HHOACHUTEJIBHAS 3ATINCKA

[IporpaMMa 1Mo XHMHH Ha YPOBHE OCHOBHOrO 0OIIEro 0Opa3oBaHHs COCTaBJI€HA Ha OCHOBE
TpeboBanuii K pe3yJbTaTaM OCBOEHHsl OCHOBHOH 00pa3oBaTelbHOH MPOrpaMMbl OCHOBHOrO 00LIEro
obOpaszosatns. npeacrasieHusx B @IOC 00O, a takike Ha 0CHOBe (enepasibHOi padoueH MporpaMmbl
BOCIIMTAaHMs ¥ C YY4ETOM KOHUEIINH Npeno/aBanus yueOHoro npeamera « XuMus» B 00pa3oBaTebHBIX
opranmuzaiusix Poceuiickoit @enepauum.

[Iporpavva 1o XUMHH JaéT NpescTaBIeHne o Uesx. obuleii crparernu o0y4ueHHs, BOCIHTaHUS B
Pa3BUTHS 00VUAIOIMXCS CPEACTBAMH Y4eOHOrO MpeaMeTa. YCTaHaBIHBaeT 00s3aTe/IbHOe MPeIMETHOE
COJepIKAHMC. MPe1yCMaTPUBAET PAClpele/IeHHe ero Mo Kj1accaM U CTPYKTYPHPOBAHUE NO pasjeiaM H
reMaM NpOrpamMMbl [0 XHMHH, OMNpEAeseT KOJMYECTBCHHbIC M KAUCCTBEHHBLIC XapaKTCPHCTHKH
COJIepKaHus. PEKOMEHYeMYIO MOC/IE10BATEIbHOCTD H3YUCHNs XUMHH C Y4ETOM MEKMpPEeIMETHBIX H
BHYTPHIIPCIMETHBIX CBsi3eH, JOrMKH yueOHOro npoiecca, BO3PacTHbIX 0COOSHHOCTEH o0yyaromuxcs,
OmpesiensieT BO3MOKHOCTH MpeIMeTa Ul peanru3alnn TpeboBaHni K pe3yabTaTaM OCBOCHHUS OCHOBHO#H
00pazoBaTe LIl NPOrpaMMbl HA YPOBHE OCHOBHOrO o0luero o0pa3oBaHHs, a TaKke TpeOoBaHUH K
pesyapTatam OOy4eHHs XHMHHM HAa YpOBHE LejeH W3Y4YeHHs NpeAMeTa H OCHOBHBIX BHIOB yyeOHoO-
[103HABATE ILHOI AeATEILHOCTH 00YUaIOErocs Mo 0CBOEHHIO yu4eOHOro ColepiKaHus.

3Hatie XHMHH CHOYKHT OCHOBOI /Ui (JOPMHPOBAHHA MHMPOBO33PEHHs O00YUAIOLIErocs, ero
NpeICTABICHHIT O MaTepHaIbHOM €AHHCTBE MHMpPA. BAXKHYIO pOJb HIPaloT dopmupyemble XHMHEH
MpejCTaBIcHisl O B3aMMOMPEBPALICHHAX JHEPrHH W 00 3BOMIOLHMH BELICCTB B NPHPOAC. O MyTAX
pelienus 11001bHBIX NPo0IeM YCTOHYHBOTO Pa3sBHTHA H€I0BEUCCTBA — CBIPbEBOMH. IHEPreTHUECKOH,
NULIEBOIT 11 HKOI0MMUECKON 0€30MacHOCTH. NpodaeM 31paBOOXPAHEHHS.

M3vueHHe XUMHH:

CHOCOOCTBYET PEATH3ALMU  BO3MOKHOCTEH /Ui camopasBuThs 1 (GOPMHPOBAHMS  KYJIbTYpbl
AMYHOCTH. ¢ 001IeH U PYHKLHOHAIBHOH IPAMOTHOCTH!

BHOCHT BKIa1 B (DOPMHPOBAHME MbILUIEHHS M TBOPYECKHX CMOCOOHOCTEH 00y4yalomuxcs,
HABBIKOB MX CAMOCTOSTENBbHOH Y4eOHOMH JeATeNbHOCTH. PKCIEPHMEHTANBHBIX H HCCICNA0BATENECKHX
VYMEHHH. HCOOXOIMMBIX KaK B IOBCETHCBHOM JKH3HH, TAK H B npo(eCCHOHATBHON JEATEIbHOCTH;

3HAKOMUT CO CNelH(UKONH HAYMHOrO MbIILIEHHS, 3aK/abIBacT OCHOBBI LI€JOCTHOrO B3r/sla HA
CAMHCTBO [PHPO/BI M UEIOBEKA, ABJISETCS OTBETCTBEHHBIM 3TanoM B (POPMHPOBAHHH ECTECTBEHHO-
HAYYHO#H I'PAMOTHOCTH 00YUaOLINXCs;

crnocodeTBYeT (OPMHPOBAHHIO LEEHHOCTHOTO OTHOLICHHS K €CTECTBEHHO-HAYYHBIM 3HAHHAM, K
MPHPOJIE. K eI0BEKY. BHOCHT CBOH BKJIaJl B 9KOJOTHYECKOe 00pasoBaHue o0yuarouuxcs.

Jlanuisic nanpasieHust B 00Y4eHHH XMMHHK 00ecTieunBaloOTCs crieuUKON cojiepikanus yueOHoro
[peMETa. KOTOPbIH SBASETCA Nearornyecki aaanTHpoBaHHbIM OTPAKEHHEM 0a30BOi HayKH XMMHH Ha
onpeaeaéHHom HTane e pa3BUTHS.

Kypc NXuMHM HA YPOBHE OCHOBHOro o0uiero oOpasoBanns OPHEHTHPOBAH HA OCBOCHHE
00YHAIOUMICH CHCTEMbl [1E€PBOHAYAIbHBIX [OHATHH XHMHH, OCHOB HEOPraHW4YeCKOH XHMHH H
HEKOTOPBIX OT/ICIbHBIX 3HAYUMBIX MOHATHH OPraHHYeCKON XHMHH.

CTpyKTYypa ColepiKaHusl IPOrpaMMbl M0 XUMUM C(POPMHPOBAHA HA OCHOBE CHCTEMHOIO MOAXOJa
kK eé miyuennio. ComepikaHHe CKIAAbIBACTCS M3 CHCTEMbl MOHATHH O XMMHMYECKOM IJICMCHTE H
BELIECTBE H CHCTEMBI MOHATHH 0 XHMHYecKoil peakunn. O0e 3TH CHCTEMbI CTPYKTYPHO OpraHH30BaHbl
HO NPHHIMIY  [OCIE10BATEbHOIO PA3BUTHS 3HAHWH HA OCHOBE TEOPETHYECKHX MPE/ICTaBICHHH
pPa3HoOro YpPOBHs:

— aTOMHO-MOJICKYJISIPHOTO YY€HHs KaK OCHOBBI BCETO €CTECTBO3HAHHUA:

— lNepuoanyeckoro 3axona Jl. M. MenieneeBa Kak OCHOBHOTO 3aKOHA XHMHH,

VUeHHsl O CTPOEHHH aToMa U XHMHYECKO# CBA3H,
fpeAcTaBieHHi 00 MEKTPOAUTHYECKOH IMCCOLMALIMHM BELLIECTB B PACTBOPAX.

Teopervueckne 3HAHMS  pacCMaTPUBAKOTCA  HA  OCHOBE  OMIIMPUYCCKH  MOJYHYEHHBIX H

OCMbICIeHHLIX (DAKTOB. PA3BUBAIOTCS [10C/1€/10BATEILHO OT OJAHOrO YPOBHs K APYIOMY. BBINOIHASA
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yHKIMK 0OBACHEHUS W NPOrHO3MPOBAHMSL CBONCTB. CTPOEHHA W BO3MOMKHOCTEH IPAKTHYECKOIO
NPUMEHEH S 1 [T0IYUCHHS H3YYaeMbIX BEIIECTB.

OcpoeHue MPOrpaMMBbl M0 XHMHH CIocoOCTBYeT (OPMHPOBAHUIO NPEACTABIECHHS O XHMHYECKOH
COCTABIAIONICH HAYYHON KAPTHHBI MHPa B JOTHKE €€ CHCTEMHOM NMPHPOJIbI, IEHHOCTHOIO OTHOLUCHHS K
HAYYHOMY 3HAHHMIO M METOJaM MO3HaHHs B Hayke. M3yyeHHe XHMHH MPOHCXOIHT C IMPHBICHCHHEM
3HAHMI 13 paHee M3ydeHHbIX y4eOHbIX npeameto: «Okpyskatouuit Mup». «buosnorus. 5-7 kiacce» H
«Puzmka. 7 Kaacer.

[lpy M3yYCHUM XHUMHH TPOHCXOAMT (DPOPMHUPOBAHME 3HAHHH OCHOB XHMHYCCKOH HAyKH Kak
001aCTH COBPEMEHHOTO €CTeCTBO3HAHMS. MNPAKTHYECKOH AEATEIbHOCTH Ye/JOBEKa M KaK OJHOro H3
KOMIIOHEHTOB MHPOBOH KyJbTYpbl. 3ajaua y4eOHOro npeaMeTa coCcTOHT B (POPMHPOBAHHH CHCTEMBI
NUMHUECKHN 3HAHMI — BAKHEHIIMX (DAKTOB, MOHSTHIL, 3aKOHOB M TEOPETHUECKHX IOJIOKEHHH,
JOCTYIHBIX 0600IIEHHH MUPOBO33PEHYECKOr0 XapakTepa, A3bIKa HAayKH. B MPHOOIICHHN K Hay4YHBIM
METOIaM MO3HAHUS MPH W3YUYEHMH BEUIECTB W XHMHUYECKHMX peakuuid. B (JOPMHPOBAHHH W Pa3BUTHH
MO3HABATC,ILHBIX YMCHHIl M MX NPUMEHEHHH B y4eOHO-TI03HABATEIbHOM M y4eOHO-HCCIIe/10BaTe IbCKOM
ACATEIBHOCTI. OCBOCHHH NPaBU 0e30MacHoro odpallieHns ¢ BeleCTBAMH B [I0BCEIHEBHOH JKU3HHU.

[1pi 113y ueHUM XUMHH HA YPOBHE OCHOBHOTO 0011ero 00pa3oBaHHs BaXKHOE 3HAYCHHE npuodpenu
TAKHE Le/H. KaK:

— ()OpMHpOBaHHE MHTE/UICKTYalbHO pA3BHTOH JMYHOCTH, TFOTOBOH K camMo00pa3oBaHHIO,
COTPYIHHUECTRBY. CAMOCTOSTENBHOMY NPHHSATHIO PELICHHH, CNOCOOHOH alanTHpOBATLCH K ObICTPO
MEHSIOIINMCS VCIOBHAM JKH3HH:

HALPABICHHOCTh  O0YdYeHHs Ha  CHCTeMaTMUyecKoe  npuoduieHue — odydaromuxes K
CAMOCTOSITE b0  M03HABATEILHON JAeATEILHOCTH, HAYYHBIM METOJaM MO3HaHuA, (OPMHPYIOLIHM
MOTHBAILMIO 1 PA3BHTHE CMIOCOOHOCTEN K XMMHH;

00CCliCUeHHe  YCAOBHH,  CHOCOOCTBYIOLIMX — NPHOOPETEHHIO  00yYalOLIMMHUCS  OMBITa
Pa3HOOOPA3HOI  /ICATEIbHOCTH. MO3HAHMS M CAMONO3HAHMA. KIIOYCBBIX  HABLIKOB (K/1HOueBBIX
KOMITETEHIHi1). MMEIOILMX YHUBEPCAIbHOE 3HAUYEHHE ISt PA3/IHUHbIX BHI0B ACATCIBHOCTH]

— (popmupoBanue 00wen GYHKIHOHANLHOH H €CTECTBEHHO-HAYYHOH rPAMOTHOCTH, B TOM HYHCIIE
yMeHHit OOLJACHSTHL W OLIEHHBATh SBJICHHS OKPYKAIOLWEro MHpa. HCMONB3Ys S3HAHHA W OMBIT,
NOMYHEHHDIC [IPH W3YUEHHH XHUMHH, IPHMEHSTh UX TIPH PelleHHH NpodieM B NOBCEAHEBHOH KU3HH U
'E'P}'JOBOﬁ JACATC/IbHOCTHL

— (opmupoBanue y O0OYYaIOUIMXCS TI'YMAHHCTHYECKMX OTHOLUCHHH, NOHMUMAHHS UCHHOCTH
XMMHYECKHX 3HAHHIL U1 BHIPAOOTKH KOJOTMYECKH Le/iecoo0pasHoro noseieHus B ObITY U TPYAOBOH
AeSTENBHOCTH B LIEISIX COXPAHEHHUS! CBOCTO 3/I0POBBS M OKPYIKAIOLICH MPUPOHOH Cpe/ibl;

Pa3BUTHE MOTHBAIMU K OOYHEHMIO. CIOCOOHOCTEH K CAMOKOHTPOJIO H CaMOBOCIHTAHHMIO Ha
OCHOBE VCEOCHIS 00LICUETOBEUECKHX LEHHOCTEl, FOTOBHOCTH K OCO3HAHHOMY BbiOOpY mpoduis H
HAMpPaBICHHOCTH Jla/bHelmero o0yueHHs.

OO6lee YHCIO 4YacoB, OTBEASHHBIX JUIS M3yueHHs XHMHH Ha YPOBHE OCHOBHOrO 00Liero
oGpasoBaiis. coctaaset 136 uacos: B 8 kinacce — 68 yacos (2 yaca B Hese0), B 9 kiacce — 68 yacos
(2 yaca B HeeTIO).



COJ/IEP’KAHUE OBYYEHMUS

8 KJIACC

[lepsonaya/ibHbIe XHMHYECKHE IOHATHS

[Ipe;vier xumuu. Poab XMMHH B KM3HH uelloBeKa. XHMHSI B CHCTeMe HayK. lena m BellecTsa.
dusnueckie cBOMCTBa BellecTB. ArperaTHoe cocTOsHHE BellecTB. [loHsTHE O MeTOAaX MO3HAHHUA B
XHMuUH. YucTeie BelecTBa U cMecu. CrnocoObl pa3aesieHus cMecei.

ATOMBI H MOJeKyIbl. XHUMHYECKHE 371eMeHThl. CHMBOJIBI XMMHUYECKHX 371eMeHTOB. [IpocThie u
CJI0KHBIE BeLeCTBA. ATOMHO-MOJIEKY/ISIPHOE YUEHHE.

Xumuueckas ¢dopmyna. BaneHTHOCTL aTOMOB XHMHYECKHX 937€MEHTOB. 3aKOH IIOCTOSIHCTBA
coctaBa BelilecTB. OTHOCHTEIbHAs aTOMHas macca. OTHOCHTE/IbHAs MoleKyspHas macca. MaccoBas
70751 XUMHHECKOTO 3IeMEHTa B COC/THHEHHH.

Kosmueerso Bewecrsa. Moab. MossipHas mMacca. B3anMocBs3b KOJIMUECTBA. Macchl M uHcla
CTPYKTYpPHbLIX ¢1MHHL BewecTBa. Pacuérbl no opMyiaMm XUMHYECKHUX COSAMHEHMIA.

Du3HUeCKHe U XHMHYECKHE SABJICHHs. XUMUYecKas peakuus M e€ NpU3HaKH. 3aKOH COXpaHeHHs
Macchl BeleCTB. XHMHUYECKHe ypaBHeHus. Kiaccupukauus XUMHYECKHX peakUHH (coelHHEeHHs,
pa3IoKeHHs. 3aMelleHns. 0OMeHa).

Xumuueckuit Ikcnepumenm:

3HAKOMCTBO ¢ XHMMYECKOH 10CYy/10i, npaBuaamu paboTel B 1a0OpaTOpud M NpHEMaMH
oOpauienns ¢ 1a00paTOpHbIM 000PYI0BAaHHEM, H3YUCHHE U ONHcaHHe (PU3HYECKHX CBOMCTB 00pa3sloB
HCOPraHMYCCKUX BELIECTB, HaOmoAeHHe (U3MYECKUX (IUIABJIEHHE BOCKA, TAasHHE JIbIa, PacTHpaHHE
caxapa B CIVIKe. KHIIEHHE M KOHICHCALHs BOJAbI) MU XMMHYECKHX (FOpEHHE CBEYH, MPOKATHBAHHE
MEIHOH NPOBOJIOKH. B3aHMOICHCTBHE MeJla ¢ KHCIIOTO# ) sIBIeHH . Ha0I0AeHHe U OTHCAHHE NPH3HAKOB
MPOTEKAHHs XHMHYCCKHX Ppeakuui (pas3/loKeHHe caxapa. B3auMOACHCTBHE CEpPHOM KHCIOTBI C
XJ0opuaoM dapus. pasioxeHue rujapokcuaa meau (1) npu HarpeBanHum, B3aMmoJeHCTBHE Kene3a C
pactBopom  coan meau  (II). u3yuenue cnocoGoB pasieneHuss cmecei: ¢ MOMOINBID MarHura,
(puabTpOBaNIC. BLINAPUBAHME, AMCTULLLNS. XpOMATOrpadus, IpOBEICHHE OUMCTKH NOBAPEHHOH COJH,
HAOJMIOACHHC M OIIMCAHWE PEe3YIbTATOB NPOBEACHHS OIBITA, HIUTIOCTPHPYIOIIETO 3aKOH COXPAHEHHS
MACCBI, CO3/IaHue MOAE/IeH MOIEKY 1 (11apOCTePIKHEBBIX ).

Baskneiimne npecTaBuTE M HEOPTAHHYECKHX BELIeCTB

Bo3nyx cmech rasoB. CocraB Bosayxa. Kuciaopoa — 371eMEHT M IPOCTOE  BELIECTBO.
Haxoxaeune kuenoposa B npuposge, Qu3Mueckue M XHMHUYECKHE CBOHCTBA (PeakLMH TOPEHHS).
Oxkcuabl.  [lpuvenenne  kucnoposa.  CrocoBbl  moiydyeHus Kueaopoga B 1abopaTopud M
IPOMBILLICHHOCTH.  KpyroBopor kuciopoaa B mpupoge. O30H — auioTponHas MoauHKanus
KMCIIOPO,1a.

Tennosoi  spdext XuMHYeCKOH  peakunmm, TEPMOXMMHYECKHE YPaBHEHHS, JK30- W
SHIOTEPMHUUCCKHE peaklHH. TONIMBO: yroib u MeTaH. 3arps3HeHHe BO3yXa. YCHICHHE MAPHHKOBOTO
spdexra. paspyileHHe 030HOBOIO C/04.

Bosiopos — anement n npoctoe BewectBo. HaxoxaeHue Boaoposa B npupose. dusMueckue
XUMHYECKHC CBOHCTBA. IPHMEHEHHE. croco0bl mosy4eHus. KUcaoTel H COH.

Moasipubiii 00bEM ra3oB. Pacuérbl 10 XUMHYECKHM YPABHEHHSM.

Guznucckie  cBodetBa  Boibl. Boaa kak  pactBoputens. Pacteopbl.  HaceleHHsle u
HEHACBILLCHHBIC PACcTBOPEL. PacTBoprnMocTh BewtecTs B Boxe. Maccosas /1015 BEIIECTBA B PacTBOPE.
Xumuueckne csoiictea Boabl. OcHoBanusi. Pojib pacTBOPOB B NPHPOAE W B IKM3HM HYelOBEKa.
Kpyrogopor Bozbl B npupose. 3arpsisHenne npupoanbx Boa. OXpaHa n 0YHCTKA IIPHPO/IHBIX BOJI.

Knaccudukauns — Heopranmueckux — coeaunenuii. Oxcuas.  Kraccudukaums — OKCHIOB:
coneobpasyionte  (OCHOBHBIE. KMCIOTHBIE, aM(pOTepHbE) M HeconeoOpasylome. Homenknatypa
OKCHJIOB. DusntiecKne U XMMHUECKHe CBOMCcTBa OKCH0B. [TonyUeHHe OKCHIOB.

Ocnosanns. Knaccuukanus 0CHOBaHHIH: WEN0YH U HepacTBOpHMbIEC ocHOBaHus. HoMmenknarypa
OCHOBaHui. PU3HYECKHE U XUMHYECKHE CBOIICTBA OCHOBAHMIA, ITonyyeHnune ocHOBaHUIA.



Kncioro.  Kinaccuduranus kucnor. HomeHknaTypa KHCIOT. du3nyeckne M XHMHYECKHE
cpoiicTsa kueiot. Psaa akrusHoetd Metawios H. H. bexerosa. [lonyyeHne KHCIIOT.

Comi. HomenkmaTypa coneil. @u3nyeckue 0 XHMHYECKHE CBOHCTBA coneii. [Tonyuenue cosei.

[eneTiuecKas CBA3b MEJLY K1acCaMH HEOPTaHHYeCKHX COeIMHCHHH.

Xurmuueckuin IKcnepumenn:

Kaucc1BeHHoe  Onpeae/eHle COJepKaHMs KWCI0poaa B BO3JAyXe, MOIYHUCHHE, cobupanue,
PACIIO3HABANKE 1 H3YUCHHE CBOHCTB KMC/I0pOa. HadmoACHHE B3aMMOJIEHCTBHSI BELLECTB C KHCJI0POAOM
M YCIOBHS BO3HHKHOBEHHS H TIPEKPALLCHHS FOPeHHS (noxkapa), 03HaKOMJIeHHe ¢ 00pa3amMu OKCHIOB H
ONMUCAHHE HX CBOMCTB, MojydeHHe, coOMpaHHe, pacrno3HaBaHHE H H3YUCHHC CBOICTB BOJOpOJA
(ropenue). B3auMoOjeiicTBHE BOAOPOAd €  OKCHIOM  ME/H (II) (BO3MOkKHO  HCIOJIB30BAHHE
pucoMaTepuaios). HabmoneHne o0pasuoB  BEHIECTB  KOJIHHECTBOM 1  MoOnb, HCCIeNOBaHHE
0COBEHHOCTEll PACTBOPEHHS BELIECTB C Pa3IM4HON PAacTBOPUMOCTHIO, MPHTOTOBICHHE pacTBOPOB c
onpeaenEioii MaccoBoil 101el  pacTBOPCHHOTO  BEUICCTRA, B3aUMOJICHCTBHE BO/bl ¢ MeTall/laMH
(HaTpueM i KalbliHeM) (BO3MOKHO HCHOIL30BAHHC BHICOMATEPHAIOB). HCCIel0BaHHe 00pasloB
HEOPraHHYCCKHX BELIECTB PasjIMUHbIX KIACCOB, HaOJl0/IeHHe HM3MEHEeHHMsl OKPackH HWHIMKaTOpOB B
pacTBOpAxX KHCIOT W IIEJIOYeH, H3YueHHE g3aumoseiicTeus okenaa meau (II) ¢ pacTBopoM CepHOH
KHCIIOTBL. KHCJIOT ¢ MeTa/UlaMM, peakiuil HeHTpaau3aldd, NOolyd4eHHe HEpacTBOPHMBIX OCHOBaHHH,
BBITECHEHHE 0/IHOrO0 METa/Ia APYTHM M3 PacTBOPa CONM, PElICHHE SKCIEPHMEHTAIbHbIX 3a1a4 0 TeMe
«BaskHeiinie K1acChl HEOPraHHYECKUX COE/IMHEHHIY.

Hepuoanaecknii 3akon u  llepHoanveckas cucreMa XHMHUMECKHX JJIEMEHTOB A. W
Menneaeesa. Crpoenne atomos. Xummueckas CBsi3b. OKHCIHTEILHO-BOCCTAHOBHTEILHLIE
peaknuu

[lepsbie NONBITKA KJACCHQHKALMH XHMHYECKHX OSJICMEHTOB. [ToHsATHE O rpynmax CXOIHBIX
STeMEHTOB (1e/I0UHbIE M IIEJ0YHO3eMe/bHbIE METAWIbl, TaJOreHbl. HHEPTHBIC Ta3bl). JIeMEHTHI,
KOTOpbIe 00Pa3VIOT aM()OTEPHbIC OKCH/Ibl H THAPOKCH/LBI.

[Mepro wueckuii 3akoH. [lepuoueckas cHCTEMA XMMUUYECKHX JICMCHTOB J1. 1. Menaeneesa.
KopoTKomnepHo 1Has 1 UiHHHonepuo/Has Gpopmoi I leproauecKoi CHCTEMbI XUMHYECKHX JICMCHTOB .
W. Menzacaeesa. [lepuoabt u rpymnmbl. Pu3nyeckuii CMbIC MOPAIKOBOrO HOMEpa, HOMEPOB NIEPHOAA H
CPYNMbl YJIEMEHTA.

Crpoenne aromos. Coctas atomubix saep. Msotomsi. InektpoHbl. CTpoeHHE 3NEKTPOHHBIX
oBosouek atoMoB nepebiX 20 Xumuueckux sieMenToB [lepuoanyeckoil CHCTEMBI J1. 1. Menjeneesa.
XapakTepHcTiHKa XUMHYECKOrO 3E€MEHTa M0 €ro MojoKeHHIo B [Mepuoanueckoit cucreme JI. W
MeH eneesi.

3aKOHOMCPHOCTH  H3MEHSHHsl pajuyca aTOMOB XHMHUYECKMX OJIEMEHTOB, MCETAIHYCCKHX H
HEMETAINYECCKUX CBOMCTB M0 Ipynnam H reprojam.

3nauenue [leproauueckoro 3akona u Ilepuoanyeckoii CHCTEMbI XHMHUCCKHX 3JIEMCHTOB JUIA
passuTHs Hayky W npaktuki. J1. M. Menzaenees — y4éHbIH H rPAKAAHHH.

Xumiuceckas cBs3b. KoBaneHTHas (MosisipHas ¥ HENOJspHas) CBA3b. DNEKTPOOTPHUATEIbHOCTD
XUMHUECKIHN YieMeHToB. MonHas cBsi3b.

Crenetis okncaenns. OKHCIHTEIBHO-BOCCTAHOBHTEIbHbIE peakiuH. [lponecchl OKHCICHHS H
BoccTaHoB 1ICHUSA. OKHCIUTEIH H BOCCTAHOBUTEIIH.

Xumuueckuit akcnepumeHm:

u3yuetne 00pa3loB BELIECTB METANIOB M HEMETAIUIOB, B3aMMOJCHCTBHE MAPOKCH/A LMHKA C
pacTBOpPAMH KHC/IOT W LIENOYEii, TPOBEACHHE OMBITOB, HILIIOCTPUPYIOLHMX MPHMEPbl OKHCIUTEBLHO-
BOCCTAHOBHTCILHBIX PEaKIil (ropeHie., Peakiuy Pas3IoKeHUs. COSTHHEHHS).

Mexcnpedmemnuie c643u

Peati3aiuis MEKIPEIMETHBIX CBs3eil NPH H3yUeHHH XMMHH B 8 Kiacce OCYLIECTBISCTCS “epe3
HCMOAB30BAHNC  KAK OOIIMX @CTeCTBEHHO-HAYYHBLIX TOHATHH, Tak W MOHATHHA. ABJIAIOIIAXCH
CUCTEMHbIMH /U1l OTACIBHBIX [IPEJMETOB €CTECTBEHHO-HAYYHOr0 LHMKIIA.



OO0LMe eCTECTBEHHO-HAYUHbIE MOHATHS: HayuHblil (akT., runoresa, TEOpHsA. 3aKOH, aHAIM3,
CHHTE3, Klaccu(pUKalus. MepHOIUYHOCTL, HAOII0/IEHHe. IKCTICPUMEHT, MOICTHPOBAHUE, H3MEPEHHE,
MOIC/b. ABJICHHC.

Duziika: MaTepusi. aTOM., 3TEKTPOH. IIPOTOH. HCHTPOH. HOH, HYK/IH/L. H30TOMNBL, PAJIHOAKTHBHOCTD,
MOJICKY/Id. YIeKTPHYECKHH 3apsd., BEIECTBO. Teno. 00BEM, arperarHoe COCTOSHHE BELIECTBA, ras,
(u3MUeCcKIe BETHUMHDL, eIHHHLbI H3MEPEHHs, KOCMOC, IJlaHeThl, 3B€31b1, ConxLe.

buonorus: porocHHTe3, AblXaHue, Onochepa.

['ecorpaus: atmocdepa, ruapocdepa. MUHEpAsbl. I'OPHbIE NOPObL, MONE3HbIE HCKOMAeMBIE,
TOTUIMBO. BOJAHBIE PECYPCHI.

9 KVIACC

Beuecrso 1 XuMHYeCKasi peakums

[lepuouruecknii 3akon. Ilepuoamnyeckas cucteMa Xumuueckux snementos /I M. Menzneneesa.
CTpoeHHe 4TOMOB. 3aKOHOMEPHOCTH B W3MEHEHHMM CBOHMCTB XHMHYECKHX 3JIEMCHTOB NEPBBIX TPEX
MePUOOB. Kalsl. KalbLMi W HUX COCJAMHEHHH B COOTBETCTBHHM C [MOJOMKEHHEM OSJIEMEHTOB B
lleproanticckoii CHCTEME M CTPOCHHEM HX aTOMOB.

CTpocHiue BeLeCTBa: BU/bl XHMHUYECKON CBA3H. THIBI KPUCTATHYCCKUX PEILETOK, 3aBUCHMOCTD
CBOMCTB BELICCTBA OT THIA KPUCTAJUIHYECKOH PEIIETKH U BHAa XHMHYECKOH CBSI3H.

Knaccudukaums ¥ HOMEHKIATYpa HEOPraHMYECKHX BellecTB. XHMMHUYECKHE CBOMCTBA BELICCTB,
OTHOCALLIHXCS K pa3/In4HbIM KJaccam HCOPraHHYCCKHX COQ,HHHEHHI:'!, reHeTH4eCcKas CBA3b
HEOPraHMUYCCKUX BELLECTB.

Knaccudpurauus XUMHYECKHX peakuuii M0 pasIHyYHbIM [pU3HAKaM (M0 YHCIy M COCTaBy
VUACTBYIOIINN B PEAKLMH BELIECTB, MO TEeJOBOMY 3((EKTY. N0 M3MEHEHHIO CTCMNCHEH OKHCICHHS
XHMHYECKHX YIEMEHTOB, M0 OOpaTHMOCTH, 0 YYacTHIO KaTaaus3aTropa). JK30- H SHIOTEPMHYCCKHE
peaklu, TCPMOXHUMHUECKHE YPABHEHHS.

[Tousitne 0 CKOpOCTH XuMu4eckoil peakuuu. [lonstne 00 0OpaTHMbIX H HeOOpaTHMbIX
XHMHYECKHX peariusx. [1oHATHE O rOMOIre€HHBIX M rereporeHHblX peakuusx. llonsTue o xaranmse.
[TonsiTe O XMMHYECKOM paBHOBeCHH. (MAKTOPBI, BAMSIOLIKE HA CKOPOCTh XMMHYECKOH peakuHd H
MOJIOKEHHE XHMHYECKOTO paBHOBCCHA.

OKHCIHTCIbHO-BOCCTAHOBHTE/IbHBIE  PEAKUHH.,  2JEKTPOHHBbIH  0allaHnc  OKHCIHMTEIBHO-
BOCCTAHOBHTC ILHON peakiui. CocTaBleHHe YpaBHEHHI OKHCIUTENBHO-BOCCTAHOBUTEIBHBIX PEAKIIHH C
HCITOJIb30BAHHCM METO4A 3JIEKTPOHHOI'O Oanasca.

Teopust 371eKTPOJTUTHUECKOH JIMCCOLMALIMN. DICKTPOIUTB! U HENIEKTPOIUThl. KaTHOHBI, aHHOHEL
MexaHH3M JIHCCOHALIMK BEIIECTB ¢ Pa3IHYHBIMH BHJIAMH XUMHYeCKOH cBsizH. CTeneHb AUCCOLUALHH.
CuabHble 1 c1a0ble 31€KTPOIHTHI.

Peaxin noHHOoro oOmeHa. YcCloOBHs MPOTEKAHHs peakuWii HOHHOrO o0OMEeHa, MOJHBIE H
COKpalU€HHblC HOHHblE YypaBHeHHs peakuuii. CBoHcTBa KHCIOT, OCHOBAaHHH M COJIEH B CBETE
npejacTapicHuii 00 MeKTpoNIHTHYECKOH Auccouuanu. KayecTBeHHble peakiuu Ha WOHBL. [loHsaTHE O
HAPOJIM3E CONEN.

Xumuueckuil Ikecnepumenn:

O3HAKOMICHHUE ¢ MOJACIAMH KPUCTAIMYECKUX PELIETOK HEOPraHHYEeCKHX BELIECTB — METAJVIOB U
HEMETa/LIoB (rpauTa W aamaza). CJA0KHbBIX BELIECTB (XJ0pHIa HATpUs). HCCIAEA0OBAHHE 3aBHCUMOCTH
CKOPOCTH  XMMHYECKOH peakuuMu OT  BO3JACHCTBHA  pas/MuHbIX  (AaKTOpOB, HCC/IEAOBaHHE
HEKTPONPOBOAHOCTH  PACTBOPOB BELUECTB. [pouecca IUMCCOLMalMM KHUCIOT. uieloded M coseH
(BO3MOKHO HCI0/Ib30BAHHE BHIEO MaTEPUAIOB), IPOBEACHHE ONBITOB, WIIIOCTPUPYIOIIHUX MPH3HAKH
POTEKaHus peaklliid HOHHOTO oOMeHa (0Opa3oBaHHMe OCajKa. BblAE/IEHHME rasa, oOpa3oBaHHE BOJBI),
OIBITOB, HITIOCTPUPYIOIIMX MPUMEPBI OKHCIHTEIbHO-BOCCTAHOBUTE/IBHBIX peakuuil (rOpeHHe, peakluu
Pa310IKCHH L. COEJHH@HHH). paclo3HaBaHHE HEOPraHMYCCKHX BCUICCTB € MOMOIIBIO Ka4d€CTBEHHBIX
peaKlHi Ha HOHbL. PELICHHE YKCIIEPUMEHTAIbHBIX 3a/1a4.

Hemeranibl u ux CO€IHHEHH 1



OO0uias xapakTepucTUKa ranoredos. OcoOeHHOCTH CTPOCHHs ATOMOB, XapaKTepHbIE CTEIECHH
okuenenis. CrpoeHne H pU3MYECKHe CBOICTBA MPOCTBIX BEIECTB — ralloreHoB. XHMHYECKHE CBOHCTBA
Ha MPUMEPe X710pa (B3aHMOJENCTBHE ¢ METAUIAMH. HEMEeTaIaMH. Ienoyamu). XI0poBOJOPOA.
ConsHas  KHCI10TA.  XMMHYECKHE CBOMCTBA. MOJyveHHe. NpHMmeHenue. JledictBue Xnopa H
XJOPOBOAOPO/1A HA OPraHU3M YenoBeka. BaHeine X0puibl 4 HX HAXOKICHHE B NIPUPOJE.

OO0uias xapakrepucTuka 31emMenTos VIA-rpynnbl. OcoO0eHHOCTH CTPOCHHS aTOMOB, XapaKTEepHbIE
crenedn okucieHus. CtpoeHue W (U3MUECKHE CBOMCTBA MPOCTHIX BEUISCTB — KHCIOpPOJa H CEpbI.
AJLIOTpOIHLIC MOAM(MKALMM KHCI0poaa M cepbl. XHMHYecKue cBoiictBa cepbl. CepoBomopon.
CTPOEHME. (PU3MUYSCKME M XMMHYeCKHe cBoicTBa. OKCHABI Cepbl KaK MPEACTaBHTENH KHCIOTHBIX
OKeHaoB. CepHasi Kucenora, (PU3MYecKHe W XMMHYeCKHe CBOHCTBA (0OlUMe Kak NpeiACTaBHTENsA Kiacca
KHea0T U crennduueckue). XUMHYECKHE PeakiMH, JieKallie B OCHOBE MPOMBIIIIEHHOro cnocoba
NoayueHns cepioi kucaorbl. [lpumenenne cepHoit kncaotbl. Coiu CEPHOR KHUCIOTHI, KAueCTBEHHAs
peaxitns Ha cyvibpar-noH. HaxoxnieHue cepbl U €€ coe/IMHEHNI B npupojie. XHUMHUYECKOE 3arps3HeHHe
OKpYIKalolleil cpe/ibl COSMHEHUAMH Cepbl (KHCJIOTHBIC J0JKIH, 3arpsA3HEHHE BO3/yXda H BOLOEMOB),
CMocoOBI Cro NpeaoTBpalIeHHs.

OO0 xapakrepucTika emMeHToB VA-rpynnbl. OCOOeHHOCTH CTPOCHHS aTOMOB. XapaKTepHbIS
CTENEHH OKHCICHHS. A30T. pacrnpocipaHeHue B npupoje. (U3HYECKHMe H XMMHYECKHE CBOMCTBA.
KpyroBopoi a3ota B npupoie. AMMHAK. €ro (PM3HYECKHE M XHMHYECKHE CBOWCTBA, MOJYYE€HHE H
npumenenne. Cou aMMoHus., WX (QH3HYECKHE W XHMHYECKHE CBOiicTBa, npuMmeHenue. KauecTBeHHas
peaKilis Ha HOHbI AMMOHHUSA. A30THasl KHCI0Ta, €€ nojaydyeHue, pU3MUYECKHe H XHMHUYECKHE CBOHCTBA
(0OlIMe Kak MpeiACTaBUTeNs Kiacca KHCIOT ¥ cneurduueckue). Menonb3oBaHHe HHTPAToOB W COJIEH
AMMOHHS B KQUecTBE MHHEPAIbHBIX YIOOpeHHiH. XHMHYECKOE 3arpsA3HeHHE OKpYIKalIEeH Cpesl
COC/IMHEHMINH a30Ta (KUCIOTHBIE AOAH. 3arps3HEeHHe BO3AyXa, Mo4Bbl M B0a0EMOB). Pocdop,
amorpontbie Moaupukanun Gocdopa, pusnyeckue u xumuueckue cpoictBa. Oxcua docdopa (V) u
(ocopuas kucaoTa. (PU3UYECKHE U XMMHUYECKHE CBONCTBA, nosyyenue. Menoab3osanue docdaros B
KayecTBEe MUHCPAILHBIX Y100OpEeHHH.

OOGuas xapaktepucTHka 21emMeHToB [VA-rpynnel. OcoOeHHOCTH CTPOEHHS aTOMOB, XapaKTepHbIe
CTeNeHH OKHCIeHHs.  YTJIepod, aloTpONHble MOAM(HMKALMH, pacnpocTpaHeHHe B IMPHPOJE,
(u3nueckne ¥ Xumuuyeckue cpoicTBa. Ancopbums. Kpyrosopor yriepoza B mnpupose. OKcuabl
VIZIEPOAA. HX (PHIHYCCKHE W XMMHYECKHC CBOHCTBA. JICHCTBHE HA JKHBLIC OPraHH3Mbl, [OJYYEHHE H
IPUMEHEHHE. JKOI0OIHYeCKHe NpodieMbl. CBA3aHHbIC ¢ OKCH/I0M Yijepoaa (1V). runoresa riiodanbHoro
NOTEIUICHNS  KIHMaTa. NapHUKOBbIH S(p@dexr. YronbHas kuciaota u €€ cond. ux (usnueckue M
XHMHYECKHC CBOHCTBA, [OJyyeHue W npumeHenue. KauecTBeHHas peakuMss Ha KapOOHAT-UOHBI.
Menonb3osanne KapOOHATOB B OLITY. MEAHIHHE, IPOMBILIJICHHOCTH H CEILCKOM XO034HCTBE.

llepsonauanbhble MOHATHS 00 OPraHMYECKHX BELIECTBAX KaK O COEJMHEHMAX yriepoja (MeTaH,
ITaH. OTWICH. aleTHIEH, 9TaHOJ, [JHUEPHH. YKCyCHas kuciaora). [lpupoanble  HCTOYHHMKH
VIICBOIOPO.10B (YT0/1b. IPHPOAHBI ra3. He)Th), NPOAYKTbI UX NnepepadoTKu (OeH3HH), UX poJib B ObITY
1 OpOMbILICHHOCTH. [ToHATHE 0 OHOMOrHUECKH BaKHbIX BELIECTBAX: KUpax. Oe/lKax, yrjieBoJax — 4 ux
POJIM B KH3HK YesloBeKka. MaTepHaabHOE €IMHCTBO OPraHHYECKUX H HEOPraHHYeCKUX COeJMHEHHH.

Kpemnnil, ero gpu3ndeckue ¥ XUMHYECKHe CBOHCTBa, nojiyuyeHue u npumeHenue. CoeauHEHHs
KpemHus B upupone. OOwme npexacrasnenus o6 oxcuae kpemuus (IV) m KpeMHHEBOH KucOTe.
CuMKaTbl, UX HCII0IB30BaHHE B OBITY. B MPOMBILLIEHHOCTH. BajHellne cTpouTeibHble MaTepHalbl;
KepamMHKa. CIekI0, uemeHT. OertoH. kene3oberod. [lpoGnaembr OezonmacHoro  MCnolib30BaHHS
CTPOUTEALILIN MATEPHAIOB B MOBCEIHEBHOI JKH3HH.

Xumuuweckuit ykcnepumenm:

H3YUCcHne 00pasuoB HEOPraHMYECKHX BELUECTB. CBOHCTB COJNSIHOM KHCJIOTBL, [POBEJAEHHE
KAQUeCTBCHHLIX PCAKUMH HA XJIOPHA-HOHbI M HaOMIOACHHE [IPH3HAKOB HX NPOTEKaHHs, OIMLITHI,
OTpakkawoline (PU3MYECKHe H XHMHYECKHE CBONHCTBA TaJlOT€HOB H HX COCIHHEHHH (BO3MOXKHO
HCMOABL30BAHMC  BH/ICOMATEPHAIOB). O3HAakOM/eHHe ¢ o0pa3uaMu XJI0pHAOB  (rajJloreHu/10B),
O3HAKOMIICHHE ¢ 00pa3uamMu cepel M €€ COeAMHEHHAMHN (BO3MOIKHO MCIIO/IL30BAHHE BHIEOMATEPHAIIOB),



nabaoe e npollecca OOYITMBAHUA caxapa 10/l JIeHCTBHEM KOHIIEHTPUPOBAHHON CEPHON KHUCJIOTBIL,
H3VHCHHC NHAMMUCCKHX CBOHCTB pa30aBIeHHOH CCPHOH KHCIOThI, MPOBEACHHE Ka4eCTBEHHOH peaklHiu
na cyab(ai-non i HabMOAeHHEe NMpU3HaKa € NPOTCKaHHs, O3HAKOMJICHHE C (GH3HYeCKUMHU CBOWCTBAMH
azora. Gocopa i UX COSMHEHHIT (BO3MOIKHO HCIONb30BaHHE BUACOMATEPHATIOB). o0pasilaMH a30THBIX
n ocopribix y100peHHH, NojydeHue, COOMpaHHE. pacro3HaBaHHe W H3YHCHHC CBOHCTB aMMHAKa,
[POBEICHHE KAYECTBEHHBIX PEAKIMH HA HOH amMMOHMS M (ocdaT-HOH W M3YUCHHC MPH3HAKOB HX
MpOTEeKaHusl. B3aHMO/JCHCTBHE KOHUEHTPUPOBAHHOH a30THOH KHMCIOTBI ¢ MEJbIO (BO3MOXKHO
MCTIOB30BAHNE BIACOMATEPHANIOB). M3yUeHHe MOeNell KPUCTALIMYECKHX PELIETOK almasa, rpadura,
(pyn1epena. 03HAKOMICHHE € NPOLECCOM aICOPOLNH PACTBOPEHHBIX BEICCTB aKTHBHPOBAHHEIM yIIEM
I YCTPOIiCTBOM NPOTHBOra3a, TMojyueHHe. COOHpaHHe. pacClo3HaBaHHWe W H3YHCHHE CBOHCTB
YIJIGKHCIOrO 193a, NPOBEACHHE KauyeCTBEHHBIX Peakuuii Ha KapOOHAT M CHJIMKAT-HOHBI H H3yHCHHE
[PH3HAKOB HX NPOTEKAHHs, O3HAKOMIIEHHE C TPOMYKUHMell CHIMKATHOH TMPOMBILLICHHOCTH, PEIICHAS
JKCIEPUMEHTAIBHBIX 337134 10 TeMe « BakHeH1lne HEMETAIbl H HX COC/IHHCHHSY.

Mera bl 1 HX COeIHHEeHus!

OO0i1as XapaKTepPUCTHKA XUMHUYECKHX /IEMEHTOB — METALIOB Ha OCHOBAHHH HX IIOJIONKCHHS B
[Teproanucckoii cucteme XUMHueckux sinementos /. M. Menznesneesa u CTPOCHHS aTOMOB. Ctpoenue
MeTau1os. MeTanmueckas CBA3b M METALIMYECKas KpUCTALINYecKas pereéTka. DIeKTPOXUMUECKHH
psil HanpszkeHui MetannoB. MU3MUECKHE W XMMHYCCKHE CBOKCTBA META/LIOB. Obwue cnocoObl
nosyuenus veranios. [loarye 0 KOppO3uH METailIoB. OCHOBHBIC cnoco0bl 3alUThl HX OT KOPPO3HH.
Cnnaeel (CTAb. YYTYH., JIOPATIOMHHHIL, OPOH3a) U HX NPHMEHEHHE B ObITY ¥ TIPOMBILIICHHOCTH.

llenounble MeTaLIbl: MOI0KeHHe B [lepHoauueckoii cicteMe Xumuueckux diementos JI. M.
MeH teseesd. CTpOeHHe HX aTOMOB, HAXOkK/IeHHe B npupoae. PU3HUECKUE U XHMHYECKHE CBOMCTBA (Ha
npuMepe Harpus 1 Kaans). OKCHIbI B THAPOKCHbI HATPUs W Kaiusl. [IpuMeHeHHE WeI0UHBIX METAILIOB
H HX COS/LHHCHHH.

[lle;i0un03eMebHBIE METaAAbl MarHuii ¥ Kaibluii: monokeHue B llepuoamueckoil cucTeme
xumuueckux wiementos JI. M. Menzgeneesa, CTpoeHHE€ HX aTOMOB, HAXOXKICHHE B IIPUPOJE.
OU3HUECKHe 1 XMMHYECKHE CBONCTBA MArHMs M Kajiblis. BaxHeilnne coelMHeHHs KalblMs (OKCHA,
PHPOKCHL. o). JKECTKOCTD BO/Ibl M CIOCOOBI €€ yCTPAaHEHHUSI.

Astioainnuil: nosokenue B [lepruoanyeckoit cucreme xumuueckux sementos /1. M. Menzneneesa,
CTPOGHME dTOMa. HaxokAeHue B mpupoje. PuiuuyeckHe M XUMHUYECKHE CBOHCTBA QTIOMMHUSL.
AmQoTepHbie CBOHCTBA OKCH/A W THAPOKCH/1a aTTFOMHHUSL.

Keneso: nonoxenne B Ilepuoanueckoii cucteme xumuueckux anementos JI. M. Menneneesa,
CTPOGHHE ATOMA. HAXOKIAeHHE B mpupoje. DH3MUCCKHE H XMMHUECKHe CBOHCTBA ikenesa. OKCHIEL
rUAPOKCH, LI 1 conn erte3a (11) u skenesa (111). ux coctas. CBOMCTBA H NOJTYYCHHE.

Xumuueckuit IKCnepumMennt.

O3HAKOMIICHHE ¢ o0pasiiaMi MeTalJIOB M CIJIaBOB, WX (PM3MUECKHMH CBOHCTBAMM, M3y4EHHE
PE3YALTATOR KOPPO3UH METALIOB (BO3MOMKHO HCIIOJIB30BAHME BUIEOMATEPHAIOB). OCOOEHHOCTEH
B3ANMO/ICIICTEIS OKCHAA KATbIMsi M HATPUs C BOAOH (BO3MOMKHO HCIOJIB30BaHHE BH/EOMATEPUATIOB),
MCCIIe0BANe  CBOHCTB IKECTKOH BOJABL Mpollecca TOpeHHst Keaesa B KHCIopoJe (BO3MOIKHO
HCIOJIB30BAINE BUICOMATEPHANIOB), MTPH3HAKOB MPOTEKAHMs KAUECTBEHHBIX PEaKIHi Ha HOHBL: MarHus,
KanbIHs, ATFOMHHHS, UHHKA, kenesa (1) u skenesa (11I), meau (1), nabmoaeHue 1 onKMcaHKHe MPOLECCOB
OKpalMBaHus  [1JIAMCHH HOHAMM  HATpHs, Kalusd W KajdbUHs (BO3MOXKHO  HCIOJb30BaHHE
BHACOMATCPHAIOB). MCC/Ie/I0BaHNE aMOTEPHBIX CBONCTB MMAPOKCH1A ATIOMHHMSL U I'HIPOKCH/IA IHHKA,
PEILEHHE IKCIICPUMEHTAIbHBIX 3a/1a4 110 Teme «BakHen e MeTaiibl B UX COCAMHEHHS).

XuMis H OKPY/RAIOWIAA cpe/la

Beueo rsa 1 MaTeprasibl B NOBCE/IHCBHOI JKH3HHU UYeI0BeKa. be3onacHoe Ueno/ib30BaHHe BEIIEeCTB
M XUMHUCCKUX peakuuii B ObITy. [lepBas 10MOLILL IPH XHMHYECKHX 0KOIax v OTPaBICHHAX.

XUMHUECKOe 3arps3HeHME OKpYIKaloleH cpeabl (mpede/ibHas AOMYyCTHMas KOHUEHTPALHs
gertects. Jaiee - [1JIK). Ponb XMMHH B peLlIEHHH IKOJIOIHYECKUX TPo0IeM.

Xunuueckuit ykcnepumenn:



w3vaeHue 00pasioB MaTepPHaIoB (CTEKIIO, CILIABBI METAILIOB, TOTHMEPHLIC MaTepHalbl).

Mesicnpeoyemuuie C6A3H

Peasiiisaiiis MEXKIIPEAMETHBIX CBA3CH MPH W3YHCHHH XHMHM B 9 Kjacce OCYLIECTBIACTCH 4epes
HCTIOAB30BAHIC  KAK OOLIMX €CTeCTBEHHO-HAYUHbIX MOHATHH. Tak W [OHSTHH, ABJIAKOLIMXCS
CHCTeMHbIMIT TS OTAE/IbHBIX TMPEIMETOB €CTECTBEHHO-HAYYHOTO LIMKA.

OGuMe eCTeCTBEHHO-HAYUHblE [MOHSITHA: HayuHblid (aKkT. THIOTE3a, 3aKOH. TEOpHs, aHaIH3,
CHHTE3. KiaccH(UKalMs, NepUoAHYHOCTb, HAOMIOACHUE, IKCICPUMEHT, MOACIMPOBAHKHE, H3MEPCHHE,
MOJIEIIb. SiBJICHHE, TAPHUKOBBIH (P(PEKT, TEXHOIOTUs., MaTepHallbl.

DuznKka: MaTepusi, aTOM, JI€KTPOH. MPOTOH, HEHTPOH. HOH, HYKJIHA. H30TOIMbI. Pa/IMOAKTHBHOCTD,
MOMEKY/Id. JICKTPHYCCKHIT 3aps/l. [POBOAHHUKH, MOJYIPOBOIHMKH, JWM)ICKTPHKH. (JOTOIIEMEHT,
BCLICCTBO. Tel0. O00BEM, arperarHoe COCTOSIHME BELECTBa, ras3, pacTBOP. PacTBOPHMOCTE,
KPUCTAIMICCKas peluéTKa, CIUIAaBbl, (PM3MUECKME BEAMYMHBL, €IMHUIBI H3MEPEHHA, KOCMUYECKOS
[POCTPAHCTRO. [11aHeTbl, 3BE31blL, COMIHLE.

Buonorus:  porocuHTes, AbiXxanue, Ouocdepa, IKOCHCTEMA, MHHEpAIbHbIE —YAOOpeHHS,
MHKPOIIEMEHTBL. MAKPOIIEMEHThI, THTATE/IbHbIE BELLECTBA.

[eorpadus: armocgepa. ruapochepa. MHHEPAlbl, FOPHLIC MOPO/bl. MOIE3HBIC HCKOMACMBIE,
TOTJIMBO. BO/WHbIC PECYPCHI.



IUIAHWUPYEMBIE PE3YJIBTATBI OCBOEHHS TIPOT'PAMMDBI ITO XUMHUU HA YPOBHE
OCHOBHOI'O OBIIEI'O OBPA30BAHUMS

JIMUHOCTHBIE PE3YJIBTATDI

JIMYHOCTHBIE pe3y.IbTaThl OCBOSHHUS MPOTPAMMBbI OCHOBHOIO 001Iero 00pa3oBaHus AOCTHTAIOTCS
B X01€ 00vucHHs XHUMHH B €IHHCTBe Y4eOHOH M BOCIHTATE/IILHON JICATCIBHOCTH B COOTBETCTBUH C
FPAAMIMOHHBIME - DOCCMHCKHMHM  COLMOKY/IbTYPHbIMH M /IyXOBHO-HPaBCTBEHHbIMH ~ LICHHOCTAMH,
MPUHATBIMI B OOLIECTBE [paBHIaMH H  HOPMAMH [OBEAEHHs M CINOCOOCTBYIOT —TIpoLeccam
CAMOIO3HAH. CAMOPA3BUTHS H COLHATN3ALMH 00YUarOLLMXCH.

JIMUHOCTHBIE Pe3y/bTaThl OTPAXKAOT FOTOBHOCTH OOYUAKOLIHMXCH PYKOBOACTBOBATbHCA CHCTEMOH
MO3HTHBHBIX 1IEHHOCTHBIX OPHUEHTALUMH U paclUMPEeHHE OMNbITA AEITEIbHOCTH HA €€ OCHOBE, B TOM 4HCIIE
B 4aCTH:

1) na1pinorH4ecKoro BOCNHTAHUSA:

HEHHOCTHOIO OTHOLUEHUS! K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPHYECKOMY M HayuyHOMY
HACTEAMIO. TOHHMaHHs 3HAYeHHs XHMHUYECKOW HAYKH B YKH3HH COBPEMEHHOro 00IlIecTBa, CIOCOOHOCTH
BIAJETh J10CTOBepHON uHpOpMalHeid O [epeloBbiX [JOCTHKEHHAX M OTKPBITHAX MHPOBOH H
OTEYECTBEHHONH XHMHH. 3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHHsX 00 yCTpOHCTBE MHPa M O0LIECTBA;

2) Irpak/IaHCKOI0 BOCIHTAHUA:

NPe/ICTABICHUS O COLMAIbHBIX HOPMaxX M NPaBHIIAX MEKIMYHOCTHBIX OTHOLICHHH B KOJJICKTHBE,
KOMMYHHKATHBHOH  KOMIIETEHTHOCTH B OOIIECTBEHHO MOJIE3HOH. Y4eOHOHMCC/IEA0BATENLCKOM,
TBOPUCCKOIT 1 IPYIHX BHAAX JACSTEIbHOCTH, TOTOBHOCTH K pa3HOOOpa3sHOH COBMECTHOH NeSTeIbHOCTH
HPH BbITO HeHHH  yueOHBIX. MO3HABATE/1bHLIX 3a1a4. BbINOJHEHHH XHMMHYECKHX OJKCICPHMEHTOB,
co3/1anum VueOHBIX NPOEKTOB, CTPEMJICHHS K B3aHMOMOHHUMAHUIO H B3aHMOINOMOLIM B [POLECCE ITOH
yueOHOH JIesiTe/IbHOCTH, FOTOBHOCTH OLEHMBATh CBOE MOBE/JICHHE W IOCTYNKH CBOMX TOBapHILUEH C
MO3HLHK HPABCTBEHHBIX W MPABOBBIX HOPM € YUETOM OCO3HAHHUS MOCJIEACTBHH MOCTYNKOB;

3) 1ICHHOCTH HAYYHOTI'O NO3HAHHS:

MHPOBO33PEHYECKHE MPE/ICTABICHHs O BELIECTBE M XHMHYECKOH peaklHH, COOTBETCTBYIOILHE
COBPEMEHHOMY VPOBHIO Pa3BUTHSI HAYKH M COCTABJIAIOLIME OCHOBY Ul MOHMMaHUA CYIIIHOCTH Hay4HOH
KapTHHBI MHPA. MPEACTaBICHHS 00 OCHOBHBIX 3aKOHOMEPHOCTSX PA3BUTHsSI MPHPOIBI, B3aHMOCBSI3SX
4eJIOBEKA C PHPOIHON CPEAOi. O POJIH XHMHH B II03HAHHH 3THX 3aKOHOMEPHOCTEH;

MO3HABATEILHLIE MOTHBBI. HAIIPABJIEHHbIE HA [OJYYE€HHME HOBBIX 3HAHUH 110 XHMHH,
Heodxoaumbic /Ui 00bsCHEHHMs  Hal/KMaeMbIX  [MPOLECCOB M SIBICHHWH. [03HABATEIbHOMH.
UH(OPMAIHOHHON M YHTATENbCKOH KYJIBTYPbL, B TOM YHCJIE HABLIKOB CaMOCTOSATEIBHOH paboThHI ¢
yvueOHbIMI  TCKCTAMH.  COPABOYHON  IMTEpaTypoil. JOCTYNHBIMH TeXHHYECKHMH CpeJICTBaMH
HH(OPMALHOHBIX TEXHOJIOTHIA;

MHTCPEC K OOYHYEHMIO M [I03HAHWIO, J0003HATENbHOCTb, TFOTOBHOCTH H CHOCOOHOCTH K
€aMoo0pa3oBaHuio. NPOEKTHOH M HCC/Ie10BaTeNLCKOH JIESITENLHOCTH, K OCO3HAHHOMY BHIOOPY
HAlpPaBIEHHOCTH W YPOBHS O0yUYeHHs B JalibHeHIIEM:

4) popmMupOBaHNS KYJILTYPbI 310POBbSI:

OCO3HAHHUC LICHHOCTH JKH3HH, OTBETCTBEHHOIO OTHOLIEHHS K CBOEMY 3J0pPOBbIO. YCTAHOBKH Ha
370POBBII 00OPA3 JKM3HW., OCO3HAHHME TIOCJIEACTBMH W HEMpPHATHE BPEIHBIX MPHUBBIUEK (YyHNOTpeOIeHHs
QJIKOrOJIsl.  HAPKOTHKOB, KYPEHHs). HEOOXOAMMOCTH COOMOAeHHsT MpaBHa Oe30MacHOCTH IpH
oOpallieHni ¢ XHMHYECKMMH BeLECTBaMH B OBITY U PEAIbHOM JKH3HHU;

5) TpY10BOro BOCHIUTAHMNS:

HHTEPEC K MPAKTHYECKOMY M3VUYeHHIO npodeccHii 1 Tpyaa pazIMyHOro po/ia. YBaKeHHe K TPYAY
H PE3YALTATAM TPY/I0BOH ACATC/ILHOCTH, B TOM YHC/IE HA OCHOBE NPUMEHEHHUS MPEJAMETHBIX 3HAHHI 110
XHMHH. OCOZHAHHBIA BBIOOP WMHAMBHAYATLHOH TPAaeKTOPHH MPOJOUKEHHS 00pa30BaHUA C Y4ETOM
JMYHOCTHBIX HHTCPECOB M CHOCODHOCTH K XMMHM. OOLUECTBEHHBLIX HHTEPEeCOB W MOTpeOHOCTEH,
YCICLWHOH  HPO(ECCHOHANBLHON  1CATEILHOCTH M Pa3sBUTH  HEOOXOAMMbIX YMEHHH, TOTOBHOCTb
A1anTHPOBATLCH B NPO(PECCHOHAIBHOM cpeJie:



6) HK0.10rH4eCKOro BOCIHTAHMS:

KOOI HUCCKH 11e]1ec000pa3Hoe OTHOLICHHE K IPHPOaC KaK MCTOYHHKY JKH3HH Ha 3eMJIE, OCHOBE
eé CyIIecTBOBAHHS, NOHHMAHHE LEHHOCTH 3710poBOro M 0e30MacHoro obpaza KH3HH, OTBETCTBEHHOC
oTHOWIEHNHE K coOcTBeHHOMY (u3HUYecKOMYy H [ICHXHYECKOMY ~ 3/JI0pPOBbIO, OCO3HAHHE LEHHOCTH
cobroaenis rpaBuil 0€30MacHOro nose/icHHs MpH pafoTe ¢ BelleCTBaMH, a TAKKE B CUTyauHdX,
YIPOKAIOILIX 3/I0POBbIO H IKH3HH TKO/eH:

CHOCOONOCTH NPUMEHSATH 3HAHMS. T0J1y4aeMbIC [1pH W3YYeHHH XWUMMM, JUls PELICHHA 3alad,
CBA3AHHBIN ¢ OKpYsKatollell nprupoiHOH cpejloil. JUlsl MOBBLIEHHS YPOBHA 9KOJIOrHYECKOH KYJIbTYPHI,
OCO3HANNS 1100a1bHOr0 XapakTepa JKOJI0THHECKHX npobsieM W NyTed HMX peLlICHU: NOCPEICTBOM
METOIOB XM, IKOJOTHUYECKOr0 MBbILLICHHUS, yYMCHIA PYKOBOICTBOBATLCS UM B no3HaBaTe1bHOM,
KOMMYHHKQTHBHOH H COLIMAIIbHON MMPaKTHKE.

METANPE/JIMETHBIE PE3YJIbTATDI

B cocrage METampeJMETHBIX —pe3yIbTaToB  BBIACIAIOT apaunmble Ul (POpMHPOBAHHUSA
MHPOBO33peiing 00LICHAYYHbIC TOHATHA (3aKOH, TEOPHsl, MPHHIHIL, THIIOTE3A, ¢axT. cucTema, npouece,

JKCTIEPHMEHT i JPYroe.), KOTOPbIE HCIONb3YIOTCS B CCTECTBEHHO-HAVUHBIX YUeOHbIX MpEIMETax H
1O3BOSIO! 114 OCHOBE 3HAHMI M3 ITHX NPeaMeToB GOPMUPOBATH npeACTaBIeHHE O LeNOCTHOH Hay4HOH
KapTHHE MHpa, W YHHBEPCAIbHBIC yueOnble JeHcTBUs (MO3HABATC/ILHBIC, KOMMYHHKaTHBHBIC,

peryIsiTHBHBIE).  KOTOPBIC obecrnieunBaloT  (QopMHpOBaHHE TOTOBHOCTH K CaMOCTOSTETLHOMY
MIaHHPOBAHHIO M OCYLIIECTBICHHIO vueOHOMN 1eATeIbHOCTH.

[losasatelbHble YHHBEpPCaibHble YuedHble neHcTBusd

batoBbIe J10rH4ecKne 1eicTBH:

yMeliisl HCTONb30BaTh NPHEMBL JOrHYECKOro MbILIJIEHHs TIPY OCBOCHHM 3HAHMI: PacKpbIBaTh
CMBICT XHMUMCCKHX NOHATHA (BbIAENATh MX XApPAKTCPHbIC NPU3HAKH, yCTaHABIMBATE B3aHMOCBS3D €
APYTMMM  HOHSTHAME), HMCIOJIB30BATh HOHATHA A7 0OBLICHEHHS OT/AeIbHbIX (PAKTOB M ABICHHH,
BBLIOMpPATL OCHOBAHHA M KPUTEPHH LI K/1aCCH(UKALIMM XHUMHYECKHX BEUIECTB U XUMHYCCKHX peaKiuH,
yCTAHAB/AMBATL [IPHYMHHO-CICICTBEHHBIC CBAH MCUCLY 00BEeKTAMH HM3YUeHHS, CTPOUThH JIOTHHCCKHE
paccy k/1eHHs (MHAYKTHBHBIE, IEAYKTHBHBIC, MO AHAJOTHH). JeTaTh BHIBO/IBI U 3aKTHOUCHHIL

yMeHue [PHMEHATH B [polecce MO3HaHHS NOoHATHS (NpeaIMETHBIE H MeTarnpeIMeTHBIE),
CHMBOMHUCCKHC  (3HAKOBBIE) MOJENH, MCMONB3YEMbIE B  XHMHH, peodpa3oBbiBATL  LIMPOKO
pHUMEHSAEMbIC B XHMHH MOZE/TbHBIE NPCACTABICHMA — XUMAUYECKHil 3HAK (CHMBOI JJIEMEHTA),
XxUMHUeCKas (OpPMYTIa M ypaBHEHME XMMHUYCCKOH pEaKuuH — IpH pelueHHn yueOHO-1103HaBATEIBHBIX
3a7a4, ¢ Y4ETOM ITHX MOJEIBHBIX npe/CTaBIeHHH BBIIBIAATE M XapakTepH30BaTh CYLIECTBEHHBIE
MPU3HAKA 13yaeMbIX OOBEKTOB — XMMAUCCKHX BEIIECTB H XMMHYECKHX PEaKIHil. BBIABIATE OOLIHE
JAKOHOMCPHOCTH. NPUYHHHO-C/IEICTBEHHBIE CBA3H M NPOTHBOPCHHA B M3ydaeMbIX TMpoleccax Hu
SIBTICHHSIX.

ba30BLIC HCC1E10BATEIbCKHE AeHCTBHSL

yMEHIIC MCN0/1b30BaATh NOCTAB/ICHHBIE BONPOCH! B KA4CCTBE MHCTPYMEHTA [103HAHUS, a TAKKE B
kauecTBe OCHOBBI JUIs (DOPMMPOBAHMS THIOTE3bl MO NPOBEPKE MPABMIBHOCTH BLICKA3bIBAEMbIX
CYKIAEHHI:

npuoOpeTeHHe OMbITA MO NIAHMPOBAHMIO, OpraHM3AlMH U MPOBEACHUIO  YYCHHYECKHX
JKCTIEPUMEHTOB, yMEeHHe HaOmoaTh 3a XOI0M TpoLecca. CaMOCTOATEIBHO MPOrHO3MPOBATH €TI0
pesyibTar.  (opMmy/upoBaTh 0000IIeHHs M BBIBOABI M0 pe3yjbTaTaMm MPOBEAEHHOIO  OMbITA,
HCCICI0BAH S, COCTABIATL OTUET O [poJieaHHOl padore.

Padora ¢ undopmanmeii:

yMeHHe BLIOHpATh. aHAIM3UPOBATE W HHTCPIPETHPOBATH uH(oOpMaHIO pa3THYHBIX BHIOB H
dopM npesicTaBIeHHs, MOJMYYaeMylO H3 PpasHbIX HCTOYHHKOB (Hay4HO-TIONY/IApHAs JIATEpaTypa
XHMHYECKOI0 COTep/KAHHs., CTpaBOuHble 10cobus. pecypcebl VHTepHETa). KpHTHHUECKH OUCHHBATL
NPOTHBOPE THEY IO H HEOCTOBEPHYIO HH(POPMALHIO;

YMCHIC [PHMEHSTbH Pa3jIM4HbIE METOAbl M 3allpOChbl MPH MOHCKE H otbope uH(poOpMALKMUA H
COOTBETCTEVIOLMX IAHHBIX, HEOOXOAMMbIX JUll BbINOAHCHHUS yueOHBIX W [03HABATEIbHBIX 3a1a4



ONpeaeNéHHOro  Tuna, npuoOpeTeHHe onbita B 001acTH  MCMONb30BAHMA 1H(OopMaLMOHHO-
KOMMYHHKATHBHBIX TEXHOJOTHH. OBJajleHHe KylIbTypoH aKTHBHOIO HCIOJIB30BAHUA PA3IHYHBIX
[OHCKOBBIX CHCTEM. CAMOCTOSITEBHO BBIOMPATh ONTHMATBHYIO (HOPMY MpeICTaBIeHHs HHYOPMALHH U
WITIOCTPHPOBATL  pellaeMble 3ala4Yd HECTIOKHBIMH CXEMaMH, AHarpaMMaMu, ApyrdMH (dopmamu
rpaduki 1 HX KOMOHHALMSMH:
yMeHile HMCHOMb30BaTh W AHAIM3MPOBAaTH B Mpolecce Y4eOHOH M HMCCIe/0BATENbCKOH
AesTeNbHOCTH 11H(OPMALIMIO O BAMSHHM [1POMBILIICHHOCTH, CEIbCKOTO XO34HCTBA M TPAHCIOPTa HA
COCTOSIHUE OKPYIKAIOLLEH IPHPOAHOH CPe/ibl.
KoymvyHHKATHBHBIE YHHBEPCAJIbHbIC Y4eOHbIe 1eHCTBHSI:
yMelis 3a71aBaTh BOMPOCH! (B XOJ€ AMaiora W (MIH) AMCKYCCHH) MO CYIIECTBY o0cyxkaaeMon
TeMbl. (JOPMYIHPOBATE CBOH MPEUIOKEHHS OTHOCHTE/ILHO BbIIOJHEHHS PEUIOKECHHOH 3a1a4H;
YMEHIs [IPe/ICTABATD [OYHEHHbIC Pe3y/bTaTbl MO3HABATEIbHOH ACATEIbHOCTH B YCTHBIX H
MUCbMEHHDBIN TEKCTax: /lelaTh MPE3CHTALMK Pe3y/bTaTOB BBLIMOJHEHHSA XMMHYECKOI0 JKCNEPHMEHTA
(n1abopatopHoro  onbiTa, 1abopaTopHOil paboThl MO MCC/EJI0BAHHIO CBOMCTB BCLICCTB, yueOHOro
NpPOEKTa):
yMeHis  yueOHOro COTPYAHHYECTBA €O CBePCTHHKAMH B COBMECTHOW [103HABATCIBHOH H
HCCIIEIOBATE ILCKOH JICATETbHOCTH NPH PEeIleHHH BO3HHUKAIOLINX Npo0ieM Ha ocHOBe yuéra 0OmX
MHTEPECOR 1 COrNIACOBAHUS TMO3HUMH (00cyxkaeHus. OOMEH MHEHMSMH, «MO3rOBbIC IITYPMbI»,
KOOP/IMHAIMS COBMECTHBIX JCHCTBHH, ONpe/e/IeHHe KPHTEPHEB MO OLEHKE KayeCTBA BBINOIHEHHOH
paboThl ¥ APYIHE).
Pery.siruBubie yHUBepCAAbHbIC YueOHbIe 1eHCTBHNH:
VMCHIHC  CAMOCTOSITETBHO  OMPEIEIATh LeIH JeATENbHOCTH. [JIAHHPOBATh, OCYLIECTBIATD,
KOHTPOJIHPOBATL W NPH HEOOXOAMMOCTH KOPPEKTHPOBATH CBOK JIEATENbHOCTh, BbIOMpaTh Haubosee
ypdekTrrHbIC CnocoObl petieHus: yueOHbIX U [I03HABaTEe/IBHBIX 3a/1a4. CAMOCTOSTE/IbHO COCTABMIATH HIIH
KOPPEKTHPORATH NPE/UTOWKEHHBIH aIrOpUT™ 1CHCTBHI NIPH BLINOIHEHHH 3Q/IaHHA ¢ YYETOM MOJTY4YEeHHS
HOBBIX 3Hannil 00 u3yvyaeMblx OOBEKTAX —~ BELIECTBAX M peaklUMsX. OLCHHBATL COOTBETCTBHE
[OJYYEHHOI'O pe3yiabTaTa 3asBJA€HHOH LEJH. YMEHHE HCIO/b30BaTh M dHATHW3MPOBATH KOHTEKCTHI,
[peAlaracMbl¢ B yCIOBHH 3a1aHHH.
HPE/IMETHBIE PE3YJIBTATDI
B cocraBe npeaMeTHBIX  pe3yibTATOB 10 OCBOCHHKO  00s3aTEBHOTO  COAEpIKaHusd,
YCTAHOBJICHHOI'O J1aHHOH (eepasibHOI pabouel nporpaMMoii, BbIIE/ISIOT: OCBOCHHbBIE 00y4aloIUMHUCS
HAYYHBIC 3HAHUS, YMEHHS M CNoCco0bl AeHCTBHI, cnenuduyueckue 11 npeaMeTHOH odnacTu «XUMUA»,
BH/Ibl JICATCILHOCTH MO MNOJYYEHHIO HOBOIO 3HaHHs, €ro HHTEpIpeTallMH, [peo0pa3’oBaHHIO H
IPUMEHEHHIO B PA3IHYHLIX Y4eOHBIX H HOBBIX CUTYaLIUAX.
K koHIy oOyueHns B 8 Kiacce npeIMeTHBIE pe3yIbTaThl HA 0A30BOM YPOBHE J0JKHbLI OTpaKaTh
C(POPMHPOBAHHOCTE V¥ O0OYYAIOLLHMXCS YMEHHUIH: '
® DACKPLIBATH CMBICI OCHOBHBIX XMMHUYECKHX TOHATUN: aTOM. MOJIEKY/Ia, XHMHUYECKUH JJIEMEHT,
NPOCTOE BEUIECTBO. CJIOKHOE BEUIECTBO, CMECh (0IHOPOIHAA U HEOIHOPO1HAs ). BAIEHTHOCTD,
OTHOCHTEIbHAS aTOMHAasi H MOJIEKY/IIPHAs Macca. KOJIHYECTBO BEIIEeCTBA, MOJIb, MOJspHas
Maccd. MaccoBasi 10718 XMMHMUYECKOIO IEMEHTA B COCAMHEHHH, MOJSPHbIH 00BEM, OKCHI,
KHCII0TA, OCHOBAHME, COJlb. WIEKTPOOTPHLEATENbHOCTb, CTENE€Hb OKHCICHHA., XHMHYECKast
peakuus, Klaccu(UKalusl peaklHH: peaklMH COeIMHEHHs, PEaKlHH pPa3IoKeHHs, PeaKlHuu
3UMCUICHHS, PEaKIMH OOMEHA. HK30- M DHJIOTEPMHMYECKHE peakuuH, TerioBoit 3ddekt
peaKiiiu. SIApO aToMa. JJICKTPOHHBIA CITOH aTroma, aTomMHas OpOHUTallb, paauyCc aroma,
NHMHYECKas CBA3b, MOJISPHAs U HENOJSPHAs KOBAJIEHTHAs! CBs3b, HOHHAs CBSI3b, HOH, KATHOH,
AHHOH. PACTBOP, MAcCoBas 075 BELIECTBA (IPOLEHTHAsA KOHUEHTpalus) B pacTBOPE;

® WITHOCTPUPOBATH B3aHMOCBS3b OCHOBHBIX XHMHYECKHUX [OHSATHH M MPUMEHSATH 3TH TOHSITHS
Py ONUCAHUK BELIECTB H MX NPEBpaIlCHHIH:

HCHOIL30BATH XMMHYECKYIO CHUMBOJIMKY JUIS COCTaBJIeHHs (OPMYJI BEUIECTB M ypaBHEHHH
NHMHYCCKUX peakluii;



OnpeIeNsTh BAEHTHOCTh AaTOMOB /1eMEHTOB B OMHAPHBIX COEIHHCHHSAX, CTCNCHD OKHCICHHA
YICMEHTOB B OMHAPHBIX COEAMHEHMSIX, MPHHAUIEKHOCTD BELECTB K ONPEE/ICHHOMY Kiaccy
coe/lMHeHH  no  (opMmyjiam. BHI XMMHYECKOH CBs3H (KOBAICHTHas M HOHHas) B
HCOPIAHHYECKHX COE/IHHEHHSX!

packpbiBath cMbica  [lepuoanueckoro 3akona /. M. MeneneeBa: I€MOHCTPHPOBATH
[MOHMMAHHE TIEPHO/IMYECKOH 3aBUCHMOCTH CBOHCTB XMMHUYECKHX 3JICMEHTOB OT HX MOJIOKCHHA
B Ilepnoueckoil cucTeMe, 3aKOHOB COXPaHEHHsl MacChl BELICCTB. MOCTOSHCTBA COCTaBa,
ATOMHO-MOJIEKYJISPHOIO YYeHHs. 3aKoHa ABOraapo:

ONNCLIBATL 1 XapakTepu3osarh Tabuuunyio popmy [lepnoanyeckoi CHCTEMbl XHMHYECKHX
JIeMEHTOB: PA3HyaTh NOHSTHS «JIABHAs NOArpynna (A-rpynma)» u «nodo4Has noarpynna
(b-rpyina)y. Manble u 00jbluHe NEePHOIbl. COOTHOCHTH 0003HAUEHHS, KOTOPbIE HMEIOTCS B
a0.mie  «fTepuoanueckas cuctema xumuuecknx odnemedtos JI. M. Menneneesay ¢
HHCIOBLIMH XaPAKTEPUCTHKAMH CTPOCHHS aTOMOB XHMHUYECKHX YJIEMEHTOB (COCTaB H 3apsi
sUpa. 00LIee YMCII0 FEKTPOHOB U PACMIPE/ICICHUE HX 110 YICKTPOHHBIM CI0SIM ).
K1accH(pMUMPOBATh  XMMHYECKHE 3JIEMEHTbl, HEOPraHHYECKHE BCLICCTBA, XHMHYCCKHE
peaKitny (Mo YMCy H COCTaBY YUaCTBYIOLMX B PEAKIIMH BELIECTB. 110 TCILIOBOMY addexry):
NapaKTepH30BaTh (OMHCHIBATH) OOUIME XMMHUYECKHE CBOHCTBA BELIECTB PasIHYHBIX KIIACCOB,
HOATBCPAIAs  ONMCAHWE MPUMEPAMH  MOJIGKY/IAPHBIX  YPaBHCHHWH — COOTBETCTBYIOLIHX
XHMHYCCKUX PeaKLMid;

NPOrHO3MpoBaTh CBOMCTBA BELIECTB B 33aBHCHMOCTH OT HX Ka4yeCTBEHHOTO COCTaBa,
BO3MOYKHOCTH MPOTEKaHHs XHMHUYECKHX NPEBPALLCHHH B Pa3/IMUHbIX YCIOBHAX]

BLIYHCISTH OTHOCHTEIBHYIO MOJCKY/ISIPHYIO M MOJISIPDHYIO Macchl BELIECTB, MAacCOBYIO JIOJIHO
XHMIUYECKOTo demMeHTa 1mo (Gopmyie CoeIMHEHHs, MacCoBYIO J0MI0 BEUIECTBa B pacTBOPE,
NPOBOIMTH PACHETHI MO YPABHEHHIO XHMHYECKOH peaKlHy;

HPUMEHSTH  OCHOBHBIC  OMEPAlMK  MBICTHTEIbHOH JIITEIbHOCTH — aHaIu3 MU CHHTE3,
cpashenne.  0000UIEHAe, CHCTEMATH3ALMIO.  KIACCH(HMKALMIO,  BbIABICHHE NPUHYMHHO-
CIIC/ICTBEHHbIX CBA3€H — JUIA H3YUCHHS CBOHCTB BCHIECTB H XHMHYCCKHX peaKuHﬁ.
CCTCCTBEHHO-HAYYHBIE METO/bl [03HaHUs — HaOMOJEHHE. H3MEpeHHe, MO/CIHPOBAaHKE,
IKCNICPUMEHT (peasibHbli W MBICIICHHBIH ),

CI1e/10BaTh MPABHJAM MOJIb30BAHMs XHMHYECKOH M0ocy10# H 1adopaTopHbiM 000pyI0OBaHHEM,
a Takske npaBunaM oOpalleHHs € BelEecTBAMH B COOTBETCTBHM C HHCTPYKUHAMH [0
BLINOIHCHHIO  1a00PATOPHBIX  XHMHYECKHX OINBITOB 110  MOJYYEHHIO M COOHPaHHIO
r23000pa3HbIX  BElECTB (BOAOpOAA M KHCIOPOAA). [MPHIOTOBJIICHHIO  pacTBOPOB €
olpe/ie/IéHHON  MaccoBOil  Aosiell  pacTBOPEHHOIO BEIUECTBA, I[UIAHMPOBATL W IMPOBOAHTH
XHMHUCCKHE YKCTIEPHMEHTBI [0 Paclio3HAaBaHUIO PACTBOPOB LICTOYEH W KHCIOT C MOMOLIBKO
HITHKATOPOB (1akMyc. GeHondranert, MeTHIOPaHK H Apyrue).

K koniy oOyuenus B 9 Kiaacce npeIMeTHbIE pe3y/bTaThl Ha 0a30BOM YPOBHE J0JKHbBI OTpaKaThb
CchOpMHPOBAHHOCTD Y 00YHAIOINXCS YMEHHH:

PACKPBLIBATL CMbBIC/ OCHOBHBIX XHMHYECKUX NOHATHHA: XMMHUYECKHH 2IEMEHT. aTOM, MOJIEKY1a,
MO KATHOH.  @HHOH.  [POCTOE  BELIECTBO.  C/I0KHOE  BCUIECTBO.  BAJICHTHOCTD,
)ICKTPOOTPHLATEABHOCTh, CTENEHb OKHC/ICHHSA. XHMHYECKas peaklHs. XHMHYECKas CBA3b,
tenioBoil  ApQeKT  peakumH, MOJb, MOIAPHbIH  00BEM, PacTBOp.  JICKTPOJIHTHI,
HEYICKTPOIMTBL, MEKTPOJINTHYECKAs ANCCOLMALMS, PEaKIIMH HOHHOrO 00MeHa, KaTanusaTop,
XHMHYECKOe paBHOBecHe, oOpatumble W HeoOpaTHMble  pEaKUMH, OKHCIHTEIbHO-
BOCCTAHOBHTE/IbHBIC PEaKIMH. OKHUCIUTENNb, BOCCTAHOBHTE/Ib, OKHCIICHHE M BOCCTAaHOBIICHHE,
A 110Tponng. aM(OTEPHOCTb, XHMHYECKas CBs3b (KOBAJICHTHAsA. HOHHAsA. MeTaLIHYecKas),
KpHCTAIIMYUECKass PelléTKa, KOPpPOo3usi METa/LIOB, CIUIaBbl, CKOPOCTh XHMHYECKOH peaKuHH,
npe/ieibHO gonycrumast koHuentpauus 111K sewmectsa:



HILTKOCTPUPOBATL B3aUMOCBS3b OCHOBHBIX XHMHUCCKHX MOHATHII U NPUMEHATH ITH MOHATHS
[IpH OTHCAHUM BELECTB H WX NPEeBPALLEHHI:

HCHOIb30BATH XMMHUYECKYIO CHMBOJIMKY JUlsi COCTaBieHHs (OpMY BELIECTB H ypaBHEHHH
NHAMHYECKHX PeaKLHi:

OIPE/CSTh BAIEHTHOCTL M CTENEHb OKHC/ICHHS XHMHUYCCKHX 3/IEMEHTOB B COEIMHEHUAX
PAsIMMHOTO COCTaBa, NPUHAUIEHKHOCTh BELIECTB K ONPECICHHOMY Kiaccy COE/IMHCHHH 10
(gopmynam, BHI XHMHYECKOH CBA3M  (KOBaICHTHad, HOHHAdL, MeTainyecKas) B
HCOPraHHYeCKHX COEAMHEHHAX, 3apAd HOHA II0 XUMH4YECKOH (opmyle, XapakTep Cpelbl B
BO/IHBIX  PACTBOPAX HEOPraHHYECKHX —COCIMHCHMH. TN KPUCTAIIHYECKOH — PELIETKH
KOHKPCTHOIO BELLECTBA;

packpbisath cmbica [lepuoanyeckoro 3akona JI. M. MenieneeBa U JAEMOHCTPHPOBATh €ro
oliMalHe: ONHCBIBATL W XapakTepu3osaTh Tadauunyro (popmy [lepuoimueckol CHCTEMBI
\HAHOICCKHX 2/1EMEHTOB: pa3iudarh MOHATHS «IJ1aBHas noArpynmna (A-rpynna)» u «nobouHas
no;upynna (b-rpynna)», maipie u O07blIME NEPHOIbI, COOTHOCHTD 0003HaueHHs, KOTOPbIe
HAICIOTCS B T1EPMOJMYECKON TadIMIle, ¢ YMCIOBBIMH XAPAKTEPUCTHKAMH CTPOCHHA aTOMOB
XHMHUECKHX IEMEHTOR (COCTAB M 3apsl siipa, o0uiee YKC/I0 ICKTPOHOB H PACIpPEACICHHC
HX 110 27eKTPOHHBIM CIOsIM). OOBACHATH OOIIHE 3aKOHOMEPHOCTH B H3MCHCHHH CBOWCTB
JICMCHTOB H MX COSIMHEHHH B MPEeaax MajiblX MEPHOIOB H IIIaBHBIX MOArPYII € yUETOM
CIPOCHHS HX aTOMOB;

Ki1accH(GUUMPOBATh  XUMHYECKHE DIEMEHTbl, HEOPraHMYeCKME BCLUCCTBA, XHMHYCCKHE
peakuuu (Mo YMUCIIy M COCTaBY YYAaCTBYIOLIMX B PEaKLHMH BEIICCTB, MO TEIIOBOMY apdexTy,
[0 H3MEHEHHIO CTeNeHeil OKHC/IeHNST XUMHYECKHX 3IEMEHTOB);

XapAKTepH30BaTh (ONKUCLIBATL) O0LIME M CHEUU(UYCCKHE XHMUUECKHE CBOHCTBA MPOCTBIX H
CAOKIDBIX  BCLLECTB. IOATBEPIKAas ONHCAHWE [PUMEPaMH  MOJCKYJSIPHBIX  H  HOHHBIX
ypABHCHHIT COOTBETCTBYOLIMX XMMHUCCKHX PEaKIHH!

COCTABIATE Y PABHEHHS EKTPOIHTHUECKOH IUCCOLMALHN KHCIIOT, LIeoeil u co/eH, MOMHbIE
I COKpAILEHHbIE YpPAaBHEHWs  peaKuuii MOHHOrO  OOMEHA.  yPaBHEHM peaKLui,
[0, 1TBEP/IAOIIMX  CYLIECTBOBAHHE TEHETHYECKON CBI3HM MEKIY BCUICCTBAMH pPasIHYHBIX
KJIACCOB:

DUCKPBIBATH  CYUHOCTb  OKHCAHTEIbHO-BOCCTAHOBUTEIIBHBIX — PEAKLMH  NOCPEACTBOM
COCTAB/ICHHS YIEKTPOHHOrO DaslaHca ITUX PeaKiluii;

IIPOrHO3MPOBATH CBOWCTBA BELIECTB B 3ABHCHMOCTH OT MX CTPOCHHSA. BO3MOXKHOCTH
HPOTCKaHusg XHMHYECKUX [PEBPaLLeHH B pa3/IM4HbIX YCIOBHAX,

BLIMHCIATL OTHOCHTENBHYIO MOJEKYISPHYIO W MOJSPHYIO MacChl BELIECTB, MAaCCOBYIO JIOJIO
XHMHYECKOro 3JIeMeHTa 1o (opMysie COeIHHEHHs, MAacCOBYIO IO/ BELIECTBA B pacTBOpE,
[POBO/IMTH PACUETHI 10 YPABHEHHIO XUMHYECKOH peaKiMu:

co0/110,1aTh TTPABUIIA MOIB30BAHKUS XHMHUECKOH 10Cy10H U 1ad0paTopHbiM 000pYI0BaHUEM, A
LaKIKe TIpaBuiia 0OpalleH st ¢ BelleCTBAMH B COOTBETCTBHH C HHCTPYKLHAMH IO BBIMOJTHCHUIO
1a00PATOPHBIX XMMHYECKHX OMBITOB MO MOJIYYeHHIO H COOMpaHHiO ra3o00pasHbIX BELIECTB
(aMMHAaKa W VIJIEKHCIIOTO ra3a);

NPOBOJAMTL PEAKLHH. [MOATBEP/KIAIOUIME KAYCCTBEHHbIH COCTaB pasidyHbIX BEILECTB:
Paciio3HaBaTh ONBITHBIM IYTEM XJIOpHI-, OPOMMI-. HOM-. KapOoHat-. ocdar-. cunukar-,
cvibdar-.  HAPOKCHIA-HOHbI, KATHOHBI aMMOHHA W HOHbI  H3YUCHHBIX  METalJOB,
MPHCYTCTBYIOUIME B BOJAHBIX PACTBOPAX HEOPraHHYECKHX BCLICCTB:

NPUMCHATH OCHOBHBIE OMNEPAlMK  MbICIUTEILHON JEATEABHOCTH — AaHalIu3 M CHHTE3,
cpasHeHue. 0000IIeHHe, CHCTeMATH3alHIO, BBIIBICHHE NPHYMHHO-CIEACTBEHHBIX CBS3EH —
JUlsl M3VYICHMS CBOMCTB BEIIECTB W XMMMUYECKHMX PEaklHH. eCTCCTBCHHO-HAy4YHbIE METOIBI

HO3HAHMS — HaOJIIOJIeHHe, M3MEpeHHe, MOJISIMpPOBaHUe, JKCIEPUMEHT (peaylbHbld U
MBICICHHBIH ).
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VYEBHO-METO/JUYECKOE OBECITEYEHHUE OBPA3OBATEJILHOI'O NPOLUECCA

OBLSIBATEJILHBIE YVYEBHBIE MATEPHAUIBI /IS YYEHHKA

8 KJIACC

Xumust. 8 knace Py iutue 1LE., @enpaman @.1.. Akunoneproe oduiectso «M3aarenserso «llpocsemennen;
Beeaure cBoii Bapuaut:

9 KJIACC

Ninvmst. 9 kaace Py isurue LEL ®@eapaman @070 Axkunoneproe obuectso «M3narensctso «llpocseiennen;
BeeauTe cBOi BapHAHT:

METOJUYECKHWE MATEPHAJIBLI V151 YUUTEJISA
8 KIIACC

I'apa H. H. Xunus : ypoku B 8 knacce : nocobue ans yuurens /

L HL Tapa. 2-¢ u3a.. nepepad. —— M. : [lpocsewenue. 2014,

Fapa H.H. Xuviis. 3aaunuk ¢ nomownnkom. - M.: [pocsetenne. 2014.

LMMHS Ioypouibie naanel 8 knace no yueduuky Pyasuruc [E.. ®enbaman O.1.

A. boposckux 3auetHbie paboThl 0 XuMuK K yueOHuky Pymsutuca "Xumus 8 kiaace" M. M3natenscTro
"Ix3zamen”. 2019

9 KUJIACC

["apa H. H.

720 Xumus : ypoku B 9 Knacce : nocodue st yuures /

H. H. I'apa. — 2-¢ u3a., mepepab. — M. : [Ipocsemenne, 2014,

Xumust noypounpie niaanet 8 knace no yuebuuky Pyasuruc I'E.. ®enpaman ©.I.

A. boposckux 3atuctable paboThl MO XHMHH K y4eOHUKY Pyasurtuca "Xumus 9 knace" M. UsnarenseTBo
"IKr3amen”. 2019
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MATEPHAVIBHO-TEXHUYECKOE OBECHHEYEHHUE OBPA30OBATEJIBHOTI'O
IPOLIECCA

YYEBHOE OLOPY/IOBAHHUE

[lepuoanueckas cucrema XuMudeckux anementos /1. M. Menieneesa.
(IMCXD) Paa »3eKTpooTpHIATETEHOCTH XHMHUYECKHX JIEMEHTOB.
Mukponabopatopns A1 XHMHYECKOT o
skcnepumenTa Habop moieneit atomoB s
COCTABICHHSA MOIICKY T
[HIraTue nadoparopHelii MeTATIHYECKUH
[Tarue naboparopublii nIacT™MaccoBLIA
[podupku

CrniuproBka
Hepxarenn 118 npoOupok
Moneab KpHC T IMYeCKOH pellIeTKH aamasa
Moaenu XMMHUYECKHX 3aBOI0B
Cyxoe roprotee
Mapdoposas Haiuka
Boponka
XHMHYECKHH CTakaH
Habop peaktpos: conn cyabharsl
Habop peakrtisos: conn kapOoHAThI
Hadop peaktinsos: coan Xaopu/asl
Habop peakTtiBos: cotn HUTpaThl
Habop peaxrinsos: metanibl

\ la0op peakTuBoB: HemeTa bl
Habop peaktios: okcHab!
HaGop peakTnBoB: ruapoKcH bl
Hadop peakTHBoB: HEOPraHMYECKHE KHCIOThI
Habop peaktipos: opranuyeckne KHCI0ThI
Habop peaxktuios: MiHepanbHble ya00peHus
HaGop peakrtusor: opranuueckue BelecTsa
Komtexuns «Coipbe /115 4epHO# MeTamTy prom»
Koanekuns «CuipLe 11s IBETHOM MeTaTypriam
Koaaexkums «Coipse Ui XHMHAYECKO#H
npomeliuieHHoCc Ty Koanekuus «Coipbe ams
CTPOMTEABHOIT TpoMbILIITICHHOCTHY Konnekius

«CTpoeHHE TOPHLIX NOPO»



Konnekums « ATlOMHHHAY
Konnekuus « Tonauso»
Koanekuus «Boiokna»
Koazaekums «ledrby
Koanekuust «ropd»
Konnekuus «M3secTHsakmn»
Koanekuus «CTekiio v u31enus u3 crekiar
Koamekuns «Kavaviy
Koanekuus «Kayavku»
JKpanbl PoHOBbBIC
Tabauubl 10 HEOPraHUYECKOH XHMHUH
Tabauubl no oprannyeckoi XuMuH
Hepuoanueckas cictema xuMuveckux 1emento J1. M. Menaeneesa
Tabaunua «PactsopumocTs OCHOBaHMIL, KMCIOT, Conell B BOJE U
cpetar Tabania «KoanvecTBeHHbIE BETHYHHbBI B XHMHH)
Tabanua «dlpasiia rexuuku 6e30nacHOCTHY
Hadop noprperos juis kabunera xumuu
BoirszkHOR wikad)
o TO1 AEMOHCTPALHOHHbIH
Annapar Kunua

ObOPYJLOBAHUE /IIs1 IPOBEJEHUS IIPAKTHYECKHUX PABOT

XHUMHYECKHE PCAKTHBLI H O60py,.’10BaHl/Ie B COOTBCTCTBHH C METO/IHYECKHUMH YKa3aHHAMH K
ACMOHCTPAUHOHHbBIM OIBITAM



