
KHCJIOT. https://m.edsoo.ru/ff0dfee2
Conu (cpeaHne): HOMEHKIATypa,
69 cnocof(ib]f TOJT )GHI/HI XHMHHZEKHe bubmmorera [JOK
N yi ’ https://m.edso00.ru/00ad9474
CBOWCTBA.
Comu (cpenHue): HOMEHKIIATypa,
70 CHOCOE(SLII) TIOJT )eHI/ISI XHMHqZSKHe bubmorera [JOK
N yi ’ https://m.edso00.ru/00ad9474
CBOWCTBA.
[Ipaktrueckas padota Ne 6. Permenue
SKCIIEPUMEHTAIBHBIX 337a4 110 TEME bubnuoreka [IOK
71
«OCHOBHBIE KJIaCChl HEOPTaHUYECKUX https://m.edsoo.ru/00ad9b7c
COEUHEHUNY.
79 I'enernueckas cBsi3b MEXKY KiaccaMu bubnuoreka [JOK
HEOpPraHWYECKUX COCTMHEHHUMN. https://m.edsoo.ru/00ad9a50
73 I'enernueckas cBsi3b MEXKY KiaccaMu bubnuoreka [JOK
HEOPraHUYECKUX COCAMHEHUM. https://m.edsoo.ru/00ad9a50
74 O06001IeHne U cuCTeMaTH3alus bubnunoreka [JOK
3HaHUMU. https://m.edsoo.ru/00ad9ch2
75 O06001eHne u cucTeMaTu3anus bubnunoreka [JOK
3HAHUM. https://m.edsoo.ru/00ad9ch2
KonTponpHas padota Ne3 o teme
| bu6mmoreka [JOK
76 OcHOBHBIE KJIaCChl HEOPTaHUYECKUX

coequHEeHnN".

https://m.edsoo.ru/00ad9ela
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[TepBbIe MOTBITKY KIIACCH(PUKAITUU

77 XUMHYECKUX dieMeHTOB. IlonsaTue o bubmorexa LIOK
) https.//m.edsoo.ru/00ad9ffa
pyNIax CXOJTHBIX HIIEMEHTOB.
[Tepuonnueckuii 3aKOH U
78 Ileproauueckas cucTeMa XUMHYECKUX bubmorexa HOK
pUOA https://m.edsoo.ru/00ada52c
anemeHToB JI. . Menjeneena.
79 Ilepuoasl, rpyIIIbEL, TOATPYIIIIBI bubmmorexa [TOK
PHOMBL, TPYIIEL, TOATPYIHIBL. https://m.edsoo.ru/00ada52c
80 Crtpoenue atomoB. CocTaB aTOMHBIX bubnuorexa [JOK
anep. N3oTomsl. https://m.edsoo.ru/00ada342
CtpoeHue AIeKTPOHHBIX 000JI09eK
. bubmuorexa [JOK
81 aToMOB 3J1eMeHTOB [leproanueckoit
https://m.edsoo.ru/00ada6bc
cuctemsl /1. 1. Menneneena.
CtpoeHue AIeKTPOHHBIX 000JI09eK
. bu6mmoreka [IOK
82 aToMOB 3J1IeMeHTOB [leproanueckoit
https://m.edsoo.ru/00adaébc
cuctemsl /1. 1I. Mennaeneena.
XapakTepucTuKa XUMHUYECKOTO
83 9JIEMEHTA TI0 €ro MOJ0KEHHIO B bubnuoreka [JOK
[Tepuonnueckoii cucreme /1. U. https://m.edsoo.ru/00ada824
Meunneneesa.
XapakTepucTUKa XUMHUYECKOTO
84 DIIEMEHTA 110 €T0 MOJIOKEHHUIO B bu6mmoreka [JOK
[Tepuonunueckoit cucreme /1. U. https://m.edsoo.ru/00ada824
Mennemneena.
3nauenue [lepuoauyeckoro 3akoHa Jiist
85 pa3BUTHs HayKu U npaktuku. 1. W. bubnuoreka [IOK

MenaeneeB — y4€HBIN, IEAaror u
IpaKIaHWH.

https://m.edsoo.ru/00ada96e
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PesepBHeiit ypok. O600mIeHNE 1

86 CUCTEeMAaTH3aIHsI 3HAHWIA / bubmmorexa [JOK
. H https://m.edsoo.ru/00adb33c
Bcepoccuiickas mpoBepoyHas padoTa.
KonTtponeHas padota Ne4 mo teme
87 «Ctpoenne aroma. XUMHUYECKas CBS3b) bubmorexa HOK
P y ' https:/m.edso0.ru/00adb486
/ Beepoccwmiickasi mpoBepovHas paboTa.
DNEeKTPOOTPHUIIATEIEHOCTH ATOMOB bubnuorexa [JOK
88
XUMHUYECKHX JIEMEHTOB. https://m.edsoo.ru/00adaab8
bubmmoreka [{OK
4 .
89 OTHT XAMHHCCKaL CBASD https://m.edsoo.ru/00adac34
bu6moreka [IOK
41 .
%0 OHHAT XUMHHACCKAT CBAD https://m.edsoo.ru/00adac34
01 KoBanenTHas nossipHast XuMu4ecKas bubnuoreka [IOK
CBSI3b. https://m.edsoo.ru/00adaab8
92 KoBaneHntHast HenosipHasi XUMUYECKast bubnuoreka [JOK
CBSI3b. https://m.edsoo.ru/00adaab8
bu6mmoreka [JOK
%3 (TeneHb OKHCICHHS. https://m.edsoo.ru/00adae28
bu6mmoreka [JOK
94 C .
TETEHb OKHCICHIA https://m.edsoo.ru/00adae28
95 OKHCIIUTENbHO-BOCCTAHOBUTEIbHBIC bubnunoreka [JOK
peakuuu. https://m.edso0.ru/00adb076
96 OKHCIIUTENbHO-BOCCTAHOBUTEIbHBIE bubnunoreka [JOK
peakuuu. https://m.edsoo.ru/00adb076
97 OkucauTenu U BOCCTAaHOBUTEIIH bubmorexa HOK
' https://m.edso0.ru/00adb076
98 OKucCIUTEIN U BOCCTAHOBUTEIIH. bubmmorexa [JOK

https://m.edsoo.ru/00adb076
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PesepBHeiit ypok. O600mIeHNE 1

99 cUCTEeMaTu3alus 3HAaHUM 110 TeMe 1 bubnmoreka [JOK
«Ctpoenne atoma. XuMHUECKast https://m.edsoo.ru/00ad9ch2
CBSI3bY.
PesepBHeIii ypok. O600IICHNE 1

100 CHCTEMaTH3alMs 3HAHUH 10 TEME 1 bubmmoreka [{OK
«Ctpoenue aroma. XuMHUECKast https://m.edsoo.ru/00ad9ch2
CBSI3bY.

101 PesepBHblit ypok. O60011IeHNE U 1 bubnuorexa [JOK
CUCTEMaTU3als 3HAHUMN. https://m.edsoo.ru/ff0d61c6

102 PesepBHblit ypok. O6001IeHNE U 1 bubnuoreka [IOK
CUCTEMaTU3als 3HAHUMN. https://m.edsoo.ru/ff0d61c6

OBIIEE KOJIJMYECTBO YACOB I1O 102

I[TPOTPAMME
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9 KUIIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Jara nudpoBLIe
Tema ypoka Konrtpoabubie | IlpakTuueckue op
n/n Bcero u3yuyeHnusi | oOpa3oBaTesibHbIE
padoTsbI padoThI
pecypcsl
[Iepnoanueckuil 3aK0H.

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

2 CBOWCTB XUMUYECKUX DJIEMEHTOB 1 bubmorexa [TOK

. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPHOJIOB

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

4 Bunnl xuMuueckoil CBSI3U U THIEI 1 bu6mmoreka [JOK
KPUCTAJUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KontponpHas padorta Nel o teme

5 «IToBTOpeHue u yriyOneHne 3HaHuM 1 1
OCHOBHBIX Pa3/IeNIoB Kypca 8 Kiacca

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

7 eakuuu. [IoHsTHE O TOMOT€HHBIX U 1 Bu6mmorexa LIOK
peakin. https://m.edsoo.ru/00adbe9a
Te€TEPOre€HHBIX PEAKIIHIX

3 [ToHATHE O XUMHUYECKOM PAaBHOBECHHU. 1 bubnunoreka [JOK

CDaKTOpLI, BJIMAIOIIHE HA CKOPOCTH

https://m.edsoo.ru/00adc28c
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XUMUYECKON PEAKLUU U MOJI0KEHUE
XMMHUYECKOTO PAaBHOBECHS

OKHCIINTEIBHO-BOCCTAHOBUTEIILHBIC

bubmmoreka [{OK

9
peakuuu https://m.edsoo.ru/00adcade
Teopust 2IEKTPONUTHYECKON
10 mucconuanmy. CHIIBHBIE U CIIA0bIE bubnmorexa LHOK
’ https://m.edsoo.ru/00adcd68
AIEKTPOJIUTHI
11 MoHHbIe ypaBHEHNS PEAKIIUN bubmmorexa [JOK
P peakit https://m.edsoo.ru/00add448
XUMHUYECKUE CBOUCTBA KUCIOT U
12 OCHOBAaHUH B CBETE IIPEACTABJIECHUN bubmorexa HOK
pvﬂ https://m.edsoo.ru/00add5d8
00 2JIEKTPOJIMTUUECKON JUCCOIHAITIT
XUMHYECKHE CBOMCTBA COJIEH B CBETE
13 IpEeNCTaBIEHUN 00 bubmmorexa [OK
e . https://m.edso0.ru/00add8b2
ANEKTPOJUTUUECKON JUCCOIHAITIT
14 ITonusarue o ruapoanse conen bubmmorexa [IOK
P https://m.edso0.ru/00add9d4
15 O06o00IIeHNE B CHCTEMAaTH3aLIH bubmuorexka [JOK
3HAHUH https://m.edsoo.ru/00addd12
[TpakTrueckas padota Ne 1.
16 «Perienme 3xcnepuMeHTAIILHBIX Eubmaorexa OK
p https://m.edsoo.ru/00addbfa
3aa4uy
KonTtponsnas pabora No2 no teme
17 «DIEKTPOSIUTHYECKAS TUCCOIIMALINS Bubmiorexa OK
p a HHATA. https://m.edsoo.ru/00addecO
XUMHUUYECKUE PEAKIIUU B PACTBOPAX»
OO0111ast XapaKTEpPUCTHKA FaJIOTEHOB.
P P N bubnmuoreka [JOK
18 XUMHUYECKUE CBOMCTBA HA ITPUMEPE

XJiopa

https://m.edsoo.ru/00addfe2
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Xnoposozgopoa. ComsHast KHCIIOTA,

bubmuoreka [JOK

19 XUMHYECKHE CBOMCTBA, IIOIyUCHUE,
v https://m.edsoo.ru/00ade104
MIPUMEHEHUE
[Ipaktuyeckas padora Ne 2 o reme
20 «[Tomy4yeHne COJISTHON KUCIOTHI brbmmorexa OK
YHCHEE €077 ’ https://m.edsoo.ru/00ade348
n3y4yeHue e€ CBONUCTB»
Brruucnenus mo ypaBHeHUSIM
21 XUMUYECKUX PEAKIUM, €CITN OJIUH U3 bubmorexa HOK
P ’ https://m.edsoo.ru/00ade488
peareHTOB JIaH B U30BITKE
29 OO6mrast XxapaKTepUCTHUKA SJIEMEHTOB bubmuorexa [JOK
VIA-rpynmst https://m.edsoo.ru/00ade64a
AJTOTpOTIHBIE MOTU(UKAITIU CEPBI.
23 Haxoxnenue cepbl U €€ coeTMHEHUN bu6moreka [IOK
B Npupoe. XUMHUYECKHE CBOICTBA https://m.edsoo.ru/00ade64a
cepbl
CepoBo0pO, CTPOCHHE, bubnuoreka [IOK
24 .
(buznueckrue U XMMHUYECKUE CBOMCTBA https://m.edsoo.ru/00ade802
Oxcuppl cepol. CepHas KUCIIOTA,
25 (bu3HYecKre 1 XUMUYECKHUE CBOKCTBA bubmorexa HOK
’ https://m.edsoo.ru/00adea28
MIPUMEHEHHE
XUMUYECKUE PEaKIIUH, JIeKAIIHIE B
OCHOBE IIPOMBIIIJICHHOTO criocoba
26 MOJTYYEHUS] CEPHOU KUCIIOTHI. bubnuoreka [IOK
XUMHUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKpYXarollen cpeibl COeAMHEHUSIMU
cepbl
97 Brranciienue MaccoBoit 10711 BbIXOa bubmuoreka [JOK

MPOIYKTa peaKkuu

https://m.edsoo.ru/00adec8a
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OO1mas XxapakTepuCTHKA HIEMEHTOB
VA-rpynisl. A30T, paclipocTpaHeHHE

bubmuoreka [JOK

28
B IIpHUpoJe, (pU3NIecKue U https://m.edsoo.ru/00adeea6
XUMHUYECKUE CBOMCTBA
AmMHEaK, ero pu3nIecKue u

29 XUMUYECKHUE CBOMCTBA, MOTYyYCHUE U brbmmorexa [OK

’ yi https://m.edso0.ru/00adf004
MIPUMCHCHHE
[IpaxTnueckas padota Ne 3 o Teme
30 «[TonyueHne aMMuaKka, U3yudeHUE ero bubmorexa HOK
. i St https://m.edso0.ru/00adf180
CBOWCTB»

31 A3oTHas KucnoTa, e€ pusndeckue u bubmuorexa [JOK
XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnosib30BaHME HUTPATOB M COJICH
aMMOHUS B KAY€CTBE MUHEPATbHBIX

32 oOpenuil. Xumuueckoe Bubmmorexa [JOK
YAobp ’ . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYXKAIOIIEH CpeIbl
COCTMHCHUSIMHU a30Ta
Docdhop. Oxenn bocdopa U

33 (bocg)o pHa;I KI/ICJ'I(E))Ta (1)(1)1/11)31/12\6/:11(1/16 u bubmorexa HOK

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

34 KauecTBE MUHEPaIbHBIX YAOOpEHUH. bubnnoreka [JOK
3arpsi3HEeHUE IPUPOAHON Cpebl https://m.edsoo.ru/00adfc20
dbocharamu
Yrnepon, pacnpocTpaHeHHE B

35 npu I(j e gmﬂzecxl;e 1 XUMHYECKHE Bubmmorexa LIOK

p P He https://m.edsoo.ru/00adfd9c
CBOICTBa
bubnmuoreka [JOK
36 Oxcuppl yriaepoaa, ux pusudeckue u 1

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



https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe

XMMHUYECKUE CBOMCTBA.
DKosorndyeckue npooIeMsl,
CBsI3aHHBIC ¢ OKcHIOM yriepoaa (1V)

37 VYroapHas KucioTa U €€ Cou brbmmorexa [OK
https://m.edso0.ru/00ae006¢
[IpaxTnueckas padota Ne 4 o Teme

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

[TepBoHauanbHBIEC TOHATHS 00
39 OpPraHUYeCcKUX BEIIECTBAX KaK O bubmmorera LIOK
https://m.edso0.ru/00ae054e
COCTMHEHUSX yTIIepo/ia
40 Kpemuwuii u ero coenuHeHUst bubmorexa [OK
https://m.edso00.ru/00ae080a
[IpakTuueckas padota Ne 5. Permenue

A1 SKCIEPUMEHTAIBHBIX 337a4 110 TEME bubnuoreka [IOK
«BaxHeime HeMeTaubl U UX https://m.edso00.ru/00ae0bf2
COCTMHCHUS
KontponbHas padota Ne3 no teme

42 «BakHeine HeMeTaIbl U UX bubmorexa LHOK

https://m.edso00.ru/00ae0el8
COCTMHCHUS
OO6mrast XxapaKTepUCTUKAa XUMHUYECKHUX
AJIEMEHTOB — METaJUIOB.

43 Meramnyeckas CBSI3b U bubnuoreka [JOK
MeTaJUIMYECKasi KpUCTaUIMUeCcKast https://m.edsoo.ru/00ae103e
pemérka. Pu3nyeckue CBOMCTBa
METaJJIOB

44 XUMHUYECKHE CBOMCTBA METAJLJIOB. bubnmuoreka [JOK

DNEKTPOXUMHUYECKUN Psifl

https://m.edso00.ru/00ae1156



https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
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https://m.edsoo.ru/00ae080a
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HaIIpsHKEHUH METaJUIOB

OOm1re cnocoObl MOTy4eHus
mertauioB. CruiaBel. Beruucienus no

45 aBHEHUSIM XMMHWYECKHUX PEaAKIUU bubnmorexa LOK
yp PEAKIUH, https://m.edso00.ru/00ae1156
€CJIM OJIMH U3 PEareHTOB COACPKUT
MIPUMECH
46 TToHaTHE O KOPPO3UU METAILIOB bubmorexa HOK
pp https://m.edso0.ru/00ae1278
bubmmoreka [{OK
47 [lenounsie meranel https://m.edso0.ru/00ael4b2
48 OKcHIbl ¥ THAPOKCUIBI HATPUS U bu6moreka [IOK
KaJIus https://m.edso0.ru/00ael4b2
49 [[lerouyHO3EMENBHBIE METAILITBI — bubmuorexa [JOK
KaJIbIIMA U Maroui https://m.edso0.ru/00ael5e8
50 Baxkueiiime coe fuHEHNUS KaIbIIHS bubmmorexa [OK
a H https://m.edso0.ru/00ael5e8
51 O00011IeHNE U CUCTEMATHU3ALIUS
3HAHUH
JKEcTroCTh BOABI M CIIOCOOBI €& bubnmuoreka [JOK
52
yCTpaHEHUsI https://m.edso0.ru/00ae1886
[IpakTnueckas paborta Ne 6 o Teme
53 "XEcTKOCTh BOIBI K1 METOILI €€ bubmnorexa [JOK
| 8 8 https://m.edsoo.ru/00aelae8
yCTpaHEeHHs
bubmuoreka [JOK
54 An %
FOMIHIH https://m.edsoo.ru/00aelc64
55 AmdoTepHble CBOMCTBA OKCHJIA U bubnuoreka [IOK
TUIPOKCHUIA https://m.edsoo.ru/00aelc64
56 Keneso bu6nmoreka [JOK



https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
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https://m.edsoo.ru/00ael1d86

Oxcupl, TUAPOKCHIBL U COJIN JKEJe3a

bubmuoreka [JOK

> (1) u xenesa (111) https://m.edsoo.ru/00ae35e6
58 O06001IeHne 1 cUCTEMaTH3AIUS
3HaAHUH
[IpaxTnueckas padota Ne 7. Pemenue
SKCIEPUMEHTAIBHBIX 337a4 110 TEME bubmmoreka [{OK
59 .
«BaxHenme MeTaJuTbl U UX https://m.edso0.ru/00ae3de8
COCTMHECHUS
Brruncnenus mo ypaBHeHUSIM
XUMUYECKUX PEAKIUi, €CITN OJINH U3
60 peareHToB JaH B U30BITKE WU bubnuoreka [IOK
COIEPKUT IpUMecH. Beraucienus https://m.edso00.ru/00ae1750
MaccoBOM JIOJIU BBIX0/1a IPOAYKTA
peakuuu
61 O60011eHre U cucTeMaTnu3alus
3HaHUH
KontponpHas padota Ned4 o teme
62 «Baxneilimue MeTauibl 1 UX
COEJIMHEHUS
BemecTBa u Mmarepuaisl B bubnnoreka [JOK
63 .
HOBCEIHEBHOM KU3HU YEJIOBEKA https://m.edso0.ru/00ae3f50
64 XUMHUYECKOE 3arpsi3HEHNUE bubnunoreka [JOK
OKpYXaIoLen cpebl https://m.edso0.ru/00ae4270
65 Ponp xumuu B periennn bubnuoreka [IOK
9KOJIOTUYECKUX MPOoOIieM https://m.edso0.ru/00ae4270
66 PezepBHblit ypok. O00O1IIEHNE U bubnuoreka [IOK

CHCTEeMaTHu3alus 3HaHUuH

https://m.edsoo.ru/00ae0dOa



https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
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67 PezepBubiit ypok. O0o0mIeHNE U 1 bubmuoreka [IOK
CHUCTeMaTU3alUs 3HAHUN https://m.edsoo.ru/00adh33c
68 PesepBHeIit ypok. O600IICHNE 1 1 bubnuorexa [JOK
CHUCTEeMaTU3alus 3HAHUI https://m.edsoo.ru/00ad9ch2
OBIIEE KOJIMYECTBO YACOB I1O0 68

[TPOTPAMME



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




INPOBEPAEMBbBIE TPEBOBAHUSA K PE3YJIBTATAM OCBOEHMUS

OCHOBHOM

OBPA3OBATEJILHOM MTPOT'PAMMBI

8 KUIACC

Kon
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMue NpeaAMETHBLIC PE3YyJbTAaThl 0CBOCHUSA OCHOBHOM
OﬁpiBOBﬁTQJ'leOﬁ nporpaMmmMmbl OCHOBHOI'O 001mero 06p33OBaHI/Iﬂ

1

ITo teme: «IlepBoHaUanbHBIE XUMUYECKUE MOHSATHUS»

1.1

pacKpbhIBaTb CMBICII OCHOBHBIX XHUMHUYECKHX TOHITHH: aToM,
MOJIEKyJIa, XHMHUYECKHH OJJIEMEHT, MPOCTOE BEIIECTBO, CIIOXKHOE
BEIIECTBO, CMeCh (OJHOPOJHAS W HEOJHOPOJHAs), BaJECHTHOCTD,
OTHOCHWTENIbHAsE aTOMHAas W MOJICKYJISIpHAas Macca, KOJIMYECTBO
BEIIIECTBA, MOJIb, MOJIApPHAs Macca, MaccoBasl JOJS XUMHUYECKOTO
JJIEeMEHTa B COCIMHEHUU, MOJIAPHBIH 00BEM, XUMHUYECKas pEaKIus,
KiIaccuukanus — peakmuil:  peakluuu  COCOUHEHHUS,  peaKIuu
paslioKEHUsI, PEaKUUM 3aMEIICHUs, peakIuu OOMeHa, 5K30- U
SHJOTEPMHUYCCKHE PEaKIMHU, TEIUIOBOH 3(¢EeKT peakiuu, pacTBOp,

MaccoBasi J10Jig BelecTBa (MPOLEHTHAs! KOHIIEHTPAlMsl) B pacTBOpe

1.2

HUITIOCTPUPOBATE B3aMMOCBA3b OCHOBHBIX XHMMHYECKHX MOHATHH U

IMPUMCHATD OTU IIOHATHA IIPU OITMCAHHUU BCHICCTB U UX npeBpameHI/Iﬁ

1.3

HCIIOJIb30BAaTh XHUMHWYCCKYIO CHMBOJIMKY JIsI COCTABJICHUSA (I)OpMYJ'I

BCIICCTB U ypaBHCHI/Iﬁ XHUMHYCCKHUX peaKHI/Iﬁ

1.4

PaCKphbIBAThb CMBICJI 3aKOHOB COXpaHCHUA MacCChbI BCIICCTB,
IMOCTOAHCTBA COCTAaBd, ATOMHO-MOJICKYJISIDHOI'O YYCHHUSA, 3aKOHa

ABoraapo

1.5

ONpCACIIATD BaJICHTHOCTD aTOMOB 9JICMCHTOB B 6I/IHapHLIX

COCAUMHCHUAX

1.6

KJ'IaCCI/I(l)I/ILII/IpOBaTB XUMHUYCCKHUEC PpCaKInun (I'IO Yuciay Hu COCTaBy

Y4YaCTBYIOIIMX B PEaKIMH BELIECTB, 10 TEIII0BOMY 3 (heKTy)

1.7

BBIYUCIISIT OTHOCUTCIIBHYIO MOJICKYIISIPHYIO U MOJIAPHYIO MaCChl

BCIICCTB




1.8

BBIUMCIIATH MAacCOBYIO JIOJIIO XMMHYECKOTO 3JeMEHTa 1o (opmyre

COCOUHCHMS,

1.9

BBIYUCIISATh MAaCCOBYHO JOJIKO BEIICCTBA B paCTBOPC

1.10

IPUMEHSTh €CTECTBEHHOHAYYHbIE METOJbl IMO3HAHUS — HAOJIOJCHHE,
U3MEpEHUe,  MOJEIMPOBAHME,  AKCHEPUMEHT  (pealbHbIi U

MBICJICHHBIN )

[To Teme: «BaxHelmume npeacTaBUTEIM HEOPIraHUYECKUX BEILIECTBY

2.1

PacCKpeIBaTb CMBICII OCHOBHBIX XWMHWYCCKUX TOHSTHH: OKCHn,

KHUCjI0Ta, OCHOBAHUEC, COJIb

2.2

ONpCACIIATh NPUHAMIC)KHOCThL BCHICCTB K OHpeﬂeﬂéHHOMy KJ1aCcCy

coeMHeHu! no popMyaam

2.3

K.]'IaCCI/I(l)I/II_[I/IpOBaTI) HCOPTaHNYCCKHEC BCIICCTBA

24

XapakTepu3oBaTh (OMUCHIBaTh) OOIIME XHMHUYECKHE CBOICTBa
BEILECTB PA3JIMYHBIX KIJIACCOB, MOATBEp)KJasi ONHCAaHUE MPUMEpaMH

MOJIEKYJISIPHBIX YPAaBHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEaKIIUii

2.5

IIPOTHO3UPOBATH CBOMCTBaA BC€IIECTB B 3aBUCHMOCTH OT HX
KauC€CTBCHHOI'O COCTaBa, BO3MOXXHOCTH IPOTCKAHUA XHUMHYCCKUX

MIPEBPALLEHUN B Pa3INYHBIX YCIOBUAX

2.6

cleoBaTh MpaBWIaM TOJb30BaHUS XUMHYECKOW MOCyIoil U
1abopaTopHbIM O0OpYIOBaHMEM, a TaKXKe IpaBWJIaM OOpalleHus c
BEUIECTBAMU B COOTBETCTBUM C HHCTPYKLIMSIMH I10 BBIIIOJHEHUIO
71a00PATOPHBIX XUMUYECKUX OTMBITOB IO TOJYYEHHIO U COOMPAHUIO
ra3o00pa3HbIX BEIIECTB (BOAOPOJA M KHUCIOPOAa), MPUTOTOBICHUIO
pacTBOPOB C OMpeAenéHHOW MaccoBOM Jojel pacTBOPEHHOTO
BEIIECTBA, MNIAHUPOBATH U MPOBOJUTH XUMUYECKUE IKCIIEPUMEHTHI 110
paclo3HaBaHUIO PACTBOPOB IeNoYed M KHUCIOT C TOMOIIBIO

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

2.7

IMPOBOIUTD paC‘IéTbI 0 YpaBHCHUIO XHMHUYECKOH pcaknuun

[Io Teme: «llepmommueckuit 3akoH u Ilepuommueckas cucrema
xumuyeckux snemeHToB JI. M. MengeneeBa. CtpoeHue aTromoB.

Xumudeckas cBI3b. OKHUCIUTEILHO-BOCCTAHOBUTCIILHEIC pCaKkum»

3.1

PAaCKpBIBATH CMBICII OCHOBHBIX XHUMHUYCCKUX MMOHSATHM: AApO aToma,
BHGKTpOHHLIﬁ clion arToMa, aTOMHasid Op6I/ITaJ'IB, paauyc aroma,

XUMHUYCCKas CBA3b, IOJSIpHAA W HEMOJEIPpHAA KOBAJICHTHAA CBA3b,




3IEKTPOOTPUIIATEILHOCTh, HMOHHAsl CBSI3b, HOH, KaTWOH, AaHUOH,

CTCIICHb OKHCIICHHUA

3.2

KJIaCCI/I(i)I/IL[I/IpOBaTB XUMHNYCCKHUEC JJICMCHTBI

3.3

OTMCBHIBATh U XapaKTepu3oBaTh TaOiM4Hyr0 (Gopmy lleproamueckoii
CUCTEMbl XMMMUECKHUX D3JEMEHTOB: pa3iu4arTh MOHITHUS «TJIaBHAS
noarpynna (Arpynma)» u «mobounas mnoarpynna (brpymma)y,

«MaJIbIe» U «OOJIBIINE) Neprnoabl

3.4

packpsiBaTh cMbich Ilepmommueckoro 3akona JI.M. Menpneneesa:
ACMOHCTPUPOBATH NIOHUMAHUC nepnozmqecxoﬁ 3aBHCHUMOCTH CBOMCTB
XUMHUYECCKHUX DJJIIEMCHTOB OT HUX IIOJOXKCHHSA B HCpHOHH‘-IGCKOfI

CHUCTEMCE

3.5

COOTHOCHUTh  O0O3HAauUeHHUs, KOTOpblE HMEIOTCS B  TabmuIe
«Ilepmognyeckass  cucrema  XumMu4yeckux  snemenroB  JI.W.
MenpeneeBa» C YUCIOBBIMU XapaKTEPUCTUKAMU CTPOCHHS aTOMOB
XMMHUYECKUX DJJIEMEHTOB (cocTaB M 3apsija sapa, oOliee Yucio

ANIEKTPOHOB U pacnpeeNieHHue X MO AMEKTPOHHBIM CIIOSIM)

3.6

OIIPCACIIATD CTCIICHDb OKHMCIJICHUA DJIEMCHTOB B 6I/IHapHBIX

COCAUMHECHUAX

3.7

OTIpENeNATh BUJ XUMHYECKON CBs3W (KOBaJeHTHAas U HOHHas) B

HEOPraHN4€CKUX COCIUHCHUAX

9 KUIIACC

Kon
NpoBEPsSIEMOro
pe3yJabTaTa

IIpoBepsiemble NpeAMeTHBbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
0o0pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOI'0 0011ero 00pa3oBaHus

1

ITo Teme: «BemecTBo u XumMudeckas peaKuus»

1.1

PacCKpbIBaTb CMBICII OCHOBHBIX XHUMHWYCCKUX TMOHSATHM: pacTBop,
QJICKTPOJIUTBI, HEIJICKTPOJUTBI, 3JJICKTPOJIUTHYCCKAd AuCCOoLMnanus,
pCakiiuu HMOHHOI'O O6MeHa, KaTajin3aTop, XUMHYCCKOC PABHOBCECHC,
O6paTI/IMLIe n HeO6paTI/IMLIe peaKkuuu,
OKHCIIUTCIBbHOBOCCTAHOBHUTCIIbHBIC pcakuuu, OKHCIINTCIIb,
BOCCTAHOBHUTCJIb, OKHUCJICHUC ©W  BOCCTAHOBJICHUC, aAJIJIOTPOIIHA,
aM(bOTepHOCTL, XUMHNYCCKasa CBA3b (KOBaJ'ICHTHaSI, HOHHaAas,

MeTaJ’IJ’II/I‘{eCKaH), KpUCTalNIN4YCCKasd pCIJ_IéTKa, CIlIaBbl, CKOPOCTb




XUMHYECKON peaKkuu

1.2

WIUTIOCTPUPOBATL B3aMMOCBA3b OCHOBHBIX XHUMHWYCCKUX MMOHATHUN U

MNPUMCHATH 3TU IOHATUA IIPHU OIIMCAHHUU BCIICCTB U UX HpeBpameHHﬁ

1.3

COCTaBJIATh ypPaBHEHUS HJIEKTPOJUTUYECKON IUCCOLMALMM KHUCIIOT,
HIEJIOYEH M COJIEM, IOJIHBIE M COKPAIEHHBIE YPABHEHUS DPEAKLUN

WOHHOI'O 0O0OMeHa

1.4

PaCKpbeIBaTh CYHIHOCTH OKHCJIMTCIBbHO-BOCCTAHOBUTCIILHBIX peaKuHﬁ

MIOCPEJICTBOM COCTABJIEHUS 3JIEKTPOHHOTO OajaHca ITUX PeaKIHi

1.5

MIPOBOJIUTH PACUYETHI [0 YPABHEHUIO XUMHUYECKOUN pEeaKIINU

Ilo Temam: «Hemeramnel u ux COCAUHCHUA» U «MeTtanael U WX

COCAUHECHUA»

2.1

XapaKTePHU30BaTh (OMUCHIBATH) 00IINE U CHIEU(PUIECKAEC XUMUUECKHE
CBOWCTBA TIPOCTBIX W CIIOXKHBIX BEIIECTB, TMOJTBEP)KIas OIMUCAHUE
MpuMepaMu MOJIEKYJISIPHBIX U HOHHBIX YPaBHEHHH COOTBETCTBYIOIIHNX

XUMHUUYECKUX PEaKIni

2.2

COCTaBIIATh YPAaBHEHUS PEAKIMM, MOATBEP)KIAIONINX CYILIECTBOBAHUE

T€HETHYECKO CBSA3H MCXKAY BEIICCTBAMU Pa3JIMYHBIX KJIACCOB

2.3

IIPOTHO3UPOBATH CBOMCTBa BCIICCTB B 3aBUCUMOCTHU OT HUX CTPOCHMUA,
BO3MOXXHOCTH IPOTEKAHUA XUMHUUYCCKUX HpeBpaH_[eHI/Iﬁ B Pa3JIMYHbIX

YCIIOBHUAX

2.4

cleoBaTh MpaBWIaM  IOJb30BaHUS XUMHYECKOW MOCynoil U
n1abopaTopHbIM OOOpPYIOBAaHUEM, a TAKXKE IMpaBWiIaM oOOpalleHus ¢
BEIIECTBAMH B COOTBETCTBHUH C HMHCTPYKIMSIMH I10 BBIIIOJHEHUIO
71a00PAaTOPHBIX XUMUYECKUX OTMBITOB IO TMOJYYCHHIO U COOMPAHUIO

r33006p33HLIX BCIICCTB (aMMI/IaKa " YIJICKHUCJIOIO ra3a)

2.5

IPOBOJUTH PEAKLUUH, TOATBEPKAAIOIINE KAa4eCTBEHHBIH COCTaB
pa3IMYHBIX BEILIECTB: pPAClO3HABaTh OMNBITHBIM MyTEM XJIOPUA-,
Opomua, uoaua,  Kapbonar, ¢docdar, cumukar, cyabdar,
THJIPOKCUIMOHBI, KaTHOHbl aMMOHHS, HMOHBI HM3Y4YEHHBIX METaJlIOB,

IMPUCYTCTBYIOIHEC B BOOAHLIX pACTBOPAX HCOPIraHNMYCCKUX BCUICCTB

ITo Teme: «XuMHSA U OKpYXKaroIlas cpeia»

3.1

PaCKpbIBaTb  CMBICII  OCHOBHBIX XHMHYCCKUX MMOHSTHIM: HI[K

BCHICCTBA, KOPpPO3Hd MCTAJIJIOB

3.2

NPpUMCHATL OCHOBHBIC OIICpaluU MBICIIUTEIbHON JESITEIbHOCTH —




aHAJIM3 W CHHTE3, CpaBHEHUE, O0O0O0OIIeHNe, CHCTeMAaTHU3AINIO,
BBISIBJICHHC HpI/I‘II/IHHO'CHeI[CTBeHHBIX CBHSeﬁ — JJId I/I3yLIeHI/ISI
CBOI>’ICTB BCHICCTB U XHMHYCCKHUX peaKHHﬁ; eCTeCTBeHHOHay‘IHBIe
METO/bl TO3HAHWUS — HAOJIOJCHUE, H3MEPEHHUE, MOJICIMPOBAHNUE,

9KCIEPUMEHT (PEAJIbHBIA U MBICICHHBIN)




INPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

8 KUIIACC

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAaHUSA

1

HepBOHa‘-IaJH)HI)IG XUMHNUYCCKHUEC ITOHATUA

1.1

[Ipenmer xumun. Poiab XMMHM B KU3HU YE€JIOBEKA. XUMHUS B CHUCTEME HayK.
Tena u BemecTBa. PU3NYECKUE CBOMCTBA BEMIECTB. ATperaTHOE COCTOSIHUE

BCIICCTB

1.2

IlonsTHE O METOJaX MMO3HaHUusA B XUMUU. Ywucteie BCIICCTBA U CMCCH. Cnioco0n1

pa3aeneHust cMecen

1.3

ATOMBI H© MOJICKYJIBI. Xnmudeckne »dieMeHTBl. CHMBOJBI XHMHUYECKHX

a51eMeHTOB. IIpocThie U c10XkKHbIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE yUEHUE

1.4

Xumuyeckas popmyna. BaleHTHOCT aTOMOB XMMHUYECKUX DJIEMEHTOB. 3aKOH
IIOCTOAHCTBA  cocTaBa  BemecTB.  OTHOcuTenbHas  aTOMHasg — Macca.
OTtHocuTenbHAasE MOJIEKYIISIpHAs Macca. MaccoBast JOJI XMMUYECKOTO 2JIEMEHTA

B COCIMHCHUH

1.5

KonunuectBo BemectBa. Monb. MossipHasi Macca. B3anmocBsI3b KOJIMYECTBA,
Macchl W 4YHCIa CTPYKTYPHBIX eOuHUI] BemiectBa. Pacuérel mo Qopmynam

XUMHUYCCKUX COGI[I/IHCHI/Iﬁ

1.6

Ou3nyecKkue U XUMHUYECKHE SIBICHUS. XUMUYECKash peakuus U e€ MpU3HAKU.
3aK0H COXPAaHEHHS MACChl BEIIECTB. XUMHUECKHE ypaBHeHUs. Kiaccudukanms

XUMHYECKUX Peaklnid (COeTuHEHMs, pa3IoKeHNs, 3aMellleHus, OOMeHa)

1.7

XUMUYECKUH IKCIIEPUMEHT: 3HAKOMCTBO C XMMUYECKOW TIOCY/IOM, C PaBUIIaMU
paboTel B Jaboparopu¥ W TpUEMaMH OOpalleHHUs C JIabopaTOPHBIM
00OpyJIOBaHMEM, H3YYCHHE U OIUCAaHUE (U3MUYECKUX CBOWCTB 0O0pasloB
HEOPraHMYECKUX BEIIeCTB, HaOmojeHue ¢Gu3nyeckux (IJIaBJICHHE BOCKa,
TasiHUE JIbJIa, PACTUPAHUE caxapa B CTYIKe, KUIIEHWE W KOHACHCAIlUs BOJAbI) U
XUMHYECKUX (TOpeHHe CBeYd, MpOKAIMBaHWE MEIHOW  MPOBOJIOKH,
B3aMMOJICIICTBHE MeNa C KHUCJIOTOW) SIBICHUHN, HAOMIOJCHHE U OIHCAHUE
MPU3HAKOB TMPOTEKAHMS XMMHUYECKUX peakuuii (paszloKkeHue caxapa,
B3aUMOJICHCTBUE CEPHOM KHUCIOTHI C XJIOPUAOM Oapus, pa3lIoKeHUe
ruapokcuaa menu(ll) mpu HarpeBaHuH, B3aUMOJICHCTBHUE JKelie3a C PACTBOPOM

conmu meau(ll), uzyuenue cnocoOoB pazaencHus cMeceit (C MOMOIIBI0 MarHUTa,




¢bwIbTpoBaHUe, BBIIAPUBAHUE, AUCTHIULILUSA, Xpomarorpadus), mpoBeaeHUE
OUYMCTKH NIOBApEHHOM cOJM, HAOJIIOJEHUE U OIIMCAHHUE PE3YIbTATOB IIPOBEACHUS
OIbITa, WUIFOCTPUPYIOLIETO 3aKOH COXPAHEHHA MAaCChl, CO3JaHUE MOJCIIEH

MOJIEKYII (IIapOCTEPHKHEBBIX )

Baxwueline npeacTaBUTeNId HEOPraHUYECKUX BEILIECTB

2.1

Bo3ayx — cmech razoB. CoctaB Bo3ayxa. Kucimopon — amemeHT u mpoctoe
BemecTBo. HaxoxaeHue Kuciopona B MpHpoje, PU3NYECKUE U XUMHUYECKHE
cBoiictBa (peakuuu ropenus). Oxcunpl. [Ipumenenue kucimopoaa. CrocoObl
MOJy4eHHUs KHCIOpoAa B JIabopaTopuu M NPOMBIIUICHHOCTH. Kpyrosopot

KHCI0poa B mpupoae. O30H — alyioTponHast MoAU(UKALIMS KUCIOpoaa

2.2

TemnoBoil 3P PexT XuMHUUEeCcKol peakiuu, TEPMOXUMHUECKUE YPaBHEHHUS, 3K30-
Y SHIOTEPMHUUYECKHE PeaKIuU. TOIUIMBO: YroJib U METaH. 3arps3HEHNE BO31yXa,

yCcUJIEHUE MTApHUKOBOTO 3P eKTa, pa3pylieHHe 030HOBOTO CIIOS

2.3

Bonopon — anemeHnt m mpoctoe BemecTBo. HaxokJIeHne Boaopoaa B IPHPOJE,
¢usnueckre W XUMHUYECKHE CBOMCTBA, NPUMEHEHHE, CIOCOObI IOJTydEHHUS.

Kuciote! 1 conu

2.4

Monspabiit 00b€M ra3oB. Pacu€Tel Mo XUMHUYECKUM YPaBHEHHSIM

2.5

®duznueckue CcBoWcTBAa BOAbl. Boja kak  pactBopuTenab.  PacTBOpBL
HacelimieHHble M HEHACHILIEHHbIE pAacTBOPBL. PacTBOpUMOCTH BEIlIECTB B BOJIE.
MaccoBast 1oisl BellecTBa B pacTBope. XHMHUYECKHE CBOWCTBA BOJBI.
OcHoBanusi. Pons pacTBOpoB B mpupojie U B KU3HHM uenoBeka. KpyroBopot
BOJAbl B TpUpoJie. 3arps3HEHHEe NPUPOAHbIX BoA. OxpaHa U OYMCTKA

IMPUPOIHBIX BO

2.6

Knaccudukanus Heopranmdeckux coemuHennid. Oxcuapl. Kinaccudukarus
OKCHJOB: cojeoOpa3yromue (OCHOBHBIE, KHCIOTHbIE, amMQpOTepHbIe) U
HeconeoOpazyromue. Homenknarypa okcuaoB. Dusnueckue U XUMHUYECKHE

CBOMCTBaA OKCHIOB. HOHy‘ICHI/Ie OKCHJI0B

2.7

OcnoBanus. Kiaccudukanus ocHOBaHMHA: MIETOYM M HEPACTBOPUMBIE
ocHoBaHus. HomeHnknarypa ocHoBaHui. PU3NYeCKHEe U XMMHYECKHE CBONCTBA

ocHoBaHui. [loyuenne ocHOBaHMM

2.8

Kucnotel. Knaccudukamus kucnor. Homenknatypa kucior. dusnueckue u
XUMHYECKHE CBOMcTBA KHCaOT. Pan aktuBHocth MetauioB H.H. Bbekertosa.

HOJ'Iy‘-ICHI/IC KHUCJIOT

2.9

Conu. Homenknarypa coneil. @u3nueckMe U XUMUYECKHUE CBOMCTBA COJICH.

ITony4yenue coien




2.10

I'enetnueckas CBSI3b MCKAY KJIaCCaMH HCOPIraHUYCCKUX COGI[I/IHGHI/Iﬁ
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XUMUYECKUN  BKCIIEPUMEHT: KAaueCTBEHHOE OIPEAEICHUE  COACpKaHUS
KHACJIOpOJa B BO3JyXe, IMOJydeHHE, COOMpaHMe, paclo3HaBaHHE U H3YyUCHHE
CBOMCTB KHCJIOpOJa, HAOIIOJEHUE B3aUMOJECUCTBUS BEILIECTB C KUCIOPOAOM U
yCIIOBUSI BOZHUKHOBEHUS U MpEeKpallleHus ropeHus (1oxapa), 03HaKOMJIEHHUE C
oOpa3llaMM OKCHJOB U OIMCaHWE WX CBOWCTB, NOJydeHHe, coOupaHue,
pacno3HaBaHUE M H3Y4YEHHE CBOWCTB BOAOpoJa (rOpeHue), B3aUMOJEHCTBHE
BoJsiopona ¢ okcunom meau(ll) (Bo3MOKHO MCTIOJIb30BaHUE BUICOMATEPUATIOB),
HaOmoeHne oO0pa3loB BElIECTB KOJUYECTBOM | MoOJIb, HCCIIEIOBaHUE
OCOOEHHOCTEHl pacTBOPEHHs BELIECTB C PA3JIUYHOM PacTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C OIPEAEIEHHON MacCOBOM JOJIEW PACTBOPEHHOIO
BEIL[ECTBA, B3aMMOJEHCTBHE BOJABI C MeETaulaMd (HaTpUeM M KaJbI[HEM)
(BO3MOXXHO HCHOJB30BaHUE BHJIEOMATEPUANIOB), OIpEAEICHHE PacTBOPOB
KHCIIOT M IIeJ0Yel C MOMOIbI0 HHAWKATOPOB, HCCIENOBaHHE OO0pa3IoB
HEOPraHMYECKHUX BEIIEeCTB pa3jMYHbIX KJIAccoB, HAONIOJEHHE HW3MEHEHUS
OKpack HWHIUKATOpPOB B pacTBOpax KUCIOT U IIeloYell, H3ydyeHue
B3auMoeiicTBus okcuma meau(ll) ¢ pacTBopoM cCepHOM KHCIOTHI, KHCIOT C
METaJJIaMH, PEaKIMid HEUTpaIn3aluu, OJTy4YeHUEe HEPACTBOPUMBIX OCHOBAHUH,
BBITECHEHHE OJHOTO MeTajlyla JPYrdM M3 pacTBopa COJIM, peIIeHHE
SKCIIEPUMEHTAJIbHBIX 3a/1ad Mo TeMe «BaxHelnine kiacchl HEOPraHUYECKUX

COEIUHEHUI)

[Tepuonuueckuii 3akoH u [leproanueckas cucteMa XUMHUYECKUX DJIEMEHTOB
H.N. Menaeneea. CTpoeHue aToMOB. XUMHUYECKas CBsI3b. OKUCIUTEIBHO-

BOCCTAaHOBHUTCIIbHBIC PCAKIIMHN

3.1

[lepBpie MOMBITKH KIACCUPUKALUMU XUMHUUYECKUX dieMeHTOB. [lonstue o
IPYIIax CXOTHBIX AJIEMEHTOB (IEJIOYHBbIE U IIEIOYHO3EMENbHbIE METaJlIbl,
TaJIOTeHbl, WHEPTHBIE Ta3bl). DIEMEHThI, KOTOpble 00pa3yroT ampoTepHbIE

OKCHUIBI U TUAPOKCHUIBI

3.2

[Iepuonnueckuii 3akoH. [lepuoanueckas cucteMa XuMHU4YeCKUX 3iueMeHToB /. 1.
Menneneena. KopoTkonepuoanas u JUIMHHOTIEPUOTHAS (hopMbI
[lepuonnueckont cucremsl xumMuueckux oanemeHroB .M. Menneneesa.
Ilepuonbr m rpynmbl. PU3WYECKUN CMBICT TMOPSAKOBOTO HOMEpA, HOMEPOB

nepuoJa v rpyuIibl 3JICMCHTA

3.3

CTpOGHI/Ie atroMoB. CocTaB aTOMHBIX Anep. H3oTonsl. 3J’IeKTpOHLI. CTpOCHI/IC

QJICKTPOHHBIX 000JI0OYEK aTOMOB MEPBLIX 20 XMMHYECKHX DIICMCHTOB




IIepuoguueckoit cucremel .M. MenneneeBa. XapakTepucTuka XMMHUYECKOTO

3JIEMEHTA 1O €ro MnoJjoxeHuro B [lepuonnueckoii cucreme [I.11. MenneneeBa

3.4

3aKOHOMEPHOCTH HM3MEHEHUs paJuyca aTrOMOB XUMHUYECKMX 3JIEMEHTOB,
METAJUIMYECKMX M HEMETAUIMYECKHX CBOMCTB IO TIpylIaM M IEpPHOAAM.
3unauenue [lepuonnyeckoro 3akoHa u [leproauueckoil CUCTEMbl XUMUYECKHX
3JIEMEHTOB JUIsl pa3BUTHUS Hayku W npaktuku. .M. MenpaeneeB — y4€Hblid U

Ipak1aHUH

3.5

Xumuueckasi cBsi3b. KoBanmeHTHas (MOJdsipHasT W HEMOJSIpHAsi)  CBSI3b.

SHGKTPOOTPI/IIIaTCJ'ILHOCTI) XUMHUYECKUX 3JIEeMEHTOB. MloHHAas CBA3b

3.6

Crenenpb okucieHus. OKHCIUTEIBHOBOCCTAHOBUTCILHBIC pCaKkuu. HpOIIGCCBI

OKHCJICHHS M BOCCTaHOBJICHUS. OKUCINUTENIN U BOCCTAHOBUTEIIN

3.7

XUMUYECKUN JKCHEPUMEHT: H3ydeHHE O0O0paslloB BELIECTB METAJIOB H
HEMETAIUIOB, B3aUMOJCWCTBUE THIPOKCHUIA LHMHKA C PacTBOpamMu KHUCIOT M
[IeJ04Yel, POBEICHUE ONBITOB, WIUTHOCTPUPYIOIIUX MPUMEPHI OKUCIUTENBHO-

BOCCTaHOBUTEJIbHBIX peaKkiuil (ropeHue, peakluu pas3iokKeHUsl, COTUHEHUS)

9 KUIIACC

Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

BeH_[eCTBO U XUMHUYCCKaA pCaKIusl. HOBTOpeHI/IC

1.1

[Tepuonnueckuii 3akoH. [lepuoauueckas cucrema XuMH4eCKuXx 3aeMeHToB J[. M.
MenneneeBa. CTpoeHue aroMOB. 3aKOHOMEPHOCTHM B H3MEHEHHUU CBOMCTB
XUMHUYECKUX JJIEMEHTOB IMEPBBIX TPEX TMEPUOJOB, Kalus, KaJIbIUI W WX
COCIMHCHUN B COOTBETCTBHM C IIOJIOXKEHHEM 3J1eMEHTOB B Ilepuwomnueckoit

CUCTCMC U CTPOCHUCM HUX ATOMOB

1.2

CTpOCHI/Ie BCIICCTBA: BHBI XUMHWYECKOH CBSI3U. THITBI KpUCTAJUIMICCKUX
peH_IéTOK, 3aBHCHUMOCTh CBOMCTB BEIIECTBA OT THIIA KpHCTaHHquCKOﬁ peI_HéTKI/I
1 BUJIa XUMHUYECKON CBS3H. KﬂaCCI/I(I)I/IKaI_II/I}I 1 HOMCHKIJIaTypa HCOPIraHUICCKUX
BCIICCTB (Me)K,HYHapOI[HaH u TpI/IBI/IaJ'IBHaH). XHUMHYECKHE CBOMCTBa BCIICCTB,
OTHOCAIIHUXCA K  PA3JIMYHBIM KilacCcaM HCOPraHN4YCCKUX COG,[[I/IHGHI/II\/’I,

TCHCTUYCCKAs CBA3b HCOPTAHNYCCKUX BCIICCTB

1.3

Knaccugukanus XuMUYeCKUX peakluil M0 pa3IUYHbIM NPU3HAKaM (110 YUCITY U
COCTaBy Yy4acTBYIOIIMX B pEaKLUUU BEIIECTB, MO TeIUIOBoMYy 3¢ddekry, Mo

H3MEHEHHUIO CTENeHEH OKHMCICHHUS XUMHYSCKUX 9JICMCHTOB, II0 O6paTI/IMOCTI/I,




[0 Yy4YaCcTHUIO Karajau3aropa). OK30- U JHAOTEPMUUYECKHE  pEaKIIuH,

TCPMOXUMHUYCCKUC YPABHCHUA. IlousTue o CKOpPOCTH XUMHUYCSCKOMN pCaKkuuun

1.4

[ousitue 06 0OpaTUMBIX M HEOOPATHUMBIX XUMHUYECKUX peakiusax. [loHsaTue o
TOMOTEHHBIX U TeTePOTEHHBIX peakiusx. [IOHATHE 0 XUMUYECKOM PAaBHOBECHH.
@aKTophl, BIUAIOINIMNE Ha CKOPOCTh XHMHUYECKOH pPEaKIUU M TIOJ0KCHUE

XHUMHNYCCKOT'O paBHOBCCHUS

1.5

OKHCANTENbHO-BOCCTAHOBUTENBHBIE  pEaKLuH, AJIEKTPOHHBIA  OaslaHC
OKHUCJIMUTEIbHO-BOCCTAHOBUTENbHON  peakuuu. CocTaBiieHue  ypaBHEHMM
OKHUCJIMUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMIl C HCIOJIb30BAaHUEM METO/A

AJIEKTPOHHOTO OajaHca

1.6

Teopust AIEKTPOIIUTUYECKON NUCCOLMALNU. DIEKTPOJIUTHl U HEIIEKTPOJIUTHI.
Karnonsl, aHnoHBl. MeXaHN3M JUCCOIMAIMU BEHIECTB C PA3JINYHBIMU BHJIAMHU
xumMudeckon cBs3u. Crenenpb aucconuanuu. CHIBHBIE U CTTA0bIe AIICKTPOIUTHI.
Peakiun nonHoro obmeHa. YCloBUsI MPOTEKAHHS pEaKIMii MOHHOTO OOMEHa,
IIOJHBIE M COKpalIEHHbIE HMOHHBIE YypaBHEHHs peakiui. CBOWCTBa KHCIOT,
OCHOBAaHMH M COJIE B CBETE TMPEACTABICHUH 00 SJICKTPOJTMTHYCCKOU

nucconuanuu. KauectBeHHble peakiiu Ha MOHBI. [loHsATHE O THAPOIU3E CONei

1.7

XUMUYECKUN SKCIEPUMEHT: O3HAKOMJIEHHE C MOJENSIMH KPUCTAJUTMUECKUX
pEeIETOK HEOPraHMYECKUX BEIIECTB — METAIJIOB W HeMmeTasioB (rpadura u
anMasa), CJIOHBIX BEHIeCTB (XJIOpuIa HATpUs); HCCIEAOBAHHE 3aBUCHMOCTH
CKOPOCTHM XUMHUYECKOM peakiuu OT BO3JACUCTBUS pPA3IMYHBIX (HaKTOPOB;
UCCIIEJIOBaHHE  DJIEKTPONPOBOJHOCTH  pPAacTBOPOB  BEIIECTB,  Ipoliecca
JTUCCOLMAlMM  KHUCIOT, IIeno4Ye u  cojeil  (BO3MOXKHO HCHOJIb30BaHHE
BUJICOMATEPUAIIOB); TMPOBEACHHUE OMBITOB, WUIIOCTPUPYIONINX IPU3HAKU
NPOTEKaHUs peakluii HOHHOro oOMeHa (0Opa3oBaHHe OCaJlKa, BBIJCICHUE ra3a,
0o0pa3oBaHUE BO/JIbI); OMBITOB, WJUTIOCTPUPYIOMIMX HPUMEPHl OKHUCIUTEIHHO-
BOCCTAHOBHTEIILHBIX PEaKIMil (FOPEHUE, PEAKIUH PA3I0KCHHUS, COCAUHCHHUS);
pacno3HaBaHUE HEOPraHWYECKUX BEIIECTB C MOMOIIbI0 KAYECTBEHHBIX PEAKIUN

Ha MOHBI; pCHICHUC DKCIICPUMCHTAJIbHBIX 3a/1a4

Hemertannsl 1 ux coeIMHEHUS

2.1

0611[351 XapaKTCPUCTUKA TaJIOTCHOB. OcoOeHHOCTH CTPOCHUA  aTOMOB,
XapaKTCPHBIC CTCIICHU OKUCIICHUA. CTpOCHI/IC )51 (I)I/ISI/I‘-ICCKI/IC CBOMCTBaA MMPOCTBIX
BEIIECTB — TajJlOr€HOB. XHMMHYECKHE CBOMCTBA Ha npumMepe  XJjiopa
(B3aHMOHeﬁCTBHC C MfETalllaMu, HEMCTajlllaMH, menoann). XJ'IOpOBOIIOpOI[.

ConsHas KHUCJI0Ta, XUMHWYCCKHE CBOﬁCTBa, MOJIy4CHUC, IPUMCHCHUC. I[eﬁCTBHC




XJIOpa ¥ XJIOPOBOAOPOJA Ha OpPraHU3M 4eJIOBEKa. BakHelue XJIOpuabl U UX

HaxO0’JICHUE B MPUPO/IE

2.2

OOmast xapakrepuctuka 31eMeHToB VIA-rpynmel. OcoOeHHOCTH CTpOCHUs
aTOMOB, XapaKTepHbIe CTeNeHN okuciaeHus. CTpoeHue u (pu3myecKre cBOMCTBa
IPOCTBIX BELIECTB — KHUCJIOpPOJa M Cepbl. AJUIOTPOIHBbIE MOAU(UKALNU
KHUCIIOpOJia U cephl. XUMHYECKHE CBOMCTBa cepbl. CepoBOJOPOJ, CTPOCHHUE,
(1)H3quc1cne M XUMHWYECKHE CBOMCTBA. OKCI/II[I)I CCPbl KaK IMPEACTAaBUTCIIU
KHCJIOTHBIX OKCHIOB. CepHaﬂ KHCJIO0Ta, (1)I/ISI/I‘~IGCKI/IG M XAMHYECKHE CBOMCTBA
(oOmme Kak mpeAcTaBUTENs Kjacca KHCIOT U cnenuduueckue). XuMUUYECKHe
peakuuu, Jexalue B OCHOBE MPOMBIIUIEHHOTO CIoco0a IMOJIy4YeHHUs CepHOM
KHCJIIOTHI. HpI/IMeHeHI/Ie. Comu CCpHOI\/JI KHCJIOTBI, Ka4Y€CTBCHHAsA pCaKOusa Ha
cynbdar-uoH. HaxoxneHnue cepel U €€ COeAMHEHUH B Mpupoje. XUMHUYECKOe
3arpsi3HEHUE OKPYKAIOMICH Cpeibl COSAMHEHUSMHU Cepbl (KUCIOTHBIE JTOXKIH,

3arpsi3HEHUE BO3/TyXa U BOJOEMOB), CIIOCOOBI €T0 MPEeI0TBPAIICHHS

2.3

OO6miasi xapaktepucTuka 371eMeHTOB VA-rpynnbsl. OCOOEHHOCTH CTpPOEHHS
aTOMOB, XapaKTEPHbIE CTETIEHNU OKUCIEHUA. A30T, pacipoCTpaHEHUE B MPUPO/IE,
(bu3mveckue U XuMUUYeckne cBoicTBa. KpyroBopotT a3ota B mpupoje. AMMUAK,
ero (usmyeckre U XMMUYECKHEe CBOMCTBA, MOJydeHHe W mnpumMeHeHue. Conu
aMMOHHMS, UX (U3UYECKUE U XHMHUYECKHME CBOWCTBA, IMpPUMEHEHHE.
KauecTBeHHas peaxiusi Ha MOHBI aMMOHHUS. A30THasl KHCIOTa, €€ MOoJydeHHe,
¢usznueckue W XUMHUYECKHE CBOiIicTBa (00IIME KaK MpelICcTaBUTENs Kiacca
KUCIOT U crnenuduueckue). VMcnonb3oBaHne HUTPATOB U COJIEH aMMOHHUS B
KayecTBe MUHEPAJIbHBIX yNOOpeHMil. XUMUYEecKoe 3arpsa3HEHHE OKpYXKarollei
Cpelbl COETUHEHUSIMH a30Ta (KUCIOTHBIE JOXKIH, 3arPS3HEHUE BO3AyXa, MOYBBI

1 BOJOEMOB)

2.4

®docdop, amtorponHsie Moguukanuu dochopa, GU3NIECKUe U XUMHUCCKHE
coiictBa. Oxcun docdopa(V) u dochopnas xkucnora, ¢uznyecKue Hu
XMMHYECKHE CBOMCTBa, moiydyeHue. Mcmonb3oBanue ¢(ochaTtoB B KauecTBe

MUHEpaJIbHBIX YA00peHUH

2.5

OOmast xapakrepuctuka 31eMeHToB IVA-rpynmbel. OcoOeHHOCTH CTpOEHuUs
aTOMOB, XapaKTE€pHbIE CTENEHUW OKUCIEHUs. YTJIepoJ, auIOTPOIHBIE
MOAU(DUKAIMK, PACIpPOCTPaHEHUE B MNpHUPOJE, (U3NYECKHE U XUMHUECKUE
cBoiictBa. Ancop6uus. Kpyrosopor yriaepona B mpupoae. OKcHIbl yriepoa,
ux (U3NYeCKue M XUMHUYECKHE CBOMCTBa, JEUCTBHE Ha >KUBBIE OPraHU3MBI,

MOJYYCHHUEC U IPUMCHCHHUC. DKOJIOTHYECKHE HpO6J'IeMLI, CBA3aHHBIC C OKCHIOM




yraepoaa(lV); rumote3a T00adbHOTO TMOTETUICHUS KIWMAaTa; MapHUKOBBIN
addekr. YrompHas KuCIOTa W €€ CONU, MX (PUINISCKUE M XUMHUYCCKHE
CBOICTBa, MOJy4YeHHE W NpuMeHeHue. KadecTBeHHas peakiusi Ha KapOoHaT-
nonsl. Ucnons3oBanue Kap6OHaTOB B 6I>ITy, MCIHUIWUHE, IMPOMBIIIJICHHOCTH H

CEJILCKOM XO3AUCTBE

2.6

[lepBoHauanbHbIE MOHATHA 00 OPraHMYECKUX BEIIECTBAX KaK O COCIMHEHMSIX
yriaepona (MeTaH, 3TaH, JTWIEH, AaleTUJICH, 3TaHOJ, TJMIEPUH, YKCyCHas
kuciora). Ix cocraB u xumudeckoe crtpoeHue. [loHstre o OMOJIOTHYECKU
BXHBIX BEIECTBAX: XUpPaX, OelKax, YrieBoJax — M HX POJH B KU3HHU
yeloBeka. MarepuanbHOe €IUHCTBO OPraHMYeCKHMX M HEOPTaHMYECKHX

COEIMHEHUI

2.7

Kpemuuii, ero ¢usnueckue # XUMHYECKHE CBONCTBA, IMOJIyY€HUE U
npuMenenne. CoenvHeHHUs] KpeMHHUs1 B npupoje. OOmue mpeactaBieHuss oo
okcuzae kpemHus(1V) u kpemHueBoit kucnore. CUIMKATBI, UX UCHOJB30BaHUE B
OBITY, METUIIMHE, POMBIIIUIEHHOCTU. BaxkHelme cTpouTtenbHble MaTepUaibl:
KepaMHKa, CTEKJIO, IIEMEHT, OeToH, ene300eroH. IIpobiembr Oe30macHOTO

HCIIOJIBb30BaHUs CTPOUTCIIBHBIX MaTCPUAJIOB B HOBC€,Z[H€BHOI71 KHN3HHU

2.8

XUMHUYECKUN SKCIEPUMEHT: HM3Y4CHHE OOpPa3l0B HEOPraHWYECKUX BEIIECTB,
CBOMCTB COJISHOM KHCJIOTBHI; MPOBEJACHUE KAUYECTBEHHBIX PEAKLUM Ha XJIOPHUI-
WOHBI W HaONIOACHUE IPU3HAKOB WX IPOTEKAHUS, OIBIThI, OTPAXKAIOIIUE
(bM3UYeCKre M XUMHUYECKHE CBOMCTBA raJIOTCHOB U MX COCIMHEHHH (BO3MOYKHO
WCIIOJIb30BaHNE BHJICOMATEPUAIOB); O3HAKOMJIEHHE C oOpasmamMu XJIOPHUIIOB
(rayloTeHUI0B); O3HAKOMJICHHE C oOpaslaMu cepbl M €€ COCIMHCHHUSIMU
(BO3MOXHO  HCIIOJIB30BAaHHWE BHUJCOMATEPHUANIOB); HAOMIOJEHHE Mpoliecca
oOyrinuBaHUs caxapa MOJl JeHCTBHEM KOHIICHTPUPOBAHHOM CEPHOI KHCIOTHI,
U3y4eHHUE XUMUYECKUX CBOMCTB pa30aBICHHOW CEPHOUM KHUCIOTHI, MPOBEICHHE
KayeCTBEHHOW peakuu Ha cynbhaT-uoH u HaOloJeHue mpu3Haka eé
MPOTEKAHUS; O3HAKOMIIEHUE ¢ (PU3NUECKUMH CBOMCTBaMHU a30Ta, Gochopa u ux
coeMHEHUN (BO3MOXKHO HCIOJBb30BaHUE BHACOMATEPUANIOB), OOpa3amMu
a30THBIX U PocPOpHBIX YIOOpeHuit; moaydeHune, cooupanue, pacro3HaBaHue U
M3YYeHUE CBOWCTB aMMHUaKa; IMPOBEJIECHUE KAuYE€CTBEHHBIX pPEAKUUMWA Ha HOH
aMmmMoHHMsi u  ¢docar-uOH U U3YUYEHHE TPU3HAKOB UX MPOTEKAHHUS,
B3aMMO/ICIICTBUE KOHIIEHTPUPOBAHHON a30THOM KHCIIOTHI C MEIbIO (BO3MOXKHO
WCIIOJb30BAHUE BUJCOMATEPHUATIOB); H3YyYEHUE MOJIENEe KpUCTAUIMUECKUX
pemérok anMasa, rpaduta, GQyuiepeHa; O3HAKOMIIEHHE C MPOIECCOM

azicopOLMK PacTBOPEHHBIX BEIIECTB aKTUBHUPOBAHHBIM YIJIEM U YCTPOHCTBOM




IIPOTHBOra3a; IOJIy4eHUE, COOMpaHHe, PAaclO3HAaBAHWE M H3Y4EHHE CBOWCTB
YIJIEKUCIIOTO Ta3a; IMPOBEJICHHE KadeCTBEHHBIX pEaKIuid Ha KapOoHAT- H
CWJIMKAaT-HOHbl W W3y4YEHHUE IPU3HAKOB HX IPOTEKaHMs; O3HAKOMIICHHE C
IPOJOYKLUHENH CHUIMKATHOM MPOMBILUIEHHOCTH; PELIEHHE 3KCIIEPUMEHTAIbHbIX

3a/1a4 110 TeMe «BakHenne HeMeTauibl 1 UX COEIUHEHU

Mertannsl 1 ux COCAMHCHU A

3.1

OO011as XapakTepUCTHKa XMMHUYECKHUX JIEMEHTOB — METAJJIOB HA OCHOBAHUU UX
nojoxeHus B Ilepmoanueckoil cucreMe XHUMHUYECKUX dnemeHToB .M.
MeneneeBa u ctpoeHust aToMoB. CTpoeHHe MeTauloB. MeTauinyeckas CBA3b U
MeTajyIn4yecKkasl KpuUcTajsinyeckass pemérka. DJIEeKTPOXUMUYECKUH  psf

HaIpsHKEHUHA METaJUIOB

3.2

duznyeckue U XMMHUYECKHE CBOIcTBa MeTayuioB. O0Iue crnocoObl MOTydeHus
MetaiioB. [loHsTHE 0O KOPPO3UU METAJIIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT
koppo3uu. CriiaBsl (CTallb, YyT'YH, TIOpATIOMUHUI, OpOH3a) U UX IPUMEHEHHE B

OBITY U IPOMBIIIJIEHHOCTH

3.3

[[lenounble MeTambl: moJiokeHue B Ileproanueckoil cUCTeME XUMHYECKUX
anemeHntoB J[.M. MeHnneneeBa; cTpoeHHE UX aTOMOB; HAXOXJIEHUE B MPUPOJIE.
dusndeckrue 1 XUMUYECKUE CBOMCTBA (Ha TpuUMepe HaTpus U Kaywmsi). OKCUAbI U
TUAPOKCHABI HaTpus u Kaiaus. [IpruMeHeHHe IIEeTOYHBIX METAIOB M UX

COEeIUHEHNN

3.4

[llemouyHo3eMenbpHBICE  METAJIbI MAarHMii ©M  KallbIIUK: IIOJIOKCHHE B
[Tepuoaunueckoit cucreme xumuueckux anementoB .M. MenneneeBa; ctpoenue
WX aTOMOB; HaXOXXJICHHE B mpupojae. PU3NUEeCKHe W XUMHUYECKHE CBOMCTBA
MarHus M Kajabliusg. BakHeWmne coequHeHUs KanbIus (OKCHI, THIPOKCHI,

conn). JKECTKOCTh BOJIBI U CLIOCOOBI €€ yCTpaHeHH S

3.5

ANIOMUHHI: TIOJOKEHUE B HCpI/IOI[I/I‘IeCKOI‘/'I CUCTEMEC XHMMHNYCCKHUX 3JJICMCHTOB
I[I/I MCH,Z[CJ'ICCBa; CTPOCHUC aTOMa, HAXOXICHHUC B IIPHUPOICL. dusnueckue u
XHMHYECKHE CBOMCTBA aIFlOMUHUS. AM(I)OTepHLIe CBOMCTBa OKCHJIA U THUAPOKCHU A

AJTFOMHWHUSA

3.6

Kenezo: nonoxenue B [lepuoanueckoil cucreme xumuieckux snemeHToB .M.
MenneneeBa; CTpOEHHE aToMa; HaxoxiaeHue B npupone. Ddusznueckue u
XMUMHYECKHUE CBOMCTBa jkene3za. OKcHUIbl, THAPOKCUIBI U conu kene3a(ll) u

xene3za(lll), ux cocras, cBOICTBa U MOTyYEHHE

3.7

XHUMHUYECKUMN OKCIICPUMCHT:. O3HAKOMIICHHE C 06pa3uaM1/1 METAJIJIOB U CIIJIaBOB,

nux (1)I/I3I/ILICCKI/IMI/I CBOﬁCTBaMH; HN3Y4YCHHUC PE3YJIbTATOB KOPPO3UHU MCETAJIOB




(BO3MOKHO HCIOJIb30BaHUE BUJIEOMATEPUAJIOB), ocobeHHoCTEN
B3aMMOJICHCTBUS OKCHJA KajbllMsi U HATpus C BOJOM  (BO3MOXKHO
KCIIOJIb30BAHUE BHJIEOMATEPUAIIOB); HMCCIIEIOBAHUE CBOMCTB KECTKOW BOJBL;
mpoluecca TOpPEHHs IKejle3a B KHUCIOpojae (BO3MOXKHO — MCIIOJIb30BaHME
BUJICOMATEPHAIIOB); IPU3HAKOB MPOTEKaHMsI KAYECTBEHHBIX PEAKIMIl HAa HOHBI
(Marausi, Kanplus, amoMuHus, uHKa, xkenesa(ll) u sxemesa(lll), memu(ll);
HaOJII0JIEHNE U ONMCAHUE IPOLECCOB OKpAIIMBaHUS IJIAMEHU MOHAMU HATpUs,
Kamuss W KanblMs  (BO3MOXKHO — MCIIOJIB30BaHHE  BMJIEOMATEpPUAIOB);
uccienoBaHue am(pOTEepHBIX CBOWCTB THAPOKCHAA AITIOMHHHS M TUAPOKCUIA
LIMHKA; pelIeHNe SKCIIEPUMEHTAIIBHBIX 3aJa4 10 TeMe «BaxHelne MeTansl 1

nX COCIUHCHU

XHUMHS ¥ OKpYKarolias cpeia

4.1

HoBeie Marepuanbl U TexHoJoruu. BemecTtBa U mMaTepuaibl B IMOBCEAHEBHOM
JKU3HU 4YeJIOBeKa. XUMHS U 3J0poBhe. be3omacHoe uCnoab30BaHrE BEUIECTB U
XUMUYECKUX peaknuid B ObITy. IlepBas moMOIIh MPH XMMHYECKUX OXKOTaX H

OTpPaBJICHUAX

4.2

OCHOBBI  DJKOJIOTMYECKOM  T'PAMOTHOCTH.  XHMHYECKOE  3arpsA3HECHHE
okpyxatome cpeapl [1/IK. Pons Xxumum B perieHMu 3KOJIOTMYECKUX MPOOIIeM.
[IpuponHble MCTOYHUKH YIJIEBOJOPOJOB (Yrojib, MPUPOIHBIA Ta3, He(dTh),

IPOIYKTHI UX MepepabOoTKH, UX POJIb B OBITY M MPOMBIIILIEHHOCTH

4.3

XUMUYECKUH SKCIIEPUMEHT: U3yuyeHue oOpa3loB MaTepuasIoB (CTEKIIO, CIUIaBbI

MCTaJlJIOB, IOJIMMEPHEBIC MaTCpI/IaJ'II)I)




MPOBEPSIEMBIE HA OI'D I1IO XUMUU TPEBOBAHUS K
PE3YJIBTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
IPOI'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUSI

Kon
NpoBepPsieMOro
TpeOoBaHUs

IIpoBepsiemble TPeGOBaHUS K NMPEAMETHBIM pe3yabTaTaM
0230BOr0 YPOBHSI OCBOEHHsI OCHOBHOI 00pa3oBaTe/IbHOIi
NporpaMMbl OCHOBHOI0 0011ero oopaszopanusi Ha ocHoBe PI'OC

1

[IpencraBnenue:

1.1

O TI03HABAEMOCTH SBJICHUH MPUPOJbI, MOHUMAHHE OOBEKTUBHON
3HAYUMOCTH OCHOB XMMHYECKOW HAyKH Kak 00JacTH COBPEMEHHOIO
€CTECTBO3HAHMSI, KOMIIOHEHTa OOLIell KyJIbTypbl M HpPaKTHUYECKON
JEeATENbHOCTH 4EJIOBEKAa B YCIOBUSAX COBPEMEHHOIO OOIIECTBa;

IIOHUMAaHHUE MECTa XUMUU CPEAN APYIUX €CTCCTBEHHBIX HAYK

1.2

0 HAY4YHBIX MCTOJaxX IMO3HAHUA, B TOM YHUCIIC SKCIICPUMCHTAJIbHBIX U
TCOPETUYCCKHUX MCTOAAaX HCCICAOBAHUA BCIICCTB W HU3YUYCHUIA
XUMHUYCCKUX peaKHHﬁ; YMECHHE HCIIOJIB30BaTh MOJCIN JJIA

00BICHEHHS CTPOCHUSA aTOMOB U MOJICKYJI

1.3

o ctepax npodeccuoOHaTbLHON ACITEIbHOCTH, CBI3aHHBIX C XUMHEH U
COBPEMEHHBIMH TEXHOJIOTMSIMH, OCHOBAaHHBIMM Ha JOCTHXEHUSX
XMMHYECKON HayKd, YTO IO3BOJIMT OOYYaroIIMMCS paccMaTpuBaTh
XUMHIO Kak cepy cBoelt Oyayieit npodeccuoHanbHON AeSITeTbHOCTH
U cleiaTh OCO3HAaHHBIM BBIOOP XMMHUHU KakK MPOGMIBHOTIO IMpeaMera

IIpU NEepPeX0/ie Ha YPOBEHb CPEAHEro 00IIero 00pa3oBaHus

Bnagenue cucremoit XMMHUYECKHX 3HaHUH H YMCHHC IIPUMCHATH

CUCTEMY XUMHNYCCKUX 3HaHPII>i, KOTOpas BKIOYACT:

2.1

BO)XHEHIINE XUMUYECKUE IOHATHSA: XUMHUYECKHH »JIIEMEHT, aToM,
MOJIEKYJIa, BEIIECTBO, NMPOCTOE U CIOXHOE BEIIECTBO, OJAHOPOIHAS U
HEOJHOPOJHAs CMECh, OTHOCHUTENIBHBIE aTOMHas W MOJIEKYJISpHas
Macchbl, KOJIMYECTBO BELIECTBA, MOJIb, MOJIIPHAs Macca, MOJISIPHBIN
00bEM, OKCHJ, KHUCIOTa, OCHOBaHHE, COJb (CpemHss), XUMHUecKas
peaKkuys, peakuuM COEIUHEHUS, PEAaKIMU pa3IokKEHHs, pEaKuu
3aMeIlleHNs, peakiuu oOMeHa, TeroBod 3(ddekT peakuuu, 3K30- U
9HIOTEPMHUYECKUE PEAKIMU, PACTBOpP, MAaccoBas JOJSA XMUMHUYECKOIO
2JIEMEHTA B COEMHEHUH, MacCOBast 10JIA U NIPOLEHTHAsA KOHLEHTPaLHs

BCIIICCTBA B PaCTBOPE, SAAPO aTOMA, 3JICKT’p0HHBII>'I 0 aToMa, aTOMHas




opOuTanp, paadyc aToMa, BaJEHTHOCTb, CTENEHb OKHCIIEHHUS,
XMMHYECKAs CBS3b, JIEKTPOOTPULIATEIBHOCTD, ITOJIIPHAS U HEMOJISIpHAs
KOBaJEHTHasl  CBSI3b, MOHHAs  CBSI3b, METAUIMYECKAs  CBA3b,
KpUCTANIMYECKass pelérka (aroMHas, WOHHas, MeTauIhyecKasi,
MOJIEKYJISIpHasi), WOH, KAaTHUOH, aHWOH, SJIEKTPOJIUT M HEIJIEKTPOJIUT,
JNMEKTPOJINTUYECKAsT ~AUCCOLMALMS, PEaKIuH HMOHHOTO OOMEHa,
OKHUCIIUTENIbHO-BOCCTAHOBUTENIbHBIE ~ pEaKIUM,  OKUCIUTEIb U
BOCCTAHOBMTEJb, OKUCIEHHE M  BOCCTAHOBIICHHE, JJIEKTPOJIM3,
XMMHUYECKOE paBHOBECHE, OOpaTHMble M HEOOpaTHMbIE peaKLuy,
CKOPOCTb XUMHYECKOW peakumu, karaimsarop, I[IJIK, koppo3sus

METaIJI0B, CIIJIaBbI

2.2

OCHOBOIIOJIATAIOIINE 3aKOHBI XWMHH: 3aKOH COXPAaHEHUS MacChl,
nepuoanueckuid 3akoH JI.M. MeHneneeBa, 3aKOH TMOCTOSIHCTBA

cocCTaBa, 3aKOH ABOTrajJipo

2.3

TEOPUU  XUMHHU: ATOMHO-MOJIEKYJIIpHAs TeopHus, TEOPHS

AIEKTPOJUTUUECKON JUCCOIHAITIT

Brnanenne ocHoBaMu XMMHUYECKOW TPAMOTHOCTH, BKITFOUAIOIIEH

3.1

YMEHUE MPaBUIBHO UCTIOIH30BATh H3yYCHHBIC BEIIECTBA M MaTEPUAIIBI
(B TOM uYuclie MHWHEpalbHBIC YHAOOpPEHHs, METaUIbl H CIUIABHI,
NPOAYKTHl TEPepabOTKU TPUPOJHBIX HCTOYHUKOB YIJIEBOJOPOJIOB
(yrns, mpupomHoro raza, HedTH) B OBITY, CEILCKOM XO3SHCTBE, HA
NPOM3BOJICTBE M TIOHUMAaHHE 3HAYCHUS JKUPOB, OCIKOB, YIJIEBOJIOB
JUTsl OpTraHW3Ma YeJIOBEeKa; YMCHUE IPOTHO3UPOBATh BIIMSHUE BEIIECTB

U XHUMHUYCCKHUX MPOLCCCOB HA OPraHU3M YCJIOBCKA U OKPYXKAIOMIYIO

IPUPOJIHYIO CPERY

3.2

YMCHHUEC HUHTCIPUPOBATD XUMHUUYCCKHUC 3HAHUS CO 3HAHHUAMU OPYIUX

y‘le6HLIX npeamMcETOB

3.3

HaJlM4Me OIbITa paboThl C PA3IMYHBIMM MCTOYHUKAMHU HH(pOpMAIMU
NO0 XUMHMM (HaydyHas M Hay4YHO-TIONYJsIpHas JIMTEparypa, CJIOBapH,

CIIPaBOYHHMKH, HHTEPHET-PECYPCHI)

3.4

YMCHHC 0O0BEKTHBHO OLICHUBATH I/IH(l)OpMaI_II/IIO O BCHIICCTBAX, HX
IpeBpaliCHUAX n MPaKTUYICCKOM MMPUMCHCHHUU n YMCHUC

HCII0JB30BaTh €€ I peaicHus y‘IC6HO-H03HaBaTCJ'IBHBIX 3aaa4

Bnagenne ocHOBaMH IIOHSATHHHOTO afrmapara U CHUMBOJHMYCCKOI'O

A3bIKa XUMHH 11 COCTABJICHUA (I)OpMy.TI HCOPraHNMYCCKUX BCLICCTB,




YpPaBHEHUN  XMMHYECKMX  pEaKUUH; OCHOBAMHU  XUMHUYECKOU

nomeHknarypsl (IUPAC u TpuBuanbHON)

YMeHne oOBACHATH CBs3b MOJOXEHHs 31eMeHTa B Ilepuonmveckoit

CUCTCMEC C YHUCIIOBBIMU XAPAKTCPHUCTHUKaAMHW CTPOCHUSA AaTOMOB

5 XAMHYECKAX DJIEMEHTOB (COCTaB W 3apsja  sapa, oOIee YHcio
AJIGKTPOHOB), PACHPEIEIICHUEM OJIIGKTPOHOB TI0 JHEPreTHUYCCKUM
YPOBHSIM aTOMOB TIEPBBIX TPEX MEPUOJIOB, KATTUS U KAJTBIIHS
IIpencraBnenne O  NEPUOAMYECKONM  3aBUCUMOCTH  CBOWCTB
XAMHYECKUX DJIEMEHTOB (paguyc aTtoma, 3JEKTPOOTPUIATEIIHHOCTH),
6 MPOCTBIX W CJOXKHBIX BEMIECTB OT TIOJOXKEHHUS JIIEMEHTOB B
[Tepuognueckoit cucreme (B MalblX TNEpPHOJAX U  TJIABHBIX
MOATPYIIAx) M 3JICKTPOHHOTO CTPOCHHUS aTOMa
7 YMeHue kmaccupuIimpoBaTh:
7.1 XUMHUYECKHE DIIEMEHTHI
7.2 HEOpraHMYEeCcKHe BEleCTBa
7.3 XUMUYECKUE PEaKIIUN
8 YMeHue onpeaensrTh:
81 BAJICHTHOCTh M CTENEHb OKHUCIICHHS XUMHUYECKHUX DSJIEMEHTOB, 3apsij
' HOHA
8.9 BHUJI XUMHUYECKOW CBS3M W THUI KPUCTAUIMUYECKOW CTPYKTYphI B
' COCTUHCHHAX
8.3 XapaKTep Cpelbl B BOJHBIX PaCTBOPAX BEIIECTB (KUCIOT, OCHOBAHHH)
8.4 OKHCIIMTEIIb U BOCCTAHOBUTECIIb
9 YMeHHe XapakTepu30BaTh GU3NYECKUE U XUMUUYECKHIE CBOMCTBA!
MPOCTBIX BEIIECTB (KUCIOPOJ, O30H, BOJOPOJI, TrpaduT, aamas,
9.1 KpeMHHH, a3or, docdop, cepa, XJIop, HATPUH, Kajauk, MarHui,
KaJIbIIMH, aTFOMUHUH, JKeJ1e30)
CIIOXHBIX BEIIECTB, B TOM YHCJIE€ HMX BOJHBIX PacTBOpPOB (BOJa,
aMMHUaK, XJIOPOBOJOPOJ, CEPOBOJIOPOJ, OKCHUIBI U THUAPOKCHUIBI
9.9 metamoB |-11A rpynm, amtomunus, menu (Il), munka, xeneza (1l u
' [11), okenasr yraepona (11 u 1V), kxpemuus (1V), azota u docdopa (111
u V), ceppt (IV u VI), cepHucras, cepHas, a30oTHCTas, a30THas,
(docdopHas, yroiapHas, KpeMHUEBasE KUCIOTa U UX COJIH)
9.3 MPOTHO3UPOBAaTh W  XapaKTepU30BaTh CBOWCTBAa  BEIIECTB B




3aBUCHUMOCTHU OT HMX COCTaBa MU CTPOCHUSA, IMPUMCHCHHUC BCLICCTB B
3aBUCHMOCTH OT HUX CBOfICTB, BO3MOKHOCTDB ITPOTCKAHUA XUMHUYICCKHUX

HpeBpaH_[CHI/Iﬁ B pa3JIMYHBIX YCIIOBUAX

YMeHHE COCTABIIATh MOJIEKYJISIPHBIE U MOHHBIC YPABHEHUS PEAKIUH, B

10
TOM YHCIIE!
10.1 peakuuii HFOHHOTO 0oOMeHa
10.2 OKUCITUTEIbHO-BOCCTAHOBUTEIIbHBIX PEAKIIHI
10.2 WUTIOCTPUPYIOIIUX ~XMUMHUYECKHE CBOWCTBA M3YYEHHBIX KIJIACCOB
' (Tpynn) HEOpraHUYeCKUX BEUIECTB
10.4 MTOITBEPKTAIOIINX TEeHETHYECKYIO B3aUMOCBSI3b MEXK /Ty HUMHU
11 YMeHue BBIUUCIATD (MIPOBOIUTH PACUETHI):
111 OTHOCHTENIbHYI0O MOJICKYISIPHYIO M MOJSIPHYIO MacChl BEIECTB,
' MacCCOBYIO JIOJF0 XUMHUYECKOTO 3JIEMEHTa B COCTMHCHUT
11.2 MAacCOBYIO JIOJIIO BEIIECTBA B PaCTBOPE,
11.3 KOJIMYECTBO BEIIECTBA U €r0 Maccy, 00heM Tra3oB
114 [0 ypaBHEHUSM XHUMHYECKUX pEAKIUH M HaXOJUTh KOJIMYECTBO
' BEIECTBA, 00bEM U MacCy peareHTOB WJIH MPOIYKTOB peakluu
12 Bnanenue (3HaHME OCHOB):
OCHOBHBIMM  METOJaMH  HAy4yHOTO  TMO3HaHHS  (HaOmIozaeHue,
12.1 H3MepeHue, SKCIIEPUMEHT, MOICTUPOBAHNE) IPU U3YYECHUH BEIIECTB U
' XUMHUYECKUX SBJIGHUH; YyMeHHe c(hOopMynupoBaTh MpolieMy u
MIPEJIOKUTh MYTH €€ perIeHUs
s O6e3omacHOi pabOThl C XMMHYECKHMMH BEIIECTBAMU, XUMUYECKOU
' MOCYAOHU U 1a00paTOPHBIM 000PYI0BaHUEM
MpaBUJIaMH 0€30TaCHOTO OOpallleHus ¢ BEIIECTBAMH, UCIIOIb3YeMbIMU
B MOBCETHEBHOM JKU3HHU, MPABUIIAMH MOBEICHUS B LENSIX COEPEKEHUS
123 3/I0pOBbSl M OKpY)Karollel NpUpOAHOM cpelbl; MOHMMaHUE Bpeaa
' (omacHOCTH) BO3/AEHCTBHMS Ha >KHMBbIE OPraHM3MbI OIpPEACTEHHBIX
BEIIIECTB, CHOCOOOB YMEHbBIIEHHUS U MPEIOTBPALICHUS MX BPEIHOTO
BO3JICUCTBUSA
13 Hanunune mpakTHUecKWX HAaBBIKOB TUIAHUPOBAHUS W OCYIIECTBICHUS
CJICAYIOMINX XUMHUECKUX IKCIIEPUMEHTOB:
131 U3yueHHe U OnHMcaHue (PU3NYECKHX CBOMCTB BEIIECTB; 03HAKOMJICHHE

C (1)I/I3I/IHCCKI/IMI/I n XUMHNYCCKNMHU SIBJICHUAMMU, OIIBITHI,




WJUTIOCTPUPYIOIIME TPU3HAKU IIPOTEKAHNS XMMHUECKUX peakLuit

13.2

U3y4eHHe CIIOCO00B pa3/iesIeHUs cMecer

13.3

MOJIydEeHHE KHUCIOpOJa M M3Yy4EHUE €ro CBOMCTB; IIOJIy4EHUE
BOJIOPOJIa U U3y4EHHE €r0 CBOWCTB; MOJY4YEHHUE YITIEKHCIOrO rasa u

N3YUYCHHUEC €TO CBOﬁCTB; IMOJIY4YCHHUEC aMMHaKa U U3YUCHHUC €TO CBOICTB

13.4

IIPUTOTOBJICHUE PACTBOPOB C OIPEACIEHHOM MacCOBOM JOJen

PacTBOPEHHOTO BELIECTBA

13.5

IIPUMEHEHHUE HHIUKATOPOB (;rakmyca, METUIIOpaHKa 51
(denondTanenHa) as OMpeNENICHUS XapaKTepa Cpellbl B PacTBOpax

KHUCJIOT U LIEJI0YEn

13.6

WCCIIEZIOBAHUE ¥  OIMCAHWE CBOMCTB HEOPraHMYECKHX BEIIECTB
Pa3IMYHBIX KJIACCOB; M3yUEHHE B3aUMOJICCTBHUS KUCIIOT C METaUIaMH,
OKCHJIaMH  METAaJIJIOB, pacTBOPUMBIMH ¥ HEPACTBOPUMBIMU
OCHOBAHMSIMH, COJISIMH; TIOJIYyUCHHE HEPACTBOPUMBIX OCHOBAHHM;
BBITECHCHHE OJIHOTO MeTajyla JpYyruM H3 pacTBOpa  COJIH,
ucciaeaoBaHue aM(OTEpHBIX CBOMCTB THAPOKCHUIOB ATIOMHHHS U

LIUHKA

13.7

PEIICHUE SKCIICPUMCHTAJIBHBIX 3a1a4 IO TEMaM: «OCHOBHBIE KJIACCHI
HCOPraHNM4CCKUuXx COCHHHGHHﬁ)); ((BJ'ICKTpOJ'II/ITI/I‘ICCKaH
JUCCOLINALIUs), «Baxkneimune HeEMETalNIBI H WX COCAUHCHUA,

«Baxnennne MeTalIbl ¥ UX COCOANHCHUA

13.8

XUMUYECKUE IKCIIEPUMEHTHI, WJUTIOCTPUPYIOIIHE IPU3HAKU
NPOTEKAHUS peaklii MOHHOrO OOMEHA; KaYeCTBCHHBIC PEaKIUU Ha
NPUCYTCTBYIOLIUE B BOJHBIX PACTBOPaX HOHBI: XJIOPHI-, OPOMUI-,
wonua-, cymbdar-, ¢docdar-, kapOboHaAT-, CHUIUKAT-aHHOHBI,
THAPOKCU-UOHBI, KATHOHBI aMMOHHS, MarHus, KaJbIHs, aJlFOMHHHSI,

xkenesa (2+) u xenesa (3+), meau (2+), uHKA

14

YmMmenue:

14.1

MMPEACTABJIAAITE  PE3YJIbTATBI OKCIICPUMCHTA B (1)OpMe BBIBOJOB,
JA0Ka3aTcCIbCTB, Fpa(bI/IKOB u Ta6J'II/ILI U BBIABJATH SMIIMPHUYCCKUC

3aKOHOMCPHOCTH

14.2

YCTaHABJIMBATL CBA3U MCIKAY PCAJILHO Ha6J'IIOJIaeMBIMI/I XUMHUYCCKUMH
ABJICHUAMUA U TIPOLECCaAMU, MMPOUCXOAAINIUMHA B MAKpPO- U MUKPOMUPC,

OOBSCHATH IIPpUYNHBI MHOF006pa3I/I}I BCIICCTB




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

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAHUS.

HepBOHa‘-IaJH)HI)IG XUMHNUYCCKHUEC ITOHATUA.

1.1

Uucrsle BemectBa U cMecu. CriocoObl pa3iesieHus: cMeceil.

1.2

ATOMBI © MOJICKYIJIBI. Xumuueckue djieMeHThl. CHMBOIBI  XUMHYECKHX

OJICMCHTOB. HpOCTBIG " CJIOKHBIC BCIIICCTBA.

1.3

Xumunueckas popmyna. BareHTHOCTh aTOMOB XUMHUUYECKUX 3JIeMeHTOB. CTeneHb

OKHCJICHHA.

1.4

3aKOH TIOCTOSHCTBAa COCTaBa BCHOICCTB. OTtHocHuTeNIbHASI aTOMHAs Macca.
OTtHOCUTENLHAS MOJICKYJIApHas Macca. MaccoBas J0JIA XUMHYECKOT'O 3JICEMEHTA

B COEIUHEHUM.

1.5

KomnuectBo BemectBa. Mosb. Momnspaas macca. MouisipHbIii 00BEM Ta30B.

BzanMocBsa3n KOJIN4YCCTBA, MAaCChl U YHCJIa CTPYKTYPHBIX CAWMHUI] BEIICCTBA.

1.6

duznyeckue M XUMHUUYECKHE SBICHHSA. XHUMUUYECKas pe€aknusa u eé IIPpU3HAKH.

3aKOH COXpaHEHMs MacChl BeIeCTB. XUMHUUECKUE ypaBHEHUS.

[Tepuonnueckuii 3akoH u Ilepuoanyueckas cucTeEMa XUMHYECKHUX JJIEMEHTOB

H.N. MenaeneeBa. CTpoeHUE aTOMOB.

2.1

[Tepuonnueckuii 3akoH. [lepuoauueckas cucreMa XuMu4deckux sneMenton 1. M.
MengneneeBa. Ilepuoasl U rpynmbl. @U3NYECKUN CMBICI TOPSAKOBOIO HOMEPA,

HOMCEPOB II€PHUOJa U I'PYIIIEI 3JIEMCHTA.

2.2

Crpoenue aromoB. CoctaB aToMHbIX siiep. M3otombl. Dnextponsl. CTpoeHue
JNIEKTPOHHBIX 000JI0YeK aTroMOB MepBbIX 20 XUMHYECKUX DIIEMEHTOB

Ilepuonnueckoit cucremol J[.1. Menneneena.

2.3

3aKOHOMepHOCTI/I B M3MEHCHHU CBOMCTB XMMHYECKHUX 3JIEMEHTOB IICPBLIX TpéX
IepruoaoB, Kallud, KaJlbIUA (paz[I/cha aTOMOB, JJICKTPOOTPHULIATCIBHOCTH,
MCTANNIMYCCKUX MW  HCMCTAJIIMYCCKHUX CBOﬁCTB) U MUX COCIUHEHHM B
COOTBETCTBHH C IIOJIOKCHUEM DOJICMCHTOB B Hepnonnqecxoﬁ CUCTEMEC H

CTPOCHHUEM UX aTOMOB.

CrpoeHnue BelecTna.

3.1

Xumudeckas cBsa3b. KoBajeHTHas (HOJ'I}IpHa}I )51 HGHOHHpHaH) CBA3b.
aﬂeKTpOOTpI/IHaTCHLHO CTb XUMHWYCCKHUX OJICMCHTOB. Honnas CBA3b.

Merannuueckas CB3b.




3.2

Tumnel KpUCTAIIMYECKUX PEHIETOK (aTOMHas, HWOHHAs, METaJUInYecKas),
3aBUCHMOCTb CBOMCTB BE€IECTBA OT THIA KPUCTAUIMYECKOM PEIETKH U BUJA

XUMHYECKOH CBA3H.

Baxueiine mnpeacTaBUTENM HEOPraHWYECKUX BemlecTB. Hemeramwbl U ux

COCAMHCHU. Mertannsl 1 BX COCANHCHUA.

4.1

Knaccudukanus u HOMEHKIATYpa HEOPTAaHMYECKUX COCIWHEHUH: OKCHJIOB
(coneobpazyroriue: OCHOBHBIE, KHCJIOTHBIE, amM(pOTEepHBIE) u
HecoJieoOpa3yrolliue; OCHOBAaHUM (LIENOYM W HEpPACTBOPUMbBIE OCHOBAaHUS);
KHCJIOT  (KUCIOpOACOJep)Kamue ¥ OECKHCIOpOJIHBIE, OJHOOCHOBHBIE U

MHOTOOCHOBHBI€); COJIeH (CPEIHUX U KUCIIBIX).

4.2

@u3nyecKue M XMMHYECKHE CBOMCTBA MPOCTBIX BEHIECTB-HEMETAJIOB:

BOJIOPO/Ia, XJIOPa, KHCIOpoia, Cephl, a30Ta, pocdopa, yriepoaa, KpeMHUSI.

4.3

dusnyueckie W XUMHUYECKHE CBOMCTBA IPOCThIX BEIICCTB-MCTAJUIOB: JIMTUA,
HaTpus, KaJlud, Marovud U KajibLWA, aJIIOMUHHA, KCEIIC3a. BHCKTpOXI/IMI/I‘-IeCKI/Iﬁ

PAI HaPSDKEHUH METaJIOB.

4.4

®uU3NYeCKUe U XMMHUYECKHE CBOWCTBA BOJOPOJHBIX COCAMHEHUM HEMETAIUIOB:

XJIOPOBOJIOPOJIa, CEPOBOOPOIa, AMMHAKA.

4.5

dusnueckue W XUMHUYECKHE CBOMCTBA OKCHIOB HemetamioB: cepol (1V, VI),
asota(ll, 1V, V), docdopa(lll, V), yrnepoma(ll, 1V), kpemuus(1V). Ionydenue

OKCHJOB HEMCTAJJIOB.

4.6

Xumudeckue cBoicTBa okcuaoB: MetawioB |A-IIIA rpymn, mmuka, memu(ll) u

xeresa(ll, 11). TlonyueHre OKCHIOB METAILIOB.

4.7

XUMHYECKHE CBOWCTBA OCHOBAaHMM M amM(OTEpHBIX THIPOKCHAOB (Ha mpuUMepe
TUAPOKCUAOB  aJIOMUHUS, JKene3za, 1uHKa). llomyuyenue ocHoOBaHud U

aM(bOTEePHBIX THIPOKCHUJIOB.

4.8

OO01ue XMMHUYECKHE CBOMCTBA KHCIOT: XJIOPOBOJOPOJHOM, CEPOBOJOPOJIHOM,
CEpHHUCTOH, cepHOU, a30THOU, (hocopHOI, KpeMHUEBOU, yroibHOU. OcoObie
XMMHYECKHE CBOMCTBAa KOHIIEHTPUPOBAHHOW CEpHOM U a30THOH KHUCIOT.

HonyquI/Ie KHUCJIOT.

4.9

OOure xuMudeckue cBoicTBa cpeanux coeil. [lomydenue cosei.

4.10

HOJ'Iy‘-ICHI/Ie, CO6I/IpaHI/IC, pacno3HaBaHue BOJOPOAAd, KHUCIOPOAAd, daMMHUAKA,

YIJICKUCIIOTO ra3a B J'Ia60paT0pI/II/I.
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HonyquI/Ie aMMMakKa, CCpHOI\/'I 1 a30THOH KHUCIIOT B MPOMBIIIJIICHHOCTH. OGIJ_II/IC

CIIOCOOBI MOJIYYCHH A MCTAJIJIOB.




4.12

I'enetnueckas CBI3b MCKAY KJIaCCaMH HCOPIraHUYICCKUX COGI{HHGHHﬁ.

XUMUYECKUE PEAKIIUU.

5.1

Knaccugukamus XuMHUECKUX peakUuil M0 pa3IuyHbIM IpU3HAKAM: 110 YUCITY U
COCTaBy YYaCTBYIOIIMX B PEAKIUU BEHIECTB, IO TEIIOBOMY 3(QeKTy, o

W3MCHCHHIO CTEIICHEH OKHCICHUS XUMHUUCCKUX 3JICMCHTOB.

5.2

TennoBoit 3G GeKT XUMUYIECKON pEaKIiy, TEPMOXUMUYECKHE YpaBHEHUS. JK30-

1 QHAOTCPMHUYCCKUC PCAKIIUH. TCpMOXI/IMI/IquKI/Ie YpaBHCHHA.

5.3

OKHUCIATEITBHOBOCCTAHOBUTELHEIE pCaKknum. OKHUCANUTEIN U BOCCTAaHOBUTEIH.
[Ipouecchl  OkHCIeHUSs U BOCCTAHOBJIEHMS.  OJEKTPOHHBIM  OanaHC

OKHCIUTEILHOBOCCTAHOBUTEIILHOM pPCaKknuu.

5.4

Teopust AIeKTPOTUTHYECKON nuccoruanuu. KaTHoHbI, aHMOHBI. DJIEKTPOJUTHI U

HEINEKTPOJUTHI. CUITBHBIC U clTa0bIe AIEKTPOJIMTHI. CTENeHb TUCCOIHAIUH.

5.5

Peaknun monHoro obmeHa. YCIOBHS MPOTEKaHUsI pPeaklMii MOHHOTO OOMEHa,

MIOJIHBIE U COKPAIIEHHBIE HOHHBIE YPABHEHUS PEAKIIUM.

XUMUS 1 OKpYXarolasi cpefa.

6.1

BemiectBa u martepuansl B TOBCEIHEBHOM KU3HU 4elloBeka. beszomacHoe
WCIIOJIb30BAHUE BEIIECTB M XUMHUYECKUX PEAKIUA B JTA0OpaTOpPHUH H OBITY.

HepBaﬂ IIOMOIIb IIPHU XUMHYCCKUX OKOraX U OTpaBJICHUAX.

6.2

XUMHYECKOE 3arpsi3HEHHE OKpYyXaromieil cpeabl  (KHCIOTHBIE — JIOXK[IH,
3arpsi3HEHUE MOYBBI, BO3JyXa W BOJOEMOB), CIOCOOBI €ro MpPeIOTBPALICHUS
[Ipenenbras momyctumas konreHTpamus BemiectB (IIJK). Posp xumum B
pELIeHUH JKOJIOTMYECKUX TMpobieM. YcuieHwe mNapHUKOBOro sddekra,

pa3pymeHue 030HOBOI'O CJIO.

6.3

[Tpumenenue cepsl, a3ora, Gocdopa, yriepoaa, KpeMHHS U MX COCIUHCHHI B
OBITY, MEIUIIMHE, MPOMBINUICHHOCTH W CEJIBbCKOM Xo3siicTBe. [IpumeHeHue
METAJJIOB M CIUIAaBOB (CTalb, YYI'yH, IIOPATIOMUHUHN, OpoH3a) B OBITY H
MPOMBIIIICHHOCTH UX coeuHeHui. [IoHsTHe 0 KOPPO3UU METAIJIOB, OCHOBHBIE

CITIOCOOBI 3aIlUTHI UX OT KOPPO3UHU.

6.4

[IpuposiHbIE MCTOYHUKU YIJIEBOAOPOAOB (Yrojib, MPHUPOIHBIA Ta3, HEPTh),

IPOIYKTHI X TepepaboTKu (OEH3HH), MX POJIb B OBITY U MPOMBIIIIEHHOCTH .

6.5

HCpBOHa‘-IaJ'IBHBIC MOHATUSA 00 OpPraHrMvCCKUX BCHICCTBAX KaK O COCIUMHCHUAX
yrjiaepoaa (MeTaH, 9TaH, 9THUJICH, alCTWICH, 3TaHOJI, TJIMICPUH, YKCYCHAA KI/ICJ'IOTa).
[ToHsTHE O OMOJIOTMYECKH BaXKHBIX BCIICCTBAX: KUPAX, 6CJ'IKE[X, YIIICBOAAX — U UX

POJIA B ’KU3HHU YCJIOBCKA.




7 Pacuérsr:
7.1 1o opMmynaM XUMHYECKHX COCAUHEHHM.
7.2 Macchbl (MaccoBOM) J10JIM paCTBOPEHHOIO BEIIECTBA B PACTBOPE.
7.3 10 XUMUYECKUM YPaBHEHUSM.




YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30OBATEJBHOI'O
HNPOLECCA OBA3ATEJIBHBIE YYEBHBIE MATEPHAJIBI J1JISAA
YUYEHUKA

1.Xumusa 8 kiacc 6a30BbIil ypoBeHb noJ1 pefakiueit ['abpuensa O.C. [JonyiieHo
MununcrepctBom npocsenienuss PO. Mocksa «IIpocsemenne», 2023 r.

2. Xumus 9 knacc 6a30BbIil ypoBeHb noJ1 peaakuueit ['abpuensa O.C. JonyiieHo
MununcrepcrBom npocsenienus PO. Mocksa «IIpocsemenue», 2023 r.

METOJIUYECKHUE MATEPHUAJIbI IS YUUTEJIA
1. Xumusi. Meroguueckue pexomenganuu k. YMK nmnsa 8-9 knaccoB. ABTop(bi):
IMa6puensn O.C., Mockga «IIpocsemnienuey, 2023 r.

MU P®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
MHTEPHET

[IpumepHbie paboyre MporpaMMbl IO MpeaMeTaM 00513aTeIbHON YaCcTH yueOHOTro
IJ1aHa JOCTYIIHBI I€aaroram mocpeaCcTBOM IopTajia ElII/IHOFO COACPIKAHUA 06III€FO
obpaszoBanus https://edsoo.ru/Primernie_rabochie_progra.htm

Poccwuiickas snextponHas mkoja - https://resh.edu.ru

Enunas xoyeknus g poBBIX 00pa3oBaTeILHBIX pecypcoB - http://school-
collection.edu.ru/catalog/rubr/ Meronuueckue BUACOYPOKH
https://edsoo.ru/Metodicheskie videouroki.htm%20https:/www.uchportal.ru/load/7
5



https://edsoo.ru/Primernie_rabochie_progra.htm
https://resh.edu.ru/
http://school-collection.edu.ru/catalog/rubr/
http://school-collection.edu.ru/catalog/rubr/
https://edsoo.ru/Metodicheskie_videouroki.htm%20https:/www.uchportal.ru/load/75
https://edsoo.ru/Metodicheskie_videouroki.htm%20https:/www.uchportal.ru/load/75
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