TOCYJIAPCTBEHHOE BIOJUKETHOE OBIEOBPAZOBATEIIBHOE YUPEX/IEHHE
“HOBOTPOMIIKAS ILIKOJIA Ne 4 BOJIHOBAXCKOI'O MYHHULHITAJIBHOT'O OKPYTA"
JIOHEUKOH HAPOJHO# PECITYB/IMKH

PACCMOTPEHO COTJIACOBAHO
na saceaanny 1HIMO Jam. aupektopa no YBP Pd ILIKOIB
IIpoTtokon o1 JLB. Ilposan B.d. Wpanon
L gl 2024r. N 7 «___» 2024 1.
Pyrkosoxnreas MO

n 0.1, Epemka

PABOYAS ITPOIPAMMA
10 o Xumui (Gaopsit YPOBsCHS)
OCHOBHOTO O0LIETO ODPRIOBAHHA

Jum 89 xnaccos

Pafioyyio nporpaMmy COCTaBilia
Epemkn O.U,
YHITENE XHMUR B GHOA0CHI

2024 — 2025 yuehusii rol




HOSACHUTEJIBHAS 3AIIUCKA

[TporpaMma o XuMuu Ha YpOBHE OCHOBHOT'O OOIIIET0 00pa30BaHUs COCTAaBII€HA HA OCHOBE
TpeOOBaHUIl K pe3yJbTaTaM OCBOEHHS OCHOBHOM 00pa3oBaTeNbHOM IPOrpaMMbl OCHOBHOI'O
obmero obpa3oBanus, npeactaBieHHbBIX B PI'OC OO0, a takxke Ha OCHOBE GenepalbHON
paboueii mporpaMMbl BOCITUTAHUS U C YIETOM KOHIEHIMH MPENoaaBaHus y4eOHOTO IMpeaMera
«Xumus» B 00pazoBaTeNbHBIX opranu3anusx Poccuiickoin @enepamnmm.

PabGouas nporpamMma cocrapiieHa Ha OCHOBE CJIEIYIOIIUX IOKYMEHTOB:

®denepanbubiii 3aK0H 0T 29.12.2012 No 273-D3 «O06 o6pa3oBanuu B Poccuiickoit
Denepaunun.

denepanbHbIi roCyJapCTBEHHBIN 00pa30BaTeNIbHBIA CTaHAAPT OCHOBHOI'O OOILEro
o0pa3oBaHus, yTBEpXKACHHBIN nMprukazoM Munmpocsemenns ot 31.05.2021 Ne 287.
OenepanibHas oOpas3oBaTenbHas MPOrpaMMa OCHOBHOTO OOIEro oO0pa3oBaHUs,
yTBEpXkACHHAs NpuKka3oM Munnpocsemenus ot 18.05.2023 Ne 370.

CII 2.4.3648-20 «CaHUTapHO-3MTHIEMHOJIOTHYECKUE TPECOOBAHMS K OpraHU3AIUAIM
BOCIIUTaHUsI W OOYYeHHUs, OTAbIXa M O3JO0POBJIEHUS JETe U MOJIOAEKU,
YTBEPKACHHbIE TIOCTAHOBJIEHUEM IJIABHOT'O TOCYIaPCTBEHHOI'O CAHUTAPHOI'0 Bpaya
ot 28.09.2020 Ne 28.

CanlluH 1.2.3685-21 «I'uruennyeckue HOpMaTUBBI U TPEOOBAHUS K 00ECIICUEHHUIO
0€301acHOCTH U (MJTH) OE3BPEAHOCTH ISl YelIOBeKa (haKTOPOB CPEIbl OOMTAHUSY,
YTBEPKJICHHbIE IOCTAHOBJIEHUEM IJIABHOT'O FOCY1apCTBEHHOI'O CAHUTAPHOIO Bpaya
o1 28.01.2021 Ne 2.

[Topsimox opraHu3anMu U OCYHIECTBJIECHUS 0O0pa30oBaTeIbHOM JESITEIbHOCTH II0
OCHOBHBIM  00I1e00pa3oBaTe/bHBIM  IporpaMmMaM —  00pa30BaTeJIbHBIM
nporpaMMaM HadaJIbHOTO OOIIero, OCHOBHOTO OOIIEro M CpeIHEro OOIIero
o0Opa3oBaHus, YTBEp>KICHHBIN pukazoM Munmnpocsemienus ot 22.03.2021 Ne 115.
[Tucemo Munnpocsemenust ot 03.03.2023 Ne 03-327 «O HampaBlieHUU
UHPOpPMALIAN.

IIpuka3 MunuctepcTBa npocemieHus Poccuiickoit ®enepannu ot 27.12.2023 No
1028 «O BHeceHMM U3MEHEHHH B HEKOTOpble NpuKa3bl MuHHCTEpCTBA
oOpa3zoBanus u Hayku Poccuiickoit deaepannn u MHUHUCTEPCTBA MPOCBEIEHUS
Poccuiickoit  ®epepanuu, Kacamomuecs — (elepaibHbIX — FOCYAapCTBEHHBIX
00pa30BaTeNbHBIX CTAHAAPTOB OCHOBHOIO OOIEro oOpa3oBaHHUs U CPEAHEro
o01ero oopa3oBaHUs»;

ITpuxa3z Munucrepcersa npocsemienus Poceniickoin @enepanuu ot 01.02.2024 Ne
62 «O BHeceHUU N3MEHEHHUI B HEKOTOpBIE MpHKa3bl MUHHCTEPCTBA IIPOCBEIICHHUS
Poccuiickoit  ®enepanuu, Kacatomuecs — (enepalbHbIX  00pa30BaTENbHBIX
MPOrpaMM OCHOBHOTO 00IIIero 00pa30BaHUs U CPEAHETO 001Iero 00pa3oBaHUsY;
[Tpuxa3z MunuctepcrBa npocseuieHus: Poccuiickoit @enepanuu ot 22.01.2024 Ne
31 «O BHeceHUM M3MEHEHUI B HEKOTOpbIE MpUKa3bl MUHUCTEPCTBA 00pa30BaHUS
n "Hayku Poccuiickoit ®denepanuun 1 MuHucrepcTBa npocselieHus Poccuiickon
O®enepanun, Kacarouyecs ¢eaepalbHbIX T'OCYIapCTBEHHBIX 00pa30BaTEIbHBIX
CTaHJApTOB  HAyalbHOro OOIIero oOpa3oBaHMsT W OCHOBHOIO  OOILEro
00pa3zoBaHUs»;

ITpuxa3z MunucrepcerBa npocsenienus Poceniickoin @enepanuu ot 19.03.2024 Ne
171 «O BHeceHMM U3MEHEHUH B HEKOTOpbIe MpHKa3bl MuHHCTEpCTBa
npoceemieHnss  Poccmiickont  @enepannu, Kacarouuecs benepanbHBIX
00pa30oBaTeNbHBIX MPOrpPaMM HAyaJIbHOTO O0OLIero o0pa3oBaHMsA, OCHOBHOTO
0011ero 00pa3oBaHus U CPETHETO OOIIETO 00PA30OBAHUS».



e OcHoBHas 0o0meo0Opa3oBaTesbHasi MPOrpaMMa HayaJlbHOTO OOIIEro 0O0pa3oBaHMA
I'bOY «HoBoTpourikas mxkosa Ne 4 BolHOBaXCKOI0O MyHUIIUITAIIBHOTO OKPYTay.

[IporpaMmma 1o xuMHHM Ja€T MPEACTABIECHUE O IIENIAX, OOmeld cTpaTteruu OOydeHUs,
BOCIIUTaHUSI M Pa3BUTHUA OOYYAIOIUXCA CPEACTBAMHM y4yeOHOro IpeAMETa, YCTaHaBIMBAET
00s3aTeNbHOE NPEIMETHOE COIEpXKAHUE, IPEIyCMATPUBACT paclpeesieHue ero Mo Kiaaccam U
CTPYKTYPHUPOBaHUE 10 pa3zeiaM U TeMaM IpOrpaMMbl 10 XUMUH, ONpeeNsIeT KOIUYeCTBEHHbIE
U KaueCTBEHHBIE XapaKTEPUCTUKH COJEP’KAHUS, PEKOMEHIYEMYIO IIOCIEI0BAaTEIbHOCTh
U3YyYEHHs] XUMHUH C YYETOM MEXKIIPEIMETHBIX U BHYTPHUIIPEIMETHBIX CBS3€H, JOIMKH y4eOHOIro
nporiecca, BO3PaCTHBIX 0COOEHHOCTEH 00yJaromuxcs, onpeaeseT BO3SMOKHOCTH MpeaAMeTa s
peanu3anuy TpeOOBaHUM K pe3ysbTaTaM OCBOCHMsI OCHOBHON 00pa3oBaTeIbHOM NMPOrpaMMbl Ha
YPOBHE OCHOBHOTO 0011IeT0 00pa3oBaHus, a TAK)KE TPEOOBAHMI K pe3ylbTaTaM 00yYeHHsI XUMHH
Ha YpOBHE Leled H3ydyeHUs IMpeaMeTa U OCHOBHBIX BHUJOB Yy4eOHO-IIO3HABATEIbHOM
JEeSITeIbHOCTH 00yUaroIIerocs 0 OCBOCHUIO y4EOHOTO COIEPIKAHMS.

3HaHuE XUMHUH CIYXXKUT OCHOBOMW U1 (POPMUPOBAHMSI MUPOBO33PEHHS 00YUaIOIIErocs, ero
IPECTaBICHUN O MAaTePHAIbHOM €IMHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (POPMHUPYEMbIE XUMHUECH
IPECTaBICHUS O B3aUMOIIPEBPAILCHUAX SHEPTUU U 00 BOJIIOLUH BEILECTB B MIPUPOJIE, O MYTAX
pelieHus T00albHBIX MPOOJIEM YCTOWYMBOIO DPAa3BUTUS YEJIOBEYECTBA — CBIPHEBOIA,
SHEPreTUYecKoil, MUIIEBOM U HKOJIOrMUECKOr 6e30MacCHOCTH, MPOOIEM 3paBOOXPAHEHHUS.

N3ydenune xumuu:

CIOCOOCTBYET peau3aliii BO3MOXHOCTEH Il caMopa3BUTHS W (OpPMHUPOBAHUS
KYJBTYpPBI JINYHOCTH, €€ 0011el U PYyHKIMOHAIBHOM IPaMOTHOCTH;

BHOCHUT BKJIJ] B ()OPMHPOBAHUE MBIIUICHUSI U TBOPUYECKUX CIIOCOOHOCTEH 00yJaromuxcs,
HaBBIKOB  MX  CaMOCTOSTENbHOM  yuyeOHOM  JesITeNbHOCTH,  SKCIEPUMEHTAIbHBIX U
UCCIIEIOBATEIIbCKUX YMEHHH, HEOOXOAMMBIX KaK B IIOBCEJHEBHOM KM3HH, TaK H B
npodecCuoHaIbHOM 1S TeTbHOCTH;

3HAKOMHUT CO CHEHU(PHUKON HAYyYHOIO MBIIIJICHUS, 3aKJIaJblBAa€T OCHOBBI LIEJIOCTHOTO
B3IUIs/1a HAa €JMHCTBO MPUPOJIbI U YEJIOBEKA, SBJISIETCS OTBETCTBEHHBIM 3TarioM B (POPMHUPOBAHUU
€CTECTBEHHO--Hay4YHOI! IrpaMOTHOCTH 00y4YaroLuXcs;

CHOCOOCTBYeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO--HAayYHBIM
3HaHMSIM, K TPUPOJE, K YEJIOBEKY, BHOCHUT CBOW BKJIaJ] B JKOJIOTMYECKOE 0Opa3oBaHUE
oOyJaromuxcs.

JlanHble HampaBiieHHUs B OOyYE€HHH XUMHUHU 00OecredyMBaroTCsl CHEIU(PUKON colep:KaHus
y4eOHOro TpeaMeTa, KOTOPBIM SBISETCS NeJarornyeckd aJanTHPOBAHHBIM OTPaKeHHEM
0a30BOI HAyKN XMMUHU Ha ONPENIETIEHHOM 3Tarie €€ pa3BUTHS.

Kypc xuMuu Ha ypoBHE OCHOBHOrO 0OIIero oOpa3oBaHHsS OPUEHTHPOBAH Ha OCBOEHUE
00y4arolMMHUCS CUCTEMbI MIEpPBOHAYATIbHBIX MOHATHI XUMHUH, OCHOB HEOPraHUYECKOH XUMHUU U
HEKOTOPBIX OTAEIbHBIX 3HAUUMBIX MOHSATHH OPraHu4ecKOil XUMHH.

CrpykTypa coaep:kaHMsl IPOrpaMMbl MO0 XUMHHM C(POPMHpPOBAHA HA OCHOBE CHUCTEMHOIO
noxxoja kK eé m3ydeHuro. CopepaHue CKJIAAbIBAETCS M3 CHUCTEMBI MOHATHH O XMMHUYECKOM
AJIEMEHTE M BEIIECTBE M CHUCTEMBbl MOHATUN O XuMHUUecKod peakuuu. OO0e 3TH CHCTEMBI
CTPYKTYpPHO OpPraHM30BaHbl 110 NPUHLUIYY IOCJIENOBATEIBHOTO Pa3BUTHs 3HAHMM Ha OCHOBE
TEOPETUYECKHUX MPEJICTABICHUI Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHS KAaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuonnueckoro 3akona [[. 1. MenneneeBa kak OCHOBHOTO 3aKOHA XUMHH;

— YUYEHHS O CTPOEHUH aToMa U XMMUYECKOH CBS3H;

— IpEeJCTaBIEHUN 00 AJIEKTPOIUTHUECKON AUCCOIMAIINH BEILIECTB B pPACTBOPAX.

TeopeTnueckne 3HaHUS PAcCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKHM IOJIYYEHHBIX U
OCMBICJICHHBIX (DaKTOB, Pa3BUBAIOTCS IIOCIIEOBATEILHO OT OJIHOTO YpPOBHSA K JPYroMmy,
BBIMOJIHAS (YHKIMU OOBSACHEHHS W NPOTHO3MPOBAHUS CBOWCTB, CTPOEHHUS U BO3MOXKHOCTEH
MPAKTUYECKOT0 MPUMEHEHUS U MOJTYyYeHHs U3ydaeMbIX BEILECTB.
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OcBoeHue mporpaMMbl IO XHMMHHU CIIOCOOCTBYET (OPMHPOBAHUIO TIPEACTABICHUS O
XAMHYECKOW COCTABJISIONICH HAYyYHOHW KapTUHBI MHpa B JIOTUKE €€ CHCTEMHOW MPHUPO/IBI,
LIEHHOCTHOT'O OTHOILIEHHUSI K HAYYHOMY 3HAaHUIO U METO/aM I03HaHUA B Hayke. M3yueHue xumMun
IPOMCXOOUT C TMPHUBJICYEHUEM 3HAHMM M3 paHee M3YYCHHBIX YYEOHBIX MPEIMETOB:
«Oxpyxaromuii Mup», «buonorus. 5—7 kinaccel» u «dusuka. 7 Kiacc.

[Tpy n3yyeHnH XMMHUN IPOUCXOIUT (POPMUPOBAHUE 3HAHUH OCHOB XUMHUYECKOW HAyKH Kak
00JaCTH COBPEMEHHOI'0 €CTECTBO3HAHUS, IPAKTUYECKON AESITEIbHOCTH YEJIOBEKA M KaK OJJHOTO
U3 KOMIIOHEHTOB MHUPOBOHM KYJIbTYphl. 3ajaya y4eOHOro IpeaMera COCTOUT B (POPMHPOBAHUU
CHCTEMBbl XUMHUYECKUX 3HAHUN — BaXHEUIHMX (HAKTOB, MOHSATUH, 3aKOHOB U TEOPETHYECKHX
IOJIOKEHUH, JIOCTYNHBIX OOOOIIEHUH MHPOBO33PEHUECKOr0 XapakTepa, s3blka HaykKd, B
IPUOOILEHNH K HAyYHBIM METO/1aM [TO3HAHUS IPU U3YYEHUH BELIECTB U XUMUYECKUX pEaKUuil, B
(GOpMHpPOBaHMM U pPa3BUTUM [103HABATEIbHBIX YMEHMH M MX HIPUMEHEHHH B Y4eOHO-
MIO3HABATEILHOM U y4eOHO-MCCIIEI0BATEIBCKOM 1eATeIbHOCTH, OCBOCHUH MPaBMJI OE€3011aCHOTO
oOpalleHus C BeLECTBAMU B IIOBCEIHEBHON KHU3HH.

[Ipy uM3ydyeHMM XMMHUU HA yYpOBHE OCHOBHOTO 00IEro oOpa3oBaHUS BaXKHOE 3HAUYCHUE
nproOpenu Takue e, Kak:

— (opmupoBaHUE WHTEILICKTYaIbHO PA3BUTOM JIMYHOCTH, TOTOBOM K CaMO0Opa30BaHUIO,
COTPYAHUYECTBY, CaMOCTOSATEIbHOMY IPHHATUIO PEILICHUH, CHOCOOHOW aJanTHpOBaThCA K
OBICTPO MEHSIOLIUMCS YCIOBUSAM XKHU3HU;

— HaIpaBJIEHHOCTb OOyYEHHUs Ha CUCTEMAaTHYeCKoe MpHOoOIIeHHe oO0yJaroImuxcs K
CaMOCTOSITEJIbHOM ~ IMO3HABaTEJIbHOM  JIEATENbHOCTH,  HAyyHbIM  METOJaM  II03HaHUS,
(bopMHPYIOLIMM MOTHUBALIMIO U Pa3BUTHE CIOCOOHOCTEH K XUMUU;

— ofecrnieueHue YCJIOBHM, CHOCOOCTBYIOUIMX IPHOOPETEHUIO OOYYaIOLIMMUCS OIIbITa
pa3sHOOOpa3HOM JEeATEIbHOCTH, MO3HAHHUS M CAaMOIIO3HAHHUS, KIIIOYEBBIX HAaBBIKOB (KIHOYEBBIX
KOMIIETEHIIMI ), UMEIOIIMX YHUBEPCAIIbHOE 3HAUEHUE JJIs1 PA3IMUHBIX BUOB JESTEIbHOCTH;

— (hopmupoBanue o61mel GyHKIIMOHAIBHOW M €CTECTBEHHO-HAYYHOW IPAMOTHOCTH, B TOM
yyuclle YMEHUI OOBSCHATh U OLICHUBATh SIBICHUS OKPY’KAIOLIEr0 MUpPA, MCIONb3ys 3HAHUS U
OMNBIT, TOJYYEHHBbIE MPU H3YYEHUM XHMHH, I[PUMEHATh HMX IpU pelieHUuH npobieM B
ITOBCEJHEBHOM KU3HU U TPYJAOBOU I€ATEIBHOCTH;

— (popMupoBanue y 00ydaromuxcs T'yMaHUCTHYECKUX OTHOUIEHUH, TOHUMaHUsI IEHHOCTH
XUMHUYECKMX 3HaHWM Ui BBIPAOOTKM 3KOJOTMYECKH I€]1eco00pa3HOro MmoBeneHus B OBITY U
TPYZAOBOM JEATENBHOCTH B LENSX COXPAHEHHS CBOETO 370POBbS M OKPYXKaroLleW MpUPOJHON
Cpelibl;

— pa3BUTHE MOTHBALIUU K O0YYEHHUIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCIUTAHUIO
Ha OCHOBE YCBOEHHUS OOIEYEIOBEYECKUX IIEHHOCTEH, TOTOBHOCTM K OCO3HAHHOMY BBIOOpY
npoduis 1 HalPaBJICHHOCTHU AajJbHENUIIero 00yueHus..

OO61iee yuCiIo YacoB, OTBEAEHHBIX I M3yYEHUS XMMHUHU Ha YPOBHE OCHOBHOI'O OOILEro
oOpa3oBanmus, coctaBiseT 136 yacos: B § kacce — 68 yacoB (2 yaca B Hezeno), B 9 kiacce — 68
yacoB (2 yaca B HEJIEINIO).

INVIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHUHU HA
YPOBHE OCHOBHOTI'O OBIIIET'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJIBTATBI

JIM9HOCTHBIE PE3yIbTaThl OCBOCHHUS IPOTPAMMBI OCHOBHOTO OOIIETr0 0OO0pa30BaHUS
JIOCTUTAIOTCS B X0JIe 00YYeHHsI XUMUU B €IMHCTBE Y4€OHOW M BOCIIUTATEIHHON JIEATEIHHOCTH B
COOTBETCTBUU C TPAJAUIHUOHHBIMA  POCCHUCKMMHU  COIMOKYJIBTYPHBIMH W JIYXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, MPUHITHIMU B OOIECTBE MpaBUIAMU M HOPMaMU TOBEICHUS U
CIIOCOOCTBYIOT IIPOIECCaM CAMOTIO3HAHUS, CAMOPA3BUTHS M COIIMAITN3AINN 00yJaOIUXCS.



JIMYHOCTHBIE pE3yNIbTaThl OTPAXKAIOT TOTOBHOCTH OOYYAIOIIMXCS PYKOBOJCTBOBATHCS
CHCTEMOH MO3WTHBHBIX IEHHOCTHBIX OPHEHTAMH WM PACIIMPEHHE ONbITa ACATEIHHOCTH Ha e
OCHOBE, B TOM YHCJIC B YACTH:

1) naTpHOTHYECKOr0 BOCIIUTAHMS:

[ICHHOCTHOT'O OTHOIICHHS K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPHYECKOMY ¥ HAYYHOMY
HACJEIUI0, NMOHMMAaHHs 3HAUYEHHs XHMUYECKOW HAayKH B JKM3HH COBPEMEHHOI'O OOIIecTBa,
CHOCOOHOCTH BIIAJIETh OCTOBEPHON HH(OpMAIMei 0 MepeaOBbIX TOCTHKEHUSAX U OTKPBITHIX
MHPOBOH M OTEYECTBEHHOH XMMHHM, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTpPOHCTBE
MHpa 1 00IIeCTBa;

2) rpaskIaHCKOro BOCIIMTAHUS:

NPE/ICTABICHUS. O COLMAIBHBIX HOpPMax M MPaBUIAX MEKIMYHOCTHBIX OTHOIICHHW B
KOJUIEKTUBE, =~ KOMMYHHMKATUBHOH  KOMIIETEHTHOCTH B  OOIIECTBEHHO  IIOJIC3HOM,
y4eOHO-UCCIIEI0BATEIbCKOM, TBOPUECKOW M JAPYIMX BHJAaX JEATEIbHOCTH, TOTOBHOCTH K
Pa3HOOOpa3HOI COBMECTHOM AESITENBHOCTH IIPH BHIITOJHEHUH Y4eOHBIX, TO3HABATEIbHBIX 3a/1ad,
BBIIIOJJTHCHUH XUMHYECKHX JKCIIEPUMEHTOB, CO3JaHUHM YYEOHBIX IPOCKTOB, CTPEMJICHHUS K
B3aUMOIIOHMMAHHIO U B3aHMMOIIOMOILM B IPOIIECCE ATOH y4eOHOW NesATETbHOCTH, TOTOBHOCTH
OLICHMBATh CBOE TIOBEICHHE M IOCTYIKH CBOMX TOBapuIled C TO3MIUH HPABCTBEHHBIX H
IPABOBBIX HOPM C Y4ETOM OCO3HAHHS MOCJIEACTBUIA MOCTYIIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHUSL:

MHPOBO33pDCHUYECKHE  MPEACTABICHHUS O  BEHIECTBE W XUMHYECKOM  PEaKIHH,
COOTBETCTBYIOIIIE COBPEMEHHOMY YPOBHIO Pa3BHTHSI HAyKH M COCTABIISIOUINE OCHOBY JIJIst
NOHMMAHUsI  CYHNIHOCTM HAy4YHOW KapTUHBI MHpa, NpeACTaBleHHs 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHs MPUPOMIBI, B3aMMOCBS3SIX YEIIOBEKa C MPHUPOIHON CpEeIor, O posn
XMMHUH B IO3HAHUU 3TUX 3aKOHOMEPHOCTEIH;

NI03HABAaTEIbHBIC MOTHBBI, HAIIPABJICHHBIC HA IOJYYCHUE HOBBIX 3HAHUM MO XUMHH,
HEOOXOAMMBIE ISl OOBSICHEHWs HaONIOJaeMbIX NpPOLECCOB M SBICHHUH, IT03HABATEIHHOM,
UH(POPMALMOHHON M YUTATENBCKON KYJIbTYPHI, B TOM YHCIIE HABBIKOB CAaMOCTOSTEIBHOW pabOTHI
C Yy4eOHBIMHM TEKCTaMH, CIIPaBOYHOH JINTEpPaTypOH, MOCTYMHBIMH TEXHHYECKHUMHU CPEACTBAMH
UH()OPMAIIMOHHBIX TEXHOJIOTHIA;

UHTEepec K OOyYEHMIO M TO3HAHUIO, JIFOOO3HATENbHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
caM000pa30BaHMIO, MPOEKTHOW U HCCIIEIOBATEIBCKON JEATEIHHOCTH, K OCO3HAHHOMY BBIOOPY
HAIpaBJICHHOCTH U YPOBHS 00y4YeHUs B AajbHEHIIEM;

4) ¢popMHUPOBAHMS KYJIbTYPHI 3/10POBbSI:

OCO3HaHME IIEHHOCTU JKU3HH, OTBETCTBEHHOI'O OTHOULIEHHS K CBOEMY 3/0pPOBBIO,
YCTAaHOBKM Ha 37I0POBBI 00pa3 JKW3HU, OCO3HAHWE IIOCIEACTBUI W HEMPUSTHE BpPEIHBIX
OpUBbIUEK (YMOTpeOJeHHUsT aNKorojs, HapKOTHKOB, KYpEHHs), HEOOXOAMMOCTH COOIIOAEHUS
npaBuiI 0€30MacHOCTH TpPHU OOpalleHHH C XUMHYECKUMH BEIIECTBAMH B OBITY M pealbHOU
KH3HU;

5) Tpy10BOT0 BOCIUTAHUS:

MHTEPEC K MPAaKTUUECKOMY U3YUCHHUIO MPOQECCH U TPpyla Pa3IMYHOTO poja, YBaKEHHE K
TPyAy ¥ pe3ylbTaTaM TPYAOBOW JEATENPHOCTH, B TOM YHCIE€ Ha OCHOBE IPUMEHEHUS
NpeJMETHBIX 3HAHWUM 10 XHMHHW, OCO3HAaHHBIH BBHIOOP WHIUBHIYAIbHOW TPACKTOPUH
IPOJIOJDKEHHUST 00pa3oBaHUsl C YYETOM JIMYHOCTHBIX WHTEPECOB W CIIOCOOHOCTH K XHUMHH,
OOIIECTBEHHBIX MHTEPECOB U MOTpeOHOCTeH, ycrneumHoi npodecCuOHaIbHON AEATENIbHOCTH U
pa3BUTHS HEOOXOAUMBIX YMEHHI, TOTOBHOCTh aJallTHPOBATHLCS B MPO(ECCHOHANBHOM Cpee;

6) 3K0JI0rM4eCcKOro0 BOCIIUTAHHUS:

9KOJIOTHYECKH I[eJIeCO00pa3HOe OTHOMICHUE K MPUPOJIe KaK MCTOYHUKY JKU3HU Ha 3emiie,
OCHOBe €€ CyIIeCTBOBaHMs, MOHUMaHHE LIEHHOCTH 3J0pPOBOr0 M 0E30MacHOro oOpasa KHU3HH,
OTBETCTBEHHOE OTHOIICHWE K COOCTBEHHOMY (H3MYECKOMY M TICHXHYECKOMY 370POBBIO,



OCO3HAHHE IIEHHOCTH COOJIOICHUS TPaBUI OE30MaCHOTO MOBEACHHS IPU padoTe ¢ BEIIECTBAMH,
a TaK)KE€ B CUTYyalUAX, YTPOKAOIINX 3J10POBbIO U )KU3HU JTIOJEH;

CIIOCOOHOCTH TPUMEHSTh 3HAHUS, IMOJy4YaeMble MPU HM3YUYEHUU XUMHUH, JUISI PEIICHHS
3a/1a4, CBA3aHHBIX C OKpPYKaroLeH MPUPOIHON CpeloH, 1JIsl MOBBIIIEHUS YPOBHS SKOJIOTUYECKON
KYJIBTYpPBI, OCO3HAHUS TJI00ATFHOTO XapakTepa SKOJIOTHYECKUX MPOOJIeM U MyTeld WX PelieHUs
MIOCPEJICTBOM METOJOB XUMUH, HKOJIOTMYECKOTO MBIIUICHUS, YMEHUSI PYKOBOJCTBOBAaTbCS UM B
IIO3HABATEJIbHON, KOMMYHUKATUBHOM U COLMAJILHOMN IIPAKTUKE.

METAINPEAMETHBIE PE3YJIbTATDBI

B cocraBe MerampeIMeTHBIX pPE3yJIbTaTOB BBIICISIOT 3HAYMMBIC s (OPMUPOBAHUS
MHUPOBO33pEHHUsI OOIICHAYYHbIE MOHATUS (3aKOH, TEOpHSs, MPUHIUN, FUNoTe3a, GakT, CUCTEMa,
MPOIIECC, IKCTIEPUMEHT U JIPYToe€.), KOTOPBIE UCIOJB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX
peaMeTax U MO3BOJISIIOT Ha OCHOBE 3HAHUM M3 ATUX MPEeIMETOB (POPMUPOBATH MPE/ICTABICHHUE O
[EJIOCTHOW HAy4YHOW KapTHUHE MHUpa, U YHUBEPCAIbHbIE Y4eOHBbIC NEHCTBUS (IIO3HABATEIbHBIC,
KOMMYHHUKAaTHBHbIE, PETYJSATUBHBIC), KOTOpble oOecnedynBaroT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITEIILHOMY TUTAHHPOBAHUIO M OCYIIIECTBICHUIO YI€OHOM e TSIILHOCTH.

Ilo3naBaTebHBbIE YHHBeEPCAIbHbIE YUeOHbIE 1eHCTBUSA

ba3oBble Jornyeckue aecTBUA:

YMEHUSI MCIOJIb30BaTh MPUEMBI JIOTUYECKOIO MBIIIJICHUS MPU OCBOCHHMM 3HAHMIL:
pacKpbIBaTh CMBICI XMMHUYECKUX TOHSATHH  (BBIACNATH MX XapaKTepHbIE MPU3HAKH,
YCTaHaBIMBATh B3aMMOCBS3b C JPYTUMU MOHATUSMU), UCIIOIB30BATh MOHATHUS AJ1 O0BICHEHUS
OTIICNbHBIX (PAKTOB W SIBJICHWUW, BBIOMPATH OCHOBAHUS WM KPUTEPHUH I KIACCH(PUKAITUN
XUMUYECKHUX BEUIECTB U XUMUYECKHX PEAKUUN, YCTAaHABIMBATH IPUUMHHO-CIIEACTBEHHbIE CBSI3U
MEXIy 00BEKTaMU U3YUEHHUSI, CTPOUTH JJIOTUYECKUE PACCYKICHUS (MHAYKTHUBHBIC, I€TyKTUBHbIC,
M0 aHAJIOTHH), JeNaTh BBIBOBI U 3aKIIOUCHUS;

yMEHUE MPUMEHSATH B MPOIECCE MO3HAHUSA MOHATUA (NIPEAMETHBIE U METAINPEAMETHBIC),
CUMBOJIMYECKUE (3HAKOBBIE) MOJEIH, HCIONb3yeMble B XHMHH, MPEOOPa30BBIBATH HIMPOKO
MPUMEHSEMbIE B XUMHUHM MOJICIIbHBIC MPEICTABICHUS — XUMHUUYECKHI 3HAK (CMMBOJI DJIEMEHTA),
xumMuueckas ¢GopMylia M ypaBHEHHE XUMHUYECKONW pEeakuu — TMpU pPElIeHud YydeOHO-
MO3HABATENIbHBIX 3a/lad, C Y4YETOM OTUX MOJEIBHBIX TMPEJICTABICHUN BBIABISTH U
XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKH H3Yy4aeMBIX OOBEKTOB — XHMHUYECKHX BEIIECTB U
XUMUYECKUX PEAKIU, BBIABISATH OOIIHME 3aKOHOMEPHOCTH, MPUUYWHHO-CJICICTBEHHBIC CBSI3U U
MPOTUBOPEYUS B U3yUaEMBbIX MPOIECCaX U SABJICHUSIX.

ba3oBble ucciienoBare/ibCKue AeiCTBUSA:

YMEHHUE HCIOJIb30BaTh MOCTABIEHHBIE BOMPOCHl B KAaY€CTBE MHCTPYMEHTa MO3HAHHUA, a
Tak)k€ B KayeCTBE OCHOBBI i1 (OPMHUPOBAHMUSI THUIOTE3bl IO MPOBEPKE MPABHIBHOCTH
BBICKA3bIBAEMBIX CYX/ICHHII;

npuoOpeTeHne OmbITa MO TUIAHUPOBAHUIO, OPTaHU3AlMH U TPOBEACHUIO YYCHUUYECKUX
HKCIIEPUMEHTOB, YMEHHE HAOII0AATh 32 XOJOM IPOIIecca, CaMOCTOSTENIbHO MTPOTHO3UPOBATH €r0
pe3yabTat, (GopMyaupoBaTh 00O0OIIEHHS W BBIBOABI MO pe3yjbTaTaM IMPOBEAEHHOTO OIBITA,
MCCJIETOBAHMSI, COCTABIISATh OTUET O POAENaHHOM paboTe.

Pabora ¢ undpopmanmeii:

yYMEHHE BBIOUPATh, aHATHU3UPOBATh U UHTEPIPETUPOBATH HH(OPMALIUIO PA3TUYHBIX BUIOB
1 (OpM TpeICTaBICHNUS, TTOTYYaeMYI0 U3 PAa3HBIX UCTOYHUKOB (HAYYHO-TIOMYJISIPHAS JINTEpaTypa
XUMHUYECKOTO COJIepKaHMs, CIpaBOYHBIE TOCOOMS, pecypchl WHTepHeTa), KpPUTHUYECKU
OIICHUBATH MPOTHBOPECUNBYIO U HEJJOCTOBEPHYIO HH(POPMAIIHIO;

YMEHHE MPUMEHSTh Pa3INdHbIe METOJIbI U 3aIPOCHI TPU MOUCKE U 0TOOpEe MHPOPMAIUU U
COOTBETCTBYIOIINX JIAHHBIX, HEOOXOIUMBIX JJISI BBITIOJHEHUS YI€OHBIX M MIO3HABATEIBHBIX 3a/1a4
OmpeAeNnéHHOr0 THIA, MPUOOPETeHHE OMbITa B OOJACTH WUCIHOIB30BaHUS HH(OPMAIIMOHHO-
KOMMYHUKATHUBHBIX TEXHOJIOTHUM, OBJIA/ICHHE KYJIbTYpOH aKTUBHOTO WCIIOIH30BAHUS PA3TMIHBIX
MOWCKOBBIX CHCTEM, CaMOCTOSITEIHHO BBIOMpPATh ONTHUMAIBHYIO (OpMY MpencTaBICHUS
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uH(pOpMALlMKM ¥ WJUTIOCTPUPOBATH pEIIaeMble 3a/la4yll HECIOXKHBIMU CXEMaMH, IuarpaMMamu,
npyrumu popmamu rpa UK U UX KOMOMHAITUSIMU;

YMEHHUE HCMOIb30BaTh M AHATU3UPOBATh B Mpolecce y4yeOHOM M HCCIIeN0BaTENbCKON
JEeSTEIbHOCTH UH(POPMALIMIO O BIUSHUU IPOMBILIUIEHHOCTH, CEJIbCKOT0 X034HUCTBA U TPAaHCIIOpTa
Ha COCTOSIHME OKPYXKaroLlel NPUPOAHON CPEIbl.

KoMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eHCTBUSA:

YMEHMsI 3aJaBaTh BOIPOCH (B XoJe Juajora M (WiIM) JUCKYCCHUH) IO CYLIECTBY
oOcyxgaemMoil Tembl, (OpPMYIHpPOBaTH CBOM MPEAJIOKEHUS OTHOCUTENBHO BBIIOJIHEHUS
MPEI0KEHHOM 3a/1a4u;

YMEHHUsI IPEACTABIATH MOJy4YEHHBIE PE3yJIbTaThl T03HABATEIHHON JESTEILHOCTU B YCTHBIX
U THUCbMEHHBIX TEKCTaxX; JejaThb IPE3CHTALMIO PE3YJIbTAaTOB BBIIOJHEHUS XHMHUYECKOTO
JKCIIepUMeHTa (1abopaTOPHOTO OMBITA, JIAOOPAaTOPHOW pPadOTHI MO HCCIIEJOBAHUIO CBOWCTB
BEIIIECTB, YUeOHOTO MPOCKTA);

yYMEHHsI yueOHOTO COTPYIHHUYECTBA CO CBEPCTHMKAMH B COBMECTHOH I03HABAaTEIbHOU U
HCCIIEIOBATEIbCKON JICATENIbHOCTU TPH PEIICHHHM BO3HHUKAIOIIMX MpoOjeM Ha OCHOBE Yydéra
oOLIMX MHTEPECOB U COTNIaCOBaHMS MO3UIMI (0OCYyKIeHHs, OOMEH MHEHUSMH, «MO3TOBBIC
LITYPMbI», KOOPAUHALIUS COBMECTHBIX JAEUCTBUM, ONpeeleHe KPUTEPUEB 10 OLICHKE KauecTBa
BBITIOJTHEHHON PaOOTHI U IPYTHE).

PerynsiTuBHbIe yHUBepPCAJIbHbIE YUeOHbIE /1eliCTBUA:

YMEHHE CaMOCTOATEIBHO ONMPENENSTh LU ACSITeNbHOCTH, MIJIAHUPOBATh, OCYHIECTBIIATD,
KOHTPOJIMPOBAaTh M TIPU HEOOXOAWMOCTH KOPPEKTHUPOBATH CBOIO JIEATENLHOCTH, BBIOMpPATH
HaubOosnee HS(QeKTUBHbIE CHOCOOBI pelieHus Y4eOHbIX U MO3HaBaTeNbHBIX  3ajad,
CaMOCTOSTENIBHO COCTABJIATh WJIM KOPPEKTUPOBATh IPEIJIOKECHHBIA AITOPUTM JIEHCTBUM INpU
BBIMIOJTHEHUH 3aJaHUil ¢ Y4E€TOM IMIOJIy4eHHUS HOBBIX 3HAHMU 00 H3y4aeMblX OOBEKTax —
BELIECTBAX U PEAKIMUAX, OLIEHUBATh COOTBETCTBUE IMOJIYUEHHOI'O pe3yjbTaTa 3asiBICHHOM I,
YMEHHE HCI0JIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, IPE/AJIaraeéMble B YCIOBUU 3a/IaHUI.

MNPEJIMETHBIE PE3YJIBTATHI

B coctaBe mnpeaMeTHBIX pPeE3yIbTATOB IO OCBOCHHUIO O0S3aTENbHOTO COJEPIKAHUSA,
YCTaHOBJIEHHOI'O JaHHOM (enepanpHOil paboueil mporpaMMoi, BBIAEISIOT: OCBOEHHbBIE
oOydJaromuMucs Hay4YHble 3HAHUS, YMEHHS M CHOCOOBI JeWCTBUH, crenuduyeckue st
npeaMeTHoW oOnactu «XUMHS», BUIBl JEATEIBHOCTU MO TMOJIYYEHHIO HOBOTO 3HAHHUS, €ro
UHTEPIIPETAIMU, TPEOOPA30BAHUIO U IPUMEHEHUIO B PA3IMYHBIX YYEOHBIX U HOBBIX CUTYAI[UsX.

K xonny oOyueHus B 8 Kjacce mpeaMeTHbIe pe3yibTaTbl Ha 0a30BOM YPOBHE JOJIKHBI
oTpaxkaTb C(HOPMHUPOBAHHOCTH Y OOYUAOIIUXCSI YMEHHI:

PacKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKHUX MOHSTHUH: aTOM, MOJIEKYJIa, XUMUUYECKUM 3JIEMEHT,
IIPOCTOE BEIIECTBO, CIOKHOE BELIECTBO, CMECh (OJHOpOJIHAS M HEOJHOPO/HAs), BAJIEHTHOCTb,
OTHOCHUTENIbHAsT aTOMHas ¥ MOJEKYyJIspHas Macca, KOJTUYECTBO BEIIECTBA, MOJb, MOJSpHas
Macca, MaccoBasl JI0JII XMMHUYECKOrO 3JIEMEHTAa B COEJUHEHHH, MOJIAPHBIA OOBEM, OKCHUJ,
KHCIIOTa, OCHOBaHWE, COJb, JIEKTPOOTPUIIATEIHHOCTh, CTEMEHb OKHCICHHUS, XUMHUYECKas
peakuus, KiacCU(UKAIMs peakUui: peaklMM COCIUHEHUS, pEeaklUu pasjoKEHUs, peakluu
3aMeIlIeHus], peaklluu oOMeHa, 3K30- M SHI0TEPMUYECKHE peaKkIiH, TeII0BoH 3P deKT peakuuu,
SIPO aToMa, DJIEKTPOHHBIN CIION aToMa, aTOMHasi OpOUTalb, PaInyC aTOMa, XUMHUYECKast CBS3b,
MOJISIpHAasl U HETOJspHAas KOBaJCHTHAas CBs3b, MOHHAS CBsA3b, WOH, KaTHOH, aHWOH, PacTBOpP,
MaccoBast 10Jisl BellecTBa (IIPOLeHTHAs! KOHIIEHTpAIHs) B pacTBOPE;

WJLTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX TIOHATUH U IPUMEHSATH STH TOHATUS TIPU
OTMCAHUU BEIIECTB U UX MPEBPAIECHUII;

UCIIOJIb30BaTh XMMHUYECKYI0 CHMBOJIUKY ISl COCTaBJieHHs] (QOpMYJ BEIIECTB M ypaBHEHUN
XUMHUYECKHUX PEaKIIHii;

OTIpeeNATh BaJCHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COEIWHEHUSX, CTENEHb OKHCICHUS
AIIEMEHTOB B OMHAPHBIX COEAMHEHMSIX, MPUHAAJIECKHOCTh BEIIECTB K OMPENEIEHHOMY Kiaccy
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COCAMHEHUH 1o GopMyiaM, BUJ XMMUYECKOHN CBSI3U (KOBAJICHTHAs U HOHHAS) B HEOPTaHUYECKUX
COCIMHEHUSX;
packpsiBaTh cMmbici [lepuoaunueckoro 3akona Jl. . MenaeneeBa: 1eMOHCTPUPOBATh TOHUMAHUE
NEPUOANYECKON 3aBHUCHUMOCTH CBOWMCTB XUMHYECKHMX JJIEMEHTOB OT HX IIOJOXKEHUS B
Ilepponnueckold cucTeMe, 3aKOHOB COXPAHEHMS MAacChl BEIECTB, IIOCTOSHCTBA COCTaBa,
aTOMHO--MOJIEKYJISIPHOTO y4€HUs, 3aKOHa ABOrazipo;
ONHKCBHIBATh U XapaKTepu3oBaTh TabiauuHyto ¢opmy I[leproandeckoil CUCTEMbl XMMHUYECKHUX
AJIEMEHTOB: Pa3JIM4aTh MOHATHUS «TJIaBHas moArpynna (A-rpymnmna)» u «modounas noarpynmna (b-
rpymnmna)», Majble 1 00JIbIINe IEPUO/Ibl, COOTHOCUTh 0003HAYEHUs, KOTOPbIE UMEIOTCS B Ta0uLe
«Ilepnonuyeckas cucrema XuMuueckux dieMeHToB [I. WM. MenneneeBa» ¢ 4HMCIIOBBIMU
XapaKkTEepUCTUKAMHU CTPOEHHs aTOMOB XMMHYECKHX 3JIEMEHTOB (COCTaB M 3aps] sjapa, oOuiee
YHCJIO 3JIEKTPOHOB U PACHPEEIIEHNE UX 10 3JIEKTPOHHBIM CII0SIM);
KJaccu(puUuUpoBaTh XMMUYECKHE 3JIEMEHTBI, HEOPIraHUYECKHE BELIECTBA, XUMUYECKUE PEaKLUU
(10 YUCITy ¥ COCTAaBY YYacTBYIOILUX B PEAKIIMU BEILECTB, [0 TEIIOBOMY 3D (DEKTy);
XapakTepu30BaTh (OMUCHIBaTh) OOIIME XMMHYECKHE CBOMCTBA BEIECTB Pa3JIMYHBIX KJIACCOB,
NOATBEPXKJas  ONUCAaHME IMpUMEpaMHM  MOJEKYJSPHBIX  yYPAaBHEHUM  COOTBETCTBYIOIIMX
XUMHUYECKHUX PEAKIIU;
IIPOrHO3MPOBATh CBOMCTBA BELIECTB B 3aBUCMMOCTH OT MX KadeCTBEHHOI'O COCTaBa,
BO3MO>KHOCTH IPOTEKAHUSI XUMUYECKHUX IIPEBPALLIEHUH B Pa3IMUHbIX YCIOBUSIX;
BBIUNCIIATh OTHOCUTEJIBHYIO MOJIEKYJSIPHYIO M MOJIIDHYIO MAacChl BELIECTB, MAacCOBYIO JIOJIIO
XMMHUYECKOTO 3JIeMEeHTa 10 (opMysie COEeIMHEHMs, MAacCOBYIO JOJIO BEIleCTBa B pacTBOpE,
IPOBOAMTDH PACUEThI [0 YPABHEHUIO XUMUYECKOM peaKIuy;
IIPUMEHATH OCHOBHBIE OIEPAllMi MBICIUTEIBHON IEATEIbHOCTH — aHAJIU3 U CUHTE3, CPABHEHHUE,
00001IeHNe, CUCTEMATH3AINIO, KIaCCU(UKAIIIO, BBISIBICHHE TPUYHMHHO--CIIEJICTBEHHBIX CBSI3EH
— U U3Y4YEHUS CBOMCTB BEIECTB M XUMHUYECKMX DPEAKLMM, €CTECTBEHHO-HAy4YHbIE METOJIbI
NO3HAaHUS — HaONIoIeHUe, W3MEpPEeHHe, MOJCIUPOBAaHUE, OSKCIEPUMEHT (peajbHbli U
MBICJICHHBIN );
CJIeZIoBaTh MpaBWIaM IOJIb30BaHUS XUMHUECKOW MOCY/I0M U J1abopaTOpHbIM 00OpYIOBaHUEM, a
TaK)Ke MMpaBUiIaM OOpPAIEHUS C BEIIECTBAMHU B COOTBETCTBUM C MHCTPYKIUSMU I10 BHIIOJIHEHUIO
7a00paTOPHBIX XMMHUYECKHUX OINBITOB IO IOJIYYEHHIO M COOMPAHUIO Ia3000pa3HbIX BEIIECTB
(Bomoposla M KHCIOpOJAa), IMPUTOTOBJICHHIO PAcCTBOPOB C ONpPENEIEHHONM MacCOBOM Jaoiei
pacTBOPEHHOIO BEUIECTBA, IUIAHUPOBATb U TMPOBOJUTH XHMHUYECKHE ODKCIIEPUMEHTHI IO
pacro3HaBaHUIO pAcTBOPOB WIEJNIOYEH M KUCJIOT C TOMOIIBIO HHAMKATOPOB (JIAKMYC,
deHondranzent, METUIOPAHX U IpYTrHe).

K kxoHny oOyueHus B 9 Kjacce mpeaMeTHbIE pe3yibTaTbl Ha 0a30BOM YPOBHE JOJIKHBI
oTpakaTh C(HOPMUPOBAHHOCTH Y O0YUAIOIIMXCSl YMEHHUI:
PacKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKHUX MOHSTHI: XUMUYECKUHN 3JIEMEHT, aTOM, MOJIEKyJa,
WOH, KaTHOH, aHWOH, IIPOCTOE  BELIECTBO, CIOKHOE  BEUIECTBO,  BAJIECHTHOCTb,
IIEKTPOOTPUILIATEIBHOCTD, CTENEHb OKHUCIIEHUS, XMMHYECKas pEaKlMs, XUMHYECKas CBS3b,
TEIIOBOM 3P PEKT peakiiu, MOJb, MOJIAPHBIA 00BEM, pacTBOP, AJIEKTPOJIUTHI, HEIIEKTPOIUTHI,
AIIEKTPOJIUTUYECKAsT JMCCOLMALUS, PEaKIUd HOHHOIO OOMEHa, KaTajiu3aTrop, XMMHUYECKOoe
paBHOBecHe, oOpaTHMMble M HEOOpaTUMBbIE pPEaKIUH, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE
peaKuuyu, OKUCIHUTEIb, BOCCTAHOBUTENIb, OKHCIEHHE M BOCCTAHOBJIEHHME, aJlJIOTPOIHS,
aM(pOTEepHOCTb, XUMUYECKasl CBS3b (KOBAJIEHTHAs, MOHHAsI, METAJUIMUECKast), KpUCTalInyecKas
peméTka, KOppO3us METAUIOB, CIUIaBbl, CKOPOCTb XUMHYECKONH pEaKLHH, MpeneabHO
nonyctumas koHueHnTpamus I1/1K Bemectsa;
WTIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XMMUUYECKUX TIOHATUN U NIPUMEHSATH 3TH IOHATHUS NIpU
ONMCAHUU BEUIECTB U UX NPEBPALLEHUII;
UCIIOJIb30BaTh XMMHYECKYI0 CHMBOJIMKY ISl COCTaBJeHMsS (OpMYJ BEIIECTB M ypaBHEHUN
XUMUYECKHUX PEaKINM;
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ONpEACIATh BAJIEHTHOCTh M CTENEHb OKHCICHUS XUMHUYECKMX D3JIEMEHTOB B COEIMHEHUSX
pa3IMYHOIO COCTaBa, MPUHAAJIEKHOCTh BEIIECTB K ONPEACIEHHOMY KJIacCy COEIUHEHHH IO
dopmynaM, BUJ XUMHYECKON CBA3H (KOBaJCHTHAs!, HOHHAsI, METAJUTMNYECKasi) B HEOPraHUIECKUX
COEIMHEHUSX, 3apsi/l HOHA [0 XUMHUYECKOW (opMmyie, xapakrep cpelbl B BOJHBIX PacTBOPAx
HEOPraHWYECKUX COCAMHEHMM, TUIl KPUCTAIIINYECKON PEIIETKY KOHKPETHOT'O BEILIECTBA;
packpeiBath cMbica [lepuoanueckoro 3akona J[. M. MenneneeBa U J€MOHCTPUPOBATh €ro
IIOHMMAaHME: OIUCBIBaTh M XapaKTepH30BaTh TaOinuHyro (opmy Ilepuoanueckoil cucrembl
XUMHUYECKHX JJIEMEHTOB: pa3jnyaTh MOHATHS «TJIaBHas moArpymnmna (A-rpymma)» U «noOoyHas
noarpynna (b-rpynma)», manele u OoJbline NEpUOIbl, COOTHOCUTH 0003HAU€HUs, KOTOpBIE
UMEIOTCS B IMEPUOJMYECKOM TaOJuIEe, ¢ YMCIOBBIMU XapaKTEPUCTUKAMHU CTPOEHUS aTOMOB
XMMHUYECKHX 3JIEMEHTOB (COCTaB U 3apsj sAApa, oOliee YUCiIo JIEKTPOHOB U pacIpelelieHUue ux
IO JIEKTPOHHBIM CJIOSIM), OOBSICHATH OOIIHME 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB AJIEMEHTOB
U UX COCIUHEHUH B IpejesiaX MajblX NEepPHOAOB U IJIaBHBIX MOATPYIMI ¢ YYETOM CTPOCHUS HUX
aTOMOB;

KJaccu(puIUpoBaTh XMMUUYECKHE 3JIEMEHThI, HEOPraHUYECKHE BELECTBA, XMMHUECKHE PEaKIUU
(Mo 4YMcay M COCTaBy Y4yacTBYIOUIMX B pEaKUUH BEIIECTB, IO TEIUIOBOMY 3(PQexTy, Mo
MU3MEHEHUIO CTENIEHEW OKMCIEHUSI XUMUYECKHUX JIEMEHTOB);

XapakTepu3oBaTh (ONMHUCHIBaTh) OOIIME U CcHenu(UYECKHe XUMHUYECKHE CBOMCTBa MPOCTBHIX U
CJIO’KHBIX BEIECTB, MOATBEPKIasi OMMCAHUE IPUMEPAMU MOJIEKYJISIPHBIX U MOHHBIX ypaBHEHUH
COOTBETCTBYIOIIMX XUMUYECKUX PEAKIHI;

COCTaBJIATh YPaBHEHUS MIEKTPOIUTUUECKOMN IUCCOLMAIMU KUCIIOT, LEeJIoueil U coliel, MoJIHbIe U
COKpAIllEHHbIE YPAaBHEHMs peaklUil HOHHOIOo OOMEeHa, YPaBHEHUS PEaKLMH, MOATBEPHKIAIOIINX
CYILIECTBOBaHHE FEHETUUECKOM CBSI3U MEXK/ly BEILIECTBAMU PA3JIMYHBIX KJIACCOB;

PAaCKpBIBATh CYLTHOCTh OKMCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIHI TOCPEACTBOM COCTABICHUS
3JIEKTPOHHOTO OajaHca 3TUX PEaKIHA;

IIPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT UX CTPOEHUS, BO3MOKHOCTH MPOTEKaHUS
XUMHUYECKHX IPEBPAIICHNUN B Pa3IMUHBIX YCIOBHUSX;

BBIUUCIIATh OTHOCUTEJIBHYIO MOJIEKYJSPHYIO U MOJIIPHYKO MAacChl BEILIECTB, MAacCCOBYIO JOJIIO
XMMHYECKOTIO 3JIEMEHTa 10 (HOpMYJIE€ COEIUHEHMs, MAcCOBYIO JOJI BEIIECTBA B pacTBOpE,
IIPOBOAMTH PACUETHI [0 YPABHEHUIO XUMUYECKON PEAKLINN;

coOiroaaTh MpaBUiia MOJb30BAHUS XUMHUYECKOW MOCYI0M M 1a00opaTOpHBIM 00Opy/IOBaHUEM, a
TaK)Ke IpaBuiia oOpallleHus C BELECTBAMH B COOTBETCTBUHU C MHCTPYKIUSAMH IO BBIIOJHEHUIO
7a00paTOPHBIX XMMHUYECKHUX OINBITOB IO TOJIYYEHHIO M COOMPAHUIO Ta3000pa3HbIX BEIIECTB
(aMMHaKa U yTIeKucioro rasa);

IIPOBOAMTH PEAKIMM, IOATBEPKIAAIONINE KAYECTBEHHBIH COCTaB Ppa3JIMYHBIX BELIECTB:
pacrio3HaBaTh OIBITHBIM MYTEM XJIOpUI-, OpoMuI-, HOAMI-, KapOoHaT-, docdar-, cuimkar-,
cynbdar-, TUAPOKCUA-UOHBI, KATHOHBl AaMMOHMSI M  HMOHBl H3YYEHHBIX  METaJIOB,
IIPUCYTCTBYIOLIME B BOJHBIX PACTBOpPaX HEOPraHUUYECKUX BEILECTB;

IPUMEHSTh OCHOBHBIE ONEpPAIlUi MBICIUTEIbHON E€ATEIbHOCTH — aHAJIU3 U CHUHTE3, CPABHEHHUE,
0000111eH1e, cUCTEMaTU3alMI0, BBISIBJICHUE MPUUYUHHO-CIEACTBEHHBIX CBSI3€H — NIl U3y4eHUs
CBOMCTB BEUIECTB U XUMHUYECKHUX PEAKIMH, €CTECTBEHHO-HAYYHBIE METOJbI IO3HAHUSA —
Ha0JII0/IeHue, U3MEepEeHne, MOJEIMPOBAHNE, IKCIIEPUMEHT (pealbHbIN 1 MBICIIEHHBIH).



COJAEP/KAHUE OBYYEHUA

8 KVIACC

IlepBoHayajbHBIe XUMHYECKHE TOHATHS

IIpenmer xumuu. Posib XuMUM B )KU3HM YelNOBeKa. XUMUsA B CUCTEME HayK. Tesa u BeniecTsa.
du3nyecKue CBOMCTBA BELIECTB. ArperaTHoe COCTOsIHUE BelecTB. [IoHsATHE 0 MeTOaX TO3HAHMS B
xumuu. Yucrele BemecTBa U cMecu. CrocoObl pa3zieneHus cMecei.

ATOMBI ¥ MOJIEKYJbl. XUMHUYECKHE 3JIeMEHThl. CUMBOJIBI XUMUYECKHUX 3JIeMEHTOB. IIpocTsie
U CJIO’KHBIE BEIECTBA. ATOMHO-MOJIEKYJIIPHOE yUEHHUE.

Xumuueckasi popmyna. BaleHTHOCTh aTOMOB XMMHYECKHX 3JI€MEHTOB. 3aKOH MOCTOSIHCTBA
cocraBa BeniecTB. OTHOCUTENbHas aToMHasg Macca. OTHOcUTENbHAas MOJIEKYJSIpHAs Macca.
MaccoBas 1011 XUMHUYECKOIO 3JIEMEHTA B COCIMHEHUH.

KonnuectBo BemecTBa. Moisb. MonsipHas macca. B3auMocBsA3b KOJIMYECTBA, MACChl M YUCIIA
CTPYKTYPHBIX €IUHHII BemiecTBa. Pacuérel mo hopmynamMm XMMHUYECKUX COSAMHEHHH.

Ousnyeckue U XUMHYECKHE SBJICHUSA. XUMHUYECKass peakuus U e IpHU3HAKU. 3aKOH
COXpaHEHHsS Macchl BELIECTB. XHMMHUYECKHe ypaBHeHHMA. Kimaccupukamuss XMMHYECKHX peaKIuii
(coemuHeHus, pa3IoKEeHHsI, 3aMeITeHUsI, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HAaKOMCTBO C XMMMYECKOW IOCYIOH, mpaBwiiaMd pabOThl B jabopaTopuu M NpUEMaMU
oOparieHusi ¢ JIabopaTOPHBIM OOOPYIOBaHUEM, HW3YUYECHHWE M OINUCaHUE (U3MYECKHX CBOHCTB
00pa3lloB HEOPraHMYECKUX BEIIECTB, HaOmroeHue (pu3ndeckux (IUIaBJICHUE BOCKA, TasiHUE JIbJA,
pacTupaHue caxapa B CTYIIKE, KUIIEHHME M KOHJEHCAlUs BOJAbI) U XMMHUYECKHX (FOpPEHHME CBEYH,
IPOKAJIMBAHUE MEIHOW MPOBOJIOKH, B3aMMOJEHCTBHE MeJa ¢ KMCIOTOW) sIBIEHUH, HaOIOAeHUE U
ONHMCaHUE MPU3HAKOB IMPOTEKAaHUs XUMHUYECKHMX DPEaKIMil (pa3joKeHue caxapa, B3aUMOJICHCTBUE
CEepHOM KHCIOTBl C XJOpUIOM Oapus, pasnoxenue ruapokcuna meau (II) nmpu HarpeBanuw,
B3aUMOJICCTBHUE kelne3a ¢ pacTBopoM cosr menu (II), nzydenue cnocoOOB paszieneHus CMecei: ¢
IIOMOILbI0 MarHuTa, (WIbTPOBAHHUE, BbIIApUBAHHME, NUCTWUIALMS, XpoMmarorpadus, npoBeIeHHe
OYNCTKH TIOBAPCHHOW CONM, HAOJIOJICHNE ¥ OINHCAaHHE pPEe3yJbTaTOB IPOBEICHHUS OIBITA,
WTIOCTPUPYIOILEr0 3aKOH COXPAHEHUS MacChl, CO3JJaHUE MOJiesieil MOJIeKyJT (IIapOCTEPIKHEBBIX ).

Baskueiinue npeacTraBuTe I HEOPraHUYeCKUX BellecTB

Boznyx — cmech razos. CocrtaB Bo3myxa. Kucmopony — 31€eMEHT M NMpPOCTOE BELIECTBO.
Haxoxpaenue kuciopoaa B mpupoje, pu3ndeckue U XMMHUYECKHUE CBOICTBa (peakUuu TOpPEHHs).
Oxcunpl. Ilpumenenue xkucinopoga. CrocoObl MOMyYeHHMsT KHUCIOpoJa B JIaboOpaTopuu U
npoMbliieHHocTH. KpyroBopot kucnopoga B mpupoge. O30H — auioTponHas Moauukanus
KHCIIOpO/Ia.

TemoBoit 3¢p(deKT XUMHUYECKON peaklUuu, TEPMOXUMHUYECKHE YpaBHEHMsS, 0JK30- U
OHAOTEPMHUUYECKUE peakUuu. TOIUIMBO: yroJb W METaH. 3arps3HEHUE BO3JyXa, YCHIEHHUE
napHUKOBOTo 3¢ (deKTa, pa3pylieHne 030HOBOTO CIIOSL.

Bonopon — anemeHT 1 npoctoe BemecTBo. HaxoxxaeHue Bogoposia B npupoae, puzndeckue u
XUMHUYECKHE CBOICTBA, IPUMEHEHHE, CLIOCOOBI oay4yeHus. KucioTs! u comiu.

MosnsipHblii 00BEM ra30B. Pacu€Tbl Mo XUMHUYECKUM YPaBHEHUSIM.

®usnueckue cBoMcTBa BOAbl. Boxa kak pactBopurens. PactBopbel. HacelmeHHble U
HEHaCBILIEHHBIE PacTBOPHI. PacTBOpUMOCTSE BemecTB B BoJe. MaccoBasi 10151 BEILIECTBA B PACTBOPE.
Xumuyeckue cBoicTBa BoAbl. OcHOBaHMs. Ponb pacTBOpoOB B MPUPOAEC M B KU3HHM YEIIOBEKA.
Kpyrosopot Bozs!l B ipupojie. 3arpsi3HEHHE NPUPOAHBIX Bo. OXpaHa U OYMCTKA PUPOJHBIX BOJ.

Knaccudukanmss Heopranmveckux coenuHennid. Oxcuawsl. Knaccudukamuss OKCHIOB:
cosieoOpa3ymomue (OCHOBHBIE, KUCIOTHbIE, aM(pOTepHbIe) U HecoleoOpasytomue. Homenknarypa
okcu0B. du3nyecKkne U XUMUYECKHE CBOMCTBA OKCUIOB. [lomyyeHne okcuaos.

OcHoBanust. Knaccudpukanuss ocHOBaHMN: IIENOYM W HEPACTBOPUMBIE OCHOBAHMSL.
Homenkiarypa ocHoBaHmid. @Pu3nueckne M XUMHUYECKHE CBOWCTBAa OCHOBaHWU. I[lomydueHue
OCHOBAaHUM.
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Kucnorel. Knaccudukanus kuciaor. Homenkmarypa kucnor. Dusnyeckue W XHUMHYECKHE
cBoricTBa kucioT. Psg akruBHoctu MmetaiuioB H. H. bekerosa. [Tonydenue Kucior.

Comu. Homenknatypa coseii. ®@usznueckue M XUMHUYECKHE cBoiicTBa coisied. [lomydenue
coJiei.

['eHeTnueckas CBsI3b MEKy KJIACCAMU HEOPTAHUYECKUX COCIMHEHUN.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE OIpeeliCHUE COJCpXKaHUS KUCIOpOAa B BO3IyXe, MOITYYCHHE, COOMpaHHE,
pacrno3HaBaHHE€ W HW3YYE€HHE CBOMCTB KHCIOpOJAa, HAOMIOJEHHE B3aUMOJICHCTBUSL BEIIECTB C
KHUCJIOPOJIOM M YCIIOBUSI BO3SHHUKHOBEHHS M TMPEKpAIllCHUs] TOpeHHs (moxapa), 03HAaKOMIIEHHE C
o0Opa3amMu OKCUIOB U OMKMCAHHUE X CBOMCTB, MOJIydeHUE, cOOUpaHue, paclio3HaBaHUE U U3yuyeHUE
CBOMCTB BOJIOpoJia (ropeHue), B3auMmozeiicTBue Bojaopoga ¢ okcuaom wmeau (II) (Bo3moxkHO
UCIIOJIb30BaHUE BHJIEOMATEPHANIOB), HaOIIOJIeHHEe O00pa3lloB BELIECTB KOJIMYECTBOM 1 MOJIb,
UCCIIeIOBaHNE OCOOCHHOCTEW  pacTBOPEHHUS BEMIECTB C  Pa3IUYHOM  PACTBOPHUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C OINPEACIEHHOW MAacCOBOW JI0JIEM pPAaCTBOPEHHOIO BEILECTBA,
B3aUMOJCICTBUE BOJABI C MeTaJlaMM (HAaTpUeM M KajblueM) (BO3MOXHO HCIIOJIb30BAHUE
BUJICOMATEPHAIIOB), HUCCJIEOBaHHE O00pa3loB HEOPraHMYECKHMX BEUIECTB pPa3IMYHbIX KJIACCOB,
HaOJItO/ICHUE W3MEHEHUS OKPACKH WHJUKATOPOB B PACTBOPAX KHCJIOT W IIEJOYeH, H3ydeHUe
B3aumo/eiicteus okcuaa menu (II) ¢ pacTBopoM cepHO# KUCIOTHI, KUCIOT C METa/llaMu, peakuui
HEUTpAIM3aLUH, TTOJTYYEHHE HEPACTBOPUMBIX OCHOBAHHUI, BHITECHEHUE OJTHOIO METAJLJIA IPYTUM U3
pacTBOpa COJIM, PpELICHHE OHKCIEPUMEHTANBHBIX 3a7ady 1o Teme «BaxHelne Kiaccel
HEOPraHUYECKUX COCAUHEHUI.

Iepuonuyeckuii 3axkon u Ilepumoamyeckasi cucremMa XxuMudeckux 3jaementoB . H.
MenpeneeBa. CtpoeHue aToMoB. XUMHYECKasA CBA3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE
peakuun

[lepBble MOMBITKUA KiIAacCU(UKAIIMU XUMHUUYECKUX 3JIEMEHTOB. [IoHATHE O rpymmax CXOIHBIX
AJIEMEHTOB (ILI€JI0YHbIC U IEeJI0YHO3EMENbHbIE METAUIbl, TaJIOTeHbl, HHEPTHBIE ra3bl). DIEMEHTHI,
KOTOpBbIE 00pa3yroT aM(pOTEPHBIE OKCUIBI U THAPOKCH/IBI.

Ilepuonuueckuit 3akoH. Ilepuomuueckass cucremMa xuMmMuadeckux siemeHtoB . .
MenneneeBa. KopoTkomepuonHas u jumHHONepuonHas Gopmbel [lepuoamueckoit  cUCTEMBI
xumuueckux anemeHtoB J[. WM. Menneneea. Ilepuonsl u rpynnbl. DU3MUECKH CMBICI
MOPSAIKOBOTO HOMEpPA, HOMEPOB MEPUOJIA U TPYIIIIbI JIEMEHTA.

Crpoenue atomoB. CoctaB atroMHbIX siaep. M3otomnbl. DnekTpoHbl. CTpOEHUE 3JIEKTPOHHBIX
o0onouek atomoB TiepBbIX 20 xuMHUuYeckux »dJeMeHTOB llepuommdeckoit cucremsr J[. U.
MenneneeBa. XapakTEpUCTUKAa XUMHUUYECKOTO 3JIEMEHTA MO €ro INoJIoKeHuro B llepuoamueckon
cucreme J[. 1. Menneneena.

3aKOHOMEPHOCTH W3MEHEHHUs pauyca aTOMOB XMMHUYECKHUX 3JEMEHTOB, METAINIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB IO TPYIIaM U EPUOIaM.

3nauenue [lepuoauyeckoro 3akoHa u [lepnonanueckoi cucTeMbl XUMUYECKUX JIEMEHTOB JIJIs
pa3BuTHS Hayku U npakTuku. [. . MeHneneeB — yu€HbIN U rpakJaHUH.

Xumuueckas CBS3b. KoBanentnas (monspHas u HEMNOJsIpHAsT) CBS3b.
DNeKTPOOTPUIIATETFHOCTh XUMHUECKUX 2JIEMEHTOB. MIOHHAsI CBSI3b.

Crenenb okuciieHus. OKHCIUTEIbHO--BOCCTAHOBUTEINbHBIE peakiuu. [Iporecchl okuciaeHus
Y BocCTaHOBJEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

n3ydeHrne oOpasIioB BEIIECTB METAJUIOB U HEMETAJUIOB, B3aUMOICHCTBUE TUIPOKCHUIA ITMHKA
C pacTBOpaMH KHCIOT M IIEJI0YEH, NPOBEACHUE OIBITOB, WUIIOCTPUPYIOIIUX IPUMEPDI
OKHCIIUTEIHFHO-BOCCTAHOBUTEIBHBIX PEAKINK (TOpEHUE, PEAKIIUU PA3IOKECHHS, COSTUHEHNS).

Mescnpeomemnuie ceasu
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Peanu3arusi MeXIpeIMETHBIX CBA3CH MPHU M3YyYEHUU XUMHH B 8 KIIACCE OCYIIECTBISETCS
Yyepe3 MCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO--HAYYHBIX MOHSATHMA, TaK W TOHSATHH, SBISFOIINXCS
CUCTEMHBIMU JIJIsl OTJENIbHBIX MTPEIMETOB €CTECTBEHHO--HAYYHOTO IIHUKIIA.

OOm1re ecTecTBEHHO--HAayYHbIC MMOHATHS: HAYYHBIH (DaKT, TUIIOTE3a, TEOpUSs, 3aKOH, aHAJIH3,
CUHTE3, Kiaccu(uKamus, TMEePHOJUIHOCTh, HAONIOJCHUE, JKCIEPUMEHT, MOJCIUPOBAHHE,
U3MEpEHHUE, MOJICIb, SIBJICHUE.

@dwu3uka: wmarepusi, aroMm, DOJIEKTPOH, TMPOTOH, HEUTPOH, WOH, HYKJIHJA, H30TOIbI,
palMOaKTUBHOCTh, MOJICKYJa, JJICKTPUYECKUN 3apsii, BEIIECTBO, TeJI0, OO0BEM, arperatHoe
COCTOSIHME BEIIEeCTBA, ra3, (PU3MYECKHe BEIWYUHBI, CIUHUIBI H3MEPEHHUs, KOCMOC, TUIAHETHI,
3BE361, CoHIIE.

buonorus: porocunres, npixanue, ouocdepa.

I'eorpadus: armocdepa, rugpocdepa, MUHEpaIbl, TOPHBIEC TIOPOIBI, IOJIE3HBIE UCKOIIAEMBIE,
TOTUIMBO, BOJTHBIC PECYPCHI.

9 KJIACC

BemecTtBo 1 XUMHYECKasl peaKust

Ilepnonnueckunt 3akoH. Ilepmoandeckas cucremMa XuMU4YecKHx dnemeHtoB [J[. U
MenpeneeBa. CTpoeHre aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUHU CBOWMCTB XMMUYECKUX IEMEHTOB
NEpBBIX TPEX MEPUOJOB, Kajaus, KAJIbLUUS U UX COCAUHEHMH B COOTBETCTBUU C IOJIOKEHUEM
2JIEMEHTOB B [lepnonnyeckoil cucteMe U CTPOCHUEM UX aTOMOB.

CrpoeHue BemiecTBa: BUIbl XUMHYECKOM CBS3U. THUIBI KPUCTAUIMYECKUX PEIIETOK,
3aBMCHUMOCTb CBOMCTB BEIIECTBA OT TUIIA KPUCTAIIMYECKON PEIIETKU U BU1a XMMUUYECKOH CBSI3U.

Knaccudpukanys M HOMEHKJIaTypa HEOPraHMYECKMX BEIECTB. XUMHUYECKHE CBOWCTBA
BELIECTB, OTHOCSIIUXCS K Pa3JINYHbIM KJIacCaM HEOPraHMYECKHUX COCIMHEHUMN, TCHETUYECKas CBA3b
HEOpPraHUYECKUX BEIECTB.

Knaccuukanus XMMHUYECKMX peakUUil MO pa3iuyHbIM NpU3HAKaM (M0 YUCIy M COCTaBy
YUYaCTBYIOIIMX B PEAKIUU BEIIECTB, IO TETNIOBOMY dPQEKTyY, 0 U3MEHEHHIO CTETICHEH OKMCIICHUS
XUMHUYECKHUX 3JIEMEHTOB, 110 00PaTUMOCTH, 110 YJaCTUIO KaTalu3aTropa). DK30- U 3HJO0TEPMUYECKHE
peaxkuuu, TepMOXUMUYECKUE YPABHEHHUS.

[lonatue o ckopoctd Xxumudeckod peakuuu. [loHatue 00 oOpaTMMbBIX M HEOOPATHMBIX
XUMHUECKUX peakuusx. [IoHaTHe 0 rOMOreHHbIX U FeTepOoreHHbIX peakuuax. [lonsaTre o katanuse.
IlonsaTe 0 XMMHYECKOM paBHOBecuU. DAKTOPHI, BIUAIOIINE HA CKOPOCTh XUMUYECKON PEAaKIMU U
MI0JIO)KEHNE XMMHUYECKOTO PaBHOBECHSI.

OKUCIINTENIbHO-BOCCTAHOBUTENIbHBIE  PEAKLUM, HJIEKTPOHHBI OalaHC  OKHCIUTEIbHO-
BOCCTAaHOBUTENbHON peakuuu. CocTaBleHHE YPaBHEHHH OKUCIMTEIbHO--BOCCTAHOBUTEIBHBIX
peaKIMii ¢ UCIIOJIb30BaHUEM METO0/1a SJIEKTPOHHOTO OasaHca.

Teopust 3AEKTPOIUTHUECKON NHUCCOLMALMU. DJIEKTPOIUTHI U HEINEKTPoNIuThl. KaTnoHsl,
aHUOHBI. MexXaHU3M JUCCOLMALUK BEIIECTB C Pa3IMYHbIMM BUAAMHU XUMHUYECKON cBA3U. CTeneHb
nucconuanui. CHIIbHbIE U c1a0ble 3IEKTPOIUTHI.

Peakiiun MOHHOTO OOMEHa. YCJIOBUS NMPOTEKAHUS peakluil MOHHOTO OOMEHa, IMOJIHBIE U
COKpalI€HHbIE HOHHBbIE ypaBHEHMsI peakiuil. CBONCTBa KHCIOT, OCHOBaHH U coyiell B CBeTe
NpeJCTaBICHUN 00 IEKTPOIUTHYECKOH nucconmanuu. KauecTBeHHbIe peaklinu Ha HOHBI. [loHsATHE
0 TUJIPOJIN3E COJIEH.

Xumuueckuii IKcnepumenm:

O3HAaKOMJIEHHE C MOJIEISIMU KPUCTAUIMYECKUX PEMETOK HEOPraHUYECKUX BEIIEeCTB —
METAJUIOB M HEMETAUIOB (rpaduTa U aiMasa), CIOKHBIX BELIECTB (XJIOpHIa HATPHs), UCCIIeI0BaHHUE
3aBUCHMOCTH CKOPOCTH XHMMHMYECKOH peakluMh OT BO3JCHCTBUS pa3IU4HbIX (DaKTOPOB,
HCCIIEIOBAHUE DJIEKTPOIPOBOJHOCTH PAacTBOPOB BEILIECTB, IIpolecca JUCCOLMALUN KHCIOT,
mienoueid UM cojeil (BO3MOXHO HCIIOJIb30BAHHME BHJEO MAaTEpHUaoB), IPOBEJEHHE OIBITOB,
WUTIOCTPUPYIOIIUX MPU3HAKM TNPOTEKAHUS peakiuii MOHHOro oOMeHa (oOpa3oBaHUE OCaJKa,
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BBbIJICJICHUE Ta3a, OOpa30BaHHE BObI), OMBITOB, WJUTIOCTPUPYIOIIUX MPUMEPHI OKUCIUTEIBHO-
BOCCTAHOBUTENBHBIX pPEAKIM (TOpeHue, peakluH pas3loKEHUs, COEIWHEHUs), pacrno3HaBaHUE
HEOPraHMYECKUX BEUIECTB C IIOMOIIBIO KAayeCTBEHHBIX pEaKUMi Ha HOHBL, pEIICHUE
AKCIIEPUMEHTAJIbHBIX 33/1a4.

HemeTtayuibl  MX coeJMHEHUSA

O6mas xapakTepucTuka rajgoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepPHbIEC CTEIIEHU
okucnenus. CtpoeHne U (U3NYECKHE CBOWCTBA IMPOCTHIX BEIIECTB — TaJOr€HOB. XHUMUYECKHE
CBOMCTBa Ha mpuMepe xjopa (B3aHMMOJCICTBHE C MeTaUlaMH, HEMETaJUIaMH, I[IeJIouaMu).
XnopoBogopoa. ComnsiHas KUCIIOTa, XUMUYECKUE CBOMCTBA, IOJyyeHUE, nIpuMeHeHue. JleiicTBue
XJIOpa U XJIOPOBOJIOPOJA Ha OpPraHM3M uejoBeka. BakHeline XJIOpUABI M MX HaXOXKJIECHUE B
IIPUPOJIE.

OO6mass xapaktepucTuka d3jeMeHTOB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble CTerneHu okuciaeHus. CTpoeHue M (PU3MUECKHE CBOWCTBA IPOCTBIX BEIECTB —
KHCIIOpOJIa U Cepbl. AJUIOTPOITHbIE MOAU(DUKAIINY KUCIOPOAA U cepbl. XUMHUUYECKHE CBOMCTBA CEPHI.
CepoBoniopofi, cTpoeHue, PU3nUecKue U XuMU4eckrue cBoicTBa. OKCHIBI Cepbl KaK MPeACTaBUTEIN
KHCIOTHBIX OKcuaoB. CepHasi kuciora, ¢u3MYecCKMe U XHMMHUYECKHE CBOMcTBa (oOuIue Kak
IIpEJICTaBUTENs Kilacca KHUCIOT U creuuduyeckue). XUMUUYECKHE PEeakIUH, JIeKalllue B OCHOBE
MIPOMBIIIJICHHOTO CIoco0a MoyydeHus cepHoil KucioTel. [lpumenenue cepnoit kucnotsl. Comu
CEpHOIl KHCIIOTHI, KaueCTBEHHAs peakuus Ha cyiabdar-uoH. HaxoxneHue cepsl U €€ COEAUHEHUN B
npupoae. XUMHUYECKOE 3arps3HEHHE OKpYKalIled cpeibl COCIUHEHHSIMH Ccepbl (KHUCIOTHBIE
TOXK]IH, 3arpsiI3HEHNE BO3/1yXa M BOJOEMOB), CIOCOOBI €ro MpeI0TBPAIICHUS.

OO6miass xapakTtepucTuka 3JeMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOCHHSI aTOMOB,
XapaKTepHBIC CTETIEHN OKUCIICHUS. A30T, pacpoCTpaHEeHHE B PUPOJE, (GU3NYECKHE U XUMUIECKHE
cBoiicTBa. KpyroBopor a3zora B mpupoae. AMMHaK, ero (hU3HUecKHe U XUMHUYECKHE CBOMCTBA,
nosiyueHue u npuMeHenue. Coau aMMOHUS, UX (PU3HUECKUE U XUMUYECKUE CBOMCTBA, TPUMEHEHUE.
KauecTBeHHast peakiysi Ha MOHBI aMMOHHA. A30THas KHUCIOTa, €€ ToiydyeHue, (U3NYecKue u
XMMHAYECKHE CBOicTBa (OOIIME Kak TMPEICTaBUTENs Kiacca KHUCIOT M  CHEHU(pHUECKHE).
Hcnonb30BaHre HUTPATOB M COJICH aMMOHHS B Ka4eCTBE MHUHEPAIbHBIX yA00peHui. XuMuueckoe
3arpsi3HEHUE OKPYIKaIOLIEH Cpe/ibl COETMHEHUSIMU a30Ta (KUCIOTHBIE OK/H, 3arpsi3HEHUE BO3AyXa,
noyBsl U BoJoéMOB). Pochop, amnorponHsie Moaupukanun dpocdopa, puzndeckre 1 XUMHIECKUE
cBoiictBa. Oxcun docdopa (V) u pocdopHas kuciora, Gu3NuecKue U XUMHUUYECKHUE CBONCTBA,
nony4yenue. McnonpzoBanue ¢pocdaroB B KauecTBe MUHEPAIBHBIX YI00PEHUH.

OObmass xapaxktepuctuka 31eMeHToB I[VA-rpynnbl. OcoOE€HHOCTH CTpPOEHHUSI AaTOMOB,
XapaKTepHbIe CTENEHHM OKUCIIECHUs. YTJIEepoJl, alJIOTPONHbIE MOJIU(UKAIMH, PAacCIpOCTPAHEHUE B
npupojie, Gu3nUecKue U XUMHUECKHe CBoMcTBa. AjcopOius. KpyroBopor yriaepojaa B mpHupoJe.
Oxcunpl yriaeposa, ux (pU3MuecKue M XUMHUYECKHE CBOWCTBA, JIEHCTBHE Ha JKMBBIE OPraHU3MBI,
MOJIydeHUE W TMPUMEHEHHE. DKOJIOTHYECKHEe MpOoOJIeMbl, CBsA3aHHBIE ¢ okcuaom yriepoaa (IV),
TUIIOTE3a TI00abHOrO MOTEIUICHUs KIIMMaTa, NapHUKOBBIN 3¢ (ekT. YTonpHas KUCIoTa U €€ COoMH,
ux (pu3MyYecKre U XMMHUYECKUE CBOMICTBA, NOJydyeHUe U npuMeHeHue. KadecTBeHHas peakuus Ha
kapOoHaT-noHbl. Vcrnonb3oBaHue KapOOHATOB B OBITY, MEAUILIMHE, TPOMBIIUIEHHOCTH M CEIbCKOM
XO35MCTBE.

[lepBoHauyanbHble MOHATHA 00 OPraHMYECKUX BELIECTBAX KAaK O COEIMHEHMSX yIiepoja
(MeTaH, 3TaH, STWJIEH, alleTHIIEH, 3TaHOJ, [VIMLEPHUH, YKCYCHas KucioTa). [IpupoaHbie MCTOYHUKU
YTJI€BOIOPOI0OB (Yroiib, MPUPOIHBIN ra3, He(Th), MPOIYKTHI UX NepepaboTku (OeH3UH), UX POJib B
ObITYy W TPOMBINIIEHHOCTH. [loHATHE O OMONOTMYECKHM Ba)XHBIX BEIIECTBAX: JKHpax, Oenkax,
YyIJI€BOJAX — M HUX pPOJM B JKU3HU 4YEJIOBEKAa. MarepualbHOE €IMHCTBO OpPraHUYECKUX U
HEOPraHMYECKUX COEAUHEHUH.

Kpemuuii, ero ¢usnueckue H XMMHUYECKHE CBOWCTBa, IOJy4ye€HHE U IPUMEHEHHE.
CoenuHenus kpeMHus B npupoje. O0ume npeacrasienus 06 okcuae kpemuus (IV) u kpeMHueBoi
kuciote. CHIIMKAThl, UX UCIIOJIB30BaHKE B OBITY, B IPOMBIIIJICHHOCTH. BaxkHel1ie cTpouTenbHbIe
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MaTepuabl: KepamMHKa, CTeKJIo, IIeMEHT, OeToH, kene3o0eToH. IIpobrmembr Ge3omacHOTO
HCIIOJIb30BAaHUSI CTPOUTENIBHBIX MAaTEPUAJIOB B IIOBCEJHEBHOM KU3HM.

Xumuueckuii IKcnepumenm:

U3y4YeHHe 00paslloB HEOPraHMYECKUX BELIECTB, CBOWCTB COJITHOM KHCIIOTBHI, MPOBEACHUE
Ka4eCTBEHHBIX PEaKIMii Ha XJIOPUI-MOHBl M HAOJIOJCHHE NPU3HAKOB MX IPOTEKAHUS, OMBITHI,
oTpaxawiue (u3n4eckrue MU XUMHUYECKHE CBOMCTBA TajOreHOB M HMX COEIMHEHHH (BO3MOXKHO
HCIOJIb30BaHNE BUJEOMATEPHUATIOB), O3HAKOMJIEHME € 0Opa3laMu XJOPUIOB (TaJIOT€HU[IOB),
O3HaKOMJIeHHE ¢ oOpasumamMu ceppl M €€ COeOUHEHUSMU (BO3MOXKHO HCIOJIB30BaHUE
BUJCOMATEpPHAIOB), HaOIIOAEHWE  mpolecca  OOyriaMBaHMA — caxapa IOJx  JIeHCTBHEM
KOHIICHTPUPOBAHHOW CEPHOM KHUCJIOTHI, U3YYCHHE XHUMHYECKHUX CBONCTB pa30aBIICHHOW CEpPHOM
KHUCJIOTHI, MPOBEACHHWE KAueCTBEHHOW peakUuuu Ha Ccynb(haT-moH W HaONIOJCHHE NpU3HaKa e
MPOTEKaHUs, O3HAKOMJICHHE C (U3NYECKUMHU CBOMCTBaAMH a3oTa, (ochopa M HUX cOoeIUHEHUH
(BO3MOXXHO HCIOJIB30BAHME BUAEOMATEPHAIOB), 0oOpa3namMu a30THBIX U (POChOpHBIX yIOOpEeHHUH,
MoJiyueHue, coorpanue, paclo3HaBaHUuE U U3y4eHHe CBOMCTB aMMHUaKa, IPOBEJCHHE KaueCTBEHHBIX
peakiuii Ha HOH aMMOHUS U GochaT-uOH U U3yUeHNE IPU3HAKOB UX MPOTEKaHMs, B3aUMOJICHCTBHE
KOHIEHTPUPOBAHHON a30THOW KHUCIIOTHI C MENbI0 (BO3MOXHO HCIIOJIb30BaHHE BUACOMATEPUAIIOB),
M3ydeHHe MOJeNeH KPUCTALNIMYECKUX PEHIETOK anMasa, rpaduta, QymiepeHa, 03HAKOMIICHHE C
MPOLIECCOM  aICOPOLIMU  PacTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIEM U yCTPOHCTBOM
MPOTHBOTa3a, MOJy4YeHHe, coOMpaHue, paclo3HaBaHHE W HM3YYEHHUE CBOMCTB YIJIEKHCIOIO Tasa,
MIPOBEJICHUE KAYECTBEHHBIX PEaKIMii Ha KapOOHAT M CHJIMKAT-UOHBI U M3y4EHHE MPU3HAKOB HX
IIPOTEKAaHUs, O3HAKOMJICHHE C MPOAYKLUMEH CUJIMKATHOW IPOMBIIUIEHHOCTH, pEIlIEeHUe
SKCIEPUMEHTAIIbHBIX 3a/a4 110 Teme «BaxkHeie HeMeTaJlIbl U UX COCAUHEHUS».

Metanibl M UX COeIMHEHUS

OO01mas xapakTepucTUKa XUMHUECKHUX 2JIEMEHTOB — METAJUIOB HA OCHOBAHHMM WX IOJIOKCHUS
B llepnogmyeckon cucreme xumuueckux siieMeHToB J[. M. MenpaeneeBa M CTPOECHHMsS aTOMOB.
Crpoenue wmetaiioB. MeTamyeckas CBsI3b W METaNIMYECKas KpPUCTAJUIMYECKas pelETKa.
DNEeKTPOXUMHUYECKUN sl HANpsDKEHHH MeTaioB. Du3Wyeckrue HW XHUMHUYECKHE CBOMCTBA
MeTtaisioB. OOmue crnocoObl MoidydeHus MeTaiioB. [loHATHE O KOPPO3MHM METaIOB, OCHOBHBIE
Croco0Bl 3amMThl MX OT Koppo3uu. CrutaBel (CTalb, YyryH, AIOPATIOMHHUHN, OpoH3a) M HX
IPUMEHEHHE B ObITY U IPOMBIIIJICHHOCTH.

[lenounble MeTaIUIbL: MOJIOXKEHUE B [leprnoanueckon cucteMe XumMuyeckux anementos /1. M.
MenzeneeBa, CTpOEHHE UX aTOMOB, HaXOKJIEHHE B IpUpoe. PU3NYECKUE U XMMUYECKHE CBOMCTBA
(Ha mpumepe HaTpus U Kanusi). OKCUIIbI U TUAPOKCHUIBI HATpUsl U Kaius. [IpuMeHeHne menouHbIx
METAJIJIOB U UX COEAVNHEHUH.

[IlerouHO3EMENBHBIE METAJIIIBI MAarHUM M KaJIbLMW: noJokeHue B [lepnoandeckoit cucreme
xumuueckux snemeHtoB J[. M. MenneneeBa, cTpoeHHME HMX aTOMOB, HaX0XJIEHUE B IPUPOAE.
Ou3nyeckue U XMMHYECKHME CBOMCTBA MarHus W KailblMs. BaxkHellnne CcOeIuHEHUs KaJbIUs
(oxcua, TMAPOKCU, con). KECTKOCTh BOJBI M CIIOCOOBI €€ YCTpaHEHHUS.

AmoMmuHuil: nonoxeHne B llepuogmueckod cucreme xuMuueckux sieMeHtos I, M.
MenpeneeBa, CTpOEHUE aTOMa, HAXOXKJIEHUE B npupone. Puznueckue U XMMHUYECKHE CBOMCTBA
anmoMuHMS. AM(OTEpHbIE CBONCTBA OKCHJIA M THIPOKCHIA ATFOMUHHUS.

XKeneso: mnonoxenne B Ilepuonmyeckoil cucremMe XMMHUYECKHX diemeHToB JI. .
MenpeneeBa, CTpoe€HUE aToMa, HaxokJIeHue B mpupone. duznueckue U XMMHYECKHE CBOWCTBA
xeneza. Oxcunwl, rugpokcunasl U conm skene3a (II) m sxemesa (III), mx cocra, cBoiicTBa u
MTOJTyYEHHE.

Xumuueckuii IKcnepumenm:

O3HaKOMJIEHHE ¢ 00pa3llaMy METaNIOB M CIUIaBOB, UX (PU3MUECKUMU CBOMCTBAMHU, U3yUEHUE
pe3yabTaTOB KOPPO3UH METAUIOB (BO3MOXKHO HCIOJIb30BAHUE BHJEOMATEpHANIOB), OCOOCHHOCTEH
B3aUMOJICHCTBUS  OKCHJA KalblMig M HaTpus C BOJOM (BO3MOXKHO  HCIOJIb30BaHUE
BUJICOMATEPHAJIOB), HCCIEOBAaHUE CBOWCTB JKECTKOM BOJBI, Mpollecca TOPEHUs Kene3a B
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KHUCJIOPO/Jie (BO3MOKHO HCIOIb30BAHUE BUEOMATEPUAIIOB), IPU3HAKOB MIPOTEKAHUSI KAUYECTBEHHBIX
peakuii Ha MOHBI: MarHus, KajJbIus, aIFOMUHUA, ITMHKa, kene3a (II) u xenmesa (III), megum (II),
HaOItO/ICHUE W ONMHCaHWE MPOIECCOB OKpAIIMBAHUS [JIAMCHH MOHAMH HATPHS, KAIHUS U KallbLUs
(BO3MOYKHO HCITIOJIb30BaHKUE BUJCOMATEPHUAIIOB), UCCIIEJOBaHHEe aM(OTEPHBIX CBOICTB rUAPOKCUIA
ATIOMUHUST U THAPOKCHUJA IIMHKA, PEIICHHE SKCIEPUMEHTAJBbHBIX 3a7ad mo Teme «Baxuewiue
METaJIJIbl U UX COCIUHEHUS».

Xumus 1 OKpy:Kawuas cpeaa

BemectBa u Marepuansl B MOBCEIHEBHOW >KM3HHM uelloOBeKa. be3oracHoe HCIOJIb30BaHUE
BEIICCTB M XHMHUYECKUX peakiuii B ObiTy. [lepBas moMomp NpH XUMHYECKHX OXKOrax u
OTpaBJICHUSIX.

XUMHUYECKOE 3arpsi3HEHUE OKpY’Karoulell cpenbl (IpeneibHas JOIMyCTHUMas KOHILIEHTpalus
BemecTs, ganee — [1/1K). Ponbs XxumMun B perieHur 3KOJIOTHISCKUAX TTPOOIIEM.

Xumuueckuii IKcnepumenm:

u3ydeHue o0pa3loB MaTepuayioB (CTEKIIO, CIIJIaBbl METAILJIOB, TOJIMMEPHBIE MaTepUabl).

Mesicnpeomemmunle ceazu

Peanuzanusi MeXnpeIMETHBIX CBA3€H MpHU M3y4EHUU XUMHH B 9 Kilacce OCYIIECTBISETCS
gyepe3 MCIOJIb30BaHUE KaK OOIIUX €CTCCTBCHHO-HAYYHBIX NMOHSTHU, TaK W IMOHSTUH, SBIISIOIIIXCS
CUCTEMHBIMU JIJIS1 OTJEJIbHBIX MTPEIMETOB €CTECTBEHHO--HAYYHOTO LIHUKIIA.

OOmire ecTeCTBEHHO-HAYYHBIC TIOHATHUS: HAYYHBIH (aKkT, TUIOTE3a, 3aKOH, TEOPHs, aHAIN3,
CHUHTE3, Kiaccu(ukamnus, TMepHUOJUYHOCTh, HAONIOJEHUE, OSKCIEPUMEHT, MOJAEIUPOBaHUE,
U3MEpEHUE, MOJICITh, SIBJICHHE, TAPHUKOBBIN 3(EKT, TEXHOJIOTHUS, MATCPHAIIBI.

@dwuzuka: wmarepusi, arToMm, DOIEKTPOH, TMPOTOH, HEHUTPOH, HOH, HYKJIHJA, H30TOIMbI,
PaIMOAKTUBHOCTh,  MOJIEKYJa, JJICKTPUYECKUN  3apsill, IPOBOJHUKH, IOJYIPOBOJIHUKH,
TUDIIEKTPUKU, (OTORIIEMEHT, BEIIEeCTBO, TeIO, 00BEM, arperaTHOe COCTOSHHUE BEILIECTBa, ras,
pacTBOp, PaCTBOPUMOCTh, KPUCTAIIMYECKAS PEIIETKA, CIUIABHI, (PU3MYECKUE BEITUYHUHBI, CIUHUIIBI
U3MEpEeHUs, KOCMUYECKOE MPOCTPAHCTBO, TIaHEeThl, 3BE31b1, ColHIIe.

buonorusi: ¢otocunres, npixanue, Ouocdepa, IKOCHCTEMa, MHUHEpPAIbHBIE YIOOpEHMUS,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEeNIbHbIE BEIIECTBA.

I'eorpadus: armocdepa, rugpocdepa, MUHEPATBI, TOPHBIE TIOPOABI, MOJIE3HBIE NCKOTIAEMBIE,
TOIUIMBO, BOJIHBIE PECYPCHI.

TEMATHYECKOE IVIAHUPOBAHUE

8 KJIACC

[IporpaMMa cOOTBETCTBYET aBTOPCKON MO COAEpX aHHIO W JIOTHKe ee u3ydyeHus. Ho uz-3a
npazauuunbix gHEH (30.09.2024, 04.11.2024, 24.02.2025, 10.03.2025, 21.04.2025, 12.05.2025)
OyZeT MpoBEACHO __ 4ac, U3y4eHO _ yueOHbIX eAuHUIIbL. [Iporpamma OyAeT BBINONHEHA 3a CYET
COKpAITICHH PE3EPBHBIX YaCOB M 00 TUHEHUS OJM3KHUX 110 COJICPIKAHUIO TEM.

KoandecTBO 4acoB IeKTPOHHbBIE
Ne HaumenoBanue
0/ pasgeroButem  Beer  Komrponnn  Tpaxrmueck | idposbie)
n E OrpaMMBI e 0 p60.11 pa 5 e o0pa3oBaTte/ibHbIE
porp 0 ble padoThbI ue padoTsbl pecypesI

Pasznea 1. IlepBoHayaibHble XUMHYECKHE TIOHATHUSA

Xnmusa —
Ba)kHas 00J1aCTh bu6nuoreka [IOK
1.1 €CTECTBO3HAHUS U 5 0 2 https://m.edso00.ru/7f418
MPAKTUYECKON 37c
JIEATEILHOCTH
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https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

YyeJIoBeEKa
BemectBa n but6mmoreka [IOK
1.2 XUMUYECKHE 16 https://m.edso00.ru/7f418
peaku 37c
Hroro no pazueny 21
Pa3nen 2. BaxkHelinmme npeacTaBuTe Il HEOPTAaHHYECKUX BellleCTB
Ezﬁ};};’oﬂ bu6nuoreka [IOK
2.1 i 6 https://m.edso0.ru/7f418
[Tousitue 00
37c
OKCHIaX
Bonopon. bu6nmoreka [IOK
2.2 [ousitre o 8 https://m.edsoo.ru/7f418
KHCJIOTaX M COJISIX 37c
Bopna. PacTBopsl. bu6nmoreka [IOK
2.3 [Tousitue 06 5 https://m.edso0.ru/7f418
OCHOBAHMIX 37c
OcuosHrre bubnnoreka IIOK
2.4 K1acehbl 11 https://m.edso00.ru/7f418
HeOpFaHI/I‘levCKI/IX 37c
COCIMHEHUI ==
Wtoro no pazneny 30

Pasznen 3. llepuoanuecknii 3axoH u [lepuoguyeckas cucrema xumuuyeckunx 3jaementon /1. U.
MemnpeneeBa. CTpoeHue aToMoB. XUMUYecKas CBA3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHbIE

peaxkiun
[Tepuoanueckuit
3aKOH B
Hepuonmeckas bubmuorexa [JOK
3.1 cucrema 7 https://m.edso0.ru/7f418
XUMHUYECKHUX 37c
anemeHToB JI. U. _
Memnneneena.
Crpoenue aToma
XumMudeckas
CBSI3b. bubmuorexa [JOK
3.2 OKHCIUTETHHO- 8 https://m.edso0.ru/7f418
BOCCTAHOBUTEJIBH 37¢c
bIC PCAKITUU
bubmmoteka [IOK
Hroro no pazneny 15 https://m.edsoo.ru/7f418
37c
bu6nuoreka [IOK
PesepBHoOe Bpemst 2 https://m.edsoo.ru/7f418
37¢c
OBIIEE
KOJIMYECTBO 68
YACOBIIO
I[TPOI'PAMME
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https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

9 KJIACC

[Tporpamma COOTBETCTBYET aBTOPCKOM IO COAEPKAHHUIO W JIOTHKE ee m3ydeHus. Ho m3-3a
npa3auuuHbix  gHer  (30.09.2024, 04.11.2024, 24.02.2025,
12.05.2025) Oyner mpoBeieHO _ yac, U3y4yeHo  y4eOHbIX eauHulbl. [Iporpamma Oyner
BBITIOJTHEHA 3a CYET COKpAIIEHU pE3CPBHBIX YaCOB U OOBEAMHEHUS OJIU3KUX TIO

COACPIKAHUIO TEM.

10.03.2025, 21.04.2025,

Ne HaumenoBanun KojudecTBo yacos DJIeKTPOHHbIE
11/_ € pa3zejioB u Konrpoar  IIpakruuec  (u¢ppoBbie)
I TeM Bcero HbIE KHe o0pa3oBaTte/ibHbIE
NMPorpamMmbl padoThI padoThI pecypchbl
Pa3ned 1. BemecTBo H XMMH4YecKHe peakuu
IToBTOpEHUE U
Z;J;I};EJ;ICHHC bubmuorexa [IOK
1.1 5 1 https://m.edsoo.ru/7f4
OCHOBHBIX
12636
paszenoB Kypca
8 Kiacca
i‘;{iﬁiﬁ’é@ HoCT bubnnoreka IIOK
1.2 p 4 https://m.edsoo.ru/7f4
U XUMHUYECKUX
. 12636
peakiui
DIEKTPOTUTHYE
CI;I?([:O ALLS bubnnoreka IIOK
13 7 LA 8 1 1 https://m.edsoo.ru/7f4
XuMHUYECKHE
12636
peakiuu B
pacTBOpax
Hroro no pazneny 17
Pasnen 2. HemeTa/uibl M X COeIMHEHUS
OO6mas
XapaKTEpHCTIIK BuGmnorera LIOK
2.1 S HEMEHTOR 4 1 https://m.edsoo.ru/7f4
VIIA-rpynnst. it
["anmorenst
OO6mas
XapaKTePUCTHK
a XUMHYECKUX bubmmoteka [IOK
2.2 = DIEMEHTOB 6+1pe3se https://m.edsoo.ru/7f4
VIA-rpymisl. pB 12636
Cepau eé
COCTMHECHUS
OGmmas bubnuotexa [JOK
2.3 | XapaKTepUCTHK 7 1 https://m.edsoo.ru/7f4

a XUMHYCECKUX

1a636
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https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

371eMEHTOB VA-
rpynnsl. A30T,
dbocdop u ux
COCIUHCHUS
OO6mas
XapaKTEPUCTUK
4 XHMHHCCIHX bubmuorexa [JOK
2.4  DJleMerTos 8 1 2 https://m.edsoo.ru/7f4
IVA-rpynns.
12636
Yrnepon u
KPEMHHI U UX
COCUHEHUS
Hroro no pazneny 25+1
pe3epB
Pa3pen 3. MeTa/uibl M HX COeTUHEHU S
Oo61ue bu6nuoreka [IOK
3.1  cBoiicTBa 4 https://m.edsoo.ru/7f4
METaJIIOB 12636
Baxmneiiue bubmuorexa [IOK
3.2 METaJUIBI U UX 16 1 2 https://m.edsoo.ru/7f4
COEIMHEHUSI 1a636
HWroro no pazneny 20
Pasnen 4. Xumus u okpyxamonas cpeaa
Bemectsa bubmuorexa [JOK
4] ~ MATCPHAIRIB 3 https://m.edsoo.ru/7f4
KU3HU
12636
YyesloBeKa
Wroro mo pazneny 3
bubmmoteka [IOK
Pe3epBHOE Bpems 2 https://m.edsoo.ru/7f4
12636
OBUIEE
KOJIMYECTBO
YACOB IIO 68 4 !
ITPOT'PAMME
MNOYPOYHOE IIVIAHUPOBAHHUE
8 KJIACC
Jara
N KosuyecTBO 4acoB U3y4eHHs
n}-)n Tema ypoka
Kourpoabnbie IIpaktuyeckue Ilo ITo
Bceero
padoThI padoThI iaHy ¢axkry

Pasznea 1. IlepBoHayaibHble XUMHYECKHE IOHATHUSA
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https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

Tema 1. Xumusi — BaxHas 00J1aCTh €CTECTBOZHAHUSA U MPAKTHYECKOM JeATeJIbHOCTH
yeJsioBeKa (5 u)

BBOAHBIN HHCTPYKTAK
no Th

[Ipenmer xumuu. Ponp
XHMHH B JKU3HU
yenoBeka. Tena u
BEIleCTBa

Tlonsarue o meTomax
HO3HAaHUA B XUMHUU

IIpakTuyeckas padora
Ne 1 «IIpaBuna paboTsl B
nabopaTopuu U MPUEMBI
oOpareHus ¢
J1a00paTOPHBIM
000pyIOBaHUEM

YucTele BelllecTBa U
cmecu. CriocoOsbl 1
pas3aeneHus cMecen

IIpakTnyeckas padora
Ne 2 «Paznenenue cmeceit
(Ha mpUMepe OUUCTKHU
MTOBapEHHOM COJH)»

Tema 2. BemecTBa u xumuieckue peakuuu (16 4.)

ATOMBI 1 MOJIEKYJIBI 1

XHUMUYECKUE DIIEMEHTHI.
3HaK¥ (CUMBOJIBI) 1
XUMHYECKHUX JJIEMEHTOB

[IpocTeie u cnoKHbBIE
BEILIECTBA

10

11

ATOMHO-MOJIEKYISIPHOE
YUYCHUE

3aK0OH TOCTOSIHCTBA

CoCTaBa BEIIECTB.

Xumuueckas hopmyra. 1
BanenTHocTs aTOMOB
XUMHYECKHX IJIEMEHTOB

OTHOCHUTENbHAS aTOMHAs
macca. OTHOCUTEIbHAS 1
MOJIEKYJISIpHasl Macca

12

MaccoBas nonsa
XUMHUYECKOTO DJIEMEHTA B 1
COEIMHEHUN

13

IIpoBepounasi pa6ora 1o
teme «llepBoHavyasibHBIE 1
XUMHYECKHUE TOHATHSI»

14

Komuuecto BC€IICCTBA. 1

19



Monb. Monsipuas macca

15

dusunueckue u
XUMHUYECKHUE SIBJICHUS. 1
XUMHYECKasi peaKIus

16

17

18

IIpu3Haku u ycnosus

MPOTEKAHUS XUMHUECKUX 1
peakuuii

3aKOH COXpaHEHHUs MaCChl
BelecTs. XUMUYECKHE 1
ypaBHEHUS

BreraucneHns KoJIn4yecTBa,
MaccChl BEIIECTBA 110
YPaBHEHUAM XUMUYECKUX
peakuuii

19

Knaccudukanms

XUMHYECKUX PEAKIUI
(coenuHeHus, 1
pa3noKeHUs, 3aMEIICHHUS,
oOMeHa)

20

21

M. B. JlJomoHOCOB —
Y4EHBIA-IHIUKIIONEIUCT.
O0600111eH1E U
CHCTEMAaTH3aINsI 3HaHUH

KonTpoabHnasi padora
Nel o reme «Bemectsa u 1
XUMHUYECKUEC PEAKIIHH

Pa3znen 2. BaxHeiilie nmpeacTaBUTe I HEOPraHUYECKUX BellleCTB

Tema 3. Bo3nyx. Kuciopoa. Ilonsaitue 00 okcugax (6 4.)

22

23

24

Bo3ayx — cmech rasos.
CocraB Bo3yxa.
Kucnopoxg — snemeHT u
npocroe BeuiecTBo. O30H

du3nyecKue u

XUMHUYECKHUE CBOKCTBA
KHUCJIOpoJia (peakiuu 1
OKHUCJIEHUS1, TOPEHUE).

[TonsiTue 06 okcumax

CriocoObl mosryyeHust

KHCJIOPOJIa B

nabopaTopuu U 1
MPOMBITIIICHHOCTH.

[TpumeHeHHe KucIopoaa

25

TemnnoBoit a3 ekt
XUMHYECKON peaKIuu,
TOHSITHE O
TEPMOXHUMHUIECKOM
ypaBHEHUH, K30~ U
SHJOTEPMUUYECKHIX

20




peaKIusIxX

26

27

28

29

TommuBo (HedTh, yronb u
MeTaH). 3arpsi3HeHHe
BO3/lyXa, CIIOCOOBI €r0
IIPEOTBPALLECHUS
IIpakTuyeckas padora
Ne 3 no Teme «llonyuenue
1 coOupaHue KUCIopo/a,
W3YyYEHHUE ETO CBOMCTB)

Tema 4. Bogopoa. IlousiTie 0 Kucjaorax u coJsax(8 4.)

Bonopon — snemeHt u
MIPOCTOE BELIECTBO. 1
Haxoxnenue B mpupone

dusnyecKue u
XUMHUYECKHUE CBOKCTBA
Bostopona. [Ilpumenenne
BOJOpOAA

30

31

32

ITonsTHe 0 KUCIOTAX U
COJIIX

CriocoObl osryyeHus
BOZIOPOJIa B TAOOPATOPHH
IIpakTnyeckas padora
Ne 4 o Teme «llonmyuenune
1 cobupaHue BOJIOpoaa,
U3yUYEHHE €ro CBOMCTBY

-
-

33

34

35

BBoaHbBI HHCTPYKTAK
no Th

MossipHblii 00BEM I'a30B.
3akoH ABorajapo

Brruncienus o0néma,
KOJINYECTBA BEIECTBA

ra3a 1o €ro U3BECTHOMY 1
KOJINYECTBY BELIECTBA

WK 00bEMY

Brruncnenus 006M0B

ra3oB 10 YPaBHEHHIO

peaKkuru Ha OCHOBE 1
3aK0HA 00BEMHBIX

OTHOIIIEHUH Ta30B

Tema 5. Boga. PactBopsl. [lonsitue 006 ocHoBanusax(S 4.)

36

duznueckue n
XUMHUYECKUE CBOUCTBA 1
BOJBI

37

38

CocTaB OCHOBaHUH.
[TonsTre 06 nHAMKATOpPAX

Bopa xak pactBopuTens.
Hacrimennnle n

21




39

40

41

42

HEHaCBILICHHbIE
pactBopbl. MaccoBast
JI0JIS1 BEIIECTBA B
pacTBope

IIpakTHyeckas pabora

Ne § o Teme

«IIpuroroBienue

pacTBOPOB C 1 1
OnpeAcIEHHON MacCOBOM

JI0JIE PaCTBOPEHHOTO

BELIECTBA»

KonTpoabHas padora
Ne2 o Teme «Kucnopo.
Bonopoa. Boga»

Tema 6. OcHOBHBIE KJIACCHI HEOPraHUYeCKUX coeauHeHuii(11 4.

OKcHABI: COCTaB,
KJaccudukanms, 1
HOMCHKJIATypa

[Tonyuyenue n
XMUMUYECKHE CBOUCTBA
KHCIIOTHBIX, OCHOBHBIX U
aM(OTEpHBIX OKCUJIOB

N’

43

OcHOBaHUA: COCTAB,
KJIaCCU(UKALINS, 1
HOMEHKJIaTypa

44

45

46

47

[Tonyuenue u
XUMHUYECKHUE CBOMCTBA 1
OCHOBaHHI

KwucmoTsr: cocTas,
KiaccuuKanus, 1
HOMEHKJIATypa

[Tonyuenune n

XHMHYECKHE CBOMCTBA 1
KHCJIOT

Comnu (cpennue):
HOMEHKJIATypa, CIIOCOObI
TOJTYYEHUS, XHMUYCCKUE
CBOMCTBA

48

IIpakTnyeckas padora

Ne 6. Pemenne

AKCIIEPUMEHTAIIbHBIX

3aJ1a4 110 TeEME 1 1
«OCHOBHBIE KJIACChI

HeOpFaHquCKHX

COCTUHEHUI

49

T'ereTnueckas cBsI3b
MEKy KJlaccaMmu

22



HCOPTraHNYCCKUX

COCTMHEHUN
50 O0600111EHE U 1
CUCTEMAaTH3aNI 3SHAHUN
KourpoabsHnas padora
Ne3 o teme "OcHOBHEBIE
51 1 1

KJIACChl HEOPTaHUYECKUX
coenuHeHun"

Pasznea 3. [lepuoguueckuii 3axon u [lepuoauveckas cucrema xumuueckux 3jaemenTon /1. U.
MenpeneeBa. CTpoeHue aToMoB. XUMU4eckas cBs3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHbIE

peakuuu

52

53

Tema 7. Ilepuoauyecknii 3akon u [lepuoanyeckasi cucreMa XuMu4eckux jiemenTon . U.

MenpaeneeBa. Ctpoenue atoma (7 4.)

[TepBbie MONBITKN
KJIacCU(PUKALHH

XAMHYECKHX JJIEMEHTOB. 1
[TonsiTue o rpymmnax

CXOJHBIX JICMEHTOB

[Tepuonnueckuii 3aKOH U
[lepuonuueckas cuctema
XHMHYCCKHUX 3JIEMCHTOB
. . MenneneeBa

54

[Iepuonsl, rpynmsl,
MOArPYIIIBI

55

CtpoeHue aTOMOB.
CocraB aTOMHBIX fIEP. 1
H30TOmnEI

56

CrpoeHnue 371eKTpOHHBIX
000JIOUEK aTOMOB

3JIECMEHTOB 1
[Tepuonnueckoit CUCTEMBI

. . MenneneeBa

57

XapakTepucTuka

XHMHYECKOT0 DJIEMEHTA

10 €TO MMOJIOKCHUIO B 1
[Iepnonnueckoii cucreme

. . MenneneeBa

58

3HadeHue

[Iepunonnueckoro 3akoHa

JUISl pa3BUTHUS HAYKU U

npaktuku. J[. W. 1
MenneneeB — y4€HbIN,

negaror u

rpaxIaHuH

59

DIIEKTPOOTPHULIATENBHOCTh
aTOMOB XMUMHYECKUX 1 0
3JIEMEHTOB

Tema 8. Xumuueckasi cBsizb. OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE peakiuu(10 1)

0

23




60

61

HMonnas xumnyeckas
CBSI3b

KoBasienTHas nosnsipHas
XUMHMYECKas CBA3b

62

KoBasienTHas HenosspHas

XHUMHUYECCKasA CBA3b

63

CreneHb OKUCIICHUA

64

OKHUCIIUTENLHO-
BOCCTAHOBUTEIBHBIE
peaku

65

66

OKHUCIIUTENHN U
BOCCTAaHOBUTEIN

KourpoabsHnas padora
Ne4 o reme «Ctpoenue
aToMa. XHUMHUYECKast
CBA3b»

67

68

O0600111eH1E U
cucTeMaTu3alus 3HaHui

PesepBHbIil ypok.
Oo6o06menne u
CUCTEeMaTH3alvsl 3HAaHUH

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

68 4

9 KJIACC

Ne
n/n

KoanyecTBo 4acoB

JarTa usyyenus

Tema ypoka

Beero padoThI padoTsbI

Konrpoabsnbsie IIpaktnueckune Ilo ITo

IVIaHY  (akTy

Pa3nen 1. BemecTBo u xumuveckue peakuuu (17 1)

[ToBTOpEHwMeE.
Ileproanueckui
3aKOH.
Ilepuoauueckas
CHUCTEMa XUMUYECKUX
snemeHToB /1. U.
Menneneesa.
BBoanbIi
MHCTPYKTaX IO T.0

3aKOHOMEPHOCTH B
M3MEHEHUHU CBOMCTB
XUMHNYECKUX
AJIEMEHTOB MEPBBIX
TPEX NEPUOA0B

Knaccudukanus u

Tema 1. [loBTOpeHue u yriydJjeHne 3HAHNH OCHOBHBIX pa3/iesioB Kypca 8 kiacca (5 4)

24




HOMEHKJIaTypa
HEOPraHUYECKUX
BEILECTB

Buner xumnueckoi
CBSI3H U THIIBI
KPUCTAJUTHYECKUX
pemeéToK

KonTponbnas pabota
Nel o Teme
«IToBTOpEHUE U
yrayOneHne 3HAaHUHA
OCHOBHBIX pa3zesioB
Kypca 8 kiiacca

Tema 2. OcHOBHBIE 3AKOHOMEPHOCTH XHMHYECKUX peakuuii (4 1)

Knaccudukanus
XUMHYECKHX

peaKkuuii mo 1
pa3InYHBIM
pU3HAKaM

[TonsaTHe 0 ckopocTH
XUMUYECKON
peakuuu. [Tonstue o
TOMOTEHHBIX U
reTepOTreHHBIX
peakumsx

Ilonstue o
XUMHYISCKOM
PaBHOBECHUH.
@DakTOpPBI, BIUSIOIINE
Ha CKOPOCTh
XUMHYECKOH
peaKkuuu u
ITOJIOKEHHE
XUMHYECKOTO
paBHOBECHS

OKHUCIIUTENBHO-
BOCCTaHOBUTEIILHBIE 1
peakuuu

emMa 3. DJIEKTPOJMTHYECKAsA Jucconnanus. XuMH4YeCKHe peakiu B pacTeopax (8 1)

10

Teopus
ANEKTPOIUTUYECKOMN
JIHCCOIIMAIIHH, 1
CuipHbIC U cl1a0bIe
DIIEKTPOIIUTHI

11

12

Honnble ypaBHEHUS
peaKuuit
XuMuyeckue
CBOMCTBA COJICH B

25




CBETE
npecTaBiIeHult 00
ANEKTPOIIUTUIECKOI
JMCCOLMAIINH

XuMH4YecKre
CBOMCTBA CoOJIeli B
CBETE
MpeACTaBICHUIN 00
ANEKTPOIUTUYECKOMN
JIUCCOLHAIUN

13

ITonsarue o
14 . 1
TUJIPOJIU3E COJICH

0O0001EeHue 1
cucremMaru3sanus
3HAHUH 110 TEMaM «
Knaccudukanus
XUMHYECKHX
peaKuuii» u
«DNEKTPOIUTUICCKAS
JTUCCOITAAITASD)

15

IIpakTnueckas
pabora Ne 1.
«Pemrenne
AKCTICPUMECHTATBHBIX
16 3a/1a4» 10 TeME 1 1
«CBOMCTBa KHCIIOT,
OCHOBAHMI U COJIeH
KaK DJICKTPOJIUTOBY.
WNHucrpykTax no T.0.

KonTponbnas pabora
Ne2 o Teme
«INEKTPOIUTUYECKAS
17 JIMCCOITHAITHS. 1 1
XuMuyeckue
peaxuu B
pacTBopax»

Pa3nen 2. Hemera/uibl M UX coeHeHUd (26 1)

Tema 4. O0masi xapakTepucTHKa XUMHYeCKHX 31eMeHTOB VIIA-rpynnel. I'anorens! (4 1)

Ananu3 k.p. O6mas
XapaKTEepPUCTUKA
rajlor¢HoOB.
XuMuyeckue
CBOMCTBA Ha
puMepe XJopa

18

XJI0pOoBOAOPO.
ConsiHas KUCIIOTA,
XUMHUYCCKUEC
CBOICTBA,

19

26




20

21

MOJIyYEeHHE,
IIPUMEHEHNE

IIpakTrueckas
paborta Ne 2 o Teme
«ITonyuenue
COJISTHOM KHUCIIOTHI,
u3ydyeHue eé
CBOMCTBY.
Wuctpykrax mo T1.0.

Brraucnenus no
YpaBHEHUSAM
XHUMHUYECKHX
pEaKLHii, €CIIK OJIUH
13 pearcHTOB JIaH B
H30bITKE

Tema S. O61mas xapakTepucTHKa XUMH4YecKkuX 3j1eMeHTOB VIA-rpynnbl. Cepa u eé

coenuHeHus (8 )

22

23

24

25

26

Oouas
XapaKTePUCTHKA
3j1eMeHTOB VIA-
TPYIIIIBI

AmoTponHsbie

Mo (PUKAIIIH CEPBI.
Haxoxnenue cepel u
eé coeqUHEHNN B
IpUpoJIE.
XuMH4YecKue
CBOMCTBA CEpBI
CepoBogopoy,
CTpOEHHE,
¢buznueckue u
XUMUYECKHE
CBOMCTBa

Oxcuppl cepsl.
CepHas Kucnora,
¢duznyeckue u
XUMHYECKHE
CBOICTBA,
pUMEHEeHHE

XuMH4yecKue
peakuuu, Jexaliue B
OCHOBE
MPOMBIIIUIEHHOTO
crocoba Moy4eHus
CEpPHOM KUCIIOTBHI.
XUMHYECKOE
3arpsi3sHEHUE
OKpYKaIoIe cpebl

27




COCIUHCHUAMU CCPhI

27

28

Brrancnenue
MacCOBOM 01
BBIXO/Ia ITPOJTYKTa
peakiuu
[IpoBepounas padora
10 TEME «
I"anorens» n « Cepa
U €€ COCTUHCHUS

Tema 6. O01masi XapaKTePUCTHKA XMMHYECKHX 3J1eMEHTOB VA-Tpyninbl

coequHenus (7 4)

. A3ort, ¢ocdop u ux

29

30

31

Amnanu3 k.p.O0mas
XapaKTePUCTHKA
3JIEMEHTOB VA-
rpymnmsl. A30T,
pacnpocTpaHeHHUE B
IpUpPOJIE,
buzndeckue u
XUMHYECKHE
cBolicTBa. BBOOHEIN
MHCTPYKTaX I10 T.0.

AmMMuax, ero
buzndeckue u
XUMHUYCCKHEC
CBOWCTBA, MOJTyYCHHE
Y TIPUMCHEHUE

IIpakTnueckas
pabota Ne 3 o Teme
«Ilonyuenne
aMMMaKa, U3y4eHue
€ro CBOMCTBY.
WNHCcTpyKTax 1o T.6.

32

A3oTHas KHCIO0TAa, €€
¢duznyeckue u
XHUMUYECKHE
CBOMCTBaA

33

Hcnonw3oBanue
HUTPATOB U COJIEN
aMMOHHUS B KaUeCTBE
MHUHEpaTbHBIX
ynoOpeHuil.
XUMHYECKOE
3arpsi3sHEHUE
OKpYKaroIle cpebl
COEIMHEHUSIMU a30Ta

34

®dochop. Okcnn

docdopa (V) u
docdopHas kucnora,

28




buzndeckue u
XUMHNYCCKUEC
CBOWCTBA, MOJTyYCHHE

35

Hcnonb3oBanue
docdaroB B kauecTBe
MUHEPATBHBIX
ya00peHuil.
3arpsi3HeHue
IIPUPOJHON Cpelbl
dbocharamu

Tema 7. O0masi XxapakTepUCTHKA XUMHYECKHUX 371eMeHTOB IVA-rpynnsl. Yriepoa u

KPeMHHI 1 uX coequHeHus (8 1)

36

37

38

VYrnepon,
pacnpocTpaHeHue B
IPUPOJIE,
dusndeckue u
XHUMHUYECKHE
CBOMCTBaA
Oxkcuppl yriaepoaa,
X PU3HYECKHE U
XUMHYECKHE
CBOMCTBA.
DKOJIOTHYECKUE
po0JIEMBI,
CBSI3aHHBIE C
OKCHJIOM yTJIepoJa
(V)

YronpHas KHCIOTA U

e€ conu

39

IIpaxTrueckas
pabota Ne 4 o Teme
"IToryuenune
YIJIEKUCIIOTO Ta3a.
KauecTtBeHHas
peakuus Ha
KapOOHAaT-HOH".
WNHcTpyKTax 1o T.6.

40

41

[TepBoHavanbHbIE
MOHATHUS 00
OpraHHYECKUX
BEIIECTBAX KaK O
COCAUHEHHMIX
yriaepoaa
KpemHwnii u ero
COCAUHEHMS

42

[IpakTrueckas
pabota Ne 5.
Pewenne

29




43

AKCTICPUMEHTATBHBIX
3a7a4 1Mo TemMe
«BaxHeite
HEMETaJUIbl U UX
COCIUHCHUS.
Wuctpykrax mo T1.0.

KontponpHas pabora
Ne3 o Teme
«Baxxneimne 1 1
HEMETAJIBI K UX
COCAUHEHHMS

Pa3nen 3. Merauibl 4 ux coequHenus (20 u)

Tema 8. O01me cBoiicTBa MeTa/LIOB (4 1)

44

45

46

47

48

OO0m1as XxapakTepucTUKa
XHMUYECKHX JJIEMCHTOB

— METaJIJIOoB.
Meramnudeckas CBI3b U
MeTauTnyecKas 1
KpUCTAJUTMYECKast

peméTka. PU3ndecKne
CBOMCTBa MCTAJLJIOB

XUMHUYECKUE CBOMCTBA
METAaIJIOB.
DIEKTPOXUMUYECKUN
PAIl HaNpsHKEHUH
METaJUIOB

OO011re crmocoobl
MOJTyYEHUS] METAJLIOB.
CmuiaBbl. Berauciaenust
M0 YPaBHEHUSIM
XUMUYECKHUX PEaKLUH,
€CJIM OJIUH U3 PEareHTOB
COJICPKUT IPUMECH

ITonsTHE O KOppO3UU
METaJUIOB 1

Tema 9. Baxkneiinue MeTaibl U UX coeqnHeHusn (16

[Ienounbie METAIIBI

4)

49

50

51

52

OKcuabl U THAPOKCHIBI
HaTpHs U Kanus 1
[llenouno3zemMenbpHbIS
METaJJIbl — KaJbIIUHA U
Maraum

Baxueiimnme
COCTMHEHUS KaJIbIIUI 1
0O00011eHne n
cUCTEMAaTU3aIus 3HaHUI 1

30




53

54

55

56

JKEcTKoCTL BOALI U
CIOCOOBI €€ yCTpaHeHUs

[IpakTuyeckas pabora Ne
6 1o TeMe «JKEcTkocTh
BOJIBI U METOJIBI €€
YCTPaHCHUS».
Wuctpykrax mo T1.6.

AmroMuHUN

AmdotepHbIe cBOMCTBa
OKCHJA ¥ THJIPOKCHIA

57

58

59

Kemneso

Oxcuipl, TMAPOKCUIBI U
cosmm xkenesa (1) u
xenesa (111)

O06o0061IEHNE U
CHCTEMATU3ALMS 3HAHUN

60

61

62

[TpakTrueckas padora Ne
7. Pemenue
AKCIEPUMEHTAIBHBIX
3a1a4 110 TEME
«Baxneimme MeTanibl
1 UX COCTUHCHHY.
WuctpykTax mo T1.0.

Breraucnenus mo
YpaBHEHUSAM
XAMHYECKUX PEaKIUH,
€CJIM OJIMH U3 PEareHTOB
TaH B U30BITKE WIH
COJIEPKUT IPUMECH.
Brramcnenns maccoBoi
JIOJIA BBIXOJ1a MMPOIYKTa
peakiuu

0O00011eHnEe U
cUCTEMATH3aIUs 3HAHUH

63

KonrtponsHas pabora Ne
4 no Teme «BaxHeilmue
METaJIJIBI U UX
coenuaenus» Utorosas
IIPOMEXKYTOUHAs
aTTecrauus B popme
KOHTPOJIbHOH paboThI

64

65

Amnanus k.p. Bemectsa u
MaTepHalibl B
MMOBCEIHEBHOM KU3HU
JenoBeKa

XHUMHYECKOE

31




3arpsi3HEHUE 1
OKPYKaroIEe Cpebl
Ponp xumuu B perieHun

66
9KOJIOTUYECKHX MTPOoOIeM 1

PesepBHBIi ypOK.
67 0O00011eHuEe 1

. 1
CHCTEMAaTU3alMs 3HaHUI
PesepBHBIi ypOK.
68 0O0001EeHuEe 1 1

CUCTeEMAaTHU3alus 3HAaHUN

OBLIEE KOJIMYECTBO
YACOB 11O ITPOI'PAMME 68

CIIOCOBbI OHEHKHU JOCTU/XKXEHUA YYAIIUMUCA ITJNTAHUPYEMbIX
PE3YJIbTATOB

OnenuBanue oOyvaromuxcs ocyuiecTBisgercss coryacHo Ilonmoxkenuss o  ¢opmax,
NEPUOIMYHOCTA M TOPSAKE TEKYIIEr0 KOHTPOJS YCIEeBAEMOCTH M IMPOMEXKYTOUYHOM
aTTecTalluu 00y4aroIUXCcsl 10 OCHOBHBIM 00pa30BaTeIbHBIM IIPOrpaMMaM.

OneHrBaHUE JOCTWIKCHUH YyYaIlUXCS OCYIIECTBISIETCS MOYPOYHO B COOTBETCTBHH C
TeMaTUYeCKUM IUIAHHpPOBaHUEM paloueil mporpaMmbl y4yeOHOro Ipolecca € y4eToM
WHIUBUAYAIBHBIX O0COOCHHOCTEH oOy4aronuxcs, coaepkanueM OOIl, wucmonp3yeMbIx
0o0pa3oBaTeNbHBIX TEXHOJOTHl B (opMmax, BBIOpPAHHBIX IE€IArOrMYECKHMM pPaOOTHUKOM
CaMOCTOSITENIbHO, B TOM YHUCIIE:

- MUCbMEHHOW PaboThl (TECT, KOHTPOJIbHBIC, IPOBEPOUHBIE, TPAKTUUECKUE, KOHTPOJIbHbIE
paboTh);

- YCTHOrO OTBETa, B TOM YHCJE OINpPOCA, 3aLIUTHl MPOEKTa, pedepaTa WIM TBOPUECKOM
paboThl, pabOTHI Ha CEMUHApPE, KOJNIOKBUYME, TPAKTUKYME;

- OKCHEPTHON OLIEHKH MHIUBUIYaJIbHOTO M IPYMIOBOrO MPOEKTa 00YJaIOLIUXCs;

- MHBIX (hopMax, MNPEeayCMOTPEHHBIX Y4YEOHBIM TIUIAHOM (MHIAMBUAYAJIbHBIM Y4eOHBIM
TIJIAHOM).

YYEBHO-METOJANYECKOE OBECIIEYEHUE OBPA30OBATEJIbBHOTI'O
MMPOLECCA
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