I'ocynapcTBeHHOe 0101KeTHOE 00111€00pa30BaTeIbHOE YUpeKIeHHe
cpennsia o0uIeoOpazoBaTebHan mIKoJa Ne484
MockoBckoro paiiona Cankr-Ilerepoypra

«YTBEpKIAI0»

Hupexrop 'bOY mikona Ne 484

MockoBckoro pariona Cankr-IlerepOypra
/Edpumoa M.1O./

m@%g@gﬁ Ne 410-oy

nognucobio: Eprmosa

Ma pl/l Ha MapuHa lOpbeBHa
Hara: 2025.09.15

preBHa 12:35:30 +03'00"

PABOYASA ITPOI'PAMMA OCHOBHOI'O OBHIEI'O OBPA3OBAHUA
XNMUA

(mtst 8-9 kimaccoB)
ba3oBbIi1 ypoBeHb

(ITpunoxenne 1 xk OIT OOO B cootBercTBUU ¢ DOIT 1 GI'OC 2021)

Cankr-IletepOypr

2025r.



TlosicHuTEeILHASA 3aNIHCKA

PaGouas mporpaMmMa 1o XMMHH Ha YPOBEHb OCHOBHOT'O 00IIero 00pa3oBaHus 1js oOydarommuxcs 8—9-
x kiaccoB 'BOY mkoinbr Ne 484 pazpaboTaHa B COOTBETCTBHH C TPEOOBAHUSMU:

@®enepasnibHoro 3akoHa or 29.12.2012 Ne 273-@3 «0O0 ob6pasoBanuu B Poccuiickoii
denepanuny;

npukaza MunnpocBemenus ot 31.05.2021 Ne 287 «O06 yrBepkaenuu denepaabHOTO
rOCYJapCTBEHHOTO 00pa30BaTEIbHOTO CTaHAaPTa OCHOBHOT'O O0ILEro 00pa3oBaHUs»,

npukaza Munnpocsenienus ot 18.05.2023 Ne 370 «O06 yrBepkaeHun (denepanbHOM
00pa3oBaTeNbHON POTPAMMBI OCHOBHOTO OOIIIET0 00pa3oBaHU;

npuka3za Munnpocsemenus ot 22.03.2021 Ne 115 «O06 yrBepxxnenun Ilopsaka opranuzanuu u
OCYIIECTBIICHUS OOpPa30BATEIBLHOM JEATSIBHOCTH 110 OCHOBHBIM O0IIe00pa30BaTEIIbHBIM
nmporpamMMaM — 00pa30BaTeNIbHBIM MPOrpaMMaM HaualbHOrO OOIIEro, OCHOBHOTO OOIIETro U
cpenHero oo1iero 0opa3oBaHus»;

CII 2.4.3648-20 «CanuTapHO-311IEMUOJIOTHYECKUE TPEOOBaHUS K OpraHU3alUsiM BOCIIUTaHUS
1 00y4eHUsI, OT/IbIXa U O3JIOPOBIICHUS JETEH M MOJIOJCKN», YTBEPKIACHHBIX TOCTAHOBICHUEM
[JIAaBHOTO caHUTapHOro Bpaya ot 28.09.2020 Ne 28;

CanlluH 1.2.3685-21 «I'urueHuveckne HOPMATHBBI H TpeOOBaHUS K OOECIECUYCHUIO
O0esomacHocT ¥ (WiaM) Oe3BpemHOCTH [UIs YeloBeKa (DaKTOpoOB cpeasl OOWTaHUS,
YTBEPKIACHHBIX IOCTAHOBJIECHUEM IJIABHOI'O CaHUTapHOTro Bpaya oT 28.01.2021 Ne 2;

KOHIIETIIMM  pa3BUTHs  reorpaguyeckoro obOpazoBanus B Poccuiickoit  ®enepauun,
YTBEPKACHHOMN pelieHrueM Kojuierun Munnpocsenienus ot 24.12.2018;

KOHIICTIIIHH SKOJIOTMYECKOT0 00pa30BaHus B CUCTEME O0IIero oOpa3oBaHus;

yueOHOro IMjaHa OCHOBHOTO OOIIero o0pa3oBaHus, yTBepkaAeHHOro npukazoM ['BOY mikoms
Ne 484 o1 01.09.2025 Ne 410-0y «YT1Bepxaerue OOIT mo ®OOI»;

nosioxeHus o padoueit mporpamme ['bOY mikomsr Ne 484;

dbenepanbHOI paboyeil MporpaMMBbl O yUeOHOMY HPEAMETY «XHUMUS».

Pabouas mporpaMma OpUEHTHPOBaHA Ha IieJIeBble PUOPUTETHI, CHOPMYIMPOBAHHBIE B (hefepabHON
paboueii mporpamme BocMTaHUs U B paboueii mporpamme Bocriutauus ' BOY mixomsr Ne 484.

HpI/I HU3YUCHUHU XUMHUHN Ha YPOBHEC OCHOBHOTO O6LLICFO O6paSOBaHI/I}I BaXXHOC 3HA4YCHUC HpI/I06pCJ'II/I
TaKueC HEeJIH, Kak:

e (opmHupoBaHUE MHTEIUIEKTYAIIbHO Pa3BUTOW JHYHOCTHU, TOTOBOW K CaMOOOpPa30BaHUIO,
COTPYTHUYECTBY, CAMOCTOSITEILHOMY IPUHATUIO PEIIEHUH, CIOCOOHOM aIanTHPOBAThCA
K OBICTPO MEHSIOIIUMCS YCIIOBHSM JKU3HH,

® HaMpaBJICHHOCTh OOYYEeHHs] Ha CHCTEMaTH4YecKoe MpHOOIIeHHe oO0yJarommxes K
CaMOCTOSITEJIbHOM ITO3HABATCIIBHON JIEATEIPHOCTH, HAyYHBIM METOJaM ITO3HAHWS,
(hOpMUPYIOIUM MOTHBAILIUIO U PA3BUTUE CTIOCOOHOCTEH K XUMUM;

e o0ecreyeHue YCIOBHMA, CMOCOOCTBYIONIUX MPHOOPETCHUIO OOYYAIOMIMMUCS OIBITA
pa3HOOOpa3HOW MEATEIbHOCTH, MO3HAHWS W CaMOIO3HAHUS, KIIOUYEBBIX HAaBBIKOB
(KJTFOYEBBIX KOMIIETEHIIHI ), UMEIOIIUX YHUBEPCAIbHOE 3HAUCHUE ISl PA3IMYHBIX BHJIOB
NeSITeTbHOCTH;



e (opmupoBanue obOmel (HyHKIIMOHATHHONW U €CTECTBEHHO-HAYYHON TPAMOTHOCTH, B TOM
YHCcie YMECHUW OOBSCHATh M OIICHWUBATh SIBIICHHS OKPYKAIOLIETO MHUpPA, HCIIOJB3Ys
3HAHUS M ONbBIT, MOJIyYCHHBIC NMPU H3YYCHUU XHMHUH, NMPUMEHATh MX NPU PELICHUU
po0JIeM B MOBCETHEBHOM KU3HU U TPYIOBOU JEATEIBHOCTH;

e (opmupoBaHHue y 00y4YaIOIIMXCS TYMaHUCTUYECKUX OTHOLICHHN, TOHUMAHHUS [IEHHOCTU
XUMHAYECKUX 3HAaHUHM JUIS BBIPAOOTKM SKOJIOTUYECKH LEIeco0Opa3HOro IMOBEIEHHUS B
OBITY U TPYAOBOM JEATEILHOCTH B IIEJISIX COXPAHEHUS CBOETO 3/I0POBBSI U OKPY)KAIOIICH
MIPUPOTHOM CPEJIbI,

® DPa3BUTHE MOTHBAIUK K O0OYYCHHUIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCITUTAHHUIO
Ha OCHOBE YCBOCHHs OOIICYEIOBEYCCKUX IIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY
BbIOOpY PO U HANIPABICHHOCTH JalbHEHIIEro 00ydeHusl.

3agaya yyeOHOro mpeaMera COCTOUT B (POPMUPOBAHUU CHUCTEMbI XUMHUECKUX 3HAHUI — Ba)KHEHIIMX
¢dakToB, TOHATHI, 3aKOHOB W  TEOPETUYECKUX  TOJOKEHUH, JOCTYNHBIX  00O0OIIeHHI
MHUPOBO33PEHYECKOTO XapaKTepa, sI3bIKa HAyKH, B MPUOOIIEHUH K HAyYHBIM METOJaM ITO3HAHUS IPH
W3YYEHUU BEIEeCTB U XUMUYECKUX PEaKIuii, B (OpMUPOBAHUM U PA3BUTHU MMO3HABATEIbHBIX YMEHUN U
UX MPUMEHEHHH B y4eOHO-ITO3HABATENBHON M Y4eOHO-MCCIEeNOBATEIbCKONW IESTEILHOCTH, OCBOCHUH
paBuJI 6€30MACHOTO OOPAIIEHHS C BEIIECTBAMH B IIOBCETHEBHOM KU3HHU.

Mecto npeamera B yueOHOM ILIaHe

OO1ee yncao 4acoB, OTBEAEHHBIX I U3yYEHHUS XMMHU Ha YPOBHE OCHOBHOI'O OOIIEro oO0pa3oBaHMs,
cocraBisieT 136 vacoB: B 8 kiacce — 68 vacoB (2 yaca B Hezeno), B 9 kiacce — 68 yacoB (2 yaca B
HEJIETIIO).

YueOHO-MeTOAMUYECKOE 00ecTIeUueHne 06pa30BaTeJ’IbHOFO nmpouecca

Pabouas nporpamma peanusyercs Ha ocHoBe Y MK co3nannoro noj pykooactsoMm ["abpuensna O.C.
1. I'abpuensa O. C. Xumusa. 8 kiacc: ydeOHUK A oOmieoOpasoBarenbHblX opranuzanuii / O. C.
I'abpuensn, U. I'. Octpoymos, C. A. Cnagkos. — M.: IIpocsemienue, 2024.

2. T'abpuensa O. C. Xumus. 9 kimacc: y4eOHHK s 00mieoOpa3oBaTenbHbIx opranuzamuii / O. C.
I'abpuensn, U. I'. Octpoymos, C. A. CnagkoB. — M.: [Ipocsemienue, 2025.

BocnurarejbHBIA MOTEHITAAJ N3YYCHUSA XUMHH PEATU3IYETCH Yepe3:

e Bocnuranue ymeHHS CKOHIIEHTPHPOBATHCS HA MOJYYCHUHU WH(GOpPMAIIUHU, BBIICIUTD TJIABHOE,
YCTaHOBUTH IPUYUHHO-CIIEICTBEHHBIC CBSA3H MEKIY COOBITUSIMH U SBICHUSMHU.

e BrumarensHOE M YyTKOE OTHOIICHHE K YYAIMMCS, ITeJarOrHYeCKUi TaKT, COTPYIHHUIECTBO C
YUaITUMHUCS B 3aHHTEPECOBAHHOCTD B HX yCITEXax.

e [IpoBepka ycBoeHHOro MaTepuana. BOCHHTHIBAETCS KPUTUYECKOE OTHOIIEHHWE K CBOUM
3HAHUSIM, Pa3BUBAETCS CIOCOOHOCTH OLIEHUTH 3(PPEKTUBHOCTH COOCTBEHHOH paOOTHI.

e lcrmosnp30BaHME BOCITUTATEIHLHBIX BO3MOKHOCTEH COJIEPIKaHUS yaeOHOTO ITpeIMeTa.

e [IpumeHeHHMEe Ha ypOKe WHTEPAKTHBHBIX (OpM pabOTHI yJalmuXcCs: MHTEIUICKTYaIbHBIX HTP,
JTUCKYCCHIA, TPYNMOBOW paboThl W pabOThl B MapaxX, KOTOPHIE MOBBIIIAIOT MMO3HABATEILHYIO
MOTHBAIIHIO, JTAFOT BO3MOKHOCTh TPHOOPECTH OMBIT BEJICHUSI KOHCTPYKTUBHOTO JTHAJIOTA, Y4aT
KOMaHIHOU paboTe U B3aUMOJICHCTBUIO C APYTHUMHU 00 yUYarOIIIUMHUCS.

e [loOyxmeHre MKOJIBHUKOB COOIOATh HA YPOKE OOMICTIPUHSATHIC HOPMBI TIOBEJICHUS, ITpaBUiIa
OOIICHMS, TPUHIIMITE YICOHOH TUCIUTUTMHBI B CaMOOPTaHU3al[1H.

Ilnanupyemblie pe3yabTaTbl 00yUeHUs



JIMYHOCTHBIE PE3YJIBTATBI

JImgyHOCTHBIE PE3YIbTATBl OCBOCHHA IIpOorpaMMbl  OCHOBHOI'O O6H.[CFO 06pa3OBaHI/I$I
JOCTUTAOTCA B XOA€ 06y11eH1/151 XHUMHUHU B CIMHCTBC y‘IGGHOfI 1 BOCIIMTATEIbHOM JACATCIIBHOCTHU
B COOTBCTCTBMU C TpaJulIMOHHBIMHA pOCCHﬁCKHMH COLOUOKYJIIbTYPHBIMHU W OYXOBHO-
HPaBCTBCHHBIMU IICHHOCTAMU, IMPUHATHIMUA B O6IJ.I€CTBC npaBuJIaMHd U HOpMaMU IOBCACHUSA U
CHOCO6CTBYI-OT ImponeccaM CaMOIIO3HAaHUA, CaMOPa3BUTUA U COLIMAIU3allhU 06yqaloumxc>1.
JImyHOCTHBIE PE3YIbTATHI OTPAKAKOT TOTOBHOCTH O6yanOH_[I/IXC$I PYKOBOJACTBOBATHCA CHCTEMOM
IIO3UTUBHBIX ITCHHOCTHBIX OpI/IeHTaLII/Iﬁ 1 paClIMpPCHUC OIIbITa ACATCIIBHOCTHU Ha eé OCHOBC, B
TOM 4HUCJIC B YaCTH:

1) MAaTPUHOTUYIECCKOI'O BOCIIMTAHUS

[ICHHOCTHOTO OTHOIIEHHS K OTEYECTBEHHOMY KYJIbTYPHOMY, HUCTOPUYECKOMY H HAyYHOMY
HacJICIUI0, MMOHUMAaHUS 3HAYCHUS XMMHUYECKOH HAayKW B KM3HM COBPEMEHHOTO OOIIECTBa,
CTIIOCOOHOCTH BIIAJIETh TOCTOBEPHOW MH(POPMALIUEH O MEePeNOBBIX JOCTIKEHUSIX M OTKPBITHAX
MHPOBOH M OTEYECTBEHHOW XMMHH, 3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHUSAX 00 yCTPOWCTBE
MUpa U 00IIEeCTBa;

2) rpaskIaHCKOT0 BOCTIUTAHUSA:

IPEJCTaBICHUSI O COLMAIbHBIX HOpMax M IMpaBWIax MEXJIMYHOCTHBIX OTHOLIEHUH B
KOJUIEKTUBE, =~ KOMMYHHUKAaTHMBHOW  KOMIIETEHTHOCTM B  OOIIECTBEHHO  IIOJIE3HOH,
y4eOHOMCCIIeI0BATENbCKOM, TBOPYECKOW M JAPYIMX BHUAAX JESATEIbHOCTH, T'OTOBHOCTH K
pa3HoOOOpa3HON COBMECTHOM JEATEIIFHOCTH TPU BBIOJHEHHHM Y4YEOHBIX, TO3HABATEIbHBIX
3ajJiay, BHIMOJIHEHUN XUMUYECKUX SKCIIEPUMEHTOB, CO3JaHUU YUEOHBIX IPOEKTOB, CTPEMIICHUS
K B3aMMOIIOHMMAHUIO U B3aMMOIIOMOLIHM B IIPOLIECCE 3TOM y4EeOHOH AESITeIbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE IIOBEJECHHWE M IOCTYNKHM CBOMX TOBApHILEH C MO3ULMU HPAaBCTBEHHBIX HU
MIPaBOBBIX HOPM C YYETOM OCO3HAHMSI ITOCIIEICTBUI MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 NO3HAHMA:

MHPOBO33PEHUYCCKUE TPEJCTABIICHUS O BEIIECTBE W XMMHYCCKOH PEaKIIMH, COOTBETCTBYIOIIHE
COBPCMCHHOMY YPOBHIO Pa3BUTHA HAYKHW U COCTABJIAIOIINUC OCHOBY IJId MOHUMAHUS CYIIHOCTHU
Hay4YHOUW KapTHHBI MUPA, MPEACTABICHUSI 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTUSI PUPOIBI,
B3aMMOCBSI3SX UEJOBEKA C TIPUPOJHON Cpeoi, O pOJM XHMHH B TO3HAHUU ITHUX
3aKOHOMEPHOCTEI;

IMMO3HABATCJIbHBIC MOTHBBI, HAIPAaBJICHHBIC HA IMOJIYYCHUC HOBBIX 3HAaHUHA 110 XHUMHHU,
HEOOXOMUMBIE ISl OOBSICHEHHS HAOI0aeMbIX TPOIIECCOB W SIBJICHUM, IMO3HABATEIHHOM,
MH(OPMALIMOHHOW W YHUTATENbCKOW KYyJIbTYpPHl, B TOM YHCJIE HABBIKOB CaMOCTOSITEIHbHOM
OenepanpHas pabouas mporpamma | Xumus. 8—9 kiaccel (0a30BbId ypoBeHB) 16 paboOTHI C
y4eOHBIMU TEKCTaMH, CIPABOYHOHN JIUTEPATypOH, NOCTYMHBIMH TEXHHUYECKUMHU CPEICTBAMU
MH(POPMAITMOHHBIX TEXHOJOTHIA;

UHTEpeC K OOYYeHWI0 M TO3HaHHWIO, JIF0O03HATENBHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
caMo00pa30BaHUIO, MPOSKTHOW U MCCIEA0BATEIbCKON JAEITENbHOCTH, K OCO3HAHHOMY BBIOOPY
HaIpaBJIEHHOCTU U YPOBHS 00y4YeHUS B JajbHeHIeM;

4) popMupOBaAHMSA KYJIBTYPHI 310POBb:

OCO3HAHUE [IECHHOCTH KM3HH, OTBETCTBEHHOI'O OTHOIIECHHS K CBOEMY 3/I0POBBIO, YCTAHOBKH HA
3I0pOBBIM 00pa3 >KU3HH, OCO3HAHHE TMOCJIEICTBUNH W HENPUITHE BPEIHBIX MPUBBIYEK
(ynorpeOyieHUsT aJKOTrojisi, HAapPKOTHKOB, KypeHHs), HEOOXOAMMOCTH COOJIOJCHHUS MpPaBUII
0€30MMacHOCTH NP OOpalleHNH ¢ XMMUYECKUMHU BEIIECTBAMU B OBITY U pEaJIbHOM JKU3HH;

5) Tpy10BOr0 BOCIUTAHUA:

MHTEpPEC K MPAKTHYECKOMY HM3YyYCHHIO Tpodeccuii W TpyAa pa3jimyHOro poja, YBaKCHHE K
TPyLy M pe3yabTaram TPYAOBOM JACATEIBHOCTH, B TOM YHCIE HAa OCHOBE IIPUMECHEHUS
MPEIMETHBIX 3HAaHWH 10 XHMHH, OCO3HAHHBIA BHIOOp WHAMBHIYaTbHOH TpPACKTOPUH
MIPOJIOJKCHHSI 00pa30BaHMsl C y4ETOM JMYHOCTHBIX WHTEPECOB U CIIOCOOHOCTH K XHMMHH,
OOIIIEeCTBEHHBIX MHTEPECOB U MOTPEOHOCTEN, yCHenTtHoM mpodecCHOHAIbHON NIeATeIbHOCTH U
pa3BUTHS HEOOXOAUMBIX YMEHH, TOTOBHOCTh aJIalTUPOBATHCS B MPO(EeCCHOHAIBHOM Cpefie;



6) 3K0J10rMYEeCKOr0 BOCTIUTAHUS:

9KOJIOTHYECKH 11eJIecO00pa3HOe OTHOILIEHHWE K TMPHUPOAE KaK HMCTOYHUKY KH3HU Ha 3emIe,
OCHOBE €€ CyIECTBOBaHUS, TOHUMAHNE [IEHHOCTH 3/I0pPOBOT0 M 0€30macHOro odpasza KHU3HH,
OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (PH3MYECKOMY M TCHUXHYECKOMY 3J0POBbIO,
OCO3HaHME LEHHOCTH COOJIOACHUS MpaBUa O€30IacHOro TMOBeACHUS npu pabore ¢
BELIECTBAMH, a TAKXKE B CUTYAIUSIX, YTPOKAIOIIMX 3J0POBBIO U )KU3HU JIIOJICH;

CIIOCOOHOCTH NPUMEHATh 3HAHUS, MOJIy4daeMble IPU W3YYEHUHM XUMMM, U1 PELICHUs 3ajad,
CBSI3aHHBIX C OKPYXKAIOLIEW NPUPOAHON CPENOM, JUIsl TOBBILICHUS YPOBHS 3KOJOTHMYECKON
KYJIbTYpPbI, OCO3HAHUS TJI00AIILHOTO XapaKTepa SKOJIOTMUECKUX MPOoOJieM U IMyTell UX peuieHus
IIOCPEACTBOM METOJI0B XMMUH, 3KOJOTUYECKOTO MBIIIIEHUS, YMEHUSI PYKOBOJCTBOBATHCS UM B
M03HABATEIbHON, KOMMYHUKATUBHOM U COILIMANILHOM MTPaKTUKE.

METANPEAMETHBIE PE3YJIbTATbBI

B cocraBe MerampeIMeTHBIX Pe3ylIbTaTOB BBIICISIOT 3HAYMMBbIE 1711 (POPMUPOBAHUS MUPOBO33PEHUS
oOIICHAYYHBIE TIOHATHUS (3aKOH, TCOPHSI, IPUHIIMIL, THITOTE3a, (aKT, CHCTEMa, TPOIIECC, IKCIIEPUMEHT U
Jpyroe.), KOTOPhIE MCIHOJIb3YIOTCS B €CTECTBEHHO-HAYUHBIX Y4YEOHBIX MpeaMeTax M IO3BOJISIOT Ha
OCHOBE 3HAaHWUU W3 ATUX MPEAMETOB (OPMHUPOBATH IMPEACTABICHUE O IEIOCTHOW HAyYHOW KapTHUHE
MHUpa, U YHUBEpCaJbHbIC yueOHBbIC NEHCTBUS (TO3HABATENbHbIE, KOMMYHHUKATUBHBIC, PETYISTUBHEIC),
KOTOpbIe 00ecreynBaoT (HOPMHUPOBAHWE TOTOBHOCTH K CaMOCTOSTEIHPHOMY IUIAHUPOBAHUIO U
OCYIIIECTBICHUIO y4eOHOH JEITeIbHOCTH.

ITo3HaBaTe/IbHBbIe YyHHBepCcAIbHbIE y4eOHbIe AeiicTBUSA
ba3oBble 1ornyeckue geicTBU:

YMEHMSI UCIIOIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS IIPM OCBOCHUM 3HAHWI: pacKpbIBaTh
CMBIC XUMHYECKMX TOHATUN (BBIIEIATH HX XapaKTepHble IPU3HAKH, YCTaHABJIUBATb
B3aMMOCBSI3b C JAPYTMMH TOHSATHUAMH), MCIOJIb30BaTh MOHATHUSA Ui OOBSCHEHMS OTAEIbHBIX
(akToB U SBIIEHUH, BbIOMpATh OCHOBAaHUS W KPUTEPUM JJs KIACCU(PUKALUU XUMHUYECKHUX
BEIIECTB M XUMUYECKHUX PEaKIMi, yCTaHABIMBATh IPUYMHHO-CIICICTBEHHBIE CBS3H MEXIY
00BEKTaMU M3y4Y€HUs, CTPOUTH JIOTHUECKHE pacCyXJeHus (MHIYKTUBHBIE, JIEIyKTUBHBIE, IO
aHAJIOTHHN), 1€71aTh BBIBOJIBI U 3aKIFOYCHHUS;

YMEHHME NPUMEHATHh B IpollecCe TO3HAHUS MOHATUS (IIPeIMETHbIE M MeTalpeIMETHbIE),
CUMBOJINYECKUE (3HAKOBBIE) MOJIEIH, HCIIOJNb3yeMble B XMMHH, MPEOOpPa3OBBIBATH IIMPOKO
MPUMEHSIEMbIE B XUMUU MOJIEIbHbBIE MPEICTABICHHUS — XUMUUYECKHH 3HaK (CHMBOJI 3JIEMEHTA),
xumuueckas (opMylna U YpaBHEHHME XHMMMUECKOM peakuuu — NpU pPELleHUH Yy4eOHO-
[IO3HABATENIbHBIX 3a4a4, C Y4YETOM OTUX MOJCIBHBIX IPEACTABICHUN BBIABIATH U
XapaKTepU30BaTh CYIIECTBEHHBIE MPU3HAKK HM3Y4aeMbIX OOBEKTOB — XMMHUYECKHMX BEIECTB U
XUMUYECKHX PeaKIuil, BBISBIATH OOIINE 3aKOHOMEPHOCTH, MPUUYNHHO-CIICICTBEHHBIE CBSI3U U
MIPOTUBOPEYUS B U3yYAaEMBbIX IIPOLECCAX U SBICHUSIX.

ba3oBble ucciaenoparejabcKkue AeiicTBHA:

YMEHUE UCIIOIb30BaTh IIOCTABICHHBIE BOIIPOCHI B KAUECTBE HHCTPYMEHTA IIO3HAHUS, a TAKXKE B
Ka4yecTBE OCHOBBI JUIsl (JOPMHUPOBAHHUS THIIOTE3BI 110 MPOBEPKE MPABMIBHOCTH BBICKAa3bIBAEMBIX
CYKJICHUN;

npuoOpeTeHre omnbiTa M0 IUIAHUPOBAHWIO, OpPraHU3allMM M IPOBEACHUIO YUYEHHUECKUX
HKCIEPUMEHTOB, YMEHUE HAOJII0JaTh 32 XOJOM IPOIECcca, CAaMOCTOSITEIbHO MPOTHO3UPOBAThH
€ro pe3yJabTaT, GopMyIMpoBaTh 0000IIEHNUS U BBIBOJIBI IO PE3yJIbTaTaM MPOBEAEHHOTO OMBITA,
HCCIIEIOBAHMSI, COCTABIISATh OTUYET O MPO/IETaHHOM paboTe.

Paborta ¢ undopmanmeii:

yYMEHHE BBIOMpATh, aHAJIM3UPOBATH U MHTEPHPETUPOBATH MHPOPMAIMIO Pa3IUYHBIX BHUIIOB U
(dhopM mpeacTaBieHus, MOIYyYaeMyl0 U3 Pa3HbIX UCTOYHUKOB (HAyYHOIIOMYJIsIpHAs JIUTEpaTypa



XUMHUYECKOTO COZep)KaHUs, CIpPaBOYHbIe TOCOOUs, pecypchl HMHTepHeTa), KpUTHYECKU
OLICHUBATh IIPOTHBOPEUUBYIO M HEIOCTOBEPHYIO HHPOPMALIHIO;

yYMEHUE TPUMEHSTHh pa3IMyHble METOABI M 3alpoChl IPU MOHMCKE W OTOOpe MHPOpPMALUU U
COOTBETCTBYIOIIMX JaHHBIX, HEOOXOAWMBIX ISl BBIMOJIHEHHS Y4EOHBIX M IO3HABATEIbHBIX
3a7a4  ONPENEeNEHHOro  THUIA, IPUOOpPETeHHE OmbiTa B O0JACTH  UCIOJIB30BAHUS
MHQOPMAIIMOHHO-KOMMYHUKATHBHBIX ~ TEXHOJIOTHH, OBJIAJCHHE KYJIbTYPOH  aKTHBHOTO
WCTIOJIB30BAHUS PA3IMYHBIX TOUMCKOBBIX CHCTEM, CaMOCTOATENBHO BHIOMPATH ONTHMAIBHYIO
dopMmy mpencraBieHHs WHPOPMAIMK M WLIIOCTPUPOBATH pEIIacMble 33/a4d HECIOKHBIMH
CXeMaMH, AUarpaMMaMH, IpyruMu popmMamMu rpaduKu 1 UX KOMOMHAIMSIMU;

yYMEHHE HCIIOJb30BaTh W AaHAIM3UPOBATh B Mpolecce Y4eOHOH W HCCIIe0BaTEIbCKON
JEATeNPHOCTH HMH(MOPMALMI0 O BIMSHUM IPOMBIIUIEHHOCTH, CEIBCKOTO XO3ScTBAa U
TPAHCIIOPTA Ha COCTOSHUE OKPYXKAIOIIEH PUPOTHOI Cpebl.

KOMMyHI/IKaTI/IBHLIe YHUBEPCAJIbHBIC y'leﬁﬂble JelCTBHUA:

YMEHHE 3a/1aBaTh BOMPOCH! (B X0J€ quaiiora u (Win) JUCKYCCHUU) MO CYIIECTBY 00CYXIaeMoit
TeMbl, (OPMYIUPOBATH CBOU MPEAJOKEHUS OTHOCUTEIBHO BBIMIOJHEHUS MPEATIOKEHHOM
3aa4H;

NpUOOpETEHUE OMbITA MPE3EHTAIMH PE3YIbTATOB BBINOJIHEHUS XUMUYECKOTO SKCIEPHUMEHTa
(JtabopaTopHOrO OMBITA, JAOOPATOPHOW pabOTHl IO HMCCICIOBAHUIO CBONCTB BEIIECTB,
y4e0HOT0 MPOEKTA);

3aMHTEPECOBAHHOCTh B COBMECTHOM CO CBEPCTHHUKAMH ITO3HABATEIBLHON M HMCCIIEI0BATEIIbCKOM
NEeSTeNIbHOCTH TPU PEIIeHUH BO3HUKAIOIIUX MpoOJIeM Ha OCHOBE yuéTa OOLIUX MHTEPECOB U
COTJIaCOBAHUS MO3UIHH (00CYKIeHUSI, 0OMEH MHEHUSIMH, «MO3TOBBIC IITYPMBI», KOOPIUHALIHS
COBMECTHBIX JICHCTBHH, ONPEACIICHUE KPUTEPUEB 110 OIIEHKE Ka4eCTBA BBIIIOJTHEHHOW pabOThI U

Jpyrue);

PerJIﬂTI/IBHbIe YHUBEpPCAJIbHbIC y‘leﬁl—lble JeHCcTBUA:

YMEHHE CaMOCTOATENbHO ONPEAEATh ILEeNu JesITeIbHOCTH, IJIaHUPOBATh, OCYILECTBIIATH,
KOHTPOJIMPOBAaTh M IpU HEOOXOAMMOCTH KOPPEKTUPOBATh CBOIO JAEATENbHOCTb, BHIOMPATh
Haubosnee H@QeKTUBHbIE CHOCOOBI pelieHHs Yy4eOHbIX U II03HABaTENbHBIX  3ajad,
CaMOCTOSITENILHO COCTABJIATh MM KOPPEKTHPOBATH NMPEATIOKEHHBIM aJrOPUTM JIEHCTBUNA NpU
BBITMIOJIHEHUH 33JaHUi C YYETOM TIONYYEHHUS HOBBIX 3HAaHUH 00 H3ydaeMbIX OOBEKTaxX —
BEIIECTBAX U PEAKIMSX, OLIEHUBATh COOTBETCTBUE MOIYUYEHHOIO pe3ybTaTa 3asBJICHHON 1emH,
YMEHHE HCIIOJIb30BaTh U aHATTM3UPOBATh KOHTEKCTHI, TPe/IaraeéMble B YCIIOBUH 3a/IaHUI.

[Tepedens (koaudpuKaTOp) MPOBEPSIEMBIX TPEOOBAHHI K METAIIPEAMETHBIM PE3YJIbTaTaM OCBOCHHUSI

OCHOBHOM 00pa30BaTEIHLHOM MPOTPAMMBI OCHOBHOT'O O0IIET0 0Opa30BaHUsI

KO}I IIPOBEPACMOTro HpOBCpHCMLIC TpC6OBaHI/I$I K MCTAIIPpEAMCTHBIM pPE3YyJibTaTaM

OCBOCHMSI OCHOBHOI 00pa30BaTeNbHON NMPOrpaMMbl OCHOBHOTO

TpeboBaHus obmurero o6pazoBaHus
1 ITo3naBarensHbIe Y'Y /]
1.1 Bba3oBrle mornueckue aeicTBUS
1.11 BbisiBAsTE M XapakTepus30BaTh CYUIECTBEHHbIE IPU3HAKU
00BEKTOB (SIBICHUI)
112 VYcTaHaBIMBaTh  CYIIECTBEHHBIM TNpHU3HAK Kiaccu(uKanuwy,

OCHOBaHHUSI I O0OOIIEHWS W CpaBHEHHUSA, KpPUTECPUU
MIPOBOJIMMOTO aHATN3a



1.1.3

114

1.15

1.1.6

1.2
1.2.1

1.2.2

1.2.3

124

C yuéroMm npeioKeHHOM 3a7a4i BISBISATH 3aKOHOMEPHOCTH U
MPOTUBOPEUYUS B paccMaTpuBaeMbiX (akTax, MHaHHBIX U
HAOMIO/IEHUSAX; TpeajiaraTb  KPUTEPUU  JUISL  BBISIBJICHHS
3aKOHOMEPHOCTEN ¥ IPOTUBOPEUHIA;

BBISIBIIATH ACHUIIUT HHPOPMALIMH, JAHHBIX, HEOOXOIMUMBIX JIJIs
pEIICHUS TTOCTABJICHHOM 3a/1a4u

BrigaBaTE IIPUYUHHO-CIICACTBCHHBIC CBA3W IIpU HU3YYCHHU
SIBIICHUH U IIponeCcCcoOB

Jlenate  BBIBOABI € MCIOJIB30BAHUEM  JENAYKTUBHBIX U
WHJYKTUBHBIX YMO3aKJIIOUCHHM, YMO3aKIIOUECHUN 110 aHAJIOTUH,
(GopMyIMpOBATh FMIOTE3bI O B3aUMOCBSA3X

CamMocToATeIbHO BBIOMPATh croco0 pernieHus y4eOHOM 3amadu
(cpaBHMBaTh HECKOJbKO BapHUAHTOB PEIICHUS, BBIOUPATH
Hambojee  MOAXOAAIMH C  Yy4€TOM  CaMOCTOSITENIIBHO
BBI/ICTICHHBIX KPUTEPHEB)

bazoBbie nccaemoBaTeIbCKUE NCHCTBUS

[TpoBOIUTH 1O CaMOCTOSITEIPHO COCTABICHHOMY IUIAHY OIIBIT,
HECJIOKHBI  OKCHEPHUMEHT, HEOOJIBIIOE HCCIEAOBAaHUE 10
YCTAHOBJICHHIO OCOOCHHOCTEH OO0BEKTa M3y4YeHHS, NMPUUNHHO-
CJIEJICTBEHHBIX CBSI3€H U 3aBUCHMOCTEH 0OBEKTOB MEX]y COOOM

OI_IeHI/IBaTB Ha ITpUMCHUMOCTDb U JOCTOBCPHOCTDb I/IH(I)OpMaI_II/IIO,
MOJIYYCHHYIO B X01€ UCCJIICIOBAHUA (BKCHepI/IMCHTa)

CamocrosTensHO GOpMYTUPOBATH 000OIIIEHUS U BHIBOIBI

0 pe3yNibTaTaM MPOBEAEHHOTO HAOIIOICHUS, OTIBITA,
WCCTIeI0BaHMS, BJIAIE€Th HHCTPYMEHTAMHU OIIEHKH IOCTOBEPHOCTH
MOJTYYEHHBIX BBIBOJIOB M 0000IIEHU

HpOPHOSI/IpOBaTB BO3MOXKHOE JlalIbHEIIIee Pa3sBUTHUC ITPOLICCCOB,
COOBITHH U UX HOCICACTBUA B aHAJIOTUYHBIX WJIIN CXOJHBIX
CUTYyallMdX, BBIABUTATb IMPCATIOJIOKCHUA 00 ux Pa3BUTHHU B HOBBIX
YCIOBHUAX U KOHTCKCTAaX



1.2.5

1.3

131

2.1

1.3.2

1.3.3

134

1.35

2.1.1

2.1.2

Hcnonbs30BaTh BONPOCH! KAK UCCIIEN0BATEIBCKUN HHCTPYMEHT
MIO3HAHUS;

(bopMyIupoBaTh BONMPOCHL, (PUKCUPYIOIINUE PA3PhIB MEXKTY
peaNbHBIM U JKEJIATEIbHBIM COCTOSIHUEM CUTYAllMH, O0BEKTA,
CaMOCTOSITEJIbHO YCTaHABJIUBATh HCKOMOE U JAaHHOE;

(dbopMUpOBaTh TUNIOTE3Y 00 HCTUHHOCTH COOCTBEHHBIX CYXKICHHMA
U CYXJCHUN IPYTUX, apryMEHTHUPOBATh CBOIO MO3UIIMIO, MHEHUE

Pabora ¢ undpopmanueit

[IpuMeHATH pa3InyHbIe METObI, THCTPYMEHTBI U 3aPOCHI U
IIOUCKE U 0TOOpe MHPOPMAIIUHU UM JAHHBIX U3 HICTOYHUKOB C
y4E€TOM MpeATIOKEHHON yueOHOH 3a/1a4M U 33JaHHBIX KPUTEPUEB

Bri6upats, aHanmu3upoBaTh, CACTEMATU3UPOBATH U
WHTEPIPETHPOBATH HHPOPMALIUIO PA3TUYHBIX BUIOB U (HOpM
MPEACTABICHUS; HAXOIUTh CXO/IHbIE apTyMEHTBI
(moaTBEpKAAIOIINE WM OIPOBEPrarolIUe OJHY U Ty XKe UJIEI0,
BEPCHUIO) B Pa3IMYHBIX HH()OPMAITMOHHBIX HCTOYHUKAX

CamocTosaTenbHO BBIOUPATh ONTUMANIBHYIO (hOpPMY MTPEICTABICHUS
MH(OPMALINY U WIITIOCTPUPOBATh PEIIaeMble 3a/1a4l HECIOKHBIMU
CXeMaMH, AMarpaMMaMiy, HHOU rpaduKoi U UX KOMOMHALUAMU

OneHuBaTh HAJIEKHOCTh MHPOPMALIUH 110 KPUTEPUSM,
MPEUI0KEHHBIM MeJarorn4ecKUM pabOTHUKOM MU
c(OpPMyYIHPOBAHHBIM CAMOCTOSTELHO

D¢ PexTuBHO 3aIOMUHATh U CUCTEMATU3UPOBATh UH(OPMALIHIO
KommynukaTtusHble VY /]
OOmenue

Beipakats ce0s (CBOIO TOUKY 3pEHHsI) B YCTHBIX M MUChMEHHBIX
TEKCTax

B xozae nuanora u (Wim) JUCKYCCUU 3a/1aBaTh BOMPOCHI 110
CYIIECTBY 00CYXIaeMOU TEeMbI U BHICKA3bIBATh UJICH, HAIICIICHHBIC
Ha pelIeHHe 3a/1a4M U MoAepKaHue OIaroxenaTeIbHOCTH
OOIIIEHHS; COTIOCTABJIATh CBOU CYXKJEHHUS C CY)KJICHUSIMU JPYTUX
Y4aCTHUKOB JHAJIOTa, OOHAPYKUBATh PA3IMUME U CXOJICTBO
MO3UITHM



2.1.3

2.14

2.2
2.2.1

3.1

[TyGaudHO MPeACTaBIATh PE3YIbTATHI BBIMIOJTHEHHOTO OIBITA
(9KCTIEpUMEHTA, UCCIIEIOBAHMUS, IPOEKTA);

CaMOCTOSITeNIbHO BbIOUpaTh (popMaT BBICTYILICHUS ¢ YUETOM 3a/1a4
NPE3CeHTAIMH U OCOOCHHOCTEH ayAUTOPUHU U B COOTBETCTBUH C HUM
COCTABJISITh YCTHBIE M INHCbMEHHBIE TEKCTbl C HMCIOJb30BAaHUEM
WJUTFOCTPATUBHBIX MAaTE€pPUAJIOB

Bocnpunumates U GopMynupoBaTh CyKIACHHS, BEIPaXKaTh SIMOIIUU B
COOTBETCTBUHU C IIEJISIMU U YCIOBUSIMU OOILIEHHUS; pacliO3HABATh
HeBepOaIbHbIE CPECTBA OOIICHUS, TOHUMATh 3HaYCHHE
COIIMAJIbHBIX 3HAKOB, 3HATh U PACMO3HABAThH MPEANOCHUIKU
KOH(JIMKTHBIX CUTYallMi U CMATYaTh KOH(IHUKTHI, BECTH
MEPETOBOPHI; TIOHUMATh HAMEPEHUS IPYTUX, POSBISAThH
YBa)XXUTEIbHOE OTHOIICHHE K COOECETHUKY U B KOPPEKTHOH dopme
bopMynupOBaTh CBOM BO3PAXKEHUS

CoBMecTHAS JIEATEIBHOCTD

[ToHUMAaTh ¥ UCIIOJIB30BaTh MPEUMYIIECTBA KOMAHTHOW U
MHAUBUAYaJIbHON pa0bOThI IPU pPELIEHUH KOHKPETHOW MTPOOIIEMBI,
000CHOBBIBATh HEOOXOJUMOCTD ITPUMEHEHHSI TPYIIIOBBIX (hopm
B3aHMOHeﬁCTBHH IIpU pCUHICHUHA IIOCTaBJICHHOU 3aaa4u; IpUHUMATh
1IeJIb COBMECTHOM JIEITEIIbHOCTH, KOJJICKTHBHO CTPOUTH JICHCTBUS
10 €€ TOCTHYKEHUIO: PACIPEIEIISATh POIH, JOTOBAPUBATHCS,
o0cyXJaTh MpoIlecc U Pe3yabTaT COBMECTHON pabOThI; yMETh
0606HIaTB MHCHUS HECCKOJIBKUX YCJIIOBCK, ITPOABJIATHE TOTOBHOCTH
PYKOBOIWTD, BHIIONHSATEH MOPYYCHHS, TOAUYNHATHCS; TUTAHUPOBATD
OpraHU3aIMI0 COBMECTHON pabOThI, ONIPENEISATh CBOIO POJIb (C
y4€TOM MPEANOYTEHH U BO3MOKHOCTEH BCEX YYACTHUKOB
B3aUMOJICUCTBUS ), paCIIpEACIATh 3aa4l MKy YJICHAMU
KOMaH/Ibl, y49aCTBOBATh B IPYMIOBHIX (popmax pabOThI
(o6cyxneHus, oOMeH MHEHHH, «MO3TOBBIE IITYPMbI» U UHBIC);

BBITIOJIHATH CBOKO 4aCTh pa6OTI)I, JOCTHUIaTh KAYCCTBCHHOTI'O
pe3yibTaTra 1o CBOCMY HAIIPABJICHUIO U KOOPAUHUPOBATL CBOU
HeﬁCTBHH C ApYIrvMMHU YICHAMU KOMAaHbI;

OILICHMBATh KaueCTBO CBOErO BKJIaJa B OOIIMI IPOAYKT MO
KPUTEPHSIM, CAMOCTOSITENIEHO C(OPMYIUPOBAHHBIM y4aCTHUKAMHU
B3aUMO/ICVICTBUS; CPAaBHUBATh PE3YyJIbTaThl C HCXOAHOW 3a/1aue U
BKJIQJI KKJIOT'0 WIEHA KOMAH/IbI B JJOCTUKEHUE PE3YIILTATOB,
pa3nenarthb cepy OTBETCTBEHHOCTH U MPOSBISATH TOTOBHOCTH K
IIPEIOCTABIEHUIO OTYETA TIEPE]T TPYIITION

Perynsarusubie YV /I

Camoopranu3zanus



3.11

3.1.2

3.2

3.2.1

3.2.2

3.2.3

3.3.
3.3.1

3.4

BoIsBiATE ipo0aeMbl T pelieHHs B )KMU3HEHHBIX U y4eOHbIX
CUTYyaLUsX;

CaMOCTOSITENIbHO COCTABJIATh AJITOPUTM pEIIeHUs 3a7auu (WU ero
9acTh), BBIOMPATh CHOCOO pelIeHUs y4eOHOW 3ajgadu ¢ y4EToM
UMEIOUINXCA  PECYpcoB U COOCTBEHHBIX  BO3MOXKHOCTEH,
apryMeHTHPOBATh MpeaiaraeéMble BApUAHThI PEILICHUN

OpueHTHpOBATbCA B PA3JIMYHBIX HOJAXOAAX NPHUHATUSA pPELICHUMN
(MHIUMBUYyaldbHOE, NIPHUHITHE pELICHUs B TpyNIe, NPUHATHE
peleHui Tpymnmoi);

COCTaBJIATH IUIaH JIeHicTBUH (IU1aH peaau3ali HaMEeYeHHOT O
aIrOpUTMa PeLIeHMs ), KOPPEKTUPOBATD MPENTIOKEHHBINA alITOPUTM
C y4€TOM IOJyYEHHs HOBBIX 3HaHUI 00 N3yuyaeMOM OOBEKTE;
JienaTh BBIOOP U OpaTh OTBETCTBEHHOCTD 3a PELICHUE

CaMOKOHTPOIb

BraneTh crioco6amu caMOKOHTPOJISI, CAMOMOTHBAIUH U
pedaexkcun

BHOCUTB KOpPpPEKTHUBBI B JCATEIBHOCTH HAa OCHOBE HOBBIX
00CTOSITENNLCTB, M3MEHUBLIMXCS  CHUTyal[Md, YCTaHOBJIEHHBIX
OMMOOK, BOSHUKIINX TPYTHOCTEH

I[aBaTI; AZICKBATHYIO OLICHKY CUTYyallUU U MpEajiaraTthb IJjiaH eé
HN3MCHCHMUA,

YUYUTBIBATE KOHTCKCT W NPCABUACTE TPYAHOCTH, KOTOPLIC MOTI'YT
BO3HUKHYTb IIpU PCHICHUU yqe6H0171 3aaavu, aaalTUpoOBaAThb
pPCHICHUC K MCHATOIIUMCS 06CTOHTCJIBCTB3M;

OOBSACHATH IPUYUHBI JOCTUKEHUSI (HEAOCTHKEHUS) PE3YIbTaTOB
NeSITeIbHOCTH, AaBaTh OLEHKY IPUOOPETEHHOMY OMBITY, YMETh
HAXOJUTh MO3UTUBHOE B MPOU3OIIEAIIEH CUTYallH; OLIEHUBATh
COOTBETCTBUE PE3YJIbTATA U LIEIH YCIOBUAM

OMOLMOHAIBHBIN UHTEIUIEKT

Paznuyarh, Ha3bIBaTh U YOPABIATH COOCTBEHHBIMH SMOLMSIMU U
SMOLMSMH JIPYTUX;

BBISIBIISITH M aHAJTM3UPOBATH MMPHYUHBI IMOIIHIA;

CTaBUTh ce0sl HA MECTO JIPYTOro YeloBeKa, MOHUMATh MOTHBBI
Y HaMEpEHUs Ipyroro;

PEryarpoBaTh COCO0 BBIPAXKEHHS SMOLIUI

[Ipunstue ceds U Apyrux



OcCo03HaHHO OTHOCUTHCS K IPYrOMY Y€JIOBEKY, M0 MHEHUIO;
NPU3HABATh CBOE MPaBO Ha OMIMOKY U TaKOE K€ MPaBo JPyroro;
MPUHUMATH Ce0sl U JPYTUX, HE OCYXK/1ast; OTKPBITOCTh cebe U

JPYTHM;

OCO3HaBaTh HEBO3MOKHOCTh KOHTPOJIUPOBATH BCE BOKPYT

NPEIMETHBIE PE3YJIBTATHI

B cocraBe mpeaMeTHBIX pe3yibTATOB MO OCBOCHUIO 005A3aTEIBHOTO COJIEPXKAHUS, YCTAaHOBJICHHOI'O
JTaHHOU (QenepalibHOM pabouell MporpaMMol, BBLICTSIOT: OCBOCHHBIC OOYYAIOIIMMHCS HAyJIHBIC
3HAHHS, YMEHHS M CIIOCOOBI IEHCTBUi, crieruduIecKue sk MPEIMETHOW 00acTH «XHUMHUM», BUIBI
ACATCIIBHOCTH I10 IMOJTYYCHHIO HOBOT'O 3HAHUSA, €TO0 MHTCPIPCTALUU, HpeO6pa3OBaHI/IIO 1 MPUMCHCHUIO
B Pa3JIMYHBIX YYCOHBIX M HOBBIX CUTYAIIUsAX.

K xonmy oOyuenuss B 8 kJjacce npeamMeTHbIe pe3yiabTaThl Ha 0a30BOM YpOBHE JOJKHBI OTpa)kaTh
cOPMHUPOBAHHOCTD y O0YUAOIIUXCS YMEHHIA:

PacCKpbIBaTh CMBICII OCHOBHBIX XMUMUYECKHUX TMOHSITHI: aTOM, MOJIEKYJIa, XUMHUYECKUN DJIEMEHT,
MIPOCTOE BELIECTBO, CIOKHOE BEIIECTBO, CMECh (OAHOPOIHAS U HEOJIHOPOHAs), BAIGHTHOCTb,
OTHOCUTEJIbHAs aTOMHAas W MOJICKYJIIpHas Macca, KOJWYECTBO BEIIECTBA, MOJIb, MOJISIpHAs
Macca, MaccoBas JOJii XUMHYECKOrO 3JIeMEHTa B COCAMHEHUU, MOISAPHBIA OO0BEM, OKCHI,
KHCJIOTA, OCHOBAHHE, COJb, JJIEKTPOOTPHUIATEIILHOCTh, CTENEHb OKHCIICHMS, XHMHYECKas
peakuus, KiacCUpUKAIUSA PEeaKIUi: Peaklud COCAUHECHHS, PEAKIMU Pa3JIOKEHUs, PEaKIUuu
3aMeIeHUs, peakluu OOMeHa, 5K30- M DSHJIOTEPMHUYECKHE pEeaklHnH, TerioBod sddekt
peakiuu, SApO aroma, JJIEKTPOHHBIM CJOM aToMa, aToMHas OpOUTallb, paguyc aToma,
XUMHUYECKas CBSI3b, MOJISIPHASA U HEMOJISIPHAs. KOBAJIEHTHASI CBSI3b, MOHHAsS CBSA3b, MOH, KATHOH,
aQHUOH, PACTBOP, MaccoOBas JI0JIs BellecTBa (IIPOLIEHTHASI KOHIIEHTPAIIHS) B paCTBOPE;
WJUTIOCTPUPOBATH B3aUMOCBSA3b OCHOBHBIX XMMHWYECKUX MOHATHM U NMPUMEHATH 3THU MOHATHUSA
MIPU OTMCAHUH BEIIECTB M UX MPEBPAICHUM;

UCIIONIb30BaTh XMUMHUYECKYI0 CHMBOJIMKY JUIS COCTaBieHHUS (OpMyYJ BEIIECTB U YpaBHEHMIA
XUMHUYECKUX PEaKILUid;

OTPENIETSATh BAJIGHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIWHEHHUSX, CTEIIEHb OKHCIICHUS
AJIEMEHTOB B OMHAPHBIX COEAMHEHUSX, MPUHAJICKHOCTh BEIIECTB K OMPENEIEHHOMY KIIAcCy
coequHEHN 1o (¢dopMynaM, BHUJ XHUMHUYECKOW CBsI3M (KOBaJIeHTHass M HOHHas) B
HEOPTraHUYECKUX COCAMHEHUSX;

packpbeiBaTh cMbica llepuoaunueckoro 3akona JI.MI. MenzaeneeBa: JAeMOHCTPUPOBATh
MMOHMMAaHUE MEPUOUUYECKON 3aBUCUMOCTH CBOMCTB XMMHUYECKUX AJIEMEHTOB OT UX MOJIOKEHUS
B [lepuommyeckoii cucreme, 3aKOHOB COXpPAHEHUS MacChl BEIIECTB, MOCTOSHCTBA COCTaBa,
ATOMHOMOJIEKYJISIPHOTO YU€HUSsI, 3aKOHa ABOTajpo;

OTMHUCHIBAaTh M XapaKTepu30BaTh TaOimuHyio dopmy [lepuonnueckold CHCTEMBI XUMHUYECKHX
AJIEMEHTOB: pa3inyaTh MOHATHS «TJaBHas moarpymnma (A-Tpynma)» U «moOodHas MoArpymnmna
(b-rpymnma)», Manble U OOMNBINKE MEPUOJIBI, COOTHOCUTh 00O3HAUEHHsS, KOTOPhIE MUMEIOTCS B
tabmune «lleprognyeckas cucrtema xumudeckux snemeHToB .M. MenzaeneeBay ¢ 4MCIOBBIMU
XapaKTePUCTHKAMHU CTPOEHUS aTOMOB XMMHYECKUX DJIEMEHTOB (COCTaB W 3apsj sapa, odiee
YHUCJIO AJIEKTPOHOB U PaCHpeiesIeHNEe UX 10 AJIEKTPOHHBIM CIIOSIM);

KIIACCU(UITUPOBATH XUMHUYECKUE JIEMEHTHI, HEOPTaHUYECKHE BEIECTBA, XUMUYECKUE PEAKIIHH
(Mo YMCTTy ¥ COCTaBY YYacTBYIOIIUX B PEAKIIMU BEIIECTB, IO TEIUIOBOMY D (DEKTY);
XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMUYECKHE CBOMCTBA BEIIECTB PA3IUYHBIX KIIACCOB,
MOATBEPXKJAsi ONUCAHWE IpPUMEpPaMU  MOJIEKYJSPHBIX YPaBHEHHH COOTBETCTBYIOIIHMX
XUMHYECKUX PEAKIIUM;

MIPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTHM OT HMX KAaue€CTBEHHOIO COCTaBa,
BO3MOKHOCTH IIPOTEKAHUSI XMMUYECKUX MPEBPALIEHUN B PA3IUYHBIX YCIOBUSAX;



BBIUNCIIATh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BEILIECTB, MacCOBYIO JIOJIIO
XUMHYECKOI0 3IeMEHTa 10 (opMyle COEIMHEHMs, MAacCOBYIO JOJIIO BELIECTBA B PacTBOPE,
IIPOBOJUTH PACYETHI 110 YPABHEHHUIO XUMUYECKOUN peaKInu;

IIPUMEHATH OCHOBHBIE OIIEPALIMK MBICIUTEIBHON ACATEIbHOCTH — AaHAJIN3 U CUHTE3, CPAaBHEHUE,
00o0111eHue, cucTeMaTH3altio, KiIacCu(UKaAIUIO, BBISIBICHUE TPUUUHHOCIIEACTBEHHBIX CBA3EH
— JJI U3Y4YEHHsI CBOWCTB BELIECTB M XMMUYECKUX pEaKLUi, €CTECTBEHHO-HAyYHbIE METO]IbI
NO3HaHUs — HaOIIOAEHUE, H3MEpPEHHe, MOJEIUPOBAHUE, SKCIEPUMEHT (peajibHbld U
MBICJICHHBIN );

CJIeZIOBaTh MpPaBUJIaM IOJIb30BaHUs XMMHUYECKON MTOCYI0M U 1a00paTOPHBIM 000pYAOBaHUEM, A
TaKXkKe IpaBUiIaM oOOpalleHuss C BEIIEeCTBAMM B COOTBETCTBUM C HWHCTPYKLHUSAMHU 11O
BBIMIOJIHEHUIO  JTAOOPAaTOPHBIX ~XMMHUYECKHX ONBITOB MO TOJIYYEHHI0O U  COOMpaHUIO
ra3oo0pasHbIX BEIIECTB (BOAOPOAA M  KUCJIOPOJA), IPUTOTOBIEHUIO pacTBOPOB ¢
ONpeACIEHHON MacCOBOM JOJIEM pPAacTBOPEHHOIO BEUIECTBA, IUIAHUPOBATH M IMPOBOIAUTH
XUMHMYECKHE DKCIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB ILEJIOYEH U KUCIOT C IOMOIIBIO
WHIUKATOPOB (JIaKMYC, (heHONIPTATCHH, METUIIOPAHXK U APYTHE).

K koHny oOyueHuss B 9 kJiacce npeiMeTHbIE pe3ysbTaThl Ha 0a30BOM YpPOBHE JOJDKHBI OTpa)kaThb
c(OPMHPOBAHHOCTH Y O0YJAIOIIUXCS YMEHUI:

PacKpbIBaTh CMBICII OCHOBHBIX XUMHUYECKHUX MOHSATHI: XUMHUUECKUN 2JIEMEHT, aTOM, MOJIEKYJIa,
WOH, KaTHUOH, aHHUOH, TPOCTOE  BEIIECTBO, CIIO)KHOE  BEUIECTBO,  BAaJIEHTHOCTb,
ANEKTPOOTPHULATEILHOCTb, CTENEHb OKHUCIIEHUS, XMMHUYECKas peaklus, XUMHUYECKas CBS3b,
TeII0BOM A (deKT peakiuu, MoJb, MOJISIPHBIN 00BEM, pACTBOP, NIEKTPOIUTHI, HEAJIEKTPOIUTHL,
ANEKTPOIUTUYECKAs JUCCOLMAIUS, PEAaKIMM HOHHOITO OOMEHa, KaTallu3aTop, XUMHYECKOE
paBHOBecHe, oOpaTHMble M HeoOpaTHMble pEaKLUH, OKHCIMTEIbHO-BOCCTAHOBUTEIbHbBIE
peakuuy, OKHUCIMTEIb, BOCCTAHOBUTENb, OKHUCIECHHE U BOCCTAaHOBJIEHHE, aJlJIOTPOIHUS,
aM(OTEepHOCTh, XMMUYECKas CBsI3b (KOBAJICHTHAs, MOHHAs, METANTNUECKas ), KpUCTAIIMUECKast
pemérka, KOppo3usi METaJlJIOB, CIUIaBbl, CKOPOCTb XUMHUYECKOW pEaKIUH, MpeleabHO
nonyctumast konuentpamus [1/IK Bemectsa;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHUYECKHUX MOHATUN M NPUMEHSTH 3TU NOHSITHUSA
IIPY OIMCAHUM BELECTB U UX MPEBPAIICHUN;

UCIOJIb30BaTh XMMHUYECKYI0 CHMBOJIUKY JUISI COCTaBIeHHMS (HOpMyJ BEIECTB M ypaBHEHH
XUMHYECKHUX PEaKIIHii;

ONpEeNATh BAJIEHTHOCTb W CTENEHb OKHCIEHUS XUMHUYECKHX 3JIEMEHTOB B COEIUHEHUSIX
Pa3IMYHOIO COCTaBa, MPHUHAJJIEKHOCTh BEIECTB K OMpPENEIEHHOMY KJIAcCy COEIUHEHHM 110
dopmynaM, BHJ XUMHUYECKOW CBs3M  (KOBaJIeHTHas, MWOHHAs, MeTaJUIM4YecKas) B
HEOpPraHMYECKUX COEAMHEHHUSX, 3aps/l MOHAa MO XMMHYECKOH (opmyse, xapakrep cpeabl B
BOAHBIX pacTBOpaX HEOPraHMYECKUX COECIUHEHHWM, TUI KPUCTAUIMUECKOM pemETKU
KOHKPETHOTO BEIECTBA;

packpbiBaTh cmblci [lepumoguueckoro 3akona J[.M. MeHnneneeBa M JI€MOHCTPUPOBATh €roO
MMOHMMAaHME: OMHCHIBAaTh M XapaKTepu3oBaTh TaOaumuHyto ¢opmy Ilepmonnmyeckoil cucTemsl
XUMHYECKHUX JJIEMEHTOB: pa3inyaTh MOHITUS «TJIaBHAsI moArpynma (A-Tpyrmmna)» U «mo0ouHas
noarpynna (b-rpymnma)», maneie U OOJbIINE MEPUOIbI, COOTHOCUTH 0003HAUEHHUS, KOTOpPbIE
UMEIOTCS B NEPUOIUYECKOM Tabiuie, ¢ YMCIOBBIMH XapaKTEPUCTHKAMHM CTPOEHHUS aTOMOB
XUMUYECKHX 3JIEMEHTOB (COCTaB U 3aps] sSpa, 00Iee YUCI0 IEKTPOHOB U paclpeieieHne ux
M0 DJIEKTPOHHBIM CIIOSIM), OOBSCHATH OOIIME 3aKOHOMEPHOCTH B HW3MEHEHUU CBOMCTB
2JIEMEHTOB U MX COEAMHEHUH B Ipeleiax MajblX MEPUOJ0OB U TJIaBHBIX MOATPYNI € YYETOM
CTPOEHHS UX aTOMOB;

KJIacCU(UIUPOBATh XUMUYECKHE HIEMEHTHI, HEOPIraHNYECKHUE BEIIECTBA, XUMHUECKUE PEaKIIH
(Mo 4uciay W COCTaBY Y4YacTBYIOIIMX B PEAKIMHM BEIIECTB, MO TEIIOBOMY 3(ddekTy, mo
U3MEHEHHUIO CTENEHEN OKUCIEHUSI XUMUYECKUX JIEMEHTOB);



® XapakTepHu30BaTh (OMHCHIBATH) OOIIME U creuu(UYecKre XMMUYECKHE CBOWCTBA MPOCTHIX U
CIIO)KHBIX BEIIECTB, IOATBEPXKIasi OINUCAaHME MPUMEPAMU MOJIEKYJISAPHBIX U HOHHBIX
YPaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKLIUM;

® COCTaBJIATh YPABHEHUS NEKTPOIMTUYECKON JUCCOLMALIMM KUCIIOT, eJIouel U coiel, MoHbIe
U COKpall€HHblE ypaBHEHHMs peakUuMd HOHHOrO OOMEHa, YypaBHEHUs  peaKIHid,
MOJITBEPKIAIOUINX CYIIECTBOBAHUE TE€HETHUYECKOW CBS3M MEXAY BEIIECTBAMU PAa3JIMYHBIX
KJIaCCOB;

® pacKpbIBaTb  CYIIHOCTb  OKHCJIHTEIbHO-BOCCTAHOBUTEIBHBIX  pPEAKUUH  MOCPEICTBOM
COCTaBJICHUS AIEKTPOHHOrO OanaHca ITUX PEeaKIuii;

® [IPOrHO3MPOBaTh CBOMCTBAa BEUIECTB B 3aBUCUMOCTH OT HUX CTPOEHMs, BO3MOXXHOCTHU
IIPOTEKaHUs XMMUYECKUX MPEBPAICHUI B pa3IMYHbIX YCIOBHUSAX;

® BBIYKCIATH OTHOCUTEIIBHYIO MOJEKYSPHYIO U MOJISIDHYIO MacChl BEIIECTB, MAaCCOBYIO JIOJIIO
XMMHYECKOTO 3JIEMEHTa 0 (opMyse COEIMHEHMs, MAacCOBYIO JIOJIO BEIECTBA B PACTBOPE,
IIPOBOJIUTH PAcU€ThI 10 YPABHEHUIO XUMUYECKOHN peaKInu;

e co0OuoaaTh MpaBmiIa MOJIb30BAHHUS XUMHUYECKOH MOCY10H U 1a00paTOpHBIM 000PYIOBaHUEM, A
TaKXKe MpaBuiIa 0OpaIleHNsl C BEIIECTBAMH B COOTBETCTBUH C MHCTPYKLHUSMH I10 BBITOJTHEHHIO
71a00paTOPHBIX XMMHUYECKHX OIBITOB IO IMOJYYEHHIO M COOMPAHHUIO Ia3000pa3HbIX BEILIECTB
(aMMHaKa 1 yriaeKucioro rasa);

® [IPOBOAWUTH PEAKIMH, MOJITBEPXKAAIOUIME KAUYEeCTBEHHbIM COCTaB pa3JIMYHBIX BELIECTB:
pacro3HaBaTh OMBITHBIM IyTEM XJIOpHA-, OpOoMUA-, HOAMUI-, KapOoHat-, (ocdar-, cuiamkar-,
cynb(ar-, THAPOKCHUI-UOHBI, KATUOHBI AaMMOHHS M HOHBl M3YYEHHBIX METaJJIOB,
MPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTraHUYECKHUX BEILECTB;

® [IPUMEHATh OCHOBHBIE ONEpAllMH MBICIUTEIBHOM AESITEIbHOCTH — aHAJIU3 U CUHTE3, CPABHEHUE,
0000111eHIEe, CUCTEMATH3AI1I0, BBIIBICHUE PUUYNHHO-CIIECTBEHHBIX CBSI3€M — /s U3ydYeHUs
CBOWCTB BENIECTB M XHUMHYECKHX pPEaKIWH, €CTECTBEHHOHAYYHBIE METOABI TO3HAHUS —
HaOJI0IeHNe, U3MEPEHNE, MOIETIMPOBAHNE, SKCIIEPUMEHT (PEabHbIM U MBICIICHHBIH).

B denepanbHbIX U permoHanbHBIX MPOLETypax OLEHKH KayecTBa
00pa3oBaHMs HCIIONB3YyeTCs MepedeHb (KOAM(UKATOp) paclpelleleHHBbIX MO0 KiaccaM IpOBEpsSEeMBbIX
TpeOOBaHUI K pe3ysibTaTaM OCBOEHHS OCHOBHOW 00Opa30BaTEIbHOW IMPOrpaMMbl OCHOBHOTO OOILEro
00pa30BaHMs U AIIEMEHTOB COJIEPKAHUS 10 XUMHH.
Tabnuna 23



ITpoBepsiembie TpeOOBaHUS K pe3yIbTaTaM OCBOCHHUSI OCHOBHOM 00pa30BaTEIHbHOM MporpaMMBI (8 Kitacc)

Kon IIpoBepsiemble IpeAMETHBIE PE3YyIbTaThl OCBOCHUS OCHOBHOMN
POBEPSIEMOTO 00pa30BaTeNbHON MPOrpaMMBbl OCHOBHOTO 001IIero o0pa3oBaHUs
pe3yJibraTta
1 [To Teme: «IlepBOoHaYaIbHBIE XUMHUECKUE TOHITUSA»

11 [pacKpbIBaTh CMbICII OCHOBHBIX XMMUYECKHUX IOHATUI: aTOM, MOJIEKYJIa, XUMUYECKHI
PJIIEMEHT, IIPOCTOE BEIECTBO, CIIOKHOE BELIECTBO, CMeCh (OAHOpOAHAs U
HEOJIHOPO/IHAsA), BAJIEHTHOCTb, OTHOCHUTEJbHAs aTOMHAas M MOJIEKYJIsIpHas Macca,
KOJINYECTBO BELIECTBA, MOJb, MOJIApHAs Macca, MaccoBas [JOJS XHUMHYECKOIO
HIIEMEHTA B COCAMHEHUH, MOJIIPHBIN 00bEM, XUMHUECKAs PeaKius, KIacCU(PUKaIHs
peaKkUMid: peakuuu COEAMHEHUS, pEeaKLUM pa3JIoKEHUs, peaklUH 3aMelleHus,
peaku 00OMeHa, 9K30- M DHJIOTEPMHUUYECKHE PeakIiu, TeIUIoBoi 3ddekt peakium,
pacTBOp, MaccoBast J10J1s1 BelecTBa (MPOLIEHTHAs KOHIIEHTPALlUs) B pacTBOpe

1.2 WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMMYECKUX MOHSATHI U IPUMEHATH 3TH
MOHSITHS IIPH ONIMCAHUM BELLECTB U UX IPEBPAIIECHUN

1.3 MCIIOJIb30BAaTh XWMUYECKYI0 CHMBOJIHMKY [UIsl COCTaBJIeHHS (OpMYN BELIECTB H
YPaBHEHUN XUMUYECKUX PEaKIUN

1.4 [PACKpBIBATh CMBICI 3aKOHOB COXPaHEHUSI MacChl BEIIECTB, TOCTOSHCTBA




CcOCTaBa, aTOMHO-MOJIEKYJIIPHOTO YU€HUsl, 3aKoHa ABOTaipo

15 OTIPEICTIATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCTMHEHHSIX

1.6 KJIacCU(PUIIMPOBaTh XUMHUYECKHE peakiuu (10 YUCIYy M COCTaBy Y4YacTBYIOIIMX B
PEaKIMU BEIIECTB, IO TEIUIOBOMY (P (heKTy)

1.7 BBIYHCIIATH OTHOCUTEIBHYIO MOJICKYJISIPHYIO M MOJISPHYIO MacChl BEIIECTB

1.8 BBIYHCIIATH MACCOBYIO JIOJTKO XMMUYECKOTO JIEMEHTa 1Mo (hopMyJie COeTUHECHHUS,

19 BBIUKCIISITH MAaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE

1.10 MPUMEHSTh €CTECTBEHHO-HAayUHblE METOAbl MO3HAHUS - HAONIOJEHHE, H3MEpPEHUE,
MOJIEJIMPOBAHUE, SKCIIEPUMEHT (PEATIbHBIN U MBICICHHBIN)
[To Teme: «BaxkHeimme npeaCcTaBUTENN HEOPTAHUYECKUX BEIIECTB)

2.1 PaCKpBIBATh CMBICII OCHOBHBIX XUMHUYECKHX MTOHATUH: OKCH/I, KUCIIOTa, OCHOBAHHUE, COJIb

2.2 ) y
OTIPEICIIATh TPHHAJICKHOCTh BEIISCTB K ONPEISIIEHHOMY KIIACCy COCAMHCHUU I10
bopmynam

2.3 KJIaccu(UIIMPOBaTh HEOPraHMUECKUE BELIECTBA

2.4 XapaKTepu30BaTh (OMUCHIBATh) OOIIME XHMHUYECKHE CBOMCTBA BEIIECTB PAa3IUYHBIX
KJIAaCCOB,  TOJTBEPXKIas  ONKMCAHWE MPHUMEpPaMU  MOJCKYJISAPHBIX  ypaBHEHUI
COOTBETCTBYIOIIUX XUMHUYECKUX PEaKIUil

2.5 MPOTHO3MPOBATh CBOWMCTBA BEIIECTB B 3aBUCHMOCTH OT MX KaueCTBEHHOTO COCTaBa,
BO3MOYKHOCTH IPOTCKAHMSI XUMUIECCKUX MTPEBPAIICHUI B PA3JTMIHBIX YCIOBHIX

2.6 CleoBaTh MpaBWJIaM TOJB30BAHUS XUMHUYECKOW TMOCyno U 1ab0paTOpHBIM

000Opy/sOBaHUEM, a Tak)Ke IpaBHjiaM OOpallleHHs C BEIIeCTBAMHU B COOTBETCTBHM C
WHCTPYKLUSMH IO BBIIOIHEHUIO TAOOPAaTOPHBIX XUMHUYECKUX OMBITOB 10 MOJIYYEHUIO U
cOOMpaHUI0 Ta3000pa3HBIX BEIMIECTB (BOJOPOJA ¥ KHCJIOPOJAA), MPUTOTOBIICHHUIO
PacTBOPOB C ONPEAECIEHHON MAaCCOBOU JTOJIEW paCTBOPEHHOTO BEILECTBA, INIAHUPOBATh U
[IPOBOJINTh XMMHMYECKUE SKCIEPUMEHTHI MO PACIIO3HABAHUIO PACTBOPOB INEIOYEH M
KHCJIOT C IOMOIIBIO MHIMKATOPOB (JIAKMYC, (GeHON(PTaTCHH, METUIOPAHXK U APYTHE)




2.7

[IPOBOAUTH PACUETHI 10 YPAaBHEHUIO XUMHUUYECKOI peakiuu

[lo Teme: «llepumonnueckuii 3akoH u Ilepumoanyeckas cucTeMa XHUMHYECKHX
bnementoB  JI. WM. MenaeneeBa. Ctpoenue aTtomMoB. XHMHYECKash CBS3b.
OKHCIUTETbHO-BOCCTAHOBUTEIHHBIC PEAKIIHI

3.1

PacKpbIBaTh CMBICII OCHOBHBIX XMMUYECKHMX IOHSTHUH: SIAPO aToMa, 3JIEKTPOHHBINA
CIIO aToMa, aTOMHasi OpOWTallb, paAuyC aTOMa, XUMHYECKas CBs3b, MOJISIpHAS U
HEroJsIpHas KOBAJIEHTHAs! CBSA3b, JIEKTPOOTPHULIATEILHOCTh, HOHHAsl CBsI3b, HOH,
KAaTHOH, aHUOH, CTENIEHb OKUCIICHUS

3.2

KHaCCI/IQ)I/IHI/IpOBaTb XUMHNUYCCKHNEC DJICMCHTBI

3.3

OMMCHIBATH M XapakTepuszoBaTh Tabmuunyto ¢Gopmy Ilepuoanueckoit cucreMsl
XMMHUYCCKHX 3JICMEHTOB: pa3linyaTh MOHATHS «riiaBHas moiarpynmna (A-rpymmna)» u
«mobouHas noarpymmna (b-rpymnmna)y, «Mansie» 1 «00IbIINe) MepHOIbI

3.4

packpsiBaTh cMbich [lepuonnueckoro 3akona [I.M. MeHneneeBa: 1€EMOHCTPUPOBATH
[MOHMMaHUE MEPUOANYECKON 3aBUCUMOCTH CBOMCTB XMMHUYECKHX 3JIEMEHTOB OT UX
rnojoxxeHus B [lepuognyeckon cucreme

3.5

COOTHOCUTH 0003HAaUYEHUs, KOTOpble UMeroTcs B Tabmuie «llepuogudeckas cucrema,
xuMH4eckux anemeHToB .M. MenpneneeBa» ¢ YHCIOBBIMM XapaKTEPUCTHKAMH
CTpOCHHS aTOMOB XMMHUYECKHX JJIEMEHTOB (COCTaB U 3apsl sapa, oOIee 4Yucio
PJIEKTPOHOB U PaCpe/IesIeHUEe UX 10 AJIEKTPOHHBIM CIIOSIM)

3.6

OIMPECACIIATE CTCIICHDb OKUCJIICHUA 3JICMCHTOB B 6I/IHapHBIX COCIMHCHUAX

3.7

OIIPCACIIATE BUI XHMHYSCKOU CBS3U (KOBaJ'IeHTHaSI u I/IOHHaSI) B HCOPraHMYCCKHUX]
COCINHCHUAX

Tabmuma 23.1

ITpoBepsieMble 2JIEMEHTHI coiep KaHus (8 Kitacc)



Kon

[IpoBepsiemMblil 2IEMEHT COAEp KaHUS

HepBOHa‘-IaJIBHBIe XUMHUYCCKUC ITOHATUA

1.1

[Ipeamer xumun. Posib XMMuM B ®U3HH YeI0BEKa. XMMHUS B CUCTEME HayK. Tela u BelecTsa.
du3nueckre CBOMCTBA BEUIECTB. ATperaTHOEe COCTOSIHUE




BEILIECTB

1.2

[lonsTHe 0 MeTONax Mo3HAHUsA B XUMHUHU. YncThie BemecTBa U cMecu. CrocoObl pa3aeneHus
cMecel

1.3

ATOMBI 1 MOJIEKYJIbl. XUMHUYECKHE A1eMeHThl. CUMBOJIBI XUMHUYECKUX 3J€MEeHTOB. [IpocThie
1 CJIOKHBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE yUEHUE

14

Xumudaeckas (bOpMy.]'Ia. BaneHTHOCThF aTOMOB XHMMHUYECKHUX DJIEMEHTOB. 3aKOH ITOCTOSHCTBA
coCTaBa BCIICCTB. OrHocutenpHas aroMHas Macca. OTHOCHTEIbHAs MOJICKYJISIpHAad Macca.
MaccoBas J0JIs1 XUMHYCCKOT'O 3JIEMEHTA B COCAUMHECHU U

1.5

KonunuecTBo BemecrBa. Moabs. ModsipHass Macca. B3auMoCBsI3b KOJIMYECTBA, MAacChl M UMCIA
CTPYKTYPHBIX €IUHUII BellecTBa. Pacu€Trl o opmysnaM XUMUYECKUX COCTUHEHUN

1.6

dusnyeckue M XUMHUYECKUE SABJICHUSA. XUMHUYECKass peakuuss U €€ MPU3HAKU. 3aKoH
COXpaHEHHMsS MacChl BEHIECTB. XWUMHUYECKHWe YypaBHeHUs. Kiaccupukamus XHMHYECKHX
peakuuii (coeInHEeH s, Pa3JIOKEHMs, 3aMeIleH s, OOMEHA)

1.7

XUMHUECKUI SKCIIEPUMEHT: 3HAKOMCTBO C XMMHYECKOH MOCYJIOH, ¢ MpaBUiIaMu paboOThl B
nmaboparopun U npuéMamu oOpalieHus ¢ J1a0OopaTOpHBIM O00OpYJOBaHHEM, W3Y4YEHHE U
ornucaHue (U3UYECKUX CBOMCTB 0O0pa3lloB HEOPraHWYECKHX BEILeCTB, HaOII0/IeHUEe
¢du3nvecknx (TUIaBJICHWE BOCKA, TasHHUE JIbJIa, PACTUPAaHUE caxapa B CTYIKE, KUIIEHUE U
KOH/IEHCAllUsS BOJbI) U XUMHYECKMX (FOpPEHHE CBEYH, MPOKAJIMBAHHWE MEAHON IPOBOJIOKH,
B3alMO/JICIICTBE Me€Ja C KHCIOTOM) SIBI€HUH, HAOMIOJEHHME U OMNMCAHWE IPU3HAKOB
[POTeKaHUsI XMMUYECKHX PeakLuil (pa3iokeHue caxapa, B3auMOJACHCTBUE CEPHOIM KUCIIOTHI C
XJIOpUIOM Oapwusi, pasioxenue runpokcuaa menu(Il) mpu HarpeBaHwWH, B3aMMOJCHCTBHE
kene3a ¢ pactBopoM cosn Meau(Il), nzyuenue crnocoboB paszaeneHus cMeceil (¢ MOMOIIbIO
MarHuTa, QWIBTPOBAaHWE, BBHIMAPHBAHWE, AMCTILIAIMSA, Xpomarorpadus), TpoBeneHHE
OYMCTKHM TOBApPEHHOW COJIM, HAONIOJIEHHE M OMNHMCAHUE PEe3yJbTaTOB IMPOBEACHUS OIIbITA,
VUDTIOCTPUPYIOIIETO  3aKOH ~ COXPAaHEHMS  MAacChl, CO3JaHME  MOJENeH  MOJIeKYJ
(IIapoCTEPIKHEBBIX )

Baxneriiye npeicTaBuTeNId HEOPraHUYECKUX BEILIECTB







2.1

Bo3nyx - cmech razoB. CocrtaB Boznyxa. Kuciopon - 3J€MEHT M MPOCTOE BEIIECTBO.
HaxoxaeHne Kuciopona B TpHponae, (U3NYECKUE W XUMHYECKHE CBONCTBA (peakiuu
ropenusi). Okxcunpl. [Ipumenenune kucinopoga. CrnocoObl MOJTy4YeHUs KHUCIOpoAa B
naboparopuu U npomsliiuieHHocTH. KpyroBopot kucioposa B npupoe. O30H - alIoTpoIHas
Mo (pUKAIHS KUCIIOpOaa

2.2 |TermoBori »(hdeKT XUMHUYECKOH peaKkIuu, TEPMOXUMUYECKHE YPaBHEHHUS, OK30- W
HHIOTEPMUYECKHE peakiuu. TOIUIMBO: Yrojib M METaH. 3arpsi3HEHHUE BO3/yXa, YCHIICHHE
MapHUKOBOTO 3¢ (deKTa, pa3pylieHue 030HOBOTO CIIOS

2.3  [Bomopon - aneMeHT u mpocToe BemecTBo. HaxoxaeHue Bogopo/ia B npupoje, Gu3ndeckue u
XUMHUYECKHE CBOMCTBA, MPUMEHEHHE, CIIOCOOBI TOTydeHus. KHUCIOTHI U con

2.4 MonspHslii 00bEM ra3oB. PacuéTsl 10 XUMUYECKUM ypaBHEHUSIM

2.5 |Ousuueckue cBoiictBa BoAbl. Boma kak pactBoputenb. PactBopel. Hacelennole u
HEHACBIIIICHHBIE PacTBOPHL. PacTBOpMMOCThH BellecTB B Boje. MaccoBasi J10Jis BEIIECTBA B
pacTBOpe. XUMHUYECKHE CBOMCTBA BOAbL. OCHOBaHUA. Posib pacTBOpOB B MPUPOJE U B KU3HU
yesoBeka. KpyroBopot BoJibl B MpUpoJie. 3arpsisHEHHE NPUPOAHBIX BOA. OXpaHa U OYHUCTKA
MIPUPOIHBIX BOJ

2.6  [Knaccubukanus HeopraHumueckux coeauHeHu. Oxcunbl. Kraccudukanus OKCHUIOB:
coseoOpasyromuye (OCHOBHbBIE, KHCJIOTHBIE, aM(OTEpHbIE) U  HECOJIEe0OpasyIoLIHe.
Homenkiatypa okcuaoB. duznueckne M XUMHUYECKHME CBOWCTBa OKCUIOB. [lomydyeHue
OKCHJIOB

2.7  |OcHoBanus. Kiaccupukanuss OCHOBaHMU: WIENOYM UM HEPACTBOPUMBIC OCHOBAHUS.
Homenknatrypa ocHoBaHuil. du3nyueckue M XMMHUYECKUE CBOWCTBA OCHOBaHMU. [lomyueHue
OCHOBAaHUI

2.8  [Kucmotel. Knaccudukamus kucnor. Homenknarypa kucioT. dOusmdeckre ¥ XUMHUYECKUE
cBoiicTBa kuciot. P akruBHoctu metamioB H.H. bekerosa. [Tonyuenue kuciaot

2.9 Conu. Homenknarypa coneil. ®dusnueckue M XUMUYECKHUE CBOMCTBa coiiedd. [lomydenue
coJient

2.10 ['eHeTHYECKas CBA3b MEXKY KJIaCCaMH HEOPTAaHMYECKUX COCTMHECHUM
2.11 [ Xumu4eckuii SKCIIEPUMEHT: Ka4eCTBEHHOE ONPEIEIICHNUE COIEPKaHuUS







KHUCIIOpOJla B BO3JyXe, IOJIydeHHE, COOMpaHHEe, paclO3HABAHME W H3y4YEHHE CBOWCTB
KHACJIOpO/a, HaONIOJCHUE B3aUMOJICHCTBUS  BEWIECTB C  KHCIOPOJOM M yCJOBHUSA
BO3HUKHOBEHUS M MPEKpaIleHUs] TopeHus (1moxapa), 03HaKOMJIEHHE ¢ 00pa3liaMu OKCHUJIOB U
ONKCAaHWE WX CBOMCTB, NOJy4YeHHE, coOMpaHue, paclo3HaBaHHE W H3yYCHHE CBOWCTB
Bojlopoaa (ropeHue), B3aumojelcTBue Bojopoaa ¢ okcumom wmeau(Il) (BosmoxkHO
MCIIOJIb30BaHUE BHICOMATEPHAIIOB), HAOIIOACHNE O0PA3I[OB BEMIECTB KOJIUYECTBOM | MOJIb,
MCCIIEIOBAaHUE OCOOCHHOCTEl pAcTBOPEHHS BELIECTB C PA3JIMYHOW PACTBOPUMOCTHIO,
[IPUTOTOBJICHUE PACTBOPOB C OINPEACIEHHOM MAacCOBOM JOJE€H PacTBOPEHHOIO BELIECCTBA,
B3aMMOJICIICTBHE BOJBI C METaUIaMU (HaTpueM M KaiblieM) (BO3MOXKHO HCIOJIb30BaHHE
BU/JICOMaTEPHUAIIOB), ONPEACICHUE PACTBOPOB KUCIIOT U LIENI0YEH ¢ IIOMOIIbIO UHIMKATOPOB,
MCCIIEIOBaHUE O0pa3I[0B HEOPraHWYECKUX BEIIECTB pa3IUYHBIX KJIaccoB, HaOIIOJIeHUE
M3MEHEHUs OKpacKM HWHAMKAaTOPOB B pacTBOpax KUCJIOT M LIEJOoYed, H3ydeHHE
B3anmozeiicTeus okcuna menu(Il) ¢ pacTBopoM cepHON KHCIOTHI, KHCIOT C METaJUIaMH,
PEAKUHUN HEUTpaTU3aluM, IOJYYEHHE HEPACTBOPUMBIX OCHOBAHHI, BBITECHEHHE OJHOIO
MeTajula APYrUM M3 pacTBOpa COJM, PELIEHUE HSKCIEPUMEHTAIbHBIX 3aJad [0 TeMe
«BakHenmme KJI1acChl HEOPraHUYECKUX COEIUHECHUIN

[leproauueckuii 3akoH U [lepuonnueckas cucreMa XUMU4YeCKUX dyeMeHToB J1.1.
MenneneeBa. CTpoeHre aTOMOB. XUMHUECKasi CBA3b. OKUCINUTEIFHO-BO CCTAHOBUTEIIbHbBIE
peakuuu

3.1

[lepBble MOMBITKU KIACCU(PUKAIMM XUMHUYECKUX JIeMEHTOB. [IoHsATHE O rpymnmax CXOIHBIX
PJIEMEHTOB (IIE€JIOYHBIE M IIEJIOYHO3EMENIbHBIE METaNlIbl, TaJIOT€Hbl, WHEPTHBIE Ta3bl).
JJIeMEHTBI, KOTOpbIe 00pa3yIoT aM(OTepHBIE OKCUIBI M THIPOKCUIBI

3.2

[lepuonunueckuii  3akoH. Ilepuomnueckass cucremMa xumuueckux dnemeHToB ..
MenneneeBa. Koporkonepuoanast u miuHHOnepuoaHas ¢opmsl [leprogudeckoit crucTeMbl
xumuueckux anemeHtoB .M. Mengeneesa. Ilepuoapl u rpynmbl. PU3HYECKHI CMBICIT
MOPSIIKOBOTO HOMEpa, HOMEPOB MEPUOA U TPYIIIIbI AJIEMEHTA

3.3

Ctpoenune atoMoB. CoctaB aToMHBIX siiep. M3oronsl. DnekTponsl. CTpoeHue




DJICKTPOHHBIX 000JI0YeK aToMOB TepBbIX 20 XuMHUecKuX 3JeMeHTOB Ilepmoamdeckoit
cuctemsl JI.1. MenneneeBa. XapakTepucTuKa XUMUUYECKOTO JIEMEHTA IO €ro MOJIOKEHUIO B
[Tepuonuueckoii cucreme .M. Menaeneesa

3.4  [3aKkOHOMEpPHOCTM U3MEHEHHUS paJuyca aTOMOB XMMHUYECKHX 3JEMEHTOB, METAJUIMUECKUX U
HEMETAJJIMYECKUX CBOMCTB MO IpynmnaM U nepuojam. 3HadeHue llepuonnyeckoro 3akoHa u
[leproanueckoil cuCTeMbl XUMUYECKUX AJIEMEHTOB JJIs Pa3BUTHUsI HaAyku U mpakTuku. [1.U.
MeHeneeB - y4EHBIN U IPakIaHUH

3.5  [Xummueckas CBSI3b. KoBanentnas (monsipHast u HETOJISIpHAS ) CBSI3b.
DIEKTPOOTPULIATETbHOCTh XUMUYECKUX 3JIEMEHTOB. MlOHHAs CBA3b

3.6  |Crenenp okucienus. OKUCIUTENTFHO-BOCCTAHOBUTENIbHBIC peakiiu. [Iporiecchl OKUCIeHHS 1
BOCCTaHOBJIEHUS. OKHCIIUTENN U BOCCTAHOBUTENH

3.7 | XWMHYECKHH SKCIEPUMEHT: H3Y4YeHHE OOpa3loB BEIIECTB METAIOB W HEMETaJlIOB,

B3aMMO/ICHICTBUE TMAPOKCH/Ia IMHKA C PACTBOPAMH KHUCIIOT U LIEJI0YEH, IPOBEJECHUE ONBITOB,
WUTFOCTPUPYIONIUX — MPUMEPHl  OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX peakiuil  (TopeHwue,
PEaKIuU Pa3I0KEeHUs, COSTUHEHUS)

Tabmura 23.2



ITpoBepsiembie TpeOOBaHUS K pe3yIbTaTaM OCBOCHHSI OCHOBHOW 00pa3oBaTesIbHON ITporpaMMsl (9 kiacc)

Kon [TpoBepsieMble IpeAMETHBIE PE3YJIbTATHl OCBOCHUSI OCHOBHOM 00pa3oBaTeIbHOM
IIPOBEPSIEMOTO IIPOrpaMMbl OCHOBHOT'O OOIIIEro 00pa3oBaHMsI
pe3yJibrarta
1 [1o Teme: «BemecTBo 1 XUMHUYECKasi peaKLHs»
11 pacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKUX IIOHATUN: pPACTBOP, 3JIEKTPOJIUTHL,

HERJICKTPOJIUTHI, AJIEKTPOJIMTUYECKAs JUCCOLMALUS, PEAaKUUd HOHHOIo OOMeHa,
KaTaln3aTop, XMMHUYECKOE paBHOBECHE, OOpaTUMblE W HEOOpaTHUMbIE pPEaKIIUH,
OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIE ~ PEAKLUH,  OKHUCIUTENb, BOCCTAHOBUTEIb,
OKHCJICHHE M BOCCTAHOBJICHHE, AJUIOTPONHs, aM(OTEepHOCTb, XMMHUYECKas CBS3b
(KoBaJIeHTHasl, HOHHAA,




MeTaJlJTNYecKast), KpUCTaJUTMUecKas peléTka, CIUIaBbl, CKOPOCTh XUMHUYECKON peaKIiu

1.2 WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMUMHYECKHX IOHSATHH W NPUMEHSTH 3TU
MOHSITHS IIPY OMTUCAHUH BEIECTB M UX MPEBPAIICHUN

1.3 COCTaBJISITh YPABHEHMSI DJIEKTPOJIUTUUYECKON JTMCCOLMALIMN KHUCIIOT, IIEJIoYeil U coJeH,
[OJIHBIE M COKpAIIEHHBIC YPABHEHUS peaKkiuii HOHHOTO 0OMeHa

1.4 pPacKpbIBaTh CYIIHOCTb OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX pEAKUUNA MOCPEACTBOM
COCTaBJICHUS JICKTPOHHOTO OaJlaHCa ITHX PEeaKIuit

1.5 [POBOAUTH PACUETHI [0 YPABHEHUIO XUMUYECKOM PeaKkIuu

2 [To Temam: «HemeTtamibl 1 UX COeAMHEHUS» U «MeTalljIbl U UX COCIMHEHUS»

2.1 XapaKTepU30BaTh (OMUCHIBaTh) OOMME W CHEeNU(PUISCKHEe XUMHUYECKHE CBOWCTBA
MPOCTBIX M CIIOKHBIX BEIIECTB, TOJATBEPKIasl OMHUCAHUE TTPUMEPAMHU MOJICKYIIIPHBIX U
MOHHBIX YPaBHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKIUi

2.2 COCTaBIISITh ypaBHEHHUS PEaKIMii, MOATBEPKIAIONINX CYIIECTBOBAHHE T'E€HETHUYECKOMN
CBSI3M MEXKIY BEIIECTBAMH PA3JINYHBIX KIACCOB

2.3 MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT UX CTPOEHHUS, BO3MOXKHOCTHU
MPOTEKAHUS XUMHUYSCKUX TPEBPAIICHUN B PA3IMIHBIX YCIOBUIX

24 CleoBaTh MpaBHJIaM I[OJB30BAaHMS XMMHYECKOM TIOCylIol U 1abopaTopHBIM
000pyIOBaHUEM, a TaKXKe IMpaBHJaM OOpaIIeHUs C BEIMECTBAMH B COOTBETCTBUU C
WHCTPYKIIUSMU T10 BBITIOJTHEHHIO JTA00PaTOPHBIX XMMHUECKUX OIMBITOB IO MOJTYyYEHUIO U
coOMpaHUIO Ta3000pa3HbIX BEIIECTB (AMMHAKa U YTIIEKUCIIOTO Ta3a)

2.5 MPOBOANTH PEAKIIUU, MOATBEPIKIAONINE KAUYECTBEHHBIA COCTaB PA3JIMYHBIX BEIIECTB:
pacmo3HaBaTh ONBITHBIM NYTEM XJIOPUA-, OpoMHI-, HOAUA-, KapOoHaT-, ¢ocdar-,
CHWIHMKAaT-, Cynab(haT-, TUAPOKCUA-UOHBI, KATHOHBI aMMOHHUS, HWOHBI HM3YUYEHHBIX
METAaJUIOB, TPUCYTCTBYIOIINE B BOAHBIX PACTBOPAX HEOPTaHMUECKUX BEIIECTB

3 [Io Teme: «XuMUs U OKpYXKarolas cpeaar




3.1

PaCKpheIBaTh CMBICII OCHOBHBIX XHWMHYECKHUX TTOHATHH: HJ_IK BCIIECTBA; KOPPO3Us
MCTAJIJIOB

3.2

[IPUMEHSTh OCHOBHBIE OIEpAIlMM MBICIUTEIBHON JESTeIbHOCTH - aHAJIU3 U CHUHTE3,
CpaBHEHHE, OO0OOIICHHE, CHUCTEMATH3AIUIO, BBISBICHHE MPUYUHHO-CIICICTBEHHBIX
CBs3€M - JJi1 M3y4yeHUs CBOMCTB BEIIECTB M XMMHMYECKUX PEaKIUi; €CTECTBEHHO-
HAyYyHbIC METOJbI TO3HAHWUSA - HAONIOJEHUE, W3MEpPEHUE, MOJCIUPOBAHUE,
PKCIIEPUMEHT (PeabHbI U MBICJICHHBIN )

Tabauua 23.3



[TpoBepsiembie deMeHTHI coaepkanms (9 Kiacc)

Kon

[IpoBepsieMblil AIEMEHT COEPHKAHUS

1

BemecTBo 1 XuMHudeckas peaKkuusi. HOBTOpeHI/Ie

11

[lepuonnueckuit  3akoH. Ilepmommueckas cucremMa XUMHYeCKuX dnemeHtoB JI.M.
MenneneeBa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTH B HW3MEHEHUHU CBOMCTB XMMHMYECKHX
DJIEMEHTOB IEPBBIX TPEX NEPUOAOB, KalMs, KajabLUs U UX COCIUHEHHH B COOTBETCTBHUM C
[10JIOKEHUEM JIEMEHTOB B [lepnonnyeckoii cucteMe U CTPOEHUEM UX aTOMOB

1.2

CrpoeHue BeliecTBa: BHUIbl XUMHUYECKOM CBSI3U. THIBI KPUCTAUIMYECKUX PEILETOK,
3aBHCHUMOCTb CBOWCTB BELIECTBA OT TUIA KPUCTALUIMYECKOW PEIIETKH M BUJA XMMHUYECKON
cBs3u. Knaccudukanuss 1 HOMEHKIIaTypa HEOPTraHHMYECKHX BEIIECTB (MEXIyHApoIHas M
TpUBMAJbHASA). XUMHUECKHE CBOMCTBAa BEIECTB, OTHOCALIMXCA K pa3IMYHBIM Kiaccam
HEOPraHWYECKUX COCAVMHEHUH, TEHETUYECKAsl CBSI3b HEOPIAHUYECKUX BEILECTB

1.3

Knaccuukanuss XUMHYECKUX PEaKyil M0 pa3IUYHbIM TpU3HAKaM (IO YUCIY U COCTaBY
Y4aCTBYIOIIMX B pEAaKIMM BELIECTB, MO TEIIOBOMY 3(Q(eKTy, M0 HU3MEHEHHIO CTeHeHen
OKHCIICHUS] XMMUYECKHUX 3JIEMEHTOB, 110 0OOPaTUMOCTH, IO y4acTUIO KaTalu3aropa). JK30- U
DHIOTEPMHUYECKHE PpEaKUUH, TEePMOXUMUYECKHEe YypaBHeHHs. [loHarne o ckopocTu
XUMUYECKON PEAKIINU

14

[lonsarue 00 O6paTI/IMI>IX n H606paTI/IMBIX XUMHYCCKUX PCaKIUAX. IToHATHE O TOMOTEHHBIX U
TCTCPOrCHHBIX PCAKIUAX. ITonsTHE O XMMHUUECKOM




paBHOBecuH. DakKTOphl, BIUSIOUIME HAa CKOPOCTh XUMHUYECKOW pEaKIHH U TOJOKEHUE
XUMHUYECKOTO PAaBHOBECHUS

1.5

OKUCIINTENIBHO-BOCCTAHOBUTEIIBHBIE  PEAKLUU, JIEKTPOHHBIA  OajdaHC  OKHMCIMTEIbHO-
BOCCTAaHOBUTENIbHON peakiuu. CoCcTaBIeHUE YpPaBHEHUM OKHCIMTEIbHO-BOCCTAHOBUTEIbHBIX|
peaKIMii ¢ UCII0JIb30BaHUEM METO/1a SJIEKTPOHHOT O OaiaHca

1.6

Teopus 3IEKTPONMTHYECCKOW MUCCOLMANNMUA. DJIEKTPOIUTHI M HEAICKTPOIUTHL. KaTHOHBI,
QHUOHBL. MEXaHHU3M JUCCOIMAI[MU BEILECTB C PAa3IUYHBIMU BUJAMU XUMHUYECKOW CBSI3H.
Crenenp aucconmanu. CUIbHBIE W cja0ble 3JEKTPOJIUTHL. Peakiuu uMoOHHOro oOMEHa.
YCnoBusi TPOTEKaHUsI pPEaKlUid HOHHOTO OOMEHA, TMOJIHBIE W COKpall€HHbIE HOHHBIC
ypaBHeHUs peakiuii. CBOHCTBa KHUCIIOT, OCHOBAaHUN U COJiEll B CBETE MPEICTaBICHUN 00
PIICKTPOJIUTUYECKOM nuccormanuu. KauecTtBeHHbIe peakiiuu Ha HOHBL. [loHATHE O TUIpOU3e
comei

1.7

XUMUYECKUN OJKCIIEPUMEHT: O3HAKOMJICHME C MOJCISAMU KPUCTAJUIMYECKUX PELIETOK
HEOpPraHMYECKUX BEIIECTB - METAJNIOB U HEMETAJIOB (rpaduTta U anMasa), CJI0XKHBIX BEIIECTB
(x7opuga HATpHsl); HCCIEAOBAaHME 3aBUCHUMOCTH CKOPOCTH XHUMHUYECKOM peakIuu oT
BO3JCHCTBUSL pa3IM4HbIX (PAKTOPOB; HCCIEAOBAHHE DIIEKTPOIPOBOJHOCTH PACTBOPOB
BEIIECTB, Mpollecca JUCCOLHUAIMU KHUCIIOT, Lienode U cojieil (BO3MOXKHO HCIOJIb30BaHUE
BHUJICOMATEPUAIIOB); TPOBEACHHUE ONbBITOB, WJUIIOCTPUPYIOIIUX TPU3HAKU IPOTEKaHUS]
peakiuii MOHHOTO oOMeHa (oOpa3oBaHHE OcCajKa, BbIIEJICHHE Ta3a, 0Opa3oBaHUE BOJIbI);
OMBITOB, WUIIOCTPUPYIOIIUX MPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX  PEAKIMH
(ropeHHe, peakluu pas3oKEeHHs], COSMHEHNUs); pacllO3HaBaHUE HEOPTaHWYECKUX BEILECTB C
[MOMOIIbI0 KAYECTBEHHBIX PEAaKLUi Ha NOHBI; PEIlIEHUE SKCIIEPUMEHTAIbHbBIX 3a/1a4

HemeTalsl ¥ UX COSIUHEHUS

2.1

OO6mrast xapakTepucTuka raoreHoB. OCOOEHHOCTH CTPOEHHUSI aTOMOB, XapaKTEPHBIC CTEIIEHU
okucaeHus. CTpoeHue u GU3NIECKHUE CBOMCTBA MPOCTHIX BEUIECTB - TAIOTCHOB. XUMUYECKHE
CBOICTBa Ha MpuUMepe XJopa (B3aMMOJIEUCTBHE C METaJUlaMU, HEMETaJlIaMH, IIeJI0YaMHu).
XJI0pOBOAOPO.







CosngHasi KMCIIOTa, XMMHYECKHE CBOMCTBA, IMOJy4YeHHE, NpuUMeHeHue. JleiicTBue xyopa u
XJIOPOBOJIOPO/Ia HA OPraHU3M uesloBeKa. BaxkHeliie XJI0puabl U UX HAXO0XKJICHHUE B PUPOJIC

2.2

O6mast xapaktepuctuka dyeMeHToB VIA-rpymmbl. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapaKTepHbIe cTerneHu okucieHus. CTpoeHue u Qu3nvYecKre CBOWCTBA MPOCTHIX BEIIECTB -
KHCJIOPO/A U Cephbl. AJUIOTPOITHBIE MOJU(PHUKAIIMN KACIOPOIa U Cepbl. XMMHUYECKHE CBOMCTBA
cepsl. CepoBosiopoJl, CTpoeHHue, (hu3nyeckre U XUMHYECKHe CBOicTBa. OKCHABI Cephl Kak
[PEICTABUTEIIN KUCIOTHBIX OKCUIOB. CepHasi KUCIIOTa, (PU3MYECKHE U XMMUYECKHE CBOMCTBA
(oOmme Kak MpencTaBUTENs Kiacca KHCIOT W crnenuduueckne). XUMUYECKUE PEaKInH,
JIeKAIIMe B OCHOBE MPOMBIIIICHHOTO Croco0a IMOJydeHHsl CEpHOWM KUCIOTHIL. [IpumeHeHue.
Conu cepHOW KHCIOTHI, KaUeCTBEHHAs peakius Ha cyiabpar-uoH. HaxoxmeHue cepbl u €&
COCJMHEHUI B Tpupojae. XUMHUYECKOE 3arpsi3HEHHE OKPYKAIOLICH Cpellbl COCIUHCHHUSIMU
cepbl (KHCIIOTHBIE JIOXIH, 3arps3HEHHE BO3AyXa U  BOJOEMOB), CIIOCOOBI €0
[1PEI0TBPAILLICHHSI

2.3

OOmiast  xapaktepuctuka 3neMeHToB VA-rpynnbl. OCOOEHHOCTH CTPOEHHS aTOMOB,
XapaKTepHbIE CTENEHH OKUCIEHHsS. A30T, PACIpOCTpaHEHHWE B MpHUpoje, (U3HUECKUEe U
XUMHUYeckre cBoiicTBa. KpyroBopor aszora B mnpupoge. AMMHAK, ero (Qu3Mueckue Hu
XMMHUYECKHE CBOICTBa, MoylydeHue U npuMeHeHue. Coiau aMMOHHMS, UX (PU3MYECKHE U
XMMHUYECKHE CBOMCTBA, NpUMeHeHHe. KauecTBeHHas peakiys Ha MOHbI aMMOHMS. A30THas
KHCIIOTa, €€ MOoJTydeHHue, PU3NYeCKUe U XUMUYECKHe CBOMCTBa (00IIMe Kak MpeJCTaBUTENs
KJj1acca KUCIOT U cnenuduueckue). Vicnonp3oBaHne HUTPATOB U coJiell aMMOHHUSI B KauecTBe
MUHEPAJIbHBIX yIOOpeHHH. XUMUYECKOe 3arpsA3HEHHE OKpPYKarolled Cpellbl COeINHEHUSIMU
a30Ta (KUCIOTHBIE J0XK]IU, 3arPA3HEHUE BO3/lyXa, TOYBBI U BOJOEMOB)

2.4

docdop, amnorponHsie Mogudukanuu ¢ochopa, (uznUeckrne M XUMUYECKHE CBOMCTBA.
Oxcun dochopa(yY) u dochopHas kuciora, (U3NIECKHE H XHUMHYECKHE CBOWCTBA,
nony4yenue. McnonpzoBanue ¢pocdaroB B kKauecTBe MUHEPAIBHBIX yI00pEHH

2.5

OOmas xapakrepucTrka 31eMeHToB |VA-rpymmel. OCOOEHHOCTH CTPOEHUS







ATOMOB, XapaKTepHBIC CTEICHW OKHCICHHS. YTJIEepOol, allJIOTPONHbIE MoaupHKanuy,
pacmpocTpaHeHue B Mmpupoae, (GU3HUECKHe W XUMHUYECKHE CBOWCTBA. AJCOpOIMS.
Kpyrosopor yriaepoma B mpupojae. OKcuIbl yriepona, WX (QU3UYECKUE H XHUMHYCCKHE
CBOWCTBA, JICHCTBUE Ha >KMBBIC OPraHW3MBbI, MOJYYCHHE U TMPUMEHEHHE. DKOJIOTUYECKUE
poOJIEMBbI, CBs3aHHBIE C OKcuaoM yriaepona(lV); rumore3a Ti00AIBHOTO MOTEIUICHUS
KJIMMaTa; TapHUKOBEIHN 3 dekT. YrompHas KuciaoTa u e€ coyn, uX pU3n4eckue u XMMHISCKUE
CBOWCTBa, IIOJIyueHHE M TIpuMeHeHHe. KadecTBeHHass peaknuss Ha KapOOHAT-HOHBI.
lcnionb30BaHre KapOOHATOB B OBITY, METUIIUHE, IPOMBIIIIEHHOCTH U CEIbCKOM XO3SICTBE

2.6

[lepBoHayanbHble MOHATHS 00 OPraHUYECKUX BEIIECTBAX KAaK O COEJUHEHHSIX Yriiepoja
(MeTaH, 9TaH, ATWJIEH, alETWIEH, 3TaHOJ, IJIMLUEPUH, YKCycHas kuciora). X cocraB u
xuMmuueckoe crpoeHue. IloHsthe o OMONOTMYECKM BaXKHBIX BELIECTBAaX: >KHUpaX, Oenkax,
YIJIEBOJaX - M WX POJM B JKM3HU 4YelioBeKa. MaTepuaibHOE €JUHCTBO OPTraHWYECKUX U
HEOPraHMYECKUX COCTUHEHUI

2.7

Kpemuuii, ero Qusnueckue M XUMHUYECKHE CBOICTBa, TMOJY4YeHHE U TNPUMEHEHHE.
CoenuHeHus KpemMHusi B mpupone. OOmme mnpencraBieHus o0 okcuae kpemHus(1Y) u
KpeMHHEBOH kucnoTe. CHIIMKATHI, UX UCHOJIb30BAHUE B OBITY, MEUIIMHE, IPOMBIIUIEHHOCTH.
BaxxHelilye CTpOUTENbHbIE MaTepHallbl: KEPAMUKA, CTEKIIO, LIEMEHT, OETOH, XKeIe300€TOH.
[Tpo6nembl 0€30MacHOr0 UCIOIB30BAHUS CTPOUTENBHBIX MaTEPHUAIOB B TIOBCEAHEBHOM KU3HU

2.8

XUMHUYECKUN OKCIEPUMEHT: HU3YYeHHE O0pa3lloB HEOPTaHWYECKUX BEIIECTB, CBOWCTB
COJITHOW KHCJIOTBHI; MPOBEJCHUE KAYECTBEHHBIX pPEaKIMi Ha XJIOPWU-WOHBI M HAOJIOJICHUE
MPU3HAKOB WX MPOTEKAHMS;, OMBITHI, OTpaXkarolre (QU3NYeCKHe U XUMHUYECKHE CBONCTBA
raJIOTeHOB U UX COeAMHEHUH (BO3MOXKHO HMCIIOIB30BaHUE BUICOMATEPHAIIOB); 03HAKOMIICHHE
c oOpa3namMu XIJIOpUIOB (TAJIOTEHHUIIOB); O3HAKOMIIEHHE C oOpa3namMu cepbl U e€
COCTMHEHHUSMHU (BO3MOXKHO HWCIIOJb30BaHUE BHJICOMATEPUAJIOB), HAOIIOJEHUE MpoIecca
oOyriauBaHUS caxapa MOJ JEHCTBHEM KOHIICHTPUPOBAHHOW CEpPHOW KHCIOTHI; H3Y4YCHHE
XUMHUYECKHX CBOMCTB







pa30aBIICHHONW CEpPHOM KHUCIIOTHI, MPOBEICHNE KAUYEeCTBEHHOW peaklMM Ha Cynb(haT-uoOH M
HaOJI0ICHNEe MTPU3HAKa €€ MPOTEKaHus; 03HAKOMJICHHE ¢ (PM3MYECKMMH CBOWCTBAMH a30Ta,
dbochopa m uUX coenMHEHHH (BO3MOXKHO HCIOJB30BAaHWE BHICOMATEPHAIIOB), OOpa3llaMH
a30THBIX U (PochOpHBIX yHAOOpeHUii; MOTy4eHHe, COOMpaHue, PaclO3HABAHUE M W3YYCHUE
CBOMCTB aMMMaKa; MPOBEJACHUE KaUeCTBEHHBIX PeaKlMii Ha MOH aMMOHUS U Qocdar- HOoH U
M3y4yeHUE IPU3HAKOB MX IPOTEKaHUSA, B3aMMOJCHCTBHE KOHIICHTPUPOBAHHOM Aa30THOU
KHCIIOTHI C MelIbl0 (BO3MOXKHO HCIOJB30BAaHUE BHJIEOMATEPHAIIOB); H3Y4YEHHE MOJIEei
KPUCTAUIMYECKUX PEIIETOK aimasa, rpaduTa, QysuiepeHa; O3HAKOMIIGHHE C IPOIECCOM
a7copOLMU PacTBOPEHHBIX BEUIECTB aKTHBUPOBAHHBIM YIJIEM U YCTPOMCTBOM MpPOTHBOrasa;
[oJy4eHue, CoOOMpaHue, paclo3HaBaHUE U N3yUYEHUE CBOMCTB YIIIEKUCIIOTO T'a3a; MPOBEICHNE
KAueCTBEHHBIX peakiuuid Ha KapOOHAT- M CUJIMKAT-HOHbI M H3Y4YEHHE NPU3HAKOB UX
[IPOTEKAHNS; O3HAKOMJIEHHE C MPOAYKIMEH CHUIMKATHOW IPOMBIIIJIEHHOCTH; PELICHUE
HKCIIEPUMEHTATBHBIX 33/1a4 10 TeMe «BakHelre HeMeTalljIbl U X COeIMHEHUS

MeTanibl 1 UX COSINHEHUS

3.1

OO1m1ast XapakTepUCTUKAa XUMUYECKUX 3JIEMEHTOB - METAJUIOB HA OCHOBAHUU UX IOJIOKEHUS B
[Tepuonnueckoil cucreme xuMuueckux snaeMeHToB .M. MeHneneeBa U CTpOEHUS aTOMOB.
CrpoeHne metamioB. Metamnueckas CBA3b M METAUINYECKass KPUCTAJUIMYECKAs PELIETKA.
DIEKTPOXUMHUUECKUN Psi/l HAIIPSHDKEHUH METallIoB

3.2

dusnueckue ¥ XMMHUYECKHE CBOMcTBa MeTauioB. OOIIMe CrocoObl MONyYEHHUsS METalIoB.
[loHsiTHE O KOPPO3MM METAJIIOB, OCHOBHBIE CIIOCOOBI 3alUTBHI MX OT KOppo3uu. CriiaBbl
(cTanb, 4yryH, JIOPATIOMUHUHN, OpOH3a) U UX PUMEHEHHUE B OBITY U MPOMBIIUIEHHOCTH

3.3

[[lenounble MeTaiibl: osI0KeHUE B [leproauueckoi cucreMe XUMUYECKUX daeMeHToB J[.M.
MeHneneeBa; CTpOCHUE MX aTOMOB; HaXOXJeHHE B mpupoje. Ouzndeckrne M XUMUYECKHUE
cBOiicTBa (Ha mpumepe HaTpuss W Kanmus). OKCHIBI W TUIPOKCHUIBI HATPUS M Kallus.
[[pruMeHeHne MEeTOYHBIX METANIOB U X COCTMHEHUI

3.4

[1lenouno3eMeIbHbIC METAJUIbI MAarHUM U KaJIbLMN: IOJ0KEHHIE







B [lepronnueckoit cucreme XxuMuueckux anemeHToB .M. MenzaeneeBa; CTpoeHUE UX aTOMOB;
HaAXOXICHHUC B Hpnpone. CDI/BI/I‘-IGCKI/IC U XHUMHUYCCKHC CBOﬁCTBa Mardivmda W KaJIblU:d.
BaxHeiimye coequHeHUsT KU (OKCUI, TUIPOKCHA, cOH). KECTKOCTh BOABI U CITOCOOBI
e€ yCTpaHEHHUs

3.5

AntoMUHUI: ToJokeHue B llepuoamyeckoil cuctemMe Xxumuyeckux snemento J[.U.
MeHieneeBa; CTpOCHUE aToMa; HaXOXJIeHue B mnpupojae. Du3nueckue U XUMUUYECKUE
CBOMCTBA aTtOMUHUSA. AMGDOTEpHBIC CBOMCTBA OKCHJIA U THAPOKCH/IA aTFOMUHHS

3.6

Kenezo: monoxxenue B [leprnoauueckoii cucteme xumuueckux snementon (.M. Mennaeneena;
CTPOCHHME aToMa; HaXOXJeHue B mpupoze. Ousznyueckrue M XMMUYECKHE CBOMCTBA Keye3a.
Oxcunsl, runpokcuabl u conu sxenesa(ll) u xenesza(Lll), ux cocras, CBOMCTBA U MOTyUYEeHUE

3.7

XUMUYECKUH DKCIICPUMEHT: O3HAKOMJICHME C O0pasllaMd METalIoB M CIUIAaBOB, HX
(U3HYECKUMU CBOMCTBAMH, W3yUCHHE PE3YJbTAaTOB KOPPO3UH METAUIOB (BO3MOXKHO
WCIIOJIb30BaHUE BUJICOMATEPHUATIOB), OCOOCHHOCTCH B3aMMOCHUCTBUS OKCHJIA KAaJbIHMS |
HATpUSI C BOJOW (BO3MOYKHO HCIOJIB30BAHWE BUICOMATEPHAJIOB); MCCIEIOBAHHE CBOMCTB
PKECTKOM BOJBI; TIpOIlecca TOPEHHUs >Kele3a B KHUCIOpoAe (BO3MOXHO HCIOJIb30BAHUE
BUJICOMATEPHAJIOB); MPU3HAKOB MPOTEKAHUS KAYSCTBCHHBIX pEaKIWid Ha HMOHBI (MarHus,
KambIusl, ATFOMUHMS, ITuHKa, *kene3a(ll) u xenesa(Ill), menu(H); nabmroneHue u omucanue
MPOIIECCOB OKPAIIMBAHUS TUIAMEHU WOHAMHM HATpUs, Kauus W Kalblus (BO3MOXHO
MCIIONIb30BAaHUE BHJIEOMATEPHANIOB); UCCleqoBaHHEe aM(pOTEPHBIX CBOMCTB THIPOKCHA
QTFOMUHHUS WM THJIPOKCHJA IMHKA; pEIICHHE OJKCIEPUMEHTAIbHBIX 3a1ad 110 TeMe
«BakHel1ne MeTasibl U UX COSIUHEHUS)

XVMHS 1 OKpY>Karollas cpesia

4.1

HoBble Mmarepuanbl U TexHoOJOruu. BemlectBa W maTepuanbl B TOBCEAHEBHOM KU3HU
YeIOBeKa. XUMHS U 3JI0pOBhe. be3omacHoe HCoab30BaHNE BEIIECTB U XUMHYECKUX PEAKITUN
B ObITY. [lepBas moMOIIb TPH XUMUYECKHUX 0KOTaX M OTPABICHUIX

4.2

OCHOBBI JKOJIOTMYECKOW TIPaMOTHOCTH. XHMMHYECKOE 3arpsA3HEHHE OKpPY)KAIOIIEH Cperbl
[1/IK. Ponp XxumMum B pemeHnn SKOJOTUUECKHUX MTPOOJIEM.




[IpuponHbIE MCTOYHUKU YIJIEBOAOPOJOB (Yrojib, MPUPOAHBIA Ta3, HE(TH), MPOAYKTHI HX
nepepadoTKU, UX POJIb B OBITY U IPOMBIIIIEHHOCTH

4.3  |XuMu4eckui SKCHEpPUMEHT: U3ydeHUEe 00pa3lioB MaTepuajioB (CTEKIIO, CIUIABbI METAJIOB,
[10JINMEPHBIE MaTEPUAIIbI)

Jliis IpoBeieHNs OCHOBHOTO FOCYIapCTBEHHOIO 3K3aMeHa o xumuu (nanee - OI'D no
XUMHHU) HCTIONIB3YETCsl epedeHb (KOIu(pUKaTOp) MPOBEPIEMBIX TPEOOBAHHUH K pe3yiabTaTaM
OCBOCHMS OCHOBHON 00pa3oBaTeIbHOM NPOrpaMMbl OCHOBHOI'O 00ILEro oOpa3oBaHHsS U
JJIEMEHTOB COJEPIKAHUSL.

Tabnuua 23.4
ITposepsiembie Ha OI'D o xumuu TpeOOBaHUS K pe3ysbTaTaM
OCBOCHMSI OCHOBHON 00pa3oBaTeIbHON MPOrpaMMbl OCHOBHOT'O 00IIIEro 0Opa3oBaHMs

Kon [TpoBepsiembie TpeOOBaHUS K IPEIMETHBIM pe3yabTaTaM 0a30BOTO
MIPOBEPSIEMOTO YPOBHSI OCBOEHHUSI OCHOBHOM 00pa30BaTeNbHON POrpaMMbI
TpeOoBaHUS OCHOBHOT0 00111ero 06pa3zoBanusi Ha ocHoBe PI'OC
1 [IpencraBienue:
11 0 TTO3HABAEMOCTH SIBJICHUN MPUPOJIbI, TOHUMaHHEe 00BEKTUBHON 3HAUMMOCTH OCHOB

XHUMHYISCKOM HAayKH KakK obnacTu COBPEMCHHOT'O CCTCCTBO3HAHUA, KOMIIOHCHTA
O6H.I€I>i KYJIbTYPBl U HpaKTquCKOﬁ ACATCIIBHOCTH YCJIOBCKA B  YCJIOBUAX
COBPECMECHHOT'O O6HI€CTB3; IMOHUMAaHHUEC MECTa XUMHUH CPCAU APYTHUX CCTCCTBCHHBIX

HayK

1.2
0 HAyYHBIX METOJIaX MO3HAHHUS, B TOM YHCJIE YKCIIEPUMEHTAIBHBIX U TEOPETHUECKUX
METO/aX HCCJIEAOBAHUS BEUIECTB U MU3YYCHHUS XHUMHUYECKUX PpEaKIUd; yMEHHUE
MCITOJTH30BaTh MOJICIH ISl OOBSICHEHUSI CTPOSHUSI aTOMOB M MOJIEKYT

13 0 cdepax mnpodecCHOHATHHOW JEATEeIBHOCTH, CBSI3aHHBIX C XUMHEH WU

COBPEMCHHBIMH TCXHOJOIUAMHU, OCHOBAHHBIMHU Ha JOCTHIKCHHAX XUMHUYECKOU
HAyKH, YTO TO3BOJUT OOYYaIOIIUMCS paccMaTpuBaTh XMMHIO Kak cdepy cBoei
Oymymiei mpodecCuoOHAIBHOM NeATEIFHOCTH U CACNIaTh OCO3HAHHBIN BBIOOP XUMUHU
KaKk MPOQWIBHOTO TpeaMeTa IMpH IMepexoie Ha YpPOBEHb CPEIHEro oOIIero
00pazoBaHUs




BJ'Ia,I[eHI/Ie CHCTEMOM XHMMYECKMX 3HAaHUH W YMCHHUE NPHUMCEHATH CHCTEMY
XUMHUYCCKUX 3HaHI/H71, KOTOpas BKIIKOYACT:

2.1

BAKHCHIIIME XMMUYECKHE IOHATHS: XUMHYECKHH OSJEMEHT, aToM, MOJICKYIa,
BEILIECTBO, IIPOCTOE M CJIOXKHOE BEILIECTBO, OJHOPOAHAS U HEOAHOPOJHAS CMECH,
OTHOCHUTEJIBbHBIC aTOMHAs M MOJICKYJSIpHAas Macchl, KOJMYECTBO BEIECTBA, MOJIb,
MOJISIpHAsi Macca, MOJIIPHBIM 00BEM, OKCHI, KMCIOTA, OCHOBAaHHE, CONb (CPEIHss),
XMUMUYECKasl PEaKIHs, PEaKIUH COCAMHEHHS, PEAKIUH Ppa3IOoKCHHS, DPEeaKIuu
3aMeIIeHus, peakuud OoOMeHa, TemloBo 3¢p¢dekr peakuuu, 5K30- U
SHIOTEPMHUYECKHE PEaKIMH, PAacTBOpP, MAaccoBasl OIS XMMHUYECKOTO 3JIeMEHTa B
COCAMHCHHUH, MACCOBas J0JIA U IMPOUCHTHAd KOHLCHTpALlKMA BCHICCTBA B PAaCTBOPC,
PO aToOMa, OJJICKTPOHHBIA CIIOW aTroma, aToMHas OpOHWTanb, paguyc aToma,
BAJICHTHOCTb, CTCIICHb OKHCJICHUSA, XMMHNYCCKad CBA3b, JSJICKTPOOTPHULATCIBHOCTD,
NOJISIPHAsE M HETIOJISIPHAs. KOBAJICHTHAS CBS3b, MOHHAS CBS3b, METAJUIMYECKasl CBS3b,
KpUCTAJIIIMYECKasi peliérka (aToMHasi, MOHHAs, METAJUIMYecKas, MOJEKYJspHas),
WOH, KaTHOH, aHHOH, OJJIGKTPOJIUT M  HEIIEKTPOJUT, JJIEKTPOIUTHYECKAs
UCCOIMANUs, PEaKIMH HOHHOTO OOMEHa, OKHCIUTEIHbHO-BOCCTAHOBUTEIILHBIC
pPEaKIUK, OKHCIHTENb W BOCCTAaHOBUTENb, OKHCICHHE U BOCCTaHOBJICHUE,
DIIEKTPOJIN3, XUMHYECKOE paBHOBECHE, OOpaTHMble W HEOOpaTHUMbBIE pEaKIuH,
CKOPOCTb XUMHUECKOH peakuuu, katanusarop, [1IK, koppo3us meransios, cruiaBsl

2.2

OCHOBOIIOJIararomuye 3aKOHbI XWUMHU: 3aKOH COXpaHCHHUA MacCCHI, nepnonnquKHﬁ
3aKOH I[I/I MCHI[eHeeBa, 3aKOH IIOCTOAHCTBA COCTaBa, 3aKOH ABOI‘aI[pO

2.3

TCOpPHUU XHUMHH: aTOMHO-MOJICKYJIApHAsA TCOpPUda, TEOpUAd BHGKTpOHHTquCKOﬁ
AN CCOILMall1

Biianenne ocHOBaMM XMMUYECKOW IPaMOTHOCTH, BKITFOYAIOILIEH

3.1

YMEHHE MPaBUIBHO HUCIIOJIb30BATh N3YYEHHBIE BEIIECTBA U MAaTEPHUAIIbI (B TOM YHCIIE
MUHEpaJIbHbIe YI00PEHNUs, METAJUIBI U CIUIABBI, TPOAYKTHI NEpepadOTKU MPUPOTHBIX
MCTOYHUKOB YIJII€BOJLOPOI0OB







(yruisi, mpupoaHOTO Ta3a, HepTH) B OBITY, CEIBCKOM XO3SHCTBE, Ha MPOM3BOJCTBE U
[MOHMMAHUE 3HAYCHUS >KUPOB, OCIKOB, YIICBOMIOB JUIsl OpPraHU3Ma YelIOBEKa, YMECHHE
[POTHO3UPOBATH BIIMSIHAE BEIIECTB U XMUMHUYECKUX MPOIECCOB Ha OPraHU3M YeIOBEKa
1 OKPYXKAIOIIYIO IPUPOJIHYIO CPey

3.2

YMEHHUE WHTETPUPOBATh XHMHYECKHUE 3HAHWS CO 3HAHUSIMH JAPYTHX YYCOHBIX
[pEIMETOB

3.3

HaJIM4YMe OIblTa paboThl € pa3IMYHBIMU MCTOYHMKAMM HHMOPMALUMU 10 XUMHHU
(Hay4yHas M Hay4yHO-IIONYJSpHAs JIUTEpaTypa, CIOBapu, CIPaBOYHUKH, HHTEPHET-

pecypcbl)

3.4

yMEHUE OOBEKTUBHO OLIEHMBAThb MH(OPMAIMIO O BELIECTBAX, UX IPEBpAILECHUSIX U
[IPAaKTUYECKOM IPUMEHEHHUM U YMEHME MCIOJIb30BaTh €€ JUIsl pEelIeHUs y4deOHO-
[103HABATEIIbHBIX 3a7a4

BiageHne OCHOBaMM IMOHATUHHOIO ammapara U CHMBOJIMYECKOIO S3bIKa XUMHUH IS
cocTaBlIeHUs] (OPMYJI HEOPTaHUYECKUX BEIIECTB, YPAaBHECHHH XMMHUYECKHX pPEaKIuil;
ocHOoBaMHU xuMudeckoit HomeHknaTypsl (LIPAC u TpuBuansHOM)

YMeHue OOBSCHATH CBS3b IIOJIOXKEHHS DJECMEHTa B HepHOI[H‘ICCKOﬁ CHUCTEME C
UV CJIOBBIMU XAPAKTCPUCTUKAMU CTPOCHUA aTOMOB XUMHUUYCCKUX 3JICMCHTOB (COCTaB u
3apsada  Aapa, 06mee YHuCJI0 3J'IeKTp0HOB), pacnpeacicHueM 3JICKTPOHOB  IIO
OHCPICTUYCCKHUM YPOBHAM aTOMOB IICPBBIX TpéX NEprUoa0B, Kallusd U KAJIbIUA

[IpencraBieHre O NEPUOAMYECKON 3aBUCUMOCTH CBOMCTB XMMMUYECKHUX 3JIEMEHTOB
(paguyc artoma, SJIEKTPOOTPULATENBHOCTb), MPOCTBIX U CIOXHBIX BEIIECTB OT
MOJIOKEHUsT JIeMeHTOB B llepuoauueckoil cucreme (B MalbIX MEpUOJIaX U TIIaBHBIX
MOArpyINIax) 1 3JEKTPOHHOTO CTPOEHUS aTOMa

YMeHue Ki1accupuIpoBaTh:

7.1

XUMHNYCCKHUEC 3JICMCHTBI

7.2

HCOPTraHNYCCKUC BCUICCTBA

7.3

XUMHUYCCKUC pCaKIINU







'YMEHHE OIPEACIIATD:

8.1
BAJICHTHOCTh M CTETIEHb OKUCJICHUSI XUMUYECKUX JIEMEHTOB, 3apsi]] HOHA

8.2 BUJI XUMUYECKOM CBSI3U M TUI KPUCTAJUIMUECKOM CTPYKTYpPBI B COSTMHEHHSIX

8.3 XapakTep Cpe/ibl B BOJHBIX pacTBOpaxX BEIIECTB (KUCIOT, OCHOBAHHUH )

8.4 OKHUCJIUTEh U BOCCTAHOBUTEIh

9 'YMeHue xapakTepu3oBarh (pu3nueckre u XMMUYECKHUEe CBOMCTBRA:

9.1 MPOCTBHIX BELIECTB (KUCIOPOJ, O30H, BOJAOpOH, rpadut, anma3, KpeMHUH, a30T,
docdop, cepa, XJI0p, HATPUIA, KM, MATHUH, KaJILIIUH, ATFOMUHUHN, )KEJIe30)

9.2 CIIOXHBIX BEIIECTB, B TOM UHCJIE€ HMX BOJHBIX pPAaCTBOPOB (BOAA, AaMMMAK,
XJIOPOBOJIOPOJI, CEPOBOAOPOJ, OKCHABI MU TUIpOKcuasl MmeTtaiwioB |-IIA rpymm,
amomunus, menu (II), munka, xeneza (II u III), oxecuawsr yrmepoma (II u IV),
kpemuus (IV), azora u docdopa (III u V), cepst (IV u VI), cepuucras, cepHas,
Q30THCTast, a30THas, pochopHas, yroipHas, KpEMHHEBAsi KUCIOTa U UX COJIN)

9.3 MPOTHO3UPOBATh W XapaKTepHU30BaTh CBOWCTBA BEIIECTB B 3aBHCHUMOCTH OT UX
coCTaBa W CTPOCHHS, INPHMEHEHHE BEIIECTB B 3aBUCHMOCTH OT WX CBOWCTB,
BO3MOXXHOCTH MPOTEKAHHSI XUMUYECKUX MTPEBPAIICHHUI B Pa3JIHMUHBIX YCIOBHIX

10 'YMeHUe COCTaBIISITh MOJIEKYJISPHBIE M HOHHBIC YPAaBHEHUS PEAKIIUii, B TOM YHUCIIE:

10.1 peaxiuii HFOHHOTO OOMeHa

10.2 OKHCJIUTEIbHO-BOCCTAHOBUTEIBHBIX pPEaKLU

10.3 WLUTIOCTPUPYIOIINX ~ XMMHYECKHE CBOMCTBAa M3YyUEHHBIX KIAccoB  (Tpyrm)
HEOPTraHMYECKUX BEIIECTB

10.4 MOITBEPKTAIOIINX TCHETUYECKYIO B3aUMOCBSI3b MEXI1Yy HUMH

11 'YMeHue BBIUUCIATH (IPOBOAUTH PACUEThl):

111

OTHOCHUTEIIbHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MAacChl BEIIECTB, MAaCCOBYIO JOJIIO
XUMHUYECKOTO PJIEMEHTA B COCIMHEHUHU







11.2

MAaCCOBYIO JOJIKO BCIICCTBA B paCTBOPC,

11.3 KOJIMYECTBO BEIIECTBA M €T0 MaccCy, 00beM ra3oB

11.4 10 YpPaBHEHUSAM XUMHUYECKHX PEaKIUi U HaXOJIUTh KOJIMYECTBO BEIIECTBA, 00BEM H
MacCy peareHTOB WU MPOJIYKTOB PEaKIHH

12 Bianenue (3HaHHUE OCHOB):

12.1 OCHOBHBIMH ~ METOJaMH  HAy4YHOTO IIO3HaHHWS (HAOJMIOJCHHWE, HW3MEpPEHHE,
DKCIIEPUMEHT, MOJICIIMPOBAHNE) TP MU3YUYCHUU BEIIECTB M XUMHUYCCKHUX SBICHMIA,
yMeHHE cHOPMYITUPOBATEH POOIEMY U IIPEUIOKHUTH ITYTH €€ PeIICHUS

12.2 Oe3omacHOil pabOThl ¢ XWMHUYCCKUMHU BEIISCTBAMH, XUMHYECKOH IOCYIOW W
nabopaTOpPHBIM 000pyIOBaHHEM

12.3 MpaBwiiaMd 0€30MacHOr0 OOpalleHUs C  BELIECTBAMH, HCIIOJIb3yeMbIMH B
[MOBCCTHCBHON XW3HU, MPABHJIAMHU IOBEACHHUS B IEISIX COCPEIKEHUS 3I0POBbS H
OKpY’Karolied IpUPOIHON CpeJibl; MOHMMaHue Bpeaa (OMacHOCTH) BO3ICHCTBUS HA
PKUBBIC OPTaHU3MBI  ONMPEACIEHHBIX BEIIECTB, CIOCOOOB YMCHBIICHHUS H
[IPEIOTBPALICHHUS UX BPEIHOI'O BO3ACHCTBHS

13 Hanwune mpakTUYeCKHX HABBIKOB IIAHUPOBAHUS W OCYIICCTBIICHHUS CIIETYIONINX
XUMHYECKHUX KCTICPUMEHTOB:

13.1 M3y4eHHEe U ONucaHue (U3UYECKUX CBOWMCTB BEIIECTB; O3HAKOMIIEHHE C
(U3HYECKUMH U XUMUYCCKUMU SIBIICHUSIMH; ONBITHI, WILTFOCTPUPYIONINE MPU3HAKH
MPOTEKAHUS XUMHUECKUX PeaKInui

13.2 n3yueHne crocoOoB pa3eseHus cMmecen

13.3 [OJIy4eHHEe KUCIOPOAa U U3YYCHHE €r0 CBOMCTB; MOJTYYSHHE BOJOPOAA U U3yUCHHE
€ro CBOMCTB; TOJyYEHHUE YTIECKHUCIOro Ta3a W U3yYEeHHE €ro CBOMCTB; IMOTYYCHHE
aMMHaKa 1 U3y4yeHHe ero CBOMNCTB

134 [IPUTOTOBJICHHUE PACTBOPOB C OMPEICIEHHON MacCOBOW 0Nl pacTBOPEHHOTO
BEIECTBA

135 [PUMEHEHHE WHIUKATOPOB (JakMyca, MeTHJOpaHka W QeHondranenHa) ans

OIIpEICIICHUS XapaKTepa Cpebl B pACTBOPAX KUCIIOT U IIEI0YCH




13.6

MCCJIEI0BAHNE U ONMCAHUE CBOMCTB HEOPraHMYECKUX BEIECTB PAa3IMUHBIX KJIACCOB;
M3y4CHUE B3aUMOJCWCTBHUS KHUCJIOT C METAJUIAMH, OKCHJAMHU  METAJIOB,
PAaCTBOPUMBIMM U HEPAaCTBOPUMBIMHM  OCHOBAHMSMHM, COJISIMU;  IIOJIYYEHHUE
HEPACTBOPUMBIX OCHOBAHUM; BBITECHEHHE OJHOIO METaJUla JPYTUM M3 PacTBopa
COJIM; UCClIeZIoBaHUE aM()OTEPHBIX CBOMCTB r’MAPOKCUIOB aTIOMUHUS U IIMHKA

13.7

PCLUICHUC OKCIICPUMCHTAJIbHBIX 3aJa4d 10 TEMaM: «OcHOBHEIE KJIACCBI
HCOPTaHNUYCCKUX COCﬂHHGHHﬁ)); «3JI€KTpOJII/ITI/I‘ICCKa$I JUCCOLIMals),
«Baxkneinine HeMeTaaabl U HX COCANHCHUA», «Baxueinme MeTalibl U HX
COCOAUHCHU A

13.8

XUMHYECKHE IKCICPUMEHTHI, WITIOCTPUPYIOIIUE MPU3HAKU TMPOTEKAHMS PEaKIIUA
MOHHOTO OOMCHA;, KAa4eCTBCHHBIC PEAKIMU Ha MPHUCYTCTBYIOIIHEC B BOIHBIX
pacTBOpax HOHBI: XJOpUA-, OpOMHUI-, HOAUA-, cyibdar-, ¢ocdar-, kapOoHaT-,
CUWIMKAT-aHUOHBI, THAPOKCUI- WOHBI, KATHOHbI AMMOHHS, MarHus, KaJIbIUs,
QITFOMUHMS, JKeme3a (2+) u xxenesa (3+), menu (2-+), HUHKA

14

YMmeHue:

141

[MPCACTABJIATL PE3YJIbTATBI DJKCIICPUMCEHTA B (bOpMC BBIBOJOB, A0Ka3aTCJILCTB,
l"pa(bI/IKOB n Ta6J'II/IH H BBIABJIATH OMIIMPUUCCKHUEC 3aKOHOMEPHOCTHU

14.2

YCTAHABJIMBATh CBSI3U MEX]y pealbHO HaOI0JaeMbIMU XUMUYECKUMH SIBICHUSIMU U
MpoleccamMy, MPOUCXOJSAIIUMU B Makpo- U MHUKPOMHpE, OOBACHATH MNPUUNHBI
MHOT000pa3usl BeLeCTB




HepequL 9JICMCHTOB COACPIKAHUA, ITPOBCPACMBIX HA OCHOBHOM I'OCYIapCTBCHHOM
9K3aMCHC 110 XUMHUU

Tabmuma 23.5

Kon IIpoBepsieMblii 2JIEMEHT COlEpKaAHUS
1 [lepBOoHAYAILHBIC XUMUYECKHE TOHSATHS
1.1 UucTeie BemecTBa 1 cMecr. CriocoObl pa3ieiieHus: cMecei
1.2 ATOMBI 1 MOJIEKYJIbl. XMUMHUECKHUE 3JIeMEHThI. CHMBOJIBI XUMHYECKUX




DJICMCHTOB. HpOCTBIe " CJIOKHBIC BEUICCTBA.

1.3 Xumuyeckas popmyia. BaleHTHOCTh aTOMOB XUMUYECKHX 3JIeMEHTOB. CTETeHb OKUCIICHUS

1.4  [Bakon mocTosiHCTBa cocTaBa BemlecTB. OTHOcuTeNbHAass aToMHas Mmacca. OTHOcHUTETbHAs
MOJIEKYJIIpHAst Macca. MaccoBas 10151 XUMHYECKOIO 3JIEMEHTA B COCIMHEHUHN

15 KonnuecTBo BemectBa. Moib. MomnsipHas Macca. MomsipHbiii 00bEM ra3oB. B3aumocBsizb
KOJINYECTBA, MACChl M YUCJIA CTPYKTYPHBIX €IMHULL BEILIECTBA

1.6 du3znueckue M XUMHUYECKHE SIBICHUS. XHUMHUYECKas peakuus M e€ MNPU3HAKU. 3aKOH
COXPAHEHUS MAacCChl BEUIECTB. XMMHUYECKUE YPABHEHUS

2 Ilepuonuueckuit 3akoH u llepuomuueckass cucremMa XUMHUYECKHX dyemMeHToB J[.H.
MenneneeBa. CTpoeHHE aTOMOB

2.1 [lepuonuueckuii 3akoH. Ileproanyeckas cucrtemMa XuUMHA4YecKHX dnemeHTtoB J[.H.
Menpneneesa. Ilepuonsl u rpynnsl. PU3MYECKUN CMBICH IMOPSAIKOBOIO HOMEPA, HOMEPOB
[1€pUO/Ia U TPYIIIbI JIEMEHTA

2.2 Crpoenue atomoB. CoctaB aTOMHBIX sifiep. M3oTonbl. DnekTpoHbl. CTpOEHUE 3IEKTPOHHBIX
o0onouek aroMoB TepBbIX 20 xumuyeckux snemeHToB Ilepuommueckoit cucremsr JI.U.
Menneneesa

2.3 3aKOHOMEPHOCTH B MU3MEHEHHUU CBOWCTB XMMHUYECKHMX 3JIEMEHTOB MEPBBIX TPEX MEPUOOB,
KaJns, KaJblUs (paguyca aToMOB, DJJIEKTPOOTPUIIATEILHOCTH, METAUIMYECKUX U
HEMETAITTNYECKUX CBOMCTB) M UX COEIMHEHUN B COOTBETCTBUU C IMOJIOKEHHUEM DIIEMEHTOB B
[lepronueckoil CuCTeMe U CTPOCHUEM UX aTOMOB

3 CtpoeHue BemiecTBa

3.1  [Xumuueckas CBSI3b. KoBanientnast (monsipHas u HEMOJISIPHAs ) CBSI3b.
DJIEKTPOOTPHULIATENIBHOCTh XUMHUUECKUX AJ1eMEHTOB. IOHHAas CBsI3b. MeTauinueckast CBA3b

3.2 |[Tumbl KpUCTAIUIMYECKHUX pEMIETOK (aroMHas, HWOHHAs, MeTalIM4ecKas), 3aBHCHUMOCTH
CBOWCTB BEILIECTBA OT TUIA KPUCTAJUIMYECKON PEIIETKU U BUIA XUMUYECKOU CBS3U

4 BaxHellnne NpeACTaBUTEIM HEOPraHMYECKUX BellecTB. Hemeramnel MU UX COEOUHEHUS.

MeTamisl 1 uX COCAUMHECHUA







4.1

Knaccupukanus U~ HOMEHKJIATypa  HEOPraHMYeCKHX COETMHEHMI: OKCHJIOB
(coneoOpasyrolue: OCHOBHBIC, KHCIOTHBIE, aM(OTEPHBIE) H HECOICO0pa3yoIne; OCHOBAHUN
(ménoyn U HEpPaCTBOPUMBIE  OCHOBAaHMS);  KHCIOT  (KUCIOPOJCOJEpKallue U
0OECKHUCIIOPOIHBIE, OMHOOCHOBHBIC © MHOTOOCHOBHBIC); COJICH (CPEIHUX U KHCIIBIX )

4.2 du3nyeckue M XUMUYECKHE CBOMCTBA MPOCTHIX BEIIECTB-HEMETAIJIOB: BOAOPOJA, XJOpa,
KHCIIOPOJIa, Cephl, a30Ta, pocdopa, yriepoaa, KpeMHUS
4.3 du3nyeckue U XMMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB-METAIOB: JIUTHS, HATPUS, KU,
MarHus U KaJIbIUs, ATFOMUHHUS, Kelle3a. DICKTPOXUMHUSCKUAN PsiT HANPSDKEHUH METalIOB
4.4 dusnyeckue U XUMHUYECKHE CBOMCTBA  BOJOPOAHBIX  COCAMHEHUH  HEMETaJlIOB:
XJIOPOBOZOPOA, CEPOBOIOPO/IA, AMMHUAKA
4.5 duznyeckue U XMMHUECKHUE CBOMCTBA OKCUAOB HemeTamioB: cepsl (IV, VI), azota(Il, IV, V),
docdopa(Ill, V), yrnepomga(Il, IV), kpemuus(I'Y). [lonydeHrne OKCHUI0B HEMETALIIOB
4.6 Xumudeckue cBorictBa okcuaoB: metauioB |A-1A rpynn, nunaka, menu(I1) u xenesza(Il, I1).
[lonyyeHue OKCHI0B METAILIOB
4.7 XUMUYeCcKHe CBOMCTBA OCHOBaHUI U aM(OTEPHBIX THUAPOKCUIOB (HA MPUMEPE THIPOKCHIOB
QIFOMUHWS, JKee3a, TMHKa). [lonyderre oCHOBaHMA U aM(OTEPHBIX THIPOKCHIIOB
4.8 OOmue XUMHUYECKHUE CBOMCTBA KHCIOT: XJIOPOBOAOPOTHOM, CEPOBOJOPOIAHON, CEPHUCTOM,
CEepHOM, a30THOH, (GocPOopHON, KpeMHUEBOU, yrosbHOW. OcoOble XUMHUYECKHE CBOWCTBA
KOHLEHTPUPOBAHHOW CEPHOM U a30THOM KUCHOT. [lomyduenue kuciaor
49 OO01re XMMUYECKUE CBOMCTBA cpeHuX coneid. [lomyuenue comeit
410 [[lomyuenue, cobupaHue, pacro3HaBaHUE BOJIOPOAA, KACIOPOIa, aMMHUAKa, YTIIEKHCIOro ra3a
B TabOpaTopun
411  [IlomyueHue aMMMaKa, CEpHOW M A30THOH KHUCIOT B HPOMBIIIIEHHOCTH. OOImue crnocoObl
[TOJTY9ICHUS METAJIJIOB
412  [Ceneruyeckas CBSI3b MEXKAY KJIaCCAMHM HEOPTaHUYECKUX COCTUHEHUI
5 XUMHUYECKUE PEAKIUU
5.1 Knaccuukanus XuMHUECKUX PeakIUi 10 Pa3MTUYHbIM IPU3HAKAM: TI0 YUCITY







I COCTaBY YYacTBYIOIUMX B pEaKUMU BEHIECTB, MO TEIIOBOMY 3¢ (deKTy, 1Mo M3MEHEHUIO
CTENEHEH OKUCICHUS XUMUYECKUX JJIEMEHTOB

5.2

TeroBoli »h(}EeKT XUMHUECKOW peakluh, TEPMOXHMUYECKHE YpaBHEHHUSA. OK30- U
SHI0TEPMUUYECKHE peakiuu. TepMOXUMUYECKHE YpaBHEHUS

5.3

OXKHUCIINTEIIFHO-BOCCTAHOBUTEIIbHEIC pE€aKknum. OKHCIIUTEI ¥ BOCCTAHOBUTEIIH. Hpoueccm
OKHCJICHHMA M BOCCTAHOBJICHHA. SHGKTPOHHbIﬁ 0alaHC OKHMCIIMTEIbHO-BOCCTAHOBUTEILHOM
[PCaAKIINU

5.4

Teopm{ BHCKTPOHHTHHCCKOﬁ Jucconuanuu. KaTI/IOHI)I, AHHWOHBI. :‘)J'ICKTpOJ'II/ITI)I U
HCOJICKTPOJIUTHI. CunbHbIE U Cla0kIe OJICKTPOJIUTHI. CreneHb JUucCconranmn

5.5

Peakiium MOHHOro oOMeHa. YCJOBUS NPOTEKaHUS PEAaKUUH HMOHHOIO OOMEHa, IHOJHbIE U
COKpAILlCHHBIC HOHHBIE YPAaBHEHUS PEaKIIUN

XHUMHS M OKpYXKarolas cpeaa

6.1

BemectBa 1 Marepualibl B IIOBCEJHEBHOM JKHM3HM 4YeJIOBEKa. be3onacHoe HCIOJIb30BAHHE
BELIECTB U XUMUYECKHUX peakluil B 1abopaTopuu U ObITy. [lepBas moMoIp npu XUMHUYECKUX
0’KOrax M OTPaBJICHUAX

6.2

XUMHUECKOe 3arps3HeHHE OKpY)Karollel cpenbl (KHUCIOTHBIE NOXAM, 3arpsA3HEHUE MOYBHI,
BO3lyXa U BOJOEMOB), cmocoObl ero mnpeaoTBpaiieHus llpenenbHas pomyctumas
koHuentpauus BemiectB (IIAK). Ponap XuMuMM B pelIEHHH SKOJIOTMYECKHUX MPOOIEM.
Y cunenue napHuKoBOro dddexTa, pa3pyIieHrue 030HOBOTO CIIOs

6.3

[Ipumenenue cepbl, azora, ¢ocdopa, yriepoja, KpeMHHs M UX COEIUHEHMH B OBITY,
MEIUIMHE, TPOMBIIIEHHOCTH U CEIbCKOM Xo3siiicTBe. IIpuMeHeHne MeTaljioB M CIUIaBOB
(ctanb, 4YyryH, AIOPIIOMHUHUHN, OpoH3a) B OBITY M HPOMBIIIJICHHOCTH HX COEAMHEHUIL.
[ToHsITHE O KOPPO3UH METANIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI X OT KOPPO3UU

6.4

[IpupoHbIE MCTOUYHUKU YTIJIEBOJOPOJOB (Yroyib, MPUPOJHBIN Ta3, HEPThb), MPOAYKTHl HX
nepepaboTku (OEH3UH), X POJIb B OBITY ¥ IPOMBIIUIEHHOCTH

6.5

[lepBoHayalbHbIE TOHATHS 00 OPraHMYECKUX BEHIECTBAX KaK O COCIUHEHUSX YIIIepoaal
(MeTaH, 3TaH, STWIEH, alleTUJIEH, 3TaHOJ], TJIUUEPUH, YKCycHass kuciota). Ilonstue o
OMOJOTMYECKH Ba)KHBIX BEIIECTBaX: >KHpaxX, Oelkax, yriieBoJaX - U HX pPOJU B KU3HU
yeloBeKa

PacyéThl:




7.1  |mo popmysiaM XUMHYECKHX COCAMHEHUI

7.2  |maccel (MaccoBOI) TOJIM pacTBOPEHHOTO BEIIECTBA B PACTBOPE

7.3  |NO0 XUMHUYECKHM YPaBHECHHUSIM

Coaepsxanue yueOHOr0 npeamera
8 KUIIACC
IlepBoHayajbHBIe XUMHYECKHE TOHATHS

Tena u BemectBa. CBOMCTBA BellecTB. DTallOHHBIE (PU3MYECKHE CBOWCTBA BelIeCTB. Marepuaia u
MaTepHuaioBeeHre. Poiib XMMUU B )KU3HH COBPEMEHHOT0 obmecTBa. OTHOMEHHE 00IecTBa K XUMHUU:
xeMouausa U xemohoousi.

Meroast  usydyenuss xumuu. HaOmonenue. Okcnepument. MopenupoBanue. Mogenun
MarepuaibHble U 3HAKOBBIE WJIM CUMBOJIbHBIE.

I'azbl. JKunkoctu. TBepasle BemecTsa. B3anMHbIe Iepexoabpl MEXKIy arperaTHBIMU COCTOSIHUSIMU
BEIIECTBA: BO3TOHKA (CyOmumaIus) u aecyoaumalius, KOHACH AU U UCTIapeHne, KPUCTAIUTH3AIMs U
IIJIaBJICHUE.

®uznueckue sBiIeHUsA. YucTele BemecTBa U cMecu. |'oMOreHHble U TeTeporeHHsle cmecu. Cmecu
razoo0OpasHble, Xujakue, TBepiable. CrocoObl pa3/esieHus CMECei: MEeperoHKa Wid JUCTULISAIUS,
OTCTauBaHue, (pUIbTPOBAaHUE, KPUCTAJUIM3ALMS, BblMapuBaHue. XpoMaTtorpadus. [IpuMenenue 3Tux
Croco0o0B B J1abOpaTOPHOM NMPAKTUKE, Ha MPOU3BOJICTBE U B OBITY.

XUMUYECKHE DIEMEHTBI. ATOM M MOJIEKynbl. 1IpocTeie M ciokHBIE BemecTBa. AJUIOTPONUS HA
npumepe Kuciopoga. OCHOBHBIE TOJIOKEHUST aTOMHO-MOJIEKyJsipHOro ydeHus. Monwl. Bemectsa
MOJIEKYJIIPHOTO Y HEMOJIEKYJIIPHOI'O CTPOCHHS.

3Haku (CMMBOJIBI) XMMHMYECKUX 3JieMeHTOB. MHdopmanus, KOTOpyr0 HECYT 3HAKM XHMHUYECKUX
3JIEMEHTOB. DTUMOJIOTHSI HAa3BaHUM HEKOTOpPbIX xuMuuyeckux snemeHToB. [ICXD J[.M. Menneneesa:
KOPOTKONEPUOAHBIA M JIMHHONEPUOAHBIN BapuaHThl. [lepuoasl u rpymnmel. ['maBHas u moOouHas
noarpynnsl. OTHOCUTENBbHASI aTOMHAs Macca.

Xumnueckue ¢opmyisl. MHaekcsl 1 ko3dduuuentsl. OTHOCUTENbHAs MOJIEKYJIsIpHAs Macca.
MaccoBast 105151 XUMHUYECKOT0 3JIeMEHTa B coelnHeHuu. MHpopMmalus, KOTOpyro HECYT XMMHUECKHE
(bopMyIIbI.

BanentHocts. CTpykTypHBbIe (OpMyIibl. XUMHUYECKHE 3JIEMEHTHI C IMOCTOSIHHONW M NEpEeMEHHOM
BaJICHTHOCThIO. BbIBOJ (dopmyssl coenuHeHHs 1O BajeHTHOCTH. OrmpeneneHne BaJeHTHOCTH
XUMHUYECKOTO AIeMeHTa 1o ¢opmyse BemiecTBa. CocTaBiaeHNe HA3BaHUN COSIUHEHUN, COCTOSIIUX U3
JBYX XMMHUYECKUX 3JIEMEHTOB, 110 BAJIECHTHOCTHU. 3aKOH IMOCTOSIHCTBA COCTAaBA BEILIECTB.

XHAMHYECKHE peakuuu. PeareHTel M NpOAYKTHl peakuuu. [Ipu3HAKM XWMHYECKMX pEaKIui.
VYcnoBus ux NpoTeKaHus U NpekpaiieHus. Peakuuy roperns. OK30TepMUUECKHE U SHIO0TEPMHUUECKHE
peakiuu.

3aKkOH COXpaHEHMs MacChl BEIIECTB. XHUMHUYeCKHE YypaBHEHHs. (COCTaBI€HHE XHMHUYECKUX
ypaBHeHuil. MH(popMalus, KOTOPYIO HECET XUMUYECKOE YpaBHEHUE.

Knaccuukanuss XUMHUECKUX PEaKUMH MO COCTaBy M YMCIY PEAareHTOB W MPOAYKTOB. THIIbI
XUMHUYECKUX peakuuil. Peakuuu coeanHeHus, pas3ioxeHus, oOMeHa, 3amenieHus. Kartanuzatopsl u
KaTajus.

Xumuueckuu sxcnepumenm.

3HaKOMCTBO C XHMHYECKOH TMOCynoi, mpaBwiaMu paboThl B Jj1abopatopud H HpuéMamu
oOpareHust ¢ J1abopaTopHbIM 000PYAOBaHUEM.

Baskneiilue npeacTaBUTeIH HEOPraHUYECKHUX BeleCTB




CocraB Boznyxa. [lonstue 006 0OBEeMHON J0j€ KOMIIOHEHTa MPUPOJHON Ta30BOH cMmecu —
BO3ayxa. Pacuer o6bemMa KOMIIOHEHTA ra30BOM CMECH 10 €ro 00bEMHOM J10J1€ U HA000pOT.

Kucnopon. O3son. Ilomyuenue xucinopoga. CoOupaHue © pacrlo3HABaHHWE KHCIOPOJA.
XHWMHYECKUE CBOMCTBAa KHUCJIOPOJA: B3aUMOJEHCTBHE C METAJJIaMU, HEMETaUIaMH M CJIOXKHBIMHU
BemiectBami. [Ipumenenne kuciaopoaa. KpyroBopot kuciaopojaa B npupoe.

Oxkcuppl. O6pa3oBaHue Ha3BaHUM OKCUIOB 1O ux Gopmyinam. CocrapieHue GopMys OKCUAOB IO
Ha3BaHusaM. [IpeacTaBuTenn OKCUIO0B: BO/IA, YIIIEKHUCIIBIN T'a3, HETallleHasl U3BECTb.

Bonopoa B npuposne. ®Pusnueckue M XMMHYECKUE CBOMCTBA BOAOPOJA, €ro IOIYYEHUE U
MIPUMEHEHUE.

Kucnotsl, ux cocraB u kinaccudukauusa. Murudutopsl. Tabmuna pactBopumoctu. ComnsiHas U
CepHasi KUCIIOThI, UX CBOMCTBA U MPUMEHEHHE.

Conu, UX cocTaB W Ha3BaHMs. PacTBopuMOCTh coiieil B Boje. [IpeacraBurenu comei: Xjaopunu
HaTpusi, KapOoHaT HaTpus, pocdar KaabLUUs.

[TocTostnnass ABoraapo. KonnuectBo Bemectsa. Monb. MonsipHas macca. KpaTHble enuHMIIbI
M3MEPEHHST KOJIMYECTBA BEIIECTBA — MHIIIUMOJIb M KHUJIOMOJIb, MIJUIUMOJISIPHAS M KUJIOMOJISIpHAs
MacChl BEUIECTB.

Pacuersl ¢ wucnonb3oBaHWEM TOHATHA «KOJMYECTBO BEIIECTBA», «MOJISIpHAs Maccay,
«IOCTOSIHHAsA ABOTaApO».

3akon ABoraapo. MomsipHblid 00beM Ta3000pa3HbIX BemiecTB. OTHOCUTENIbHAS TUIOTHOCTh
OJIHOT'O Tra3a Io APYyromy.

KpatHble enuHUIBI U3MEPEHUsT KOJIMYECTBA BEIIECTBA — MIJUTUMOJISIPHBIA M KUJIOMOJISIPHBIN
00BEMBI Ta30B.

Pacuets! ¢ ucnosib30BaHUEM MOHSATUN «KOJIMYECTBO BEIIECTBAY», «MOJISIPHAS MACCay, «MOJISIPHBIN
00BEM Tra30By», «4UCI0 ABOTaIpoO».

I'uapocdepa. Kpyrosopor Boabl B mpupoge. Pu3uyeckne M XUMHUYECKHE CBOMCTBA BOJBI:
B3aUMO/ICHICTBUE C OKCUAAMHU.

OcHoBaHusl, UX cOCTaB. PacTBOpHUMOCTh OCHOBaHMUI B Bojie. MI3MeHeHUEe OKpacKu WHIMKATOPOB B
menoyHoi cpene. [lpencraBurenu menoyei: THAPOKCUIBI HATPUSL, KAJIUS U KaJbIIHUS.

PactBopurens n pactBopeHHoe BemecTBo. PacTBopsl. PactBopenue. I'mapatel. MaccoBast nons
pacTBOPEHHOr0 BellecTBA. PacueThl, CBSI3aHHBIE C WCIOJb30BAHUEM TIOHSATHUS» MaccoBasl J0Js
PacTBOPEHHOTO BEIIECTBAY.

OO6o06menre cBeneHUt 00 OKCHAaX, UX Kiaccu(uKaIMu, Ha3BaHUSAX M cBoWcTBax. CrocoObl
MOJTYYEHUST OKCHIOB.

OcHoBanus, WX Kiaccupukanus, Ha3BaHHUS W CBOWCTBAa. B3amMmojeicTBHE ¢ KHCIOTaMH,
KHUCJIOTHBIMU OKCHJAMH M COJsIMU. PasnokeHue HepacTBOPUMBIX OCHOBaHUU. CriocoObI MOTy4eHUs
OCHOBaHM.

Kucnorel, wmx wmaccudpukammuss u HazBanus. OOmmMe XWMHUYECKHE CBOWCTBA KHCIIOT.
B3auMopeiicTBue KHCIOT C MeTaulaMd. OJNEKTPOXMMHMUYECKUH psiJi  HaNpsOKEHUH METaJlIoB.
B3anMopeiicTBre KUCIOT C OKCHIaMU METAIIJIOB. B3anMoieiicTBHE KUCIIOT C OCHOBAHUSIMU — PEAKITUS
HelTpanu3anuu. BzaumopeilictBue KucmoT ¢ colsMu. [lomyueHue  OECKHCIOPOMHBIX U
KHCJIOPOJICOACPIKAITUX KUCIIOT.

Conu, ux xnaccudukanus U cBoicTBa. B3aumoseiicTBue conell ¢ MeTamiaMu, 0COOEHHOCTH THX
peakuuii. BzaumozaencTBue coliei ¢ COIsIMH.

l'eneTnueckue psabl MeTauia W HeMerauia. ['eHeTMdeckas CBSI3b MEXIy Kiaccamu
HEOPTraHUYECKHUX BEIIECTB.

Xumuyeckuul dsxcnepumenm:

HaO/to/leHne HM3MEHEHHMs] OKpackd HMHAMKATOPOB B PacTBOpax KHUCIOT, COJIeH U IIeNovei,
nu3ydyeHue BzaumonencTus okcuaa meau (II) ¢ pacTBopom cepHOM KMCIIOTBI, KUCJIOT ¢ METAJUIAMH,
peakuuil HEeWTpaau3aluH, MOJYyYEHHE HEpPaCTBOPHMBIX OCHOBAHMM, BBITECHEHHE OJIHOIO MeTalla
JIPYTUM U3 pacTBOpa COJIM, PEIICHUE 3KCIEPUMEHTAIbHBIX 3aJau Mo TemMe «BakHeliue Kiacchl
HEOPraHWYECKUX COETMHEHUI.



Ilepuoanyeckuii 3axkoH u Ilepmoamueckas cucrema xumMu4yeckux diaementos JIH.
MenpeneeBa. CrpoeHue aTomMoB. XMMHYeCKas CBfA3b. OKHCIMTEIbHO-BOCCTAHOBHMTE/IbHbIE
peakuuu

EcrecTBeHHBIE ceMelCTBAa XMMUYECKUX JIEMEHTOB: ILIEJIOYHbIE U LIEIOYHO3EMEIbHbBIE METALIbI,
raJloreHbl, UHEPTHBIE Ta3bl. AMGPOTEpHOCTb. AM(OTEpHBIE OKCHABI U THIPOKCUABL. KomriekcHbie
COJIN.

Otkpsitue .M. Menneneessim 113 u cozganue um ICXO.

AToMbl Kak ¢opMa CyIIECTBOBAHUS XMMHUYECKUX 31eMEHTOB. OCHOBHBIE CBEJCHUS O CTPOCHUH
aToMoB. Jloka3zarenbcTBa CIOXKHOCTH cTpoeHusi atromoB. Ombithl Pezepdopna. Ilnanerapuas monens
CTPOEHHUS aTOMOB.

CocTtaB aTOMHBIX sJ€p: HPOTOHbI, HEUTpOHbl. OTHOCUTENbHAs aTOMHas Macca. B3aumocBs3b
MOHSATUI «IIPOTOH», KHEUTPOH», «KOTHOCUTEJIbHAS aTOMHAs1 Maccay.

Mukpomup. INEKTPOHBI. CTPOCHUE AIEKTPOHHBIX YPOBHEN aTOMOB XHUMUYECKUX 3JIEMEHTOB

NoNe 1-20. [1onsiTHe 0 3aBEpUIEHHOM 3JIEKTPOHHOM YPOBHE.

W3oronbl. ®usnueckuit cmbicn cuMBOIMKM llepmoanueckoit  cucrempl. CoBpeMeHHas
dbopmynuposka [13. VI3meHeHUs: CBOWCTB 3JIEMEHTOB B MEPHOJAX U TPYIIaxX, Kak (YHKIHS CTPOCHUS
AJIEKTPOHHBIX 000JI0YEK aTOMOB.

XapakTepucTuKa 3J€eMEHTa-MeTaula U 3JeMeHTa-HemeTaia o ux nonoxenuto B [ICXD JI.N.
Meneneesa.

WNonnas xumuueckasi cBs3b. MoHbI, 00pa3oBaHHbIE aTOMaMU METAJIOB U HeMeTalsioB. CXeMbl
0o0pa3oBaHMsl MOHHOH CBSI3U JJIsi OWHApHBIX coenWHEHHWH. MOHHBIE KPHCTAIIIMUECKUE PEIIeTKH |
(bu3nuecKkre CBOMCTBA BEIIECTB C 3TUM THIOM peiieTKu. [lonarue o GopmynbHON eaMHMIIEe BEIIECTBA.

KoBasnenTHass XuMu4Yeckasi CBsA3b. OJIEKTPOHHBIE W CTPYKTypHble (opmynbl. KoBaneHTHas
HenoJsipHast cBsA3b. (Cxembl 00pa30BaHUS KOBAJIGHTHOM CBSI3W i OMHAPHBIX COCTUHEHHIA.
MounekynsipHble 1 aTOMHbIE KPUCTAJNIMYECKUE PEIIETKH, U CBOIMCTBA BEILIECTB C 3TUM THIIOM PELETOK.

ONEeKTPOOTPULATENBHOCTD. Psp anekTpoorpunarenbHocTu. KoBaneHTHasI mosipHas XUMHUYECKast
cBa3b. (Cxembl o0Opa3oBaHMsI KOBAJIEHTHOM TMOJSPHOM CBSI3W JUisi OWMHApHBIX COEAMHEHUH.
MounekynsipHble 1 aTOMHBIE KPUCTAJUINYECKUE PELIETKH, CBOMCTBA BEIIECTB C TUM TUIIOM PEIIETOK.

Mertannuueckas XUMHUYECKas CBs3b W MeTaJUIMUecKas KpHUCTajuiMueckas pemerka. CpoiicTBa
BELIECTB C 3TUM THUIIOM penieToK. EnnHas npuposa XMMHUYECKHUX CBSI3EH.

Crenensb okucienus. CpaBHeHHE cTeNeHEeW okucaeHus U BajJeHTHOCTH. [IpaBuia pacuera crenenu
OKHCIIEHHS 10 (hopMyIaM XUMHUYECKUX COCAMHEHHH.

OKHCIUTENbHO-BOCCTAHOBUTEbHBIE  peakiuu. OrmnpeneneHue CTENEeHEeW OKUCICHMS  JUIsS
3JIEMEHTOB, 00pa3ymoIMX BELIECTBA Pa3HbIX KiIaccoB. Peakiuy MOHHOTO OOMEHa M OKHCIUTENBHO-
BOCCTaHOBHUTENbHBIE peakui. CocTaBlieHuEe ypaBHEHUN OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUMA
METOIOM 3JIEKTPOHHOTO OayaHca.

Xumuueckuu sxcnepumenm:

u3yueHne oOpa3loB BELIECTB METAJUIOB M HEMETAJJIOB, B3aWMOJIEHCTBHE TMJIPOKCHAA LIUHKA C
pacTBOpamMH KUCJIOT U ILIEI0YeH, MPOBeIeHNE OMBITOB, WILTIOCTPUPYIOMIUX MPUMEPHl OKHCIUTEIBHO-
BOCCTAHOBUTEJIbHBIX PEaKIUil (TopeHue, peakliuu pa3iokKeHus, COeTUHEHHS).

Mesicnpeomemnvle cea3u

Peanuzanus MeXnpeIMETHBIX CBA3€H IMPU M3yYEHUU XUMHUHU B 8 KJlacce OCYLIECTBIISIETCS Yepe3
UCIOJIb30BaHWE KaK OOIIMX €CTECTBEHHOHAYYHBIX TIOHATUM, TaK M TIOHATUH, SBJISIOLIMXCS
CUCTEMHBIMH JIJIs1 OTJEJIBHBIX IPEIMETOB €CTECTBEHHOHAYYHOT'O IIUKJIA.

OO01ue ecTecTBEHHOHAYYHbIE IOHSTHS: HAyYHbIN (QakT, rTunoresa, Teopus, 3aKOH, aHaJIU3, CHHTE3,
KJaccu(uKanus, NepuoANIHOCTb, HAOII0IeHNEe, SKCIIEPUMEHT, MOJICIMPOBAHUE, U3MEPEHUE, MOJIEIb,
sIBJICHUE.

duszuka: Matepusi, aToM, JIEKTPOH, IPOTOH, HEUTPOH, NOH, HYKJIH/I, U30TOMbI, PaINOaKTUBHOCTb,
MOJIEKYJa, 3JIEKTPUYECKUIl 3apsf, BELIECTBO, Telo, 00bEM, arperaTHOE COCTOSIHME BEIIecTBa, TIas,
¢u3nvecKre BEIMYUHBI, €INHULBI H3MEPEHHsI, KOCMOC, TUTaHETHI, 3BE31b1, COHIIE.

buonorust: potocuntes, npixanue, ouocdepa.



I'eorpadus: armocdepa, ruapocdepa, MUHEpalbl, TOpPHBIE IMOPOJbI, MOJE3HBIE HCKOMAEMBIE,
TOIUIMBO, BOJTHBIE PECYPCHI.

9 KJIACC

BemecTBo M XMH4YecKasi peakius

[Tepuonuueckuii 3akoH. [lepuonuueckas cucrema xumudeckux ssneMeHtoB .M. Menpgeneesa.
Crpoenue aToMoB. 3aKOHOMEPHOCTH B M3MEHEHUHU CBOMCTB XMMHYECKUX AJIEMEHTOB MEPBBIX TPEX
[IEPUOJIOB, KaJIUsl, KaJIbLUS M HMX COCAUHEHUHM B COOTBETCTBUU C IIOJIOKEHUEM DHIIEMEHTOB B
[Tepuoanueckoit CUCTEME U CTPOCHUEM UX aTOMOB.

CrpoeHue BeniecTBa: BUJIbI XUMHUYECKOW CBSI3U. THIBI KPUCTAIIMYECKUX PELIETOK, 3aBUCUMOCTD
CBOWCTB BEILIECTBA OT TUIIA KPUCTAJUIMYECKOW PEIIETKU U BUJIA XUMUYECKOU CBSI3H.

Krnaccudukanus 1 HOMEHKIATypa HEOPraHMYECKUX BEIIECTB. XMMHUYECKHE CBOWCTBA BEILIECTB,
OTHOCAILIUXCSA K Pa3IMYHBIM KJIacCaM HEOPraHMYECKUX COCAMHEHUN, TEeHEeTHYecKas CBs3b
HEOPraHUYECKHUX BEILECTB.

Knaccudukanuss XUMHYECKUX peaKIuid 10 pPa3IudyHbIM IpU3HAKaM (MO0 YUCIYy U COCTaBy
YYaCTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIIOBOMY 3(PQEKTy, M0 M3MEHEHHIO CTETEHEH OKHCIICHUS
XUMHYECKHUX 3JIEMEHTOB, M0 OOPAaTHMOCTH, MO0 YYaCTHIO KaTanu3aTopa). JK30- U JHIOTCPMHUYCCKHE
peakuu, TepPMOXUMHUYECKUE YPABHEHHUS.

[lonsiTue o ckopoctu xumuueckod peakiuu. IloHsTe 00 00paTUMBIX M HEOOPATHUMBIX
XUMHUYECKUX peakuusax. [[oHATHEe O TOMOTeHHBIX M IeTepOreHHbIX peakuusx. [loHsTue o kartanuse.
[Tonsitie 0 xuMUYecKoM paBHOBecHU. DAKTOPHI, BIUAIONIME HA CKOPOCTb XUMHUYECKOM pPEaKIMu U
MOJIOKEHNE XMMUYECKOTO PABHOBECHSI.

OKHCIIUTENbHO-BOCCTAHOBUTENIBHBIE ~ PEAKIIUU,  JJCKTPOHHBIM  OajaHC  OKHCIUTEIbHO-
BOCCTAHOBUTENBHOM peakunu. CocTaBieHnEe YPaBHEHUU OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUN
C MCIIOJIb30BAaHUEM METO/1a AIEKTPOHHOTO OanaHca.

Teopus 3NEKTPOIUTHUECKON TUCCONUALIMN. DIEKTPOIUTHI U HEANEKTPOIUThL. KaTHOHBI, aHUOHBI.
MexaHu3M AUCCOLMAIIMM  BEIIECTB C PA3IMYHBIMA BUJAMH XUMHUYECKOW cBsi3u. CTeneHb
nucconuanui. CHUIIbHbIE U c1a0ble SIeKTPOIUTEHI.

Peakuuu uoOHHOro oOMeHa. YCIIOBUS MPOTEKaHMSI pPEaKIHMi HOHHOrO OOMEHa, IOJHBIE H
COKpalll€éHHblE HOHHBbIE YypaBHEHHUs peakiuil. CBONCTBa KHUCIOT, OCHOBAHMM M COJE€l B CBeTE
MPEACTABICHUIN 00 JIEKTPONIMTHUUECKON aucconuanuu. KauectBeHHbIe peakiiy Ha HOHBL. [loHsATHE O
TUAPOIU3E COJIEH.

Xumuueckuu sxcnepumenm.

MPOBEJICHUE OTBITOB, WIIIOCTPUPYIOIIUX MPHU3HAKKA TMPOTEKAHHs pPEaKIHii HMOHHOTO OOMeHa
(oOpa3oBaHue ocajka, BblAEIEHUE ra3a, 00pa3oBaHUE BOJbI), OMBITOB, WUIIOCTPUPYIOIINX MPUMEPHI
OKHUCJIUTEIHHO-BOCCTAHOBUTENBHBIX ~pEaKIMid (TOpEHUE, PEaKIUH PA3I0KEHUs, COCIUHEHHUS),
pacro3HaBaHNE HEOPTAHMYECKUX BEIIECTB C MOMOIIBIO KAYeCTBEHHBIX PEAKIIMNA HA WOHBI, PEIICHUE
AKCIEPUMEHTAIIbHBIX 3a/1a4.

HeMeTasibl M UX cOeTMHEHUSI

Obmast xapaktepuctuka rajgoreHoB. OCOOEHHOCTH CTPOCHHS aTOMOB, XapaKTEpHBIC CTEMEHU
okucnenus. CtpoeHne W (U3MYECKHE CBOMCTBA MPOCTHIX BEIICCTB — TAJOTCHOB. XHWMHUYECKHUE
CBOMCTBa Ha TMpuMepe xjopa (B3aUMOJCWCTBHE C MeTalIaMH, HeMeTaJUlaMH, MIeJI0YaMH).
Xnopooaopoa. ComnsiHast KUCIOTa, XUMUYECKHE CBOMCTBA, MOJIy4eHUE, MpuMeHeHue. JleiicTBrue xmopa
Y XJIOPOBOJIOPOJIa HA OPraHU3M 4esoBeKa. BaxkHelie XJI0pUAbl U UX HAX0XKJIEHHUE B IPUPOJIE.

OO6mas xapaktepuctuka 371eMeHTOB VIA-rpymmbl. OCOOEHHOCTH CTPOSHUS aTOMOB, XapaKTEPHbBIS
crenenn okucieHus. CtpoeHue W (puU3MUECKHe CBOWCTBA MPOCTHIX BEIIECTB — KHCIOPOAA M CEpPHI.
AnnotponHbie MOAU(HUKAIMKA KUCIOpOAa W cepbl. XHUMHYECKHE CBOWMCTBa cepbl. CepoBOIOpPOI,
CTpoeHHE, (PU3NYECKHE M XHMHUYECKHE CBOMCTBA. OKCHIBI CEphl KaK MPEACTABUTEIN KHUCIOTHBIX
okcuoB. CepHast KucIoTa, PU3NYECKUE U XMMHUYECKHE CBOMCTBA (00IIMe KaK MpeAcTaBUTENs Kilacca
KHCIOT ¥ crenuduueckre). XUMHYECKHE PEaKlUH, JeKallie B OCHOBE MPOMBIILIEHHOTO crocoba
MOJy4YeHUs] CEpHOU KHUCIOTHI. [IpuMmenenue cepHoil KucinoThl. CoMu CEpHOUM KHUCIIOTHI, KAUYEeCTBEHHAs
peaknus Ha cyib(ar-uoH. Haxoxxaenue ceprl U €€ coelMHEHH B IpHpoJie. XUMUYECKOE 3arpsi3HeHUe



OKpY’KaIOIIeH Cpebl COSNUHEHUSMU CEephl (KUCIOTHBIC O, 3arpsA3HEHUE BO3/IyXa U BOJIOEMOB),
CHOCOOBI €ro MpeA0TBPAaIlECHHUS.

OO0mmas xapakTepucTuka 31eMeHTOB VA-rpymibl. OCOOEHHOCTH CTPOSHUSI aTOMOB, XapaKTEPHBIC
CTETNIEHH OKUCICHHUS. A30T, pacHpoCTpaHEHUE B MpHpoje, (u3Hueckue U XUMHUYECKHE CBOMCTBA.
KpyroBopot azora B mpupone. AMMHAK, €ro (pu3nyYecKue W XUMHUYECKHUE CBOWCTBA, MOJIYYCHUE U
npuMmenenue. Colln aMMOHUSA, UX (QU3NYECKUE U XMMHUYECKHUE CBOMCTBa, mpuMeHeHnue. KauectBenHas
peaxivs Ha HOHbI aMMOHHSI. A30THAsI KUCJIOTa, €€ TonydeHue, (PU3NIecKrue U XMMHYECKHUEe CBOMCTBA
(obmuMe Kak mpencTaBUTENs Kiacca KUCIOT U crnenuduyeckue). Mcnonp3oBaHuE HUTPATOB U CoJed
aMMOHHS B Ka4eCTBE MHHEPAIBHBIX YHOOpEHUU. XUMHUYECKOE 3arpsi3HEHUE OKPYKAIOIIEeH Cpebl
COCMHEHUSIMHU a30Ta (KUCIIOTHBIE JOXKIH, 3arpsA3HEHHE BO3]yXa, MOuYBbI U BoAo&MOB). Docdop,
aiotpornHbie Moaudukaryu docdopa, husndeckue u xummuueckue cpoiictsa. Oxcuna docdopa (V) u
dbochopnas kucnora, pu3nuecKkre U XUMUUYECKHE CBOMCTBA, mojydeHue. Mcnonb3oBanue gocdaTtoB B
KaueCTBE MUHEPATBHBIX YIOOpEHUH.

O6mas xapakTepuctuka 31eMeHToB [VA-rpymnnbl. OcOOEHHOCTH CTPOEHHUSI aTOMOB, XapaKTepHBIE
CTETIEHH OKHUCJICHUS. YTIEpOoJ, aUIOTPONHbIE MOIUGUKAIMK, pPACIPOCTPaHEHHE B MPUPOAE,
¢dbusznueckue M XuUMUYecKkHe cBoicTBa. Ancop6mus. KpyroBopor yriepoma B mpuponae. Okcuibl
yriepoja, ux (pU3NUEeCKHUe U XMMUUYECKHE CBOMCTBA, NIEWCTBHE HA YKUBBIE OPraHU3MBbI, TIOJYYCHHE U
MpUMEHEHHE. OKOJOTMYecKHe MpoOsieMbl, CBs3aHHbIe C okcuaoMm yriaepoga (IV), rumoresa
r7100abHOTO TOTEIUICHUS KIMMara, MapHUKOBBIA 3(dekr. YrompHas Kuciora W e€ COlMH, HX
¢dbu3nueckue M XUMHYECKHE CBOWCTBa, MOJydyeHHWe M mpuMeHeHue. KadecTBeHHass peakuus Ha
kapOoHaTuoHbl. Vcrnonb3oBaHuEe KapOOHATOB B OBITY, MEIMLMHE, NPOMBILUIEHHOCTH U CEIbCKOM
XO3SIICTBE.

[lepBoHayasibHbIE TOHATHS 00 OpraHUYECKHUX BELIECTBaX KaK O COEIMHEHUSX yriepoja (MeTaH,
9TaH, OTWUJIEH, AaleTH/IeH, OJTaHOJ, TJUIEPUH, YKCycHas Kuciora). [IpuponHble HUCTOYHHKHU
YTJI€BOAOPOAOB (yroJib, IPUPOAHBIN ra3, HeQTh), MPOAYKTHl UX NepepadoTku (OE€H3MH), UX POJb B
OBITY U IPOMBINUTIEHHOCTH. [ToHsATHE 0 OMONTOTHYECKH BaKHBIX BEIIECTBAX: )KUpaX, Oelkax, yrieBoaax
— W WX DPOJU B JKM3HM dYeNOBeKa. MarepuanbHOE €AMHCTBO OPraHUYECKUX U HEOPTaHWYECKUX
COCIMHEHUM.

Kpemnunuii, ero ¢uznveckne u XUMMUYECKUE CBOWMCTBA, MOJydeHHEe W mpuMmeHeHue. CoeaumHeHus
KpemMHusi B mpupone. Obmue mnpencrasBienus o6 oxcuae kpemuus (IV) um kpemHHEBOW KucIoOTe.
CunikaThbl, UX UCTIOJIB30BaHUE B OBITY, B MPOMBIILICHHOCTH. BakHelIIne CTPOUTENIbHBIC MaTepUAIbI:
KepaMuKa, CTEKJO, IIeMEHT, OeToH, xkene300eToH. I[IpobneMbl 0e€30macHOr0 HCIONb30BAHUS
CTPOUTETHHBIX MaTEPUAJIOB B TIOBCEHEBHOM KU3HHU.

Xumuueckutl SKCnepumeHm:

U3y4eHHE 00pa3lloB HEOPraHMYECKHX BEIECTB, CBOWCTB COJISIHOM KHCIIOTBI, IPOBEJICHHE
KAueCTBEHHBIX peakuuid W HaOMIOJeHNEe TMPU3HAKOB UX TMPOTEKAHMS, OMBITHL, OTpaXKAIOIINE
(bU3MYeCKre U XMMUYECKHE CBOMCTBA HEMETAJIJIOB M X COSAMHEHUH, PEIIeHNEe IKCIIEPUMEHTATBHBIX
3a/1a4 1o TeMe «BakHeil11e HeMeTaIbl U UX COCTUHEHUSI.

MeTa/uibl M UX COeTMHEHUsI

OO0miast XxapakTepuUCTHKa XUMHUYECKUX SJIEMEHTOB — METaUIOB Ha OCHOBAaHUU HMX MOJIOKEHUS B
[Tepuonnueckoit cucreme xumuueckux anemeHToB [[.M. MenneneeBa n crpoenusi atomoB. CTpoeHue
METaJUI0B. MeTallmnyecKkas CBs3b U METAJUIMYECKash KPUCTAILIMYECKAs pelIETKa. DIEKTPOXUMHYECKHUI
psan HampsbkeHud MertayuioB. dusnueckue M XMMHUYECKHE CBoOMcTBa MeTayuioB. OOmue crnocoOsl
noJiydeHus: MeTauioB. [ToHsATHE 0 KOPPO3UH METAIIIOB, OCHOBHBIE CIIOCOOBI 3AIUTHI UX OT KOPPO3HH.
Crnnagsl (CTallb, 4YyT'yH, JIOPATIOMUHUM, OpOH3a) U UX MPUMEHEHHUE B ObITY U MPOMBIIIEHHOCTH.

[lenounble MeTaymibl: mojioxkeHue B Ilepuonuueckoit cucreme xumudeckux snemeHto .M.
MenpeneeBa, CTpo€HHE UX aTOMOB, HaxoxkJeHue B mpupoje. Puznueckue U XMMHUYECKHUE CBOWCTBA
(Ha mpumepe Hatpus U Kanusi). OKCUIBI U TUAPOKCHABI HATpusi U Kanus. [I[puMeHeHue MIeTOUYHbIX
METAJIJIOB U UX COEAUHEHUH.

[[lenoyHo3eMenpHbIE METAJUIBI MAarHUM W KaJIbLMK: MOJoKeHue B llepmoamyeckoir cucreme
xumuueckux sneMmeHtoB .M. MeHnneneeBa, CTpoeHHME HX aTOMOB, HaXOXJECHHE B MPUPOJE.



du3nyecKkrue U XUMUYECKHE CBOMCTBA MarHus M Kajblus. BakHeime coenuHeHns KanbIys (OKCHI,
TUAPOKCH, colin). KECTKOCTH BOJBI U CLIOCOOBI €€ yCTpaHEHUS.

AmoMmuHuil: nonoxenue B Ilepuonnueckoit cucreMe XumMudeckux 3ineMeHToB .M. Menneneesa,
CTPOEHHUE aToMa, HaxoXJeHue B mpupoje. Puznueckue M XHMHYECKHE CBOICTBA aIOMHHMUS.
AmdoTepHbIe CBOWMCTBA OKCH/IA U TUPOKCHIA ATFOMUHHUSL.

Kenezo: nonoxenue B Ilepronnueckoit cucreme xumuueckux snemeHtoB J[.M. Menneneena,
CTPOCHUE aToMa, HaXOXkJIeHHE B npupoje. Ou3nyeckue U XUMUYECKHUE CBOMCTBa xene3a. OKCUbI,
ruapokcubl ¥ coiu xkenesa (1) u xxenesa (I1), ux coctas, CBOMCTBA U TTOJTYYCHHE.

Xumuyeckuil oKcnepumenm.

O3HaKOMJIEHHE ¢ o00pa3llaMi METaJUIOB M CIUIABOB, HMX (PU3UYECKUMU U XUMUYECKUMH
CBOWMCTBAaMH, pEIICHUE OKCIEPUMEHTAIBHBIX 3aJad M0 Teme «BaxHelmume wMeTambl U UX
COEIMHEHU .

XuMHus H OKpYy:KaloLas cpeaa

BemectBa u Marepuaisl B IOBCEJHEBHOM JKU3HU YeJlOBEKa. bezonacHoe MCnoyib30BaHUE BEILIECTB
Y XUMUYECKUX peakiuii B ObITy. [lepBast momMoIpb npyu XMMHUYECKUX 0KOTaX U OTPABIICHUSIX.

XUMHYECKOE 3arpsi3HEHUE OKpYXKarolleil cpeabl (MpeaenbHas OMyCTUMAasi KOHIICHTPAIUs
Beuiects (nasnee — [1/IK). Ponp Xxumuu B perieHuu 3K0J0THYECKUX MPOOIIEM.

Mesicnpeomemnvle cea3u

Peanuzarust MeXnpeaMeTHBIX CBS3EH MPU M3YYCHHH XUMHUU B 9 Kjacce OCYIIECTBISECTCS depe3
UCIOJIb30BaHWE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX TOHATUN, TaK W TOHATHH, SBISIOIUXCA
CUCTEMHBIMU JJIS OTACJIbHBIX MPEIMETOB €CTECTBEHHOHAYYHOTO ITHKJIA.

OO0mue ecTecTBEeHHO-HAy4YHbIE TOHSATHSA: Hay4dHbIM (akT, rumores3a, 3aKOH, TEOpHUs, aHAIM3,
CUHTE3, KJIacCH(PUKAIUs, TIEPUOTUIHOCTD, HAOIOICHUE, SKCIICPUMEHT, MOJICITHPOBAHUE, H3MEPEHNE,
MOJIETIb, SIBJICHUE, TAPHUKOBBIN 3()PeKT, TEXHOTIOT S, MaTepPHAIIbI.

dusnka: Matepus, aToM, dJIEKTPOH, TPOTOH, HEUTPOH, MOH, HYKJIU/I, U30TOIbI, PaINOAKTUBHOCTD,
MOJIEKYJa, JJIEKTPUYECKUN 3apsll, MPOBOJHUKH, TOTYIPOBOJAHHUKH, TUIIEKTPUKH, (POTOIIEMEHT,
BEILIECTBO, TEJO, OO0BEM, arperaTHOe COCTOSTHWE BEIIECTBA, Ta3, pacTBOpP, PACTBOPUMOCTb,
KpUCTATNYecKasl peréTka, CIUIaBbl, (U3UYECKHe BEIWYUHBI, €AMHUIIBI U3MEPEHHS, KOCMHUYECKOe
MIPOCTPAHCTBO, TUIAHETHI, 3BE3/161, COJTHIIE.

buonorus: ¢otocunTe3, apixanue, Ouochepa, SKOCHUCTEMa, MHHEpAIbHBIE YyIOOpEeHHS,
MHUKPOIJIEMEHTBI, MAKPOIJIEMEHTHI, TUTATEIHHBIE BEIIECTBA.

I'eorpadus: armocdepa, rumpocdepa, MHHEpaNbl, TOPHBIE MOPOJBI, MOJIE3HBIE HCKOMAEMBIE,
TOIUIMBO, BOJIHBIE PECYPCHI.

TeMaTnuyeckoe NJIAHMPOBAHUE

8 KJIACC
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HNOHATUH. PacKpsIBaTh poib XUMUHU
B IIPUPOJE U JKU3HU YEJIOBEKA, €C

ApPYTrUMHU
Pasnuuare uyucThle BemecTBa WU

CBA3b C HayKaMH.

cMecH; OJIHOPO/THBIE u
HEOJTHOPOJHbIE cMecu. Paznmuyath
buznvecKue u
aprneHus. CnemoBaTh alropuTMam
MCIIOJIb30BaHUS

XUMHNYCCKHUC

IKCIIEPUMEHTAIBHBIX METOJIOB —
HAONIOJICHUST W DKCIEPUMEHTA.
HaGnronaTs ¥ onuceIBaTh 0OBEKTHI
P TIPOBEJICHUM JIEMOHCTPAIMA U
T1a00pPaTOPHBIX OTIBITOB o
M3YYEHHUIO (DUBUUYECKUX CBOICTB
Croco00B  paszfeneHus
CnengoBatb

IIOJIb30BAaHUA

BEIIIECTB,
cMecel
MpaBUIIaM

BEIIIECTB.
XUMHYECKON OCY101 u
1abopaTOpPHBIM 00OPYIOBAaHHEM, a
TaKKe ImpaBwiaM oOpallleHus ¢
XUMHYECKIMH  BEIIECTBAMH B

COOTBETCTBUU C MHCTPYKLUEN INPHU

BBITIOJTHEHUH IIPaKTUYECKOU
paborst  Ne 1.  BeictpauBath
pa3BEpHYTbIE  NHCbMEHHBIE U

YCTHBIE OTBETBI C ONOpPOM Ha
nHpopManuo ©3 y4eOHWKA U

CIIPaBOYHBIX MAaTEPHAJIOB.

Onpenensats MIPU3HAKU
XUMHUYECKHUX PEAKIHUM, YCIOBUSA UX

nporekanus. OOBACHATH CYIIHOCTh
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(1)I/I3I/I‘-IGCKI/IX n XUMHWYCCKUX
SIBJICHUI C TOYKU 3PEHHS aTOMHO-
MOJIEKYJIIPHOTO y4YeHHSI.
KnaccudumupoBars  xummuyeckne
peakuuy (IO YUCIy U COCTaBy
pearupyromux W 00pa3yromuxcs
BemiecTB). CocTaBiiATh  (OPMYIIBI

OMHAPHBIX BEILIECTB o
BaJICHTHOCTH u OTIPECTISATh
BaJICHTHOCTh 1o dbopmynam
BCIIICCTB. PaccraBnsath

KOdhGUIIMEHTHI B ypaBHEHUSX
XHUMUYECKHX peakiuii. [IpoBonuTh

BBIYUCIICHUS o dopmynam
XUMHUYECKHUX COEIMHEHUI u
YpaBHEHUSAM XUMHYECKUX
peakuui. [IpumensaTh
€CTECTBEHHO- HAyuyHbIE METO/[IbI
MO3HAHUSA (B TOM qucie
HaOro1eHue, MOJIEIUPOBaHHE,
HKCIEPUMEHT u OCHOBHbIE
ornepauuu MBICIIUTEIIBHOM
JIEATEIbHOCTH (cpaBHEHHUE,
KJIacCU(pUKaIus) BricTpauBats

pa3BEpHYTbIE  NUCHBMEHHBIE U
YCTHBIE OTBETBI C OINOpPOM Ha
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CIIPaBOYHBIX MAaTEPHAJIOB.
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Hcnons3oBath XUMUYECKYIO
CUMBOJIUKY  JUIS  COCTaBJIEHHS
(GbopMya BEIIEeCTB, MOJICKYJSIPHBIX
YPAaBHEHUN XUMHUYECKHUX PEAKIHl C
y4acTHeM KHCIIOpO/1a.
XapakTepHu3oBaTh (omHchIBaTh)
cocTaB BO31yXa, (uznueckue u
XMMUYECKHE CBOWMCTBA KUCIIOPOJA,
CrocoObl ero MOJIy4EHUS,
NpUMEHeHHe W  3HAUYeHUEe B
OPUPOJE M JKU3HU  YeJIOBEKa.
CpaBHMBATh peaKIUU TOPEHUs U
MEJIEHHOTO OKHCIICHHUS.
OOBACHATD CYIIHOCTb
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2.2

Bonopon.
IlonsTue o
KHCJIOTax U
COJISIX

2.3

Bona.
PacTtBopsI.
[TonsiTue 06
OCHOBaHMSIX

AKOJIOTHUECKUX npobiem,
CBSI3aHHBIX c 3arpsi3HEHUEM
BO3/yXxa. BBIUUCIATH KOIMYECTBO
BemlecTBa, 00BEM  rasza 1O
dopmynam. BeictpauBats
pa3BEpHYTbIE  MUCBMEHHbIE U
YCTHBIE OTBETBI C OIIOPOM Ha
uHpopManuio u3 ydeOHUKA U
CIPaBOYHBIX MAaTEPUAIIOB.

PackppiBaThb CMBICII  H3y4acMbIX
IIOHATUA U INPUMEHATH  ITH
IIOHATUS IIPU ONMCAHUU CBOWCTB
BEIIECTB M MX IPEBpallCHUI.

Xapakreprus3oBaTh (onuceIBaTh)
¢duznueckue U XUMHUYECKHE
CBOWCTBA BOAOPOJA, CIOCOOBI €ro
HOJy4YeHus, IpUMEHEHHUE.
Hcnonb3oBath XMUMUYECKYIO

CUMBOJIMKY  JJI1  COCTaBIJICHUS
(dbopMyIT BEIIECTB, MOJICKYJISIPHBIX
YpPaBHEHUN XUMHUYECKHX PEAKLIHN C
y4acTUeM BOAOpoJa. Bwruuciars
MOJISIPHYIO Maccy BEIIIECTB;
KOJIMUYECTBO BeEIIecTBa, 00BEM rasa,
Maccy  BemectBa;  [IpoBoauTh

pacuéTsl o ypaBHEHUSM
XUMHUYECKUX peaxIuii:
KOJIMYECTBA, 00BEMa, MacChl
BEIIECTBA o U3BECTHOMY
KOJIMYECTBY, 00BEMY, Mmacce
peareHToB A HPOIYKTOB
peaKIuu.

PackpeiBaTh CMBICT  H3y4aeMBbIX
MOHATUH W NOPUMEHATh  3TH
MOHATUS TIPU OINHUCAHUU CBOWCTB
BEIIECTB W HUX MPEBPAIICHUM.
XapakTepu3oBath (QU3NYECKHE U
XUMHUYECKHE CBOMCTBAa BOJBI, &
poJib Kak  pacTBOpUTENs B

MIPUPOIHBIX nporueccax.
CocTtaBisiTh YpaBHEHUS
XUMHUUYECKHX PEaKuil ¢ ydyacTHEM
BoAbl.  OOBACHATH  CYIIHOCTh
IKOJIOTUYECKHUX mpo0Jem,

CBs3aHHBIX C 3arpsiI3HCHUCM




OcHoBHbIE
KJIaCCHI

2.4 HEOpraHu4ec
KHX
COCIMHEHUN

Hroro no pazneny
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28

IPUPOJHBIX BOJ, CIOCOOBI OUHUCTKH
BOABI OT TpUMeced, Mepbl 0
OoXpaHe BOJA OT 3arpsi3HEHUS.
[TpoBoauTH BBIUMCIICHHUS c
MIPUMEHEHUEM TMOHSATHUS «MaccoBast
JI0JI1  BEUIeCTBa B PAacTBOPE».
BricTpanBath pa3BEPHYTHIE
IIMCbMEHHBIE U YCTHBIE OTBETHI C
omopoii Ha uWH(pOpPMALIUIO W3
yueOHUKa u CIIPaBOYHBIX
MaTepuasoB.

KnaccudumupoBars  u3y4aeMbie
BEIIIECTBA 10 COCTAaBY M CBOKCTBaM.
CocraBnath (OpMyJibI  OKCHJOB,
KHCJIOT, OCHOBaHMH, coOJiel H
HA3bIBaTh UX IO MEXIyHApOIHOMN
HoMmeHknarype. [IporHosupoBath
CBOICTBa BEIIECTB Ha OCHOBE
o0IMX  XUMHUYECKUX  CBOICTB

M3yYEHHBIX KJIIaCCOB/TPYIITT
BCIICCTB, K KOTOPbBIM OHU
OTHOCSTCS. CocraBnsTth
MOJIEKYJIIpHbIE ypaBHEHUSA
peaKIuii, WILTFOCTPUPYIOIINX

XMMUYECKHE CBOICTBa M CIIOCOOBI
MOJIy4eHUs] BEIECTB M3YYEHHBIX
KJIaCCOB/TPYII, a TaKxKe
MOJTBEPKIAIONINX T€HETHIECKYIO
B3aMMOCBSI3b MEXTY HUMH.
[Tpon3BONTE  BBIYMCICHUS  TIO
YpaBHEHHSIM XUMHAYECKHIX
peakuui. BeicTpanBath
pa3BEpHYTblE  MUCBMEHHbIE U
YCTHBIE OTBETHl C ONOpOHl Ha
uHpopmanMio U3 ydeOHHKA U
CIPaBOYHBIX MAaTEPUAIIOB.

Pazpnen 3. llepnonnyeckuii 3axkon u [lepuoguyeckas cucreMa xumuieckux 3j1ementosn /1. U.

MenaeneeBa. CtpoeHne aToM0OB. XUMHU4YecKasi CBA3b. OKHCINTEIbHO-BOCCTAHOBUTEIbHbIE

peakuun
ITepnonnueck PackpsiBaTh cMBICT
31 Wi 3aKOH U bubnuorexa MIEPUOANYECKOTO 3aKOHA.
' [Tepuoanueck [HOK OnuceIBaTh CTpOCHUE TAOIUITBI
as CUcTeMa https://m.edsoo  «Ilepromndeckas cucrema
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XUMHYECKHUX
ajeMeHToB /I,
.
Meunneneena.
Ctpoenue
aToma

3.2

XuMuueckas
CBSI3b.
OKUCIUTEIBH
o-
BOCCTAHOBHUTE
JILHEIC
peakuumn

.ru/7f41837c

XAMUYECKUX dieMeHTOB JI.1.
MenneneeBa». MoaenupoBaThb
CTPOEHHE aTOMa, SHEPreTUYECKIX
YPOBHEW U MOYPOBHEU MPHU
MTOMOIIN PUCYHKOB, JIEKTPOHHBIX
KOH(HUTypanui u
aneKTpoHHOTrpaduyeckux Gopmy.
[TosicHATH PU3UYECKUI CMBICTT
MOPSIIKOBOTO HOMEPA, HOMEPOB
MEepHO/Ia U TPYIIIBI 3JIEMEHTA.
XapakTepu30BaTh XUMHUUECKHE
AIIEMEHTHI MEPBBIX TPEX MEPUOJIOB,
KaJIni, KaJIbIIWH U MX COCTUHEHUS
o nosnoxenuto B [lepuonnueckoit
cucreme /.M. Menneneena.
OOBACHATH 00IIIHE
3aKOHOMEPHOCTH B U3MEHEHUU
CBOMCTB XMMUYECKHX IJIEMEHTOB
(M3MEeHeHHe painyCcoB aTOMOB,
AIIEKTPOOTPHUIIATETILHOCTH,
BaJICHTHOCTH) U UX COEIMHEHUH B
npezenax MajiblX IEPHOJIOB U
TJIaBHBIX TOATPYIII C y4ETOM
CTPOCHHUSI X aTOMOB;
BeicTpauBath pa3BEpHYyThIE
MMCbMEHHBIEC U YCTHBIE OTBETHI C
omopoi Ha HHPOPMAITHIO U3
yueOHUKA U APYTUX UCTOUHUKOB, B
ToM uncie MHTepHera.

PackpbiBaTh CMBICIT NU3y9aeMbIX
noHsTHA. OTIpeeNsITh BHT
XUMHUYECKOH CBSI3U B COCTUHEHUH.
MonenupoBaTh CTPOCHHE MOJIEKYIT
IIPH IOMOIIY PUCYHKOB, MOJIETIEH,
ANEKTPOHHBIX U CTPYKTYPHBIX
dbopmyn. Mcnonb30BaTh
XUMHUYECKYIO CHMBOJIMKY JUISI
cocTaBiieHus1 GOpMyJl BELIECTB,
AIIEKTPOHHOTO OajlaHCca peaKIii.
Onpenenars CTENEeHb OKUCIECHUS
aTOMOB XMMHYECKUX JIEMEHTOB TIO
dbopMynaM U COCTaBISITh POPMYJIBI
OMHAPHBIX COSAMHEHUI T10
CTETICHH OKUCJICHHSI aTOMOB
XUMHUYECKHUX 3JIEMEHTOB.



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

OrnpenensiTe OKUCIUTENb U
BOCCTaHOBHUTEIb. PaccTaBisiTh
KO2(DPUITUEHTHI B CXeMaxX MPOCTHIX
OKHUCITUTEIHLHO-
BOCCTAHOBUTEIIBHBIX PEaKIUi
METOJIOM 3JICKTPOHHOTO OaaHca.
Habmo1aTh XMMUYECKUE OTIBITHI
10 IJIaHY, aHAJTM3UPOBATH U JIENIaTh
BBIBOJIbI. BrICTpanBath
pa3BEépPHYTHIC MMCEMEHHBIC U
YCTHBIC OTBETHI C OMIOPOW Ha
uH(popMaLKIO U3 yueOHUKA U
JPYTUX UCTOYHUKOB, B TOM YHUCIIE
HuTepHerTa.

Uroro no pazneny 15
bubnuoreka
OK
PesepsHoe Bpe 6 - >
PBHOC BpEMA https://m.edsoo
ru/7f41837¢
OBIIEE
KOJIMYECTBO 68 7
YACOB IIO
ITPOT'PAMME
9 KJIACC
Koaunuect
BO
OIIEHOYH
Ne  HaumenoBanu Qgmee bIX 0P
n/ e konmye npouenyp " OcHOBHBIE
/TeMblI 4acoB bHbIE, ACHTEILHOCTH
NnpaKkTuye
CKHe
padoThI)
Paspnen 1. BemecTBo 1 XuMH4ecKHe peakuu
[ToBTOpEeHue n XapaktepuszoBaTh XUMHUUYECKHE
bubnunoreka "
yrioyoneHue OK AJIEMEHTHI MEPBBIX TPEX MEPUOJIOB,
3HAHUI 1 Kaliusi W Kbl 10  HUX
11 OCHOBHBIX > ! https://m.edsoo nonoxxkeHutro B Ilepmogmdeckoit
ru/7f41a636 PHOZ
paszieson cucteme JI. WM. Menngeneena.
Kypca 8 KnaccudumupoBath u Ha3bIBaTh
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1.2

KJj1accCa

OCHOBHEBIC
3aKOHOMEPHOC
™
XHUMUYECKHX
peakuun

13

ONEKTPOIUTH
qyeckast
JICCOIIMALIHS.
XHUMHUUECKHUE
peakuuu B
pacTBopax

HEOPraHUYECKUE BEIIECTBA
M3Y4YEHHBIX KjaccoB. ONUCHIBATH
of0lme  XUMHUYECKHEe  CBOICTBa
BELIECTB  Pa3jJUYHbIX  KJACCOB,
MOATBEPKIAThH CBOMCTBa
IIpuMepamMu MOJIEKYJISIPHBIX
YPaBHEHUN XUMHYECKHUX PEAKLUU.
Onpenensitb  BUJ  XMMHUYECKOMN
cBs3u. [IpornosupoBarb cBOMCTBA
BEIIECTB B 3aBUCUMOCTH OT HX
CTPOCHHS. BricTpauBath
pa3BEPHYTbIE  IHUCBMEHHBIE U
YCTHBIE OTBETBI C ONOpPOM Ha
uHpopmanMio U3 ydueOHUKA U
CIIPaBOYHBIX MaTEPHUAJIOB.

PackpbiBaThb CMBICII  M3y4aeMbIX
NOHATMM W TIPUMEHATb  OTH
IOHATHSL IIPA OIMCAaHUM CBOICTB
BEUIECTB W HX [PEBpALLCHUM.
KnaccupumupoBar  XuMHUECKue

pCaknuun 1o Ppa3InIHbIM
IIprU3HaKaM. VcranaBiuBarth
3aBUCUMOCTD CKOpPOCTH
XHUMHYECKOU peaknuu oT

pa3nuuHbIX (pakTopoB. OnpenensiTsb
OKHUCJIUTEIb U BOCCTAHOBUTEND B
OBP. CocraBiasaTh 3JIEKTPOHHBII
Oamanc peakuuu. IlpousBoauTtsb
BBIUMCICHUS 10  XUMHUYECKUM
YpPaBHEHUSIM. BeicTpauBats
pa3BEpHYThIE  NHCbMEHHBIE U
YCTHBIE OTBETHl C ONOpPOH Ha
uHpopmanuo U3 ydeOHHKA U
CIIPAaBOYHBIX MATEPHAJIOB.

PaCKpBIBaTB CMBICJI  M3Y4YaC€MBbIX
HOHHTHﬁ, a TAaKXE CMBICI TCOpUHU
ANEKTPOIUTUYECKON JUCCOLIMALIIH.
OOBSICHATH MPUYUHBI
AIEKTPONPOBOAHOCTH BOJIHBIX
pacTBOpPOB  BEUIECTB, pa3iuyaTh
cinaldble U CHJIbHBIE 3JIEKTPOJIMTHI.
CocTtaBisiTh YpaBHEHUSA
JUCCOLIMALMU KHUCIIOT, IIelIo4Ye u
coJjiel, TOJIHbIE M COKpAaIIEHHbBIE
HOHHBIC YPABHCHUA XUMHWYCCKUX




peakuuit MOHHOTO oOMeHa,
KpaTKh€  HWOHHBIE  YpaBHEHHS
MNPOCTBIX  peakuuid  Tuaposusa
coJieil. XapakTepu3oBaTh OOIIHE
XMMHUYECKHE CBOMCTBA BEIIECTB
pa3IMyYHBIX KJIAacCOB Ha OCHOBE

TEOpUH JIEKTPOJIUTUYECKON
JUCCOLMALNY; MIOATBEPKIATh
CBOMCTBA [IpUMEpaMu
MOJIEKYJIIPHBIX 51 HMOHHBIX

YpaBHEHUN XUMHYECKUX PEaAKIUU.
Pematp JKCIIEPUMEHTAaJIbHbIC
3amaun  mo Teme. [IpoBoauTh
BBIUMCICHHUS 1O  XUMHUYECKUM
YPaBHEHUSM. BricTpauBats
pa3BEpHYTbIE  NHCbMEHHBIE U
YCTHBIE OTBETBI C OIOPOM Ha
uHpopmanu0 U3 ydeOHHKa U
JIPYTuX HCTOYHHKOB HMH(MOpMaLNH,
B ToM umciie MuTepHera.

Hroro no pazneny
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O61mmas

XapaKTEPUCTHK

a XUMHUYECKUX
2.1

JIIEMEHTOB

VIIA-rpynnsl.

T"anorensl

2.2 OO6mmas

Bbubmanoreka
[HOK

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

OOBSACHATH obmue
3aKOHOMEPHOCTH B  HM3MEHEHUU
CBOWMCTB  HEMETAINIOB U  HUX
COCIMHEHUN B TpeaeNnax Majblx
MEpPUOJOB U TJIABHBIX MOJATPYII
ITepnoanueckon CHUCTEMBI
XUMHUYECKHUX DJIEMEHTOB C Y4ETOM
CTpOCHUS ux aTOMOB.
XapaktepuzoBaTh (pusznyeckue u
XUMHUYECKHE CBOMCTBA TMPOCTBIX
BEUIECTB TAJIOT€HOB (Ha IpHUMepe
XJOopa) W  CJIOXHBIX  BEIIECTB
(xmopoBoaopoa, xJjopuaa
HATpHs), CIIOCOOBI UX TOJY4EHHS,
NpUMEHEHHe W  3HA4YCHHE B
OpUpPO€ © JKU3HU  YeJOBEKa.
BricTpanBath pa3BEPHYTHIE
MMUCbMEHHBIC W YCTHBIE OTBETHI C
onmopoii Ha HWHPOPMALMIO U3

yueOHUKa 51 CIPaBOYHBIX
MaTepuaoB.
OOBICHATD o0mue
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2.3

XapaKTePUCTHK
a XUMHYECKUX
AJIEMEHTOB
VIA-rpynisl.
Cepau eé
COCTUHEHUS

O61mmas
XapaKTepUCTUK
a XUMHUYECKUX
3JIEMEHTOB
VA-rpynsl.
A3or, dhocdop
U UX
COCIMHEHUS

3aKOHOMEPHOCTH B  M3MEHEHUH
CBOMCTB 351eMeHTOB VIA-Tpynmnbl 1
UX COCIMHEHUN C yUETOM CTPOCHHMS
UX  aroMoOB.  XapakTepu3oBaTh
buznueckue u XUMUYECKHE
CBOICTBa MPOCTOIO BEILLIECTBA CEPbI
u e€ coeauHEHUi (cepoBoaopoia,
OKCHJIOB CEpBbl, CEPHOU KHUCIOTHI,
cynb(haron), CHIOoCO0BI 170
MOJIyYEeHHUS, MIPUMEHEHUE u
3HAQYEHHE B MPUPOAEC U IKU3HU
YeJI0BEeKa. [IpouzBoauth
BBIYMCIICHUSI IO  XMMHUYECKHM
ypaBHeHusM. Vcnonb3oBath mpu
BBITIOJTHCHUH ~ y4EOHBIX  3aTaHUi
TEKCThl y4yeOHUKA, CIIPABOYHBIC
MaTepUaJIbl (ITepuoauyeckyto
CHUCTEMY XHMHUYECKUX JIIEMEHTOB
A. W. MengeneeBa, Tta0nuiy

PacTBOPUMOCTH KHUCJIOT,
OCHOBaHMH U COJIEH B BOJE,
AIEKTPOXUMHUUYECKUI pan

HaIpsDKEHUN METaIIOB).

OOBsCHATD o0mue
3aKOHOMEPHOCTH B  M3MEHEHUU
CBOICTB 2JIEMEHTOB VA-rpynnsl u
UX COCIMHEHUH C yUETOM CTPOCHHUS
WX  aTOMOB.  XapakTepH30BaATh
¢duznueckue U XUMHUYECKHE
CBOICTBa MPOCTHIX BEIIECTB a30Ta
u (dochopa W uX coenMHEHHI
(ammmaka, conei aMMOHUS,
a30THOM  KHCIIOTBI,  HHUTPATOB,
okcunaa ocdopa (V) u pochoproit
KHUCTOTHI, (hocdaToB), cOCOObI UX
MOJTy4eHus, IpUMEHEHHE u
3HaY€HHWE B TMPUPOAEC M KU3IHU
YEeJI0BEKa. [IpounsBoants
BBIUUCIICHUSI IO  XUMHYECKUM
ypaBHeHUsM. Mcrmonb3oBate mpu
BHITIOTHEHUH  y4eOHBIX 3aJlaHui
TEKCThl y4yeOHHKa, CIpPaBOYHBIC
MaTepUaJIbl (mepuoauyecKyro
CUCTEMY XHMHUYECKHX DIJIEMEHTOB
. W. MenneneeBa, Tabnuiy




OOmas
XapaKTePUCTHK
a XUMHUYECKUX
JJIEMEHTOB
IVA-rpynmsl.
Yraepon u
KPEMHHI U UX
COEMHEHUS

2.4

PacTBOPUMOCTH KHCJIOT,
OCHOBAaHMI U COJIEH B BOJE,
AIEKTPOXUMHUUCCKHUI pan
HaIpsHKEHUH METaJIOB).

OOBSICHSTH obmne
3aKOHOMEPHOCTH B  M3MEHEHHUH
CBOMCTB 351eMeHTOB [V A-rpynnbl 1
UX COCIMHEHUN C yUETOM CTPOCHHMS
UX  aroMoOB.  XapaKTepu3OBaTh
busnueckue u XUMUYECKHE
CBOICTBA MPOCTBIX BELIECTB
yriepoja W KPEeMHHS H  HX
COeIMHEHUN (OKCHUIIOB YIJyiepoja,
YTOJBHOM KHUCJIOTHI, KapOOHATOB,
OKCHUJIAa KpEMHUsS, KpEMHHEBOM
KHUCIIOTHI, CUJIMKATOB), CIIOCOOBI UX
MOJIyYEeHHUS, MIPUMEHEHUE u
3HaQY€HHE B MPUPOAEC U IKU3HHU
yenoBeka. OOBSICHATh MPUYNHHO-
CJICICTBEHHYIO CBSI3b. CTPOCHHE
BEllECTBA —  CBOWCTBA  —
MpUMEHEHHEe — Ha MpUMepax
COEIMHEHUH YIIepoJa U KpPEMHHS.
[ToaTBepxaath 0COOCHHOCTH
COCTaBa OPraHUYECKUX BEIIECTB
IpUMepamMu MPOCThIX COEIMHEHUI
(MeraH, »TaH, JTUJICH, alleTUJICH,
ATAHOJI,  TJMIEPHUH,  YKCyCHas
KHCJIOTA), B3aUMOCBS3b
HEOPTraHUYECKHUX COEIMHEHUI
yriepoja u OpTraHUYECKUX
BelecTB. [IpoBOANTE BBIYMCIICHUS
M0  YpPaBHEHMSIM  XMMHYECKUX
peakuuii.  Hcnmomp3oBath  Ipu
BHITIOTHEHUH  y4eOHBIX  3aJaHuil
TEKCTBl y4eOHWKA, CIPABOYHBIE
MaTepUalIbl (ITeproauyeckyto
CHUCTEMY XHMHUYECKHUX DIJIEMEHTOB
. W. MenneneeBa, Tabnuiy
PacTBOPUMOCTH KHCJIOT,
OCHOBaHMI M coJiIecH B BOJIE,
AIEKTPOXUMHUUECKUI pan
HAIpPsDKEHUN METAIIIOB).

Hroro no pazneny
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Pa3zgen 3. MeTaajabl M UX cCOeIMHEHUA

OO0mue
3.1 CBOIICTBa
METAJUIOB

Baxxneiinme
3.2 METAJUIBI U UX
COEIUHEHUSI

15

bubmmoreka
[HOK

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

PackpbeiBaTh CMBICT  H3y4aeMbIX
MOHATUA W TNPUMEHATH  ITH
MOHATUS TPU OINHUCAHUU CBOWCTB
BEIIECTB W HUX [PEBPALLICHUM.
OOBSICHATE ob1me
3aKOHOMEPHOCTH B  U3MEHEHHH
CBOMCTB DJIEMEHTOB METAJJIOB U UX
COCJIMHEHUH C yYETOM CTPOCHHUS UX

aTOMOB. XapakTepru3oBaTh
CTpPOCHUE METaJUIoB, obmue
(1)I/IBI/I‘I€CKI/IG nu XUMHUYCCKUEC
CBOMCTBaA METAaJIJIOB.

XapaKkTepu30BaTh OOIIHE CIIOCOOBI
nosiyueHus: MeramuioB. OnuchIBaTh
CrocoObl  3alIUThl METAJIOB  OT
KOPpO3UH. [TpousBoaUTH
BBIUMCJICHUS [0  YpaBHEHUSIM
XUMHUYECKUX PEeaKlUl, eclu OIUH
U3 PEareHTOB COJAEPKUT IPUMECH..
Hcnonp30BaTh MpU  BBIIOJHEHUU

y4eOHBIX 3aaHui TEKCThI
y4eOHMKa, CIPABOYHBIE MaTEPHUAITbI
(ITepuonnyeckyro CUCTEMY
XUMHYECKUX »dineMeHTtoB . H.
Menneneena, TabIuIy
PacTBOPUMOCTH KHUCJIOT,

OCHOBAaHMII ® COJIEH B BOJIE,
AIEKTPOXUMHUYECKUI pan
HaIpPsDKEHUN METAIIOB).

OOBSICHATH o0mrne
3aKOHOMEPHOCTH B  HM3MEHEHUU
CBOICTB 3JIEMEHTOB METAJJIOB U UX
COEIMHEHUH C YYETOM CTPOCHHS UX
aTOMOB. XapakTepru3oBaTh
busnueckue u XUMHUYECKHE
CBOIMCTBAa  MPOCTHIX  BEMIECTB
METAIJIOB W UX  COCIUHEHUM
(OKCHIOB, THIPOKCHUIOB, COJIECH),
CHoCOOBI ux HOJTY4EHus,
NpUMEHEHHEe U  3HAuYC€HHE B
OpUpPOE U JKU3HM  YeJOBEKa.
VYcraHaBnmMBaTh

MPUYMHHOCIEACTBEHHYIO  CBS3b!
CTPOEHUE BEUIECTBA —> CBOMCTBA
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— IPUMEHEHUE — Ha IpUMepax

M3Yy4aeMbIX BEIIECTB.
[Ipou3BOaUTH  BBIYUCICHUS IO
XUMHYECKUM YpaBHEHUSIM.
BricTpauBath pa3BEpHYTHIE

MUCbMEHHBIE U YCTHBIC OTBETHI C
omopoii Ha uWHGPOPMALUIO W3
yueOHHKa " CIIPaBOYHBIX
MaTepHaoB.

Pasnen 4. Xumus u okpyxamomas cpeaa

XapakTtepu3oBaTb pOJIb XUMHU B
pasIMuHBIX cdepax IesaTeTbHOCTH
JIIOJeH, OCHOBHBIE BemlecTBA |
MaTepI/IaJH)I, HpI/IMeHﬂeMBIe B
J)KU3HU COBPEMEHHOT'O YeJIOBEKa.

BemecTBa bubmroreka = OOBACHATH yCIOBHS 0€30MaCHOTO
41 MaTepuasbl B 3 [IOK MCIIOJIb30BaHUS BEIICCTB u
SKA3HU https://m.edso0 | XUMHYECKHX peakIuii B OBITY.
YeJIoBeKa .ru/7f41a636 AHaJIM3UpOBaTh M KPUTHYCCKHU
OIICHUBATh uH(pOpMAaIIHIO 0
BITUSTHUU MTPOMBIIIJICHHOCTH,
CEJIbCKOTO XO3SIMCTBA, TPaHCIOPTa
U JIp. HA COCTOSIHUE OKPYKAIOIIEH
CpEIIBL.
Hroro no paszneny 3
bubnuoteka
OK
Pe3epBHOE Bpems 7 it s{/l/m.edsoo
Tu/7f41a636
OBIIEE
KOJIMYECTBO 68
YACOB IIO

I[TPOTPAMME



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