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MNOACHUTEJBHASA 3AIINCKA

[TporpammMa 1o XMMHUHU Ha YpOBHE OCHOBHOT'O 00IIeTr0 00pa3oBaHus COCTaBJIEHA HA OCHOBE
TpeOOBaHUIl K pe3yJabTaTaM OCBOCHUS OCHOBHOM 00pa3oBaTeNbHOIl MPOrpaMMbl OCHOBHOT'O
obmero obpa3oBanus, npeacraBieHHbBIX B PI'OC OO0, a takxke Ha OCHOBE (enepalbHON
paboueil mporpaMMbl BOCITUTAHUS U C YU4ETOM KOHIICTILIMU MPENoJaBaHus y4eOHOTro MpeaMera
«Xumus» B 00pazoBaTeNnbHBIX opranu3anusix Poccuiickoit denepannu.

[IporpaMmma mo xXuMHHM Ja€T MpeACTaBIEHUE O LENsIX, OOmIel cTpareruu oO0ydeHws,
BOCIIUTAHUS W Pa3BUTHA OOydYalOIIUXCS CpeICTBaMU Y4YeOHOro MpeaMeTa, yCTaHABIMBACT
00s3aTeNIbHOE NIPEIMETHOE COAEpPKAHUE, IPEIyCMAaTPUBAECT paclpeAeiieHUEe ero Mo Kiaccam U
CTPYKTYpUPOBAHHUE I10 pa3fiesiaM U TeMaM MPOrpaMMbl [0 XUMHH, ONPEAEISET KOIMYECTBEHHbIE
U KayeCTBEHHBIE XapaKTEPUCTUKH COAEPKAHUS, PEKOMEHIYEMYIO IIOCJIEI0BATEIbHOCTh
M3YYCHUS XUMHUU C y4ETOM MEKIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBA3EH, TIOTUKH Y4eOHOTO
mpolecca, BO3PacTHBIX 0COOCHHOCTEH 00yUaroluXCsl, ONpeAesieT BO3MOXKHOCTH MpeaAMeTa AJis
peanu3anuu TpeOOBaHUI K pe3ysibTaTaM OCBOEHHS OCHOBHOW 00pa30BaTesIbHOM MpOrpaMMbl Ha
YPOBHE OCHOBHOT'O OOIIEr0 00pa30BaHus, a TakKe TPeOOBaHUM K pe3ybTaTaM 00y4eHHs] XUMUU
HAa YypOBHE ILeleil W3y4eHHUs TpeaMeTa U OCHOBHBIX BHJOB yueOHO-NO3HABATEIbHON
JESTEIIbHOCTH 00YYaroIIerocs o OCBOCHUIO Y4EOHOTO COJIepKaHusl.

3HaHME XUMUH CIIY’)KUT OCHOBOH A1 (pOpMHpPOBAHUS MUPOBO33pEHUsI 00y4arolerocs, ero
IPEJICTaBICHUN O MaTepUAIbHOM €IMHCTBE MUPA, BXXHYIO POJIb UTPAIOT (OPMUPYEMBIE XUMUEN
NPECTaBICHUs O B3aMMOIPEBPAILCHUAX SHEPTUU U 00 3BOJIIOLIMHU BEIIECTB B MPUPOJIE, O MYTIX
pelieHuss TI00aTbHBIX MPOOJIEM yCTOMYMBOTO pa3BUTHS 4YEIOBEYECTBA — CBIPHEBOIA,
HHEPreTUUECKOH, MUILEBON U HKOJIOTUYECKON 0€30IacHOCTH, MPOOJIeM 31paBOOXPAHEHUS.

N3ydenune xumun:

CHOCOOCTBYeT peaau3ali BO3MOXHOCTEW s camMopa3BUTHS U (OpPMHUPOBAHUS
KYJIBTYpBI INYHOCTH, €€ 00111el 1 PYHKIIMOHAIBHON TPaMOTHOCTH;

BHOCHT BKJIaJ] B ((OPMHUPOBAHHME MBILUICHNUS U TBOPUECKUX CIIOCOOHOCTEH 00yJarommxcs,
HaBBIKOB HMX  CaMOCTOSITENIbHOM  y4eOHOM  N1eATeNbHOCTH, OKCIEPUMEHTAIBHBIX U
UCCIICIOBATEILCKUX YMEHHUH, HEOOXOIUMBIX Kak B TIOBCEIHEBHOW JKHM3HH, TaK U B
npodecCHOHATBHOMN J1eITeTbHOCTH;

3HAKOMUT CO CHEUM(PHUKON HAYYHOTO MBINUICHHS, 3aKJIaJbIBA€T OCHOBBI IIEIOCTHOTO
B3IJI511a HA €JUHCTBO MPUPOIBI U YEJIOBEKA, SIBJISIETCS OTBETCTBEHHBIM ATarloM B (POPMHUPOBAHUU

CCTCCTBCHHO-HayLIHOI\/'I rpaMOTHOCTHU 06yqa}0mnxc;1;



CrocoOCTBYeT (OPMUPOBAHHIO LIEHHOCTHOIO OTHOIIEHUS K €CTECTBEHHO-HAayYHBIM
3HAaHUSIM, K TPHPOJIE, K 4YENOBEKY, BHOCHUT CBOH BKJAJ B SKOJOTHYECKOE 0Opa3oBaHHE
o0yyJarouuxcs.

JlaHHble HampaBieHHUs B OOYYEHMHM XMMHMH OOECHEUMBAIOTCS CIEeUU(UKON comepikaHus
y4eOHOro npeaMera, KOTOPbIM SBJIETCS MEeJarorn4eckd aJalTHPOBAaHHBIM OTPaKeHHEM
0a30BOM HAyKU XMMUU Ha ONPEJCIEHHOM dTarie €€ pa3BUTHS.

Kypc xuMuu Ha ypoBHE OCHOBHOTO 00mIero oOpa3oBaHHs OPUEHTHPOBAH HAa OCBOCHUE
00y4aroIUMUCS CUCTEMBI NI€PBOHAYAIBHBIX OHATHUH XMMUHU, OCHOB HEOPraHUYECKOW XUMUH U
HEKOTOPBIX OTAEIIBHBIX 3HAYMMBIX IIOHATUN OPTaHUYECKOW XMMUH.

CrtpykTypa copep:kaHMsl IPOrpaMMbl MO XMMHU C(OpPMHUpPOBaHA HA OCHOBE CHCTEMHOIO
noaxoja kK e€ mzydeHuro. CopepixaHHe CKJIAAbIBACTCS U3 CUCTEMbI MOHATHH O XMMHUYECKOM
JJIEMEHTE U BEIIEeCTBE M CHUCTEMbl MOHATHH O XuMHueckod peakuuu. OOe 3T CHCTEMbI
CTPYKTYpPHO OpPraHM30BaHbl 10 NPUHLUIY IOCJIEAOBATEIbHOIO PAa3BUTUS 3HAHUN Ha OCHOBE
TEOPETHYECKUX NPEACTaBICHUIN PA3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOT'O YYEHMS KaK OCHOBBI BCEI'O €CTECTBO3HAHUS;

— Ilepnonnueckoro 3akoHa J[. 1. MenzeneeBa kak OCHOBHOI'O 3aKOHA XMMHUH;

— YUYEHHS O CTPOEHUH aTOMa U XMMUYECKOH CBSI3H;

— IPEACTaBIEHUN 00 AIIEKTPOIUTHUECKON AUCCOIMAIMY BELIECTB B pACTBOPAX.

Teopernueckne 3HAHUSA PAaCCMATPUBAIOTCS HA OCHOBE OSMIIMPHUYECKH ITOJYYEHHBIX H
OCMBICIICHHBIX (DAKTOB, pPa3BUBAIOTCS IOCIEIOBATEIBHO OT OJHOIO YPOBHS K JpYromy,
BBIMOJIHAS (YHKIMU OOBACHEHHS W MPOTHO3MPOBAHUS CBOMCTB, CTPOEHHS M BO3MOXKHOCTEH
MPAKTUYECKOT0 MPUMEHEHUS U MOJIYYeHHs U3ydaeMbIX BEILECTB.

OcBoeHMe MporpaMMbl IO XUMHUHU CIOCOOCTBYET (OPMUPOBAHUIO MPEACTABIECHUS O
XUMHUYECKON COCTAaBIAIOIIECH HAYYHOM KapTUHBI MUpa B JIOTUKE €€ CUCTEMHON IPUPOJBI,
LIEHHOCTHOTO OTHOILIEHUS K HAYYHOMY 3HAHUIO U METOJIaM IT03HaHUs B Hayke. M3ydyeHne xumun
IOPOUCXOAUT C TMpPHUBJICYEHHEM 3HAHUW W3 paHee M3YyYEHHBIX Y4YEOHBIX MPEIMETOB:
«Oxkpyxaronmi Mup», «buonorus. 5—7 knacce» U «Pu3uka. 7 Kiaccy.

[Tpu u3yyeHnH XMMHUU TPOUCXOIUT (POPMUPOBAHHUE 3HAHUIM OCHOB XUMHUYECKOM HAyKH KaK
00J1aCTH COBPEMEHHOI'0 €CTECTBO3HAHMS, MPAKTUYECKON NEATETLHOCTH YeloBeKa U KaK OJHOTO
U3 KOMIIOHEHTOB MHMPOBOW KyJIbTYphl. 3ajladya y4eOHOTo MpeAMeTa COCTOUT B (OPMUPOBAHUU
CUCTEMbl XUMHYECKHX 3HAaHUM — Ba)KHEHIIMX (DAKTOB, MOHSATHI, 3aKOHOB M TEOPETHUECKHUX
MOJIOKEHUH, JIOCTYNMHBIX OOOOIIEHNH MHMPOBO33PEHUECKOr0 XapakTepa, s3blKa HAyKH, B
NpUOOIICHNHN K HAYYHBIM METOJ[aM MTO3HAHUS IIPU U3YYEHHH BELIECTB U XUMHUYECKUX peakiuil, B

GbopMUPOBAHUM U DPA3BUTHUH T[O3HABATEJIbHBIX YMEHUH M HMX MPUMEHEHHMH B Y4eOHO-



MO3HABATEJILHON U y4yeOHO-UCCIIEeA0BATEIbCKOM NeATeIbHOCTH, OCBOEHUH MpaBUil O€301MacHOTO
oOpallieHus C BEIIECTBaAMHU B [TIOBCEIHEBHOM JKU3HH.

[Ipy M3y4yeHMH XMMHUU Ha yYPOBHE OCHOBHOTO O0IIEro oOpa3oBaHUS BaXHOE 3HAUYCHUE
MpPUOOpPEH TaKKe LEH, KaK:

— (popMmHupoOBaHUE MHTEIJIEKTYaTbHO PAa3BUTON JIMYHOCTH, TOTOBOM K CaMOOOpPa30BaHUIO,
COTPYAHUYECTBY, CAMOCTOSATEIbHOMY IPHHATUIO PEIICHUH, CIHOCOOHOW aJanTHpOBAThCA K
OBICTPO MEHSIOLIUMCS YCIIOBUSAM XKHU3HU;

— HaNpaBJIeHHOCTh OOYy4YEeHHsS Ha CHCTEMaTH4ecKoe MpuoOIIeHne O00ydaromuxcs K
CaMOCTOSITENIbHOM ~ TMO3HABAaTEJIbHOM  NIEATENBHOCTH,  HAy4yHbIM  METOJaM  IO3HaHUS,
(OpMHPYIOLIM MOTHBALIMIO M Pa3BUTHE CIOCOOHOCTEH K XUMHH;

— ofecrnieueHue YCJIOBHMM, CHOCOOCTBYIOUIMX MPHOOPETEHUIO OOYydYaroIMMUCS OIIbITa
pa3HoOOpa3HON AEATEIbHOCTH, MO3HAHUS M CAMOIIO3HAHUS, KJIFOYEBBIX HABBIKOB (KIFOUYEBBIX
KOMIIETEHIIHI ), UMEIOIINX YHUBEPCAbHOE 3HAUCHUE JJIS1 PA3IMYHBIX BUAOB JACSITEIbHOCTH;

— ¢popmupoBanue o0mel PyHKIMOHATBHON U €CTECTBEHHO-HAYYHON TPAMOTHOCTH, B TOM
yyclle YMEHUI OOBSCHATh U OLICHMBATh SIBICHUS OKPY’KAIOLIEro MHUpa, MCIONb3ys 3HAHUS U
OTBIT, TOJYYCHHbIE MPU H3IYYEHUH XUMHUHU, TMPUMEHATh HMX MpPU pElIeHUH MnpodieM B
MOBCE/IHEBHOM JKU3HU U TPYAOBOH 1€ATEIbHOCTH;

— (opmMupoBaHue y 00y4arommxcs T'yMaHUCTUYECKUX OTHOIIEHUN, TOHUMaHUS 1IEeHHOCTU
XUMHUYECKMX 3HAHWM Ui BBIPAOOTKM 3KOJOTMYECKH I€1eco00pa3HOro MmoBeneHus B OBITY U
TPYAOBON JEATEIBHOCTH B LENSIX COXPAHEHHS CBOETO 370POBbS M OKPYXaroLleW MpUPOJHON
Cpelbl;

— pa3BUTHE MOTHUBAIIUU K 00YUYEHUIO, CIOCOOHOCTEN K CAMOKOHTPOJIIO M CAMOBOCTIMTAHUIO
Ha OCHOBE YCBOEHHUS OOIEYEIOBEYECKUX I[EHHOCTEH, TOTOBHOCTM K OCO3HAHHOMY BBIOOpY
npoduis 1 HalPaBJICHHOCTHU AaJbHENUIIero 00yueHHus..

OO1ee 4nciIo 4acoB, OTBEAEHHBIX Ui M3YYEHHUS XMMUU HAa YPOBHE OCHOBHOT'O OOILEro
oOpa3oBanwus, cocTaBiseT 136 JacoB: B 8 kiacce — 68 yacos (2 yaca B Hejenmo), B 9 kinacce — 68

yacoB (2 yaca B HEJIEINIO).



COAEPXKXAHUE OBYUYEHUA
8 KUIACC

IlepBoHauyajibHbIE XUMHYECKHE TOHATHS

[Ipeamer xumun. Poap XMMUM B KU3HU YEJIOBEKA. XUMUS B CUCTEME HayK. Tena u
BenlecTBa. PuU3nUECKUE CBOWCTBA BEUIECTB. ArperaTHOe cocTosiHue BemecTB. [lonarue o
METOJ[aX MMO3HaHUs B XUMUHU. YucThIe BemniecTBa U cMmecu. CiocoObl pa3ieieHust CMecei.

ATOMBI U MOJIEKYJIbI. XUMUYECKHUE 3TIEMEHTbI. CUMBOJIBI XUMUYECKUX JIEMEHTOB.
[IpocTeie u clloKHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE yYEHUE.

Xumudeckasi popmyia. BaleHTHOCTh aTOMOB XUMUYECKHX JIEMEHTOB. 3aKOH
MOCTOSIHCTBA cocTaBa BemiecTB. OTHOCHUTENbHAsI aTOMHAst Macca. OTHOCUTEIbHAS MOJICKYJISIpHAS
Macca. MaccoBasi 10Ji1 XUMHYECKOT0 JIEMEHTA B COSMHECHHH.

KonuuecTBo BemecTBa. Monb. MonspHas Macca. B3auMocBs3b KOTMYeCTBa, MacChl U
Yrclia CTPYKTYPHBIX €IMHUIL BemiecTBa. Pacuérel mo hopMynaM XUMUUYECKUX COSAMHEHUN.

dusnuecKue U XUMUUECKHUE SBJICHUS. XUMUUYECKasi peakius U e€ mMpu3Haku. 3aKOH
COXPaHCHHS MACChI BENIECTB. XUMHUUYECKUE ypaBHeHUs. Kitaccudukammsi XaMUIeCKIX PeaKITuii
(coemuHeHus, pa3IoKEeHHsI, 3aMeIeHUs, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHYECKOW MOCYI0H, TpaBuiIaMu pabOThI B TA0OPATOPUH U MPUEMAMU
oOparieHus ¢ 1abopaTopHBIM 000PYAOBaHUEM, H3YUCHHUE U ONTUCaHNE (PU3UIECKUX CBONCTB
00pa3110B HEOPraHUYECKUX BEIECTB, HAOM0AeHHEe (PU3HUeCKUX (TNIaBJICHHE BOCKA, TastHUE JIba,
pacTupaHue caxapa B CTYIKe, KUTICHHE U KOHACHCAIUS BOJIbI) U XMMHUYECKUX (TOPEHHUE CBEYH,
MPOKATMBAaHNE METHOM MPOBOJIOKH, B3aUMO/ICHCTBHE MeJia C KUCJIOTOMN) SIBICHU, HAOII0CHIE
Y OTIMCaHUE MPU3HAKOB MPOTEKAHUS XUMUYECKHUX PEeaKInii (pa3ioKeHue caxapa,
B3aMMOJICHCTBHE CEPHON KUCIIOTHI ¢ XJIOpUI0oM Oapus, paznoxenue ruapokcuaa meau (1) mpu
HarpeBaHuM, B3aMMOAEHCTBHE XKele3a ¢ pacTBopoM conu meau (1), u3ydyenue cnoco6os
pasziesieHus: CMecei: ¢ TIOMOIIbI0 MarHuTa, PUIBTPOBAHUE, BEIIAPUBAHUE, JUCTHILUISAIINS,
xpomarorpadusi, IpoBeIeHNE OYUCTKH TTOBAPEHHOW COJIH, HaOJII0/IEHHUE U OTHCAaHNE
pPEe3yIbTAaTOB MPOBEECHUS ONBITA, UJUTHOCTPUPYIOLIETO 3aKOH COXPAHEHUsI MACChI, CO3/1aHHE
MoJIeIe MOJIeKYI (IapOCTEPKHEBBIX ).

Ba:xHeiiniue npeacraBuTe/ M HEOPraHMYECKMX BelleCTB

Bo3nyx — cMech ra3zoB. CoctaB Bo3ayxa. Kucimopo — 31€MeHT U MpOCTOE BEIIECTBO.
Haxoxaenne kucnopoaa B mpupojie, GU3NYeCKue H XUMHUIECKHE CBOUCTBA (PEaKIIUu TOPEHHUS).

OKCI/I,Z[BI. HpI/IMCHCHHC KucJjopoaa. CnocoObl MOJIYyYCHH KHUCJIOPO/Jda B J'Ia60paT0pI/II/I n



npoMelnuieHHOCTH. KpyroBopoT kucnopoza B npupoze. O30H — ajuioTponHasi MOAU(pUKALUS
KHCJIOPOJA.

TennoBoii 3¢ hekT XUMUIeCKoi peakiy, TEPMOXUMHUYECKHE YPaBHEHHUS, K30~ U
SHIOTEPMHUUYECKHE peakuu. TOIIMBO: yroyib U METaH. 3arps3HEHNE BO3/1yXa, YCUICHUE
MapHUKOBOTO 3¢ (deKTa, pa3pylieHue 030HOBOTO CIIOS.

Bonopon — anemeHT u npoctoe BeniectBo. HaxoxxieHue Bo1opoaa B IpUpose,
bu3HYeCKre U XUMUIECKIE CBOMCTBA, MPUMEHEHHE, CITOCOOBI oydeHus. KucinoTer u comu.

Monsipablii 00BEM ra3oB. PacuéTel 10 XUMHUYECKUM YpaBHEHHSIM.

®dusnueckue cBocTBa BoAbl. Bona kak pactBoputens. PactBopsl. Hackiennsie n
HEHACHIIICHHBIE PACTBOPHI. PAaCTBOPUMOCTH BElIECTB B BOjie. MaccoBast 1011 BEIIECTBA B
pactBope. XuMHYECKHEe CBOMCTBA BOJIbI. OcHOBaHUS. PoJIb pacTBOPOB B MPUPOJIE U B KU3HU
yesoBeka. KpyroBopot Bozbl B ipupojie. 3arpsisHeHHe NpUpOAHbIX BoA. OXpaHa U OYMCTKA
MPUPOJIHBIX BOJ.

Knaccudukanus Heoprannueckux coequaennii. Oxcuapl. Kimaccudukanmsi okcuos:
coneo0Opa3yroiue (OCHOBHBIC, KUCIOTHBIC, aM(pOTEpHBIC) U HecosieoOpasyromnie. Homenknarypa
OKCUJI0B. DU3NUECKre U XUMUYECKHUE CBOMCTBA OKCHIOB. [lonyyeHue okcuaos.

OcnoBanus. Knaccudukanus ocHOBaHUN: MIENTOYN U HEPACTBOPUMBIE OCHOBAHHUS.
Howmenknarypa ocHoBanuii. Pru3ndecknue 1 XUMUYECKUE CBOMCTBA OCHOBaHUM. [loiryuenue
OCHOBaHUM.

Kucnotsl. Knaccudukanus kucnor. Homenknarypa kucior. @usndeckre U XUMHUECKHE
cBoiicTBa kucior. Pan akrusnoctu metamioB H. H. bekerosa. I[lomyuenue kucior.

Conu. Homenknarypa coneit. @usnueckre U XuMudeckue cpoictsa cosneil. [lonydyenue
COJIEH.

['eneTnueckasi CBA3b MEXKIYy KJIACCAMH HEOPTAaHUYECKUX COCTUHEHUMN.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE OIpE/IeTICHUE COAepKaHMsI KUCIOPOAa B BO3/lyXe, OJy4yeHue, coOupaHue,
pacro3HaBaHHE U U3y4YE€HHE CBOMCTB KUCIIOPOAa, HAOJI0/IEHUE B3aUMO/IEHCTBHUS BEIIECTB C
KHCIJIOPOJIOM M YCJIOBHUSI BOSHUKHOBEHHUS U MPEKpaeHust TopeHus (1moxapa), 03HaKOMJIEHHUE C
oOpa3iiaMu OKCHJIOB U OMMCaHUE UX CBOWMCTB, OMyueHUE, COOUpaHue, paco3HaBaHUE U
U3ydeHHe CBOMCTB BOI0pO/Ia (TOPEHHUE), B3auMOIeicTBHE Boopoa ¢ okcuaom mean (I1)
(BO3MOXHO HCIIOIB30BaHUE BHICOMATEPHAIIOB), HAOIIOeHHE 00Pa3IIOB BEIIECTB KOJIUYECTBOM
1 Mouib, ucclieOBaHNe OCOOEHHOCTEH pacTBOPEHHS BEIIECTB C PA3IMUYHON PAaCTBOPUMOCTEHIO,
MPUTOTOBJIEHUE PACTBOPOB C ONPEACIEHHON MAacCOBOM J0JI€H paCTBOPEHHOTO BEIIECTBA,

B3aMMOJICICTBHE BOJbI C METAJUIAMHU (HATpUEM U KalblieM) (BO3MOXHO HCIIOJIb30BAHUE



BUJICOMaTEPHUAJIOB), UCCIIEJOBaHHE 00pa31I0B HEOPTAHUYECKUX BEILIECTB PA3INYHBIX KJIACCOB,
HaO0JI0/ICHUE U3MEHEHHSI OKPACKU MHIUKATOPOB B PaCTBOPAX KUCJIOT U LIEI0YEH, U3yueHUE
B3aumozeiicTBus okcuaa meau (1) ¢ pactBopoM cepHOI KHUCIOTHI, KUCIOT C METAJUIAMH,
peakLMii HeMTpaau3alnHy, oJTy4YeHUEe HEPACTBOPUMBIX OCHOBAHHM, BBITECHEHNUE OJIHOTO
MeTajula IpyruM U3 pacTBOpa COJIM, pELIEHUE HKCIIEPUMEHTANIBHBIX 3a1a4 110 Teme «Baxueiime
KJIACChl HEOPTraHUYECKUX COCIUHEHUIN.

Iepuoauveckuii 3akoH u Ilepuoanyeckasi cucremMa XumMu4eckux djaemenTos /1. U.
MenpeneeBa. CTpoeHue aToM0B. XUMHUYeCKas CBA3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHbIE
peakuumn

[TepBbIe MOMBITKH KIAaCCH(PUKAITUTU XUMUYECKUX AIEeMEHTOB. [[oHATHE O Tpymmax
CXOJIHBIX 3JIEMEHTOB (ILI€TIOYHBIE U IIETOYHO3EMEIbHBIC METAJUIbI, TAJIOT€HBI, UHEPTHBIE T'a3bl).
DNEeMEeHTBI, KOTOpbIe 00pa3ytoT aM(OTEpHbIE OKCUIBI U THIPOKCHIBI.

Ilepuonnueckuii 3akoH. [lepuonnueckas cucrema XumMuueckux aneMeHToB . U.
Menpeneesa. Koporkonepuoanas u jmuHHONIEpHoaHasS Gopmbl [leproaudeckoii CHCTeMbl
xumuueckux 3nueMeHToB . . Menaeneesa. [lepronsl u rpynnbl. PU3NUECKUNA CMBICIT
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUO/IA U TPYIIIIBI JIEMEHTA.

Crpoenue atomoB. CoctaB aTOMHBIX siiep. M3oTonsl. DnekTponbl. CTpoeHue
AJIIEKTPOHHBIX 000JIOYEK aTOMOB MEPBHIX 20 XUMUYECKUX 3JIeMEeHTOB [leprnoanueckoii cucTeMbl
. . MenneneeBa. XapakTepUCTUKAa XUMAYECKOTO 3JIEMEHTA MO €r0 MOJIOKEHUIO B
ITepuoanueckoint cucreme J[. . Menaeneesa.

3aKOHOMEPHOCTU U3MEHEHUS PaINyCa aTOMOB XUMHYECKUX 3JIEMEHTOB, METAJUIMUYECKUX U
HEMETAJUIMYECKUX CBOMCTB IO TPYIIAM U IEPUOAAM.

3nauenue [lepuoanueckoro 3akona u [leproandeckoil CUCTEMbI XUMUYECKUX DJIEMEHTOB
JUIs pa3BUTHS HayKH U npakTuku. J[. . Mennenees — y4€HbIl U IpaykJaHUH.

Xumunueckas cBsizb. KoBaneHTHast (ONspHAasi U HEMOJISIPHAsi) CBS3b.
DIIEKTPOOTPHUIIATETLHOCTh XUMHYECKUX AJIEMEHTOB. MIOHHAs CBS3b.

Crenenb okucneHus. OKUCIUTENbHO-BOCCTAHOBUTENBHBIE peakiuu. [Iporeccol
OKHUCJIEHUS U BOCCTAaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

n3ydeHue o0pasIoB BEIIECTB METAIIJIOB M HEMETAIIIOB, B3aUMOICUCTBUE THIPOKCHIA
[MHKA C PACTBOPAMHM KUCJIOT U LIEJI0YEH, MPOBEACHUE ONBITOB, UJUTFOCTPUPYIOIIUX TPUMEPHI
OKHUCJIUTEITHFHO-BOCCTAHOBUTENBHBIX PEAKIUi (TOPEHUE, PEAKITUU PA3II0KEHHUS, COSTUHEHHS ).

Mesxicnpeomemmuuie ceasu



Peanu3zanus MeXpeMETHBIX CBSI3€H NP N3YUSCHUH XHUMHHU B 8 KiIacce OCYIIeCTBISETCS
4yepe3 UCIO0JIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHbBIX TOHITHH, TaK U MOHSTHH,
ABJIAIOINUXCA CUCTCMHBIMUA JJIS1 OTACJIbHBIX ITPEAMCTOB CCTCCTBCHHO-HAYYHOI'O HUKJIA.

OO01mue ecTecTBEHHO-HAYYHbIC TOHATHS: HAYYHBIH (DaKT, TUTIOTE3a, TEOPHS, 3aKOH,
aHaJIu3, CUHTE3, KJIAaCCH(HKAIINS, TIEPHOJMIHOCTh, HAOIIOACHNE, SKCIIEPUMEHT,
MOJICTTMPOBAHUE, U3MEPEHUE, MOJICITb, SIBJICHHE.

®dusuKa: MaTepusi, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIU/, U30TOIIbI,
PallmOaKTUBHOCTh, MOJICKYJIA, SJICKTPUUYCCKHUIA 3apsi]l, BEIIECTBO, TEJIO, 00BEM, arperaTHoe
COCTOSIHUE BEIECTBA, Ta3, (PU3NICCKHUE BEIIMIHHBI, €IMHUIBI U3MEPEHUS, KOCMOC, TUTAHETHI,
383161, ComHIie.

buonorust: porocunres, qpixanue, ouochepa.

['eorpadus: armocdepa, ruapochepa, MHHEPAIIbI, TOPHBIC TIOPO/IbI, TOJIC3HBIC

HCKOIIa€MbIC, TOIIJINBO, BOAHBIC PECYPCHI.

9 KVIIACC

BemmecTBo M XUMHYECKasl peaKkIus

[Tepuonuueckuii 3akoH. Ilepuoguueckas cuctema XxumMuyeckux snementos /1. U.
MengeneeBa. CTpoeHue aToMoB. 3aKOHOMEPHOCTH B U3MEHEHUU CBOWCTB XMMHUYECKUX
AJIEMEHTOB MEPBBIX TPEX MEPUOIOB, KAIHsI, KAJIbLIUSA U UX COEIUHEHUI B COOTBETCTBUU C
II0JIO’KEHUEM 2JIEMEHTOB B [leproandeckoii cucTeMe U CTpPOEHUEM UX aTOMOB.

CrpoeHue BeliecTBa: BUJIbl XUMUYECKOH CBSI3U. THIBI KPUCTAIUIMYECKUX PEIIETOK,
3aBUCHUMOCTb CBOMCTB BEILIECTBA OT THIA KPUCTAUINYECKON PEIIETKY U BUAA XUMUUECKOU
CBSI3H.

Knaccugukaius 1 HOMEHKIaTypa HEOPraHUYECKUX BEIleCTB. XUMUUECKUE CBOHCTBA
BEIIIECTB, OTHOCSIIUXCS K Pa3JINYHBIM KJIACCAM HEOPraHMUYECKUX COEMHEHUH, FeHeTHYecKas
CBSI3b HEOPTaHUYECKHUX BEIIECTB.

Knaccudukanus XuMHUuecKruX peakiui o pa3iuyHbIM PU3HAKaM (10 YUCILY U COCTaBy
YUYaCTBYIOIIMX B PEaKIMH BELIECTB, 110 TEIUIOBOMY 3(h(eKTy, M0 N3MEHEHHIO CTeTeHeH
OKHCIICHHUSI XMMUYECKHX 3JIEMEHTOB, TI0 00PaTUMOCTH, MO YYaCTHIO KaTaln3aropa). IK30- U
SHIOTEPMUYECKUE PEAKIINH, TEPMOXUMHUYECKUE YPaBHEHHUSI.

[TonsiTre o ckopoctTu xuMH4YecKoil peakuuu. [lonsarre 06 oOpaTUMbIX U HEOOPATUMBIX
XUMHUYECKHX peakiusax. [IoHsATHe 0 TOMOTeHHBIX U FeTepOreHHbIX peakuusax. [lonsaTue o
katanuze. [loHsaTHe 0 XMMHU4YeckoM paBHOBecHU. DaKTOPHI, BIUSIOLINE HA CKOPOCTb

XUMHYSCKOM PCAKIMN U IMOJTOKCHUC XUMHUYCCKOI'O pPaBHOBECH .



OKHCIUTENbHO-BOCCTAHOBUTEIbHBIEC PEAKIINH, FIEKTPOHHBINA OalaHC OKHCIUTENBHO-
BOCCTAaHOBUTENIBHOM peakiy. CocTaBlIeHUE YPaBHEHUI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKIuii ¢ UCIIOJIb30BaHUEM METO/1a JIEKTPOHHOTO OanaHca.

Teopust 2MeKTPOTUTHUECKON AUCCOIMALIMU. DICKTPOIUTHI U HEANEKTPOIUThl. KaTuoHsl,
AHUOHBI. MexaHU3M JAUCCOLMAIMY BEUIECTB C Pa3IMUYHBIMU BHIaMU XUMUYECKOU CBSI3U.
Crenenp quccounanuyl. CUiabHbIE U ClIa0ble AIEKTPOIHUTHI.

Peakuinu noHHOTO OOMEHA. Y CIIOBUS MPOTEKAHUS PEAKIMii HOHHOTO 0OMEHa, OJTHBIE U
COKpaIlléHHbIC HOHHBIE YpaBHEHUs peakiinii. CBOMCTBA KUCIOT, OCHOBAaHUM U COJIEH B CBETE
MpeJICTaBICHUI 00 NEKTPOIUTHYECKOM qucconnanui. KauecTBeHHbIE peakui Ha HOHBI.
[TonsTHE O THIPONIHU3E CONEN.

Xumuueckuii IKcnepumenm:

03HAKOMJICHHE C MOJIEJIIMH KPUCTATUYECKUX PEIIETOK HEOPTaHUYECKUX BEIIECTB —
METaJUIOB U HEMETAJUIOB (rpaduTa U ajMasa), CI0KHBIX BEUIECTB (XJIOpHIa HATPHs),
MCCJIEJOBAaHHUE 3aBUCMOCTH CKOPOCTH XMMHYECKON pEeaKIIMU OT BO3JIEHCTBUS PA3IUYHBIX
(bakTopoB, HCCIEA0BaHUE IEKTPOIPOBOIHOCTHA PACTBOPOB BELIECTB, MIPOLIECCA AUCCOLALIU
KHCIIOT, IeJioueii u cosield (BO3MOKHO HCIIOIb30BAHUE BUICO MATEPUATIOB), IPOBEICHHE
OTIBITOB, WJUTIOCTPUPYIOUINX MPU3HAKU MPOTEKAHUS peakinii HOHHOTO oOMeHa (0Opa3oBaHue
0CaJIKa, BbIJIEJICHNE ra3a, 00pa30BaHNE BO/IbI), ONBITOB, UJUTFOCTPUPYIOLIUX TPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKUil (TOpEeHHUE, PEaKUU Pa3JIoKEHUs, COETUHEHMS),
pacrio3HaBaHHE HEOPraHMUYECKUX BEIIECTB C MOMOILBIO KAYeCTBEHHBIX PEAKIUi Ha HOHBI,
pEelIeHNe YKCIIEPUMEHTAIbHBIX 3a/1a4.

HemeTauibl 4 MX coeJUHEHUSA

OO61as xapakTepucTHKa rajioreHoB. OCOOEHHOCTH CTPOEHHS aTOMOB, XapaKTepHbIE
cTeneHu okucienus. CTpoeHue U (pu3ndeckre CBOWCTBA MPOCTHIX BELIECTB — raJIOreHOB.
XuMHUECKHe CBOICTBA Ha MPUMeEpE XJIopa (B3aMMOAEHCTBHE ¢ METANIaMH, HEMETallJIaMH,
nienoyamu). Xaopoogopo. ConsiHast KUCIIOTa, XMMUUYECKHE CBOMCTBA, MOJyUEHHE,
npuMeHeHue. JlelicTBre Xopa 1 XJI0pOBOJAOPO/ia Ha OpraHu3M yesioBeka. BaxHeme Xmopuast
Y X HaXO0XJIEHUE B IPUPOJIE.

O6mas xapakrepuctika 31eMeHToB VIA-rpynmnbsl. OCOOEHHOCTH CTPOCHHUS aTOMOB,
XapaKTepHble cTeneHu okuciaeHus. CTpoeHne u pu3nyeckue CBOWCTBA MPOCTHIX BEIIECTB —
KHCJIOpO/1a ¥ Cephl. AJNTOTPONHBIE MOIU(DUKALIMN KUCTIOPO/ia U Cepbl. XMMUYECKHE CBOMCTBA
cepsl. CepoBOIOpOJI, CTpOEHHE, GU3NUECKHE U XUMUYEeCKHe CBOMcTBAa. OKCHIIBI CEPhI KaK
IPEJCTaBUTENN KUCIOTHBIX OKCHIOB. CepHasi KUCIoTa, PU3NUECKUEe U XMMUYECKHE CBOWCTBA

(oOrIMe Kak mpeCcTaBUTENs Kilacca KUCIIOT U CeUpUUIECKre). XUMUUECKHE PEaKIliH,



Je’Kallye B OCHOBE MPOMBIIIIIIEHHOT0 ClIoco0a MoIy4eHus: cepHOM KUcioThl. [Ipumenenue
cepHoii KucIoThl. CONM CEpHOM KUCIOTHI, KAaUeCTBEHHAsl peaklus Ha cyiab(ar-noH. Haxoxnenue
Cepbl U €€ COCIMHEHUM B IpUpoAe. XUMUYECKOE 3arps3HEHUE OKPYXKAIOLEH CpeIbl
COEMHEHUSIMU cepbl (KUCIOTHBIE TOKAM, 3arpsi3HEHHE BO3yXa U BOJOEMOB), CIIOCOOBI €r0
IPEJOTBPALICHHUS.

OO6mas xapakrepucTika 31eMeHToB VA-rpynnbsl. OCOOEHHOCTH CTPOCHHUSI aTOMOB,
XapaKTEpHBIE CTETIEHU OKUCIIEHUS. A30T, paclpoCTpaHeHHE B IPUpPoe, GU3NIECKUE U
XUMHYecKHe cBoiicTBa. KpyroBopot a3ora B mpupoje. AMMHAK, €ro GU3n4ecKue 1 XMMUYECKHe
CBOWCTBA, IT0JTyyeHHe U npumMeHenne. Coiau aMMOHUS, UX (pU3MUecKre U XUMUYECKHEe CBOMCTBA,
npuMeHeHne. KauecTBeHHast peakiius Ha MOHBI aMMOHUS. A30THast KHCJIOTa, €€ MoJTydeHHe,
du3nYecKre U XMMUYECKUE CBOMCTBA (00IIMe KaK MPeICTAaBUTENS KJlacca KUCIIOT U
cneunduyeckue). McnoapzoBaHue HUTPATOB U COJICH aMMOHUS B KAU€CTBE MUHEPATbHbIX
ynoOpeHnit. XUMU4eCcKoe 3arps3HeHre OKpYXKarollel cpesibl COeTUHEHUAMH a30Ta (KUCIOTHBIE
JIOX/IH, 3arPsI3HEHUE BO3/1yXa, MOYBHI U BOJOEMOB). Docdop, autoTPOITHBIE MO PUKAIIN
docthopa, pusnueckue u xumuveckne cporictBa. Oxeun pocdopa (V) u pochopHas kucinora,
¢du3nueckre U XMMUUYECKHE CBOMCTBA, nosryueHue. Mcnonb3oBanue pocdaros B kauecTse
MHUHEpaJIbHBIX Y100pEHUH.

O6mas xapakrepuctuka 31eMeHToB IV A-rpynmbl. OcoOeHHOCTH CTPOEHUS aTOMOB,
XapaKTEpHBIEC CTETIEHU OKUCIICHUS. YTIIEpOo/I, aJUIOTPOITHbIE MOTU(MUKAIIUIH, PACTIPOCTPAHEHNE B
npupoe, Gpuzndeckue 1 XuMHueckue cBoiicta. AncopOuus. Kpyropopot yriepona B nmpupose.
Oxcuzpl yriaepojia, ux pu3nuecKkue 1 XMMU4eCKHe CBOMCTBA, AeWCTBUE Ha )KUBbIE OPraHU3MBbI,
NOJTyYeHHEe ¥ TPUMEHEHHE. DKOJIOrHIEeCKUe MPOOIeMBbI, CBSI3aHHbIE ¢ OKcuaoM yriepoaa (1V),
THIIOTE3a II00aThbHOTO MOTEIICHUS KIIMMaTa, MTapHUKOBBIA 2P QeKT. YTopHas KHCI0Ta 1 e€
COJIM, UX (PU3NYECKHE U XUMHUECKUE CBOICTBA, MoyueHue U npuMeHeHne. KauecTBenHas
peakuus Ha kKapOoHaT-noHbI. Vcnonbp30BaHue KapOOHATOB B ObITY, MEIULIMHE,
MIPOMBITIIJICHHOCTH U CEITLCKOM XO35HCTBE.

[TepBoHaYaTEHBIC TIOHATHS 00 OPraHUYECKHUX BEIIECTBAX KaK O COSAMHEHHX yriiepo/ia
(MeTaH, 3TaH, 3TUJIEH, alleTHJIEH, STaHOJI, TJIMLEPHH, YKCYyCcHas KucioTa). [IpupoiHsie
UCTOYHUKHU YTIIEBOIOPOJIOB (yroiib, IPUPOIHBIN ra3, HeTh), MPOAYKTHI UX EpepabOTKH
(6eH3uH), UX POJIb B OBITY ¥ IPOMBINIIIEHHOCTH. [IoHSITHE 0 OMOJIOTMYECKH BaXKHBIX BEIECTBAX:
KHpax, OenKax, yriaeBoJax — U UX pOJIM B )KU3HU YelloBeKa. MaTtepraibHOe eTMHCTBO
OpPraHUYeCKUX U HEOPraHMYECKUX COEAMHEHH.

KpemHuuii, ero ¢pusndeckre 1 XUMHUYECKUE CBOMCTBA, MOIY4YEHUE U TPUMEHEHHE.

Coenunenus kpemHus B mpupoje. Oomue npeactaBienus o0 okcuae kpemuus (1V) u



KpeMHHEBOU KuciaoTe. CHIIMKAThI, UX MCTOJIB30BaHNE B OBITY, B MPOMBINIJICHHOCTH. BaxHelmme
CTpOMTENbHbIC MAaTepHAIIBL: KEPAMHUKA, CTEKIIO, IIEMEHT, OETOH, xKene300eToH. [Tpodaembr
0€30MacCHOr0 UCNOIb30BaHUs CTPOUTEIbHBIX MATEPHAIIOB B IIOBCEJHEBHOM JKU3HHU.

Xumuueckuii IKCnepumenm:

u3ydeHue o0pa3oB HEOPraHUYECKUX BEIECTB, CBOMCTB COJISTHOM KHCIIOTHI, IPOBEICHUE
Ka4eCTBEHHBIX PEAKIIMIA Ha XJIOPUA-UOHBI U HAOJII0ICHUE TPU3HAKOB UX MIPOTEKAHMUS, OTIBITHI,
oTpakaromue GU3NIeCKue 1 XUMUUYECKHE CBOMCTBA TaJIOT€HOB U UX COCMHEHUH (BO3MOKHO
HCIIOJIb30BaHUE BUACOMATEpUaloB), O3HAKOMIIEHUE ¢ 00pa3liaMu XJIOPUJI0B (TaJlOTeHUI0B),
03HAKOMJIEHHE C 00pa3lamMu cepbl U €€ COeTMHEHUSIMU (BO3MOYKHO HCIIOJIb30BaHUE
BUIEOMATEPHAJIOB), HAOIIOJCHHE TIpoIIecca OOYTTIMBaHMS caxapa Mol ICHCTBHEM
KOHLEHTPUPOBAHHOMN CEpHOM KHCIIOThI, U3yUYEHHE XUMUUECKHX CBOMCTB pa30aBiIeHHOMN CEpHOM
KHCIIOTHI, IPOBE/IEHNE KAaUeCTBEHHOM peakliuy Ha Cylb(aT-uoH U HaOII0AeHUEe TPU3HaKa €€
MPOTEKaHUs, O3HAKOMIIEHUE ¢ (PU3NUEeCKHMH CBOWCTBaMU a30Ta, (hocdopa 1 UX COSTUHEHHI
(BO3MOKHO MCIOJIH30BAHNE BHICOMATEPUAIIOB), 00pa3IaMu a30THBIX U (hOCHOPHBIX YIOOpEHHIA,
noJy4eHue, coOnpanue, pacro3HaBaHUe U U3yYeHHUE CBOMCTB aMMHUaKa, IPOBEACHNE
KaueCTBEHHBIX peakluii Ha HOH aMMOHUA U GocaT-uoH U U3ydeHHE MPU3HAKOB UX
MPOTEKaHHUs, B3aUMO/ICHCTBHE KOHIICHTPUPOBAHHOM a30THOM KUCIIOTHI C MEIbI0 (BO3MOKHO
HCIIOJIb30BaHNE BUAEOMATEPUAJIOB), U3yUYE€HUE MOJIENEeH KPUCTAIIIMYECKUX PEIIETOK anmasa,
rpadurta, QpyepeHa, 03HAKOMJICHHE C MPOIIECCOM aICOPOIIUU PACTBOPEHHBIX BEIIECTB
aKTUBUPOBAHHBIM YIJIEM U YCTPOMCTBOM MPOTHBOra3a, MoJy4eHne, coOnpaHue, pacio3HaBaHue
U U3y4YEeHUE CBOMCTB YIJIEKHUCIIOro ra3a, IpoBe/IeHUEe KaueCTBEHHBIX peakiyil Ha KapOoHaT U
CUJIMKAaT-UOHBI U U3yYEHUE MPU3HAKOB UX MPOTEKaHUsI, 03HAKOMJIEHHE C TIPOAYKLIUEH
CHWJIMKaTHON IMPOMBIIIEHHOCTH, PEIlIEHUE 3KCIIEPUMEHTANIbHBIX 3a/1a4 110 TeMe «Baxueiiue
HEMETAJUIBI U UX COCIUHEHUS.

Metanbl M X COeIMHECHHUS

OO61mas XxapakTepuUCTHKa XUMUYECKUX AJIEMEHTOB — METAJIJIOB HA OCHOBAHUHU UX
nonoxkeHus B [lepuoandeckoi cucreme xuMuueckux anemeHToB [[. . MennaeneeBa u ctpoeHus
atoMoB. CTpoeHue MeTauioB. MeTamnueckas CBA3b M METAJUINYECKAs KPUCTAIUIMUECKAs
peiméTKa. DIEKTPOXUMUUECKUN PsIi HAIPSDKEHUH METAIIoB. PU3NYECKUE U XUMUYECKHE
cBoiicTBa MeTaioB. OO1Me criocoOkl MoydeHus MeTasioB. [ToHsTHE 0 KOPPO3UH METAIIIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI MX OT KOppo3uu. CriaBsl (CTallb, YyT'yH, TIOPATIOMUHUHN, OpOH3a) 1
UX IPUMEHEHHE B ObITY U IPOMBIIIJICHHOCTH.

[Ilenouynsle MeTAILIBL: TOJIOKEHKE B [leproanueckoi cucTeMe XMMHUYECKHUX 3J1eMEHTOB /1.

N. MenaeneeBa, CTpOEHUE UX aTOMOB, HAXOXKJCHHUE B Tpupoae. Pu3nyeckue 1 XUMHYECKUE



cBoiicTBa (Ha mpuMepe HaTpus U Kanus). OKCuAbl U TUAPOKCUIB HAaTpus U Kanus. [Ipumenenue
IIEJIOYHBIX METAJIJIOB U UX COEAMHEHUH.

[I{esrouHO3eMENBbHBIE METAIIBI MArHUM U KaJIbLUN: 1T010KeHue B [lepuoanueckoit
cucteme xumuueckux snemenToB /. . Menaeneesa, crpoeHre UX aTOMOB, HAaX0X/IEHUE B
npupoje. Dusnueckre U XUMUYECKHE CBOMCTBA MarHus U Kayiblins. BaxHeie coequHeHns
KaJIblMs (OKCUI, THIPOKCH, COH). JKECTKOCTH BOJBI M CIIOCOOBI €€ yCTpaHEHHS.

AmoMuHuii: nonoxxenue B [lepuonnyeckoil cucteme XxuMndeckux anemenTosn /1. U.
MenneneeBa, cTpoeHre aToMa, HaXoXJIeHue B pupoze. Puznyeckrue 1 XuMUYECKHe CBONCTBA
anmoMuHus. AMQOTEpHbIE CBOWCTBA OKCUA U THJIPOKCH/Ia AITFOMUHHUSL.

Kene3o: nmonoxenue B [leproanueckoit cucreMe XuMU4ecKux 3semMeHToB /. .
Memnzeneesa, CTpOEHHE aTOMa, HaX0XkAeHHE B Ipupojie. Pusnueckue 1 XMMUYECKUE CBONCTBA
xenesza. Okeunipl, ruapokcuabl u conu xenesa (1) u sxenesa (111), ux cocras, cBoiicTa u
MOJTyYeHHeE.

Xumuueckuii IKcnepumenm:

03HAKOMJICHHE C 00pa3IiaMi METAJLIOB H CIIABOB, UX (PU3NICCKUMHU CBOWCTBAMH,
U3YyYEHUE PEe3yIbTaTOB KOPPO3UU METAIIIOB (BO3MOXKHO MCIOIB30BAaHUE BHIEOMATEPUAIIOB),
0COOCHHOCTEH B3aMMO/ICHCTBUS OKCUA KAIIbLIMs U HATPUS C BOJOH (BO3ZMOKHO UCIIOJIB30BaHUE
BUJICOMATEPHAJIOB), UCCIIEJOBAaHNE CBOMCTB >KECTKOM BOJIbI, IIPOLIECCa TOPEHHUS Kees3a B
KHCII0po/ie (BO3MOYKHO HCIIOJIb30BAHUE BUIEOMATEPHUAIIOB), TPU3HAKOB IIPOTEKAHUS
Ka4eCTBEHHBIX PEAKIMI Ha MOHBI: MarHUsl, KalbLius, ATIOMUHMS, IIMHKa, kene3a (1) u xenesa
(1), memau (1), HabMOAEHUE U OMMCAHKE TIPOIECCOB OKPAIIMBAHUS TNITAMEHH HOHAMH HATPH,
KaJIus ¥ Kanbliys (BO3MOKHO MCIIOJIb30BaHUE BUJIEOMATEPHAIIOB), HCCIIEI0OBaHUE aM(DOTEPHBIX
CBOMCTB r'MAPOKCUIA aTIOMUHUS U THAPOKCHA LIMHKA, PEIIEHNE SKCIIEPUMEHTAIbHBIX 3a/1a4 110
TeMe «BajkHel1e MeTaulbl U UX COETUHEHUS».

XuMus M OKpyKamouas cpeia

BemectBa 1 MaTepuainsl B MOBCEHEBHOM )XKM3HU yesnoBeka. be3onacHoe nconb3oBaHue
BEIIECTB U XMMHYECKHX peakluii B ObITy. [lepBas moMoIib npu XUMHUYECKHX 0XKOTrax U
OTpaBJICHUSIX.

XUMHUECKOE 3arps3HeHUE OKpYXKarolel cpeibl (peaeabHast JoImycTUMasi KOHIEHTpalus
BeniecTs, gainee — [1/1K). Ponp Xxumuu B pemieHuu 3K0JI0THYECKUX MTPOOIIEM.

Xumuueckuii IKcnepumenm:

u3ydeHre o0pas3IoB MaTepHaoB (CTEKIIO, CIIaBbl METAUIOB, TOJIUMEPHBIE MaTEPHUAIBI).

Mesxicnpeomemmuuie ceasu



Peanunzarnmst MeXIIpeAMETHBIX CBS3€H MPU M3YYCHUH XUMHU B 9 KiTacce OCYIIECTBISCTCSI
4yepe3 UCIO0JIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHbBIX TOHITHH, TaK U MOHSTHH,
ABJIAIOINUXCA CUCTCMHBIMUA JJIS1 OTACJIbHBIX ITPEAMCTOB CCTCCTBCHHO-HAYYHOI'O HUKJIA.

OO01ue ecTeCTBEHHO-HAYYHBIC MOHATHS: HAy4HBII (DaKT, TUIIOTE3a, 3aKOH, TCOPHS,
aHaJIN3, CUHTE3, KIacCU(BHKAIHs, IEPUOANIHOCTD, HAOIIOICHHUE, SKCIIEPUMEHT,
MOJIIIMPOBAaHKE, U3MEPEHUE, MOJIEIIb, SIBIICHUE, TAPHUKOBBIN 3(p(eKT, TEXHOIOTHS, MaTepHaIbl.

®dusuka: Matepus, aTOM, dJIEKTPOH, IPOTOH, HEUTPOH, NOH, HYKJIU, U30TOIIbI,
PaZAMOaKTHBHOCTD, MOJICKYJIA, SJICKTPUYCCKHI 3apsil, IPOBOJIHHUKH, ITOJTYIIPOBOIHUKH,
JIMDIICKTPHUKH, (DOTORIIEMEHT, BEIIECTBO, TEJI0, 00BEM, arperaTHoe COCTOSIHUE BELIECTBA, a3,
pPacTBOp, pAaCTBOPUMOCTbD, KPUCTALTNYECKAs PEIIETKA, CIUIaBbI, PU3NUCCKUE BEIIMIUHBI,
€IMHUIIBI U3MEPEHHUS, KOCMUYECKOE TIPOCTPAHCTBO, TUIAHETHI, 3BE3/1bl, COJHIIE.

Buosnorus: ¢poTocuHTes, qpIxanue, Ouocdepa, IKOCUCTEMa, MHHEPATIbHBIC Y100peHNS,
MHKPODJIEMEHTBI, MAKPOAJICMEHTBI, TUTATEIbHBIC BEILIECTRA.

['eorpadus: armocdepa, ruapochepa, MEHEPAIbI, TOPHBIE TIOPOBI, TOJIE3HBIC

HCKONIa€MbI€, TOIIJIMBO, BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI
JIMYHOCTHBIE pe3yJabTaThl OCBOEGHUS IPOrpaMMbl OCHOBHOrO 0Omiero o0Opa3oBaHus

JOCTUTAIOTCS B XOZIe O0OY4YEHHUsI XMMUHU B €IUHCTBE YU€OHOH M BOCIIUTATEIbHOM JEATEIbHOCTH B
COOTBETCTBUM C  TPAJAULMOHHBIMU  POCCUMCKMMHM  COLMOKYJBTYPHBIMM U JTyXOBHO-
HPaBCTBEHHBIMH LEHHOCTSIMH, MPUHATHIMH B OOINECTBE MpPaBUIAMHU M HOPMaMmH MOBEICHHUS U
CHOCOOCTBYIOT MPOLIECCaM CaMOIIO3HAHMSI, CAMOPA3BUTHUS M COLIMATTU3ALMH 00yUYarOIIUXCSl.

JIMYHOCTHBIE PpE3yNbTaThl OTPaXat0T TI'OTOBHOCTh OOYYArOIIMXCS PYKOBOJCTBOBATHCS
CUCTEMOM NO3UTHBHBIX LIECHHOCTHBIX OPHEHTALMi M pacIIMpPEHHUE ONbITAa ACSITEIbHOCTU Ha €€
OCHOBE, B TOM YHCJI€ B YaCTH:

1) naTpHOTHYECKOr0 BOCIIMTAHMS:

LIEHHOCTHOTO OTHOILLIEHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUUECKOMY U HAyYHOMY
HACJIEAUIO, NMOHMMAHUS 3HAUEHUS XMUMHUYECKOM HayKM B >KM3HU COBPEMEHHOrO OOILECTBa,
CHOCOOHOCTH BIIAJIETh OCTOBEPHOW HH(OpMAIUei 0 MepeaOBhIX TOCTHIKCHUSX U OTKPBITHIX
MHUPOBOH M OTE€YECTBEHHON XMMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTpOHCTBE
MHpa 1 001IecTBa;

2) rpaKIaHCKOr0 BOCIIMTAHMS:

IPEJICTABICHHUSI O COLMAIbHBIX HOpPMax M MpaBHJIaX MEXJIMYHOCTHBIX OTHOIICHUH B
KOJUIEKTUBE, KOMMYHHKaTUBHOM  KOMIIETEHTHOCTM B OOILECTBEHHO  IOJIE3HOM,
y4yeOHOHCCIIeI0BaTEeNbCKONW, TBOPUECKOM W JAPYrMX BUAAX JI€ATENBHOCTH, T'OTOBHOCTH K
pa3Ho00pa3HOW COBMECTHOW JIEATENBHOCTH MPHU BHIMOJHEHUH Y4eOHBIX, TO3HABATENbHbIX 3a/1a4,
BBIMIOJTHEHUM XUMHYECKUX OSKCIEPUMEHTOB, CO3JaHUM YUEOHBIX IPOEKTOB, CTPEMJIEHMS K
B3aMMOIIOHMMAHUIO M B3aMMOIIOMOIIM B Ipoliecce 3TOW y4yeOHOM NesTeTbHOCTH, TOTOBHOCTU
OLICHMBATh CBOE IIOBEJIEHUE M IOCTYNKM CBOMX TOBapHIlEHd C TMO3MLIMHM HPaBCTBEHHBIX U
MIPABOBBIX HOPM C YYETOM OCO3HAHHUS MOCIIEJCTBHUI MOCTYIKOB;

3) HEeHHOCTH HAYYHOT'0 MO3HAHMS

MHUPOBO33PEHUYECKUE  NPEIACTABICHHUS O  BEUIECTBE M  XMMHYECKOM  PEaKIUH,
COOTBETCTBYIOILIUE COBPEMEHHOMY YPOBHIO Pa3BUTHUsS HAyKM M COCTaBISAIOLIME OCHOBY JUIS
NMOHMMAaHUA  CYHIHOCTH HAyYHOM  KapTUHBl MHpa, MpeJICTaBiIeHHs] 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHs MPHUPOJIbI, B3aUMOCBA3SIX YeJIOBEKa C MPUPOAHON Cpeaod, O poiu
XUMHH B IO3HAHUU 3THX 3aKOHOMEPHOCTEN;

NIO3HABATEIIbHBIE MOTHUBBI, HAIIPABJICHHBIE Ha IIOJIyYEHHUE HOBBIX 3HAHUN MO XHMHH,

HEOOXOAUMBIE I OOBACHEHHS HAOJIIOJaeMbIX IIPOLIECCOB M SIBJICHHM, ITO3HABATEIbHOM,



MH(OPMALIMOHHON U YUTATEIbCKOM KYJIbTYpbI, B TOM YHCJIE€ HAaBBIKOB CAaMOCTOSITENIbHOI pabOThI
C y4eOHBIMHU TEKCTaMHM, CIIPABOYHOH JUTEpPATypOd, NOCTYHMHBIMU TEXHHUYECKMMM CpPEICTBAMH
UH(POPMALMOHHBIX TEXHOJIOTHUH;

UHTEpeC K OOyYeHHI0 M MO3HAHHIO, JIF0O03HATEIbHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
camM000pazoBaHuI0, MPOEKTHOM M HCCIEA0BATEIbCKON NEATENBHOCTH, K OCO3HAHHOMY BBHIOODY
HaMpaBJICHHOCTH M YPOBHsI 00yUeHUs B JaJIbHEHIIEM;

4) ¢popMHUPOBAHHS KYJIBTYPHI 3/10POBbSI:

OCO3HAaHUE LEHHOCTH >KU3HU, OTBETCTBEHHOI'O OTHOIIEHHS K CBOEMY 3J0pPOBBIO,
YCTAaHOBKM Ha 3J0pOBbI 00pa3 >KW3HHM, OCO3HAHME MOCIEACTBHUI U HENpHUSITHE BPEIHBIX
NpUBbIUEK (YMOTPEOJICHUST alKOrojsl, HAPKOTHKOB, KYpPEHHs), HEOOXOAWMOCTH COOIIOACHUS
npaBui1 0€30MacHOCTH TpU OOpamieHHH ¢ XUMHYECKHMMH BEUIECTBAaMH B OBITY W peajbHOMN
JKU3HHU;

5) Tpy/10BOT0 BOCIIUTAHUS

MHTEpEC K MPAKTUIECKOMY M3YUYEHUIO MPO(ECCHii U TpyAa pa3IMdHOro poja, YBaKECHUE K
TpyAy M pe3yibTaTaM TpYJIOBOW JEATEIbHOCTH, B TOM 4YHCIE€ Ha OCHOBE HPUMEHEHUs
NPEeIMETHBIX 3HAHUW 10 XUMHH, OCO3HAaHHBIA BBHIOOP WHIMBUAYAIbHOW TPACKTOPUU
NPOJOHKEHUST 00pa3oBaHUs C Y4ETOM IJUYHOCTHBIX HMHTEPECOB M CIIOCOOHOCTH K XUMHUH,
OOIIIECTBEHHBIX MHTEPECOB W TMOTPEOHOCTEH, YCHENTHON MPOQEeCCHOHATILHON NEATeTbHOCTH U
Pa3BUTHSI HEOOXOIMMBIX YMEHUM, TOTOBHOCTh a/IallTUPOBATHCS B MPO(HECCUOHATIBHOM Cperie;

6) IKOJIOTHYECKOT0 BOCTIUTAHMSI:

HKOJIOTHUECKH 11eJIeCO00pa3HOe OTHOILIEHHE K MPUPOJAE KaK UCTOUHUKY KH3HH Ha 3emie,
OCHOBE €€ CYILECTBOBaHMS, MOHUMAHUE IIEHHOCTH 3J0pOBOro U 0Oe30macHOro odpasa *KHU3HH,
OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (HU3NYECKOMY U ICUXHUYECKOMY 37I0pPOBBIO,
0CO3HAHME LIEHHOCTH COOJIIO/ICHHsI MpaBUJI 0€30MacHOTrO MOBEACHUS MpU paboTe C BEeleCTBaMH,
a TAK)KE B CUTYaLUAX, YIPOXKAIOIINX 3J0POBBIO U KU3HHU JIOCH;

CIIOCOOHOCTH TPHUMEHSTh 3HAHUS, IMOJIydaeMble NpPU H3YyYEHUH XUMHH, IS pelleHus
3a/1a4, CBSA3aHHBIX C OKPYXAIOIIEH NPUPOIHON CPEAOid, AJIsl TOBBIIEHUS YPOBHS AKOJIOTMYECKOM
KYJBTYpBbl, OCO3HaHUA TINI00ATBHOTO XapaKTepa SKOJIOTHYECKUX MPOOIeM U MyTel MX peleHHs
MIOCPEACTBOM METOJIOB XMMHMH, SKOJIOIMUECKOTO MBILUIEHUS, YMEHHSI PyKOBOJICTBOBATHCSI UM B
ITO3HABATEJIbHON, KOMMYHUKATUBHON M COLMATIbHOM MPAKTHKE.

METANPEAMETHBIE PE3YJIbTATHI

B cocraBe MerampeaMeTHBIX pe3yJibTaTOB BBIIEISAIOT 3HAYMMBble Ui (OPMHUPOBAHUS
MHUPOBO33PEHUS OOILEHAYYHbIE TOHATHUS (3aKOH, TEOpHs, MPUHIMII, TUIOTE3a, (HaKT, cucrema,

MPOLIECC, SKCIIEPUMEHT U JPYTOE.), KOTOPbIE UCHOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX



npeaMeTax U MO3BOJISIIOT Ha OCHOBE 3HAHUM U3 ATUX MPEeIMETOB (POPMUPOBATH MPEJICTABICHHUE O
[EJIOCTHOW HAy4YHOW KapTUHE MHpa, U YHUBEpCAIbHbIC ydeOHBIC NEHCTBUS (IIO3HABATEIbHBIC,
KOMMYHHUKATHBHBIC, PETYJSATUBHBIE), KOTOpble 00ecnednBarOT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITENIbHOMY TUIAHUPOBAHUIO M OCYIIECTBICHUIO YU€OHOM e TEIbHOCTH.

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE yUeOHbIe JeiiCTBHS

ba3oBble Jlornyeckue AecTBUA:

YMEHHUSI MCIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIIJICHUS TPU OCBOCHMHM 3HAHMI:
pacKpbiBaTh CMBICI XMUMHYECKHUX MOHATHH (BBIOCNATH MX XapaKTEpHbIE MPHU3HAKH,
YCTaHaBIIMBATh B3aMMOCBS3b C JIPYTUMH MOHATUSMU), UCIIONb30BATh MOHSATHUS AJIsi OOBSICHEHUS
OTIICNbHBIX (PAKTOB W SIBJICHWUW, BBIOMPATh OCHOBAaHUS WM KPUTEPHUH I KIACCH(PHUKAITUN
XUMHUYECKHUX BEIIECTB U XUMUYECKUX PEAKIUH, YCTaHABIUBATh IPUYMHHO-CIICJCTBEHHbIE CBS3H
MEXy O0BEKTaMHU U3YyU€HUs, CTPOUTH JIOTUYECKUE PACCYXKIeHUs (MHAYKTUBHEIC, IEAYKTUBHBIE,
0 aHAJIOTHH), eNaTh BBIBOJBI U 3aKIIOUCHUS;

yMEHUE MPUMEHSATH B MPOIECCE MO3HAHUSA MOHATHA (NIPEAMETHBIE U METANPEAMETHBIC),
CUMBOJIMYECKUE (3HAKOBBIC) MOJICTH, HCIIOIB3yeMble B XHMHH, MPEOOPA30BBIBATH IIHPOKO
MPUMEHSEMbIE B XUMHUH MOJIEIbHbBIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOII 3JIEMEHTA),
xumMuueckas ¢GopMylia M ypaBHEHHE XUMHUYECKOH pEeakiuu — TMpU pEIIeHud YydeOHO-
MO3HABATENIBHBIX 3a/ady, C Y4YETOM OTUX MOJEIBHBIX MPEJICTABICHUN BBIABISITH U
XapaKTepU30BaTh CYIECTBEHHBIC MPU3HAKU H3YYa€MbIX OOBEKTOB — XUMHUYECKHX BEIIECTB U
XUMHUYECKHX PEaKIIMi, BBISIBISATH OOIIHE 3aKOHOMEPHOCTH, MPUYMHHO-CIICACTBEHHbBIE CBSI3U U
MIPOTUBOPEYUS B U3yUaEMBbIX MPOIECCaX U SABICHUSIX.

ba3oBble ucciienoBare/ibCKue AeCTBUSA:

YMEHHUE HCIOJIb30BaTh MOCTABJIEHHBIE BOMPOCHl B KAayeCTBE MHCTPYMEHTa MO3HAHUA, a
Takke B KayecTBE OCHOBBI i (POPMUPOBAHUS THUIIOTE3bl MO TMPOBEPKE MPABUILHOCTU
BBICKA3bIBAEMbBIX CYK/ICHHII;

npuoOpeTeHne OmbITa MO TUIAHHUPOBAHUIO, OPTaHU3AIMH W TPOBEACHUIO YYCHUYECKUX
AKCIIEPUMEHTOB, YMEHHE HAOJI01aTh 32 XOJ0M TPOIECCa, CAMOCTOSITEIHHO TIPOTHO3UPOBATH €r0
pe3ynbTaTt, (GOpMyIupoBaTh OOOOIICHHS M BBIBOJABI MO pe3ylbTaTaM IPOBEIEHHOTO OIBITA,
WCCJICTOBAHMSI, COCTABIISATh OTUET O POEIaHHOM paboTe.

Pa6ora ¢ undopmaumeii:

yMEHHUE BBIOMpaTh, aHATU3UPOBATH U HHTEPIIPETUPOBATH HH(DOPMAITHIO PA3THIHBIX BUOB
1 (HOpM IIPECTABICHHUS, TTOYYaEMYIO M3 Pa3HBIX HCTOYHUKOB (HAyYHO-TIOMYISpHAS TUTEpaTypa
XUMHUYECKOTO COJIep)KaHMs, CIpaBOYHBIE TOCOOMS, pecypchl HWHTepHeTa), KpPUTHUYECKU

OLICHUBATh IPOTUBOPEUUBYIO U HEJJOCTOBEPHYIO HH(OPMALIHUIO;



yYMEHHE MTPUMEHSATH PAa3IMYHbIC METOJIBI M 3aIPOCHI ITPH MTOUCKE U 0TOOpEe MHPOpMANU U
COOTBETCTBYIOIIMX JAHHBIX, HEOOXOJUMBIX JJIsl BBIITOJHEHHS YU€OHBIX U MO3HABATEIbHBIX 3324
OTIpeNeIEHHOr0 TUMA, MPHOOpPETEHHE OIbITa B 00JAaCTH MCIOJIB30BaHUS HH(POPMAITMOHHO-
KOMMYHUKATHBHBIX TEXHOJIOTHH, OBJIaJICHUE KyJIbTYPOH aKTUBHOTO HCIOJIB30BaHUS Pa3IMUHBIX
IIOMCKOBBIX CHCTEM, CaMOCTOSITEJIbHO BBIOMPATh ONTHMAIBHYIO (OPMY IPEICTABICHHS
uHPOPMALMK U WUTIOCTPUPOBATH pEIIaeMble 3a/lauid HECIOKHBIMH CXEMaMH, JuarpaMMaMH,
npyrumu popmamu rpaduku U ©X KOMOUHALIUSAMUY;

yYMEHHE HCIIOJIb30BaTh M aHAIM3UPOBATh B IpOIEcCe y4yeOHOW M MCCIENOBATEIbCKOM
JeATeIFHOCTH MH(POPMAIIHIO O BIMSIHUY ITPOMBIIUIEHHOCTH, CEIbCKOTO X03HCTBa M TPAHCIIOPTa
Ha COCTOSTHHE OKPY’KaIOLIeH MTPUPOJHON CPEJIbI.

KoMMyHUKAaTHBHbIE YHHBepcaJIbHbIe Y4eOHbI€ el cTBUA:

yMEHHs 3aJaBaTh BOINPOCH (B XOJ€ auajgora W (WiaM) AWCKYCCHM) TIO CYIIECTBY
oOcyxaaeMoll TeMbl, ()OPMYIUPOBATH CBOM NPEMAJIOKEHUS OTHOCHTEIHFHO BBITOJHEHUS
MPEVI0KEHHOM 3a/1a4u;

YMEHUS TPEACTABIATH MOJYyYCHHBIE Pe3yIbTaThl TO3HABATEIBHON NEATEILHOCTH B YCTHBIX
¥ TUCBMEHHBIX TEKCTaxX; JeJaTh IPE3CHTAUI0 pE3yIbTAaTOB BBHIMOJIHEHHS XUMHYECKOTO
9KCIIepUMEHTa (J1a0OpPaTOPHOTO OIbITa, JIAOOPATOPHOW PabOTHI MO HCCIIEJOBAHUIO CBOWMCTB
BEIIIECTB, YU€OHOTO MPOEKTA);

YMEHUSI Y9eOHOTO COTPYTHHYECTBA CO CBEPCTHHKAMH B COBMECTHOH IMO3HABATEIHHON U
UCCIIEIOBATEIbCKON JIEATENIbHOCTU NPH PELICHUH BO3HMKAIOIMX NpoOjeM Ha OCHOBE yuéTa
OOIIMX HHTEPECOB U COTJacoBaHMs MO3MLUH (0O0CYX/IeHUs, OOMEH MHEHUSMH, «MO3TOBBIE
HITYPMBI», KOOPIMHAIMS COBMECTHBIX JEHCTBHIA, ONPECIICHHE KPUTEPUEB TI0 OI[CHKE KayecTBa
BBITIOJITHEHHOU PabOThI U IpyTHe).

Pery1siTuBHBIE yHHBepcalbHble y4eOHbIe AeiicTBUA:

YMEHHUE CaMOCTOSITENIbHO ONPEAENATh LENU JesITeIbHOCTH, IaHUPOBATh, OCYIIECTBIATD,
KOHTPOJIMPOBATh M TIPM HEOOXOJAWMOCTH KOPPEKTHUPOBATH CBOIO JIECATEILHOCTH, BHIOMPATH
HaubOosnee HS(PQeKTUBHbIE CHOCOOBI pelieHus Y4eOHbIX M TO3HaBaTeNbHBIX  3ajad,
CaMOCTOSITENIFHO COCTABJIATh MM KOPPEKTHPOBATH MPEAJIOKEHHBIM JITOPUTM JIEHCTBHNA NpU
BBIMOJIHEHUH 33JaHUN C y4€TOM MOJy4YeHHs] HOBBIX 3HAHUH 00 M3y4aeMbIX OOBEKTax —
BEIIECTBAX W PEAKIUIX, OIICHUBATh COOTBETCTBHE TOJYYCHHOTO pe3ysIbTaTa 3asBICHHOW IENH,
YMEHHUE HCIOJIb30BaTh U aHAJTM3UPOBATh KOHTEKCTHI, IPEJIaracMble B YCIIOBUH 3aIaHHH.

NPEIMETHBIE PE3YJIbTATbBI

B cocraBe mnpeaMeTHBIX pE3yJIbTAaTOB IO OCBOEHHUIO 0053aTENBHOTO COJEPIKAHMS,

YCTAaHOBJICHHOTO JIaHHOW denepasbHOM pabodeil mporpaMMoi, BBIACIAIOT: OCBOCHHBIC



oOydarlomuMucs Hay4yHble 3HAHHUS, YMEHHs M CHOCOObI JeWcTBUM, crenuduyeckue s

HpGI[MeTHOfI obactu ((XI/IMI/ISI», BUJbI JCATCIBHOCTHU II0 IIOJIYYCHHIO HOBOT'O 3HAHHA, €TI0

UHTEPIpETALNH, TPEOOPA30BAHUIO U IPUMEHEHHUIO B PA3JIMUHBIX YUCOHBIX U HOBBIX CUTYaIUSX.

K konny oOydeHus B 8 kiacce mpeaMeTHbIE pe3yibTaTbl Ha 0a30BOM YPOBHE JOJIKHBI

OoTpaxkaTb cHOPMUPOBAHHOCTH Yy OOYUAIOIIUXCSI YMEHHI:

pacKpbIBaTh CMBICII OCHOBHBIX XMMUYECKUX IOHATHUN: aTOM, MOJIEKYJa, XUMHUECKUN
JJIEMEHT, NPOCTOE BEIIECTBO, CIIOKHOE BEILIECTBO, CMeCh (OAHOpOAHAas U
HEOJIHOPO/IHASA), BAJICHTHOCTb, OTHOCUTEJIbHAs aTOMHAs M MOJIEKYJISIpHAs Macca,
KOJIMYECTBO BELIECTBA, MOJIb, MOJSpHAs Macca, MaccoBas JOJs XUMHUYECKOIrO
3JIEMEHTAa B COEAUHEHHMM, MOJIIPHBIM OOBEM, OKCHJ, KHCIOTa, OCHOBAaHUE, COJIb,
AIIEKTPOOTPHIIATEIIEHOCTh, CTENICHh OKUCIICHUS, XUMHUYECKas peaKiusi, Kiaccuukanus
peaklMii: peakiui COeIMHEHMS], PEAKLIUU PA3JI0KEHUS, PEAKIIUU 3aMEIICHUS, PEaKIIUU
o0MeHa, 9K30- U SHAOTEPMHUECKUE PEaKIUH, TEIUIOBOM 3P deKT peakiuu, Sapo aToMa,
AJICKTPOHHBIA CJOW aTroMa, aTOMHas OpOUTalb, PagUyC aroMa, XUMHUYECKas CBS3b,
NOJIIpHAsl M HEIOJIApHAs KOBAJIEHTHAsl CBS3b, MOHHASI CBSI3b, MOH, KAaTHOH, AHUOH,
pacTBOp, MaccoBasi I0JIsI BelllecTBa (MPOIIEHTHAs KOHIIEHTPALIKA) B PaCTBOPE;
WJUTFOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHMUYECKHX IOHATUA WU MPUMEHSATH 3TU
MOHSTHS IIPH ONTUCAHUU BELLECTB U UX MPEBPAIICHUN;

UCIIOJIb30BaTh XHMHUYECKYI0 CHMBOJHMKY JUISI COCTaBJi€HHUS (OpMyn BeEIIeCTB U
YPaBHEHUN XUMUYECKUX PEAKIUH;

OTpeNieNIATh BAJICHTHOCTh aTOMOB 3JEMEHTOB B OMHAPHBIX COEAMHEHHSX, CTENEHb
OKHUCJICHHUS DJIEMEHTOB B OWHApHBIX COEIMHEHUSX, NPHUHAJIEKHOCTh BELIECTB K
onpeAeNéHHOMY KJaccy COEAUHEHMH 1o QopmyrnaMm, BHJ XHMHUYECKOM CBSI3U
(KOBaJIeHTHAsl U MOHHAs) B HEOPTAaHUYECKUX COCTUHEHUSX;

packpbiBaTh cMmbIca llepuoanueckoro 3akona . M. MenneneeBa: 1eMOHCTPUPOBATH
MOHMMAaHHE TMEPUOJNYECKON 3aBHCHUMOCTH CBOMCTB XUMHYECKHX 3JIEMEHTOB OT HX
nonokeHuss B Ilepumonuyeckoil cucreme, 3aKOHOB COXPAHEHHS MacChl BEIECTB,
MIOCTOSIHCTBA COCTaBa, AaTOMHO-MOJIEKYJISIPHOTO YYEHUS, 3aKOHa ABOrazipo;

ONHUCBHIBaTh M XapakTepu3oBaTh TabmuuHyto ¢opmy Ilepuonnueckoil cucTemsl
XUMHYECKHX JJIEMEHTOB: pa3inyaTh IMOHATUS «JIaBHas moAarpymnma (A-rpynma)» u
«mmobounast moxarpymnma (b-rpymma)», Manaeie W OodbIIHE TEPHOMBI, COOTHOCHUTH
o00o03HaueHusl, KoTopele UMetoTcst B Tabnuue «llepuoanyeckas cucremMa XMMHYECKHX

9JICMCHTOB I[ H. MenaeneeBay ¢ 4HCIOBBIMH XapaKTCPUCTHKAMH CTPOCHUSA aTOMOB



XMMHYECKMX DJEMEHTOB (COCTaB M 3apsa  sapa, oOllee YUCIO 3JIEKTPOHOB H
pacripesielieHUe UX 10 3JICKTPOHHBIM CIIOSIM);

KJIacCU(UIIUPOBATh XMMUYECKHE JIEMEHTHI, HEOPTraHMYECKUE BEIIECTBA, XMMUYECKHE
peakuuu (IO YMCIYy M COCTaBY Y4YacTBYIOIIMX B pEaKIUH BEIIECTB, 10 TEIJIOBOMY
sddexry);

XapaKkTepu30BaTh (OMUCHIBATH) OOIIME XMMHUYECKHE CBOMCTBA BEIECTB PA3THMUHBIX
KJIAacCOB, TOATBEpKIAash  OMHCAHUE MPUMEPaMU  MOJIEKYJSIPHBIX  YpaBHEHUH
COOTBETCTBYIOLMX XMMUYECKUX PEaKIHii;

IPOTHO3UPOBATh CBOICTBA BELIECTB B 3aBUCHUMOCTH OT MX KAaueCTBEHHOI'O COCTaBa,
BO3MOYKHOCTH MPOTEKAHUS XUMHYECKHIX MPEBPALICHUN B PA3IMYHBIX YCIOBHSIX;
BBIYUCIISITE OTHOCUTEIBHYIO MOJICKYJISIPHYIO ¥ MOJIIPHYIO MacChl BEIIECTB, MACCOBYIO
JIOJIF0 XMMHUYECKOT'0 3JIEMEHTa 10 (hopMyJsie COeJUHEHNUs, MAaCCOBYIO JI0JIIO BEILECTBA B
pacTBope, MPOBOAUTH PAaCUEThI IO YPABHEHUIO XUMUYECKOH peakiuuy;

IPUMEHSITh OCHOBHBIC OIEPALMH MBICIUTEIBHON JESITEIbHOCTH — aHAJIU3 U CHHTE3,
CpaBHEHHE, 0000IIEeHUE, CUCTEMATH3AIHIO0, KIAacCU()UKALUIO, BBISABICHHE NPUYHHHO-
CJICZICTBEHHBIX CBsI3ed — JUI1 M3Y4YEHUS CBOICTB BEIECTB UM XMMHMYECKHX PEaKIMMH,
€CTeCTBEHHO-HAy4YHble =~ METOAbl  IO3HAaHUS  —  HAOIIOJECHME,  HM3MEpEeHHeE,
MOJIEJTMPOBAHUE, SKCIIEPUMEHT (PEATbHBIN U MBICICHHBIN);

ClIeZIOBaTh NpaBWJIaM TIOJIB30BaHUS XMMHYECKOH TIOCYyIOoW H  J1abOpaTOpHBIM
0o0OpyJIOBaHUEM, a TaKXke MpaBUiIaM OOpallleHUs C BELECTBAMHU B COOTBETCTBUH C
UHCTPYKLHUSAMH 10 BBIIOJIHEHHUIO JJAOOPATOPHBIX XUMHUYECKUX OIBITOB IO MOJYYCHHIO
U coOMpaHUIO Ta3000pa3HbIX BEIIECTB (BOJOpPOJAa M KHCIOpOJa), MPHUTOTOBICHHUIO
pacTBOPOB € ONPEAECIEHHON MAacCOBOM JI0JIEH pacCTBOPEHHOIO BEIIECTBA, MIJIAHUPOBATH
U TPOBOJUTH XMMHUYECKHE SKCIIEPUMEHTHI 10 PACMO3HABAHUIO PACTBOPOB ILENOYEH U

KHCJIOT C IOMOIIbO UHANKATOPOB (J'IaKMy'C, Q)CHOH(I)TS.JICI/IH, MCTHUJIOPAHXK U L[pyme).

K konny oOydeHus B 9 kiacce mpeaMeTHbIE pe3yibTaTbl HA 0a30BOM YpPOBHE JIOJIKHBI

oTpaxaTb chOPMHUPOBAHHOCTh Yy OOYUaAIOIIUXCSI YMEHHI:

pPacKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKHX IMOHATUH: XUMHYECKHHM DJIEMEHT, aTOM,
MOJIEKYJIa, NOH, KATUOH, aHUOH, IIPOCTOE BELECTBO, CI0XKHOE BELECTBO, BAJIEHTHOCTb,
3EKTPOOTPHUIIATENILHOCTh, CTENEHb OKUCICHMS, XMMHUYEcKas peakius, XUMHUYecKas
CBSI3b, TEIIOBOM 3P EKT peakluu, MOJb, MOJSPHBIN 00BEM, PacTBOP, HNIEKTPOJIUTHL,
HEDJICKTPOJIUTHI, AJIEKTPOIUTUYECKAs JUCCOLMAIMS, PpeakIU HOHHOrO OOMEHa,
KaTaJln3aTop, XHWMHYECKOEe paBHOBECHE, OOpaTUMble U HEOOpaTUMbIE pEaKIuHy,

OKHCIINTCIBbHO-BOCCTAaHOBHUTCIIbHBIC p€aKkuuu, OKHCIINTCIIb, BOCCTaHOBHUTCIIb,



OKHCJICHHE M BOCCTAHOBJICHHE, aJJIOTPONHUs, aM(pOTEPHOCTh, XUMHUUYECKas CBA3b
(KoBaJIeHTHasl, WOHHAs, METAJJIMYECKas), KpPUCTAJUIMUECKas pEIIETKA, KOpPPO3Us
METAJIJIOB, CIUIABbl, CKOPOCTb XHMMUYECKOH pEaKUuu, NpPeIeNbHO JIOIyCTHUMast
koHneHnTpauus [1JIK BemecTna;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMUMHYECKUX IMOHSATUH M MPUMEHSTH 3TH
MOHSITHUS MIPU ONMKMCAHUY BEIIECTB U UX MPEBPAIICHU;

UCTOJIb30BAaTh XUMHUYECKYI0O CHMBOJHKY JJISi COCTaBIeHHS (OpMyJ BELIECTB U
YpaBHEHUN XUMUUYECKUX PEaKIIN;

ONpeAeNiaTh BaJeHTHOCTh M CTENEHb OKUCJICHHUS XUMHYECKHX JJIEMEHTOB B
COECIMHEHUSAX PpA3JIM4YHOIO COCTaBa, MPUHAIJIECKHOCTh BEIIECTB K OINpeAcIEHHOMY
KJIacCcy COoeluMHEeHHH 1Mo (opmynam, BHI XMMHUYECKOH CBSI3M (KOBaJCHTHAas, MOHHA,
METAJIJIMYeCKasl) B HEOPraHMYECKMX COCIMHEHUSAX, 3aps]l HOHA MO XHUMHYECKOMH
dbopmyre, xapakTep Cpelsl B BOJHBIX PACTBOpPaX HEOPTaHWYECKUX COCTUHEHHH, TUI
KPUCTAJIIMYECKON PEIIETKN KOHKPETHOTO BEIIECTBA;

packpeiBaTh cmbica llepuoanyeckoro 3akona [[. . MenaeneeBa u 1€eMOHCTPUPOBATH
ero MOHMMAaHME: OMMUCHIBATh U XapaKTepu3oBaTh TabnuuHyo dopmy llepuoanueckoit
CUCTEMbl XHMHUYECKHUX OJJIEMEHTOB: pa3inyaTh TOHATUS «TJaBHas mnoiarpynmna (A-
rpynna)» u «mnobounas mnoarpynmna (b-rpynma)», manele u GoJblIMe MEpPUOJIBI,
COOTHOCUTh O0O3HAuU€HHUs, KOTOpblE HMEIOTCS B MEPUOAUYECKON Tabiuuue, ¢
YHCIOBBIMU XapaKTEPUCTHUKAMU CTPOEHUS aTOMOB XMMHUYECKHUX JJIIEMEHTOB (COCTaB U
3apsj sizipa, o0l1ee YHUCiIo MEKTPOHOB U paclpeiesieHHe X M0 AJIEKTPOHHBIM CIIOSIM),
OOBSACHATH O0OIIKME 3aKOHOMEPHOCTM B HW3MEHEHHWU CBOWCTB D3JEMEHTOB MU HX
COEIMHEHUI B IpeJieax MalbIX MEPUOJIOB U TJIABHBIX MOArPYNI C YYETOM CTPOEHUS
UX aTOMOB;

KJIaCCU(UIIUPOBATh XUMUYECKUE DIIEMEHTHI, HEOPTaHUYECKHE BEIIeCTBA, XMMUUECKUE
peakiuu (IO YHCIy M COCTaBy Y4YacTBYIOIIMX B PEAKIIMH BEUIECTB, MO TEIIOBOMY
3¢ dexTy, Mo N3MEHEHUIO CTENEeHEeW OKUCICHHSI XUMHUUECKUX 3JIEMEHTOB);
XapakTepu3oBaTh (ONMUCHIBaTh) 0OLIMEe W crHeuupuyeckue XMMHUYECKHE CBOWCTBA
MIPOCTHIX U CIIOKHBIX BEIIECTB, MOATBEPKIAsi ONMHUCAHUE TPUMEPAMU MOJIEKYJISIPHBIX U
MOHHBIX YPAaBHEHUI COOTBETCTBYIOIMNX XUMUYCCKUX PEAKITUH;

COCTaBJISITh YPABHEHHUS JICKTPOJIUTHYECKON TUCCOLUAIIMU KHUCIIOT, IIEJI0YEH U COJIEH,
MOJIHBIE U COKpAIIEHHBIE YPaBHEHUS peaKlnii HOHHOTOo 0OMeHa, YpaBHEHUS PEaKIIHii,
NOATBEPXKJAIOLINX CYLIECTBOBAHME TE€HETUYECKOW CBS3M MEXIY BELIECTBAMHU

Pa3IUYHBIX KJIaCCOB;



pPacKpbIBaTh CYIIHOCTb OKHCIUTEIbHO-BOCCTAHOBHUTENBHBIX PEAKIMI MOCPEACTBOM
COCTaBIICHUS JIEKTPOHHOTO OajaHca ITUX PEaKIuii;

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOCHHS, BO3MOXKHOCTH
MIPOTEKAHUsI XUMUYECKUX IIPEBPAILEHUN B PA3JINYHBIX YCIOBHUSIX;

BBIYHCIIATh OTHOCUTENIBHYIO MOJEKYISPHYIO U MOJSIPHYIO MacChl BELIECTB, MaCCOBYIO
JIOJTF0 XUMUYECKOTO AJIEMEHTA 0 (hOpMyJie COSAMHEHHMSI, MACCOBYIO JIOJIFO BEIIECTBA B
pacTBOpeE, MPOBOAUTH PACUETHI IO YPABHEHUIO XUMHUUYECKON PEAKIINY;

coOnrofaTh MpaBuia MOJb30BAaHUS XHMMHUYECKOM TMOCyIoi U J1ab0paTOpHBIM
o0opy/soBaHuEM, a TakKe IpaBuia OOpallleHUs C BEIIeCTBAMU B COOTBETCTBHH C
WHCTPYKIUSIMHU T10 BBITIOJHEHUIO JIA0OPATOPHBIX XMMHYECKUX OIBITOB MO MOJIYYSHHUIO
¥ COOMpaHMIO Tra3000pa3HBIX BEHIECTB (aMMHUAKa M YIIIEKHCIIOTO Ta3a);

MIPOBOJIUTh PEAKLMH, MOATBEPKAAIOIINE KAaUeCTBEHHBIM COCTaB pPa3JIMYHBIX BELIECTB:
pacro3HaBaTh ONBITHBIM MYTEM XJIOpHUI-, OpOoMHI-, MOAMUI-, KapOoHaT-, (ocdart-,
CWIHMKAT-, Cylb(}ar-, THIPOKCHI-UOHBI, KATHOHBI aMMOHHS ¥ WOHBI H3YYCHHBIX
METaJIOB, TPUCYTCTBYIONINE B BOJHBIX PaCTBOpPaX HEOPTAHMUECKUX BEIIECTB;
IIPUMEHATh OCHOBHBIE OMNEPALMH MBICIUTEIBHON JESITENIbHOCTH — aHAJW3 U CUHTE3,
CpaBHEHHE, 0000IleHne, CHCTEeMAaTHU3allhi0, BBIABICHUE MPUUYUHHO-CIEACTBEHHBIX
CBSI3€M — JUISl M3YYEHHS CBOMCTB BEHIECTB M XMMHUYECKHX PEAKIHM, €CTECTBEHHO-
Hay4yHbIE METOJAbl TIO3HAHWS — HaONIOJEHHe, W3MEPEHHE, MO/JICITUPOBAHKE,

HKCIIEPUMEHT (peaibHbI U MBICTICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KosaunuyecTBO 4acoB
Ne HaumenoBaHue pa3jiesioB U dueKkTpoHHbIe (LM (POBbLIE)
KoHnTpoJbHbie IIpakTHYeckue
n/n TeM NMPOrpaMmMbIl Bcero o0pa3oBaTejibHbIE PeCypPChl
padoThI padoTshI
Pa3nen 1. [lepBoHaYaIbHbIE XUMUYECKUE TOHSITHUSI
Xumus — BakHas 00J1acTh

11 €CTCCTBO3HAHUS U 5 5 bubmuoreka [IOK

' MPAKTUYECKOU IESITETBHOCTH https://m.edsoo.ru/7f41837c

YyeoBeKa

12 BertectBa 1 xuMmudeckue 15 1 bubnunoreka LIOK

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

Hroro o pasneny 20

Pa3nen 2. BaskHeiimme npeacTaBuTe/ Il HEOPraHUYECKUX BeleCTB
51 Boznyx. Kucnopon. Ilonsitue 6 bubmmnoreka HOK

' 00 okcHugax https://m.eds00.ru/7f41837¢
59 Bonopon. Ilonstue o kucinorax 3 1 bubnmorexa LIOK

' U COMAX https://m.eds00.ru/7f41837¢
53 Boga. PactBopsl. [Tonsitue 06 5 1 1 bubmnoreka IIOK

' OCHOBaHMAX https://m.eds00.ru/7f41837¢c
54 OCHOBHBIE KJIACCHI 11 1 1 bubmunoreka IIOK

HEOPraHWYECKUX COCTMHEHUN

Hroro no paszneny 30

https://m.edsoo.ru/7f41837¢c

Pa3nen 3. [lepuoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. . MenaeseeBa. CTpoeHue aToMoB.

Xumuuyeckas ¢cBsizb. OKHCJINTEIbHO-BOCCTAHOBHUTEIbHbIE P€aKIuu



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

Ilepronnueckuii 3aKOH U

31 [Tepuonnueckas cucrema 7 bubnunoreka LIOK
XHUMHYECKHX dj1eMeHToB 1. 1. https://m.edso0.ru/7f41837c
MenneneeBa. CtpoeHue aToma
XuMH4YecKas CBI3b.

3.2 OKHUCIIUTEIBHO- 8 bubmmorexa [JOK

https://m.edso0.ru/7f41837c
BOCCTAHOBUTEIIbHBIC PEAKIIUU
bubnunorexa LIOK
Hroro no pasaeiy 15 https://m.edso0.ru/7f41837¢c
PesepBHOE Bpems 3 bubmorexa LIOK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME



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

9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypcbl
Pa3zgea 1. BemmecTBO 1 XUMHYeCKHEe peakuu
11 [ToBTOpEeHUE 1 yruyOneHne 3HAHUMA 5 1 bubmmoreka [JOK
' OCHOBHBIX Pa3JIeNIoB Kypca 8 Kiacca https://m.eds00.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnnoreka [JOK
' peakimit https://m.edso0.ru/7f41a636
13 DIIEKTPONUTHYECKAS JUCCOLIHAIIHS. 3 1 1 bubmmoreka [JOK
' XUMHUYECKUE PeaKkiuu B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pasznen 2. HemeTasIbl M HX cOeIMHEHHS
51 OO0m1as XxapakTepuCcTUKa XUMHUUECKIX 4 1 bubmuoreka [IOK
' aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO61mas xapakTepUCTHKA XUMUYECKUX
2.2 atemeHToB VIA-rpynmel. Cepa u eé 6 brbmmorexa [JOK
' PYTHIRL. Lep https://m.eds00.ru/7f41a636
COCTUHEHUS
OO01mas xapakTepUCTHKA XUMUYECKUX
2.3 aneMeHTOB VA-rpynmsl. A30T, pochop u ux 7 1 bubmmorexa LIOK
' PYTHIEL ’ P https://m.edso0.ru/7f41a636
COETMHEHUS
OO01mas XxapakTepUCTHKA XUMUISCKUX
24 anemeHToB |VA-Tpynmel. Yriaepon u 8 1 2 Bubmmorexa [IOK
' . Py ' PO https://m.edso00.ru/7f41a636
KPEMHUI U UX COSANHECHUS
Hroro 1o pasneny 25



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

Pa3zgen 3. MeTaJIbl M X COCIUHEHU ST

. bub6nmoreka [IOK
3.1 Obume cBolCTBA METAILIOR 4 https://m.eds00.ru/7f41a636
. bubnnorexa [JOK
2 B 1
3 aXXHENIIINE METAIBI U UX COEANHEHNS 6 https://m.edsoo.ru/7f412636
Hroro mo pazueny 20
Pa3znean 4. Xumus 1 OKpysKamomas cpeaa
4.1 BertecTBa 1 MaTepualisl B )KU3HA YEJIOBEKA 3 buGnuorexa [IOK
' m p https://m.edso0.ru/7f41a636
Hroro mo pazueny 3
PesepBHOE Bpemst 3 bubnnorexa [JOK
p p https://m.edsoo.ru/7f41a636
OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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

HOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
KoJunyecTBO 4acoB JIeKTPOHHbIE
Ne Hara uudgpoBbie
Tema ypoka Koutpoabubie IlpakTuyeckue
n/n Bceero u3yyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypchl
1 [Ipenmer xumuu. Poiab XuMuUM B 5KU3HU 1 bu6mmoreka [IOK
yesoBeka. Tena u BemecTsa https://m.edsoo.ru/ff0d210c
2 [TonsTHe 0 MeTOAAX MO3HAHUS B XUMUU 1 bubmmorexa [JOK
A https://m.edsoo.ru/ff0d227e
[IpakTuueckas pabora Ne 1 «IIpasuia
3 paboThl B 1a00OpaTOPUU U IPUEMBI 1 bubnnoreka [JOK
oOparieHus ¢ J1abopaTopHbIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM
4 YucTteie BemecTBa 1 cMecH. CriocoObl 1 bu6mmoreka [IOK
paszaenenus cMecen https://m.edsoo.ru/ff0d26ca
[IpakTuueckas padbora Ne 2
5 «Paznenenue cmeceit (Ha mpumepe 1 bubmorexa HOK
A N PHUMED https://m.edsoo.ru/ff0d28c8
OYHUCTKHU TTOBAPEHHON COJIN)»
bu6mmoreka [IOK
A 1
6 TOMBEH MOTICRYITHE https://m.edsoo.ru/ff0d2a6c
7 XHUMUYECKHUE DIIEMEHTHI. 3HAKH 1 bubmuorexa [JOK
(CMMBOJIBI) XUMHYECKUX 2JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [TpocTeie 1 CIIOXKHBIE BEIIECTBA 1 bubmmorexa [JOK
p - https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE yUEHHE 1 bubmmorexa [OK

https://m.edsoo.ru/ff0d2d50



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50

3aKOH IIOCTOSHCTBA COCTaBa BEIIICCTB.

bubmuoreka [JOK
10 Xumuueckas popmyia. BaaeHTHOCTB https://m.edsoo.ru/ffod2eae
aTOMOB XMUMHYECKHX 3JIEMECHTOB
11 OTHOcUTENIbHAS aTOMHAs Macca. bubmuorexa [JOK
OTHOCHUTENbHAS MOJIEKYJISIpHAst Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10715 XHMHYECKOTO bubmuorexa [JOK
3JIEMEHTA B COEIUHEHUNU https://m.edsoo.ru/ff0d350c
13 KomnuectBo BemecTBa. Mouib. bubmuoreka [JOK
MomnsipHast macca https://m.edsoo.ru/ff0d5230
14 DOU3NYECKUEe U XUMUYECKUE SIBJIICHUS. bubmuorexa [JOK
XuMuYecKas peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku U ycioBUs IPOTEKAHUSA bubnunoreka [JOK
XUMHYECKUX PeaKIui https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHUsI MaCChl BEIIECTB. bubnuorexa [JOK
XHUMHUYECKUE YPABHEHUS https://m.edso0.ru/ff0d3b88
Brruucnenust koamdecTBa, MacChl
17 BEIIECTBA 110 YPABHEHUSAM XUMHYECKHX bubmorexa HOK
HeeTRATO P https://m.edso0.ru/ff0d5708
peakiuit
Krnaccudukanus XuMHUECKUX peakiui
18 (coe I/IH(I;HI/ISIH a3JI0KECHUS e bubmmorexa [JOK
g P ’ https://m.edsoo.ru/ff0d3f34
3aMelIeHus, oOMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 SHIUKJIOTIETUCT O6ogﬂI eHHEe U bubmmorexa [OK
H AT, HVI https://m.edsoo.ru/ff0d40c4
CUCTeMaTH3aIvsl 3HAaHUHA
20 Kontponbnas padota Nel o teme bu6mmorexa [IOK
«BemecTBa 1 XMUMHUYECKUE PEAKLIUN https://m.edso0.ru/ff0d4290
91 Bo3nayx — cmech rasos. Cocras bubmmnorexa LIOK

Bo3ayxa. Kucinopoa — snemeHT u

https://m.edsoo.ru/ff0d448e



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e

npocroe BeuiecTBo. O30H

dusnueckre U XUMUYECKHUE CBOMCTBA

22 KHCII0po/ia (peakliuy OKUCIIEHUS bubmmorexa LIOK
poAa (peakdl ’ https://m.edsoo.ru/ff0d4614
ropenue). [lonsarue 06 okcumax
CriocoObI ToTy4eHUsT KHCIIOPOia B
23 J1a00paTOPHUH U MPOMBIIIJICHHOCTH bubmmorexa [TOK
patop P ' https://m.edsoo.ru/ff0d497a
[IpumeneHnue kuciopoa
TennoBo# 3 PexT XuMUIeCKOoM
24 peakuu, MOHSITHE O bu6mmoreka [IOK
TEPMOXHUMHUYECKOM YPaBHEHHH, 3K30- U https://m.edso00.ru/ff0d4790
SHJOTEPMUUYECKHUX PEAKIIUIX
TormmuBo (HedTh, Yroib U METaH).
25 3ar }I3HeI§I/Ie(1];03 yra CIIOCOOBI Zro bubmmorexa LOK
p Ayxa, https://m.edsoo.ru/ff0d4c4a
MPEAOTBPALICHUS
[IpakTuueckas padora Ne 3 o Teme
26 «[Tonydyenne u coOMpaHue KHCIOpo/Ia bubmmorexa LIOK
yi . p poia, https://m.edsoo.ru/ff0d4ae2
W3YYCHHE €r0 CBOMCTBY
97 Bonopon — anemeHT u mpocroe bubnuoreka [IOK
BemecTso. Haxoxaenne B npupoje https://m.edsoo.ru/ff0d4dd0
28 du3nvecKknue U XUMUYECKHE CBOMCTBA bu6mmoreka [IOK
Bojopona. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 [ToHsiTHE O KUCIIOTAX U COMSX bubmmorexa [OK
https://m.edsoo.ru/ff0d50d2
30 Crioco0bI TTOTy4eHHsT BOAOPO/Ia B bubnmuotexa [JOK
naGopaTtopuu https://m.edsoo.ru/ff0d4dd0
[IpakTuueckas pabora Ne 4 o Teme
bu6mmoreka [JOK
31 «ITomydenne u cobnpanme BOI0OpoOa,

W3y4YEHUE €r0 CBOMCTB)»

https://m.edsoo.ru/ff0d4f42



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
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https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
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ModnsipHblii 00bEM Ta30B. 3aKOH

bubmuoreka [JOK

32
ABorazipo https://m.edsoo.ru/ff0d542e
Brruucienns o0béMa, KOJIMYECTBA
33 BEIIECTBA rasa 0 €ro U3BeCTHOM bubmorexa [JOK
. . Y https://m.edsoo.ru/ff0d55a0
KOJINYECTBY BELIECTBA MIIN 00BEMY
Brruncienus o05EMOB ra3oB MO
34 ABHEHHIO PeaKIMM Ha OCHOBE 3aKOHA bubmorexa LOK
P . peart N https://m.edsoo.ru/ff0d5708
00BEMHEBIX OTHOILICHHI I'a30B
35 duznueckrue 1 XMMUYECKHE CBOMCTBA bubnuorexa [JOK
BOJIBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanwuii. [TonsTre 06 bubnuorexa [JOK
WHJIUKAaTOpax https://m.edsoo.ru/ff0d59e2
Bona kak pactBoputenb. HacwieHHEBIE
37 u HI;HaCI,I peHHI)Iz aCTBOPBI MH;CCOBaﬂ bubmorexa [JOK
. P phl- https://m.edsoo.ru/ff0d5b40
JI0JIS BEILIECTBA B pacTBOPE
ITpakTuyeckas pabora Ne 5 o Teme
38 «[IpurorosiieHne pacTBOpoB ¢ bubnuoreka [IOK
ONpeACIEHHON MaCCOBOU JTOJIEN https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBAY
39 KonTtponsHast pabota Ne2 o reme bubnnorexka [JOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 Oxkcupl: cocTaB, KjIacCupUKaIus, bubnuoteka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHue 1 XuMHUECKHUE CBOMCTBA
41 KHCIIOTHBIX, OCHOBHBIX M aM()OTEPHBIX bubmmorexa LIOK
’ P https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHuUs: COCTaB, KJIacCU(UKAIIHS, bu6mmoreka [IOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca
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43 [TonydyeHne u XUMHYECKUE CBOWCTBA bubmumoreka [IOK
OCHOBaHHI https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kinaccudukaus, bu6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TonyyeHnue u XMMHUYECKHE CBOMCTBA bubnmoreka [JOK
KHCIIOT https://m.edsoo.ru/ffOdfee2
Conu (cpegHue): HOMEHKIATypa,
46 CHOCOf(SBI: OJI )eHI/Iﬂ XI/IMI/I‘IZ(I:)KI/IC bubmorexa [IOK
. v ’ https://m.eds00.ru/00ad9474
CBOMCTBa
[IpaxTuueckas padora Ne 6. Pemenue
47 SKCIEPUMEHTAIBHBIX 337a4 M0 TEME bubnuorexa [JOK
«OCHOBHBIE KJIACCHI HEOPTAHUYECKUX https://m.edsoo.ru/00ad9b7c
COCTUHEHUN»
48 I'enernueckas cBsI3b MEKy KilacCaMu bubnnoreka [JOK
HEOPraHWYECKUX COCIUHEHUIN https://m.edsoo.ru/00ad9a50
bu6mmoreka [JOK
49 O000111eH1E U CHCTEMATH3AIINS 3HAHUI
= H https://m.edso0.ru/00ad9ch?2
KonTtpomnbHas padora Ne3 o treme
50 "OCHOBHBIE KJIACCHI HEOPTaHHYECKUX bubmorexa LOK
o P https://m.edsoo.ru/00ad9ela
COCIMHEHU I
[TepBbIe MOMBITKU KJIACCU(DHKALIMHI
51 XI/II\I/)II/I‘IGCKI/IX 9JIECMEHTOB l(?IOH;ITI/Ie 0 bubmorexa HOK
i https://m.edso00.ru/00ad9ffa
Ipymmax CXOJHBIX SJIEMEHTOB
[Tepuonnuueckuii 3aKOH U
52 [lepuoanueckas cuCTEMa XUMHUECKUX bubmiorexa HOK
PHOA https://m.edsoo.ru/00ada52c
anemenToB JI. 1. Menaeneera
buo OK
53 [Tepwopl, TPYIIITEI, TOATPYIIIIBI nbmmorexa I1

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

bubmuoreka [JOK

54
saep. M3oTonsl https://m.edsoo.ru/00ada342
CrtpoeHue 31IeKTPOHHBIX 000JI04eK
. bu6mmoreka [IOK
55 aToMOB 3J51eMeHTOB [leproauueckoi
https://m.edsoo.ru/00ada6bc
cucremsl /. 1. Menneneena
XapakTeprucTuKa XMMHUYECKOT0
56 3JIEMEHTA MO €0 MOJIOKEHHUIO B bubmuorexa [JOK
[Tepuonnueckoit cucreme /1. U. https://m.edsoo.ru/00ada824
Menpeneena
3nauenue [lepuoanyueckoro 3akoHa s
57 pa3BUTUA HAyKU U npakTuku. /. W. bubnnoreka [JOK
MeHnaeneeB — y4€HbIU, IEAAror u https://m.edsoo.ru/00ada96e
TpaKJIaHUH
PeszepBHbIil ypok. O60011ICHIE 1
58 CI/ICTI;MaTI/I?,Zp ust 3HaHHfIHl / bubmorexa LHOK
. . https://m.edsoo.ru/00adb33c
Bcepoccuiickas mpoBepouHas paboTa
KonTponbnas padota Ne4 no teme
59 «CtpoeHue aroma. XUMUYECKAs CBSA3b bubmmorexa [OK
P y ' https://m.eds00.ru/00adb486
/ Beepoccuiickast mpoBepouHas paboTa
DNEeKTPOOTPHUIIATEITLHOCTh ATOMOB bubnunorexa [JOK
60
XUMHYECKHX IJIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmoreka [JOK
61 )4
OFHAM XUMHHCCRAT CBASD https://m.edsoo.ru/00adac34
62 KoBaneHnTHas nosnsipHasi XuMHUYECKast bubnuoreka [IOK
CBS3b https://m.edsoo.ru/00adaab8
63 KoBaneHTHas HenosspHas XuMU4ecKas bubnnoreka [JOK
CBS3b https://m.edsoo.ru/00adaab8
64 CreneHb OKUCTCHUS bubnmuotexa [JOK



https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
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https://m.edsoo.ru/00adae28

65 OKHCIUTENbHO-BOCCTAHOBUTEIHHBIC 1 bubnmoreka [JOK
peakuuu https://m.edso0.ru/00adb076
bubmuoreka [JOK
1
66 OKHCIIMTEIIM U BOCCTAHOBUTEIIH htts://m.edsoo.ru/00adb076
PesepBHelil ypok. O000IICHHE 1
P P \I,H bubnmoreka [JOK
67 CUCTEeMAaTH3aIMsl 3HAaHHUH 110 TeMe 1
https://m.edso00.ru/00ad9ch2
«Ctpoenne aroma. XUMUYECKas CBSI3b)
68 PezepBHblit ypok. O600meHne u 1 bubnuoreka [IOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME
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9 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka KonrTpoabubie IIpakTuueckue
n/n Bceero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypcsbl
[lepuoauueckuii 3aK0OH.

1 [lepuoauueckas cucrema 1 bubnnoreka [HOK
XUMHYECKHX 3eMeHToB /1. W. https://m.edsoo.ru/00adb59
Menneneena
3aKOHOMEPHOCTH B U3MEHEHHUH

2 CBOMCTB XUMHUYECKHX AJICMEHTOB 1 bubmorexa HOK

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

3 Kiaccudukanust 1 HOMEHKIIaTypa 1 bubnuorexa [JOK
HEOPraHUYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Buasl XuMHU4uecKo# CBS3U 1 THITBI 1 bubmuorexa [JOK
KPUCTAJUIMYECKUX PEIETOK https://m.edsoo.ru/00adbac6
Konrtponsnas padora Nel o teme

5 «[ToBTOpEHUE U yrirybiaeHne 3HaHUil 1 1
OCHOBHBIX pa3/IeioB Kypca 8 Kiaccay

5 Knaccugukarus XuMruaeckux 1 bubnnorexka [JOK
peaxkLtii 10 pa3IuYHbIM IIPU3HAKAM https://m.edsoo.ru/00adbch0
[ToHsATHE O CKOPOCTH XUMHUYECKOMN

7 eakuu. IIoHsATHE O TOMOT€HHEIX U 1 bubmmorexa LOK
p ’ https://m.edsoo.ru/00adbe9a
TeTEPOTEHHBIX PEAKIIHIX
[TonaTHE 0 XMMUYECKOM paBHOBECHH.

bu6mmoreka [JOK
8 ®DaKTOPHI, BIUSIONINE HA CKOPOCTh 1

XUMHYECKOH PCAKIIUN U ITOJIOKECHUEC

https://m.edsoo.ru/00adc28c¢c



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
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XUMHYCCKOI'0 paBHOBECCHUS

OKHUCIINTEIIFHO-BOCCTAHOBHUTEIIBHEIC

bu6mmoreka [IOK

9
peakuuu https://m.edsoo.ru/00adcade
Teopust 37EKTPOTUTUYECKON
10 nccoruanmu. CuiabHbIEe U ci1a0bie buGnnorexa LIOK
A HHATLIHL https://m.edsoo.ru/00adcd68
3JICKTPOJIUTHI
11 HNouHble ypaBHEHUS PeaKIINi buGnnorexa LIOK
yp peartt https://m.edsoo.ru/00add448
XHUMHUYECKHE CBOMCTBA KHUCIOT U
12 OCHOBAHUI B CBETE IPEACTABICHUN bubnmorexa LHOK
puﬂ https://m.edsoo.ru/00add5d8
00 2JIEKTPOJIUTUYECKON JUCCOIHAIIIHI
XUMHYECKHE CBOMCTBA COJIEH B CBETE
13 [IpEACTABIIEHNUI 00 bubnmorexa LOK
p . https://m.edso00.ru/00add8b2
3JICKTPOJIMTUYECKON JUCCOIHAITIHI
14 IToustue o runponuze coien bubmmorexa LHOK
Ap https://m.edsoo.ru/00add9d4
15 O0o00mIeHNe U CHCTEMaTH3aITHS bubmuorexa [JOK
3HAHUN https://m.edsoo.ru/00addd12
[TpakTuyeckas padora Ne 1.
16 «Perenue sxkcnepuMeHTATBHBIX Bubmorexa ITOK
p https://m.edsoo.ru/00addbfa
3a1a4»
KonrtponsHas padora Ne2 o teme
17 «3J‘ICII:<)T OJ'II/ITIf‘IeCKa}I WCCOLAAINA bubmmorexa LOK
p 8 HHATLHA. https://m.edsoo.ru/00addecO
XYUMUYECKUE PEaKIIMH B PACTBOPAX)»
OO0mras XxapakTepucTHKa rajJoreHOB.
18 XUMHAYECKHUE CBOWCTBA HA IIPUMEDPE bubmmorexa LOK
p P https://m.edsoo.ru/00addfe2
xJjopa
19 Xnoposogoposa. CossiHast KUCIIOTA, bubnnorexa [JOK



https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
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XUMHUYECKHUE CBOWCTBA, MOTYyUYEHUE,

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

pUMEHEHHE
[IpakTuueckas padora Ne 2 o reme
20 «[Tomy4yeHne CONISTHON KUCITOTHI bubmorexa HOK
YACHIS . ’ https://m.edsoo.ru/00ade348
u3ydeHue e€ CBOMCTB»
Brrancnenus no ypaBHEHUSIM
21 XUMWYECKUX PEAKILIUNA, €CIIN OQUH U3 Bubmaorexa ITOK
P ’ https://m.edsoo.ru/00ade488
pEeareHToB J1aH B U30BITKE
99 OO61mas xapakTepuCTHKA 3JIEMEHTOB bubnuorexa [JOK
VIA-rpymmsl https://m.edsoo.ru/00ade64a
AJTOTpONTHBIC MOTU(DUKAIIMH CEPHI.
93 Haxoxnenue cepbl U €€ cCOeTMHEHUI bubnuorexa [JOK
B NpUpoJie. XUMUYECKHUE CBONCTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBoaopo1, CTpOEHUE, bubnnoreka [JOK
du3HYecKre U XMMHUYECKUE CBOMCTBA https://m.edsoo.ru/00ade802
Oxkcunsl cepbl. CepHas KHCIIOTA,
25 du3nyeckre U XMMUYECKHE CBOMCTBA bubmmorexa [JOK
’ https://m.edsoo.ru/00adea28
MIPUMCHCHUE
XUMUYECKUE peaKilui, JexKalinue B
OCHOBE ITPOMBILINIEHHOT'O CrIocoba
26 MIOJIyYEHUS CEPHOMN KUCIIOTHI. bubnuoreka [IOK
XHUMHUUYECKOE 3arpsA3HEHUE https://m.edsoo.ru/00adec8a
OKpYKaIoIle cpeibl COETUHEHUSIMU
cepsl
97 Beruucnenue MaccoBoil JJ0IM BBIXOJ1a bu6mmorexa [IOK
MPOAYKTa PeaKIuu https://m.edsoo.ru/00adec8a
28 OO01mas XxapakTepuUCTHKA dJICMCHTOB bubmmoreka [JOK



https://m.edsoo.ru/00ade104
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VA-rpynmsl. A30T, paclipocTpaHeHHE
B IIpupoze, GpU3n4ecKue u
XMMHUYECKHE CBOMCTBA

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

AMMHaK, ero pu3nvecKue u

29 XUMUYECKHUE CBOWCTBA, MOTYyYEHUE U bubmmorexa [JOK
- OV https://m.eds00.ru/00adf004
MPUMEHCHUE
[TpakTuueckas padora Ne 3 o Teme
30 «[Tonydyenne aMMuaka, U3y4eHHUE €ro bubmmorexa [JOK
. I gtk https://m.edsoo.ru/00adf180
CBOMCTBY»

31 A3oTHas KucioTa, e€ Gpusndeckue u bubnuorexa [JOK
XHMHYECKUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonb30BaHre HUTPATOB M COJICH
aMMOHHS B KQUeCTBE MUHEPATbHBIX

32 00peHuid. XUMHYECKOE bubmorexa LHOK
yAObP ’ . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPY>KaloIel cpebl
COETMHEHUSIMU a30Ta
®ochop. Okeun pochopa (V) u

33 (poc;)o pHa;I KI/ICJ'I((l))Ta q)(I)I/II)3I/I(IIe3:KHe u bubnuorexa LIOK

P . https://m.edso0.ru/00adf68a
XUMHUYECKHE CBOICTBA, MOJy4YCHHE
Ucnonb3oBanue ¢pocdaTtos B

34 KaueCcTBE MHUHEPATLHBIX YA0OPEHUH. bubnuotexa [JOK
3arpsi3HEHUE TPUPOTHON CPEIbI https://m.edso0o.ru/00adfc20
docharamu
Yrnepon, pacipocTpaHeHHE B

35 npu i 2e1 EI/ISI/II‘)—IGCKII)/IG Y XUMHYECKUE bubmmorexa LIOK

PUPOAE, https://m.eds00.ru/00adfd9c
CBOWCTBa
36 Oxkcupsl yraepoaa, ux Gpusndeckue u bubnmoreka [JOK

XMMHYECKHE CBOMCTBA.

https://m.edsoo.ru/00adfebe
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DKOoJIOrH4YecKre mpoodIeMsbl,
CBsi3aHHBIE ¢ OKcHIOM yrieposa (1V)

37 VYronpHas KUcoTa U €€ Cou bubmmorexa LIOK
https://m.edsoo.ru/00ae006¢
[IpakTuueckas padora Ne 4 o reme
"ITosrydyeHune yrieKucioro rasa. bubmumoreka [IOK

38
KauectBennas peakuus Ha kapOOHaT- https://m.edsoo.ru/00ae027e
noH"

[TepBoHauaNbHBIE TOHATHS 00
39 OpraHMYECKUX BEIIECTBAX KaK O bubmmorexa [JOK
P https://m.edsoo.ru/00ae054e
COCIMHEHUSX YTIIepoia
40 Kpemnuii u ero coequHeHNs bubmmorexa [JOK
p https://m.edsoo.ru/00ae080a
[IpakTuyeckas pabora Ne 5. Pemenue

41 AKCIEPUMEHTAIBHBIX 3a7a4 110 TEME bubnnoreka [JOK
«Baxnennine HeMeTaIbl U UX https://m.edso0.ru/00ae0bf2
COCTUHCHUS
Konrtponsnas padora Ne3 o teme

42 «Baxnennine HeMeTaIbl U UX bubmmorexa [JOK

https://m.edsoo.ru/00ae0e18
COCTUHCHUS
OO01mas xapakTepUCTHKA XUMUYECKUX
3JIEMEHTOB — METaJLJIOB.

43 Mertannudeckas CBSI3b U bu6mmoreka [JOK
METaJUTNYECKast KpUCTAIIINIECKast https://m.edsoo.ru/00ae103e
pemérka. Pu3nyecKue CBOMCTBA
METaJIJIOB
XHMHUYECKHE CBOMCTBA METAJLIOB.

. bubmuorexa [JOK

44 DNEKTPOXUMHUYECKUH psift

HaIPSKEHUN METaJNIOB

https://m.edso0.ru/00ael1156
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O0611me crnocoObl MoTy4eHHs
MmeTtaiuioB. CruiaBel. Beraucienus no

bubmuoreka [JOK

45 %
YPABHCHHMAM XHMIHCCKHX PCAKIHH, https://m.edsoo0.ru/00ae1156
€CJIM OJTMH U3 PEareHTOB COJEPIKHUT
pUMeCcH
46 ITousTHE O KOPPO3UU METAILIOB bubmorexa LIOK
PP https://m.edsoo.ru/00ael1278
bu6mmoreka [IOK
47
[lernoumsie meraueI https://m.edsoo.ru/00ael4b?2
48 OKCHUJIBI U TUAPOKCHUIBI HATPUS U bu6mmorexa [IOK
KaJnusg https://m.edsoo.ru/00ael4b?2
49 [IlenoyHO3eMENBHBIE METAILIBI — bubnuorexa [JOK
KaIbIIMA U Mardui https://m.edsoo.ru/00ael5e8
50 Baxkueiime coeTuHEHNA KAJIbLIUS bubnmorexa LHOK
. 1 https://m.edsoo.ru/00ae15e8
51 O00011eHNEe U CUCTEMATU3 AL
3HAHUN
59 JKEcTKOCTh BOABI U CIIOCOOKI €€ bu6mmoreka [JOK
YCTpaHEHHUS https://m.eds00.ru/00ae1886
[IpakTuueckas pabora Ne 6 o Teme
53 "XEcTKOoCTh BOABI 1 METOIEI €€ bubmmorexa [TOK
Y 8 8 https://m.edsoo.ru/00aelae8
yCTpaHEeHHs
bu6mmoreka [IOK
54 A I
TEOMUITHH https://m.edsoo.ru/00aelc64
55 AMpoTepHbIe cBOMCTBA OKCHIA U bubnnoreka [JOK
TUIPOKCHIA https://m.edsoo.ru/00aelc64
56 Keneso bu6mmoreka [IOK

https://m.edsoo.ru/00ael1d86
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Oxcuipl, TMAPOKCHU/IBI U COJIU JKEle3a

bubmuoreka [JOK

> (1) u xeme3a (111) https://m.edsoo.ru/00ae35e6
58 O060011eHNEe U CUCTeMAaTH3aIH
3HAHUH
[TpakTrueckas padora Ne 7. Pemenue
SKCIEPUMEHTAIBHBIX 33J1a4 110 TEME bubnnoreka [HOK
59 .
«Baxueimue MeTaibl 1 UX https://m.edsoo.ru/00ae3de8
COCTUHEHUS
Boruncnenus o ypaBHeHUAM
XUMHUYECKHUX PEaKIIHii, €CIU OJIUH U3
50 peareHToB J1aH B U30BITKE WU bubnnoreka [JOK
COIEPKUT IpUMecH. Beruncnenus https://m.edso00.ru/00ae1750
MaccOBOH J0JIM BBIX0J1a IPOAYKTa
peakuuu
61 O00011IeHNE U CUCTEMATH3AIUS
3HAHUH
KonTponbHas padora Ne4 o teme
62 «Baxueimme MeTaibl 1 UX
COETUHEHUS
63 BemectBa 1 Marepuansl B bubnuoreka [IOK
MMOBCETHEBHOMW KU3HU YEJIOBEKA https://m.eds00.ru/00ae3f50
64 XVMHYECKOE 3arpsi3HEHUE bubnuoreka [IOK
OKpYXKarolleu cpebl https://m.edso00.ru/00ae4270
65 Ponbs xumuu B pelieHun bubnnoreka [JOK
IKOJIOTHUYECKUX MPOoOIeM https://m.edso00.ru/00ae4270
66 PesepBublit ypok. O60011eHMEe U bubnuorexa [IOK
cucTeMaTtn3anus 3HaHUI https://m.edso0o.ru/00ae0dOa
67 PesepBublit ypok. O0o01IeHNE U bub6nuorexa [IOK
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cUCTeEMAaTHU3alus 3HAaHUN

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

68

PesepBHbIil ypok. O0001ICHNE 1
crucTemMaTu3auus 3HaHU

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

68

bu6mmoreka [IOK
https://m.edsoo.ru/00ad9ch2
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBbBI

8 KVIACC

Koxa
NPOBEPAEMOro
pe3yJbTara

1

HpOBepﬂeMbIe NpeaAMETHLIC PE3YJIbTAaThl OCBOCHUA OCHOBHOM
06pa3OBaTeJIBHOﬁ nmporpaMmbl OCHOBHOI'O 0611161"0 06p330BaHI/Iﬂ

ITo Teme: «HepBOHaLIaJ'IBHBIG XUMHUYCCKUEC ITOHATHA»

11

PacCKpbIBAaTh CMBICII OCHOBHBIX XUMUYECKUX MOHATUI: aTOM,
MOJIEKYJIa, XMMHUUECKUN JIEMEHT, IPOCTOE BELIECTBO, CII0KHOE
BEIIIECTBO, CMECh (OTHOPOAHASI U HEOTHOPOHAS), BAJIGHTHOCTb,
OTHOCHUTEJIbHAs aTOMHAsl U MOJIEKYJIIpHAs Macca, KOJIMYECTBO
BEILECTBA, MOJIb, MOJISIPHASI Macca, MaccoBast J0JIs1 XUMUYECKOIO
AJIEMEHTA B COSMHEHHUH, MOJISIPHBIA 00BEM, XUMUUECKasl peaKlus,
KJIAaCCHU(UKALIUS PEAKIINI: PEaKIIUU COCTUHCHISI, PCaKIIUU
pa30kKeHUs, peakliu 3aMelIeHUs, PEaKIIM 0OMeHa, IK30- U
IHJIOTEPMHUUYECKUE PEAKIINH, TETUIOBOH (D PEKT peakiuu, pacTBop,
MaccoBas J10JIs BEIeCTBa (MPOIEHTHAsI KOHIIEHTPAIKs) B PaCTBOPE

1.2

13

HIUIFOCTPUPOBATL B3aUMOCBA3b OCHOBHBIX XUMHUUYCCKUX MMOHATUH U
MIPUMCHATDH 3TU IMOHATHSA ITPU OIMMCAHUHN BCUICCTB U UX HpCBpaHIGHI/IfI

HCIOJIb30BaTh XUMHUYCCKYHO CUMBOJIMKY JJII COCTABJICHUA (l)OpMyJI
BCIICCTB U ypaBHeHI/Iﬁ XHUMHUYCCKUX peaKLII/Iﬁ

14

paCKpI)IBaTI) CMBICJI 3aKOHOB COXpaHCHI/Iﬂ MaccChbl BE€UICCTB,
MOCTOSTHCTBA COCTaBa, aTOMHO-MOJICKYJIIPHOTO yU€HHUsI, 3aKOHA
ABoraapo

1.5

1.6

OTPEENATh BaJIECHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX
COETMHEHUSIX

KJIaccu(UIUpOBaTh XMMUYECKHUE PEAKLUH (IO YHCITY U COCTaBY
YUYacCTBYIOUIMX B peaKkIUH BELIECTB, 110 TEII0BOMY 3 deKkTy)

1.7

BBIYUCIISATh OTHOCUTEIBHYIO MOJIEKYJIAPHYIO U MOJISIPHYIO MACChI
BEILECTB

1.8

1.9

BBIYHCIIITH MAaCCOBYIO JIOJTIO XUMUYECKOTO AJIEMEHTa 1Mo (hopmyrie
COCTMHCHMS,

BBIUUCJIATH MAaCCOBYIO JJOJIHO BCIICCTBA B PpaCTBOPC

1.10

MPUMEHSITh €CTECTBEHHOHAYUYHbIE METO/IbI IO3HAHUS — HAOJI0IeHHE,
U3MepeHne, MOICTUPOBaHNE, SKCIIEPUMEHT (peasIbHbIN U
MBICJICHHBIN )

2.1

ITo Teme: «BaxHeiire npeaCTaBUTEIM HEOPTAHUYECKUX BEILIECTBY»

PacCKpbIBATb CMBICJI OCHOBHBIX XUMHWYCCKUX MOHSATHUH: OKCHI,
KHUCJI0Ta, OCHOBAaHUC, COJIb




2.2

ONPEAENATH MPUHAMICKHOCTD BELIECTB K ONPEACIEHHOMY KIIACCy
coeMHeHu# no popmMynam

2.3

2.4

KJIACCU(UITUPOBATH HEOPTAHUICCKUE BEIIIECTBA
XapaKTepu30BaTh (OMUCHIBATH) OOIINE XUMUYECKHUE CBOICTBA

BEIIECTB Pa3IUYHbIX KJIACCOB, MOATBEP:K/Iasi OMUCAHUE TPUMEPaAMU
MOJICKYJISIPHBIX YPaBHEHUN COOTBETCTBYIOUIUX XUMHUUECKUX PEaKIIHiA

2.5

MPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTHU OT UX
KaueCTBEHHOI'O COCTaBa, BO3MOXKHOCTH MPOTEKAHUSI XUMHUYECKHIX
MIPEeBpAICHUI B Pa3JIMYHBIX YCIOBHUIX

2.6

2.7

CJIE0BATh MPABUJIAM I1OJIb30BAHUSI XUMUYECKOW MMOCYA0N U
1abopaTOPHBIM 000PYIOBAaHUEM, a TAKXKE MPaBUIIaM OOpaIICHHUS C
BEIIECTBAMH B COOTBETCTBUH C MHCTPYKIIHUSIMHU TI0 BBITTOJTHEHUIO
71a060PAaTOPHBIX XMMHUECKHUX OIBITOB MO MOJTYYEHUIO U COOUPaHHIO
ra3o000pa3HbIX BEIIECTB (BOJOPO/Ia U KUCIOPOa), TPUTOTOBICHHUIO
pPacTBOPOB € OMpeeIEHHON MacCOBOM oIl pacTBOPEHHOTO
BEIIECTBA, JIAHUPOBATh U MIPOBOAUTH XUMUYECKHE SKCIIEPUMEHTHI 110
pacrlo3HaBaHHUIO PACTBOPOB IIEJI0YEH U KUCIOT C MTOMOIIBIO
WH/INKATOPOB (JIaKMYC, (eHOIPTATCHH, METUIOPAHXK U APYTHE)

IMpOBOAUTH paC‘léTH 110 YPaBHCHHUIO XHUMHYCSCKOHN pCaKnuu

ITo Teme: «Ilepnoanueckuii 3akoH u Ileproauueckas cucrema
xuMuyeckux aemeHToB . . MenaeneeBa. CTpoeHre aTOMOB.
Xumuyeckas cBsi3b. OKHCIUTEIbHO-BOCCTAHOBUTENBHBIE PEAKIIUN

3.1

PacCKpbIBaTh CMBICJI OCHOBHBIX XUMHUYECKUX MOHATUH: PO aToMa,
AIIEKTPOHHBIN CIIOI aToMa, aTOMHasi OpOUTalb, painyc aTroma,
XUMHYCCKas CBA3b, MOJIApHAAd U HEIIOJISIPHAd KOBAJICHTHAA CBA3b,
JJIEKTPOOTPULIATEILHOCTE, HOHHAS CBA3b, NOH, KATUOH, aHUOH,
CTCIICHb OKHCJICHUA

3.2

3.3

KJ'IaCCI/I(I)I/II_II/II)OBaTB XUMHUYCCKHUC 3JICMCHTEI

OIKCHIBATh M XapaKTepu3oBaTh Tabauunyto Gopmy [leproanueckoi
CHCTEMBI XMMUYECKHX 3JIEMEHTOB: Pa3/InyaTh MOHATHUS «TIaBHAS
noarpynna (Arpymnmna)» u «robounas noarpynna (brpymmna)y,
«MaJbiey U «OO0bIINe» MeproIbl

3.4

packpsiBaTh cMbIch [lepuoanueckoro 3akona [[.M. Menneneena:
JIEMOHCTPHUPOBATH IOHUMAHKE MTEPUOINUECKON 3aBUCUMOCTH CBOMCTB
XUMHUYECKHUX 3JIEMEHTOB OT UX Mojo0keHus B [lepuognueckoit
CUCTEME

3.5

COOTHOCUTH 0003HAYEHMsI, KOTOPBIE UMEIOTCS B TAOJIHIIE
«IIepuoanyeckas cucrema XUMUYECKUX 3yemeHToB J1.1.
MenzeneeBa» C YMCIOBBIMU XapaKTEPUCTUKAMHU CTPOCHUSI aTOMOB
XUMHUYECKUX DJIEMEHTOB (COCTaB U 3apsia sapa, o0Iiee Yucio
AIIEKTPOHOB U PACIpeeNICHIE UX TI0 DIIEKTPOHHBIM CIIOSIM)

3.6

OmnpeaAcCIATh CTCIICHb OKUCIICHUSA 3JIECMCHTOB B 6I/IHapHBIX




COCOAUMHECHUAX

3.7

OnpeaciIsATb BU XHUMHYCSCKOH CBSI3U (KOBaJ'IeHTHaH u I/IOHHaH) B
HCOPTraHNUYCCKUX COCAUHCHUAX

9 KVIACC

Koxa
NPOBEPAEMOro
pe3yJbTara

1

HpOBepﬂeMbIe NpeaAMETHLIC PE3YJIbTAaThl OCBOCHUHA OCHOBHOM

06pa30BaTeJ’le0ﬁ nmporpaMmbl OCHOBHOI'O 0611161"0 06pa30BaHI/Iﬂ

ITo Teme: «BCH_IGCTBO U XUMHYECCKas peaKuusi»

11

1.2

1.3

PacCKpbIBaTh CMBICJI OCHOBHBIX XUMHUYECKHUX ITOHATUMI: PaCTBOP,
AJIEKTPOJIUTHI, HEAJIEKTPOJIUTHI, JIEKTPOJIMUTHUECKAS TUCCOLIAALINS,
peaKknMy MOHHOTo 00OMEHa, KaTalu3aTop, XMMUYECKOe paBHOBECHE,
oOpatuMble U HeOOpaTUMbIE peaKIuy,
OKHUCJIUTEIIbHOBOCCTAHOBUTEIIbHBIEC PEAKIINH, OKUCIIUTEID,
BOCCTAHOBUTEIIb, OKUCIICHHE U BOCCTAHOBJICHHE, AJIJIOTPOIIHNS,
aM(pOTEPHOCTh, XUMHUYECKas! CBSI3b (KOBAJICHTHAs, NOHHAS,
MeTaJIJINYecKast), KpUCTAJUIMUECKasl PeIETKa, CIJIaBbl, CKOPOCTh
XUMUYECKOU peaKLun

WUTIOCTPUPOBATh B3aHMOCBS3b OCHOBHBIX XUMUYECKHUX IIOHATUN U
IIPUMEHSTH 3TH MOHATHUSA IIPU ONMCAHNU BELIECTB U UX NPEBPALLEHUN
COCTaBJISITh YPABHEHUS JIEKTPOIUTHYECKON TUCCOLUALIMH KUCIIOT,
LIEJI0YEHN U COJIEH, TIOJIHBIE U COKPALEHHBIC YPAaBHEHUS pEaKUi
HMOHHOT0 0OMeHa

1.4

1.5

PacKpbIBaTh CYIIHOCTh OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKITHI
MIOCPEACTBOM COCTaBJICHUS 3JIEKTPOHHOTO OajlaHca STUX peakiuil

MMpOBOANUTD paC‘léTH 110 YPaBHCHHUIO XUMHYIECKOU peaknuuu

ITo Temam: «HemeTamisl 1 X coeauHeHU» U «MeTajuibl 1 X
COEIUHEHUS

2.1

XapaKTepU30BaTh (OMUCHIBATh) OOIINE U CTIEIIU(UIECKUE XUMUYECKUE
CBOICTBA NMPOCTHIX U CIIOXKHBIX BELIECTB, MOATBEPHKAAsl ONUCAHHE
MIpUMEpPaMH MOJIEKYJISIPHBIX Y MOHHBIX YPABHEHHH COOTBETCTBYIOIIUX
XUMHYECKHUX PEaKIun

2.2

2.3

2.4

COCTaBJIATb YPaBHCHUA peaKuHﬁ, MOATBCPIKAAIONUX CYHICCTBOBAHUC
TEHETHUYECKOM CBSI3U MCXKAY BE€IICCTBAMU PA3JIMYHBIX KJIIACCOB

MPOTHO3UPOBATH CBOMCTBA BELIECTB B 3aBUCUMOCTH OT UX CTPOECHHS,
BO3MOXHOCTH MPOTEKAHUS XUMUUECKUX MTPEBPALLICHUIN B PA3JIMUYHBIX
YCHOBHUSX

CJI€IOBATh MPABUJIAM MOJIb30BAHUSI XUMUYECKOU MOCY0N U
1abopaToOpHBIM 000PYIOBAaHUEM, A TAKXKE MPaBUIIaM OOpaIIeHHUS C
BEILIECTBAMH B COOTBETCTBUHU C HHCTPYKUHUAMHU IO BBIITOJTHEHUIO




71a00paTOPHBIX XUMUYECKUX OIBITOB MO MOTYYCHUIO U COOMPAHHIO
ra3o00pa3HbIX BEIIECTB (aMMHUAKa U YTIIEKUCIIOTo ra3a)

2.5

IIPOBOJIUTH PEAKLIMH, ITOATBEPKIAIOIINE KaUECTBEHHBIM COCTaB
Pa3JIMYHBIX BCUICCTB: PACIIO3HABATH OIIBITHBIM HYTGM xJjopunma-,
Opommu, noaua, kapoonart, pocdar, cunukar, cynbdar,
TUAPOKCUIAUOHBI, KATUOHBI aMMOHH, NOHbI U3YUCHHBIX MCTAJIJIOB,
NPUCYTCTBYIOIIKME B BOJAHBIX PACTBOPaX HEOPTaHMUYCCKHUX BEIICCTB

3.1

ITo Teme: «XuUMHS U OKpYXKaroLas cpeaar

pacKpbIBaTh CMbICI OCHOBHBIX XUMUUYECKUX MoHsATH: [T/IK
BEIIIECTBA; KOPPO3HUS METAJIIIOB

3.2

HpI/IMeHHTB OCHOBHBIC OHepaI_[I/II/I MBICHI/ITGJIBHOI;'I ACATCIbHOCTH —
aHaJM3 U CUHTE3, CPaBHEHHE, 0000IIEHIE, CUCTEMATU3AIIHIO,
BBISIBIICHHE TPUYMHHO-CJICICTBEHHBIX CBSA3CH — ISl H3yUCHUS
CBOWCTB BEIIECTB U XMMUYCCKHX PEaKIHil; €CTECTBEHHOHAYYHbBIE
METO/IbI ITO3HAHUS — HA0JII0ICHUE, M3MEPEHUE, MOJICIIMPOBAHHE,
9KCIIEPUMEHT (peaabHbIA U MBICJICHHBIN )



ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

8 KVIACC

Kon

IIpoBepsieMblii 3J1IeMEHT COAEePKAHMS

1

1.1

1.2

HepBOHa‘-IaJIBHBIG XUMHWYCCKUC ITOHATHUA

[Ipenmer xumuu. Poib XMMUM B )KM3HU Y€JIOBEKa. XUMUS B CUCTEME HayK. Tena
1 BemecTBa. GU3HYECKUE CBOMCTBA BEIIECTB. ATperaTHOE COCTOSIHUE BEIIECTB
ITouarue o Meromax mo3Hauus B xuMun. YucTeie BemecTsa U cMech. CrocoObl
paszeneHus cMecen

1.3

14

1.5

ATOMBI U MOJIEKYJIbl. XUMUYECKHUE 3JIEMEHTBI. CUMBOJIBI XUMUYECKUX
351eMeHTOB. [IpocTbie U Cl10KHBIE BellecTBAa. ATOMHO-MOJIEKYJIIPHOE Y4EHUE

XuMuueckas (bOpMyJ'Ia. BaneHTHOCTE aTOMOB XMMUYECKHUX 3JIEMEHTOB. 3aKOH
IIOCTOAHCTBA COCTaBa BCILICCTB. OTtHocuTeNnbLHasA aTOMHAas Macca.
OTHOCHUTENLHAS MOJICKYJIsSIpHas Macca. MaccoBas 101 XUMUYECKOTO JIEMEHTAa
B COCIMHCHUHN

KomnuectBo BeliecTBa. MoJib. MOJ'ISIpHaSI Macca. B3zaumMocBs3b KOJINYCCTBA,

MacCChl 1 YHUCJIa CTPYKTYPHBIX CIMHUIL BEIICCTBA. Pacuétnl o (I)OpMy.]'IaM
XUMHUYCCKUX COC,Z[I/IHCHI/Iﬁ

1.6

dusznyeckre U XUMHAYECKUE SIBICHHU. X UMHUICCKast pCaKknus u eé IMPU3HAKH.
3aKoH COXpaHCHHA MACChI BEHICCTB. XUMHYECKHE YpaBHCHHAL. KJ'IaCCI/I(bI/IKaI_H/IS[
XUMHUYCCKHUX peaKLII/Iﬁ (CO@I[I/IHGHI/IH, Ppa3JI0KCHUA, 3aMCILICHN, O6M€Ha)

1.7

XUMUYECKU SKCIIEPUMEHT: 3HAKOMCTBO C XMMUYECKOU MOCY0H, C TpaBUJIAMHU
paboTsl B 1abopaTopuu U mpuéMamMu oOparieHus ¢ 1adopaTopHbIM
000pyI0BaHUEM, U3YUEHHUE U ONHMCaHKE (PU3NIECKIX CBOWCTB 00pa3IoB
HEOPraHMYECKUX BEIIeCTB, HaOI0eHHe (pu3nueckux (TUIaBJIeHHE BOCKA, TasTHHIE
JbJa, pacTUpaHHE caxapa B CTYIKEe, KUIIEHHWE U KOHJICHCAIIUS BOJIbI) U
XUMHYECKHX (TOpEeHHe CBeUH, MPOKaIMBAaHUE METHOU MPOBOJIOKH,
B3aMMOJICIICTBHE MeJia ¢ KHCIOTOMN) SIBJICHUI, HAOMI0IeHNE U OTHCAaHNe
NPU3HAKOB MPOTEKAHUS XUMHUECKUX PEaKIUi (pa3iokeHue caxapa,
B3aWMO/ICHICTBHE CEPHON KUCIIOTHI C XJIOPUIOM Oapusi, pa3oXKeHHEe THIPOKCH A
menu(ll) mpu HarpeBaHuM, B3auMOIeiicTBHE *kese3a ¢ pactBopoM couu meau(ll),
H3y4deHUe CIOCOOO0B Pa3IeIeHHs CMeceH (C IMOMOIIBI0 MarHuTa, (UILTPOBAHHUE,
BBITIApUBAHUE, TUCTUIUIAINS, XpOMaTOTpadus), MPOBEICHUE OUNCTKU
MOBApEHHOM coyu, HAOIIOIEHNE U OTMCAHKUE PE3YIBTATOB MTPOBEICHUS OIbITA,
WITIOCTPUPYIOILET0 3aKOH COXPaHEHHs MacChl, CO3JaHNe MOEIeH MOJIEKYT
(IIapOCTEPIKHEBBIX )

Baxnelmye npencTaBuTeNn HEOPraHMYECKUX BEIIECTB

2.1

Bo3nyx — cmech ra3os. CoctaB Bo3nyxa. Kucinopon — anemMeHT u npoctoe
BemiecTBo. HaxoxaeHne Kuciopo/ia B mpupoie, pu3mdeckie u XuMUIeCKHe
cBoiictBa (peakiuu ropenus). Oxcunpl. [Ipumenenne kucinoponaa. CriocoOsl
HOJTYYeHHS KUCIIOPOAa B TA0OpaTOpuH 1 MPOMBIIIIeHHOCTH. KpyroBopot




Kucinopoaa B npupoae. O30H — ammoTponHast MOAU(PUKAIMS KHCIOPOoIa

2.2

2.3

2.4

TerutoBo# 3 (HeKT XMMUYECKON peakiiii, TEPMOXHUMHUYECKUE YPaBHEHHSI, IK30-
U SHJ0TEPMUYECKHE peakiuu. TOIIMBO: yroib U METaH. 3arpsi3HEeHHE BO3/1yXa,
yCHIJIEHUE TTApHUKOBOTO 3(pekTa, pa3pylnieHrne 030HOBOTO CIIOs

Bonopon — anemeHT u mpoctoe BeriecTBo. HaxoxkeHrne Bo1opo/ia B MpUpo/Ie,
bu3nYecKre 1 XUMHUYECKUE CBOMCTBA, MPUMEHEHHUE, CTIOCOOBI TTOTyYCHHSL.
Kuciaote! u comu

Monsipablii 00BEM ra3oB. PacuéTsl o0 XUMUYECKUM YPaBHEHHSIM

2.5

®dusnyeckue cBorcTBa BOAbl. Boaa kak pactsopuresb. PactBopel. HackleHHbIe
Y HEHACBILLIEHHBIE paCTBOPBL. PacTBOpUMOCTH BelIeCTB B BoAe. MaccoBast 10Jist
BEILIECTBA B pacTBOpe. XUMHUYECKHE CBOMCTBA BOJIbl. OcHOBaHUs. Poiib
pacTBOPOB B IPUPOJIE U B KU3HU YesoBeka. KpyroBopoT BoAbl B IpUpoOIE.
3arpsi3HEeHUE IpUPOAHBIX BoA. OXpaHa U OYMCTKA IPUPOIHBIX BOJ

2.6

Kiaccudukanus nHeopranmueckux coeauaennii. Oxcuapl. Kinaccudukarms
OKCHJIOB: coJieoOpa3ytoline (0OCHOBHbIE, KUCIOTHbIE, aM(OTEPHBIE) U
HecoseoOpasyromue. Homenkiatypa okcuioB. dusnueckue 1 XMMHUECKHE
CBOMCTBA OKCHIIOB. [loimyuenue okcuaoB

2.7

2.8

2.9

OcnoBanus. Knaccudukanus ocHOBaHUH: MENOYN U HEPACTBOPUMBIE
ocHoBaHusA. Homenkiarypa ocHoBaHui. @U3HYECKUE U XUMHYECKHUE CBOMCTBA
ocHoBaHui. [lorydenne ocHoOBaHMH

Kucnotsl. Knaccudukanus kucnor. Homenknarypa kucnor. @usndeckue u
XUMHUUYECKHE CBOMCTBA KUCIIOT. Psag aktuBHOoCcTH MeTamioB H.H. bekeTtosa.

ITonyuyenue Kucior

Comu. Homenknatypa cosieid. @u3nueckue 1 XUMUYECKHE CBOMCTBA COJIEH.
ITony4yenue coiuen

2.10

2.11

TI'enermueckas cBsI3b MCXKAY KilaCCaMH HCOPraHUYCCKUX COG)II/IHGHI/II\/’I

XVMMHUYECKUH IKCIIEPUMEHT: KaYECTBEHHOE OIPENETICHUE CONEP KAHUS
KHCJIOPO/ia B BO3/1yXe, MOJy4yeHHe, COOMpaHue, paclioO3HaBaHUE U U3yYCHHE
CBOWCTB KHCJIOPOJ1a, HAOJIOJCHHE B3aUMOJICHCTBUS BEIIECTB C KUCIOPOAOM U
yCIIOBUSI BOBHUKHOBEHUS U MPEKpaIleHNs ropeHust (Ioxapa), 03HaKOMIIEHHUE C
oOpa31aMu OKCHJIOB M OITMCaHUE UX CBOWCTB, OJyYeHHE, COOUpaHue,
pacro3HaBaHHE U U3y4eHUE CBOMCTB BOJOPO/Ia (TOpeHue), B3aUMOJICIICTBHE
Bozopoaa ¢ okcunoMm Meau(ll) (Bo3M0KHO UCTIOIB30BaHKE BUACOMATEPHATIOR),
HaOJroieHne 00pa3IoB BEUIECTB KOJINYECTBOM | MOJIb, HCCIIeJ0BaHUE
0COOEHHOCTEHN pacTBOPEHUS BEIIECTB C PA3IMUYHON PaCTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPEACIEHHON MacCOBOM J0JIEH PACTBOPEHHOIO
BEIIIECTBA, B3aMMO/ICHCTBHE BO/IbI C METaJNIaMH (HATPUEM U KaJIbLIIEM)
(BO3MOYHO HCITOJIb30BaHKE BUJIEOMATEPHUAJIOB), OTIPEeIEHUE PacCTBOPOB
KHCJIOT U IIeJI04Yell ¢ MOMOILIbI0 HHANKATOPOB, HCCIE0BaHIE 00pa3lioB
HEOPraHMYECKUX BEIIECTB PA3IMYHBIX KIacCOB, HAOIIOAEHHE H3MEHEHUS
OKpacKH UHJIMKATOPOB B PACTBOPAX KUCJIOT U IIEI0YeH, H3ydeHue
B3auMoecTBus okcuaa meau(ll) ¢ pactBopom cepHOl KUCTOTHI, KUCIIOT C




MeTaUIaMM, peakluil HEUTpaIu3alyy, I0JIy4YeHue HEPaCTBOPUMBIX OCHOBAHMI,
BBITECHEHUE OJTHOTO METaJlla APYTUM U3 PacTBOpa COJIM, PEIIEHUE
JKCIIEPUMEHTAIIBHBIX 3a7a4 110 TeMe «BakHelnme Ki1acchl HeOpraHM4eCKUX
COEIUHEHUI)

[Iepnonnueckuit 3axkoH u [lepuoanyueckas cuCTeEMa XMMUYECKUX 3JIEMEHTOB
3 .. MenneneeBa. CtpoeHre aToMoB. XUMU4ecKas CBsi3b. OKUCIUTEIBHO-
BOCCTAaHOBUTEJIBHBIE PEAKIIUN

[lepBble MOMBITKU KIACCU(PHUKAIIMA XUMUYECKUX 31eMeHTOB. [loHsTHE 0
31 rpynmnax CXOJHbIX 3JIEMEHTOB (IIE€JIOYHBIE U I1ETOYHO3EMENIbHBIE METAJLIBI,
' raJloTeHbl, UHEPTHBIE Ta3bl). DIEMEHTHI, KOTOpbIe 00pa3yoT aM(pOTepHbIE

OKCHUAbI U THAPOKCHUIBI

[Tepuognueckuii 3akoH. Ilepuoanueckas cuctema XuMu4eckux ieMenTos J[ 1.
MenneneeBa. Koporkoneproanas u aiauHHONIEpHOAHAs hopmbl [leprnonndeckoit
3.2 cucreMbl XuMuueckux aaemeHToB .M. Menneneesa. [lepuobl ¥ rpymninsl.
®u3NYECKU CMBICI IOPAIKOBOIO HOMEPA, HOMEPOB IIEPUOJIA U IPYIIIIBI
JJIEMEHTa

Ctpoenne atomoB. CocTtaB aTOMHBIX sifiep. M3oTonbl. DnekTponsl. CTpoeHue
33 AJIEKTPOHHBIX 000JIOYEK aTOMOB MEPBHIX 20 XUMUYECKUX IJIEMEHTOB

[Tepnoanueckoii cucremsl .M. MenneneeBa. XapakTepucTuka XUMHYECKOTO
3JIEMEHTA MO ero noyuoxenuto B [lepuoanueckoii cucreme .M. MenneneeBa

3aKOHOMEPHOCTH U3MEHEHMSI paiiyca aTOMOB XMMUYECKHUX JIEMEHTOB,
METAJUIMYECKUX U HEMETAUIMYECKUX CBOMCTB 110 TPYIIIAM U IIEpHUOAAM.

3.4 3nauenue [lepuonnueckoro 3akoHa u [leprouueckoi CUCTEMbI XUMUYECKUX
AJIEMEHTOB JUJIsl Pa3BUTHS HAYKU U NpakTuku. [[.11. MenneneeB — yu€HbIi
IPpaKJIaHUH

35 Xumundeckas cBsa3b. KoBajaeHTHas (HOJ'IHpHaSI u HCHOH}IpHa}I) CBA3b.

3HeKTpOOTpI/IHaT€HI>HOCTI) XUMHYECKHX 3JIeMeHTOB. loHHAas CBSI3h

Crenenb okucieHus. OKUCIUTEIFHOBOCCTAHOBUTEIIHHEIC pCaKkuu. Hpoueccm

3.6
OKHUCJICHUS U BOCCTaHOBIICHUS. OKUCIUTENN U BOCCTAHOBUTEIIH

XUMHYECKUH SKCIIEPUMEHT: U3y4yeHUE 00pa3IoB BELIECTB METAJUIOB U

37 HEMETAJUIOB, B3aUMOCUCTBHE THIPOKCH/IA IIMHKA C PACTBOPAMM KHCIIOT U
' LIEeJI0YEH, POBEAECHUE ONBITOB, WLIFOCTPUPYIOIINX TPUMEPBI OKHCIUTEIBHO-

BOCCTAHOBUTCIIbHBIX peaKuHﬁ (FOpCHI/IC, PCaKnn pa3jioKCHUA, COC,[[I/IHGHI/ISI)

9 KJIACC

Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS

1 BemectBo n xumundeckas peakuus. [loBropenue

[Tepuonnueckuii 3akoH. [lepuoauueckas cucremMa XUMAYECKUX 3i1eMeHToB J1.1.

11 MeHnpeneesa. CTpOCHI/IC aTOMOB. 3aKOHOMepHOCTI/I B H3MEHEHHH CBOMCTB
. XUMHUYCCKUX DJICMCHTOB IICPBBIX TpéX NnepruoaoB, Kajivd, KaJIbLOUA U HX

COCAMHEHHI B COOTBETCTBUU C IOJOKEHUEM 3JIeMeHTOB B llepuoanueckon




CUCTCMC U CTPOCHUCM HUX ATOMOB

1.2

CrpoeHne BewniecTBa: BHUABI XMMHYECKOM CBS3U. TUIBI KPUCTAIUIMYECKUX
pEelETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT THIIA KPUCTAJUIMYECKOU PEIIETKU
U BUJIa XUMUYecKo# cBs3u. Kimaccudukanus m HOMEHKIATypa HEOPraHUYECKUX
BeUIECTB (MEXIyHApOJIHAas M TpUBHAJIbHAS). XMMHYECKHE CBOWCTBA BEILECTB,
OTHOCAIIMXCSA K  pa3iM4yHbIM  KJIacCaM HEOPraHWYECKUX  COCAUHEHUH,
TEHETUYECKAs CBA3b HEOPraHUYECKUX BELICCTB

1.3

Knaccuukanus XuMHUUECKUX peakUuil M0 pa3IMyHbIM MpU3HAKaM (110 YHUCITY H
COCTaBy YYaCTBYIOIIMX B PEAKIMH BEIIECTB, IO TEIUIOBOMY J(PQeKTy, Mo
M3MEHEHHIO CTEIICHEH OKMCICHUS XUMHUYCCKUX 3JIEMCHTOB, I10 06paTI/IMOCTI/I, 110
YYacTHIO  KaTalau3aTopa). DK30- W DJHJIOTEPMHUYECKHE  peakluy,
TEPMOXMMHUYECKUE ypaBHEHHs. [[OHATHE O CKOPOCTH XMMUYECKON peaKkinu

14

[Tonsitue 06 0OpaTUMBIX M HEOOpaTHUMBIX XMMHUYECKHX peakuusx. [lonstue o
TOMOT€HHBIX U T'€TePOreHHbIX peakuusx. [loHaTne 0 XuMHU4YECKOM PaBHOBECHUHU.
@axTophl, BIMSIOUIME HAa CKOPOCTb XUMHYECKOM pEaKIMM U IIOJOKEHUE
XUMHUYECKOTIO PaBHOBECUS

1.5

1.6

OKHCINTENHEHO-BOCCTAHOBUTEIHHBIC peaxium, DJIEKTPOHHBIN Oananc
OKHUCJIUTEITHbHO-BOCCTAHOBUTEIIbHON  peaknmu.  CocTaBiieHWe  ypaBHEHUH
OKHCJIINTCIBbHO-BOCCTAHOBUTCIBHBIX peaKHI/Iﬁ C HCIIOJIB30BAaHHEM  METOHA
3JIEKTPOHHOTO OajaHca

Teopus 37€KTPONUTHUECKOW IHUCCOLUMALMU. DIIEKTPOIUTBI U HEJIEKTPOJIHTHIL.
Katunonsl, anronbl. MexaHu3M HUCCOIMAIIMKA BEIIECTB C PAa3IMUYHBIMU BUIAMU
XuMu4ecKkou cBsizu. CteneHb aucconuanuu. CUIbHBIE U Cla0ble DJIEKTPOJIUTHI.
Peakiiun monHoro obmeHa. YcClOBHS MPOTEKAHUSI PEAKIM MOHHOTO OOMEHa,
MOJIHBIE M COKpalIEHHbIE WOHHBIC ypaBHEHHS peakinuil. CBOWCTBAa KHCIOT,
OCHOBaHMN W COJIEM B CBETE€ TMPEJACTABICHUNU 00 DIEKTPOTUTHUECKOM
nucconuanuu. KauecTBeHHbIe peakiuy Ha MOHBL. [IoHsATHE 0 TMapOIN3e coneit

1.7

XHWMHMYECKUN OKCIEPUMEHT: O3HAKOMJIEHHE C MOJEISIMH KPHUCTAJUIMYECKHUX
PEIETOK HEOPraHMYECKHX BEIeCTB — METaNIOB U HeMeTauioB (rpadura u
asMasa), CJIOXHBIX BEUIECTB (XJOpHAa HATpHsl); HCCIEAOBaHUE 3aBHCHUMOCTH
CKOPOCTH XMMHYECKOH peakIMH OT BO3JACHCTBUS pa3lIU4HbIX (HaKTOPOB;
HCCIEAOBAHUE  DJIEKTPOIPOBOAHOCTH  PAcTBOPOB  BEUIECTB,  IIpolecca
JUCCOLMAIMU  KUCJIOT, IIenoded M coyied  (BO3MOXHO  HCIIOJIB30BAaHUE
BHUJIEOMATEPUAIIOB); IMPOBEACHHUE ONBITOB, WJUIIOCTPUPYIOLUIUX IPU3HAKU
NpOTeKaHMUs peakuuii HOoHHOro oOMeHa (0Opa3oBaHUE Ocajlka, BbIJENICHHE rasa,
oOpa3oBaHHe BOJbI); ONBITOB, WJUIIOCTPUPYIOUIMX MPUMEPHl OKHUCIUTEIbHO-
BOCCTAaHOBUTENIbHBIX peaKUuil (rOpeHue, peakluu paslIoKEHUs, COCAUHEHHUS);
pacro3HaBaHUE HEOPTraHWYECKUX BEIIECTB C MMOMOIIBI KAYECTBEHHBIX PEAKIUN
Ha WOHBI; pEHIEHUE YKCIIEPUMEHTAIBHBIX 3a/1a4

2.1

HemeTannsl 1 UX COeIUHEHUS

OOmast  xapakTepucThuka ranoreHoB. (OCOOEHHOCTH CTPOEHHMS aTOMOB,
XapakTepHble cTeneHH okucieHus. CTpoeHue u Gu3nyeckre CBOWCTBA MPOCTHIX
BEIIECTB — TajoreHoB. XHMMHMYECKHME CBOMCTBA Ha IpPUMEpE XJopa




(B3auMoOJIeHiCTBHE C METaJJIaMH, HEMEeTa/llaMH, IIejao4yaMu). XJIOPOBOAOPO/I.
CongHasi KUCIIOTa, XUMUYECKUE CBOWMCTBA, MOJy4YeHUE, npuMeHeHnue. JlefictBue
XJIOpa ¥ XJIOPOBOAOPOJAa Ha OpraHu3M 4esoBeKa. BakHeHIme XJOpUIbl U HX
HaxO0JKJICHHUE B MIPUPO/IC

2.2

OOmas xapakrepuctuka 37eMeHTOB VIA-rpynmbl. OcoOEHHOCTH CTpPOSHHS
aTOMOB, XapaKTepHbIe cTerneHu okuciaeHus. CTpoeHne u (pu3ndeckue CBOMCTBA
IPOCTBIX BEIIECTB — KHUCIOPOJAa M Cepbl. AJUIOTPONHBIE MOIU(PHUKALUH
KHCJIOpOJia M cepbl. XUMHYECKHE CBOWCTBAa cepbl. CepoBOIOPOA, CTPOEHHE,
¢usnueckne M XHUMHUYECKHe cBoiicTBa. OKCHIBI Cepbl KaK MpPEACTaBUTEIN
KHCJIOTHBIX OKCHIOB. CepHasi KHCIIOTa, (U3MYECKHE M XUMHUYECKHE CBOWCTBA
(oOmme Kak mpencTaBUTENs Kiacca KUCIOT M crneuuduyeckue). XUMUYECKHE
peakiuy, Jexallue B OCHOBE INPOMBIIIJIEHHOIO Croco0a IOJIydeHUsl CEpHOil
kucioTel. [Ipumenenue. Conu CEpHOM KHCIOTHI, KayeCTBEHHAs PEaKIHs Ha
cynbdar-uoH. HaxoxxaeHne cepsl U €€ COCAMHEHUH B NpUPOZAE. XUMHUECKOE
3arpsi3HEHUE OKPYKAIOIIEH cpeabl COSNTUHEHUS MU Cepbl (KHCIOTHBIC MOXKIH,
3arpsi3HEHUE BO3AyXa U BOJOEMOB), CIIOCOOBI €ro MpeI0TBPAIICHHS

2.3

2.4

2.5

2.6

OOmast xapakrepucthka 3i1eMeHTOB VA-rpynmnsl. OcoOEHHOCTH CTpPOCHHS
aTOMOB, XapaKTEepPHbIE CTEIIEHU OKUCIEHMS. A30T, pacCpOCTpaHEHUE B IIPUPOJIE,
¢dusnveckne U XuMU4ecKknue cBoricTBa. KpyroBopor asora B mpupoje. AMMHAK,
ero (u3uyeckue M XUMHUYECKHE CBOWCTBA, MOJydyeHHe M npumeHeHue. Comnu
aMMOHMS, UX (pu3nUecKre 1 XUMUYECKHUEe CBOWCTBA, IpuMeHeHne. KauecTBeHHas
peakiys Ha MOHbI aMMOHHUA. A30THas KUCIOTa, €€ MojdydyeHue, (pu3nyeckue u
XUMHUYEeCKHe CBoOWcTBa (0OLIMe Kak TMpeACTaBUTENs Kiacca KHCIOT U
cneunpuyeckue). Vcnonp3oBaHne HUTPATOB U COJEH aMMOHHMS B KayecTBe
MUHEPAJIBHBIX yIOOpeHH. XHUMHUYECKOE 3arpsi3HEHHE OKpYKaroleil cpeabl
COCMHEHUSIMH a30Ta (KHCIOTHBIC MHOXKIHW, 3arpsA3HEHHE BO37yXa, MOYBBI U
BOJIOEMOB)

®ocdop, amnorponHsle Moaudpukaiun docdopa, GunuecKkue U XUMHUYECKHE
ceoiictBa. Oxcun dochopa(V) u dochopuas xucinora, Qusnyeckue u
XUMUYECKHE CBOMCTBA, mosydeHue. Vcmonb3oBanue ¢ochaToB B KayecTBe
MUHEPAJIBHBIX yI00pEeHU

OOmas xapakrepuctuka syeMeHTOB IVA-rpynmnbl. OcoOeHHOCTH CTpOEHUs
aTOMOB, XapakTEpHblE CTENEHM OKUCIEHUs. YTJIepoJ, aUIOTPOIHbIE
MOIUGUKAIK, PACIPOCTpAaHEHHE B TpHPOAE, (PHU3WUECKHe W XUMHUYECKHE
cBoiicTBa. Ancoponus. KpyroBopot yrieposaa B npupoae. OKCUIBI yIiiepoa, ux
¢dusnveckne W XUMHYECKHE CBOWCTBA, JEWCTBHE HA JKUBBIE OpPraHU3MBI,
MOJTyYCHHUE W TPUMEHEHHE. DKOJOTHYECKHE MPOOIEMBI, CBSI3aHHBIE C OKCHIIOM
yrnepona(lV); rumore3a rino0aJbHOTO MOTEIUIEHUS KIUMAaTa; MapHUKOBBIH
s dexT. YronapHas KUCI0Ta U €€ COM, UX (PU3nYecKkre U XUMUYEeCKHUe CBOWCTBA,
nojlydeHue M npuMeHeHue. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIIUIEHHOCTH U CETbCKOM
XO35HCTBE

HepBOHaqaanHe MOHATHS 00 OpraHMYCCKUX BCHICCTBAX KaK O COCIHUHCHUIAX




yriaepona (MeTaH, ATaH, JTUJICH, AaleTUJICH, 3TaHOJ, TJIMIEPUH, YKCyCHas
kuciora). Mx cocraB m xumudeckoe crtpoeHue. [loHATHE O OHMOJIOTHYECKH
BAKHBIX BEIIECTBAX: KHUPaAX, OCJIKaX, YIIIEBOJaX — U UX POJIM B KU3HH YEJIOBEKA.
MarepuaibHOE €AMHCTBO OPTaHUYECKUX U HEOPTaHUYECKUX COCTUHEHUHN

2.7

2.8

Kpemuuii, ero ¢pusnueckue 1 XUMHUECKHE CBOMCTBA, OJIYYECHNE U IPUMEHEHUE.
Coenmunenuss kpemHus B npuponae. OOmme mnpeacraBieHus o0 okcuae
kpemuausa(1V) u kxpemuueBoir kuciore. CUIUKATHI, KX HCIIOIB30BaHUE B OBITY,
MEIMIIMHE, TPOMBIIUICHHOCTH. BakHeilline CTpoOUTENnbHBIE MaTepuabl:
KepaMHKa, CTEKJIO, IIEMEHT, OeToH, ene300eToH. IIpobiembr Ge3ormacHoro
UCIOJIb30BAaHUS CTPOUTENIbHBIX MAaTEPUAJIOB B IOBCEAHEBHON KU3HU

XUMHUYECKUN HKCIEPUMEHT: H3ydeHHe OO0pa3loB HEOPraHWYECKHX BEIIECTB,
CBOMCTB COJISHOM KHUCIJIOTBI; MPOBEACHUE KAaU€CTBEHHBIX PEAKUUN HA XJIOPUJ-
MOHBl M HaONIOICHWE TPU3HAKOB HX TMPOTEKAHUS, OIMbBITHL, OTPaKAIOIINE
¢bu3nuecKkre U XMMHYECKHE CBOWCTBA TaJIOTEHOB U UX COCAMHEHUN (BO3MOXKHO
UCIOJIb30BaHHE BHUAEOMATEPUANIOB); O3HAKOMIIEHHE € oOpas3lamMu XJIOPHI0B
(ramoreHuI0B); O3HAKOMJIEHHE C OOpa3lamMu cepbl M €€ COCIUHEHUSIMHU
(BOBMOXXHO ~ HCIIONB30BaHHE BUAECOMATEpHAIOB); HaONIONEHHE Ipolecca
OOyrIIMBaHUS caxapa IOJ JCHCTBHEM KOHIIEHTPUPOBAHHOW CEpPHOM KHCIOTHI,
U3Y4YEHHE XMMHUYECKHX CBOMCTB Pa30aBIIEHHON CEpHOM KHUCIIOTHI, MPOBEIECHUE
KaueCTBEHHOW peakuuu Ha CcyiabhaT-uOH H HAOMIOJeHHEe mpHu3HaKa eé
MPOTEKaHUS; 03HAKOMJIEHHE C (PU3NYECKUMU CBOWMCTBaMHU a30Ta, (hocdopa u ux
COeIUHEHUI (BO3MOXKHO HCIOJB30BaHHWE BHUIEOMATEpUaoB), 0Opaszuamu
a30THBIX U (ochopHBIX yA0OpeHHit; nmonyuyeHue, coOupanue, pacrio3HaBaHUe U
U3Y4YEHHE CBOWCTB aMMMaKa; IPOBEIECHUE KAaueCTBEHHBIX peakUUid Ha HOH
aMMOHHMA U ¢docpaT-uOH UM U3YYEHHE TMPU3HAKOB HX MPOTEKaHUs,
B3aUMOJICHCTBHE KOHIIEHTPUPOBAHHOM a30THOM KHUCIOTHI C MEIbI0 (BO3MOXXHO
UCIIOJIb30BaHNUE BUJEOMATEPHUAIOB); M3yYEHHE MOJENeH KpUCTAITMYECKUX
peméTok anmasa, rpadura, QysuiepeHa; o3HaKOMJIEHUE ¢ MPOIECCOM afcopOITn
PacTBOPEHHBIX BEIIECTB AaKTHUBUPOBAHHBIM YIVIEM U yCTPOWCTBOM MIPOTHBOrasa;
MoJTy4eHue, coOrpaHue, paclo3HaBaHUE U 3y4YeHUE CBOWCTB YIJIEKUCIIOrO rasa;
MIPOBE/IEHNE KaUeCTBEHHBIX peakIMii Ha KapOOHAT- ¥ CUIMKAT-UOHBI U U3yUeHHUE
IIPU3HAKOB HX MPOTEKaHWs; O3HAKOMJIEHHWE C MPOLYKIHEW CHIMKAaTHON
MIPOMBIIIJIEHHOCTH; PellIeHne FKCIIEPUMEHTAIbHBIX 3a/1au 10 TeMe «BaxHeilmue
HEMETaJlJIbl U UX COEIMHEHUS»

MeTamisl ¥ UX COSINMHEHUS

3.1

OO0mas XxapakTepuCcTUKa XMMHUECKHUX 3JIEMEHTOB — METAJJIOB HA OCHOBAaHUU HX
nonoxennss B Ilepmoanueckoil cucrteme XuUMHYeCKMX 3neMeHToB J[.M.
Menpeneesa u crpoeHus: aromoB. CTpoeHHe METAJIIOB. MeTaindeckas CBA3b U
METAJNINYECKasl ~ KpUCTaUIMYecKass  pemeéTrka. OJIEKTPOXUMHUYECKHN  psij
HaIpsHKEHUN METaJUIOB

3.2

duznyeckne U XMMHUYECKUE CBOMCTBA MeTaiuioB. OOmiue crnocoObl MOTydYeHHs
MeTtauioB. [loHATHE O KOPPO3UU METaUIOB, OCHOBHBIE CIIOCOOBI 3aITUTHI X OT
Koppo3uu. CriiaBsl (CTajb, YyTyH, JIOPATIOMUHHUNA, OpOH3a) U X MPUMEHEHHE B




OBITY M IPOMBILICHHOCTH

3.3

[lenounsle MeTamisl: nosiokeHue B I[lepuoanyeckoil cucreMe XUMHUYECKUX
aneMeHToB .M. MenaeneeBa; CTpOCHUE UX aTOMOB; HAXOXKIEHUE B MPHUPO/IE.
duznyeckue 1 XMMUUECKHUE CBOMCTBA (Ha mpuMepe HaTpus U Kanust). OKCUbl U
TUAPOKCUABl HaTpusi U Kanus. IlpuMeHeHue ILeIOYHBIX METalIoB U MX
COCIMHEHU I

3.4

[lenouHo3eMenbHbBIE  METAUIBI  MarHuii W KalblLMi:  IOJOXEHHe B
IIepnonnueckoii cucreMe xumudeckux 3ineMeHToB .M. MenneneeBa; crpoenue
HUX aTOMOB; HaXOXICHHUC B IPHUPOAC. dusnyecke W XUMHYECKHE CBOMCTBA
MarHusi W Kainplus. Baxkheilmme coeauHeHus Kaublus (OKCHJ, THAPOKCHUI,
conn). JKECTKOCTH BOJIBI M CIIOCOOBI €€ yCTpaHEHHS

3.5

3.6

3.7

AmomuHMii: onoxkenue B [lepuoauyeckoii cucreme XxuMudeckux siemenToB J1.M.
MeHeneeBa; CTpOCHHE aTOMa; HaxoXAaeHue B npupoae. Dusmyeckue u
XUMWYECKAE CBOMCTBA aIFOMUHWMSI. AM(OTEpHBIC CBOMCTBAa OKCHIA U THIPOKCHIA
ATFOMUHUS

XKeneszo: monoxenue B Ileproandueckoit cucreMe XxumMuveckux snementon JI.H.
MenpeneeBa; CTpOCHHE aroMma, HaxoKJIeHHe B mnpupoje. Duszudueckue u
XUMHUYECKHUE CBOMCTBa jkene3a. OKcuibl, TUIPOKCUAbl U coiu xenesa(ll) u
xenesza(lll), ux cocras, cBOMCTBA U MOTYyYCHUE

XUMUYECKUI IKCIEPUMEHT: 03HaKOMJICHHE ¢ 00pasllaMHd METaJJIOB U CIUIABOB,
uX (U3NYECKUMHU CBOICTBAMM; H3y4€HHUE pE3YyIbTaTOB KOPPO3UHU METAIOB
(BO3MOHO MCIOJIb30BAaHUE BHUIEOMATEPUAIOB), OCOOCHHOCTEH B3aMMOICHCTBHS
OKCHJIa Kalbllisl W HATpus C BOJOH (BO3MOKHO  HCITOJIb30BAHUE
BHJICOMATEPHAIIOB); MCCJIEIOBAHUE CBOMCTB >KECTKOM BOJIBI; MPOIIECCa TOPEHUS
Keje3a B KUCIOopoie (BO3MOYKHO UCIOJIb30BAHUE BUIEOMATEPHATIOB); TPU3HAKOB
MPOTEKAHUS KAa4eCTBEHHBIX PEAKIMi Ha WOHBI (MarHus, KaJabIUs, aJTFOMHHHS,
uaka, xeesa(ll) u sxemesa(lll), meau(ll); HabmoeHNE M OMECAHKME MTPOIIECCOB
OKpalllMBaHUsl TJIAMEHU HOHAMHU HATpHsl, Kaausd M Kajblusd (BO3MOXKHO
UCIONIb30BaHNUE BHUJEOMATEpUAJIOB); HCCIEeNOBaHUE aM(OTEPHBIX CBONCTB
THAPOKCHIA alIOMMHUS M THAPOKCHJA IIMHKA; PEIIeHUE SKCIIePUMEHTATBHBIX
3a7a4 no teme «BakHelmne MeTallIbl U UX COCTMHEHUS

XUMUS U OKpy’Karolas cpeja

4.1

HoBble Marepuanibl u TexHOJOrMU. BemectBa m Marepuayibl B TOBCEIHEBHOM
JKW3HU 4YesoBeka. XUMHUA U 370poBbe. be3omacHoe MCnoib30BaHUE BEIIECTB U
XUMUYECKUX peakiuii B ObiTy. [lepBas momoip NMpu XUMHYECKHX OXKOTax U
OTPABJIEHUAX

4.2

OCHOBBI 9KOJIOTHYECKON TPaMOTHOCTH. XUMHUYECKOE 3arpsi3HEHHE OKPYKatoIIeH
cpensl IIJIK. Ponp xumuu B pemieHuH 3kojorudeckux rnpobnem. [Ipupoansie
WCTOYHUKU YTJIEBOJOPOJOB (Yrojib, MPUPOAHBIN ra3, HeQTh), MPOAYKTHI HX
nepepaboTKH, UX POJIb B OBITY U MPOMBILUIEHHOCTH

4.3

XUMHUYECKUH SKCIEPUMEHT: U3y4yeHHe 00pa3lloB MaTepHalioB (CTEKJIO, CIUIABbI
METAJIJIOB, MOJIMMEPHBIE MaTepUabl)




IPOBEPSIEMBIE HA OI'D 11O XUMHU TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUSA

Kon

NpoBepsieMoro
TpeOoBaHUA

IIpoBepsiemble TPeOGOBaHMS K IPEAMETHBIM pe3yJibTaTaM 6a30BOro
YPOBHSI OCBOCHUS OCHOBHOI 00pa30BaTeJIbHOM NMPOrpaMMBbl
OCHOBHOI0 00111er0 00pa3oBanusi Ha ocHoBe PI'OC

1
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1.2

1.3

2.1

IIpencrasnenue:

O II03HAaBaGMOCTU SIBJICHUH NPUPOIbI, IOHMMaHUE OOBEKTHBHOM
3HaYMMOCTH OCHOB XUMHMUYECKOW HAyKW KakK 00JacTh COBPEMEHHOIO
€CTeCTBO3HAHMUS, KOMIIOHEHTa OOmeld KyIbTyphl M IMPaKTHYECKOU
JEATCIPHOCTH YEJIOBEKa B YCIOBHUSAX COBPEMEHHOIO OOINECTBa;
ITIOHUMAaHHE MECTa XUMUU CPEIN IPYTUX €CTECTBEHHBIX HAyK

O HAy4HbIX METOJAx IIO3HAHUsA, B TOM YHCIIE JKCIIEPUMEHTAIBHBIX U
TEOPETUYECKUX METOJAX MCCIEHOBAaHMUS  BELIECTB U U3YyYCHUS
XUMHYECKHUX PEAKIUi; YMEHHE UCIOIb30BaTh MOJCTH IS OOBSICHCHHS
CTPOEHUS ATOMOB M MOJIEKYJI

0 cdepax mpodeccnoHAIBHON NESTENbHOCTH, CBSI3aHHBIX C XUMHUEH U
COBPEMEHHBIMH  TEXHOJIOTUSMH, OCHOBAaHHBIMH Ha  JOCTHKCHHSIX
XUMHUYECKOH HAyKH, YTO TMO3BOJUT OOYyYaroOMIMMCS paccMaTpuBaTh
XUMHIO Kak cepy cBoer Oymyiei mpogecCuoHaIbHOM ASSTENHHOCTA U
c/IeNlaTh OCO3HAHHBIM BBIOOP XMUMHH KakK MPOQILHOTO TpeaMeTa Mpu
repexo/ie Ha ypOBEHb CPEeAHEro o0Iiero 0opa3oBaHus

Bnagenne cucremMoil XHMHYECKMX 3HAHUN H YMCHHUC MPUMCHATH
CUCTCMY XUMHNYCCKUX 3HaHPII>i, KOTOpas BKJIFOYACT:

BOXHEUIINE XHUMHYECKHE IIOHATHSI. XUMHWYECKUI DJICMCHT, aToOM,
MOJIEKYJa, BEIIECTBO, MPOCTOE U CIIOKHOE BEIIECTBO, OJHOPOAHAS M
HEOJTHOPOJHASA CMECh, OTHOCUTENIbHBIE aTOMHAsI U MOJIEKYJSpHAsk MacChl,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJIIPHAS Macca, MOJISIPHBIA 00BEM, OKCHUTI,
KHCJIOTa, OCHOBaHHUE, COJb (CpenHsisl), XUMHUYECKas PpEeaKius, peakiuu
COCIIMHCHUS, PEaKIMU PA3JIOKCHHsS, PEAKIMH 3aMEIICHUs, PEaKIHH
oOMeHa, TerioBo# d(H(PEeKT peakiuu, FK30- U IHIOTSPMUUYECKUE PEAKIINH,
pacTBOp, MaccoBas OIS XHUMHYECKOTO OJJIEMEHTa B COCIMHCHHH,
MaccoBas O0Ji U MPOUCHTHAsA KOHLCHTpalrd BEIIECTBA B PaCTBOPE, AAPO
aToMma, JJIEKTPOHHBINM CIOW aToma, aTOMHasi OpOWTaNb, PaauyCc aroma,
BaJICHTHOCT, CTETeHb OKHCIICHHUS, XUMHUYecKast CBSI3b,
ANEKTPOOTPHUIIATENILHOCTD, TOSPHAsl U HEMOJIpHasl KOBaJCHTHAs CBS3b,
WOHHAs CBS3b, METAJUIMYECKasl CBs3b, KPHUCTAIMYECKas pemerka
(aTromHas1, HOHHAs, METAJUTMYECKasi, MOJIEKYJIsIpHAsi), UOH, KaTHOH, aHUOH,
AIIEKTPOJIUT U HEDJIEKTPOIIUT, AINEKTPOITUTHIECKAs TUCCOIHAITUS, PEAKIINT
WOHHOTO  OOMEHa,  OKHCJIUTEIbHO-BOCCTAHOBHUTEIBHBIE  PEaKIIHH,
OKHCIIUTENTb W  BOCCTAHOBUTEJIb, OKHCICHHE ¥ BOCCTAHOBJICHHE,




ANEKTPOIN3, XUMHUYECKOE paBHOBECHE, OOpaTMMble W HEOOpaTHMBbIE
peaKIu, CKOPOCTh XMMUYECKOW peakiuu, katanuzarop, [1JIK, kopposus
METaJUIOB, CILIaBbI

2.2

OCHOBOIIOJIATAIONINE 3aKOHbl XHMMHH: 3aKOH COXpPAaHEHUSI MAacChl,
nepuoanueckuid 3akoH [[.M. MenaeneeBa, 3aKOH MOCTOSIHCTBA COCTaBa,
3aKOH ABOTaJIpo

2.3

TECOpHUU XUMUU: ATOMHO-MOJICKYJIApHasA TEOpUs, TCOPHA
BHGKTpOHHTquCKOﬁ JUCcCoranmn

BJ'Ia,Z[CHI/Ie OCHOBaMHM XHMHUYECKOM I'PaMOTHOCTH, BKHIOanOHICﬁZ

3.1

3.2

yMEHHE MPaBUIILHO UCIOIH30BATh N3yYCHHBIEC BEUIECTBA M MaTEpUAIbI (B
TOM YHUCJIE MUHEpAIbHbIE YIOOpEHUsS, METAUIbl M CIUIABBI, MPOIYKTHI
nepepadoTKH  TPUPOAHBIX ~ HUCTOYHMKOB  YITIEBOJOPOJOB  (YTJIs,
NPUPOJHOTO Tra3a, HepTH) B OBITYy, CEIBCKOM XO3SHCTBE, Ha
MPOU3BOACTBE U MOHMMAaHHE 3HAYCHUS >KUPOB, OCJIKOB, YIIEBOAOB IS
OpraHM3Ma YeJIOBEKa; YMEHHE IPOTHO3MPOBATh BIHMSHUE BEIIECTB U
XMMHYECKHX TIPOIECCOB HAa OpraHU3M 4YeJOBEKa U OKPYKAIOUIYIO
MPUPOJHYIO Cpeny

YMEHHE HMHTETPUPOBATh XUMHUYECKHE 3HAHUS CO 3HAHHMAMH JPYIHX
y4eOHBIX IPEMETOB

3.3

HaJM4ue OmbITa pabOThl C Pa3IMUYHBIMM UCTOYHUKAMH MH(POpPMALUHU IO
XUMUM (HaydHas M HAy4YHO-IIOMYJISIpHAs JIMTEparypa, CJOBapH,
CIPaBOYHHMKHU, UHTEPHET-PECYPCHI)

3.4

yMeHHe OOBEKTHBHO OLIEHWBAaTh WHGOPMAIMIO O BEIIECTBAX, UX
MIPEBPAIICHUSAX W MPAKTHYECKOM MPUMEHEHUHM U YMEHHE HCIOJb30BaTh
e€ JUIs perieHus yueOHO-T103HaBaTeIbHbIX 3a/1a4

Brnanenne ocHOBaMHU MOHATHMHOTO amnmapara ¥ CUMBOJIMYECKOTO SI3bIKa
XUMHUU JUI COCTaBJIECHUs (POPMYJST HEOPraHMUECKUX BEIECTB, YpaBHEHHM
XMMHUYECKHX peaKUuid; OCHOBaMM XuMHuueckoil HomeHnkiatypsl (IUPAC
1 TPUBHAIILHOM)

VYMeHue OoOBICHATH CBSI3b IOJIOXKEHUS DJIECMEHTa B Hepnonnqecxoﬁ
CUCTEMC C YHUCJIOBBIMHA XapaKTCPUCTHKAMU CTPOCHUA aTOMOB
XUMHUYCCKUX JJICMCHTOB (COCTaB u 3apdaa  dapa, O6IJ_ICC YHUCJII0
BHCKTpOHOB), pacinpeaciCHucM 3JICKTPOHOB IO  OSHEPTCTUYCCKUM
YPOBHAM aTOMOB II€PBBIX TpéX MEpUOA0B, KaJIUA U KaJIbIUA

IIpencrasinenue 0 NEPUOIUYECKON 3aBUCHUMOCTU CBOWCTB XMMHYECKUX
9JIEMEHTOB (paguyc aTroma, O3JIEKTPOOTPHUILATENbHOCTE), MPOCTHIX U
CIIOKHBIX BELIECTB OT IIOJIOKEHHUS DdjaeMeHTOB B Ilepuoaunueckoit
cucteMme (B MajbIX NEPUOAAX W TJIABHBIX MOATPYIIAX) U AJIEKTPOHHOIO
CTpOEHHS aToMa

YMmeHue kinaccupuIpoBaTh:

7.1
7.2

XUMHNYECKHE IJIEMCHTHI

HCOPraHNYCCKUC BCUICCTBA

7.3

XUMHNYECCKUEC pCaKINn




YMeHue onpeneirh:

8.1 BaJICHTHOCTh M CTEIIEHb OKUCIIEHUSI XUMUYECKUX JIEMEHTOB, 3apsii HOHA
8.2 BUJI XHMHYECKOW CBSI3M M THUI KPUCTAUIMYECKOM CTPYKTYpHI B
' COEIMHEHUSIX
8.3 XapakTep Cpebl B BOAHBIX PACTBOPaX BEIIECTB (KUCIOT, OCHOBAHMA)
8.4 OKHUCJIUTEIb U BOCCTAHOBUTEIb
9 YMeHue xapakTepu3oBath (U3NUECKUE M XUMUYECKHE CBOMCTBA!
MIPOCTHIX BELIECTB (KUCIOPOJI, 030H, BOAOPO, TpaduT, anMas, KpeMHHI,
9.1 azoT, ¢ocdop, cepa, XJIOp, HATPHUH, KaJIWHA, MarHui, KaJbIHM,
ATFOMUHHM, KEJe30)
CJIOKHBIX BEILIECTB, B TOM YHCJIE€ UX BOJHBIX pacTBOPOB (BOJAa, aMMHUAK,
XJIOPOBOJIOPOJ], CEPOBOJOPOJI, OKCUABI U TUAPOKCUIbl MeTaiwioB |-I1A
9.2 rpynmn, amtomunus, meau (1), nunka, sxenesa (11 u 1), okcuasr yrnepona
' (I u V), xpemuus (1V), azora u dochopa (Il u V), cepsr (IV u VI),
CepHHCTasi, CepHas, a30TUCTas, a30THas, (QocdopHas, yrompHas,
KpEeMHUEBasi KUCII0Ta U X COJIN)
MIPOTHO3UPOBATh U XapaKTEPU30BaTh CBOMCTBA BEIIECTB B 3aBUCHMOCTH
9.3 OT UX COCTaBa M CTPOCHUS, MPUMEHEHHE BEIECTB B 3aBUCUMOCTU OT UX
' CBOMCTB, BO3MOXKHOCTb MPOTEKAaHUS XUMHYECKHX IMpEBpALlCHUI B
Pa3IMYHBIX YCIOBUAX
10 YMeHue COCTaBISTh MOJIEKYJSIPHbIC M MOHHBIC YpaBHEHUS DPEaKIluii, B
TOM YHCJIE:
10.1 peaxkuuii HFOHHOTo OOMeHa
10.2 OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKINI
10.3 WLUTIOCTPUPYIOIIUX XUMHYECKHE CBOWCTBA M3YyYEHHBIX KIIACCOB (TPYIIN)
' HEOPraHMYECKUX BEIIECTB
10.4 MOJITBEPKTAIOLINX T€HETUYECKYIO B3aUMOCBSA3b MEX/1y HUMHU
11 YMeHUe BEIYHUCISTH (TPOBOJUTH PACUEThI):
111 OTHOCHUTEIIbHYI0O MOJIEKYJSIDHYI0O M MOJSIPHYIO MAacChl  BEIECTB,
' MaCCOBYIO JIOJIF0 XUMHUYECKOTO JIEMEHTA B COCTMHEHUN
11.2 MacCOBYIO JIOJIIO BEIIECTBA B PaCTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €T0 MacCy, 00beM ra3oB
114 M0 ypaBHEHUSM XUMHYECKHX PEaKIUid W HaXOJUTh KOJIUYECTBO
' BEIIECTBA, 00BEM U Maccy peareHTOB WK MPOIYKTOB PEAKIIUU
12 Bnanenue (3HaHne OCHOB):
OCHOBHBIMHM METOJIJAMHM HAY4YHOTO IMMO3HaHWs (HaliroleHue, U3MepeHue,
121 HKCIEPUMEHT, MOJISIIMPOBAHNE) TIPH M3YYCHUHU BEIIECTB M XUMHUYECKUX
' SIBJICHUW; YMEHHE COPMYIHUPOBATH MPOOJIEMY M TMPEIUIOKUTH IYyTH €€
peteHus
12.2 O6e3omacHOil paboOThl € XHMMHUYECKMMH BEIECTBAMHU, XUMHUECKON

MOCYI0N U JIabopaTOPHBIM 000pyIOBaHUEM




12.3

13

npaBuiIaMu 06e301acHOro oOpalieHHs C BEIIeCTBAMH, HCIIOIb3YEMbIMHU B
MOBCETHEBHOW JKW3HM, IMPAaBWJIAMU IIOBEJICHUS B IEIAX COSPEKCHHS
310pOBbSl M OKPYXKAIOIIEH NPUPOJHONM Cpeabl; IMOHMMaHUE Bpeaa
(ormacHOCTH) BO3JCHCTBUS HA JKUBBIE OPraHU3MBbI  OMpPEACIEHHBIX
BEILIECTB, CIOCOOOB YMEHBIICHHUS M MPEAOTBPAIEHUS HUX BPEIHOTO
BO3JICHCTBUSI

Hammaue MMPAKTUYCCKUX HABBIKOB IINIAHUPOBAHHUA M OCYHICCTBICHUA
CICAYIOMIUX XUMHYCCKUX SKCIICPUMECHTOB!

131

M3ydeHHe W onucaHue (PU3NYECKUX CBOWCTB BEIECTB; O3HAKOMIIEHHUE C
(GU3NYECKUMU U XHUMUYECKUMU SIBJICHUSMH; OIBITHI, WIUTIOCTPUPYIOIINE
IIPU3HAKH IPOTEKAHUS XUMUUYECKUX peakLnit

13.2

13.3

HU3YyUCHUC croco0oB pasaciiCHus cMmeceit

MOJIYYCHHE KHUCJIOPOda U U3YUCHUC CT'O CBOI>'ICTB; IOJIYy4CeHHNE BOAOPOAa U
HU3YyUYCHUC €TO CBOﬁCTB; MOJIYUYCHHEC YIJICKUCIIOTO I'ada U U3Y4YCHUC €TI0
CBOﬁCTB; IMMOJIY4YCHHUEC aMMHaAKa U U3YUCHHUC €TO CBOJMCTB

13.4

IIPUTOTOBJICHUE pPAaCTBOPOB C  ONPENEIEHHOM MacCOBOM  J10Jei
PacTBOPEHHOTO BELIECTBA

135

13.6

13.7

13.8

14

MIPUMEHEHHE WHANKATOPOB (JaKMyca, METHIIOpaHka U QeHoadTanienHa)
JUISL OIIPEJICJICHUS XapaKTepa Cpeibl B paCTBOPAx KUCIOT U LIEN0Yen

UCCIIEZI0BaHUE U OIUCAHUE CBOWCTB HEOPTaHMYECKHUX BEILECTB PA3IMUYHBIX
KJIACCOB; M3YyYEHUE B3aMMOEHCTBUS KHCIOT C METaUlaMH, OKCHIaMHU
METAJIOB, PACTBOPHMMBIMH M HEPACTBOPHMMBIMHA OCHOBAaHMSMH, COJISIMU;
MIOJIyYEHHUE HEPACTBOPHMBIX OCHOBAHMil; BBITECHEHUE OJHOT0 MeTajlia
IpyTUM U3 pacTBOpa COJM; UCCIEN0BaHHE aM(OTEPHBIX CBOMCTB
THIPOKCUIOB QTFOMUHUS U LIMHKA

PpeHICHUC SBKCICPUMCHTAJIBHBIX 3aZlad II0 TEMaM: «OCHOBHBIEC KIIACCHI
HCEOPTraHNYCCKUX COCﬂHHCHHﬁ)); <<3JI€KTpOJ'II/ITI/I‘-IeCKa$I JAUCCOLIM AL,
«BaxHelne HeMeTauIbl U uX COCIUHCHUA, «Baxnelmue MeTaibl U
nX COCAUHCHUA»

XUMHUYECKHE SKCIIEPUMEHTHI, WILTIOCTPUPYIOIIUE MPU3HAKU MPOTEKAHUS
peakiuii HOHHOro 0OMeHa; KaueCTBEHHbIE PEaKIIUK Ha MIPUCYTCTBYIOIINE
B BOJHBIX pPAacTBOpax HOHBL: XJOPHI-, OpOMHI-, MOAWUI-, CYyIbdat-,
¢docar-, kapboHaT-, CHIMKAT-aHUOHBI, T'HJIPOKCUA-UOHBI, KATHOHBI
aMMOHHS, MarHus, KaJblus, aJlOMUHUS, Keneza (2+) u xeneza (3+),
Menu (2+), mMHKa

YmMmenue:

141

MPEACTABIATh  PE3YJNbTaThl  DKCIEPUMEHTa B  (QopMe  BBIBOJIOB,
JTOKa3aTeNbCTB, TpadUKOB ¥ TAOMUIl W BBIABIATH JMIIUPHUECKHE
3aKOHOMEPHOCTH

14.2

YCTaHaBJIMBATL CBA3HU MCXKAY pPCaIbHO Ha6J'IIO}IaeMBIMI/I XUMHNYCCKUMHN
ABJICHUSAMHA W IpoHeCcCaMH, MPOHUCXOAAINMMH B MakKpO- U MHUKPOMHUPE,
OOBSCHITH MPUYUHBI MHOTOOOpa3Hsl BEIICCTB




INIEPEYEHD 2JIEMEHTOB COIAEPKXAHUS, IIPOBEPAEMbBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 9K3AMEHE 110 XUMHNHU

Kon IIpoBepsieMblii 3JIeMEHT CO/IepPKAHUS
1 [lepBoHavYaIbHBIE XUMUYECKUE ITOHATHUS
11 Uucreie BemecTBa U cMecr. CrocoObl pa3esieHus: cMeceid
12 ATOMBI ¥ MOJIEKYJbl. XUMHYECKHE 53JIeMEHTbl. CHMBOJIBI XUMHYECKUX
' 31eMeHTOB. [IpocThie U ci10KHBIE BELLIECTBA.
13 Xumuyeckasi hopmyna. BalleHTHOCTE aTOMOB XUMHUYECKUX dIIeMeHTOB. CTeneHb
' OKHUCJIEHHS
3aKkOH IIOCTOSIHCTBAa cocTaBa BemlecTB. OTHOCHUTENbHAs aTOMHas Macca.
14 OTtHocuTenbHasE MOJIEKyJIsipHas Macca. MaccoBas 1011 XMMHUYECKOTO 3JIeMEHTa
B COCIMHCHUU
15 KomnyectBo BemectBa. Moab. MomspHas Macca. MoJisipHbIii 00BEM Tra3oB.
' B3auMocCBA3b KOIMYECTBA, MACCHI U YHCIIa CTPYKTYPHBIX €IMHULL BEILIECTBA
16 du3nueckue U XUMUYECKUE SIBJICHUA. XUMUYECKass peakuus U e€ MpU3HAKHU.
' 3aKOH COXpaHEHUs1 MacChl BEUIECTB. XUMUUYECKHE YPaBHEHUS
5 [lepnonnueckuii 3akoH m Ilepuonnueckas cucreMa XMMHYECKHX JJIEMEHTOB
.. MenneneeBa. CTpoeHHE aTOMOB
Ilepuonnueckuii 3akoH. Ilepuognueckas cucrema XUMUYECKUX deMeHTOB J[. 1.
2.1 MenneneeBa. [lepuoast u rpymmbsl. OU3NYECKUd CMBICT MOPSAIKOBOIO HOMEPA,
HOMEPOB NepUoa U TPyMIbl 1€MEHTa
Crpoenue aromoB. CoctaB aTOMHBIX siaep. M3otomnbl. DnexTpoHbl. CTpoeHue
2.2 JNIEKTPOHHBIX 00O0JI0OYEeK aToMoB TMepBbIX 20 XUMHUYECKHX JJIEMEHTOB
ITepuoanueckoit cucremsl [I.11. Menneneesa
3aKOHOMEPHOCTH B M3MEHEHUU CBOMCTB XMMHUYECKHUX DJIEMEHTOB MEPBBIX TPEX
MEepUOJIOB, Kauus, Kaimblus (paguyca aTOMOB, OJIEKTPOOTPUIIATEITHLHOCTH,
2.3 METaJUIMYECKUX W HEMETaUIMYEeCKUX CBOMCTB) W HX COEAUHEHUW B
COOTBETCTBUU C IIOJOKEHUEM JJIEMEHTOB B llepuommueckoil cucreme u
CTPOCHHUEM HX aTOMOB
3 CtpoeHue BemecTBa
Xumuueckass cBs3b. KoBaneHTHas (MoJsipHass M HENOJsIpHAsi)  CBA3b.
3.1 ONEeKTPOOTPULIATETLHOCTh ~ XUMUYECKUX  dJeMeHTOoB.  MoHHas  CBs3b.
Merannuueckas CBs3b
Tumel KpHUCTAJUIMYECKUX PEIIETOK (aTOMHAs, WOHHAs, MeTa/lIndecKas),
3.2 3aBUCHMOCTH CBOMCTB BEILIECTBA OT THNA KPUCTAJUIMYECKOW PEmIETKH U BUIA
XUMUYECKOMU CBS3U
4 Baxnelmve npeAcTaBUTENN HEOpPraHWYeCcKuX BemecTB. Hemeramnsl u ux
COeTMHEHUS. MEeTaJlTbl K UX COCTMHECHHUS
4.1 Knaccudukanuss u HOMEHKIATypa HEOPTraHWYECKHX COCJIMHCHHM: OKCHJIOB




(comeobpa3yroriue: OCHOBHBIE, KHUCIJIOTHBIE, am(pOoTepHBIC) u
HecosieoOpa3yrone; OCHOBaHMW (IIETIOYM W HEPAaCTBOPHMBIC OCHOBAHMS);
KACIOT  (KHCIOpPOJCOACpKaMe ¢  OCCKUCIOPOIHBIC, OJHOOCHOBHBIE U
MHOTOOCHOBHBIC); COJICH (CPEIHUX M KUCITBIX)

@u3nyeckue M XHUMUYECKHE CBOMCTBAa MPOCTBIX BELIECTB-HEMETAJIOB:

42 BOJIOPO/J1a, XJIOpa, KUCIOPO/a, Cephl, a30Ta, Gpocdopa, yriepoaa, KpeMHHS
Ouznyeckue M XUMUYECKHE CBOMCTBA MPOCTHIX BEIIECTB-METAIIOB: JIUTHUA,
4.3 HaTpUs, Kajdus, MarHusl M KaJbLiUs, QJIIOMHHMS, XKejle3a. DJIEKTPOXUMUYECKUI
P HAIPSDKEHUM METAJLIIOB
44 Ouznyeckue U XMMUYECKUE CBOMCTBA BOJOPOJHBIX COEIMHEHUN HEMETAJIOB:
' XJIOPOBOAOPO/Ia, CEPOBOOPO]IA, AMMHAKA
dusnyeckue U XUMHUYECKUE CBOWCTBA OKCUAOB HemeraiwioB: cepel (IV, VI),
4.5 asora(ll, 1V, V), docoopa(lll, V), yrnepona(ll, 1V), kxpemuus(1V). TTonyuenune
OKCHJIOB HEMETAIIJIOB
46 Xumunyeckue cpoiictBa okcunoB: MetawioB IA-IIA rpymn, nunka, menu(ll) u
' xenesa(ll, 11). [TonyueHne OKCHIOB METAILIIOB
XVMHYECKUE CBOWMCTBA OCHOBaHMI U aM(pOTEPHBIX THAPOKCUAOB (Ha ImpUMEpe
4.7 THAPOKCUIOB  alIOMUHUS, JKene3a, 1uHKa). [lomyuyeHme ocHOBaHUU U
aM(OTEPHBIX TUIAPOKCH]IOB
OO0mue XMMHYECKHE CBOMCTBA KHCIOT: XJIOPOBOAOPOIHOM, CEPOBOJOPOIAHOM,
48 CEpHHUCTOM, cepHOU, a30THOU, (ochopHOM, KpeMHUEBOH, yronbHOU. OcoObie
' XUMHYECKHE CBOMCTBAa KOHLIEHTPUPOBAaHHOM CEPHOM W a30THOM KHUCIOT.
[Tosryuenue xkucnor
4.9 OO6mue xuMHYECKHe CBOMCTBa cpenHux coieil. [lonydenue comneit
4.10 [lonyuenue, cobupaHue, pacrio3HaBaHHWE BOAOPOAA, KHCIOpPOJAa, aMMHaka,
YIJIEKUCIIOro Ta3a B JabopaTopuu
411 [Tony4yeHne amMmmHaka, CepHOM M a30THOM KHCIOT B NMPOMBINUIEHHOCTH. OO1ue
' CHOCOOBI MOJTYYEHHS METAIUIOB
4.12 ['enernueckas cBsA3b MEXKIY KjlacCaMH HEOPTraHMYECKUX COEIMHEHUN
5 XUMUYECKUE PeaKINH
Knaccudukanus XuMHUYECKUX peakluil MO pa3IMYHbIM MPU3HAKaM: MO YUCTY U
5.1 COCTaBy YYaCTBYIOIIMX B PEAKIMU BEILIECTB, MO TemioBoMy 3¢pdekry, 1o
W3MEHEHHUIO CTENIEHEN OKHUCIIEHUSI XUMUYECKUX AJIEMEHTOB
59 TeroBoit 3¢ (heKkT XUMHUYECKOI peaklny, TEePMOXUMHUYECKHE ypaBHEHU. DK30-
' U DHJIOTEpMUYECKHE peakluuu. TepMoXuMuiyeckie ypaBHEHUS
OKHCIUTENBHOBOCCTAHOBUTENBHBIE peakiMU. OKHUCIUTENN U BOCCTAHOBUTEIH.
5.3 [Ipomieccbl  OKuClIEHHUST M BOCCTAHOBICHMSA.  DJEKTPOHHBIA  OanaHc
OKHUCJIUTEIbHOBOCCTAHOBUTEILHON PeaKuu
5.4 Teopus 37eKTpoTUTHYECKON auccoranuu. KaTHoHBI, aHHOHBI. DJIEKTPOIUTHI U
' HERJIEKTPoIuThl. CHIIbHBIE U Ci1a0ble 3JeKTPOIuThl. CTeneHb AUCCoLUaIiu
55 Peakiun moHHOTO OOMEHA. YCJIOBHsI MPOTEKAaHWs PEaKIMii MOHHOTO OOMEHa,




IIOJIHBIE Y COKPAILLIEHHBIC HOHHBIC YPABHEHUS PEaKLIUU

6.1

XUMHUS U OKpY>Karollas cpena

BemecrBa u Marepuansl B IIOBCEAHEBHOM JKM3HM 4eloBeKa. besomacHoe
UCIOJIb30BaHUE BEUIECTB M XUMMUYECKUX peakuuil B jaboparopun U OBITY.
[TepBas moMolIb NPU XUMHUUECKUX 05KOTaX U OTPABICHUAX

6.2

XUMHYECKOE 3arps3HEHUE OKpYXKawliedl cpenbl  (KUCIOTHBIE — JOXKIH,
3arpsi3HEHUE TOYBBI, BO3JyXa U BOJOEMOB), CIOCOOBI €r0 MPEIOTBPAIICHHS
[Ipenenbras momyctumas koumeHTpanus BemectB (IIJIK). Pomp xumuu B
pEIIEHUH DKOJIOTUYECKUX MpoOieM. YCWIeHHe NapHUKOBOrO 3(deKra,
pa3pylieHre 030HOBOIO CJIOs

6.3

[Ipumenenue cepsl, azora, pocdopa, yriepoaa, KpeMHUS U UX COCAUHEHHUH B
OBITY, MEIWIMHE, TPOMBIIUIEHHOCTH W CEeIbCKOM Xo3siicTBe. llpumenenune
METAJIJIOB M CIUIAaBOB (CTalb, YYTryH, AIOPATIOMUHUN, OpoH3a) B OBITY H
NPOMBIIIJICHHOCTH UX COeAMHEHUH. [IOHATHE 0 KOPPO3HH METANIOB, OCHOBHBIC
CIOCOOBI 3aIIUTHI UX OT KOPPO3HHU

6.4

[IpupoaHble WCTOYHUKHA YTIEBOAOPOIOB (Yroib, HPHUPOIHBIA Ta3, HEPTH),
MPOIYKTHI X TiepepaboTku (OCH3MH), UX POJIb B OBITY M MPOMBIIUICHHOCTH

6.5

[lepBoHauanbHble TOHATHUS OO0 OPraHUYECKUX BEIECTBAX KaK O COCAMHEHMSX
yrieposa (MeTaH, 3TaH, STUJIEH, alleTUIEH, 3TaHOJI, TJIMLIEPUH, YKCYCHasl KUCIIOTA).
[TonsiTve 0 OMOMOTMYECKH BaXKHBIX BEILIECTBAX: JKUPAX, OCNKaX, YrieBo/IaX — U UX
POJIH B KHU3HH YEJIOBEKA

PacuéTnr:

7.1

o ¢popMyaM XUMHYECKUX COSTUHEHUN

7.2
7.3

Macchl (MaccoBOi) IO PaCTBOPEHHOTO BEIIECTBA B PACTBOPE

M0 XUMHUYCCKUM YPAaBHCHUAM



YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

» Xumusi: 8- kinacc: 0a30BbIi yPOBEHb: YUEOHHK; S-€ U31aHUE,
nepepadbotannoe ['abpuensia O.C., OctpoymoB WU.I'., CnankoB C.A.
AxmmonepHoe obuiectBo «M3narensctBo «lIpocBemenne»

» Xumus: 9-i knacc: 6a30BbIl YPOBEHB: YUCOHUK; 5-€ U3aHUE,
nepepadotanHoe ["abpuensu O.C., Octpoymon WU.I'., Cnaakos C.A.
AxunonepHoe o6mectBo «M3narensctBo «lIpocsemienne»

METOJUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

Xumus. 8 ki1.: KoHTpoabHBIE U ITpoBEpOUYHbIE padoThI K yueOHuKy O. C.
IMabpuensna «Xumus. 8» / O. C. I'abpuensn, [1. H. bepe3kun, A. A. Ymakosa
u ap. - M.: poda, 2007.

[Mabpuensu O. C., Bockob6oiinukona H. I1., SlmrykoBa A. B. HactonbHas kaura
yautenst. Xumusl. 8 KiI.: Metoauueckoe nocodue. - M.: Ipoda, 2011.
INabpuensa O. C., Smykopa A. B. Pabouas terpans. 8 k1. K yuebnuky O. C.
lNabpuensna «Xumus. 8.» - M.: [Ipoda, 2008.

I"abpuensn O. C., Amykosa A. B. Terpaas a1 1a00paTOPHBIX ONBITOB U
npaktuyeckux padot. 8 ki1. K yueOnuky O. C. ['abpuensna «Xumus. 8 Kiacey.
M.: lpoda, 2008.

IMabpuensa, O. C. Meroaundeckoe nmocooue k yaueobnuky O. C. ['abpuensna
«Xumust». 8 ximace / O. C. I'abpuensa. — M. : Jlpoda, 2018. — 109.
[Ma6puensn, O. C. Meroauueckoe nocobre Xumus 8-9 kimacc

IMNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://m.edsoo.ru/
https://drofa-ventana.ru/material/himiya-8-9-klassy-metodicheskoe-
posobiel461/
https://drofa-ventana.ru/material/khimiya-8-klass-metodicheskoe-posobie-
gabrielyan/



