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HOACHUTEJIBHAS 3AIINCKA

[IporpaMma 1O XUMHUM Ha YPOBHE OCHOBHOTO 0011ero oOpa3oBaHUs
COCTaBJI€HA Ha OCHOBEe TpeOOBaHUN K pe3yJbTaTaM OCBOCHHUS OCHOBHOM
o0pazoBaTeIbHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, MPEACTAaBICHHBIX
B O®I'OC OOO, a Ttakxke Ha OCHOBe (enepanbHO pabouell MporpamMmsl
BOCIIUTAHUS U ¢ YUETOM KOHIEMIIMY MPENnogaBaHusi yaeOHOTo peaMeTa « XUMHUS»
B 00pa3oBaTeNbHbIX opranuzanuax Poccuiickoit @enepanuu.

[Iporpamma mo xumuu na€T TpeACTaBICHUE O IEJSIX, OOIIeld CTpaTeruut
o0y4yeHUs, BOCHHUTAHWUS M PA3BUTUS OOYUYAIONIUXCS CPEACTBAMH y4eOHOrO
nmpeamera, yCTaHABIIUBAET 00s13aTeJIbHOE MpeIMETHOE coJiepKaHue,
npeayCMaTPpUBAET PACHpPECNICHHEe €ro Mo KjiaccaM U CTPYKTYpUPOBAaHHE IO
pazienaM M TeMaM MPOTpaMMbl IO XUMHUH, OINPEACNSIET KOJIUYECTBEHHBIC H
KaueCTBEHHBIC XapaKTEePUCTUKHU COJICpKaHMS, PEKOMEHAYEeMYHO
MOCJICIOBATENIBHOCTh ~ M3YYCHUST XUMUH €  Y4ETOM  MEXKIOPEAMETHBIX H
BHYTPUIIPEAMETHBIX  CBSI3€HM, JIOTUKM  y4eOHOro  Tpollecca, BO3PACTHBIX
OCOOCHHOCTEH OOydYarolIuxcsi, OMNpEeaesIsieT BO3MOXHOCTH TpeAMeTa s
peanuzanuu TpeOOBaHMM K pe3yJibTaTaM OCBOCHMS OCHOBHOW 00pa3oBaTeIbHOMU
IporpaMMbl Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHus, a Takke TpeOOBaHUH K
pesynbrataM oOy4eHHs] XMMUHU Ha YPOBHE IeJeil u3ydeHus MpeaMeTa U OCHOBHBIX
BUJIOB y4e€OHO-TIO3HABATEIBHON JAESATENHHOCTH OOYYaromIerocsi Mo OCBOEHUIO
y4eOHOTr0 coJiepKaHusl.

3HaHWE€ XHMHUHU CIY)KUT OCHOBOM s (POPMUPOBAHUS MHUPOBO33PEHUS
oOy4aromierocsi, €ro MpeACTaBICHU O MaTepUATbHOM €IUHCTBE MHPA, BAKHYIO
poiib UrparoT (GpopmMuUpyeMble XUMHUEH MPEICTABICHUS O B3aUMONPEBPAIICHUAX
SHEPIrUd M 00 HBOJIIOIUMU BEIIECTB B MPUPOJE, O IMYTAX PEHICHHS I00ATbHBIX
npoOJieM YCTOWYMBOTO Pa3BUTHUS YEIOBEYECTBA — CHIPHEBOM, DHEPTETHYECCKOM,
MUIIEBON M SKOJOTUYECKON 6€30MacHOCTH, TPOOIIEM 3PaBOOXPAHCHHUS.

N3yuyenne xumuu:

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

BHOCUT BKJaJ B (POPMHUPOBAHUE MBIIUICHUS M TBOPUYECKUX CIOCOOHOCTEU
OoOydJarommXxcs, HABBIKOB WX CaMOCTOSTEIBHOW Y4eOHOW JIEeSITeIbHOCTH,
AKCHEPUMEHTAIBHBIX M HCCIIEIOBATEIbCKUX YMEHUN, HEOOXOOUMBIX KaK B
MTOBCEIHEBHOM XKU3HU, TaK ¥ B TPO(DECCHOHATLHOM eI TeTbHOCTH;

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



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

JlanHble HampaBieHUS B OOYyYEHMU XUMUU OOECHEUMBAIOTCS CHEUU(UKOIM
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 OOYYAIOUMUMUCS CHCTEMBbI TEPBOHAYATBHBIX TMOHATHH XUMHUU, OCHOB
HEOPraHUYeCKOM XUMHUM U HEKOTOPHIX OTACJIBHBIX 3HAYUMBIX TOHSATHM
OpraHUYeCKOM XUMHUHU.

CrpykTypa coaep:kaHHsl MPOTpaMMbl MO XUMHUH C(HOPMHUpPOBAHA HAa OCHOBE
CUCTEMHOro monaxonaa k e€ uzyueHuto. CojpeprkaHue CKIIQJbIBAETCS W3 CHCTEMBbI
MOHSATUN O XMMHUYECKOM 3JIEMEHTE M BEIIECTBE M CUCTEMBbI TIOHATUN O XUMUYECKOM
peakiuu. OO0e OTH CHUCTEMBI CTPYKTYPHO OpPraHU30BaHbl IO TPHUHIUITY
MOCJIEIOBATENIbHOTO PA3BUTHS 3HAHUIM HA OCHOBE TEOPETUYECKUX MPEICTABICHUM
Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOT'O YYEHHUS KAK OCHOBBI BCETO €CTECTBO3HAHMS;

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

— YYEHHS O CTPOEHUHU aTOMa U XUMHUUYECKOU CBSI3U;

— TMpeAcTaBiIeHUN 00 DSIEKTPOJMTUYECKOW JUCCOLMAIMKM BEIIEeCTB B
pacTBopax.

Teopernueckne 3HaHUSA pacCMaTPUBAIOTCA HA OCHOBE HSMIUPUYECKU
MIOJIYYEHHBIX U OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEAOBATENBHO OT OJHOTO
YPOBHS K JpYyromMy, BBINONHASA (DYHKIUM OOBSICHEHUS M TMPOTHO3HPOBAHUS
CBOMCTB, CTPOEHHUS U BO3MOKHOCTEH MPAKTHUUYECKOTO MPUMEHEHHUS U TOIYYEHUS
U3Y4aeMbIX BEUIECTB.

OcBoeHue mporpaMMbl 1O XHUMHU  CIIOCOOCTBYeT  (POPMUPOBAHUIO
MIPEJICTABJIEHUS] O XUMUUYECKOM COCTABJISAIOLICH HAYYHOU KapTHUHBI MUpA B JIOTHKE
e€ CHUCTeMHOW NpHUPOAbl, LEHHOCTHOTO OTHOLICHHS K HAYYHOMY 3HAHUIO H
MEeToJaM MO3HaHUsS B Hayke. M3ydeHue XUMHU NPOUCXOAHUT C IPUBICUECHHEM
3HAHUW U3 paHee U3YYEHHBIX YYEOHBIX NpeAMETOB: «OKpyX alomHuil MUpY,
«buonorus. 5-7 knacce» u «Pu3zmnka. 7 Kiacey.

[Ipy wW3ydeHWM XUMHH TPOUCXOAUT (OPMHUPOBAHHE 3HAHWA OCHOB
XUMHUYECKOW HAyKH Kak O0JACTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUYECKOMN
NEATEIbHOCTU YEJIOBEKa M KakK OJHOTO U3 KOMIIOHEHTOB MHPOBOW KYJbTYPBHIL.
3amadya yuyeOHOro mpeameTa COCTOMT B (POPMHPOBAHMM CHUCTEMBI XHUMHUUYECKHX
3HAHUM — BaXKHEUIIMX (PAKTOB, MOHATHUM, 3aKOHOB M TEOPETUUECKUX MOJOKECHUH,
JOCTYMHBIX OOOOIIEHUH MHUPOBO33PEHUYECKOIO XapaKTepa, fA3blKa HayKH, B



MPUOOIIICHNM K HAyYHBIM METOJaM IIO3HAHWS TP HW3YyYEHUW BEIIECTB U
XUMHYECKUX peaKiuii, B POPMUPOBAHUN W PA3BUTHH MTO3HABATCIHHBIX YMCHHH U
UX TPUMEHEHWH B Y4eOHO-TIO3HABATENBHON U y4eOHO-HCCIEI0BATENHCKON
JesITeNbHOCTH, OCBOCHHWM TMpaBWJI O€30MacHOTO OOpallleHHs C BEIIeCTBaMU B
MOBCEITHEBHOM KU3HMU.

[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,
CHIOCOOHO# aanTUPOBATHCS K OBICTPO MEHSIOMIMMCS YCIIOBUSM KHU3HHU;

—  HampaBIIGHHOCTh OOYYeHHs Ha CHCTEMaTHYeCKOoe MPHOOIICHUE
O0yJalolIMXcs K CaMOCTOSTENIbHON TO3HABaTENbHOW JEATEeIbHOCTH, HAyYHBIM
METOoZlaM TIO3HaHUs, (OPMHUPYIOIIUM MOTHBALMI0O U PAa3BUTHE CIIOCOOHOCTEH K
XHMHWH;

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

— (dopmupoBanue o00mell (YHKIMOHATBFHOM W €CTeCTBEHHO-HAYYHOU
rPaMOTHOCTH, B TOM 4YHCJI€ YMEHUH OOBSCHATh M OIEHUBATH SIBICHUS
OKPYXAaIOIEr0 MUpa, HCMOJb3Yysd 3HAHUS U OMbBIT, MOJYYCHHbIE MPU H3YYCHUH
XUMHH, TPUMEHATh HMX TPH pEUIEHUU Mpo0JeM B TOBCEAHEBHOM >KU3HU H
TPYZOBOU AEATEIBHOCTH;

— (¢dopmMupoBaHHE Yy OOYYAIONIUXCS T'yMaHUCTUYECKUX OTHOIICHHMH,
NOHUMAHHUS TEHHOCTH XMMHYECKMX 3HAHUU [JIs1 BBIPAOOTKH HSKOJIOTUYECKH
11eJIeCO00pa3HOro TMOBEACHUSI B OBITY U TPYIAOBOW JACSATEIBHOCTH B IEIIX
COXPAaHEHHS CBOETO 3/I0POBbS U OKPYKAIOIIECH MPUPOTHOM Cpebl;

— pa3BUTHE MOTHBAIMM K OOYYEHHUIO, CMOCOOHOCTEH K CaMOKOHTPOJIO W
CAMOBOCIIMTAHMIO Ha OCHOBE YCBOEHMs OOIIEYEIOBEUECKHX I[EHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY MpOGuUis M HAMpaBICHHOCTH JaTbHEHUIIETO
o0yJeHHUS.

OOmiee YMCIO YacoB, OTBEACHHBIX MJIsi W3YYCHHS XMMHH Ha YypPOBHE
OCHOBHOT0 00111eT0 00pa3oBaHus, cocTaBisaeT 136 yacos: B 8 kitacce — 68 yacoB (2
yaca B HeJlel0), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIIO).



COIAEPKXAHHUE OBYYEHUA

8 KUIACC

IlepBoHayaibHbIe XUMHYECKUE TOHATHS

[Ipenmer xumuun. Ponb XMMuUU B KU3HU YellOBEKA. XUMUS B CUCTEME HAYK.
Tena u BemecrBa. Pu3NMUECKHE CBOMCTBA BELIECTB. ATpPEraTHOE COCTOSTHHE
BemiecTB. [loHsiTHE O MeTOAaX MO3HAHUS B XUMHUU. YHCThIE BEIIECTBA U CMECH.
Cnoco0nI pa3eneHust cMecei.

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

Xumunueckas ¢opmysa. BaleHTHOCT, aTOMOB XHMHUYECKUX DJIEMEHTOB.
3aKOH TIOCTOSTHCTBa cocTaBa BemiecTB. (OTHOCUTENbHAasT aTOMHas Macca.
OTHOcuTeNnbHAS MOJICKYJISIpHAas Macca. MaccoBas 10151 XUMUUYECKOro AJIEMEHTa B
COCTMHEHUH.

KonnuectBo BemecTBa. Moisb. MossipHast macca. B3auMocCBs3b KOJIMUECTRA,
Macchl W 4YHCJIa CTPYKTYPHBIX €IWHMI] BelecTBa. Pacuérel mo ¢opmynam
XUMUYECKUX COSTUHECHUM.

dusnyecKkrue U XUMHUUYECKHUE SBJICHHS. XUMHUUECKash peakius U e€ MPU3HAKHU.
3aKOH COXpaHEHHs MacChl BelIecTB. XUMUYeckue ypaBHeHus. Knaccuduxarms
XUMHYECKUX PEaKIHi (COeAMHEHMs, pa3JIOKEHUS, 3aMEeIlIeHUs, OOMEHA).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCY0#, mpaBuiamMu paboThl B J1a00OpaTOpuu M
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
MEJTHON MPOBOJIOKH, B3aUMOJCHCTBHE MeJIa C KUCJIOTOW) SIBJICHHM, HaOJIIOICHUE U
ONMCaHUE TMPU3HAKOB MPOTEKAaHMS XUMUUYECKUX pEaKUMil (pa3ioKeHHe caxapa,
B3aMMOJICHCTBHE CEPHOU KHUCIOTHI C XJIOPHUAOM Oapus, pa3ioKeHHUEe THIPOKCUAA
mean (I1) mpu HarpeBaHuu, B3aUMOICHCTBHE Keje3a ¢ pacTBopoM conu menu (11),
M3y4YeHHE CIOCOOOB pa3/IelieHus 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:xHeililue npeacTaBuTe/Id HEOPraHMYECKUX BelleCTB

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



MOJIyYeHHs] KUCIopoAa B J1abOpaTOpuM W IPOMBIIUIEHHOCTH. Kpyrosopot
KHciopoza B mpupoe. O30H — auioTponHas MoAU(PUKALMS KUCIOPOIa.

TermoBoit 3P(GEeKT XUMUYECKON peakuu, TEPMOXMMHYECKHE YpaBHEHUS,
DK30- M DJHIOTEPMHYECKHE pEaKkuuu. TOIUIMBO: Yrosb M MeETaH. 3arpsA3HCHHE
BO3/1yXa, YCUJICHHE TapHUKOBOTO A PekTa, pa3pylieHue 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.

®dusznyeckue CcBOMCTBA BoAbl. Bojga kak pactBoputenb. PacTBOpBI.
HaceblllieHHbIE M HEHACHIIIEHHBIE PAacTBOPbL. PacTBOPMMOCTH BELIECTB B BOJIE.
MaccoBas 10J14 BEUIECTBA B pacTBOpe. XUMHUYECKUE CBOMCTBA BO/Abl. OCHOBaHUS.
Ponb pacTBOpOB B mpHpojie U B KU3HU 4yesnoBeka. KpyroBopoT BOAbI B IPUPOJIE.
3arpsi3HeHHEe MPUPOIHBIX BOJ. OXpaHa U OUMCTKA IPUPOJAHBIX BOJI.

Knaccuduxanus neopranndeckux coenunenuil. Okcupanl. Knaccudukarus
OKCHJOB:  coyieoOpa3syromniie  (OCHOBHBbIC, KHUCJIOTHbIE, aM@oTepHble) W
HecoseoOpasyromue. Homenknatypa okcunoB. @Pu3znyeckue M XUMHUYECKHUE
cBOMCTBa OKCUIOB. [lonyueHne oKkCuaoB.

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

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

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

['eneTnyeckas cBA3b MEKy KJIACCAMU HEOPTaHUYECKUX COCTMHEHUH.

Xumuueckuit IKCnepumenm:

KA4ECTBEHHOE ONPEACIICHNUE COJCPKAHUSA KUCIOPOJa B BO3AyXE, IOIYUYCHHE,
coOupaHue, pacro3HaBaHWE W W3YyYCHHE CBOMCTB KHUCIOPOJa, HAOIIOJCHHE
B3aUMOJICMCTBUSL BELIECTB C KHUCIOPOAOM U YCIIOBHS BO3HHMKHOBEHUS U
MpekpaiieHus TopeHus (Mmokapa), O3HAKOMJIEHHE C oO0pas3laMu 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 | MOJb, HCCIEN0BAaHUE OCOOCHHOCTEM PACTBOPEHUS BEIIECTB C
Pa3IMYHON PACTBOPUMOCTBIO, NPUTOTOBJIECHHE PACTBOPOB C OMNPEACIEHHOU
MAaCCOBOM JI0JIEW PaCTBOPEHHOTO BEIIECTBA, B3aMMOJICVCTBUE BOJBI C METAJLUIAMU
(HatprieM ©  KaiublieM) (BO3MOXXHO  HMCIIOJb30BaHUE  BUACOMATEPHUAJIOB),



UCCJEeIOBaHUE O00pa3l0OB HEOPraHMYECKUX BEUIECTB pPAa3jIWYHbIX KJIACCOB,
HaOJII0/ICHNEe U3MEHEHUSI OKPACKU MHIUKATOPOB B PacTBOPAX KUCIOT M IIEJIOYEH,
uzydyeHue B3aumozeiictBus okcuaa menu (1) ¢ pacTtBopoM cepHOW KHCIOTHI,
KUCJIOT C METalUIaMM, PEAKUWN HEUTPANIU3alUU, IOJIYyYEHUE HEPACTBOPUMBIX
OCHOBAHUM, BBITECHEHME OJHOIO0 MeETajula JPYTMM M3 pacTBOpPa COJIA, PEIICHHE
AKCIEPUMEHTANBHBIX 3a/lad no TeMe «BakHelnne KIacchl HEOPraHUYECKUX
COCMHECHUN.

HHepuoanuyecknin 3axkon u Ilepuoamyeckas cucremMa XHMHUYECKHUX
ieMeHToB JI. . MengeaeeBa. CtpoeHue aTomMoB. XMMHYECKAs] 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(POTEPHBIC OKCHUIbI
U TUJPOKCU/IBI.

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

Crpoenue atomoB. CocTaB aTOMHBIX siaep. M3otonbl. Dnektponsl. CTpoeHue
ANEKTPOHHBIX ~ 000704YeK aTroMoB mepBbIX 20 XHMHYECKHX DIIEMEHTOB
[Tepuonnueckoit cucremsl [l. M. MengeneeBa. XapakTepUCTHKA XUMHYECKOTO
3JIEMEHTA 10 €ro NnoJjiokeHuto B Ilepuonnueckon cucreme 1. 1. Menaeneena.

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

3nauenue Ilepuoauueckoro 3akoHa u [lepuoanueckoi CUCTEMbl XUMUYECKUX
BJIEMEHTOB JJIA pa3BUTHs Hayku W mpaktuku. Jl. M. MenneneeB — y4€HbIN U
rpaXkIaHUH.

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

Crenenp  okucieHus.  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIUU.
IIporecchl okucaeHus U BocCTaHOBIEHUSA. OKUCIUTENU U BOCCTAHOBUTEH.

Xumuueckuit IKCnepumenm:

U3y4YCHHE OO0pa3IOB BEMIECTB METAUIOB W HEMETAUIOB, B3aMMOJICHCTBHE
TUAPOKCHAA LHWHKA C PacTBOPAMU KHUCJIOT M IIEJIOYEH, MPOBEACHHUE OIIBITOB,
WUTIOCTPUPYIOIIUX — MPUMEPBI  OKUCIUTEIBHO-BOCCTAHOBUTENBHBIX  PEAKLUN
(ropenue, peakinu pa3ioKeHHs, 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-HAYYHOTO 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: arMmocdepa, ruapochepa, MHUHEpadbl, 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 XMUMHYECKOW CBSI3U. THUIIBI KPUCTATIIMYECKUX
PEETOK, 3aBUCHMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTANIMYECKON PEIIETKU U
BUJIa XUMHWYECKOH CBSI3H.

Knaccudukaius 1 HOMEHKIATYpa HEOPTraHUYECKUX BEHIECTB. XUMUUYECKUE
CBOMCTBAa BEILIECTB, OTHOCSAIIMXCS K pa3Iu4yHbIM KJlaccaM HEOPraHUYECKUX
COEIMHEHUI, TEHETUYECKAS CBA3b HEOPTAHUYECKUX BEILIECTB.

Knaccudukanuys XuMU4eCKUX Peakuid Mo pa3IuvIHbIM MIPU3HAKAM (110 YHUCITY
M COCTaBy YYacCTBYIOIIMX B PEAKIHMH BEIHIECTB, MO TEIUIOBOMY 3(PdeKTy, o
M3MEHEHUIO CTETIEHEH OKUCIIEHUS XMMHUYECKUX 3JIEMEHTOB, 10 OOpaTUMOCTH, IO
YYACTHIO KaTajau3aTopa). DK30- U SHIOTEPMUUYECKUE PEAKLIUH, 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,
BIIMSIIOIIME HA CKOPOCTh XUMHYECKOW PEAKUUMU U IIOJOKEHHE XUMHUYECKOIO
paBHOBECHSL.

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



OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKUUMA €  HCHOJIb30BAHUEM  METOJa
AIIEKTPOHHOTO OajaHca.

Teopust JNEKTPOIUTHIECKON AUCCOUUALNH. DIEKTPOIUTHI U HEITEKTPOIIUTHI.
Katnonsl, annonsl. MexaHu3M AMCCOLUMAIMU BELIECTB C PA3JIUYHBIMH BHUIAMU
xumuyeckoi cBsizu. Crenens auccoruanuu. CUiabHbIE U CIadble SJIEKTPOJIUTHI.

Peakiiuu nonHoro oOMeHa. Y ciaoBus MpOTEKaHUS peakIuii HOHHOTOo 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:

O3HAKOMJICHME C MOJICJIIMU KPUCTAINIMYECKUX PEIIETOK HEOPraHUYECKUX
BEI[ECTB — METAJJIOB M HEeMeTaUioB (rpadura u anMasa), CIOXKHBIX BEIIECTB
(xJopua HaTpus), UCCIETOBAHUE 3aBUCHUMOCTH CKOPOCTH XHMHUYECKON pEaKiuu
OT BO3JEHUCTBHUS PA3IUYHBIX (PAKTOPOB, HCCIEAOBAHUE AICKTPOIPOBOJIHOCTH
pacTBOpOB BENIECTB, IMpoliecca JUCCOIMAIMU KHUCIOT, IIeJIOYed 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
AKCIIEpUMEHTAJIbHBIX 3a/a4.

Hemerasiibl 4 MX cOeAMHEHUS

OO6mast xapaktepuctuka TamoreHoB. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTeneHn okucieHus. CTpoeHue u (HU3MYecKrue CBOMCTBA MPOCTHIX
BEIIECTB — TalloreHOB. XWMHWYECKHE CBOMCTBA Ha MpPUMEpPE  Xjopa
(B3auMoOJ€iCTBUE € METAJJIaMH, HEMETAUIaMH, Ieso4aMu). XJIOPOBOJIOPO/I.
ConsHass KHCIIOTa, XMMHYECKHE CBOMCTBa, IMOJydYeHHUE, NMpUMeHeHue. [leicTBue
XJIOpa W XJIOPOBOJAOPOJA HAa OPraHM3M 4YeJIOBeKa. BakHelmue XJIOpUAbl U UX
HaXO0XJCHHUE B IIPUPOJIE.

O6mas xapaktepuctuka 3meMeHToB 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.
CepHas kuciota, (HU3MYECKHME UM XHMHUYCCKHE CBoWcTBa (00mmMe 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 3iaemMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEpHbIE CTENIEHH OKUCIEHUSA. A30T, paclpoCTpaHEHUE B NPUPOJE,
¢u3znueckre U XuMu4yeckue cBoiicTBa. Kpyrosopot azora B mpupoae. AMMHUak, €ro
dbu3nYecKue 1 XMMUYECKUE CBOMCTBA, ModyuyeHue u npuMmeHenue. Coim aMMOHUS,
ux (pU3nyYecKre U XMMUYECKUE CBONCTBA, MpuMeHeHne. KauecTBeHHas peakiys Ha
MOHBI aMMOHMsI. A30THas KHCJIOTa, €€ MoJiydeHue, (PU3NYECKUEe U XUMHUYECKHE
cBoiicTBa (0OIlIME Kak MpeACTaBUTENs KJacca KHUCIOT U crneuuduyeckue).
Hcnonp3oBanue HUTpPATOB H COJied aMMOHMS B KadeCTBE MHUHEPAJbHBIX
ynoopeHuil. XUMHUYECKOE 3arpsi3HEHUE OKpYXKalolel cpeibl COEIMHEHUSIMU a30Ta
(KUCIOTHBIE JIOXKAM, 3arps3HEHHE BO3/AyxXa, MOYBbl M BoAoEMOB). 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 sneMeHToB 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,
NOJIyYeHHEe W TpPUMEHEHHE. DKOJIOTHYeCKHe MPOoOIeMbl, CBSI3aHHBIE C OKCHIOM
yraepona (IV), rumore3a r100ambHOTO TOTEIUICHUS KJIMMAaTa, 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
XO35MCTBE.

[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 (O€H3WH), UX POJb B OBITY M IMPOMBIIUICHHOCTH.
[TonsiTe 0 OMONOTMYECKH BAXKHBIX BEIIECTBAX: KUpPaAX, OelKax, yraeBoJax — U UX
poii B KHM3HM 4YeJoBeKa. MarepuaibHOE€ €IUHCTBO OPraHUYECKHX U
HEOPraHUYECKUX COCAUHEHUM.

Kpemuuii, ero ¢usnyeckue U XUMHUYECKHUE CBOWCTBA, IMOJIYyYEHUE U
npumeHerne. CoenuHeHHMs KpeMHHs B mpupojge. OOme mpeacTaBieHus o0
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:

M3yueHHUE 00pa30B HEOPTaHUUYECKUX BEIIECTB, CBOMCTB COJSTHON KHCIOTHI,
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 M HaONIOZIcHWEe TMpU3HaKa e€ MPOTEeKaHUs, O3HAKOMJIEHHE ¢ (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, MOJIyYyeHUue, 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)).

MeTansbl M UX COeIMHEHUS

OO0mast XxapakTePUCTUKA XUMHUUECKUX AJIEMEHTOB — METaJUIOB HA OCHOBAHHH
ux nosioxeHus B llepmoamueckon cucreme xumuueckux snemeHtoB J[. N.
MenpneneeBa u cTpoeHus aToMoB. CTpoeHHe MeTauioB. MeTaminueckas CBA3b U
METAJUIMYECKAas] ~ KpHUCTAJNIMYECKass  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.

[Ilenounble MeTauibl: MoJjiokeHue B [lepruoamyecko cucremMe 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 sneMmeHToB . 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, HAXOXJIECHHE B mnpupoae. Pu3MYECKUE Hu
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
(BOBMOXXHO  HWCIIOJIb30BAaHWE  BHJIEOMATEpPHANIOB), MPHU3HAKOB  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
BUJICOMATEPUAJIOB), HCCIIeJOBaHUE aM(OTEPHBIX CBOMCTB THAPOKCHIA ATIOMUHUS
U TUAPOKCHUA IMHKA, PEIIEHUE SKCIEPUMEHTANIbHBIX 3a/1a4 M0 TeMe «BakHeilne
METAJUIBI U KX COCTUHEHUS.

XuMHS U OKPY:KaWLIas cpeaa

BemectBa m Marepuansl B NOBCEIHEBHOW JKM3HM 4elloBeka. be3omacHoe
MCIIOJIb30BAaHUE BEIIECTB U XUMHYECKUX peakinuii B ObiTy. IlepBas momomp mpu
XUMHYECKHX OKOTax U OTPABICHUSX.

XHUMHUYECKOE 3arpsi3HEHUE OKpYyXkarollel cpenbl (IpeaesbHas AOMyCTHMAast
KOHIIeHTpaius Beulects, nainee — [1JIK). Ponp xumMuu B pemieHnn 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 4epe3 HCIOIb30BaHME KaK OOMUX EeCTECTBEHHO-HAYYHBIX
MOHATHH, TaK ¥ TIOHSITHH, SIBISTIONTUXCS CUCTEMHBIMH JIJISI OTACIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO IHKIIA.

OOmme ecTeCTBEHHO-HAYYHBIC MOHATHS: HAy4YHBIM (DaKT, THIOTE3a, 3aKOH,
TEOpHUs, aHajdu3, CHUHTE3, KIacCUu(UKAIUA, TEPUOIUIHOCTh, HAOIIOACHHE,
OKCIIEPUMEHT, MOJCIIUPOBAHUE, H3MEPCHHE, MOJENb, SBIICHHUE, ITAPHUKOBBIN
3 PeKT, TeXHOJIOTUsI, MAaTEPUAIIbI.

dusnka: wMaTtepusi, aToM, DJJCKTPOH, IPOTOH, HEWTPOH, WOH, HYKJIHU],
W30TOIBI, PaJMOAKTUBHOCTH, MOJICKYJIA, JJICKTPHUUYCCKUN 3apsj, MPOBOJIHUKH,
MOJYNIPOBOIHUKH, JUAJICKTPUKH, (POTOIIEMEHT, BEHIECTBO, TENO, OOBEM,
arperaTHoe COCTOSIHHE BEIIEeCTBa, ra3, pacTBOpP, PaCTBOPUMOCTh, KPUCTAIUTHYECKAs
pemérka, CIuiaBbl, (PU3WYCCKUE BEIUYHMHBI, CAMHHIIBI U3MEPEHUS, KOCMHUYECKOEC
POCTPAHCTBO, TUTAHETHI, 3BE3161, COJHIIE.

buonorus: dortocuHTe3, ObIXaHuWe, Owocdepa, IKOCHUCTEMa, MHHEPATbHBIC
yJI0OpEHHUsI, MUKPOAJIEMEHTBI, MAKPOAJICMEHTHI, ITUTATEIIbHBIC BEIICCTRA.

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



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMSA IIPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

JIMUHOCTHBIE PE3YJIBTATHI

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

JInuHOCTHBIE ~ pE3yibTaThl  OTPAXKAOT  TOTOBHOCTh  OOydYaromuxcs
PYKOBOJICTBOBAThCSI CHUCTEMOM  TO3UTHUBHBIX I[IEHHOCTHBIX OpHEHTAUA W
paclIpeHue ONbITa JESITEILHOCTH Ha €€ OCHOBE, B TOM UHCJIE B YACTHU:

1) naTpHOTHYECKOr0 BOCIIUTAHUS

IIEHHOCTHOTO OTHOIIEHUSI K OT€YECTBEHHOMY KYJIBTYPHOMY, UCTOPUUECKOMY
U HAaydyHOMY HAcCJeJHuI0, MOHUMAaHUs 3HAYCHUS] XMUMHUYECKOW HAYKH B >KU3HH
COBPEMEHHOI'0 O0O0IIeCTBa, CMOCOOHOCTH BJAJETh JIOCTOBEPHON HHGOpMAIIUEH O
NEPEAOBBIX JOCTHXKCHUSX W OTKPBITHSX MHPOBOM M OTEYECTBEHHOW XUMHH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUIX 00 YCTPOWCTBE MHpa U 00OIIECTBa;

2) rpaskIaHCKOr0 BOCIIUTAHUS:

NPEACTABICHUS O COLMAJIbHBIX HOpPMAax U MpaBWiIaX MEKINYHOCTHBIX
OTHOIIEHUI B KOJUIEKTUBE, KOMMYHHKATUBHON KOMIIETEHTHOCTH B OOIIIECTBEHHO
MOJIC3HOHM,  y4eOHOMCCIICIOBATEIbCKOM,  TBOPUECKOM W JIPyrux  BUIAX
JESTENBHOCTH, TOTOBHOCTH K pPa3HOOOpPa3HOW COBMECTHOHM MAESITENIbHOCTH TpH
BBIMIOJTHEHUN YYE€OHBIX, TIO3HABATEIBHBIX 3aJlay, BBIMOJHEHUU XUMHUYECKUX
AKCIIEPUMEHTOB, CO3JJaHUU YUYEOHBIX MPOEKTOB, CTPEMIICHHS K B3aUMOIIOHUMAHUIO
M B3aUMOIIOMOINM B TpoOIecce ITOW Y4YeOHOUM JesATENbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE IIOBEACHHWE MW TOCTYIIKM CBOMX TOBApUIIEH C MO3UIUU
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIIEICTBUI MOCTYIKOB;

3) HeHHOCTH HAYYHOTO TIO3HAHUS .

MHPOBO33PEHUYECKUE NPEACTABICHUS O BEIIECTBE U XMMHYECKOW PEAKLIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTUS HAYKM U COCTAaBIISIIOLINE
OCHOBY JJIsi TOHUMAaHHMsI CYIIHOCTA HAYyYHOM KapTHUHBI MUpa, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTAX Pa3BUTHUSI TPUPOJbI, B3aUMOCBS3AX 4YEJIOBEKA C
MNPUPOJTHOM CPEION, O POJIM XMMHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MO3HABATEIbHbIE MOTHBBI, HAIPABICHHbIC HA MOJYYEHUE HOBBIX 3HAHUU MO
XUMHUH, HEOOXOAMMBbIE MJi1 OOBSICHEHHS HAOII0IaeMbIX IPOIIECCOB U SIBJICHUM,
MMO3HABATEIbHOM, MHPOPMAIMOHHON M YUTATEIbCKOW KYJIbTYpbl, B TOM YHCIE
HaBBIKOB CaMOCTOSITEILHOM pPabOThl C y4yeOHbIMHU TEKCTaMHu, CIpPaBOYHOMN



JUTEPATypOr, JOCTYIMHBIMH TEXHUYCCKHUMH CpEACTBAaMH HH()OPMAIMOHHBIX
TEXHOJIOTHM;

UHTEpPEC K OOYYEHHIO M MO3HAHUIO, JH0003HATENBHOCTh, TOTOBHOCTh H
CIIOCOOHOCTh K  caMOOOpa30BaHMIO, TPOCKTHOW W  HCCIEAOBATEIBCKOM
JESATENBHOCTH, K OCO3HAHHOMY BBIOOpPY HAIIPABICHHOCTH W YPOBHS OOydYeHHUS B
JIaTbHEUIIIEM;

4) popMupoBaHUSI KYJbTYPbI 310POBbS

OCO3HAHHWE IICHHOCTH JKWU3HHM, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY
3JI0POBBIO, YCTAaHOBKHM Ha 3JI0POBBIM 00pa3 >KM3HU, OCO3HAHHE ITOCIICICTBHH H
HENPHSITHE BPEAHBIX MPUBBIUCK (YIIOTPEOIICHHSI AIKOTOJISI, HAPKOTHKOB, KYPEHUS),
HEOOXOAUMOCTH COOJIFOJICHUSI TIpaBWJI 0€30MacHOCTH TMpU  OOpAIICHUU C
XHMHYECKUMU BEIIECTBAMHU B OBITY U PEAIbHON KU3HH,

5) TPy/10BOro BOCIIUTAHMS :

UHTEPEC K MPAKTUYESCKOMY M3YUYCHHUIO MPOodEeCcCHii U Tpyaa Pa3IMdHOTO PoJa,
yBOXCHUEC K TPYAy W pe3yJibTaTaM TPYIOBOH ACATCIBHOCTH, B TOM 4YHCIIC Ha
OCHOBE TMPUMECHEHUS TPEIAMETHBIX 3HAHWW TI0 XUMHUHU, OCO3HAHHBIH BBHIOOD
WHIAVNBUAYATBLHON TPACKTOPHH MPOIOJDKCHHUS 00pa30BaHUS C YUETOM JTUYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCIEeIHON MPodeCcCHOHAIBHON NESITETbHOCTH U Pa3BUTHSL HEOOXOUMBIX YMEHH,
TOTOBHOCTH aIalITUPOBATHCS B MPOQPECCUOHAILHOMN CpeJIe;

6) 9KOJIOrM4eCKOro BOCIIUTAHMS:

HKOJIOTHYECKH II€JeCO00pa3HOe OTHOIIEHHWE K MPUPOJIEe KaK HCTOUYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYIIeCTBOBAHMS, TOHUMAHUE [IEHHOCTH 3JI0POBOTO H
Oe3omacHoro oOpasza JKM3HHM, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(¢u3nuecKoMy U TICUXMYECKOMY 3J0pPOBBIO, OCO3HAHHE IEHHOCTH COOIIO/ICHUS
npaBMJI 0€30MaCHOTO MOBEACHUS TP padoTe C BEIIECTBAMHU, a TAK)KE B CUTYAIUsX,
YIPOKAIOIINX 3/IOPOBBIO U JKU3HU JIIO/ICH;

CIIOCOOHOCTH TIPUMEHATH 3HAHUS, TMOJydaeMble MPU HU3YYCHUH XUMUHU, IS
pELICHUS 3a/1a4, CBSI3aHHBIX C OKPYKAIOLIEH NPUPOJHOU CPEIOH, JJIsI MOBBIIICHUS
YPOBHS  JKOJOTUYECKOW KyJNbTYpPhl, OCO3HaHHUS TJ00aTbHOTO  XapakTepa
HKOJIOTHYECKUX TPOOJIEM W MyTeH UX pEeIIeHUs TMOCPEACTBOM METOJOB XHMHH,
HKOJIOTUYECKOTO MBIIIJICHUSI, YMEHHUSI PYKOBOJCTBOBATHCS UM B TTO3HABATEIHHOM,
KOMMYHHUKAaTUBHOW Y COMAIIBHON ITPAKTHKE.

METANPEIMETHBIE PE3YJIBTATbBI

B cocraBe MerampeaMeTHBIX PE3YNbTATOB BBIJACISIIOT 3HAYUMBIE IS
dbopMupoBaHUST MHPOBO33pEHHUs OOIICHAYYHBIE TIOHATHS (3aKOH, TEOpHS,
MPUHIIAI, TUTIOTE3a, (aKT, CHCTEMa, MPOIIECC, IKCIIEPUMEHT U JPYToe.), KOTOPhIC
HCITOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YYCOHBIX TpeaMeTax M TO3BOJISIIOT Ha
OCHOBE 3HAHWH M3 ATUX MPEAMETOB (POPMHUPOBATH MPEICTABICHUE O IICIIOCTHOM



Hay4YHOUM KapTHUHE MUpa, U YHUBEPCAIbHbIC YU4eOHBIC NeUCTBUA (ITO3HABATEIbHEIE,
KOMMYHUKATHBHBIE, DPETYJISATHBHBIE), KOTOpblE 00€CHeunBarOT (POpMUpPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUIAHMPOBAHUIO M OCYIIECTBICHHIO y4eOHOM
JEeSATENbHOCTH.

Ilo3naBaTe/ibHBbIE YHHBEpPCAJIbHbIE YUeOHbIE JeHCTBUS

ba3oBble JJornyecKkue NecTBUA:

YMEHHUS UCIOIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS MPU OCBOEHUU
3HAHUMU: PAaCKPBIBATh CMBICI XUMHUYECKUX MOHSATUN (BBIICIATh WX XapaKTCpPHbIC
MPU3HAKH, YCTAHABIWBATH B3aUMOCBSI3b C JPYTUMH TMOHATHSIMHU), HCIOJIH30BAThH
MOHSITHUS JJ1s1 O0OBSICHEHHS OTAEIbHBIX (DaKTOB U SBJICHUHN, BRIOUPATh OCHOBAHUS U
KpUTEpUU ISl KiIacCU(PUKAMK XUMHUUYECKUX BEIHIECTB U XMUMHUYECKHX PEaKIIHi,
yCTaHABIIMBATh TMPUYMHHO-CIIEJCTBCHHBIC CBSI3U MEXAY OOBEKTaMU H3Yy4YCHUS,
CTPOUTH JIOTUUECKHUE PACCYXACHUS (MHIYKTUBHBIC, ICIYKTUBHBIEC, 110 aHAJIOTHH),
JieaTh BEIBOBI U 3aKIIFOUCHHUS;

yMEHUE TIPUMEHSThL B TIPOIIECCE TO3HAHUSI TOHATHS (MPEIMETHBIC U
MeTarnpeIMETHbIC), CHMBOJIMYECKHE (3HAKOBBIE) MO, UCTIOIb3yEeMbI€ B XHUMUH,
npeoOpa3oBbIBATh MIUPOKO MPUMEHSEMbIC B XUMHUHU MOJCIBHBIC MPEICTABICHUS —
XUMHYECKUN 3HaK (CHMMBOJI JJIEMEHTa), XUMHUYecKas (opmyla U ypaBHEHHE
XUMHYECKOW peakiMy — MpHU PElIeHUH Yy4eOHO-TT03HAaBATENbHBIX 3aa4, ¢ YUETOM
ATUX MOJEIBHBIX MPEACTABICHUN BBISBISITh U XapaKT€pU30BaTh CYIIECTBEHHBIE
NPU3HAKUA U3YYaeMbIX O0OBEKTOB — XMMHUYECKUX BEIIECTB U XUMUUYECKUX PEaAKIIHil,
BBISIBJIATH  OOIIME  3aKOHOMEPHOCTH, MPUYMHHO-CIEC/ICTBEHHBIE CBSI3U |
IPOTUBOPEUHS B U3YyUAEMBIX IIPOLIECCaX U SIBJICHUAX.

Ba3oBnble uccienoBarejabcKHe JeMCTBUA.

YMEHUE MCIOJIb30BAaTh IOCTABJICHHBIE BOIPOCHI B KAYECTBE WHCTPYMEHTA
MO3HAHUS, a TaKXKe B KAaueCTBE OCHOBBI IJisi (DOPMUPOBAHUS THUIOTE3bI IO
IPOBEPKE MPABUIIBHOCTH BBICKAa3bIBAEMBIX CYKJICHHUII;

NpUOOpETeHUE ONbITa MO IUIAHUPOBAHHUIO, OPraHHW3allMd W TPOBEIACHUIO
VUCHHUYECKHX OJKCIMEPUMEHTOB, YyMEHHE HaOII0gaTh 3a XOJOM MpoIiecca,
CaMOCTOSITETILHO MPOTHO3UPOBATH €ro Pe3yJbTaT, POPMYyIUpPOBATH 00OOIIECHUS U
BBIBOJIBI 110 pe3yJIbTaTaM MPOBEAEHHOTO OMBITA, UCCIEAOBAHUS, COCTABIATh OTYET
0 mpojeraHHoM padore.

Pabora ¢ ungopmaumeii:

yMEHHE BBIOWpaTh, AHAIM3UPOBATH W WHTEPIPETUPOBATH HHQPOPMAIIUIO
Pa3IUYHBIX BUJOB U (OpPM MpE/ICTaBICHUS, MOTYy4aeMyl0 U3 pa3HbIX HCTOUYHHKOB
(Hay4HO-TIOMYJISIpHAS.  JIUTEpaTypa XUMHUYECKOTO COAEpP)KAaHUS, CIPAaBOYHBIC
nocodbusi, pecypcbl MHTepHETa), KPUTUYECKU OIICHUBATH MNPOTUBOPECUMBYIO H
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 ONPEAEAEHHOrO TUIA, MPUOOPETEHUE OMbITA B
00JaCTH  MCMOJB30BAHMUS ~ MH(POPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJIEHUE KYJIbTYpOIl aKTUBHOI'O MCIOJIb30BAHMS PA3IMUHBIX IOMCKOBBIX CUCTEM,
CaMOCTOSITEIILHO BHIOMPATh ONTUMANIbHYIO (POpMY IpeacTaBlieHus HHDOpMauu u
WUIIOCTPUPOBATh pelIaeMble 3aJaud HECJIOKHBIMU CXEMaMH, JuarpaMMamH,
IpyruMu popMaMu rpaduku U UX KOMOMHAIUSIMU;

yMEHHE HCHOJb30BaTh M aHAJIU3UPOBATh B Mpouecce ydyeOHOM W
UCCJIeI0BATEIbCKON JESITENIbHOCTH MH(OPMALUIO O BIMSHUM IMPOMBIILIEHHOCTH,
CEJIbCKOTO XO34MCTBA M TPAHCIOPTAa HA COCTOSHUE OKPY’KAIOIIEH MPUPOIHOU
Cpellbl.

KommyHukaTHBHBIE YHHBepcaibHbIe YUyeOHbIe 1eiCTBUA:

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  IO3HABATEILHOM
NEATEIbHOCTA B YCTHBIX W IIMCBMEHHBIX TEKCTax; JeJiaThb IPE3EHTALUI0
PE3YJIHTATOB BBIMIOJHEHUS XMMHUYECKOr0 JIKCIEepUMeHTa (J1abopaTopHOro OTbITA,
1ab0paTOpHOM pabOTHI MO UCCIEAOBAHUIO CBOMCTB BEILIECTB, YUEOHOTO IPOEKTA);

yMEHHUS y4eOHOro COTPYIHHUYECTBA CO CBEPCTHUKAMHU B COBMECTHOM
NO3HABATEJIbHOM W HCCIEIOBATENIbCKOM  JEATENbHOCTH TpPU  PELICHUH
BO3HUKAIONIUX MpPOOJIeM Ha OCHOBE Yy4€Ta OOIIMX HHTEPECOB U COTJIACOBAHUS
no3unuil (00CyXJIeHrs, 0OMEH MHEHUSIMU, «MO3TOBBIE IITYPMbD», KOOPIAWHAIIUS
COBMECTHBIX JCHCTBHUI, ONpEAEICHUE KPUTEPHEB IO OIEHKE KayecTBa
BBITIOJTHEHHOM paboTHI U ApyTHE).

PeryisiTuBHbIC YHUBepCAJIbHbIC y4eOHbIE N1eCTBHS:

YMEHHE CaMOCTOSATEIBHO OIpPEAENATh LEJIH IEATEIbHOCTH, IJIAHUPOBATH,
OCYILIECTBIISATh, KOHTPOJIHUPOBATh U NPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
JeSITENBHOCTD, BEIOMpATh Hanboee 3(h(PeKTUBHBIE CIIOCOOBI pelieHusT yUeOHBIX U
IIO3HABATEIBHBIX 3a/a4, CAaMOCTOSATEIBHO COCTaBIIATh WM KOPPEKTUPOBATH
MPEIJIOKEHHBIA QITOPUTM JCHUCTBUU MPU BBINOJHEHUU 33JaHUU C YYETOM
MOJTyYeHUs] HOBBIX 3HAHUN 00 M3y4yaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIMSX,
OLICHMBAaTh COOTBETCTBHE IOJYYEHHOI'O pE3yJIbTaTa 3asBJICHHOM LEIH, YMEHHE
HCITI0JIB30BaTh U aHAIIM3UPOBATH KOHTEKCTHI, IPEJIAraeMble B YCIOBUH 3aJaHUM.

HNPEAMETHBIE PE3YJIbTATDBI

B cocraBe mnpeaMETHBIX PpE3YJbTATOB IO OCBOCHHUIO 00s3aTEIbHOTO
COJIepKaHMsl, YCTAaHOBJICHHOTO JaHHON (eaepanbHON paboueid MporpamMmon,
BBIJICJIAIOT: OCBOCHHBIE OOYYAaIOIIMMUCS HAy4YHbIE 3HAHUSA, YMEHHS U CIOCOOBI



NedcTBUM, creuudpuyueckue s NOpeaMeTHor obnactu  «XuMus», BUIbI
NEATeIbHOCTH 10  TOJIYYEHHWIO HOBOTO  3HAHHUS, €ro  HWHTepIpeTaluu,
peoOpa3oBaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIUSX.

K xoHny oOydenus B 8 ki1acce npeaMeTHbIE pe3yJIbTaThl HA 0a30BOM YPOBHE

JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0YUAIOIMIUXCS YMEHUM:

e PACKpPBIBaTh CMBICII OCHOBHBIX XHMHUYECKHX MOHSTHN: aTOM, MOJIEKYIa,
XUMUYECKUI 3JIEMEHT, MPOCTOE BEIIECTBO, CIOXHOE BEILECTBO, CMECh
(omHOpPOHASE U HEOJAHOPOAHAS ), BAJIECHTHOCTh, OTHOCUTE/IbHAS aTOMHAs U
MOJICKYJISIpHAasE Macca, KOJWYECTBO BEIIECTBa, MOJb, MOJISIpHAs Macca,
MaccoBasi JIOJIsl XUMUYECKOT0 AJIEMEHTa B COCIMHEHUU, MOJISIPHBIN 00bEM,
OKCHUJI, KHCJIOTA, OCHOBaHHUE, COJIb, DJIEKTPOOTPHUIATEIBHOCTb, CTEIECHBb
OKHCJICHUS, XUMHYECKasl peakuus, KiacCUPUKaus peakiuil: peakiuu
COCMHEHUS, PEaKIMu Pa3J0KEeHUs, pPEaKIUu 3aMElICHUs, peaKinuu
oOMeHa, HK30- ¥ SHJIOTEPMUUYECKUE PEaKIIMH, TEIUIOBOM 3P (HEKT peakiuu,
SAPO aToMa, JJIEKTPOHHBIM CIIONW aToma, aTOMHash OpOUTaj b, PaguycC
aToMa, XMMHYECKasl CBS3b, MOJSPHAS W HEMOJSIpHAs KOBAJIGHTHAS CBS3b,
WOHHAsl CBSI3b, MOH, KaTUOH, aHMOH, PAacTBOP, MaccoBasi JOJisI BEIEeCTBa
(MpolieHTHAsI KOHIIEHTPAaIIKsi) B pacTBOPE;

e WUIIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XWMHUYECKUX TMOHATHH H
NPUMEHATH 3TH HOHITUS MIPU ONUMCAHUH BEUIECTB U UX MPEBPALLCHHI;

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

e ONpENETSATh BAJICHTHOCTH ATOMOB DJIEMEHTOB B OMHAPHBIX COCTUHEHUSX,
CTeNeHb  OKUCJCHUS  JJIEMEHTOB B  OWHApHBIX  COCAMHECHHSX,
NPUHAJIE)KHOCTh BEUIECTB K OMNPEAECIEHHOMY KJIAacCy COEIUHEHUN IO
dbopMmynaMm, BHI XHUMHYECKOW CBs3W (KOBaJICHTHass M HOHHAs) B
HEOPraHMYECKUX COCTUHEHUSX;

e packpeiBaTh cMbica llepmogmueckoro 3akona J[. WM. MeHnneneesa:
JEMOHCTPUPOBATh IMOHHMAaHUE MEPUOJUYECKON 3aBUCHUMOCTH CBOWMCTB
XUMHUYECKUX 3JIEMEHTOB OT UX nojoxkeHus B [lepuoauueckoid cucreme,
3aKOHOB COXPAHEHHSI MacChl BEIIECTB, IOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO yU€HHsI, 3aKOHa ABOTaIpO;

e ONHUCHIBATH M XapakTepu3oBaTh Tabmmunyto Qopmy Ilepuogmyeckoit
CUCTEMbl XUMHUUYECKUX DJIEMEHTOB: pa3jiuyaTh MOHATUS «TJaBHAs
noarpynna (A-rpymnma)» u «mnodounas noarpynmna (b-rpymnmna)», Maneie u
OomnbIIMe TEPHUOJBI, COOTHOCUTH O0O3HAYEHHS, KOTOpPHIE HWMEIOTCS B
tabnune «llepuonnueckas cucrema xumudeckux osiaementos . .
MenpneneeBay C UHCIOBBIMH XapaKTEPUCTUKAMU CTPOCHUSI aTOMOB



XUMHYECKUX 3JIEMEHTOB (COCTaB M 3apsij sA1pa, 00lIee YUCIIO 3JIEKTPOHOB
U pacnpeereHre uX Mo 3JeKTPOHHBIM CII0SIM);

KJIACCU(UIIMPOBATh XUMUYECKHUE DJIEMEHTBHI, HEOPraHUYECKUE BEIECTBA,
XUMHYECKUE peakuuu (MO YHUCIY M COCTAaBy Y4YacTBYIOIIMX B pPEaKUUU
BELIECTB, MO TEIIOBOMY 3D (DEKTY);

XapaKTepu30BaTh (OMHUCHIBATH) OOIIME XUMUYECKHE CBOMCTBA BEIIECTB
Pa3IUYHBIX KJIACCOB, MOJATBEPK/Aasi OMUCAHUE NMPUMEPAMU MOJIEKYISPHBIX
YPaBHEHUN COOTBETCTBYIOIUX XUMUYECKUX PEAKIUN;

IPOrHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX KaYECTBEHHOTO
COCTaBa, BO3MOXKHOCTM MPOTEKaHUS XUMUYECKUX TMPEBpALCHUNA B
Pa3IUYHbBIX YCIOBUSX;

BBIYUCIISIT OTHOCUTEIBHYIO MOJIEKYJSIPHYIO M MOJIIPHYKO  MaccChbl
BEUIECTB, MAacCCOBYIO JOJIO XUMHUYECKOro »dJeMeHTa 1o Qopmyle
COEIMHEHNS, MAaCCOBYIO JIOJIKO BEILECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
[0 YPaBHEHUIO XUMUYECKON PEaAKIUY;

NPUMEHSITh OCHOBHBIE OTEpaIlMi MBICIUTEIBLHON AESTEIBHOCTH — aHAIU3
U CUHTE3, CpaBHEHHUE, 0000IlIeHHEe, CHCTeMAaTHU3alnio, KiacCu(UKaIHIO,
BBISIBIICHHE NPUYMHHO-CJIEICTBEHHBIX CBA3E€U — IJI1 M3Yy4YEHUS CBOWCTB
BEIIECTB W XHMHYECKUX pEaKUUW, ECTECTBEHHO-HAyYHbIE METOJbI
No3HaHUsI — HaOOJIeHne, H3MEpPEHUE, MOJCIUPOBAHUE, SKCIIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

cleAoBaTh ~ NIpaBWJiaM  MOJb30BaHUS ~ XUMHUYECKOM  TOCYIOH |
1abopaTopHBIM 00OpyAOBaHHWEM, a TaK)Ke TpaBuUiIaM oOOpalieHus C
BEILIECTBAMU B COOTBETCTBUM C HWHCTPYKUUSIMU II0 BBINOJTHEHUIO
1a00paTOPHBIX XMMHUYECKHUX OIBITOB IO TMOJXYYEHUI0O U COOMpaHUIO
ra3oo0pa3HbIX BeEIIECTB (BOJAOpPOAA U KHCIOPOJa), MPUTOTOBICHUIO
pPacTBOPOB C OMNpPEAECIEHHON MAaCCOBOM J0JI€W pacCTBOPEHHOTO BEIIECTBA,
IUIAaHUPOBaTh M MPOBOAUTH  XMMHYECKHE  DKCIEPUMEHTHI IO
pPacno3HaBaHUIO PACTBOPOB IIIEJIOYEH U KMCIIOT C IOMOILBI MHJIUKATOPOB
(makmyc, heHondTanenH, METUIIOPAHK U IPyTHUE).

K xoniy oOydenus B 9 kj1acce mpeIMeTHBIC PE3yIbTaThl HA 0230BOM YPOBHE
JIOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCT Y OOYUAIOIINXCS YMEHUM:

PacKpbIBaTh CMBICII OCHOBHBIX XUMHUYECKUX TMOHITHH: XUMUUYECKUU
AJIEMEHT, aTOM, MOJEKyJla, WOH, KaTUOH, aHUOH, IPOCTOE BEIIECTBO,
CJIOKHOE€ BEIIECTBO, BaJE€HTHOCTb, 3JEKTPOOTPUIATEIBHOCTh, CTEIECHBb
OKHUCJICHHSI, XUMHYECKasi PEaKInsi, XUMHUIECKasi CBSI3b, TETIOBOH A (PexT
peakiuu, MOJb, MOJISIpHBIA  O00BEM,  pacTBOp,  BIEKTPOJIUTHI,
HERJICKTPOJIUTHI, JJIEKTPOJIMTHUYECKAs] TUCCOLMALMS, PEaKIUU HOHHOTO
oOMeHa, KaTaJu3aTop, XWMHYECKOE paBHOBECHE, OOpaTUMble U



HEOOpaTUMBbIE pEaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE pEaKIIUU,
OKHCJIUTE]Ib,  BOCCTAaHOBHUTEIb, OKHCJICHHE U  BOCCTAaHOBJICHUE,
amotponusi, aMmpOTEPHOCTh, XUMHUECKasi CBs3b (KOBAaJECHTHAs, MOHHAs,
METAJUTMYECKasi), KPUCTAJUIMYECKasi pEHIETKa, KOPPO3Us METAILIOB,
CIJIaBbl, CKOPOCTb XHWMHYECKON pEaKUuH, NPEAEIbHO JIOMyCTUMAas
koHueHTpauus [1/IK BemecTsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHWMHWYECKUX TIOHATHU U
NPUMEHSATH T MOHSITHUS MPU ONMUCAHUU BEIIECTB U UX MPEBPAICHUIA;
UCIIOJIB30BaTh XUMUYECKYI0 CHUMBOJHUKY JUISI COCTaBJICHUS (POpMys
BEILIECTB U YPABHEHUN XUMUUYECKUX PEAKIIHIA;

ONpPEAEsATh BAJICHTHOCTh U CTENEHb OKUCICHUSI XUMHUYECKUX JIEMEHTOB B
COCIMHEHUSAX PA3JIMYHOrO COCTaBa, IMPUHAMICKHOCTh BEIIECTB K
OTpENIeIEHHOMY KJIACcCy COCIMHEHUH mo (opmynam, BUI XUMHUUYECKOU
cBs3u (KOBAJICHTHAs, WOHHAs, MeETaJUIMYEeCKasi) B HEOPraHMYECKUX
COCMHEHUAX, 3aps]] MOHA M0 XUMHUYECKOU (opmylie, XapakTep cpelbl B
BOJIHBIX PACTBOpPAaX HEOPraHUYECKUX COCAMHEHUM, TUI KPUCTALTMYECKOU
PELIETKNM KOHKPETHOTO BEIIECTBA;

packpbiBaTh cmbich [lepuomnueckoro 3akona [[. U. MenneneeBa u
JEMOHCTPUPOBATh €ro TMOHHWMAaHWE: OIUCHIBAaTh M XapaKTEPU30BATh
TabnuuHyo dopmy Ilepuonnueckoil CUCTEMBl XUMHUYECKHX SJIEMEHTOB:
pasnmuuath TOHSATHS «TJIaBHas moarpymnmna (A-rpymnma)y W «moOodHas
noarpynna (b-rpynma)», Maible W OONbIIME TEPHOJBI, COOTHOCHUTH
0003HaYCHUS, KOTOPhIE HMMEIOTCS B TEPUOJAMYECKON Tabimie, C
YUCJIOBBIMM  XapaKTEPUCTUKAMU  CTPOCHHMSI  aTOMOB  XHMHYECKHUX
AJIEMEHTOB (COCTaB MW 3apsj sjapa, oOOIIee YHCIO DJICKTPOHOB U
pacrpesieieHie HX 10 O3JCeKTPOHHBIM CJIOSM), OOBICHATH oOOIIHe
3aKOHOMEPHOCTH B M3MEHEHHHU CBOMCTB 3JIEMEHTOB M UX COCAUHECHUMN B
npejenax MajiblX TMEPUO0B U TJIaBHBIX MOATPYII ¢ YYETOM CTPOCHUS UX
aTOMOB,;

KJIAaCCH(HUIIUPOBATh XMMHUYCCKHE DJIEMEHTHI, HCOPTaHMYECKHUE BEIIECTBA,
XUMHUYECKHE Peakiuu (MO0 YHMCIy W COCTaBy YYAaCTBYIOIIMX B pEaKIUU
BEIIIECTB, MO TEIIOBOMY 3(PheKTy, 10 M3MEHEHUIO CTETICHEH OKHUCIICHHS
XUMHUYECKHUX JIEMEHTOB);

XapaKTepru30BaTh (OMUCHIBATH) OOIME W CHEMUPUUECKUEC XUMUUICCKUE
CBOMCTBa MPOCTBIX M CJIOXHBIX BEIIECTB, IMOJATBEPKAasi OMUCAHUE
npuMepamMy MOJICKYJSPHBIX M HOHHBIX YPaBHEHHUM COOTBETCTBYIOIIHX
XUMHUYECKUX PEaKIU;

COCTABJIATh YPABHEHUS DJICKTPOJUTUYECKOW JUCCOLUAIMHN  KHUCIIOT,
LIEJIOYEN U COJIEH, MOJIHBIE U COKPALIEHHBIE YPABHEHUS PEAKIIMIA MOHHOTO



oOMeHa, YpaBHEHHS pEaKIuil, MOATBEPNKAAIINX CYIIECTBOBAHUE
TeHETUYECKON CBS3M MEXK/y BEIIECTBAMH Pa3IUMYHBIX KIIACCOB,;
pPacKphIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKIIHiA
MOCPEACTBOM COCTABJICHHS SJICKTPOHHOTO OajaHca STUX PEaKIHii;
NPOTHO3MPOBATh CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT HUX CTPOCHHUS,
BO3MOKHOCTH TPOTEKaHUS XMMHUYECKHX MPEBpPAlICHUNA B Pa3IUYHBIX
YCTIOBHSIX;

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

coOnoaTh  MpaBuja  MOJIb30BAHUS ~ XMMHMUYECKOW  MOCYAOW H
nabopaTopHbIM O0OpYyIOBAaHUEM, a TakXKe IMpaBWiIa OOpamieHus ¢
BEIIECTBAMU B COOTBETCTBHM C HWHCTPYKUUSMU TIO BBITIOJTHEHHUIO
1a00paTOPHBIX XUMUYECKUX OTBITOB IO TIOJYYCHHIO W COOMpaHHIO
ra3000pa3HBIX BEUIECTB (AMMHUAKa U YTIIEKUCIIOTO Ta3a);

NPOBOJIUTh  pPEaKIMH, MOATBEP)KIAIONIME  KAYECTBEHHBIM  COCTaB
Pa3TUYHBIX BEHIECTB: PACIIO3HABATH OMBITHBIM MyTEM XJIOPUI-, OPOMMU/I-,
noaua-, kKapOoHat-, ¢ocdar-, cuIMKaT-, Cyibdar-, THIPOKCHUI-UOHBI,
KaTHOHBl aMMOHHUSI M MOHBI U3YYEHHBIX METAJJIOB, MPUCYTCTBYIOIIHNE B
BOJIHBIX PACTBOPAaX HEOPTraHUYECKUX BEIIECTB;

NPUMEHSITh OCHOBHBIE OTEpAIlMi MBICIUTEILHON AESTEIbHOCTH — aHaIU3
U CHHTE3, CpaBHEHHE, O0000IIeHHe, CHUCTEeMaTH3allMI0, BBHISBICHUE
IPUYUHHO-CIIEJICTBEHHBIX CBSI3€M — [JI1 M3Y4YCHHs] CBOMCTB BEIECTB U
XUMHYECKUX PEaKIUi, eCTeCTBEHHO-HAyYHbIE METOJAbl TO3HAHHUS —
HAOJIIO/ICHNE, M3MEPEHUE, MOJEIMPOBAHHUE, DKCIEPUMEHT (peaslbHbI U
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KIIACC

Ne HanmeHnoBanue pa3aejioB 4 TeM KosmyecTBo yacoB DJIeKTPOHHBIE (HU(pPOBLIE)

n/n NporpaMmel Bcero | Konrtpoabnbl | IIpakTnueckue o0pa3oBaTe/ibHbIE peCypChl

e padoThlI padoThI
Paznea 1. IlepBoHayaibHble XMMHYeCKHE IIOHATHSA
X — Ba)kHas o0Jac

11 CCI;I‘ZgI‘;LOI%H]ZH)Ei :1[ Hp;.IKT;:)IeCKOfI 5) 2 bubmorexa [JOK

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

JeSITEIbHOCTH YeJIOBEKa
bu6moreka [IOK

1.2 BemecTBa 1 XuMu4eckue peakiuuu 15 1 https://m.edsoo.ru/7f41837c

Wroro mo pazueny 20

Paszpnen 2. BaxHeiiune npeacTaBuTe/ M HEOPraHMYECKUX BELECTB
21 Bosayx. Kucnopon. ITonsarue 06 6 bu6moreka [IOK

' OKCHJIaX https://m.edsoo.ru/7f41837c
29 Bonopon. Ilonstue o kucnorax u 8 1 bubnuoreka [IOK

' COJISIX https://m.edsoo.ru/7f41837c
23 Bopna. PactBopsr. [Tonsatue 06 5 1 1 bu6moreka [IOK

' OCHOBAHUSX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIACChl HEOPTaHUYECKUX 11 1 1 bubnuoreka [IOK

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

Hroro mo pazgeny 30

Pasznen 3. Ilepuoguyeckuii 3axkoH u [lepuogudeckas cucrema xumuueckux 1eMenToB /. U. MenpaeseeBa. Ctpoenue

aToMOB. XHMHYeCKas CBs3b. OKMCIUTETbHO-BOCCTAHOBUTEIbHbIE PEAKIIUH
[lepuoauueckuii 3aKoH U
31 Ilepuonnueckas cucrema 7 bubnuoreka [JOK
' XUMHUYECKUX deMeHToB [1. Y. https://m.edso0.ru/7f41837¢
MenpeneeBa. CTpoeHue atoma
Xumunueckas cBsi3b. OKHCIUTENBHO- bubnuoreka [IOK
3.2 8 2 .
BOCCTAHOBUTEJIbHBIE PEAKLINU https://m.edsoo0.ru/7f41837c
Hroro no paszneny 15 bubmorexa LIOK

https://m.edsoo.ru/7f41837c
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9a KJIACC

KoaunuyecTBo 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
' peaxiuit 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 [IOK
' anemeHToB VIIA-rpynmel. ["amorenst 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
COeIMHEHUS
OO01as XxapakTepuCTUKa XUMUYECKHX
2.3 anemeHToB VA-Tpynmsl. A3zot, pochop u ux 7 1 bubmorexa HOK
' PYITHbL. ’ P https://m.edso0.ru/7f41a636
COEIMHEHUS
OO01as XxapakTepUCTUKa XUMUYECKHX
24 aneMeHToB |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
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Pa3gen 3. Meraiibl 1 UX COeAUHEHU S

. bubnmoreka [JOK
3.1 Obumpe cBoHCTEA METAILIOR 4 https://m.edsoo.ru/7f41a636
N bubnuorexa [JOK
3.2 Baxxneime MeTa/UIbI 1 UX COSTUHEHUS 16 httos://m.edso.ru/7f41a636
Wroro mo pazueny 20
Paznen 4. Xumus u okpy»aiomnias cpeaa
41 B Bexa 3 bubmmoreka [IOK
' CIICCTBA M MATCPHAIIBL B AKHSHI 9E10 https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
p 06 BheMS 3 bu6moreka [IOK
C3EPBHOC BD https://m.edso00.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68
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96 kJ1acc

KonunyecTBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3jiesioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IlpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Pa3nes 1. BemecTBo H XuMHuyeckme peakuun
11 [ToBTOpeHue u yriuyoieHue 3HaHUN 5 1 bubnuoreka [JOK
' OCHOBHBIX Pa3/IeNIOB Kypca 8 Kiacca https://m.edso0.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubmuorexa [JOK
' peaxiui https://m.edsoo.ru/7f41a636
13 DIEeKTPONUTHYECKAs JUCCOLMALIHS. 8 1 1 bubnuoreka [IOK
' XVMHYECKUE PEAKIIUK B paCTBOpax https://m.edsoo.ru/7f41a636
Hroro mo pazgeny 17
Pa3nena 2. HeMeTa/JILI M UX COeAMHEHHUS
51 OO6mrast XxapaKTepUCTHKAa XUMHUYECKHUX 4 1 bubnnoreka [JOK
' anemeHToB VIIA-rpymmel. ["amorenst https://m.edsoo.ru/7f41a636
OO01as XapaKTepUCTUKA XUMUYECKUX
2.2 anemeHToB VIA-rpynmel. Cepa u eé 6 bubmorexa HOK
' PYHHpL. Lp https://m.edso0.ru/7f41a636
COEIMHEHUS
OO01as XxapakTepUCTUKa XUMUYECKHX
2.3 :meﬁeHTml: VA-Ir) nbl. A30T, ¢pocdop u ux 7 1 bubmmorexa [JOK
' PYITHbL. ’ P https://m.edso0.ru/7f41a636
COEIMHEHUS
OO1as XxapakTepUCTUKA XUMUYECKHIX
24 anemeHToB |VA-rpynmel. Yraepoa u 8 1 2 Bubmmorexa LIOK
' . PYHTIBL post https://m.edsoo.ru/7f41a636
KPEMHUH U UX COCTUHEHHUS



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

Uroro mo paznueny 25
Pasnen 3. Merasuiibl U MX COeIMHEHUS
3.1 OO61re cBO#CTBA METAILIOB 4 Et?riﬂ;l ;th:ii(l)_.[ :3/I§f4la636
3.2 Baxxneime MeTaJUIbI 1 UX COSTUHEHUS 16 Et?ﬁsﬂ;zf;(;?ﬁﬁ £412636
Hroro mo pazueny 20
Paznen 4. Xumus u okpy»aonias cpeaa
4.1 BeniecTBa n MmaTepualbl B KHU3HU YEIOBEKa 3 bubmorexa LOK
https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 65
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IHOYPOYHOE IIVTAHUPOBAHHUE

8a,0 KJIACC
KonuyecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrtpoabubie | IlpakTuueckue
n/n Bcero H3ydeHusi | oOpa3oBaTejbHbIE
padoTsbI padoThI
pecypchl
[Ipenme . Po 3
1 peaMer xuMuH. Posb XMMUU B )KU3HH 1 01.09.2025 bubmuoreka [IOK
yenoBeka. Tena u BeecTna https://m.edsoo.ru/ff0d210c
bu6moreka [IOK
2 ITo € 0 MeTOJIaX M03Ha 1 03.09.2025
TUITHE O METOAAX HOSHAHIA B XHMIH https://m.edsoo.ru/ff0d227e
[IpakTnueckas padota Ne 1 «IIpasuiia
a00THI B 1a00OpAaTOPUHU U TIPUEMBI b K
3 P patop P 1 08.09.2025 | DuomHoreka LO
oOpareHus ¢ 1abopaTOpHBIM https://m.edsoo.ru/ff0d23dc
000pyTOBaHUEM
YucTteie BemecTBa U cMecH. CriocoObl
4 il ! 1 10.09.2075 bu6mmoreka [IOK
pa3aeiieHus: cMecei https://m.edsoo.ru/ff0d26ca
[IpakTrueckas padora Ne 2
5 «Paznenenne cmeceit (Ha mpumepe 1 15.09.2025 bubmmorexa [JOK
a N PHMEp o https://m.edsoo.ru/ff0d28¢c8
OYHCTKU MTOBAPEHHOM COJIM)»
bu6mmoreka [JOK
6 A 1 17.09.2025
TOMBLH MOTICIITH https://m.edsoo.ru/ff0d2a6¢c
XUMUYECKUE DTIEMEHTHI. 3HAKH
7 1 22.00.2025 Prommorexa [OK
(CUMBOJIBI) XUHMHUYECKUX JICMEHTOB https://m.edsoo.ru/ff0d2be8
bu6mmoreka [JOK
8 [IpocThlie 1 cnoXXHBIE BelleCTBa 1 24.09.2025
P B https://m.edsoo.ru/ff0d2a6¢c
bub OK
9 ATOMHO-MOJIEKYJIIPHOE YUYEHHUE 1 29.09.2025 nommoreka L{

https://m.edsoo.ru/ff0d2d50
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https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50

3aKOH NOCTOSHCTBA COCTaBa BEIICCTB.

10 Xumnueckas popmyina. BanreHTHOCTD 01.10.2025 bubmiorexa LIOK
pMyJIa. o https://m.edsoo.ru/ff0d2eae
aTOMOB XMMHYECKUX IIEMEHTOB
OTHOCHUTENbHAs aTOMHAs Macca. buo OK
11 06.10.2025 | DHommoreka Il
OTHOCHUTENBHAS MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c
MaccoBas 101 XUMHYECKOTO b K
12 A 08.10.2025 | pnomorera IO
3JIEMEHTA B COETUHECHNH https://m.edsoo.ru/ff0d350c
KomnaectBo Bemecrsa. Mob. b K
13 5 13.10.2025 | DPrommorexa O
MognspHas macca https://m.edsoo.ru/ff0d5230
dusnueckre 1 XUMHUUECKHE SIBICHUS. b K
14 15.10.2025 | Prommorexa O
XHUMHUUECcKash peaKus https://m.edsoo.ru/ff0d37fa
ITpn3Haky U ycIIOBUS ITPOTEKAHUS b K
15 P y 1P 20.102025  Promorexa IO
XUMHUYECKUX PEaKINi https://m.edsoo.ru/ff0d3al6
3aKOH COXpaHEHHUsI MacChl BEIIECTB. bubnuoreka [JOK
16 22.10.2025
XUMUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
BrrunciieHus Koan4decTBa, MacChl Eu6 10K
HOJIMOTEKA
17 BEIIECTBA 10 YPABHEHHUAM XUMHYCCKUX 05.11.2025
B N M https://m.edsoo.ru/ff0d5708
peakuit
Knaccudukanus XuMuuecKuX peakiiuii
18 (coenuHEeHMS, PA3IOKEHUS 10.11.2025 bubmorexa HOK
g P ’ o https://m.edsoo.ru/ff0d3f34
3aMeIIeHus, 0OMeHa)
M. B. JIoMOHOCOB — y4€HBIii- Bu6 1OK
HOJIMOTEKA
19 sHIKIoneaucT. O000IeHnEe 1 12.11.2025
H a Hul https://m.edsoo.ru/ff0d40c4
CHCTEMAaTU3alMs 3HAHUI
20 KonTponeHas padota Nel mo teme 17.11.2005 bubnuoreka [IOK
«BelecTBa U XUMUYECKHUE PEAKLIUN o https://m.edsoo.ru/ff0d4290
Bo3s — cMech razoB. CocTaB b K
21 X 19.11.2025 | Pwomiorexa O

Bo3ayxa. Kucnopoa — sneMeHT u

https://m.edsoo.ru/ff0d448e
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npocroe BeuecTBo. O30H

duznueckue U XUMHUYECKUE CBOUCTBA

bubmmoreka [{OK
22 ciopoja (pea OKHCJICHUS, 24.11.2025
KUCII0POJ1a (PEaKUKM OKUCICHUS] https://m.edsoo.ru/ff0d4614
ropenue). [lorsitue 06 okcumax
CriocoOsI IMoTydeHusT KHUCIOpOoia B
23 71a00paTOPHH U IIPOMBIIIIECHHOCTH 26.11.2025 bubmorexa HOK
patop P ' o https://m.edsoo.ru/ff0d497a
[Tpumenenne kuciopoaa
TenoBoit 3¢ ekt xumMuueckon
€aKI[UH, IIOHITHE O
24 peaki 01.12.2025 bubnuoreka [JOK
TEPMOXUMHUYECKOM YPaBHEHUH, IK30- U https://m.edsoo.ru/ff0d4790
SHIOTEPMHYSCKUX PEAKITUIX
TormmBo (HeTh, yroiab U METaH).
25 3ar ${3HeI-EI/Ie(1];OS yra CIIOCOOBI c)ero 03.12.2025 bubmorexa OK
p xS, o https://m.edsoo.ru/ff0d4c4a
MPEAOTBPAIICHUS
[IpakTruueckast pabota Ne 3 o Teme BuG 1OK
nOINOTEKA
26 [Tonydyenue u coOnpaHue KUCIOPOIa 08.12.2025
(«RoJyHeHIC H UHP HHE KucIopoa, https://m.edsoo.ru/ff0d4ae2
M3y4YEHUE €ro CBOMCTBY
Bopopon — sieMeHT u mpocToe
27 A0poa p 10.12.9025 bu6mmoreka [JOK
BeniecTBo. Haxoxaenue B mpupoe https://m.edsoo.ru/ffod4ddo
dOu3ndecKknue U XUMHUYECKHUE CBOMCTBA bubnmuoreka [JOK
28 15.12.2025
Bojiopoja. [Ipumenenne Bogopoaa https://m.edsoo.ru/ffod4ddo
bubmuoreka [JOK
29 [ToHsATHE O KHCIIOTAX U COJISAX 17.12.2025
https://m.edsoo.ru/ff0d50d2
CnocoOBbl MoTy4eHHs BOJOPOIa B bu6 K
30 y4 0pOJ 92.12.2095 noamoteka 11O
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
IIpakTtuyeckas padora Ne 4 o reme Bu6 OK
31 «ITomyuenue u cobupanue Bo10po/a, 24.12.2025 nomorexa L

HU3YUCHHUC CTO CBOMCTBY

https://m.edsoo.ru/ff0d4f42
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MonsipHblii 00bEM Ta30B. 3aKOH

bubmuoreka [JOK

32 29.12.2025
ABoraapo https://m.edsoo.ru/ff0d542e
Brrunciienus o0béMa, KOJIMYeCTBa Bu6 110K
nomorexa
33 BEIIECTBA ra3a I10 €ro U3BECTHOM 12.01.2026
B . Y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEILIECTBA WIH 00BEMY
Brrunciaenust 00EMOB ra3oB MO 56 110K
nomorexa
34 ABHCHUIO PEAKI[MM HA OCHOBE 3aKOHA 14.01.2026
P .. peattt . https://m.edsoo.ru/ff0d5708
O6T)CMHI)IX OTHOIIICHUU Ira30B
dusnyeckue U XUMHUECKUE CBOMCTBA bubanorexa IHIOK
35 19.01.2026 | Pvonmorexa Il
BOJEI https://m.edsoo.ru/ff0d587a
Cocras ocHoBauuii. Iloustre 00 b K
36 21.01.2026 | Pwomnorexa IO
WHJIUKATOpax https://m.edsoo.ru/ff0d59e2
Bopa xak pactBoputens. HacbieHHbie
37 ¥ HEHACBII[EHHBIE PACTBOPHI. MaccoBast 26.01.2026 bubmorexa LOK
p phL. R https://m.edsoo.ru/ff0d5bh40
JI0JISI BEIIECTBA B PACTBOPE
[IpakTruueckast pabota Ne 5 o Teme
«[IpuroroBiieHre pacTBOPOB C Bub6anorexa ILHIOK
38 PHTOTOBIICHHE pACTBOPOB € 28.01.2026 | PHOmMorexall
OnpeaeIEHHON MacCOBOM 10Jei https://m.edsoo.ru/ff0d5eba
pPacTBOPEHHOTO BEIIECTBA»
Kourponsaas pabora Ne2 o teme bu6 e OK
39 P P 02.02.2026 Pwommorexa Il
«Kucnopoa. Bogopona. Bona» https://m.edsoo.ru/ff0d6342
Okcuapl: cOCTaB, KiacCu(hUKaIus, bu6 K
40 g Purcan 04.02.2026 | Pnomorera IO
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonyueHnue 1 XuMUYECKHE CBOWCTBA Bu 1OK
nOInoTEKA
41 KHUCJIOTHBIX, OCHOBHBIX U aM()OTEPHEIX 09.02.2026
otep https://m.edsoo.ru/ff0d664e
OKCHIOB
OcHOBaHUS: COCTaB, KIacCHU(UKAIIHA, b K
42 Puica 11.02.2026 | PWomorexa O

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca
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[Tosydyenne u XMMHUYECKUE CBOMCTBA

bubmuoreka [JOK

43 16.02.2026
OCHOBaHUU https://m.edsoo.ru/ff0d67ca
KwucnoTel: cocTaB, KitaccuduKamms, b K
44 Puran 18.02.2026 | Drommorexa O
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
TlonydyeHne U XUMHUUYECKHAE CBOUCTBA b K
45 ya 25.02.2006 | Dnomorera 1O
KHUCIIOT https://m.edsoo.ru/ffOdfee2
Conu (cpeaHne): HOMEHKIIATypa,
46 CHOCO((SI)II) I10JI )GHI/H[ XI/IMI/I‘IZEKI/IG 02.03.2026 bubmmorexa [TOK
N yi ’ R https://m.edsoo.ru/00ad9474
CBOMCTBA
[IpakTueckas padota Ne 6. Pemenue
SKCIIEPUMEHTAIBHBIX 3a71a4 10 TEME bubanorexa IHIOK
47 p a 04.03.2026  PHOmmorexall
«OCHOBHBIE KJIaCChl HEOPTaHUYECKHUX https://m.edsoo.ru/00ad9b7c
COEeIUHEHUIN
T'eneTnyeckas cBsA3L MEXOY KiIacCaMU Bbubanorexa IHIOK
48 YK 11.03.2006 | DOmorexa I
HEOPraHWYECKUX COCTMHEHUN https://m.edsoo.ru/00ad9a50
bu6mmoreka [IOK
49 O0001IeHne U cucTeEMaTU3aINs 3HAHUN 16.03.2026
B H https://m.edso0.ru/00ad9cb?2
KontponpHas padota Ne3 mo teme Bu6 10K
noInoTEKA
50 "OCHOBHBIE KJIaCChl HEOPraHUYECKUX 18.03.2026
o P https://m.edsoo.ru/00ad9ela
COEIMHEHUN
[TepBbie MONBITKHM KIacCUpUKAITIT
51 XAMHYECKUX 31eMeHTOB. [loHsTue o 23.03.2026 Bubmiorexa TOK
’ T https://m.edsoo.ru/00ad9ffa
IPYIIAax CXOAHBIX SJIEMEHTOB
[Tepuoaudeckuii 3aKOH U
52 Ileproanueckas cucreMa XUMHYECKUX 25.03.2026 bubnnorexa [IOK
pHOA T https://m.edsoo.ru/00ada52c
anemenToB /. 1. Menneneepa
BbuGaunorexa LIOK
53 Ilepuopl, rpymnbl, NOATPYIIIBI 06.04.2026 i

https://m.edsoo.ru/00ada52c
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Crpoenue atomoB. CocTaB aTOMHBIX

bubmuoreka [JOK

54 08.04.2026
saep. M3oTonsl https://m.edsoo.ru/00ada342
CtpoeHnue JIeKTPOHHBIX 000JI09eK B 1IOK
nomorexa
55 aToMOB 2J1eMeHTOB Ileprnoanueckoii 13.04.2026
pHoa https://m.edsoo.ru/00ada6bc
cucremsl JI. . MenaeneeBa
XapakTepucTUKa XUMHAYECKOIO
3JIEMEHTA II0 €r0 MOJ0KEHUIO B bu6 OK
56 0 15.04.2006 | Dnomorexa Il
[Tepuomnnueckoii cucreme /1. U. https://m.edsoo.ru/00ada824
Meuneneena
3navenue [leproanyueckoro 3aKoHa ajis
a3BUTHUS HayKU U npaktuku. /. U. bu0 OK
57 P Y 1 ipt A 20.04.2006 | DHOmoTeka L
MenneneeB — y4€HBIH, Me1aror u https://m.edsoo.ru/00ada96e
rpaX1aHuH
PesepBuEblil ypok. O000IIIEHNE U
P P N bu6mmoreka [IOK
58 cUCTEMATH3aLUA 3HAaHWH / 22.04.2026
. https://m.edsoo.ru/00adb33c
Bcepoccuiickas mpoBepodHas paboTa
KonTtponbHas padota Ned4 o teme
bu6mmoreka [IOK
59 «Ctpoenue atoma. XMMHYECKast CBA3bY» 27.04.2026
. https://m.edso0.ru/00adb486
/ Beepoccuiickas mpoBepouHas pabora
OIIEKTPOOTPULIATEIILHOCTE AaTOMOB bu6 € OK
60 pooTpHL 29.04.2026 | PHOmuorexa Il
XUMHAYECKHUX DJIIEMEHTOB https://m.edsoo.ru/00adaab8
bubmuoreka [JOK
61 HMonHag xumMudeckas CBsA3b 04.05.2026
https://m.edsoo.ru/00adac34
KoBanentHas noagapHast XuMuueckas bub K
62 P 06.05.2026  Pvommorera 1O
CBSI3b https://m.edsoo.ru/00adaab8
KoBanentHas HenoiasspHas XUMHYECKAST b K
63 P 13.05.2026 | Pwomorexa O
CBSI3b https://m.edsoo.ru/00adaab8
64 CreneHb OKUCTICHUS 18.05.2026 | bubauoteka [{OK
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https://m.edsoo.ru/00adae28

65 OKHCIIUTENbHO-BOCCTAHOBUTEIHHBIC 1 20.05.2026 bubnmoreka [JOK
peaKIuu R https://m.edso0.ru/00adb076
bubmmoreka [{OK
66 OKHCIIUTEIN U BOCCTAHOBUTEIIH 1 25.05.2026 httos://m.edsoo.ru/00adb076
OBIIEE KOJIMYECTBO YACOB I10 67

[TPOTPAMME
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9a KJIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
Ne ara ungposbie
Tema ypoka Konrpoabubie | IlpakTnueckue A op
n/n Bcero u3yueHnusi | oOpa3zoBaTesibHbIE
padoTsbI padoThI
pecypchl
[Iepnoanyeckuil 3aK0H.
[Tepuonnueckas cucrema b K
1 PHOA 1 02.09.205 | DuomHoreka LO
XUMHUYECKUX AemeHToB /l. 1. https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B M3MEHEHUU o LOK
nonmoTexa
2 CBOWCTB XUMHUYECKUX DJIEMEHTOB 1 05.09.2025
. https://m.edsoo.ru/00adb6b6
TIEPBBIX TPEX MEPUOJIOB
Kiaccudukanusa n HoMeHKnIaTypa bubnuoreka [JOK
3 Purcan P 1 09.09.2025 1
HEOpPraHUYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2
Byl XuMU4eckoil CBA3U U TUTIBI bubmuorexa [JOK
4 g . 1 12.09.2025 1
KPHUCTAJUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KontponbHas padota Nel o teme
5 «IToBTOpeHue U yriyOneHne 3HaHUI 1 1 16.09.2025
OCHOBHBIX Pa3/IeNIoB Kypca 8 Kiacca
Knaccudukanms xumuueckux bubmuorexka [JOK
6 \(,b t 1 19.09.2025 1
peakuii Mo pa3IMYHbIM IPU3HAKAM https://m.edsoo.ru/00adbch0
[ToHsiTHE O CKOPOCTH XUMHUYECKOM Bu 1OK
noIMoTeKa
7 eakiuu. [IoHSITHE 0 TOMOTCHHBIX U 1 23.09.2025
peart https://m.edsoo.ru/00adbe9a
TeTepOreHHBIX PEaAKIIHUIX
[ToHATHE O XUMHUYECKOM PABHOBECHHU. Bu6 OK
noIMoTeKa
8 @DaxTOpBl, BAUAIOLINE HA CKOPOCTh 1 26.09.2025 u

XHUMHUYECKOU pPCaKun U MOJIOKCHUC

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

OKHCIIMTEIFHO-BOCCTAHOBUTEILHBIC

bubmuoreka [JOK

9 30.09.2025
peakuuu https://m.edsoo.ru/00adcade
Teopust 3NEKTPONUTHYECKON Bu6 110K
nomorexa
10 ncconuanmy. CHIbHBIE U CIIa0bIE 03.10.2025
o Han https://m.edsoo.ru/00adcd68
AJIEKTPOJIATHI
bubmmoreka [{OK
11 MoHHbIe ypaBHEHNS PEAKIIUN 07.10.2025
¥p peakit https://m.edsoo.ru/00add448
XUMHYECKHE CBOMCTBA KUCIOT U Bu6 110K
nomorexa
12 OCHOBaHUH B CBETE IIPEACTABIEHUN 10.10.2025
pvﬂ https://m.edsoo.ru/00add5d8
00 TEKTPOIMTHICCKOM JTUCCOITUAITTN
XUMHYECKHE CBOMCTBA COJIEH B CBETE
13 IpeJIcTaBIeHHit 06 14.10.2025 | Promiorexa HOK
ped . o https://m.edsoo.ru/00add8b?2
ANEKTPOJIUTUICCKOM TUCCOITUAITTN
14 ITousarue o ruapoanse coaen 17.10.2025 bubmmorexa [OK
AP o https://m.edsoo.ru/00add9d4
O00011eHNE U CUCTEMATH3ALMS Bbubanorexa IHIOK
15 . H 21.10.2025 | Promorexa Il
3HAHUN https://m.edsoo.ru/00addd12
[IpakTrueckas padota Ne 1. Bu6 10K
nonmoTeKa
16 «Perienme sxciepuMEeHTAILHBIX 24.10.2025
p https://m.edsoo.ru/00addbfa
3a1au»
KounTtponsnas pabora No2 no teme
17 «DIEKTPOSIUTHYECKAS TUCCOLIMALINS 07.11.2025 Bubmiorexa TOK
p A HHATLHA. o https://m.edsoo.ru/00addecO
XHMMHYECKUE PEaKIUU B PaCTBOPax»
OO1as XxapakTepucTUKa raJIoreHOB.
18 XUMHUYECKHE CBOMCTBA HA IIPUMEDPE 11.11.2025 Eubmiorexa ITOK
PHMED o https://m.edsoo.ru/00addfe2
XJopa
19 XnopoBogopoa. CoJisiHast KHCIOTA, 14.11.2025 | bubmmoreka [JOK
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XUMUYECKHE CBOMCTBA, MOTYYCHHE,
MIPUMEHEHUE

https://m.edsoo.ru/00ade104

[Ipaktuyeckas padora Ne 2 o reme

bubmmoreka [{OK

20 «[Tomy4yenne COITHON KUCIOTHI, 18.11.2025
7 " . https://m.edsoo.ru/00ade348
n3y4yeHue e€ CBONUCTB»
Berurcnenus o ypaBHEHUSM
21 XUMHUYECKHUX PEAKIINH, €CIIU OOUH U3 21.11.2025 bubnmotexa HOK
p ’ o https://m.edsoo.ru/00ade488
peareHTOB JIaH B U30BITKE
OO0mas xapakKTepUCTHKA 3JIEMEHTOB b K
22 1 1Y P 95 11.9025 noamoreka 11O
VIA-rpynms https://m.edsoo.ru/00ade64a
ATOTpOTIHBIE MOTU(UKAITUU CEPBI.
Haxosxxaenue cepol 1 €€ COeAuHEHUN bu6moreka [IOK
23 A P Hv 28.11.2025 1
B NpHpoie. XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00ade64a
cepbl
CepoBoziopo1, cTpoeHHE, GPU3HISCKHIE bubmnoreka IJOK
24 POBOJOPOL, CTPOCHHC, ¢ 02.12.2025 | DHomHoTeKa I
Y XMMHYECKHUE CBOMCTBA https://m.edso00.ru/00ade802
Oxcuppl cepbl. CepHas KUCIIOTA,
25 (bu3UYecCKre 1 XUMUYECKHE CBOKCTBA 05.12.2025 bubmorexa HOK
’ o https://m.edsoo.ru/00adea28
MIPUMEHCHHE
XUMHUYECKUE PEAKINH, JISKAIINEC B
OCHOBE MIPOMBIIICHHOTO CItoco0a
IMOJIYYEHHS CEPHOMN KUCIOTHI. bu6 K
26 i P 09.12.2025  Pwomnorera 1O
XUMHUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKpYKaIoIlel Cpeibl COeAMHEHUSIMHU
cepbl
Brlunciaenue MaccoBoO I0JIM BBIXOAa b K
27 A A 12.12.2005 | Prommorexa O
MIPOAYKTA PEaKLUU https://m.edsoo.ru/00adec8a
28 OO11ast XxapaKTepUCTHKA HJIEMEHTOB 16.12.2025 | bubmuorexa LJOK
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VA-rpynisl. A30T, paclipocTpaHeHHE
B IIpHUpoJe, (pu3nYecKue u
XMMUYECKUE CBOMCTBA

https://m.edsoo.ru/00adeea6

AmMHEaK, ero pu3nIecKue u

bubmmoreka [{OK

29 XUMHYECKUE CBOMCTBA, IIOJyUYCHHUE U 19.12.2025
ya https://m.edso0.ru/00adf004
MIPUMCHCHHE
[IpaxTnueckas padota Ne 3 o Teme Bu6 110K
nonroTeKa
30 «[Tonmyyenne aMMuaka, H3y4eHUe €ro 23.12.2025
N 7 7 https://m.edsoo.ru/00adf180
CBOMCTB»
A3oTHas kucioTa, e€ pusndeckue u b K
31 t iy 26.12.2025 nommoreka 11O
XHMHUYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnoib30BaHME HUTPATOB M COJICH
aMMOHMSI B KQUeCTBE MUHEPATHHBIX Eut 1IOK
nonroTeKa
32 o0peHuil. XuUMHUECKOE 30.12.2025
YAobp . https://m.edso0.ru/00adf518
3arpsi3HEHUE OKPYKAIOIIEH CpeIbl
COCTUHECHUSIMH a30Ta
®ochop. Okxena bochopa u
33 (boc:li))o pHa;I KI/ICHJ'I(}))Ta (b(bI/II)BI/I(‘I\COCKI/Ie u 13.01.2026 Bubmmorexa [JOK
P o o https://m.edsoo.ru/00adf68a
XUMHUYECKHNE CBOMCTBA, IMOTYUCHUE
Hcnonws3oBanue docdaToB B
Ka4eCTBE MUHEPAJIbHBIX YI0OPCHU. bu6mmoreka [JOK
34 P VYII P 16.01.2026 1
3arpsi3HEeHUE IPUPOJAHON Cpebl https://m.edsoo.ru/00adfc20
dbocharamu
VYraepon, paclpocTpaHEeHHE B
35 npu z e gmﬂzecxrl)/le U XUMHYECKHE 20.01.2026 bubmorexa HOK
p P He o https://m.edsoo.ru/00adfd9c
CBOMCTBA
Oxcuapl yriaepoa, ux Gu3ndecKue u b K
36 bl YIEpOna, uX ¢ 23.01.2006 | Prommorexa 1O

XHMHUYECKHE CBOMCTRA.

https://m.edsoo.ru/00adfebe
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DKosorndyeckue npoOiIeMsl,
CBsI3aHHBIC C OKCHJIOM yriepoaa (1V)

37 YronpHasa KUCIOTA U €€ COor 27.01.2026 bubmorera [TOK
o https://m.edso0.ru/00ae006¢c
[Ipaktuyeckas padora Ne 4 o reme
"ITonyyeHue yrieKucIoro rasa. bubanorexa IHIOK
38 yi yr 30.01.2026 1
KauectBennas peaxius Ha kapOOHaT- https://m.edsoo.ru/00ae027e
noH"
[TepBoHauanbHBIEC TOHATHS 00 i 110K
HOINOTEKA
39 OpraHNYECKUX BEIIECTBAX KaK O 03.02.2026
p m https://m.edsoo.ru/00ae054e
COCTMHEHUSX yTIIepoia
bu6moreka [IOK
40 KpeMunii 1 ero coetnHeHNUs 06.02.2026
P o https://m.edsoo.ru/00ae080a
[Ipaktrueckas padota Ne 5. Pemenue
SKCIIEPUMEHTAILHBIX 3a7a4 II0 TEME Bbubanorexa IHIOK
41 p . a 10.02.2026 1
«Baxuenme HeMeTaUIbl U UX https://m.edsoo.ru/00ae0bf2
COEIMHEHUS
KontponpHas padota Ne3 mo teme Bu6 1OK
noInoTEKA
42 «Baxuelnne HemeTayuIbl X UX 13.02.2026
https://m.edso0.ru/00ae0el8
COEIMHEHUSD
OO6mrast XxapaKTepUCTUKAa XUMHUUYECKHUX
3JIEMEHTOB — METAJLIOB.
Merajumueckas CBS3b U bubanoreka K
43 17.02.2026 1o
METaJUIMYeCKas KpUCTaTMYeCcKast https://m.edsoo.ru/00ae103e
pemérka. Gu3nYecKre CBOMCTBA
METAJIJIOB
XMUMHYECKHE CBOMCTBA METAJJIOB. Eu6 OK
o HOINOTEKA
44 DNEKTPOXUMHUYECKUN Psifl 20.02.2026 K

HaHpH)KeHPII’I MCTAJIJIOB

https://m.edsoo.ru/00ael156



https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156

OOm1re cnocoObl MOTy4eHUs
metaoB. CruiaBel. Beruucienus no

bubmmoreka [{OK
45 ABHCHHSM XHMUYECCKUX PEAKITUH, 24.02.2025
M peakil https://m.edsoo.ru/00ael156
€CJIM OJIMH U3 PEareHTOB COACPKHUT
MIPUMECH
bubmmoreka [{OK
46 ITo € 0 KOppo3 eTao 27.02.2026
HATHE O KOPPO3HH METAILION https://m.edsoo.ru/00ael278
bubmmoreka [{OK
47 eJI0 € MeTall 03.03.2026
[lenounsie meranel https://m.edsoo.ru/00ael4b2
OKCHUIBI U TUIPOKCHUIIBI HATPUSA U b K
48 i\ np b\ p 06.03.2026 noamoreka 11O
KaJIns https://m.edsoo.ru/00ael4b2
[Ileno4yHO3EMENBHBIE METAIIIIBI — bubnuoreka [IOK
49 . . 10.03.2026
KaJIBIIUN ¥ MarHui https://m.edso0.ru/00ael15e8
bu6mmoreka [IOK
50 Baxueiiue coe e all 13.03.2026
FKHCHTIH JUHCHHA KATTBIHA https://m.edso0.ru/00ael5e8
O00011IeHNEe U CUCTEMATU3 AL
51 Hf 8 17.03.2026
3HAHUN
JKEcTKOCTE BOIBI M CIIOCOOEI €8
52 it 50.03.2026 bu6mmoreka [JOK
yCTpaHEHUsI https://m.edso0.ru/00ae1886
[IpakTuueckast pabota Ne 6 o Teme Bu6 10K
nOInoTEKA
53 "YKEcTKOoCTh BOABI 1 METOIBI €6 24.03.2026
; 8 A https://m.edsoo.ru/00aelae8
yCTpaHEeHHs
bubnuoreka [JOK
54 ANrOMUHAT 27.03.2026
https://m.edsoo.ru/00aelc64
AMdoTepHBIE CBOIICTBA OKCUIA U bu6 K
55 dotep b 07.04.2026 noamoteka 11O
TUIPOKCHUIA https://m.edsoo.ru/00aelc64
b K
56 Keneso 10.04.2026 | Prommorexa O

https://m.edsoo.ru/00aeld86



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

Oxcuppl, THAPOKCHIBL U COJIU JKEJIE3a

bubmuoreka [JOK

57 14.04.2026
(1) u xenesa (I11) https://m.edsoo.ru/00ae35e6
O00011IeHNE ¥ CUCTEMATH3ALIMS
58 Hf H 17.04.2026
3HAHUI
[Ipaktuyeckas padora Ne 7. Pemmenue
IKCIIEPUMMEHTAJIBHBIX 33724 110 TEME b K
59 puh A 21.04.2026 Promorera IO
«Baxuenme MeTaJUIBEI U UX https://m.edso0.ru/00ae3de8
COETMHEHUSI
Brrurcnenus o ypaBHEHUSM
XUMHYECKUX PEaKIIHd, eCITH OJHH U3
€areHTOB JaH B N30BITKE WIIH bubanorexa IHIOK
60 p g 24.04.2026 a
COIEPKUT IpUMecH. Beraucienus https://m.edsoo.ru/00ae1750
MacCOBOM JIOJIM BBIXOJIa TIPOYKTA
peakiumn
O00011IeHNE U CUCTEMATHU3ALIUS
61 H\,I H 28.04.2026
3HAHUHI
KonTtponbHas padota Ned4 o teme
62 «Baxuennme MeTayuisl 1 UX 05.05.2026
COEIUHEHUS
BemiectBa 1 Matepuanel B bu6 € OK
63 - 1atep 08.05.2026  Pvommorexall
HOBCEIHEBHOM KU3HU YEJIOBEKA https://m.edso0.ru/00ae3f50
XUMHYECKOE 3arps3HeHUEe bu6 K
64 ' 3aTp 12.05.2006 | Pnomorexa O
OKpYXarollen cpebl https://m.edso0.ru/00ae4270
Posp xumMuu B pernieHun bu6 K
65 P 15.05.2006 | Pnomorexa O
9KOJIOTUYECKHUX TIPOOIeM https://m.edsoo.ru/00ae4270
O000I1IIeHNE U CUCTEMATHU3ALIINS B K
66 Ifl . 19.05.2006  PrOmorexa O
3HAaHUU https://m.edsoo.ru/00ae0d0a
67 O06o01eHre U cucTeMaTU3aIus 22.05.2026 | bubmmoreka [{OK



https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
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3HAHUHI https://m.edsoo.ru/00adb33c
O0001Ienre U cCHCTEMAaTH3 AU
68 o B 26.05.2026
3HAHUN
OBUIEE KOJIMYECTBO YACOB I10 68 4 7
[TPOTPAMME
90 kJ1acc
KosmuecTBo yacos DJIeKTPOHHbIE
aTa nudpoBLIe
Nen/m | Tema ypoka Konrtpoubnsie | IIpakTnuyeckue A op
Bceero u3yuyeHusi | oOpa3oBaTe/bHbIE
padoThI padoThI
pecypchl
[Teproanueckuii 3aK0OH.
Ilepnoandueckas cucrema bubmuoreka IHOK
1 pHOA 1 01.09.2025 1
XUMHUYECKnX djeMeHToB 1. 1. https://m.edsoo.ru/00adb59e
Meunneneena
3aKOHOMEPHOCTH B U3MEHEHUH Eu6 1OK
HOIHOTEKA
2 CBOMCTB XUMHUUYECKUX DJIEMEHTOB 1 05.09.2025
. https://m.edso0.ru/00adb6b6
MEPBBIX TPEX MEPUOJIOB
Knaccudukanug u HoMmeHKIaTypa bu6 K
3 (uca P 1 08.09.2025  Pwommorexa 1O
HEOpPraHUYECKUX BELIECTB https://m.edsoo.ru/00adb7e2
Buasl XuMHUYECKO CBSI3U U THIIBI bu6 K
4 . : 1 12.09.2025 | Puomiorexa O
KPUCTAJUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KonTtponpHas padota Nel mo teme
5 «IToBTOpEeHue U yriydiaeHne 3HaHUH 1 1 15.09.2025
OCHOBHBIX pa3/IeNoB Kypca 8 Kiacca
6 Knaccudukarnus XuMHUYECKUX 1 19.09.2025 | bubmmoreka [JOK



https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6

peaKuuii Mo pa3Iu4YHbIM IPU3HAKAM

https://m.edsoo.ru/00adbcb0

IToHATHE O CKOPOCTU XUMHUYECKON

bubmmoreka [{OK
7 eakiuu. [loHITHE O TOMOTEHHBIX U 22.09.2025
peakil https://m.edsoo.ru/00adbe9a
TeTePOTeHHBIX PEAKIIHIX
[ToHsITHE O XUMUYECKOM PAaBHOBECHH.
@DaKTOpPBI, BIUAIOIIHAE HA CKOPOCTh bubnuorexa [JOK
8 N 26.09.2025
XUMHUUYECKOMN PEAKIUU U MOJIOKEHUE https://m.edsoo.ru/00adc28¢c
XHUMHYECKOTO PABHOBECHS
OKHUCIIUTEIHFHO-BOCCTAHOBUTEIIHHBIE bubanorexa IHIOK
9 29.09.2025 | Promorexa Il
peakuuu https://m.edsoo.ru/00adcade
Teopus 2MEKTPOIUTHYECKON
10 ncconuarmy. CHIIbHBIE U CIIa0bIE 03.10.2025 bubmmorexa [OK
8 [HarH. o https://m.edsoo.ru/00adcd68
AIIEKTPOJTATHI
11 HonHsle ypaBHEHUS peaKIInii 06.10.2025 bubmorexa [OK
yp peaKi o https://m.edsoo.ru/00add448
XHUMHUYECKHE CBOMCTBA KUCIIOT U BuG 1OK
noInoTEKA
12 OCHOBAHUI B CBETE IIPEACTABICHNI 10.10.2025
puﬂ https://m.edso0.ru/00add5d8
00 3JIEKTPOJIMTUYECKON JUCCOIHAITIT
XUMHUYECKHE CBOMCTBA COJIEH B CBETE Bu6 10K
noInoTEKa
13 IpenCTaBIEHUN 00 13.10.2025
e . https://m.edso0.ru/00add8b2
ANEKTPOJUTUYECKON JUCCOIHAIIIT
bubnuoreka [JOK
14 ITonusarue o ruaponse conen 17.10.2025
AP https://m.edso0.ru/00add9d4
O00011IeHNE U cCUCTEMATU3 AU bu6 K
15 . H 20.10.2025 | Pwommorexa IO
3HAHUH https://m.edsoo.ru/00addd12
[IpakTtuyeckas pabora Ne 1. Eu6 OK
HOJIHMOoTEKA
16 «Pemmenne 3KcriepuMEHTaIbHBIX 24.10.2025 K

3aaaq»

https://m.edsoo.ru/00addbfa
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https://m.edsoo.ru/00adbe9a
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https://m.edsoo.ru/00addbfa

KonTtposneHas padota Ne2 mo teme

17 «DNEKTPOJIUTHIECKAs JUCCOLMALIUS 07.11.2025 bubmotera [JOK
p A I o https://m.edsoo.ru/00addecO
XVUMUYECKUE PEaKIUU B PACTBOPaX»
OO61ast XxapakTepuCTHKA raJOTeHOB.
18 XuMHUYeCKHE CBOIICTBA Ha IIPUMEPE 10.11.2025 bubnmorexa LOK
puMep o https://m.edsoo.ru/00addfe2
xJiopa
XnopoBogopoa. CoJisiHast KHCIIOTA,
19 XUMHYECKHE CBOMCTBA, MOIyUCHUE 14.11.2025 bubnmorexa LOK
’ ya ’ o https://m.edsoo.ru/00ade104
MIPUMCHCHHE
[IpaxTueckas padota Ne 2 o Teme Bu6 10K
HOJIMOTEKA
20 «ITomyyeHne cOIAHON KUCIOTEI, 17.11.2025
i .. " https://m.edsoo.ru/00ade348
n3ydeHue e€ CBONUCTB»
Berarcnenus o ypaBHEHUAM
21 XUMHAYECKUX PEAKIIUI, €CIIU OUH U3 21.11.2025 bubmmorexa [OK
peaiiit, a o https://m.edsoo.ru/00ade488
peareHTOB JIaH B U30BITKE
OO0111ast XapaKTEpUCTHKA DJIEMEHTOB bubmuoreka IJOK
22 tHas xapakrep 24112025 | Duommoreka Il
VIA-rpynmsi https://m.edsoo.ru/00ade64a
AtoTpoTniHbIE MOTU(UKAITUN CEPBI.
Haxoxnenue cepbl U €€ coeTMHeHUN bu6mmoreka [JOK
23 . 28.11.2025
B pupoe. XUMHUYECKHE CBOICTBA https://m.edsoo.ru/00ade64a
cepbl
CepoBoopo, CTpoeHHUE, (DU3NICCKUE bu6 K
24 POBOAOPOL Pu iy 01.12.2025 noamoteka 11O
1 XUMHYECKHE CBOMCTBA https://m.edso0.ru/00ade802
Oxkcunpl cepbl. CepHasi KUCIOTA,
25 (bM3UYecCKre U XUMHUYECKUE CBONCTBA. 05.12.2025 bubmorexa HOK
’ o https://m.edsoo.ru/00adea28
MPUMEHEHHE
XYMHYECKHE PEaKIy, JICKaII1ue B b K
26 peaxtt B 08.12.2005  Prommorexa 1O

OCHOBC IMPOMBIIIJIICHHOTO criocoba

https://m.edsoo.ru/00adec8a
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IIOJTY4EHUS CEPHOU KUCIIOTHI.
XHUMHUYECKOE 3arps3HEHUE
OKpYKaroIlEen Cpelibl COCTUMHEHUSIMU
cepsl

Briuucienne MmaccoBOM OJIU BBIXOAa

bubmmoreka [{OK

27 12.12.2025
IIPOYKTA peaKkuuu https://m.edsoo.ru/00adec8a
OO6mrast XxapaKTepUCTUKA SJIEMEHTOB
28 VA-rpynisl. A30T, paclipocTpaHeHHE 15.12.2025 bubnuorexa [JOK
B TIPHpPOJIe, HU3UUECKHE U o https://m.edsoo.ru/00adeea6
XUMHUYECKHE CBOMCTBA
AmMuak, ero uznyeckue u i 1OK
nonroTeKa
29 XUMHYECKHE CBOMCTBA, TIOJIYICHUE U 19.12.2025
yi https://m.edso0.ru/00adf004
MIPUMCHCHHE
[IpakTruueckast pabota Ne 3 o Teme BuG 1OK
nonroTexa
30 «ITomydyenne aMmmuaka, U3y4eHUE €ro 22.12.2025
N i - H3YH https://m.edsoo.ru/00adf180
CBOMCTBY»
A3oTHas kucioTa, e€ Gpusndeckue u bubnuoreka [IOK
31 . 26.12.2025
XHMHYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonb3oBaHuEe HUTPATOB U COJIEH
aMMOHHUS B KAY€CTBE MUHEPATbHBIX Eu6 1OK
nonmoTeka
32 o0peHuii. XUMHUECKOE 29.12.2025
yAoop . https://m.edso0.ru/00adf518
3arpsi3HEHUE OKPYKaIoIIel cpebl
COCTMHCHUSIMH a30Ta
dochop. Oxcun dochopa u
33 (1)00(%)0 pHa}I KI/ICJ'I((I))Ta ¢)¢PI:3H(IJ\2:KH6 u 12.01.2026 bubmorexa HOK
P L o https://m.edsoo.ru/00adf68a
XMUMHUYECKHE CBONCTBA, MOIyUYeHUE
Hcnons3oBanue GpocdaToB B KaUYECTBE b K
34 Gocd 16012026 | Prommorea O

MUHEPAIbHbIX YI0OpeHH.

https://m.edsoo.ru/00adfc20
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3arpsi3HeHHEe IPUPOTHOM CpeIbl
docharamu

Yraepoa, pacipocTpaHEeHHE B

bubmmoreka [{OK

35 IpUPOaE, PU3NIYECKUE U XUMUYECKHE 19.01.2026
P P s, https://m.edsoo.ru/00adfd9c
CBOMCTBA
Oxcuppl yriaepoaa, ux pusudeckue u
XUMHYECKHE CBOMICTBA. bubanorexa IHIOK
36 23.01.2026 | Promorexa Il
DKOJIOTHYECKHE TPOOIJIEMBI, https://m.edsoo.ru/00adfebe
CBsI3aHHBIC ¢ OKCHIOM yriepoaa (1V)
bubmmoreka [{OK
37 YronpHas KUCI0TA U €€ COon 26.01.2026
https://m.edsoo.ru/00ae006¢
[IpakTnueckas padota Ne 4 o Teme
"TTonmydeHHE YIIIEKUCIIOrO ras3a. bubanorexa IHIOK
38 YHCHHE YT 30012026 | PHomuorexall
KadectBennas peakius Ha kapOOHAT- https://m.edsoo.ru/00ae027e
noH"
[IepBoHauanbHBIEC TIOHATHS 00 Eu6 10K
noInoTEKA
39 OpraHUYECKUX BEIIECTBAX KaK O 02.02.2026
p Hl https://m.edsoo0.ru/00ae054e
COCIMHCHUSX YTIIepoia
bu6mmoreka [JOK
40 Kpemunii 1 ero coeqnHeHNs 06.02.2026
p a https://m.edso0.ru/00ae080a
[Ipaktuueckas padota Ne 5. Permenue
SKCIIEPUMEHTAIBHBIX 3a71a4 10 TEME bu6 K
41 pHt A 09.02.2026  Dommorera IO
«Baxuenime HeMeTauIbl U UX https://m.edsoo.ru/00ae0bf2
COEIMHEHUSI
KonTtponsnas pabora Ne3 mo teme Bu6 10K
nOInoTEKA
42 «Baxueiime HeMeTaUIbl U UX 13.02.2026
https://m.edso0.ru/00ae0el8
COEIUHEHUSD
BbuGaunorexa LIOK
43 OO11ast XxapakTepUCTUKAa XMMUYECKUX 16.02.2026 K

https://m.edsoo.ru/00ael103e
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3JIEMEHTOB — METAJIOB.
Meramnueckas CBI3b U
MEeTaJUTMYeCcKasi KpUCTaIMuecKast
pemérka. Gu3nyecKre CBOMCTBA

METAJUIOB
XUMHYECKHE CBOUCTBA METAJLIOB.
44 DIEKTPOXUMUYECKUM DS, 20.02.2026 bubnmorexa LHOK
P . P R https://m.edso00.ru/00ae1156
HaIPsDKCHUH METAIIIOB
O61ue cnocoObl NOTy4YEeHUS
metauioB. CruiaBsl. Beruncinenns no
45 ABHEHUIM XUMHYECKUX PEAKIIUN 27.02.2025 bubmorexa LOK
yp peaKIH, B https://m.edso0.ru/00ae1156
€CJIA OJIMH U3 PEareHTOB COJCPKUT
MIPUMECH
46 TToHusaTHE O KOPPO3UU METAILIOB 02.03.2026 bubmmorexa [OK
pp T https://m.edso0o.ru/00ae1278
bu6mmoreka [IOK
47 €JIOYHBIE METAJLIBI 06.03.2026
m https://m.edsoo.ru/00ael4b2
OKcHUIBI U TUOAPOKCUIIBI HATPUA U bu6 € OK
48 g APOKCHIRT HaTP 13.03.2026 | DuOmmorexa Ll
KaIus https://m.edsoo.ru/00ael4b2
€JI0YHO3EMEIILHEBIE METAJLIEBI — bu6 € OK
49 Wenorn iy 16.03.2006 | DrOmorexa I
KaJIbIIMA U MarHui https://m.edso0.ru/00ael5e8
bubmuoreka [JOK
50 Baxueime coequHEHNS KaJIbLIUI 20.03.2026
8 H https://m.edsoo.ru/00ael5e8
O0001IeHNE U cCUCTEMATU3 AU
51 Hj H 23.03.2026
3HAHUN
JKécTkocTh BOABI M CIOCOOEI €€ b K
52 g 27.03.2006 | Prommorexa IO
yCTpaHEHHUs https://m.edso00.ru/00ae1886
53 IIpakTuyeckas padora Ne 6 o reme 06.04.2026 | bubnuoreka [IOK



https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
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"YKéEcTKOCTh BOIBI U METOIBI €6

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

ycTpaHeHus"
bubmmoreka [{OK
54 AmroMuH#R 10.04.2026
https://m.edsoo.ru/00aelc64
AmdoTepHEBIe CBOMCTBA OKCHIA U bubmnoreka [IOK
55 dotep A 13.04.2026 | Drommorexa L
TUAPOKCHIA https://m.edsoo.ru/00aelc64
bubmmoreka [{OK
56 Keneso 17.04.2026
https://m.edsoo.ru/00aeld86
OxcHapl, THAPOKCHIBI U COJIM JKejie3a b K
57 i\ np b\ 20.04.2026 noamoreka 11O
(1) u xenesa (111) https://m.edsoo.ru/00ae35e6
O0o001Ienre U cucTeEMaTH3 IS
58 H\,I t 24.04.2026
3HAHUHI
[IpakTueckas padota Ne 7. Pemenue
AKCIIEPUMEHTAIBHBIX 337a4 10 TEME bubnuoreka [IOK
59 . 27.04.2026
«BaxxHeie MeTalIbl U UX https://m.edsoo.ru/00ae3de8
COCTUHCHUS»
Brruucienus mo ypaBHEHUSIM
XUMHUYECKUX PEAKIUi, €CITM OJIUH U3
peareHTOB JIaH B M30BITKE WIIH bubnuoreka [JOK
60 04.05.2026
COJICPXKUT IpUMecH. Berunciienns https://m.edsoo.ru/00ae1750
MacCOBOM JIOJIM BBIXOJIa TTPOIyKTa
peakuu
O0o001IcHNE B CHCTEMATH3aLIHS
61 Hj H 08.05.2026
3HAHHUH
KounTtponsnas pabora Ne4 no teme
62 «BaxxHeitne MeTallIbl U BX 15.05.2026
COCTUHECHUS»
63 BemectBa u maTepuansl B 18.05.2026 | bubmmoreka [JOK
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HOBCEIHEBHOU KU3HU YEJIOBEKA

https://m.edsoo.ru/00ae3f50

64 XI/IMI/I‘-ICCKOCUBanHSHCHI/IC 1 22.05.2026 bubnmoreka [JOK
OKPYKarOLIEH CpeJIbl https://m.edsoo.ru/00ae4270
Posnp xumuu B perieHnn bubnuorexa [JOK
25.05.2026
65 IKOJIOTHYECKUX MPOOIEM 1 https://m.edsoo.ru/00ae4270
OBUIEE KOJIMYECTBO YACOB I10 66

[TPOTPAMME
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INPOBEPAEMBbBIE TPEBOBAHUSA K PE3YJIBTATAM OCBOEHMUSA

OCHOBHOMH
OBPA3OBATEJIbHOHN IPOT'PAMMBbI
8 KIIACC
Kon .
HpoBEpsIEMOro IIpoBepsiembIe Npe/MeTHbIE Pe3y.IbTATEI 0CBOEHHS OCHOBHOI
pesyabrata o0pa3oBaTeIbHOI MPOrpaMMbI OCHOBHOI'O 00111ero 00pa3oBaHus
1 ITo teme: «IlepBoHaYanbHBIE XUMHYECKHAE TIOHATHUS»
PacKphIBaTh CMBICIT OCHOBHBIX XUMHUYECKUX MOHATHI: aTOM, MOJIEKYIa,
XUMUYECKUN DJIEMEHT, MPOCTOE BEHIECTBO, CIOKHOE BEIIECTBO, CMEChH
(oHOpOAHAS ¥ HEOJHOPOIHAS ), BAJICHTHOCTh, OTHOCHUTENLHAS aTOMHAs
Y MOJIEKYJIsIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAsI Macca,
11 MaccoBasi JIOJS XWMHYECKOTO DJIEMEHTAa B COCIMHEHUH, MOJISIPHBIN
00BEM, XUMHUYECKas peakmus, KIacCU(UKAIMSI PEaKIHid: peaKkIuu
COCIIMHEHUS, PEAKIUU pa3IOKEHUsS, PEaKIUU 3aMEIICHUs, PEaKInu
oOMEHa, 5K30- M DJHJIOTEPMUYECKHE pPEaKIHH, TEmIoBol >pPexT
peakmmu, pacTBOp, MaccoBas  JIOJNA  BemiecTBa  (TPOIIEHTHAS
KOHLIEHTpAIlKs) B pacTBOpPE
12 WJLTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHUYECKHX HOHHTI/I\I:/'I "
IIPUMEHSTh 3T MOHITHS IIPU ONMCAHUHU BEILIECTB U UX MIPEBpAILEHUH
13 HCTIONL30BATE  XMMHMUECKYIO CHMBOMHKY Ul COCTAB/ICHHS bopmyn
BEUIECTB U YPAaBHEHUM XMMHUYECKHX pEaKIHii
14 pacKpbIBaTh CMBICI 3aKOHOB COXPaHEHUsI MACChl BELIECTB, IOCTOSHCTBA
COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YYEHMsI, 3aKOHAa ABOTaJpo
1.5 OIpENIeNATh BAJIGHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COEAMHEHUX
16 KIaccu(UIMPOBaTh XUMHUYECKHE peakuuu (10 YHUCIy U COCTaBy
YYaCTBYIOIIHMX B PEAKIIMHU BEIIECTB, M0 TEIIOBOMY (D DeEKTy)
17 BBIUUCIIATE OTHOCHUTENBHYIO MOJIEKYSIPHYI0O M MOJIIPHYIO MacChl
BEIIIECTB
18 BBIUUCIIATE MAacCCOBYIO JIOJK0 XMMMYECKOIO 3JeMeHTa 1o (opmye
COEJIMHEHUS,
1.9 BBIUUCIIATH MACCOBYIO JIOJIIO BELIIECTBA B PaCTBOPE
110 IPUMEHATh €CTECTBEHHOHAYYHbIE METOJbl MO3HAaHUS — HaOIIoJICHHE,
U3MEpEHHUE, MOJICIMPOBAaHHE, SKCIEPUMEHT (peasibHbI M MBICIICHHBIH )
2 ITo Teme: «BakHelue npeAcTaBUTEIN HEOPIraHUYECKUX BELIECTBY»
21 PACKPBIBATH CMBICI OCHOBHBIX XUMHUECKUX MOHITUN: OKCHUJ, KUCIIOTA,
OCHOBaHME, COJIb
29 ONpeNeNiTh NPUHAIIECKHOCTh BELIECTB K OINpelIesIEHHOMY Kiaccy
COEJIMHEHUH 1o Gopmynam
2.3 KJ1acCU(UIIMPOBATh HEOPTaHMUECKUE BEIECTBA
XapaKTepu30BaTh (OMHMCHIBATh) OOIIME XUMHUECKHUE CBOMCTBA BEIIECTB
2.4 pa3MYHBIX ~ KJIAacCOB,  MOJTBEpXkJAas  ONUCAHUWE  IMPUMEpaMH
MOJIEKYJISIPHBIX YPAaBHEHUH COOTBETCTBYIOIMIMX XUMHUECKUX PEAKIIUI
o5 MPOrHO3UPOBaTh  CBOWCTBAa BELIECTB B  3aBUCUMOCTH OT  HX

KauCCTBCHHOT'O COCTaBd, BO3MOXHOCTH TIIPOTCKAHHUA XHUMHYCCKUX




HpeBpameHHﬁ B PAa3JIMYHBIX YCJIOBUAX

2.6

CIEAOBaTh IpaBWIaM  IIOJb30BaHUA  XUMHYECKOM TIOCYIOW U
1a00paTOpPHBEIM 000PYAOBAaHHEM, a TaKXKE IpaBHIIaM OOpaIEHHUS C
BEIIECTBAMU B COOTBETCTBUU C HMHCTPYKIHMSIMU TIO BBITIOJHEHHUIO
71a00PATOPHBIX XMMHYECKUX OIBITOB IO TOJy4EHUIO W COOMpaHHIO
ra3000pa3HBIX BeHIECTB (BOJAOpPOJa W KHCIOPOJa), TPHUTOTOBJICHHIO
pacTBOPOB C ONPEAECIEHHON MACCOBOM J0JIEN paCTBOPEHHOIO BEILECTBA,
IUTAHUPOBATh W TPOBOJHUTH  XHUMHUYECKHE  DKCIEPUMEHTHI IO
pacno3HaBaHUIO pacTBOPOB IIEJOYEH ©  KHUCIOT C  IOMOIIBIO
MHAMKATOPOB (JaKMyc, peHodTanen, METUIOPAHK U IpYTUe)

2.7

IIPOBOJIUTH PACUYETHI 10 YPABHEHUIO XUMHYECKOM pEaKIINU

I[Io Teme: «llepuommueckuii 3axkoH u Ilepmoamueckas cucrema
xumudeckux diemMeHtoB JI. WM. MenneneeBa. CrpoeHue aroMoB.
Xumunueckas cBsi3b. OKHCIUTENLHO-BOCCTAHOBUTEILHBIE PEaKIumN»

3.1

PaCKpBIBATh CMBICII OCHOBHBIX XHUMHUUYCCKHUX TTIOHSTHH: AApO aroma,
NIEKTPOHHBIA CJIOM aToma, aToMHas oOpOuTanb, paguyc aroma,
XUMHUYECKasd CBA3b, IOJApHAasd W HEIOJJAPHAsA KOBAJICHTHAA CBA3b,
OJICKTPOOTPUIATCIbHOCTE, HOHHAA CBA3b, MOH, KATUOH, aHUOH, CTCIICHb
OKUCJICHUA

3.2

K.]'IaCCI/I(l)I/II_[I/IpOBaTI) XUMHNYECKHUE DJICMCHTHI

3.3

OTIMCBHIBATh M XapakTepu3oBarh TabauuHyto (opmy Ilepuommyeckoit
CHCTEMBI XHMHYECKUX DJEMCHTOB: pa3nyarh TIOHSATHS «TJIaBHAS
noarpynma (Arpynmna)» u «nobounas nmoarpynma (brpymma)y», «mansie»
1 «OOJIBIIINEY TIEPUOTBI

3.4

packpsiBaTh cMbicn [lepuonnueckoro 3akona .M. Mengeneesa:
JEMOHCTPUPOBATh MOHUMAaHUE NEPUOJAUYECKOIN 3aBHCHUMOCTH CBOMCTB
XMMHUYECKUX 3JIEMEHTOB OT UX MoJioxkeHus B [lepnoanyeckoil cucreme

3.5

COOTHOCHUTh  OOO3HA4YeHHUs, KOTOpPbIE  HMMEIOTCI B TabiuIe
«ITepnoanueckast cucrema xumuueckux snemeHToB .M. MenaeneeBa»
C YHCJOBBIMH XapaKTCPUCTHUKAMU CTPOCHHUSI aTOMOB XHMHYECKUX
JJIEMEHTOB (COCTaB M 3apsAn sapa, oOIIee YHCIO JJIEKTPOHOB U
pacrpeiesieHue UxX 10 3JIEKTPOHHBIM CJIOSIM )

3.6

OIIPCACIIATH CTCIICHb OKHMCJICHUA 9JICMCHTOB B 6I/IHapHBIX COCIUHCHHUAX

3.7

OIIPCACIIATh BHU XUMHWYECKOH CBS3H (KOBaHCHTHaH n I/IOHHaﬂ) B
HCOPTraHUYCCKUX COCIUHCHUAX

9 KJIACC

Kon
NpoBepsieMoro
pe3yjabTara

IIpoBepsiemble npeaMeTHBIE Pe3yJIbTAThI 0CBOEHHS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrpaMMbI OCHOBHOI'0 00111er0 00pa30BaHus

1

IIo Teme: «BeliecTBo 1 XUMHUYECKas pCaKkuus»

1.1

PaCKpbIBATb CMBICII OCHOBHBIX XUMHUYCCKHUX TIOHSITHM: pacTBop,
QJICKTPOJHUTBI, HEQJICKTPOJIHUTDI, SJICKTPOJIMTUYCCKAA JUCCOHUAlINAA,
pCaKknuu HOHHOT'O O6MeHa, KaTaJn3aTop, XUMHYCCKOC PAaBHOBCCHC,
O6paTI/IMLIe n HCO6paTI/IMBIC pcaKkuuu,
OKHCJIUTCIIBHOBOCCTAHOBUTCIILHBIC PCAKIIUU, OKUCIUTCIIb,
BOCCTAHOBHUTCJIb, OKHCJICHHUEC U BOCCTAHOBJICHUC, AJIJTIOTPOIINS,




aM(pOTEpHOCTh, XUMHYECKasl CBSI3b (KOBAJICHTHAS, NOHHAS,
METaJUTMYECcKasi), KpUCTAIUIMYEeCKas pereTka, CIijIaBbl, CKOPOCTh
XUMHUYECKON peaKkuu

1.2

WIUTIOCTPpUPOBATL B3aWUMOCBSA3b OCHOBHBIX XHWUMHUYCCKUX MOHATUN U
IMPUMCHATH 3TU IMMOHATHSA ITPU OIMMCAHUHN BCUICCTB U UX HpCBpaHIGHI/Iﬁ

1.3

COCTaBJIAITh ypPaBHEHHUS DJIEKTPOJUTUYECKOW JUCCOLMALMU KHUCIOT,
LIeJIOYEH M COJIEH, IIOJHbIE M COKpAIIEHHBIE YPABHEHHUs pEaKIMil
MOHHOTO 0OMeHa

1.4

pacKpbIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKIIU
HOCPEICTBOM COCTABJIEHUS 3JIEKTPOHHOIO OajaHca ITUX peaKkLUi

1.5

IIPOBOJIUTH PACUYETHI 110 YPABHEHUIO XUMHYECKOMN pEaKIINU

IIo Temam: «Hemerannsl 1 ux COCAUHCHUA» U «MeTtannbel U uX
COCAUHCHUA»

2.1

XapaKTepU30BaTh (OMUCHIBATh) OOIIME U CIEIUPUUECKHE XUMHUYECKUE
CBOWCTBA TMPOCTBIX U CJIOKHBIX BEIIECTB, MOJATBEpPXKIasi OIHUCAHUE
MpuMepaMy MOJIEKYJISIPHBIX U MOHHBIX YPaBHEHHH COOTBETCTBYIOIIHX
XUMHUYECKUX PEAKINi

2.2

COCTaBJISITh YPAaBHEHHS pPEaKIHil, MOATBEPKAAIOIIUX CYIIECTBOBAHUE
T€HETHYECKOM CBSI3M MEXY BEIIECTBAMU PA3JIMYHBIX KJIACCOB

2.3

MMPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBHCHMOCTH OT MX CTPOCHUS,
BO3MOXKHOCTH TPOTEKAHUS XWMHYECKHX TMPEBPAIIEHUA B Pa3TUIHBIX
YCIOBUSAX

2.4

ClIeZIOBaTh  NpaBWJIaM  TOJIB30BAaHHUS  XHUMHYECKOH TIOCYyIOW U
nabopaTopHBIM 00OpyZOBaHUEM, a TaKXKe TMpaBUiIaM OOpaIIeHus C
BEIIECTBAMU B COOTBETCTBHH C HMHCTPYKIUSMH I10 BBITIOJHEHUIO
7a00paTOPHBIX XUMHYECKUX OMBITOB IO TIOJYYECHHIO M COOMPAHUIO
ra3000pa3HbIX BENIECTB (aAMMHUaKa M YIIIEKHCIIOTO Ta3a)

2.5

NPOBOJUTHh  PEaKIUK, MOATBEPXKJAIONINEe KAaYeCTBEHHBIH  COCTaB
pa3IMYHBIX BEIIECTB: PACIIO3HABATH OTBITHBIM ITYTEM XJIOPUI-, OPOMHI,
noaua, kKapOoHar, dQocdar, cuaukar, Ccymnbdpar, THIPOKCHIUOHBI,
KaTHOHBI aMMOHHSI, MOHBI M3YYEHHBIX METAJJIOB, MPUCYTCTBYIOIINE B
BOJIHBIX PAaCTBOPAaX HEOPTaHUYECKUX BEUICCTB

ITo Teme: «Xumus u OKpYyXKaromasa cpeaa»

3.1

paCcKpbIBaTb CMBICII OCHOBHBIX XHMHWUYCCKUX MMOHSTHM: HI[K BCIICCTBA,
KOPpOo3usad MCTAJJIOB

3.2

IPUMEHSTh OCHOBHBIC OTIEPAIIUK MBICITUTEIBHOMN ICSITEILHOCTH —
aHaJIM3 ¥ CUHTE3, CpPaBHEHUE, 0000IICHUE, CUCTEMATH3AIIHIO,
BBISIBJICHHE TPUYUHHO-CIICICTBEHHBIX CBSI3€H — JIJIsl M3y4YCHUS] CBOWCTB
BEIIECTB U XMMUYECKUX PEaKIIU; eCTECTBEHHOHAYUYHBIE METOIbI
MO3HAHUS — HAOMIOICHNE, U3MEPEHUE, MOJCTUPOBAHNE, IKCTIEPUMEHT
(peanbHBIN U MBICTICHHBIH)




8 KUIIACC

MHNPOBEPAEMBIE DJIEMEHTBI COAEPKAHUSA

Kox

HpOBepﬂeMLIﬁ JIEMECHT COACPKAHUA

1

HepBOHa‘-IaJH)HI)IG XUMHNUYCCKHUEC ITOHATUA

1.1

[Ipenmer xumuu. Posib XuMUM B KU3HU 4YeIOBEKa. XMMUS B CUCTEME HayK. Tena
U BenecTBa. OU3HUECKUE CBOMCTBA BEIIECTB. ATPEeraTHOE COCTOSIHUE BEIIECTB

1.2

ITonsarue o METOJaX ITO3HaHUA B XHUMHUU. YucTeie BeUICCTBA U CMCECH. Croco0b1
pa3aeleHus: cMecen

1.3

ATOMBI M MoJIeKYyNbl. XuUMHUYecKHe diaeMeHTbl. CHMBOJIBI XUMHYECKHX
1eMeHTOB. IIpocThie U c10XkKHbIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE

1.4

Xumuueckass ¢opmyiaa. BaleHTHOCTP aTOMOB XMMHYECKHX 3JIE€MEHTOB. 3aKOH
MIOCTOSIHCTBA cocTaBa BenlecTB. OTHOCUTENbHAS aTOMHas Macca. OTHOCUTEIbHAS
MOJIEKYJIsSIpHast Macca. MaccoBasi OISl XMMUYECKOTO 2IIEMEHTA B COCIMHEHUHT

1.5

KonunuectBo BemectBa. Mousib. MonsipHass macca. B3auMoCBSI3b KOJWYECTBa,
MacChl W 4HCJIa CTPYKTYPHBIX €IWHWI] BemiecTBa. Pacuérel mo Qopmynam
XUMHUYCCKUX COG)II/IHeHI/Iﬁ

1.6

Ouznyeckue M XUMUYECKHE SBJICHHsS. XUMHUYEcKas peakiuss U e€ NpU3HaKH.
3aKOH COXpaHEHMsI Macchl BELIECTB. XUMHUUYecKue ypaBHeHUs. Kitaccudukanus
XUMHUYECKUX PEaKIUi (COCTUHEHMS, PA3JIOKEHHS, 3aMeleHUs, 0OMEHA)

1.7

XUMUYECKUN SKCIIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOW MOCYI0H, C MpaBUIaMHU
pabotel B jabopatopun W nOpuéMamMu  oOpamieHuss ¢ JabopaTOpHBIM
000py0OBaHHEM, H3YUYCHHE U OINHUCaHHEe (U3MYECKUX CBOWCTB 00pasoB
HEOPraHMYECKHX BEIIECTB, HaOMOAeHne (Pr3nyeckux (IJIaBICHUE BOCKA, TassHHUE
JbJa, pacTUpaHHME caxapa B CTyOKe, KUIEHHE M KOHJEHCAlMs BOJbI) U
XUMHYECKUX  (TOpEeHHWEe  CBeYM, MPOKAIMBAaHWE  MEAHONW  IPOBOJIOKH,
B3aMMOJICIICTBIE Mela C KHUCIOTON) SIBJICHUM, HAOIIOeHHE U OIMCAHHE
IPU3HAKOB  NPOTEKAaHUS  XMMHUYECKUX  peakuuid  (pas3fiokeHue  caxapa,
B3aMMO/ICIICTBUE CEPHON KHUCIOTHI C XJIOPUIOM Oapusi, pa3ioxKeHHue TuApoKCuia
meau(ll) mpu HarpeBaHum, B3auMOJICHCTBHE kKene3a ¢ pacTtBopoM cosn meau(11),
U3ydeHue croco0OB pa3zieneHusl cMecel (C MOMOUIbI0 MarHuTa, (GUiIbTpOBaHUE,
BbINIApMBAHUE,  TUCTHUISAIMSA,  XpomaTtorpadus), TMpPOBEIEHHUE  OYHCTKH
MOBApEHHOM COJM, HAONIOJIEHUE U OINKCAHUE PE3ylIbTaTOB MPOBEJICHUS OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPAaHEHUS MAacChl, CO3JaHHME MOJeNel MOJIEKyI
(1IIapoCTEPIKHEBBIX )

Baxneiiue IpCaACTABUTCIIN HCOPraHMYCCKUX BCHICCTB

2.1

Boznyx — cmech razos. CocrtaB Bo3ayxa. Kucimopon — snemMeHT M mpocrtoe
BemiecTBo. HaxoxaeHue kuciaopoia B MpHPOJE, (PU3NYECKHE M XUMHUYECKHE
cBoiictBa (peakuuu ropenus). Oxcunsl. Ilpumenenue kucnopoma. CrocoObl
NOJy4eHUsl KHUCIOpoJa B JIabOpaTopuu M HpPOMBIINLIEHHOCTH. Kpyroopor
Kuciopoja B npupoje. O30H — ayioTponHasi MoAuHUKaIMsI KUCI0poaa

2.2

TennoBoit 3pdekT xuMHuYecKol peaklinu, TEPMOXUMHUECKUE YpaBHEHUS, 3K30- U
SHAOTEPMHUUECKUE peakUuu. TOIUIMBO: Yrojib M METaH. 3arps3HEHUE BO31yXa,
yCUJIEHHE TApHUKOBOT0 3(deKkTa, pazpylieHue 030HOBOTO CI0sI

2.3

Bonopon — anemeHT M mpoctoe BemiecTBo. HaxoskieHue BOmopoaa B TIPUPO/IE,
(bu3uYecKre U XUMHYECKUE CBOWCTBA, MPUMEHEHHUE, CIIOCOOBI MoJTyueHus. Kucmorsl
U COJIH




24

Monsipublii 00bEM ra30B. PacuéTsl Mo XUMHUECKUM YpaBHEHHSIM

2.5

®dusnueckue cBoMcTBa BoAbl. Boma kak pactBopureinb. PactBopel. Hackiiennsie
U HEHACBILIEHHBIE pacTBOpPbI. PacTBOpUMOCTH BelleCTB B BOAE. MaccoBas J0JIst
BelllecTBa B pacTBope. XuMHYeckue cBoMcTBa Bojabl. OcHoBanus. Pomb
pacTBOpPOB B NpPHUPOJAEC M B KU3HU 4eIOBEKAa. KpyroBopoT BOJIBI B MPHUPOAE.
3arpsisHeHUE TPUPOAHBIX BoA. OXpaHa U OYUCTKA IPUPOTHBIX BOJT

2.6

Knaccudukanuss Heopranmueckux coeauHeHuid. Oxcuabl.  Kitaccudukanus
OKCHJIIOB:  cosieoOpasytommue (OCHOBHBIE, KHCIOTHBIE, aM(OTEepHbIE) U
HeconeoOpasyromue. Homenknarypa oxcumoB. DPuU3M4eckne M XUMHUYECKHE
CBOMCTBA OKCHIOB. [losrydeHne OKCuI0B

2.7

OcnoBanust. Knaccudukaius OCHOBaHHIA: MIETOYH U HEPACTBOPUMBIE OCHOBAHMSI.
Homenknarypa ocHoBaHuil. @U3HYECKHE U XHUMHUYECKHE CBOMCTBA OCHOBAHMIA.
[Tosryaenne ocHOBaHUM

2.8

Kucnotsl. Knaccupukauus kucnor. Homenxnarypa kucnor. ®dusnueckue u
XAMHYECKHe CcBOMCTBa KucCIOT. Pam axktuBHOCTH MeTaiuioB H.H. Bbekerona.
[Tonyyenue KkucaoT

2.9

Comu. Homenknatypa coned. Du3nyeckne UM XUMHYECKHE CBOMCTBA COJIEH.
[Tonyuyenue coisent

2.10

I'enetmueckas CBI3b MCXKAY KlIaCCaMH HCOPIraHUYCCKUX COG)II/IHCHI/Iﬁ

211

XVAMHUYECKUH IKCTICPUMEHT: KAYeCTBCHHOE OIPEJICIICHHE COACPKAHUS KHCIIOPO/1a
B BO3JIyXe, MMOJyYCHHE, COOMpaHue, paclio3HaBaHNE U U3yUCHHE CBOWCTB
KHCIIOpO/1a, HAOJI0ICHIE B3aUMO/ICHCTBHUS BEIIECTB C KMCIOPOJIOM U YCIOBUS
BO3HUKHOBEHHS M TIPEKPAIICHUs TOPEHUS (TT0XKapa), 03HaKOMJICHHE ¢ 00pasiamMu
OKCHUJIOB U OTMCAaHUE UX CBOICTB, MOJydeHUE, COOMpaHue, paclio3HaBaHUE U
M3Yy4YEeHHE CBOMCTB BOJIOpOAa (TOPEHUE), B3aUMOJICHCTBUE BOJIOPOAA C OKCHIOM
menu(ll) (Bo3MOXKHO HCTIOb30BaHUE BUICOMATEPHAIIOR), HAOIIOIeHHE 00pa3IoB
BEILECTB KOJIMYECTBOM | MOJIb, HCCIIEJOBAaHNE OCOOCHHOCTEN pacTBOPEHUS
BEIIECTB C Pa3IMYHOI PaCTBOPUMOCTHIO, IPUTOTOBJICHHE PACTBOPOB C
onpeaeIEHHON MacCOBOM J0Jiel paCTBOPEHHOTO BEUIECTBA, B3aUMO/ICHCTBUE
BOJIbI C ME€TaJlIaMU (HaTPUEM U KaJiblIeM) (BOZMOKHO MCIOJIb30BaHUE
BUJICOMATEPHUAIIOB), OIIPEICIIEHNE PACTBOPOB KUCIIOT U IIEJI0YEH C MOMOIIBIO
UHAMKATOPOB, UCCIIEIOBAaHNE 00pa3LI0B HEOPTAHUYECKUX BEIECTB PA3IUIHBIX
KJIaCCOB, HAOJIO/ICHIE U3MEHEHHS OKPACKU UHAMKATOPOB B PaCTBOpaxX KUCIOT U
nienoyvei, u3ydeHue B3anumoierictus okcuaa meau(ll) ¢ pactsopom cepHoit
KUCJIOTHI, KUCIIOT C METAJIJIaMH, PEaKuil HeUTpaiu3alnuu, NoJydeHrne
HEPACTBOPUMBIX OCHOBAHUM, BRITECHEHUE OJTHOTO METajlla IPYTUM U3 pacTBOpa
COJIH, pelIeHHEe FKCIIEPUMEHTAIBHBIX 33/1a4 10 TeMe «BaxxHeiimume kinaccel
HEOPraHMYECKUX COCAMHEHUI»

[Tepuonnueckuii 3akoH U Ilepuoanueckas cucrema XuMU4eCKux aneMeHTos .M.
MenaeneeBa. CtpoeHue aToMOB. XUMHUY€ECKas CBs3b. OKUCINUTEIBHO-
BOCCTaHOBUTEJIbHBIE PEAKIIUU

3.1

IlepBble NOMBITKY KJIACCU(PUKALMNA XMMUYECKHX 371eMeHTOB. [loHsTHE O Tpymnmax
CXOJIHBIX 3JIEMEHTOB (ILEJIOYHBbIE M IIEI0YHO3EMENbHbIE METallIbl, TajoreHbl,
UHEpPTHBIE Ta3bl). DJIEMEHTbI, KOTOpble O0Opa3yloT amM(pOTEepHbIE OKCHIBI U
TUAPOKCUIBI

3.2

[lepuonnueckuii 3axoH. Ilepuonnueckas cucrema XuMUUeCKUX iemeHToB /.M.
MenneneeBa. Kopotkonepuoanas u anmuHHonepuoanas Gopmsl [lepruoamueckoit
cucrembl xumudeckux snemMeHtoB .M. MenpaeneeBa. Ilepuoasl u rpymnmsl.
DU3MYECKUH CMBICI TOPSAKOBOIO HOMEpPA, HOMEpPOB MEPUOAA M TPYIIIbI




QJICMCHTA

3.3

Crpoenne atomoB. CoctaB aToMHBIX saep. M3otombl. DOnekrponsl. CTpoeHue
AJIEKTPOHHBIX 000JI0OYEeK aToMOB MepBbIX 20 XMMHUYECKUX DIIEMEHTOB
ITepnognueckoit cucrems! .M. MenneneeBa. XapakTepuUCTUKA XUMHUYECKOIO
3JIEMEHTA 1O €ro nojoxeHuro B [lepuoanueckoii cucreme [I.11. MenneneeBa

3.4

3aKOHOMEPHOCTH M3MEHEHMsI pajuyca aTOMOB XUMHUYECKHX 3JIEMEHTOB,
METAJUIMYECKMX M HEMETAUIMYECKUX CBOWCTB IO TIpynnaM M IIepUoJaMm.
3nauenue llepuoanueckoro 3akoHa u Ilepuoanyeckoil cucTeMbl XUMHUYECKUX
3JIEMEHTOB JUIsl pa3BUTUA Hayku U npaktuku. .M. MenpeneeB — y4€HbId U
I'PaKIaHUH

3.5

Xumuueckas cBsi3b. KoBaneHTHas (MoJisipHast U HETIOJISIPHASI) CBSI3b.
DIEKTPOOTPUIIATEILHOCTh XUMHUYECKUX J1eMeHTOB. loHHAas CBsI3b

3.6

Crenenp okuciieHus. OKHUCIUTEIHLHOBOCCTAHOBUTEIIHLHEIC pCaKkuu. Hpoueccm
OKHCJICHUS M BOCCTaHOBJICHU. OKUCINUTENIN U BOCCTAHOBUTEIIN

3.7

XUMUYECKUN OKCIEPUMEHT: M3yuyeHue O0OpaslloB BEIIECTB METAUIOB MU
HEMETAJUIOB, B3aWMOJECHCTBHE THAPOKCHJIA IIMHKA C PACTBOPAMH KHUCJIOT U
LIEI0YEeH, MPOBEJIECHUE OIBITOB, WIIIOCTPUPYIOIIHUX INPUMEPHl OKHUCIHUTEIBHO-
BOCCTaHOBMUTEJIbHBIX peakiuil (ropeHue, peakluu pas3iokeHHsl, COeTUHEHHS)

9 KUIIACC

Kon

IIpoBepsieMblii 3JIEMEHT COAEePKAHUS

1

BemectBo u xummnyeckas peakuus. [loBropenue

1.1

[Tepuonnueckuii 3akoH. [leproanueckas cucteMa XuMU4ecKux anemeHToB J[. M.
MenneneeBa. CTpoeHre aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUM CBOMCTB
XUMHUYECKUX IJIEMEHTOB MEPBBIX TPEX MEPUOJIOB, KATHS, KaIbIIUI U UX
COCIMHCHUI B COOTBETCTBHH C IMOJIOKEHUEM 3J1eMeHTOB B [lepuoanueckoit
CHUCTEME U CTPOCHHUEM MX aTOMOB

1.2

CTpOGHI/Ie BCIICCTBA. BUJIbI XHUMHYECKOM CBSI3U. THITBI KpUCTAJUIMICCKUX
peH_IéTOK, 3aBHCUMOCTH CBOIICTB BCIIECTBA OT TUIIA KpHCTaHHquCKOﬁ pGHIéTKI/I u
BHJa XUMHWYECKOU CBSI3H. KJ'IaCCI/I(l)I/IKaI_II/IH N HOMCHKJIaTypa HCOPraHu4E€CKux
BCIICCTB (MG)KIIYHapOI[HaH n TpI/IBI/IaJ'ILHaH). XUMHUYecKHe CBOMCTBA BCIICCTB,
OTHOCAIIUXCA K pa3/JIMYHbIM KJIaCCaM HCOPIraHUYCCKHUX COGﬂHHeHHﬁ,
T'CHCTHUYCCKAA CBA3b HCOPIraHNMYCCKUX BCUICCTB

1.3

Knaccudukanus XuMU4YeCKHX peaklUuid MO0 pa3iudHbIM MpHU3HAKaM ([0 YHCITY U
COCTaBy YYacTBYIOIIMX B pEakUUU BELIECTB, MO TeIioBoMy 3¢ddekty, 1o
W3MEHEHUIO CTENEHEH OKUCICHUS XUMUYECKHX AJIEMEHTOB, M0 0OPaTUMOCTH, IO
YYaCTHIO KaTajau3aTopa). JK30- U SHIOTEPMHUECKHUE PEaKIIUU, TEPMOXUMUUYECKUE
ypaBHeHUs1. [IoHsATHE O CKOPOCTU XUMHUYECKOUN peaKkInu

1.4

[Tonstue 06 O6paTI/IMBIX )51 HeO6paTI/IMLIX XUMHUYCCKHUX PCAKIUAX. Ilonstue o
TOMOTI'CHHBIX U T'€TCPOrCHHBIX PCAKIUIX. IloHsiTHE O XMMHYECKOM paBHOBCCHHU.
q)aKTOpLI, BJIMAONINEC Ha CKOPOCTHb XUMHYECKOMN pC€akiiun " IIOJIOKCHUC
XUMHUYCCKOT'O paBHOBCCHUS

1.5

OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIC pCaKkiuu, C-)HCKTpOHHHﬁ Oaranc
OKHCIUTEIbHO-BOCCTAaHOBUTEILHOM pCaKkmuu. CocraBieHue ypaBHCHI/Iﬁ
OKHCIIUTCIBHO-BOCCTAHOBHUTCIBHBIX peaKLII/Iﬁ C UCIIOJIB30BAHHUEM MECTO A
QJICKTPOHHOT'O Oaranca




1.6

Teopus 31eKTPOIUTUUECKON AUCCOLMALMH. DIEKTPOIUTHI U HEAIEKTPOJIUTHI.
Karnonsl, aHnoHbI. MeXaHu3M JMCCOIMalY BEUIECTB C Pa3IMYHbIMU BUJIAMU
XUMHYECKOH cBsi3u. CreneHs aucconpanyu. CUIbHBIC U CITa0bIe IIEKTPOIUTHI.
Peakunu noHHOTO 0OMEHa. Y CIIOBUS MPOTEKAHUS PEaKIuii MOHHOTO OOMeHa,
IIOJIHBIE U COKpPAILEHHbIE HOHHBIE YpaBHEHUs peakiuii. CBoiCcTBa KUCIIOT,
OCHOBAHHU U COJICH B CBETE MPEACTABICHUI 00 IEKTPOIUTHIECCKOM
qucconnanuu. KauectBeHHble peakiiii Ha MOHBL. [loHsATHE O THAPOIM3E Cosei

1.7

XUMHUYECKUH SKCIIEPUMEHT: 03HAKOMIICHHE C MOJCISIMU KPUCTAIUTHIECKUX
PEImETOK HEOPTaHUIECKUX BEIIECTB — METAJUIOB M HEMETaJIOB (rpaduTa u
ayMasa), CJIO0XKHBIX BEIECTB (XJI0pUAa HATPHsl); UCCIIEJOBAHUE 3aBUCUMOCTHU
CKOPOCTH XUMHUYECKOW PEaKIUU OT BO3IECHCTBHS Pa3IMIHBIX (PAKTOPOB;
HCCIIeJOBAHHUE IEKTPOIIPOBOJHOCTH PACTBOPOB BEIECTB, IpoIiecca
JMCCOIMAIINY KHUCIIOT, IeJI0UeH U coliel (BO3MOXKHO HCIIOIb30BaHNE
BHJICOMATEPHAIIOB); TPOBEACHUE OTBITOB, MILTFOCTPHPYIONINX MPU3HAKA
MIPOTEKAaHUsI peaKuii HOHHOro oOMeHa (0Opa3oBaHME OCa/lKa, BbIACIECHHUE rasa,
00pa3oBaHUE BO/IbI); ONBITOB, WILTIOCTPUPYIOIIUX IPUMEPBI OKUCIUTEIBHO-
BOCCTaHOBHTEJIBHBIX PEaKIHil (TOPEHUE, PEAKIINN PA3TIOKEHHS, COSAMHEHHUS);
pacrio3HaBaHHe HEOPraHMYECKUX BEIIECTB C MOMOIIBI0 KAYeCTBEHHBIX PEaKIIHA
Ha MOHBI; PEIICHNE SKCIIEPUMEHTAIBHBIX 3a1a4

Hemeranner u nx COCIMHCHU

2.1

OO6mras xapakTepucTuka rajoreHoB. OcCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTeneHH okuciaeHus. CTpoenne u GpU3nyecKue CBOMCTBA MPOCTHIX
BEIIECTB — raJIOT€HOB. XMMHUYECKUE CBOMCTBA HA MPUMEPE XII0pa
(B3auMoeiicTBHE C METAJUIAMH, HEMETaJlJIaMH, IIefIo4aMu). XJIOPOBOAOPOI.
CousiHast KUCJIOTa, XAMUYECKUE CBOMCTBA, MOJydeHUe, TpuMeHeHue. JleiictBue
XJIOpa U XJIOPOBOJIOPOJa HAa OPTaHU3M YesloBeKa. BaxHeilme Xxmopuasl U ux
HaxX0XJICHHUE B IPUPOJIE

2.2

OO6mras xapaktepuctuka 3JeMeHTOB VIA-rpynmbel. OcoOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIE CTeneHn OkucieHus. CTpoeHre U (QHU3MUECKUEe CBOICTBA
MPOCTHIX BEIMIECTB — KHCIOPOA U Cepbl. AJUIOTPOITHBIC MOIU(DUKAIIIH KUCIOPOa
u cepbl. XUMUYECKHUEe CBOMCTBa cepbl. CepoBOIOPOJI, CTPOCHHE, (PU3HMUECKUE U
XUMUYeCKHe cBOMCTBa. OKCHBI cepbl KaK MPEICTABUTEIN KUCIOTHBIX OKCHIIOB.
CepHast xucioTa, (uU3MYeCKMe W XUMHUYECKHE CBOHCTBa (00mMe Kak
MPEJICTaBUTENS KJIacca KUCIOT W crnenuduyeckue). XUMHUYECKHE PEaKIIHH,
JICKAIIMEe B OCHOBE MPOMBIIUICHHOTO CHoco0a MOJIydeHHS CEPHOU KHCIOTHI.
[Tpumenenne. Conu cepHOMl KHUCIOTHI, KaYECTBEHHAsI PEaKIUs Ha Cylb(aT-uOoH.
Haxoxxnenune cepbl U €€ COCIMHCHHH B TPUPOJE. XUMHUECKOE 3arpsi3HCHHE
OKpYIKaroIllel Cpe/bl COCAMHEHHUSIMH Cepbl (KUCIOTHBIC IOXKJHU, 3arps3HCHUE
BO3/yXa U BOJJOEMOB), CIIOCOOBI €T0 MPEI0TBPALICHUS

2.3

OO6mass xapakrepuctuka dieMeHTOB VA-rpynnbel. OcoOEHHOCTH CTpOEHUSs
aTOMOB, XapaKTEpHbIE CTETIEHH OKHCIEHUs. A30T, pacmpoCTpaHEHUE B MPUPO/IE,
¢busznueckue u xuMHYeckue cBoiictBa. KpyroBopot azoTa B mpuponae. AMMHAK,
ero (QusMyeckue M XUMHUYECKHE CBOICTBa, MoNydeHWe W mHpumeHeHue. Comu
aMMOHHMSI, UX PU3NYECKUE U XUMUYECKUE CBOWCTBA, mpuMeHeHne. KauecTBeHHas
peakiusi Ha MOHBI aMMOHUS. A30THasl KUCIOTa, €€ MoJydeHue, (PU3uvecKue u
XMMHYECKHE CBOMCTBa (oOmue Kak TpPEACTaBUTENs Kjacca KHCIOT U
cnenuduueckue). lcmonp3oBaHHe HUTPATOB M COJEH aMMOHHUS B KayecTBE
MUHEpAIbHBIX yIOOpeHHil. XUMHUYECKOe 3arpsisHEHHE OKpYKaroleh cpepl
COCIMHEHUSIMU a30Ta (KUCIOTHBIC IOXIW, 3arpsi3HEHUE BO3AyXa, MOYBHI H
BOJIOEMOB)
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®ochop, amnorponusie Momupukanuu ¢ocdopa, GU3NIECKHE U XUMHUYCCKHE
cBoiictBa. Oxcun docdopa(V) u  dochopHas kuciora, Qusnueckue u
XMMHYECKHUE CBOWCTBa, moiydeHue. lcmomp3oBanme GocdatoB B KadecTBe
MUHEPAIbHBIX YI00peHHit

2.5

O6uas xapakrepuctuka 3nemMeHToB |V A-rpynnbel. OcOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEPHBIE CTENICHH OKUCIICHHS. YTIEpPOI, aJLIOTPOITHBIE
MOAU(UKAITUH, PACIIPOCTPAHEHUE B IPUPOJIE, PU3HUECKHE U XUMUIECKUE
cBoricTtBa. Ancop6Ouus. KpyroBopot yriepona B ipupojie. OKCuabl yriepoja, ux
¢bu3nvecKkre 1 XUMHUYECKHE CBOICTBA, ICHCTBHIE HA JKUBBIE OPTaHU3MBI,
MOJTydeHUE ¥ IPUMEHEHHE. DKOJIOTUIEeCKHEe TPOOIEMBbI, CBS3aHHBIE C OKCHIOM
yriepoaa(lV); runoresa rino6anbHOTO MOTETUICHHS KIIMMAaTa; TapHUKOBBII
ahdexT. YroapHas KUCIOTa U €€ COH, NX (U3NIECKUEe U XUMHUYECKUE CBONCTBA,
noJTydeHre U npuMenenne. KauecTBeHHas peakius Ha KapOOHAT-HOHEI.
Hcnonp3oBanne KapOOHATOB B OBITY, MEAUIIMHE, IPOMBIIIUIEHHOCTH U CETECKOM
XO03SI1ICTBE

2.6

[lepBoHauanbHble TOHATHS 00 OPraHMYECKMX BELIECTBAaX KaK O COEAMHEHUSX
yriaepojna (MeTaH, 3TaH, STWIEH, AalETHWIEH, 3TAaHOJ, TIJMLIEPHH, YKCyCHas
kucnora). Mx cocraB u xummueckoe crpoenue. lloHsaTne o Oumosormdecku
BAYKHBIX BEILIECTBAX: )KHUpax, OeiKax, yrieBojJax — U UX POJH B )KM3HHU YeJIOBEKa.
MatepuanbHO€ €JUHCTBO OPraHUYECKUX U HEOPraHUYECKUX COEMHEHUN

2.7

Kpemuuii, ero ¢usnueckrue 1 XMMHYECKHUE CBOMCTBA, MOJydeHHE U MPUMEHEHUE.
Coemunenus kpemHus B mnpupozae. OOmue mpeaAcTaBiIeHHs 00 OKCHJIEe
kpemMauA(1V) u kpemHueBoit kucnore. CHIMKAThl, UX HCIOJb30BaHUE B OBITY,
MEIUIIMHE, MPOMBIIIJICHHOCTH. BakHelne cTpouTeNIbHbIE MaTepUalbl:
KepaMHKa, CTEKJIO, IIEMEHT, OeTOoH, xene300eToH. [Ipobrmembr Ge3omacHOTO
WCIOJIb30BAHUS CTPOUTENBHBIX MATEPUAJIOB B IOBCEAHEBHON KU3HU

2.8

XUMUYECKUN HKCHEPUMEHT: H3Y4eHHE OOpa3ll0B HEOPraHH4YEeCKHX BEILIECTB,
CBOMCTB COJITHOM KHCIIOTBI; TPOBEJCHHE KAueCTBEHHBIX PEAKIHMM Ha XJIOPUI-
MOHBl M HaOMIOJEHHE TMPU3HAKOB UX TMPOTEKAHMS; OMbBITHL, OTPAXKAIOLINE
¢busznyeckue U XMMHYECKHE CBOMCTBA rajOreHoOB M MX COCAMHEHUN (BO3MOXKHO
HCIOJIb30BAHME BHAEOMATEPUAJIOB); O3HAKOMJIEHHME C 00pa3liaMu XJIOpPHUIOB
(ramoreHnioB); O3HAaKOMJIGHHE C oOpa3uamMu cepbl M €€ COCAMHEHUSIMHU
(BO3MOXKHO  HUCHOJB30BAaHME  BHJICOMATEpPHANIOB); HAOMIOJEHHE Mpolecca
oOyrinuBaHUs caxapa IOJ JCHCTBHEM KOHIEHTPUPOBAHHOW CEPHOM KHUCIOTHI;
M3Y4YeHHE XHMHUYECKUX CBOMCTB pa30aBICHHOW CEPHON KHUCIOTHI, MPOBEICHUE
KaueCTBEHHOW peakuuu Ha CyiabdaT-uOH © HAOMIOJEHUWE TMpH3HaKa eé
MPOTEKAaHUsI; O3HAKOMIIEHHE ¢ (PU3NYECKUMU CBOMCTBaMH a3oTa, ¢ocdopa u ux
coelMHEHUN (BO3MOXKHO HCIIOJIb30BAaHHE BHJEOMATEpUAJIOB), oOpa3laMu
a30THBIX U (pochopHBIX yIOOpEeHHUii; MmoxyueHue, coOupanue, pacro3HaBaHUE U
W3y4YeHUE CBOMCTB aMMMaKa; NPOBEIACHUE KAYECTBEHHBIX peakUuid Ha HOH
ammMoHuss u  (QochaT-MOH W U3yYEHHE TPU3HAKOB HMX MPOTEKAHUS,
B3aMMO/ICHCTBUE KOHIIEHTPUPOBAHHON a30THOM KHUCIOTBHI C MeIbI0 (BO3MOXKHO
WCIOJIb30BaHME BHJIEOMATEPHANIOB); U3yde€HHE MOJENeH KPUCTATUTMUECKUX
peméTok anMasa, rpadura, QynaepeHa; 03HaKOMIEHHE ¢ IPOIECCOM aacopOLuu
pPacTBOPEHHBIX BELIECTB AKTMBUPOBAHHBIM YIJIEM U YCTPOMCTBOM MPOTHBOra3a;
MoJIy4eHue, cooupaHue, paclo3HaBaHue U U3y4eHHE CBOMCTB YIIIEKUCIIOTO rasa;
MPOBE/ICHUE KaUueCTBEHHBIX PEaKlUii Ha KapOOHAT- U CUIUKAT-UOHBI U U3YUYEHUE
MPU3HAKOB MX TMPOTEKAHMs; O3HAKOMIIEHHE C NPOJAYKUMEH CHIMKATHOMN
MIPOMBILIJIEHHOCTH; PEILIEHUE SKCIEPUMEHTAIBHBIX 3a7a4 1o Teme «BaxHeime
HEMETAJUIbl U UX COECIMHEHHUSI»




Mertannsl 4 ux COCANHCHUA

3.1

OOmiast XxapakTepuCTUKAa XUMUYECKHX AJIEMEHTOB — METAJUIOB HA OCHOBAHUU UX
nonoxenus B Ilepuonmueckoir cucreMe XuUMHUYecKuX anemeHtoB  [[.M.
MeunpeneeBa u ctpoeHus aToMoB. CTpoeHre MeTamuioB. MeTauindeckas CBSA3b U
MeTalyIn4yecKasi ~ KpUCTallnyeckass  pemeérka.  DJIEKTPOXUMHUYECKUH  psl
HaIpsDKEHUH METaJUIOB

3.2

dusnuecKkue U XMMHUYECKHE CBOMCTBAa MeTayuioB. OOmIue crocoObl MOTydeHHUs
MeTayuioB. [loHATHE O KOPPO3MM METAIOB, OCHOBHBIE CIIOCOOBI 3alIUTHI UX OT
Kopposun. CrutaBsl (CTalb, YyTr'yH, JIOPATIOMUHHMA, OpOH3a) M UX MPUMEHEHHE B
OBbITY U IPOMBILLIJIEHHOCTH

3.3

[lenouynsle MeTaybl: moJjiokeHue B llepuoanueckoil cucreMe XUMHUYECKUX
anemeHToB /.M. MeHneneeBa; CTpoeHHME MX aTOMOB; HaXOXICHUE B IMPHUPOJIE.
duznyeckue U XMMHUYECKHE CBOMCTBA (Ha mpumepe HaTpus U Kanus). OKCUIbl U
TUAPOKCUABI HaTpus U Kanusa. [IpuMeHeHHe IIeNOYHBIX METAUIOB M HX
COCIMHEHU N

3.4

IllenoyHo3eMenpHbIE  METaJIBl MarHud W KaJlbIMi:  TOJIOKEHHE B
[Iepnoanueckoit cucreMe xumuueckux sneMeHToB J[.M. MenzaeneeBa; ctpoeHue
UX aTOMOB; HaxoxJeHue B mnpupone. dusnueckne M XMMHUYECKHE CBOMCTBA
MarHus 1 kanblivsa. Baxkneiume coenHeHus Kaiablus (OKCU, THIPOKCU]I, COJIN).
XKécTkocTh BOJIBI U CIOCOOBI €€ yCTpaHEHUS

3.5

AnroMuHMii: TostoxkeHue B [leproauueckoit cucreme XUMHYECKUX dmeMeHToB J1.1.
MeHpeneeBa; CTpoeHHME aToma; HaxoxaeHue B mpupone. Dusmyeckue u
XUMHYECKHUE CBOMCTBA aFOMHUHMS. AMGOTEpPHBIE CBOMCTBA OKCHAA M THIPOKCHIA
ATFOMHUHHS

3.6

Kenezo: nonoxkenue B Ilepronnueckoit cucreme Xxumuieckux snemeHToB [I.1.
MenpeneeBa; CTpOGHHME aroMa; HaXOXIeHUE B mpupojae. Duzndeckue
XUMUYECKHE CBOMCTBa xeneza. OKcuipl, Tuapokcuabl u comm skeneza(ll) u
xenesa(lll), ux cocras, cBOWCTBA U MOTyYCHHE

3.7

XUMHUYECKUH SKCIEPUMEHT: O3HAKOMIICHHE ¢ 00pa3llaMH METaIOB U CIUIABOB,
uX (U3NYECKMMU CBOWCTBAMH, HW3YYEHHE pPE3YJIbTaTOB KOPPO3UH METAJUIOB
(BO3MOXKHO HCIIOJIB30BaHUE BUICOMATEPHATIOB), 0COOCHHOCTEH B3aUMOJICHCTBHUS
OKCHJIa KaJbIMsl W HAaTpuss C  BOJMOW  (BO3MOXKHO  HCIOJIB30BaHUE
BHJICOMATEPUAIIOB); UCCIICJIOBAHUE CBOMCTB JKECTKOW BOJIBI, MPOIIECCa TOPCHHUS
xKele3a B KHCI0poJie (BO3MOKHO HMCIOJIB30BAHUE BUICOMATEPHUAIIOB); IPHU3HAKOB
MPOTEKaHMsI KAYECTBEHHBIX PEAaKIMid HAa WOHBI (MarHus, KajbIlHs, aTIOMUHHUS,
nuHKa, xeneza(ll) u xenesa(lll), mequ(ll); HabmroneHre M omKMcaHUe MPOLIECCOB
OKpalllMBaHUsl TUIAMEHH HMOHAMH HATpPUs, KaJMsid W KajblHsg (BO3MOXHO
WCIIOJIb30BAHNUE  BHJICOMATEPUANIOB); HCCIIEOBaHUE aM(OTEPHBIX CBOWCTB
THJIPOKCUIIA ATIOMHHHS W THAPOKCUIA IMHKA; PEUICHHE SKCICPUMEHTAJIbHBIX
3a/a4 1o Teme «BaxkHelne MeTaibl ¥ X COSTUHEHUSD)

XuMHs U OKpy’Karolas cpeja

4.1

Hosrie MaTepuajbl U TCEXHOJIOTHUH. BemectBa n MaTrepuajibl B MIOBCEIHEBHOM
J)KM3HHM 4YeloBeKa. XHUMHUI U 300POBLE. be3omacHoe HCHoOIb30BaHHE BEIIECTB U
XUMHUYCCKUX peaKI_lI/Iﬁ B 6BITy. HepBaﬁ InomMomb IpHu XUMHYCECKUX OXKOIraX H
OTPABJICHUAX

4.2

OCHOBBI 9KOJIOTMUECKON T'PaMOTHOCTH. XUMHUUYECKOE 3arpsA3HEHNE OKPYKaroIlen
cpeast IIJIK. Ponbp xuMum B pemieHMM 3KoJorudeckux mnpooOnem. IIpuponHbie
UCTOYHUKH YTJIEBOJIOPOJIOB (YroJjib, MPUPOIHBIN Ta3, HEe(TH), MPOIYKTHI HX
nepepadoTKU, UX POJIb B ObITY U IPOMBIIIJICHHOCTH




4.3

XUMHYECKUH HKCIIEPUMEHT: HM3ydeHHe O00paslioB MaTepHalioB (CTEKIJIO, CIUIABBI
METaJJIOB, OJIMMEPHBIE MAaTEPUATIbI)




MPOBEPSIEMBIE HA OI'D 11O XUMUU TPEBOBAHUS K
PE3YJIBbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJHLHOMN
ITPOT'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUSI

Kon
NpoBePsIEMOro
TpeOOBaHUS

IIpoBepsiemble TpeOOBaHUS K MPeAMETHBIM pe3yJbTaTaM 06a30BOro
YPOBHSI OCBO€HHSI OCHOBHOI 00pa30BaTe/IbHOI MPOrpaMMbl
OCHOBHOTI0 0011ero o6pa3zoBanusi Ha ocHoBe PI'OC

1

[IpencraBnenue:

1.1

O TIO3HAaBAaE€MOCTH SIBJICHUH MPUPOJIbI, IMOHUMaHHE OOBEKTUBHOM
3HAYUMOCTH OCHOB XMMMUYECKOM HayKHM Kak OOJaCTH COBPEMEHHOTO
€CTECTBO3HAHMSI, KOMIIOHEHTa OOmeld KylIbTyphl M MPaKTUYECKOM
JEATENbHOCTH YEJIOBEKa B YCJIOBUSAX COBPEMEHHOIO OOIIECTBa;
IIOHMMAHHE MECTA XUMMHUHU CPEIA IPYIUX €CTECTBEHHBIX HAYK

1.2

0 HAyY4YHbIX MC€TOAAaxX IMO3HAHHWA, B TOM YHUCIIC ISKCIICPUMCHTAJIBHBIX U
TCOPECTUYCCKHUX MECTOAAaX HCCICAOBAaHHA BCHICCTB U U3YUCHUA
XUMHNYECKHX peaKquI; YMCHHUE UCIIOJIB30BaTh MOACIIHU IJIA 00BACHEHUSA
CTPOCHHA aTOMOB M MOJICKYJI

1.3

0 cdepax mpodeCCHOHATHHONU NIEATETLHOCTH, CBSI3AHHBIX C XUMHEH H
COBPEMCHHBIMHM  TCXHOJIOTHUAMH, OCHOBAHHBIMU Ha JOCTHXKCHUAX
XHUMUYECKOH HAyKH, YTO TIO3BOJHMT OOYYalOIIMMCS pPaccMaTpUBATh
XUMUIO Kak chepy cBoeit Oyaymiel mpohecCuOHATBHON IeATEILHOCTH U
C/IeNaTh OCO3HAHHBIA BBIOOP XMMHHU KaK MPOQWIBHOTO TpeaMeTa IMpH
Tepexoie Ha ypOBEHb CPEHETo 0011ero oopa3oBaHus

Bnanenne cucremMoi XMMHYECKUX 3HAHUH U yMEHUE MPUMEHATH
CUCTeMY XMMUYECKUX 3HAHUM, KOTOpask BKIIOYAECT:

2.1

BOXHEWIINE XMMUYECKHE TIOHATHS: XUMHYECKHI DJIEMEHT, aToM,
MOJIEKyJIa, BEIIECTBO, MPOCTOE M CJOXKHOE BEIIEeCTBO, OJHOPOIHAs U
HEOJTHOPOJHASI CMECh, OTHOCUTEIIbHBIE aTOMHAsI M MOJICKYJISIpHAsI MacChl,
KOJINYECTBO BEILIECTBA, MOJIb, MOJISIpHAsE Macca, MOJISIPHBIM 00BEM,
OKCHJI, KUCJIOTa, OCHOBAHHE, COJb (CpeaHsisl), XUMHUYECKas pPeakKius,
peaKkiuy COEAWHEHHS, PEaKIUH pPa3JIOKEHHUs, PpEeakuu 3aMelleHus,
peakiuu 0OMeHa, TerI0BOM APPEKT peaklny, 3K30- U SHIOTEPMUIECKIE
peakiuu, pacTBOp, MaccoBas JOJS XMMHUYECKOTO DJJeMeHTa B
COEIMHEHUH, MaccoBasi J0JIsl M MPOIIEHTHAs] KOHIIGHTPAllKsl BELIECTBA B
pacTBope, sApO aToMa, 3JIEKTPOHHBIM CIOH aroma, aTOMHasi OpOUTAallb,
panuyc aToma, BaJeHTHOCTh, CTEIEHb OKHCICHHS, XUMHUYECKas CBSI3b,
3JEKTPOOTPULIATENILHOCTD, MOJISIPHASE U HEMOJIApHAsl KOBAJICHTHAsl CBS3b,
WOHHAsl CBs3b, METANIMYECKas CBs3b, KPHUCTAIMUECKAs pemETKa
(aTromHass, MOHHAs, METAJUTMYECKasi, MOJIEKYJISIpHAsi), MOH, KATHOH, aHUOH,
JNEKTPOJIUT U HESJEKTPOJIMUT, AIIEKTPOJUTHYECKAass JIUCCOLMALNA,
peaKI HOHHOTO OOMEHA, OKUCIUTEFHO-BOCCTAHOBUTENBLHBIE PEAKIIHH,
OKUCIIUTEIh W BOCCTAHOBHUTENb, OKHCIEHHE U BOCCTAHOBJICHHE,
ANEKTPOJIN3, XUMHUYECKOE paBHOBecHE, OOpaTuMmble W HeoOpaTumble
peaKlnu, CKOPOCTh XMMUYECKON peakuuu, karanuzatop, [IJ1K, koppo3us
METAJUIOB, CIIJIaBbI

2.2

OCHOBOIIOJIATratOIIe 3aKOHBI XHMHHU: 3aKOH COXpPaHCHHA MACChI,




nepuoanueckuii 3akoH [I.M. MenneneeBa, 3aKOH MOCTOSIHCTBA COCTABa,
3aKOH ABOTaIpo

2.3

TEOPHUH XUMHH: aTOMHO-MOJIEKYIISIpHas TEOPHs, TEOPUS
3JIEKTPOJIUTUYECKON AUCCOLMALINT

Brnangenue ocHOBaMu XMMHUYECKON IPAMOTHOCTH, BKITFOUAOIIEH

3.1

YMEHHE MPABUIBHO HCMOJIb30BaTh U3yYCHHBIE BEIIECTBA U MaTE€pHAaJIb
(B TOM uncie MUHEpaIbHbIE YI0OPEHUS, METAJUIbI U CILJIABbI, POJLYKTHI
nepepaboTKU  IPUPOJHBIX  HCTOYHUKOB  YIJIE€BOJOPOJOB  (yIui,
OPUPOJHOTO Ta3a, HePTH) B OBITY, CEIbCKOM XO3siiCTBE, Ha
IPOM3BOJICTBE W MOHUMAaHHUE 3HAYCHUS JKUPOB, OCJIKOB, yIrIIEBOIOB IS
OpraHu3Ma 4YeJlOBeKa; YMEHHE MpPOTHO3MPOBAaTh BIIMSHHE BEIIECTB U
XMMUYECKUX IPOLECCOB HAa OPraHu3M 4YeJIOBEKa M OKPYXKAIOLIYIO

MIPUPOJHYIO CPEY

3.2

YyMEHUE HMHTETPUPOBATh XUMHUYECKHE 3HAHMS CO 3HAHHUSAMHU JIPYTHX
y4eOHBIX MPEIMETOB

3.3

HaJM4Yue OMbITa paboThl C Pa3IMUYHBIMU MCTOYHUKAMU UHQOPMAIIH T10
XUMHM  (Hay4Has W HAYYHO-TIOMYJIpHAs JIUTEparypa, CJIOBapH,
CIPAaBOYHHUKHU, HHTEPHET-PECYPCHI)

3.4

yMEHHE OOBEKTUBHO OIICHMBaTh WH(POPMAIUIO O BEIIECTBAX, HUX
MPEBpAIICHUAX W MPAKTHYECKOM NMPUMEHEHUH U YMEHHE HCIOJIb30BaTh
e€ 15 perieHus yaeOHO-TI03HaBaTeIbHbIX 33124

Brnagenue ocHoOBaMu MOHSATUITHOTO anmapaTa U CUMBOJUYECKOTO SI3bIKa
XUMHHM [ cOCTaBlieHHusT (OopMyll HEOpPraHM4ecKUX BEIIECTB,
YpaBHEHUH  XMUMHUYECKUX  pEaklui;  OCHOBAMH  XUMHUYECKOU
Homenkiatypsl (ITUPAC u TpuBnaibHON)

YMeHne OOBSICHATH CBs3b TOJIOKEHUs AyieMeHTa B [lepuommyeckoit
CUCTEME C YHCIOBBIMH XapaKTEPUCTHKAMH CTPOCHHS aTOMOB
XUMHUYECKUX JJIEMEHTOB (CoCTaB | 3apsn sjapa, OOIIee YHCIIOo
AJICKTPOHOB), pacHpeieieHHeM JJICKTPOHOB 10  JHEPreTUYECKUM
YPOBHSM aTOMOB MEPBBIX TPEX MEPUOIOB, KATHSI U KaJIbIIHS

[IpencraBieHre o MepuOAMYECKON 3aBUCUMOCTH CBOMCTB XUMUYECKUX
JJIEMEHTOB (paguyc aToma, 3JEKTPOOTPULATENBHOCTh), MPOCTBIX U
CIIOHBIX BEIECTB OT TMOJOXEHUs »3JeMeHTOB B llepuoanueckoit
cucTteMme (B MaJlbIX MEpUOJIaX U IJIaBHBIX MOATPYIIAX) U AJIEKTPOHHOTO
CTpOEHUS aToMa

Ymenue kinaccuuuupoBarh:

7.1

XUMHNYCCKHUEC IJICMCHTBI

7.2

HCOPraHNMYCCKUC BCIICCTBA

7.3

XUMHYCCKHUEC PCAKIIUN

YMEHHE ONPEACIIATh:

8.1

BAJICHTHOCTb M CTCIICHb OKUHCIICHUS XUMHWYCCKUX 3JSJIICMCHTOB, 3apsi/]g
HOHa

8.2

BUJI XHMHYECKOM CBS3HM H THII KpHCTaHHquCKOﬁ CTPYKTYPBI B
COCAMHCHUAX

8.3

XapaKTCp CPEaAbl B BOAHBIX paACTBOpPAX BCUICCTB (KI/IC.HOT, OCHOBaHHﬁ)

8.4

OKHCIIUTCIIb U BOCCTAHOBHUTCIIb

YmMmenue XapaKTCpru30BaTh (I)I/I3I/I‘{CCKI/IC U XMMHYECKHUE CBOMCTBA:




MPOCTHIX BEMIECTB (KUCIOPOI, 030H, BOJIOPO, IpaduT, aimas, KpeMHHH,

9.1 a3otT, (ocdop, cepa, xJop, HATPUN, KaaWii, MarHui, KaJbIUH,
AIIOMHUHMI, Kene30)
CJIO’KHBIX BEIIECTB, B TOM YHCIIE X BOJHBIX PaCTBOPOB (BOJA, aMMHAK,
XJIOPOBOJIOPO/I, CEPOBOIOPOI, OKCHIIBI U THAPOKCUABI MeTamioB |—I1A
92 rpynn, amomunus, Meau (ll), umuka, xemeza (Il u Ill), oxcuabr
yriepoga (11 u 1V), kpemuus (1V), azora u dpocdopa (11 u V), cepsr (IV
u VI), cepuucras, cepHas, a3oTucTas, a3oTHas, pochopHas, yroiapHasi,
KpPEMHHEBasi KICJIOTA U UX COJIH)
MPOTHO3UPOBATh M XapaKTEPH30BATh CBOIMCTBA BEIIECTB B 3aBUCUMOCTH
93 OT UX COCTaBa M CTPOSHUS, TPUMEHEHHUE BEIIECTB B 3aBUCUMOCTH OT UX
' CBOWCTB, BO3MOKHOCTh MPOTEKAaHHWS XUMHUYECKUX TPEBPAIICHUN B
Pa3IMYHBIX YCIOBHAX
10 YMeHHne cOCTaBIATh MOJICKYISIPHBIE M MOHHBIE YpPaBHEHHUsS PEaKIHi, B
TOM YHCIIE!
10.1 peakiuii HOHHOTO 0OMeHa
10.2 OKHUCJIMTEIbHO-BOCCTAHOBUTENBHBIX PEAKINIl
103 WLTIOCTPUPYIOIINX XUMUYECKHE CBOMCTBA M3yYEHHBIX KJIaccoB (TPyI)
HEOPraHUYeCKHX BEIICCTB
10.4 MTOITBEPKTAIOIIMX TeHETHYECKYIO B3aUMOCBSI3b MEXK Ty HUMHU
11 YMeHre BBIYUCIATE (TPOBOIUTH PacU&Thl):
111 OTHOCHUTENIbHYIO MOJIEKYJIIPHYI0O ¥ MOJIAPHYIO MacChl BELIECTB,
MacCOBYIO JIOJIF0O XMMHYECKOTO JIEMEHTa B COCTUHEHUH
11.2 MacCOBYIO JIOJIFO BEIIECTBA B PACTBOPE,
11.3 KOJIMYECTBO BEIIECTBA U €r0 Maccy, 00beM Tra3oB
11.4 [0 YpaBHEHUSAM XUMHMUYECKUX pPEaKIUid U HaXOJUTh KOJUYECTBO
BellecTBa, 00bEM U Maccy peareHTOB WK MPOJIYKTOB PEaKIuu
12 Bnanenue (3HaHME OCHOB):
OCHOBHBIMHM METOJaMH HAy4YHOTO MO3HaHUS (HaONIoAeHue, U3MepeHue,
121 9KCIEPUMEHT, MOJICIIMPOBAHKE) MPU U3YYEHUU BEUIECTB U XMMHHYECKHX
SIBIICHU; yMEeHHE cPOpMYIHPOBATH MPOOIEMY U HPEUIOKUTD MyTH €€
pelIeHus
122 0e3omacHON pabOTBl € XUMHUYECKUMHU BELIECTBAMHU, XUMHUYECKOMU
MOCYAOH U 1a00paTOPHBIM 000PYIOBaHUEM
MpaBUJIaMK 0€30TaCHOTO 00pallleHus ¢ BEUIECTBAMH, UCIIOJIb3YEMbIMU B
MOBCEJIHEBHON KU3HHU, MpPAaBUJIAMU TOBEIACHUS B LEISIX COEpeKeHHs
123 3I0POBbSI U OKpYXAlollell MPUPOAHON Cpelbl; MOHWMaHUE Bpeda
(omacHOCTHM) BO3JICMCTBHA HA JKHUBbIE OPIaHU3MBI OIpPEICTEHHBIX
BEIIECTB, CIIOCOOOB YMEHBLICHHS W TNPEJOTBPAILEHUS WX BPEIHOTO
BO3JICUCTBUS
13 Hannuue npakTuuecKWX HaBBHIKOB IIJIAHUPOBAHHS W OCYILECTBICHUS
CJICAYIOIMIMX XUMHUECKUX IKCIIEPUMEHTOB:
H3y4eHHe U ONMcaHue (PU3MYeCKUX CBOMCTB BEIIECTB; 03HAKOMJICHHE C
13.1 (U3MYECKUMU U XUMUYECKUMU SBIICHUSMU; OTBITHI, WILTIOCTPUPYIOIINE
MIPU3HAKU MPOTEKAHUSI XUMHUYECKUX PEAKITUi
13.2 n3yueHHe crocoOoB paziesieHus cMecel
13.3 MIOJIyYE€HUE KUCIIOPOJIa U U3YYEHHE €r0 CBOWCTB; MOJIyYEHUE BOJOPOAA




U U3Y4YECHHE €r0 CBOMCTB; MOJYYEHHUE YIVIEKUCIOTO ra3a U U3y4EHUE €ro
CBOMCTB; ITI0JIy4€HUE aMMHAKa U U3y4YECHHUE €0 CBOWCTB

13.4

IIPUTOTOBJIEHUE PACTBOPOB C  ONPENEIEHHOM MacCcOBOM  J0JeHd
pacTBOPEHHOTO BEIIECTBA

13.5

NpUMEHEHHE UHANKATOPOB (JaKMyca, METHJIOpaHka 1 (eHondTarenHa)
JUIsL OTIPEJIeIICHHS XapaKTepa Cpebl B PACTBOPAX KUCIOT U MIeI0Yei

13.6

HCCIICZIOBAaHUE U OTIMCAHUE CBOMCTB HEOPTaHUYECKUX BEILECTB PA3IMUHBIX
KJIaCCOB; M3YYEHHE B3aMMOJECHCTBUS KHUCIOT C METaUlaMM, OKCHJIAMU
METaJUIOB, PAaCTBOPHUMBIMH M HEPACTBOPHUMBIMHU OCHOBAHHUSMH, COJISIMU;
MOJIy4eHHE HEPACTBOPUMBIX OCHOBAHHWI; BHITECHEHHE OJHOTO METasuia
OpYTMM U3 pacTBOpa COJIM; HCCIIEIOBaHUE aM(OTEpPHBIX CBOMCTB
TUIAPOKCHIOB aJTIOMUHHUS U IIMHKA

13.7

pelieHne SKCIepPUMEHTAIBHBIX 33/1a4 Mo TeMaM: «OCHOBHBIE KIIACCHI
HEOPraHMYECKUX COCIUHEHUI»; «IEKTPOJIUTUUYECKAS TUCCOIHAIUSY;
«Basxkaenne HeMeTaIbl M UX COSTUHEHUS»; « BakHeHIIne MeTabl 1
HUX COCIUHEHUS

13.8

XUMHYECKHE IKCIIEPUMEHTHI, WILTIOCTPUPYIOIIUE MTPU3HAKH TIPOTEKAHUS
peaknmii  MOHHOTO  OOMEHa;  KAadeCTBEHHBIE  pEakIuu  Ha
MPHUCYTCTBYIOIIME B BOJHBIX PACTBOpPAaX HOHBI: XJIOPHI-, OpOMHII-,
noaun-, cynbdar-, gocdar-, kapOoHaT-, CUIMKAT-aHUOHBI, THAPOKCHU/I-
WOHBI, KATHOHBI aMMOHWUSI, MarHHsI, KaJIbIIHsI, aTFOMHHUS, JKeJe3a (2+) u
xkenesa (3+), menu (2+), UHKA

14

VYMmenue:

14.1

MPECTaBIATh PEe3yNbTaThl dJKCIepUMEHTa B ¢GopMe BBIBOJIOB,
J0Ka3aTeNbCTB, Tpa@UKOB W TaOMUIl W BBIABIATH JIMIHPUUYECKUE
3aKOHOMEPHOCTH

14.2

YCTaHAaBJIMBATb CBA3HW MCXKIAY PCaIbHO Ha6J'IIO,Z[aeMBIMI/I XUMHWYCCKUMHU
ABJIICHHUAMU W IIpoHecCaMu, IMPOUCXOIAIINMMHA B MAaKpO- U MHUKPOMUPE,
O00BACHATH IIPpUYNHbI MHOFOO6paBI/IH BCIICCTB




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

Kox

HpOBepﬂeMblﬁ JIEMECHT COACPKAHUSA

HepBOHa‘-IaJH)HI)IG XUMHNUYCCKHUEC ITOHATUA

1.1

YucTteie BemecTBa 1 cMecu. CriocoObl pa3ziesieHus: cMecei

1.2

ATOMBI W MOJICKYIJIBI. Xumunueckue saeMeHTHl. CHMBOJIBI  XMMHYECKHX
OJICMCHTOB. HpOCTI)IC " CJIOKHBIC BCIIICCTBA.

1.3

Xumunueckas popmyna. BareHTHOCTh aTOMOB XUMHUUYECKUX 3JIeMeHTOB. CTeneHb
OKHCIICHUS

1.4

3aKOH IIOCTOSHCTBA COCTaBa BCHIICCTB. OTtHOocHuTelIbHAsg aTOMHAasg Macca.
OtHocHTEILHAS MOJICKYJIApHas Macca. MaccoBas 401 XHMHYECKOTO 3JIEMEHTA
B COCIMHCHUH

1.5

KonunuectBo BemectBa. Monb. Monsipas Macca. MouspHbli 00BEM Ta30B.
BzanmocBsa3b KOJIMYCCTBA, MAaCChI U YUCJIA CTPYKTYPHBIX CAMHUILL BEIICCTBA

1.6

@u3nyecKkue U XUMUYECKHE SIBJIICHUSA. XUMUYECKas Peakuus M €€ INpU3HAKH.
3aKOH COXpaHEHUsI MacChl BEIECTB. XUMUYECKHE YPAaBHEHUS

[Iepnognueckuit 3akoH u Ilepumonnueckas cucTeMa XUMHUYECKHX 3JIEMEHTOB
.. MenneneeBa. CTpoeHHE aTOMOB

2.1

[Tepuonnueckuii 3akoH. [lepuoauueckas cucreMa XuMudeckux sneMenton 1. M.
MenneneeBa. Ilepuoasl U rpynmbl. @U3NYECKUN CMBICIT TOPSAKOBOIO HOMEPA,
HOMEPOB NEePHO/Ia U TPYIIIHI 3JIeMEHTa

2.2

Crpoenune atomoB. CocTaB aroMHbIX siaep. M3otombl. DnekTpoHsl. CTpoeHue
JNEKTPOHHBIX 000JI0YeK aToMOB MepBbIX 20 XUMHYECKUX DIIEMEHTOB
[Tepuoanueckoit cucremsl JI.1. Menaeneena

2.3

3aKOHOMepHOCTI/I B M3MEHCHHH CBOMCTB XHUMHYECKHUX 3JIEMEHTOB IEPBBIX TpéX
IEpUOaA0B, Kallusd, KaJlblIHsi (paI[I/cha ATOMOB, JJICKTPOOTPHULIATCIBHOCTH,
MCTANNIMYECCKUX H  HCEMCTAJNIMYCCKUX CBOI‘/'ICTB) n HX COC,I[I/IHGHI/Iﬁ B
COOTBETCTBHHN C IIOJIOKCHHUEM DJJICEMCHTOB B Hepnozmqecxoﬁ CUCTEMC H
CTPOCHHEM UX ATOMOB

CTpOCHI/Ie BCIICCTBA

3.1

Xumuyeckass cBsi3b. KoBaneHTHass (moJispHass ¥ HENOJISIpHAs)  CBS3b.
DNEeKTPOOTPULIATEIPHOCTh ~ XUMHUYECKHUX  dJJIeMeHTOB.  VoHHas  CBs3b.
Mertannnueckas CBS3b

3.2

Tunel KpuCTaJUIMYECKUX pPEMETOK (aTOMHAas, HOHHAs, MeTajInyecKas),
3aBUCHMOCTb CBOMCTB BEIleCTBA OT THNA KPUCTAJUIMUECKOW PEIIETKHM W BHUAA
XUMUYECKOM CBSI3U

Baxueiiune MNpEACTAaBUTCIIMN HCOPraHUYCCKUX BCHICCTB. Hemerannel u wux
CO€OUMHEHMs. MeTaibl U UX COeIMHEHUS

4.1

Knaccudukanus u HOMEHKIATypa HEOPTaHUYECKUX COEIMHEHUH: OKCHJIOB
(coneobpasyroriue: OCHOBHBIE, KHCIJIOTHBIE, am(poTepHbIEC) u
HecoJieoOpa3ylnue; OCHOBaHWUW (WIENOYM W HEPaCcTBOPUMBIE OCHOBAHUS);
KHCTOT  (KUCIOpOJCOoAepX almue ¢ OSCKUCIOPOJHBIC, OJHOOCHOBHBIE U
MHOTOOCHOBHBI€); COJIeH (CPETHUX U KHCITBIX)

4.2

duznyeckue MW XHMHUYECKHE CBOMCTBa IMPOCTHIX  BCHICCTB-HCMCTAJIJIOB!




BOJIOPO/Ia, XJIOPa, KUCIOPOIa, Cephl, a3ota, hocdopa, yriaepoaa, KpeMHUS

4.3

@u3nyeckue U XMMHUYECKHME CBOMCTBA IIPOCTBIX BEIIECTB-METAIUIOB: JIUTHS,
HaTpUsl, Kajlus, MarHus U KajlblMs, aJlOMUHUS, XKeje3a. DIEKTPOXUMUYECKUI
PsL HAIPSKEHUM METauIOB

4.4

dusuyeckue U XUMUYECKUE CBOMCTBA BOOOPOAHBIX COGHI/IHGHI/Iﬁ HEMETAJIJIOB:
XJIOPOBOJIOPOIa, CEPOBOIOPOIA, aMMHAKA

4.5

dusnyeckue U XMMHUYECKUE CBOWCTBA OKCUAOB HemerayuioB: cepwl (1V, VI),
azota(ll, IV, V), docdhopa(lll, V), yrnepona(ll, 1V), kpemuusi(1V). Iony4uenue
OKCHJIOB HEMETAILIOB

4.6

Xumnueckue coictBa okcunoB: MetamwioB |A-IIIA rpynn, nusaka, mequ(ll) u
xeresa(ll, 11). TlonyueHre OKCHIOB METAIIIOB

4.7

XUMHUYECKUE CBOMCTBA OCHOBAHMM M aM(OTEPHBIX THIPOKCUIOB (HA MpPUMEpPE
TUAPOKCHIOB QJIIOMUHUA, >Kene3a, 1uHKa). [lomydyenue OCHOBaHHWM U
aM(OTEepPHBIX THAPOKCHUJIOB

4.8

OO0mue XMMHUYECKHE CBOMCTBA KHCIOT: XJIOPOBOAOPOIHOH, CEpOBOJIOPOIHOM,
CEPHHUCTOM, CepHOM, a30THOH, (ochHOpHOU, KPEeMHHEBOU, yrojapHOW. OcoObie
XUMUYECKAE CBOWCTBA KOHUEHTPUPOBAHHOW CEPHOM M Aa30THOM KHCIIOT.
[Tonyyenue KkucaoT

4.9

OO6mme XuMHUIECKHe CBOMCTBA cpeTHuX cosier. [lomyduenue coeit

4.10

[Monyuenue, coOupaHue, pacro3HaBaHHE BOJOPOJA, KHUCIOPOIa, AMMHAKa,
YIJIEKUCIIOTO Ta3a B 1abopaTopuu

411

[Tonyyenune amMmmmuaka, cCepHONW M a30THOM KHUCIOT B MPOMBIIIIEHHOCTH. OOmmue
CHOCOOBI MOJTYYEHHS] METAJUIOB

4.12

I'enetnueckas CBSI3b MCXKOY KlIaCCaMH HCOPraHUYCCKUX CO@,I[I/IHGHI/Iﬁ

XUMUYECKUE PEAKIINU

5.1

Knaccudukanus XuMHUuecKux peakiuuil Mo pa3IMyHbIM MPU3HAKAM: [0 YUCIY U
COCTaBYy Y4YaCTBYIOUIMX B PEAKIUU BELIECTB, MO TEIJIOBOMY 3(deKTy, Mo
U3MEHEHHUIO CTENEHEH OKUCICHHSI XUMHUYECKHUX 3JIEMEHTOB

5.2

TennoBoit 3 HeKT XUMHUUYECKON peakliuyi, TEPMOXUMUUYECKHE YpaBHEHHUS. IK30-
U DHJIOTEPMUYECKHE peakiuu. TepMOXUMUYECKHE ypaBHEHUS

5.3

OKHCITUTEIIFHOBOCCTAHOBHUTEIILHEIC pPEaKknuu. OKHCIUTEIN U BOCCTAaHOBUTEIIU.
HpOHCCCLI OKHUCJICHUA u BOCCTAHOBJICHUA. :‘)HGKTpOHHHﬁ OanaHc
OKHCJIUTEILHOBOCCTAHOBUTEIILHOM pCaKnnuu

5.4

Teopm{ BHGKTpOHHTquCKOﬁ JucCCcolalnmnu. KaTI/IOHBI, AHHNOHBI. BHCKTpOJ'II/ITbI u
HCOJICKTPOJIMTEI. CuapHbIE U cIa0bIe QJICKTPOJIUTHI. CreneHb Jucconnuanumn

5.5

Peakuuu moHHOTO oOMeHa. YcioBus IIPOTCKAaHUs peaKuHﬁ HMOHHOTI'O 06M6Ha,
IIOJIHBIC U COKpaH_IéHHbIC HOHHBIC YPABHCHUS peaKHI/Iﬁ

XUMHs U OKpy’Karolas cpefa

6.1

BemectBa u Marepuajibl B MMOBCEIHEBHOM JKM3HM 4eJloBeKa. be3zomacHoe
HCIIOJIb30BAHUEC BCIHICCTB M XHMMHYCCKHUX peaKHHfI B J'Ia60paT0pI/II/I u 6BITy.
HepBaﬂ IIOMOIIb ITPHU XUMHUYCCKUX 0XKOI'aX U OTPABJIICHUAX

6.2

XUMUYECKOE 3arpsi3HEHHE OKpyXaromed cpefapl (KUCIOTHBIE — JOXKIH,
3arpsi3HEHUE MOYBBI, BO3JyXa W BOJOEMOB), CIIOCOOBI €r0 MPEeIOTBPAIICHHS
[IpenenpHass momyctumas koHmeHtparus BemecTB (IIJK). Pomp xumum B
pEIIeHUH JKOJIOTMYECKUX TMpolieM. YCWieHHe NapHUKOBOTO dddekrTa,
pa3pylIeHUE 030HOBOIO CJIOS

6.3

[Ipumenenue cepsl, a3ora, Gocdopa, yriepoaa, KpeMHHUsI U MX COCITUHEHUH B




6LITy, MCIUIHUHEC, IMPOMBIIIJICHHOCTH W CCJIBCKOM XO3SIUCTBE. HpI/IMCHCHI/IC
METAJUIOB M CIUIaBOB (CTayib, YYyryH, IIOPATIOMUHUM, OpoH3a) B OBITY U
MMPOMBIINIJICHHOCTH HUX COC,III/IHCHI/II\/'I. ITonsarue o KOppO3rMHU MCTAJUIOB, OCHOBHBIC
crocoOBbI 3aIIUTHI UX OT KOPPO3HUHU

[IpupoaHble HCTOYHUKU YIJIEBOAOPOAOB (Yrojib, NPUPOJHBIA ra3, He(Th),

6.4 IPOJYKTHI BX TIepepaboTKu (OCH3MH), MX POJIb B OBITY M MPOMBIIIUICHHOCTH
[lepBoHavanbHble MOHATHS OO0 OPraHMYECKUX BEIIECTBAX KaK O COEIUHEHMSIX

6.5 yriieposia (MeTaH, 3TaH, STWIEH, alleTUJIeH, 3TaHOJI, TJIMLEPUH, YKCYCHAsl KUCIO0Ta).
[NonsiTre 0 OMOTOTHYECKN BaKHBIX BELIECTBAX: JKUpaX, OCNKaX, yriaeBoaax — U UX
POJIM B 5KHU3HU YEJIOBEKA

7 Pacuérsr:

7.1 1o popMynaM XUMUYECKUX COETMHEHUN

7.2 Macchl (MaccoBOM) JT0JIM PACTBOPEHHOTO BEIIECTBA B PACTBOPE

7.3 10 XUMHUYECKUM YPaBHCHUSIM




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

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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