MUHUCTEPCTBO IMNPOCBEIEHUA POCCUUCKON ®EJEPALIMA
MunucrepcTBo oopazoBanus Kysoacca
IOprunckuii ropoackoi oKpyr

MBOY «OOHLI Ne 15 r. IOprm»

PACCMOTPEHO YTBEPAIQ oeseene
JlupexTop M,B@z

Ha I€Jarort4€CKOM COBCTC

i KRl

ITporokon Ne 1 ZG%F’“ /

ot «30» aBrycra 2023 r.

PABOYASA ITPOI'PAMMA

yueOHoro npeamera «XumMus. ba3oBblil ypoBeHb»

s oOydaromuxcs 8-9 kimaccoB

KOpra 2023



IHOACHUTEJIBHASA 3AIINCKA

[IporpamMmmMa Mo XMMHHM Ha YPOBHE OCHOBHOI'O 00IEro oOpa3oBaHHUsS COCTaBJIEHAa Ha OCHOBE
TpeOOBaHUI K pe3ylbTaTaM OCBOCHHUS OCHOBHOW 00pa3oBaTEIbHON MPOTpamMMbl OCHOBHOTO OOIIETO
oOpazoBanus, npeacraBieHHbx B @T'OC OO0, a taxkxe Ha OCHOBE (eepanbHO pabouyeit mporpaMMbl
BOCIIUTAHUA U C YUETOM KOHIICTIIIMU MPENoAaBaHus y4eOHOro mpeameTa « XuMus» B 00pa3oBaTeIbHBIX
oprann3anusax Poccuiickon ®enepanun.

[Iporpamma o xumMuu Aa€T NpeACTaBICHUE O LIETAX, 001Iel CTpaTeruy 00y4eHHsl, BOCIIUTAaHUS U
pa3BUTHS OOYYAIOIIMXCS CPEICTBAMU y4eOHOTrO MpEeAMETa, YCTaHABIMBAET 00s3aTeIbHOE MPEAMETHOE
COZIEpKaHUE, MPEAYCMAaTPUBACT PACIPENCIICHHE €ro N0 KilaccaM U CTPYKTYPUPOBAHME IO pasjesiaM U
TEMaM MPOrpaMMbl IO XHMHH, OINpPEAEISIECT KOJIMYECTBEHHbIE W KadeCTBEHHBIE XapaKTePUCTHUKHU
COJIEpKaHUS, PEKOMEHIYEMYIO IOCJIEOBATEIbHOCTh U3YYEHHSI XUMUU C YYETOM MEKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX CBSI3€H, JIOTUKH y4e€OHOIro Ipolecca, BO3PACTHBIX OCOOEHHOCTEM OOyuaroluxcs,
ompezenseT BO3MOXKHOCTH MPEeAMETa AJisl peanu3aliu TpeOoBaHMM K pe3ylbTaTaM OCBOCHHSI OCHOBHOM
00pa30BaTeNbHON MpOrpaMMbl Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs, a Takke TpeOOBaHMM K
pe3yabraTaM O00y4YeHHs XMMUM Ha YpPOBHE IieJIed H3y4YeHHs MpeIMeTa U OCHOBHBIX BUIOB y4eOHO-
MI03HABATEJIBHOM JIeSTeIbHOCTH 00yUaIOIIErocs 10 OCBOCHUIO y4eOHOTO COJIepKaHMS.

3HaHWEe XUMHUHM CIY)XHT OCHOBOW Ui (pOpMHpPOBaHHS MHPOBO33PEHHSI OOYYaIOLIETOCs, €ro
IpEJICTaBICHU O MaTepuaJbHOM EJMHCTBE MHpA, BAXKHYIO POJb WUrPaOT (HOpMHUpYEeMble XHUMHEH
NPEJCTAaBICHUS O B3aMMOINPEBPALICHUAX SHEPrUM M 00 HBOJIOLMM BELIECTB B NPUPOAE, O MYTIX
pelieHus T00anbHbIX MPOoOJIeM YCTOWYMBOTO Pa3BUTHUSI UEJIOBEUECTBA — CHIPHEBOW, SHEPreTUUYECKOM,
MUIIEBON U 3KOJIOTHYECKOM 6€30MacHOCTH, MPOOJIEM 31paBOOXPAHEHUSI.

N3yuenune xumun:

CIIOCOOCTBYET pean3allid BO3MOXKHOCTEHM g camopa3BUTUS M (OPMUPOBAHMS KYJIbTYpPbI
JUYHOCTH, €€ o0111el U (yHKIIMOHATBHON IPaMOTHOCTH;

BHOCUT BKJIaJ B (OPMHPOBAHME MBIIUICHUS W TBOPYECKUX CIIOCOOHOCTEH OO0y4aromuxcs,
HABBIKOB UX CaMOCTOSITEIbHOM Y4eOHOW AeSITeNbHOCTH, SKCIIEPUMEHTANBHBIX U HCCIIEIOBATEIbCKUX
YMEHHM, HEOOXOIUMBIX KaK B MOBCEAHEBHOMN XKU3HH, TaK U B IPO(ECCHOHATBLHOU NesTEIbHOCTH;

3HAaKOMHT CO CTICHU(PHUKONW HAYYHOTO MBIIIICHHS, 3aKJIaIbIBAET OCHOBBI IIEJIOCTHOTO B3IUIA[A HA
€MHCTBO IPUPOJIbI U YEJIOBEKa, SBJSETCS OTBETCTBEHHBIM 3TarioM B (OPMUPOBAHUU €CTECTBEHHO--
HAy4YHOH rPaMOTHOCTH O0YYaIOIIUXCS;

croco0cTByeT (POPMUPOBAHUIO LIEHHOCTHOI'O OTHOILIEHUS! K €CTECTBEHHO--HAYYHBIM 3HAHUSM, K
MpHUpoJie, K YeIOBEKY, BHOCUT CBOM BKJIa/ B 9KOJOTHYECcKoe 00pa3oBaHHe 00yJarOIIuXCsl.

JlanHbIe HampaBiIeHUS B 00YUYCHUN XUMUU 00€CTIEUMBAIOTCS CTICNU(DUKON CoepKaHUs yIeOHOTO
IpeMeTa, KOTOPbIH SIBIISIETCS IeJarOrMuecky aJanTHPOBAHHBIM OTpakeHUEM 0a30BOM HAyKH XUMUU Ha
OTpeIeIEHHOM JTale €€ Pa3BUTHA.

Kypc xumuu Ha ypoBHE OCHOBHOTO 0O0IIero o0Opa3oBaHUS OpPUEHTHPOBAH HAa OCBOCHHE
00y4JaoIMMHUCS CUCTEMBbl NEPBOHAYAJIBHBIX TMOHATUNH XHMHUH, OCHOB HEOPTaHUYECKON XUMHUHU H
HEKOTOPBIX OTACJIBHBIX 3HAYUMBIX IIOHATUN OPraHUYECKON XUMUHU.

CrpykTypa colepkaHus IPOrpaMMBbl IO XUMHUH c(HOPMHUPOBAHA HA OCHOBE CHCTEMHOIO IMO/X0/1a
K e um3ydeHuto. ColepkaHUE CKIAIbIBAETCS W3 CUCTEMBbI MOHATHM O XHMHYECKOM D>JIEMEHTE H
BEIIIECTBE U CHCTEMBI MOHATUNA O XUMHUYECKOW peakuuu. O0e 3T CUCTEMbI CTPYKTYPHO OpraHU30BaHbI
[0 TPUHLHUITY I[OCJIEOBATEIbHOTO DPAa3BUTHS 3HAHMM Ha OCHOBE TEOPETHUECKHMX IPEACTaBICHUN
Pa3HOro YpOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHsI KAK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoanueckoro 3akona J[. 1. MeHnaeneeBa kak OCHOBHOTO 3aKOHA XUMUHU;

— YY€HHUS O CTPOCHHUU aTOMa U XUMHUYECKOU CBS3H;

— MPEICTaBICHUI 00 AMEKTPOIUTUYECKON TMCCOLMAIMH BEIIECTB B PACTBOPAX.

Teopernueckue 3HAHUS PACCMATPUBAIOTCS HA OCHOBE OSMIMPUYECKH IIOJNYYEHHBIX U
OCMBICIICHHBIX (DaKTOB, pa3BHUBAIOTCS MOCJIEIOBATEIBHO OT OIHOIO YPOBHS K JIPYrOMY, BBITOJIHSS



(GyHKIMH OOBSICHEHHS W TPOTHO3UPOBAHUS CBOWCTB, CTPOCHHS M BO3MOXKHOCTEH MPaKTHYECKOTO
MIPUMEHEHHUS U MOJTYYEHUS U3Yy4aeMbIX BEILIECTB.

OcBoeHMe MPOrpaMMbl IO XUMHUU CIIOCOOCTBYET (hOPMHUPOBAHHIO MPEACTABICHUS O XUMHUYECKON
COCTaBJISIFOIIECH Hay4HOW KapTHHBI MHUpA B JIOTUKE €€ CUCTEMHOM MPUPO/IbI, IEHHOCTHOTO OTHOIIEHHUS K
HAay4HOMY 3HAHHUIO M METOJAaM IO3HaHUsA B Hayke. M3yuyeHue XUMHHM IPOUCXOJMUT C MPUBJICUECHUEM
3HAHUH U3 paHee U3yYCHHBIX YUeOHBIX IpeameToB: «Okpyskatoumii Mupy, «buomorus. 5—7 kmacce» u
«®Dusuka. 7 Kiaacey.

[lpy w3ydYeHWH XUMUU MPOUCXOIUT (POPMHUPOBAHUE 3HAHHM OCHOB XHMMHUYECKOW HAYKH Kak
00J1acT COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTHUECKOW NEATEIbHOCTH 4YEJIOBEKa M KaK OJHOTO M3
KOMITIOHEHTOB MHPOBOM KyJbTyphl. 3ajada y4eOHOTo MpeaMeTa COCTOUT B (POPMHUPOBAHUM CHUCTEMBI
XAMHYECKUX 3HAHUA — BaKHEUITNX (PAKTOB, TMOHSATHH, 3aKOHOB U TEOPETHUECKHUX IMOJIOKEHUH,
JIOCTYITHBIX 00O0OIIEHNI MHPOBO33PEHUECKOTO XapaKTepa, S3blKa HAyKH, B MPHOONICHUH K HAYYHBIM
METOJIaM TMO3HAHUsI MPU M3YYEHUH BEIIECTB U XMMHUYECKHUX peakiuii, B (OPMUPOBAHUH U PA3BUTUU
MO3HABATENIBHBIX YMEHUN M UX MPUMEHEHUH B yU4eOHO-TIO3HABATEIHHON M yU4eOHO-HUCCIIEeI0BATEHCKOM
JIeATEIIbHOCTH, OCBOCHHH MPABHJI O€30MaCHOTO OOpaIIeHUs C BEIIECTBAMHU B MIOBCETHEBHOM KU3HHU.

[Tpu u3yyeHNUN XMMUHU HA YPOBHE OCHOBHOTO OOIIET0 00pa30BaHUs Ba)KHOE 3HAUEHUE TPHOOpETH
TaKUeE LIEJIH, KaK:

— (opMupoBaHHE HHTEJUIEKTYaJIbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K caMo0O0pa3oBaHMUIO,
COTPYIHUYECTBY, CaMOCTOSATEIHLHOMY MPHHITHIO PEIICHUH, CIIOCOOHOM aJamTUpoBaThCsi K OBICTPO
MEHSIOIITUMCS YCIIOBUSM JKU3HU;

— HampaBJICHHOCTb OOy4YeHMs Ha CHUCTEMaTHYecKoe MpHOOIIeHHe OoOydammuxcs K
CaMOCTOSITEIbHON TO3HABATEIBHON AESITETbHOCTH, HAYYHBIM METOJaM IMO3HaHUS, (OPMHUPYIOLUIUM
MOTHBAIIUIO ¥ Pa3BUTHE CITIOCOOHOCTEN K XUMUH;

— obecrieyeHue YCJIOBHUM, CIOCOOCTBYIOIIMX MNPUOOPETECHUIO OOYYAIOIIMMHUCA  OIBITA
pa3HOOOpa3HOW [EATEIHPHOCTH, TO3HAHHUS ¥ CAMOIIO3HAHUS, KIIOUEBBIX HABBIKOB (KJIFOUYEBBIX
KOMITETCHIIHH ), UMEIOIINX YHHUBEPCATHHOE 3HAUCHUE JIJIs PA3TUIHBIX BUOB JICSITEIBHOCTH;

— ¢dopmupoBaHue oO1Ieil PyHKINOHATIBLHON U €CTECTBEHHO-HAYYHOU IPaMOTHOCTH, B TOM YHUCIIE
YMEHHI OOBSCHATh W OIICHUBATH SIBJICHHUS OKPYXKAIOIIETO MHpPA, HUCHONB3ysl 3HAHHUS W OIIBIT,
MOJTYYCHHBIC TIPU U3YUCHUH XUMHH, IPUMEHSITh X MPH PEIICHUH MPOOJIEM B IMOBCEIHEBHOW KU3HHU H
TPYAOBOM EATEIBHOCTH;

— (¢opMupoBaHue y OOy4YAIOIMXCA TYMAaHHCTHUYECKHUX OTHOIICHUH, MOHUMAHUS IIEHHOCTH
XUMHYECKUX 3HAHUH JIJIs1 BBIPAOOTKU 3KOJIIOTUYECKH I1eIeCO00Pa3HOro MOBEICHUSI B OBITY U TPYIOBOM
JIESITENBHOCTH B LIEJISIX COXPAHEHHMsI CBOETO 3J0POBbS U OKPYXKAOIIEH TPUPOIHON CPEIbL;

— pa3BUTHE MOTHUBAIIMU K OOYYEHHIO, CITOCOOHOCTEH K CaMOKOHTPOJIIO M CaMOBOCIIUTAHHUIO Ha
OCHOBE YCBOCHHs OOIIEYeNIOBEUYEeCKHX I[IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY mpoduis u
HATPABIEHHOCTH JAJbHEUIIETO O0yICHHS.

OO6mee 4McIO 4YacoB, OTBEAEHHBIX Ui HM3YYEHUS XHMHUUM Ha YPOBHE OCHOBHOIO OOIIETO
oOpa3oBanus, coctapnsieT 136 yacoB: B 8 kinacce — 68 yacoB (2 yaca B Heflent0), B 9 kinacce — 68 yacoB
(2 yaca B HezeINIO).



COIAEPKAHUE OBYUEHUA

8 KUIIACC

IlepBoHauYa/JbHbIE XMMUYECKHE TOHSTHUS

[Ipenmer xumuu. Poiib XMMHM B KM3HHM 4Ye€JIOBEKa. XMMHS B CUCTEME HayK. Tejla W BeIeCTBa.
@dusnyecKre CBOKWCTBA BELIECTB. ArperaTHOe COCcTOsiHuE BelecTB. [loHATHE 0 MeTOonax MO3HaHWA B XUMUHU.
UucTteie BemecTBa 1 cMecu. CriocoObI pa3/iesieHHs CMeceil.

ATOMBI U MOJEKYNIbl. XUMHUYECKHE 3JeMeHTbl. CHUMBOJIBI XMUMHYECKHUX 3JIEMEHTOB. IIpocTeie u
CJIOXHBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE YUEHHUE.

Xumunyeckas ¢opmyna. BaJeHTHOCTP aTOMOB XMMHUYECKHMX 3JIEMEHTOB. 3aKOH IIOCTOSHCTBA COCTaBa
BemectB. OTHocuTenbHass aTomHas Macca. OTHocHTeNnbHas MOJEKYJsipHas wmacca. MaccoBas 107
XMMHUYECKOI'O 2JIEMEHTA B COCIUHEHUH.

KomnuectBo BemiectBa. Mosb. MoisipHasgs Macca. B3anMOCBSI3b  KOJMYECTBA, MacChl M 4HCIA
CTPYKTYPHBIX €IMHHUII BenlecTBa. Pacu€Tel o hopmynaM XMMHUYECKHX COCTUHEHUH.

du3znuecKre 1 XUMUYECKHUE SIBJICHUs. XUMUYECKasl peakius U e€ MpU3HaKu. 3aKOH COXPaHEHHs MaCcChl
BELIECTB. XUMHUecKHe ypaBHeHHs. Kiaccudpukanus XUMUYECKHX peakuuid (COeOUHEHUS, DPa3JIoKEHUS,
3aMelIeHus, 0OOMEHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOW MOCYO0MH, MpaBUiIaMHu padoThl B Jabopatopuu U mpuéMaMu OOpalleHHs C
nabopaTopHBIM 00OPYJAOBaHHEM, M3yYeHUE W OMUCaHUe (DU3MUECKHX CBOWCTB OOpa3lOB HEOPTaHUYECKUX
BEIIECTB, HaOoieHNe (pu3nueckux (IUIaBIeHUE BOCKA, TassHUE JIba, pAaCTUPAHHUE caxapa B CTYIKe, KUIIEHUE
Y KOHJICHCAIUSI BOJbI) M XMMHUECKHUX (TOPEHHE CBEYH, IPOKAIMBAHUE MEIHOMN MPOBOJIOKU, B3aUMO/ICHCTBHE
MeJa C KHUCIIOTOW) SIBICHMIA, HAOMIOJIEHUE M OMUCAaHHE MPU3HAKOB MPOTEKAHHUS XUMHUYECKUX PEaKIUil
(pa3noxkeHue caxapa, B3aMMOJEHCTBHE CEPHOM KUCIOTHI C XJIOPUAOM Oapusi, pa3ioKeHHe TUAPOKCUIa MeIu
(1) mpu HarpeBaHuH, B3aUMOICHCTBHE jKene3a ¢ pactBopoM conu meau (1), u3ydenue crmocoGoB pasieneHust
CMecei: ¢ TIOMOIIbI0 MaruTa, (PMIBTPOBAHWE, BHIMAPHBAHUE, TUCTHILISAIMS, XpoMaTorpadus, MpoBeIeHNE
OUYHCTKU MOBAPEHHOW COJM, HAOIIOACHUE U OMUCAHUE PE3yJbTAaTOB MPOBE/ICHHUS OIbITA, WILTIOCTPUPYIOLIETO
3aKOH COXpaHEHHUsI MacChl, CO3/IaHUe MOJIeNIel MOJIEKYI (IIapOCTEP KHEBBIX ).

Baneiiiue npeactaBuTe/IM HEOPraHMYECKHUX BeleCTB

Bo3nyx — cmecs razos. CocrtaB Bo3nyxa. Kuciaopon — snemMeHT u mpocroe BemecTBo. HaxoxaeHue
KHCIIOpOJia B TpUpoJe, PU3NYECKue W XHUMHUYECKHe cBoiicTBa (peakiuu ropenus). Oxcunsl. [Ipumenenue
kucnoposa. CrnocoObl NOTy4YeHHs KUCIOPoa B 1abOpaTopuu U MpoMbIIIeHHOCTU. KpyroBopoT kucioposaa B
npupoe. O30H — alTOTPONHAS MOAU(PHUKAIIHS KUCIOPOA.

TennoBoil 3¢(hekT XUMUUECKO peakiuy, TePMOXMMUYECKHE YpPaBHEHUS, 9K30- U SHIOTEPMUYECKHE
peakuuu. TOmIMBO: yrojib U MeTaH. 3arpsi3HEHHE BO3/AyXa, YCHWJICHHE MapHUKOBOTO 3(ddekTa, paspyiieHue
030HOBOT'O CJIOSI.

Bopopon — snemeHT M mpocTtoe BemecTBO. Haxoknenume Boxopoaa B mpupojne, (usnueckue U
XMMHUYECKHE CBONCTBA, IPUMEHEHHE, CIOCOOBI MonyueHusi. KucioTsl u comu.

ModsipHblii 00bEM ra30B. Pacu€Thl 10 XUMHUUYECKUM YPaBHEHHSIM.

®dusnyeckue cBoicTBa BOAbL. Boga kak pactBoputenb. PacTBopsl. HachllieHHbIE M HEHACBIILICHHBIE
pactBOpbl. PacTBOpHMOCTh BeliecTB B Boje. MaccoBasi 0 BEUIECTBA B pacTBOpe. XUMHUYECKUE CBOMICTBA
Boabl. OcHoBaHus. Posib pacTBOpOB B NpUpPOAE U B KU3HU uesoBeka. KpyroBopor BoIbl B HpUPOJE.
3arpsi3HeHHe IPUPOIHBIX BoJ. OXpaHa ¥ OUYHUCTKA IPUPOIHBIX BOJ.

Knaccudukanus neopranndeckux coeauHenuid. Oxcunpl. Kinaccudukanus okcuaoB: coiaeo0pas3yronue
(OCHOBHBIC, KHCIIOTHBIC, amM(OTepHbIE) W HeconeoOpasyromue. HomeHnkiatypa okcumoB. dusmueckue u
XUMHUYECKHUE CBOMCTBA OKCUIOB. [lomyueHne okCcuioB.

OcnoBanus. Knaccudukanuss ocHOBaHUW: HIENOYM M HEpacTBOpHMbIEe OCHOBaHMA. HomeHkmartypa
OCHOBaHMI. PU3NYECKUE U XUMUYECKUE CBOMCTBA OCHOBaHM. [loiryueHre OCHOBaHUM.



Kucnotsl. Knaccuduxanus xuciaor. Homenknatypa kucior. dusznyeckue M XMMUYECKUE CBOWCTBA
kucnot. Pan aktusHoctu metamuioB H. H. bekerosa. [lonyuenue kucnor.

Conu. HomeHnkinatypa coneil. @uznueckue U XuMudeckue cBoiictsa coiiell. [lonyuenue coneil.

I'eneTndeckas cBsI3b MKy KJIacCaMU HEOPTaHUIECKUX COCTMHECHHM.

Xumuueckuii IKCnepumMeHm:

KaueCTBEHHOE OIpe/esieHue COJEep’KaHUsl KHUCIOopoJa B  BO3AyXe, TMOJy4deHue, coOupaHue,
pacno3HaBaHUE U M3y4eHHE CBOMCTB KHUCIIOpOJAa, HAOIIOJEeHUE B3aUMOJCHCTBHUS BELIECTB C KUCIOPOAOM M
yCIIOBUSI BO3HUKHOBEHHSI W TIPEKpalleHUs ropeHus (Tmoxkapa), O3HAKOMJIEHHE C Oo0pa3lamMu OKCHUIOB U
OTHMCaHUE WX CBOMCTB, TOJy4CHHE, COOMpaHUe, pacTlio3HABaHWE W M3YUYCHHE CBOWCTB BOJOpOia (TOPEHHE),
B3auMojeiicTBue Bojopoga ¢ okcuaoM Meau (ll) (BO3MOXXKHO HCIOJIB30BAaHHE BHUACOMATCPHUATIOB),
HaOJr0/IeHre 00pa3Il0B BEMIECTB KOJTMYECTBOM | MOIIb, UCCIIeIOBAaHIE OCOOSHHOCTEH PACTBOPECHMSI BEIIECTB C
Pa3IUYHON PacTBOPUMOCTHIO, IPUTOTOBJICHUE PACTBOPOB C OMPEACIEHHON MacCOBOM J0JeH pacTBOPEHHOTO
BEIIECTBA, B3aMMOJEWCTBHE BOJIBI C MeTa/laMu (HaTpUeM U KalblueM) (BO3MOXHO HCIIOJIb30BAHUE
BUJICOMATEPUAIIOB), UCCIIEIOBAHUE O0PA3I0B HEOPTaHMUECKHX BEIIECTB PAa3IMYHBIX KJIACCOB, HAOJIOIECHUE
W3MEHEHHUs OKPACKU WHIUKATOPOB B PACTBOPAX KUCJIOT M IIEJIOYEH, M3yUYeHUE B3aMMOJICUCTBHS OKCHUIA MEN
(1) c pacTBopoM CcepHOH KHCIIOTBI, KHCIOT C METaJUIaMH, PEAaKIUi HEeUTpalu3aliy, IOJIy4eHHE
HEpPACTBOPUMBIX OCHOBaHUHM, BBITECHEHHE OJHOTO MeTala JAPYTMM €3 pPacTBOpa COJHU, pEIICHUE
SKCHEPUMEHTAIBHBIX 337a4 110 TeMe «Ba)xHelnme Ki1acchl HEOPraHMYECKUX COSIUHEHUIN».

Mepuoanyeckuii 3axkoH U Ilepuoanyeckas cucrema xumuyeckux djementos /I. U. MenaeineeBa.
CtpoeHue aToMoB. XuMu4eckasi cBsi3b. OKUCIUTEIbHO-BOCCTAHOBUTEIbHbIE PEAKIHU

[lepBbie MOMBITKU KiIaccU(DUKAIMM XUMHUUECKHUX 3JeMeHTOB. [IoHsATHE 0 rpynmax CXOTHBIX 3JEMEHTOB
(IIenoYyHbIe W MIETOYHO3EMENTbHBIE METAJUIbI, TaJIOTeHbI, HHEPTHBIE Ta3bl). DIIEMEHTHI, KOTOpPhIE 00pa3yroT
aM(doTepHBIE OKCHUIBI U THIPOKCHJIBI.

[lepuonnueckuii 3akoH. Ilepuommueckas cucrema xumuueckux diemeHToB [l M. Menneneesa.
Kopotkonepuoanas u ngnuHHOnepuoaHas Gopmel [lepruonnyueckoil cUCTEMbl XUMUYECKUX deMeHToB [, .
Menpgeneesa. [leproabl u rpynnsl. @U3HUECKUN CMBICI MOPSAKOBOTO HOMEPA, HOMEPOB MEPUOJA U TPYIIIIbI
3JIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX siiep. M3oronsl. D1ekTpoHbl. CTpOEHHE AIIEKTPOHHBIX 000JI0YEK
aToMOB mepBbIX 20 xumudeckux 3aeMeHToB [lepronnueckoit cucremsl Jl. . MenaeneeBa. XapakrepucTuka
XMMHUYECKOT0 3JIEMEHTA I10 €ro noJjioxkeHuto B [lepuoanyeckoii cucreme J[. . Menneneesa.

3aKOHOMEPHOCTH HM3MEHEHHUS pajdyca aToOMOB XHMHYECKHX DJEMEHTOB, METATUYCCKUX |
HEMETAJUIMYECKUX CBOMCTB MO TPYIIIAM U MEPUOIAM.

3nauenue [lepuoguueckoro 3akoHa u [lepuoandeckoil CUCTEMbI XUMHUECKUX 3JIEMEHTOB JIJIs1 Pa3BUTHS
Hayku U npaktuku. /. 1. MenneneeB — y4€Hblil ¥ rpakJJaHuH.

Xumuyeckasi cBsizb. KoBaneHTHas (TOMsIpHAs W HEMOJSIPHAsi) CBS3b. OJIEKTPOOTPHUIIATEIHLHOCTH
XUMUYECKHUX AJIEMEHTOB. VIOHHAs CBS3b.

Crenenb oxkuciieHHs. OKHCIHMTEIBbHO--BOCCTAHOBUTENIbHBIE peakuuu. [Iporecchl oOkucieHus u
BOCCTaHOBJIEHUsI. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenm:

U3ydyeHrue oOpa3loB BEIIECTB METAIJIOB W HEMETAJJIOB, B3aMMOJCHCTBHE THIPOKCHAA LUHKAa C
pacTBOpaMu KHUCJIOT M IUEJOYEH, MPOBEIACHUE OIBbITOB, WUIIOCTPUPYIOIIMX HPUMEPHl OKUCIUTEIBHO-
BOCCTAHOBUTEIBHBIX PEaKIMi (TOpEeHHE, peakluy Pa3IoKeHHs, COSTUHEHNUS ).

Meosicnpeomemmuwie ceazu

Peanuzamusi MeXnpeaMETHBIX CBS3€d MPH HM3YYCHMM XMMHUM B 8 KJIACCE OCYIIECTBISIETCA Yepe3
HCIIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO--HAYUYHbIX MMOHSATHUH, TaK U MOHSATUH, SIBISIIOIINXCS CUCTEMHBIMU IS
OTJIENIbHBIX MPEAMETOB €CTECTBEHHO--HAYYHOT'O ITUKJIA.



OO01ue ecTecTBEHHO--HAyYHbIe MOHSTHS: HAay4yHbId (aKT, TUIIOTE3a, TEOPHsl, 3aKOH, aHAJIU3, CUHTE3,
KJaccu(ukanus, NEepUOAUYHOCTb, HAONIOJEHHE, HKCHEPUMEHT, MOJCIHUPOBAHHE, H3MEPEHUE, MOJEIb,
SIBJIICHHUE.

@duszuka: Matepus, aToMm, 3JEKTPOH, MPOTOH, HEHUTPOH, WOH, HYKIUJA, HU30TOMbI, PaJUOAKTUBHOCTD,
MOJIEKyJIa, DJEKTPUYECKUH 3apsijl, BEIIECTBO, Tell0, OO0BEM, arperarHoe COCTOSIHME BEUIeCTBa, Ta3,
(u3nyeckre BeJIMUNHBI, €UHUIIBI U3MEPEHMSI, KOCMOC, IIJIaHeThl, 3BE3/1bl, CoHIIE.

buonorus: porocunres, npixanue, ouocdepa.

I'eorpadus: atmocdepa, ruapocdepa, MUHEPaAJIbl, TOPHBIE MOPOJIbI, TOJE3HBIE HCKOIIAEMBbIe, TOTLIHMBO,
BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo M XUMHYeCKas peakuusi

[lepnonnueckuit 3akoH. llepmommyeckass cucremMa xmMuueckux saeMeHToB [[. WM. MeHnneneesa.
CrpoeHne aTroMOB. 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB XUMUYECKUX JIEMEHTOB IEPBBIX TPEX MEPHOJOB,
KaJus, KalblMs U UX COEIMHEHUM B COOTBETCTBUM C IOJIOKEHUEM 3JIeMeHTOB B Ilepuoaunueckoii cucreme u
CTPOEHHEM UX aTOMOB.

CrpoeHue BewniecTBa: BHJbl XUMHUYECKOW CBA3M. THUIIBI KPUCTANIMYECKMX PEIIETOK, 3aBUCUMOCTH
CBOICTB BEILIECTBA OT TUIA KPUCTAJUIMYECKON PEIIETKU U BUJIa XUMHYECKOW CBSI3H.

Knaccudukanus M HOMEHKIATypa HEOPraHWYECKMX BELIECTB. XUMHUYECKHE CBOWCTBA BELIECTB,
OTHOCSIIIIUXCS K PA3JIMYHBIM KJIacCaM HEOPTraHWYECKUX COECIUHEHMI, F€HETUYECKasl CBS3b HEOPraHMYECKHX
BEIECTB.

Knaccuduxanus XuMUIecKUX peaklui 0 Pa3InYHbIM MPU3HAKaM (110 YUCILYy U COCTAaBY yYaCTBYIOIINUX
B PEaKIMH BEILECTB, 10 TEIUIOBOMY PQEKTY, N0 U3MEHEHUIO CTEIICHEH OKUCIICHUS! XUMHUYECKUX 3JIEMEHTOB,
o oOpaTUMOCTH, MO YYacTHIO KaTajau3aTopa). DK30- M JIHIOTEPMUYECKHE PEaKIUH, TePMOXUMUYECKUE
YPaBHEHUS.

[lonsitue o ckopoctu XxuMudeckoil peakuuu. [loHsATHE 00 O0OpAaTUMBIX U HEOOPATHUMBIX XUMHUYECKHUX
peakuusax. lloHATMe O TOMOTE€HHBIX M TeTEpOreHHbIX peakuusx. Ilonarne o karamuse. Ilomsatue o
XMMHUYECKOM paBHOBeCUHU. DaKkTOphl, BIHAIOIIAE HA CKOPOCTh XUMHUYECKONW pEaKkUUu M IOJIOKEHUE
XMMHUYECKOI'O PAaBHOBECHS.

OKHCAUTENBbHO-BOCCTAHOBUTEIIbHBIE peakuuuy, JJIEKTPOHHBIN OanaHc OKHUCJIUTEIBHO-
BOCCTAaHOBUTENBbHON peakiuu. CoCTaBICHHE YPaBHEHUH OKHUCIIUTEIbHO--BOCCTAHOBUTENIBHBIX DPEAKIMN C
HCIIOJIb30BaHUEM METO/Ia 3JIEKTPOHHOr0 OanaHca.

Teopust >7IEKTPOIUTHYECKON AMCCOLUMALMH. OJIEKTPOIUTHI M HEDIEKTPOIUTHL. KaTHOHBI, aHHWOHBI.
MexaHu3M auccoluanuy BEUIECTB C PAa3IMYHBIMU BHJIAMHU XUMUYECKOW CBsi3U. CTENEHb AMCCOLMALUHU.
CunbHble U ci1abble 3JEKTPOJIUTHI.

Peakuuy noHHOro oOMeHa. YciaoBUS MPOTEKaHHUs PeaKLUi HOHHOTO 0OMEHa, MOJIHbIE U COKpAIIEHHbIE
HMOHHbIE ypaBHEHHs peakuuil. CBoilcTBa KHCJIOT, OCHOBaHMH M cOJeil B CBET€ NPEACTaBICHUNA 00
INEKTPOINTUYECKON qucconnannu. KadecTBeHHbIe peakuuu Ha HOHBL. [IoHATHE O rUApOIIN3E CONEH.

Xumuueckuii IKCnepumenm:

O3HAaKOMJIEHHE C MOJENIAMHU KPHUCTAUIMYECKUX PEHIETOK HEOPraHWYEeCKUX BEILECTB — METAJUIOB U
HeMeTauloB (rpadura M anMmasza), CIOXKHBIX BEIECTB (XJOpuIa HATpHs), HCCIEIOBaHHE 3aBHUCHMOCTH
CKOPOCTH XMMHUYECKOH peakluu OT BO3/JCHCTBUS Pa3IUYHbIX (DAKTOPOB, HCCIIEIOBAHUE JIEKTPOIIPOBOHOCTH
PacTBOpPOB BELIECTB, MpOIECCa TUCCOLMALNN KUCIIOT, IIejao4Yell U coyiell (BO3MOXKHO MCIOJB30BAaHUE BUJEO
MaTepHaJIOB), MPOBEJACHHUE ONBITOB, WUIIOCTPUPYIOIIUX MPU3HAKU MPOTEKaHWs PEAKIMi MOHHOTO oOMeHa
(oOpa3oBaHue ocajka, BBIJCIEHHE Ta3a, OOpa3oBaHUE BOJAbI), OINbBITOB, WIIIOCTPUPYIOIIUX PUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX peaKkluil (ropeHue, peakiuy pa3aokKeH!s, COeIMHEHN), PACIIO3HABAHUE
HEOPraHMYECKHX BEILECTB C MOMOILBIO KaYECTBEHHBIX PEAKLUN Ha HMOHBI, PEUIEHHE 3KCIEPHUMEHTAJIbHBIX
3ajad.



HemeTtanbl 1 uX coeMHeHUs!

OOmast xapakTepucTHUKa TrajoreHoB. OCOOEHHOCTH CTPOCHHMS aTOMOB, XapaKTepHbIE CTENEHU
okuciienus. CTpoeHue U (U3MUECKHE CBOWCTBA MPOCTHIX BEMIECTB — rajoreHOB. XMMHUYECKHUE CBOWCTBA Ha
nmpuMepe xJiopa (B3aMMOJEHCTBHE C METaJUIaMM, HEeMeTajslaMu, Iuejaoyamu). XiopoBojopon. ConsHas
KHCJIOTa, XUMUYECKUE CBOMCTBA, NOJIy4EHUE, IpUMEHEHHE. JlelicTBHE Xii0pa U XJIOPOBOJOPO/A Ha OpPraHUu3M
yesioBeka. BaxxHeime Xaopuabl U UX HaX0XKJIEHUE B IPUPOJIE.

Obmas xapakrepuctuka s31eMeHTOB VIA-rpynmbl. OcOOEHHOCTH CTPOCHHSI aTOMOB, XapaKTEpHbIE
crenieHu okucieHus. CrpoeHne M (U3NYECKHE CBOMCTBA MPOCTHIX BEIIECTB — KHUCIOPOAAa U CEPBI.
AnnorponHsle Moau(UKAIMKM KUCIOpoAa U cepbl. XUMUYECKHe cBoicTBa cepbl. CepoBOAOPO, CTPOCHHUE,
¢usnyeckue U Xumuueckue cBoMcTBa. OKCHIBI cepbl KaK NpPEeACTaBUTENH KHUCIOTHBIX OKCUAOB. CepHas
KHUCJIOTa, (U3UYECKHe W XUMHUYECKHMEe CBoWcTBa (00IIMe Kak TWpPEJACTaBUTENs Kiacca KHUCIOT |
cnenuduueckre). XuMUUYECKHE peaklny, JieXkallie B OCHOBE IMPOMBIIUIEHHOTO CIIOc00a MOJIy4YeHus: CepHOM
kuciaoTel. Ilpumenenune cepHoil kucinotel. ConM cepHOM KUCIIOTHI, KAaUeCTBEHHAsl PeaklMs Ha Cyiab(paT-HOoH.
HaxoxneHune cepel M €€ coelMHEHMH B Ipupofe. XHUMHUYECKOE 3arps3HEHUE OKPYXKAIOIIEH Cpeisbl
COCIMHEHUSIMU Cepbl (KUCIOTHBIE JOXKIW, 3arps3HEHUE BO3AyXa U BOJOEMOB), CHOCOOBI €ro
IIPEIOTBPALLEHUS.

O6mas xapakrepuctuka 3yeMeHTOB VA-rpynmbel. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEepHBIE
CTETNeHH OKHCIEHUs. A30T, pacCpOCTpaHEeHUE B MpUpoe, Gu3ndecKue U XuMudeckue cBoiictea. Kpyrosopot
a3oTa B mpHupoje. AMMHUAK, ero (pu3MYecKue U XMMHUYECKHE CBOMCTBA, MojydeHue u npumenenue. Coiu
aMMOHMSI, UX PU3NYECKUE U XUMUYECKHE CBOWCTBA, NIpUMeHeHre. KauecTBeHHas peakiusi Ha MOHbI aMMOHHUSI.
A30THas KUCIOTa, e€ monydeHue, Gu3nueckue U XUMHUYECKHUe CBOMCTBA (00IMe Kak MpeIcTaBuTelNs Kiacca
KUCJIOT W crenuduueckue). Vcrnonp3oBaHME HHUTPATOB U COJNEH aMMOHHMS B KayeCTBE MHHEPAIbHBIX
yaoOpeHui. XUMHUYECKOe 3arps3HEHHE OKPYXKAIOIIeH Cpeibl COCAMHEHUSMU a30Ta (KUCIOTHBIE JTOXKIH,
3arpsi3HEHUE BO3/yXa, MOYBBI U BOJ0oEMOB). Docdop, amnorponHsie Moaudukanuu docdopa, hpusndeckrne u
xumudeckne cBoiictBa. Oxcun docdopa (V) u pochopnas kuciora, GU3nMIecKrue U XMMHIECKHE CBOHCTBA,
nonyuenue. Mcnonb3oBanue pochaToB B KauecTBE MUHEPATBHBIX YIOOPEHHIA.

OOmas xapakrepuctika 31eMeHTOB |VA-rpynmnsl. OcoOEHHOCTH CTPOECHHS aTOMOB, XapaKTEpHbIE
CTETIEHU OKHUCIICHUs. YTJIEpo], auIOTPONHbIE MOAU(DUKAIINK, PACIPOCTPAHEHUE B TpUpOAe, PU3UYECKUE U
XUMHUecKue cBoiicTBa. Ancop6uusi. Kpyrosopot yriepozaa B npupoae. Okcubl yriepoja, ux Gpu3ndeckue u
XMMHUYECKHE CBOWCTBA, JEHCTBUE HA >KUBBIE OPraHU3MBbI, MOJIYYEHHE M IPUMEHEHHE. ODKOJIOTMYECKUE
npo0JIeMBbl, CBs3aHHBIE ¢ OKcuAoM yriepoaa (1V), rumoresa rob6anbHOr0 MOTEIICHUS KIIMMaTa, TapHUKOBBINA
a¢dexT. YronpHas KUCIOTa U €€ colu, UX (PU3nveckre U XMMHUYECKHe CBOMCTBA, MOJyYeHUE U TIPUMEHEHUE.
KayectBennast peakuuss Ha KapOoHaT-uoHbL. Mcmonbp3oBaHue KapOOHATOB B OBITY, MEIUIMHE,
MIPOMBILIEHHOCTH U CEITCKOM XO035MCTBE.

IlepBoHayasibHbIe MOHATUS 00 OPraHMYECKUX BEIIECTBaX KAaK O COEAMHEHUX yriepoja (MeTaH, 3TaH,
STHJIEH, alleTHJIEH, ATaHOJ, [NIMLEPHH, YKCYCHasl KucioTa). [IpupoaHble MCTOYHUKHU YIJI€eBOJOPOA0OB (yroJb,
MPUPOIHBIN Ta3, He(PTh), MPOAYKTHI MX TNepepadOTKu (OCH3MH), UX POJIb B OBITY W MPOMBIIIICHHOCTH.
[onsiTHEe 0 OGMOJOrMYECKH BaXKHBIX BEIIECTBAaX: )KUPaxX, OCJIKax, yriieBOax — M UX POJIM B KU3HU YEJIOBEKa.
MatepuanbHO€ €JMHCTBO OPraHUYECKUX U HEOPTaHUUECKUX COSIUHEHHH.

Kpemuuii, ero ¢pusnyeckue 1 XuMU4YeCKUE CBOMCTBA, MoMydyeHHe U npuMeHeHne. CoeTuHeHUsS] KPeMHHUS
B npupone. OOume npexacraBienuss o6 oxcune kpemuus (V) u kpemuueBoil kuciore. CHIMKAThI, UX
HCIIOJIb30BaHNE B OBITY, B MPOMBIIIJIEHHOCTU. Ba)kHellne cTpouTeNnbHbIE MaTepualbl: KepaMHuKa, CTEKJIO,
LIEMEHT, OeToH, Xene300eToH. [IpoOnembl 0e30MacHOro0 WMCHOJIB30BAHUS CTPOUTENBHBIX MaTepUalioB B
IIOBCETHEBHOU KU3HH.



Xumuueckuii IKcnepumenm:

u3ydeHre o0pa3I0B HEOPraHUYECKUX BEIECTB, CBOWCTB COJISTHOM KUCIIOTHI, MPOBEACHHE KaueCTBEHHBIX
peakuuii Ha XJOPUA-UOHBI U HAOIIOJEHUE MPU3HAKOB UX MPOTCKAHUS, OIBITHI, OTpa)karoniue (U3nIecKue u
XUMUYECKHE CBOMCTBA TaJOTEHOB M WX COCAMHEHUH (BO3MOXXHO WCITOJIb30BAaHHWE BHUACOMATEPUATIOB),
O3HAaKOMJICHHE C O00pa3laMH XJOPHUIOB (TaJOreHHUIIOB), O3HAKOMIJICHHE C o0pa3nmamMu cepel U e€
COCTMHEHUSIMHU (BO3MOKHO MCTIOJIB30BAHUE BUICOMATEPUAIIOB), HAOIIOACHUE MpoIiecca OOYTJIMBaHUS caxapa
Mo JACHCTBHEM KOHIEHTPUPOBAHHON CEPHOM KHUCIOTHI, M3yYeHHE XUMHUYECKHX CBOMCTB pa30aBieHHON
CEpPHON KHCIOTHI, TPOBEACHHE KAYECTBEHHOH peakiuu Ha cyabhaT-HOH M HAOMIOJeHHEe NpHU3HaKa eé
MPOTEKAHUsA, O3HAKOMJICHHE C (PU3MYECKMMM CBOMCTBaMH a30Ta, Gocdopa M UX COEAUHEHUU (BO3MOXKHO
HCIIOJIb30BaHUE BHUIEOMATEPUAIIOB), 00pa3aMu a30THBIX U (OCHOPHBIX yI0OpeHul, moayuyeHue, coOupanue,
pacro3HaBaHUE M W3Y4Y€HHE CBOWCTB aMMMAaKa, MPOBEJECHUE KAYECTBEHHBIX PEAKIUNH HAa MOH aMMOHHUS U
dbochar-noH M HM3ydYCHHE NPHU3HAKOB HMX MPOTECKAHUS, B3aUMOJCHCTBHE KOHIIEHTPUPOBAHHOW a30THOMU
KHCIIOTBI C MeIbl0 (BO3MOXXHO HCIIOJIb30BAaHHME BUAEOMATEPUAJIOB), M3y4CHHE MOJENEH KpUCTATTUYECKUX
pemiéTok anmmasa, rpadura, QynnepeHa, 03HaKOMJICHHE C TPOIECCOM aJCOPOIMH PAaCTBOPEHHBIX BEIICCTB
AKTUBUPOBAHHBIM YTJIEM M YCTPOWCTBOM MPOTHBOTA3a, MOJIYYCHHE, COOMpaHUE, pacliO3HABAaHUE U U3YYCHHE
CBOWCTB YIJIEKUCIIOTO Tra3a, MPOBEJACHUE KaYeCTBCHHBIX PEaKIMii Ha KapOOHAT M CHJIMKAT-UOHBI U H3yUeHUE
MPU3HAKOB HUX TMPOTEKAHUSA, O3HAKOMJICHHE C TPOAYKIMEH CHIMKATHOM TMPOMBIIUIEHHOCTH, PEIICHUE
SKCIIEPUMEHTANIBHBIX 3a7au 1o TeMe «BakHele HeMeTambl U UX COeTUHEHUS.

MeTa/uibl M X COeIUHEHUSA

OO6mas xapakTepUCTUKA XUMHUYECKUX OJEMEHTOB — METaUIOB HAa OCHOBAaHMHM WX TIOJIOKEHUS B
[Tepuonnueckoit cucreme xumuueckux snemMeHToB J[. M. MengeneeBa u cTpoeHusi atroMoB. CTpoeHue
MeTaJIoB. MeTayinueckasl CBsi3b U METaJUIMYECKash KpUCTaJuIMuecKass pemérka. DIEeKTPOXUMUUYECKUN psil
HampspKeHUi MeTtayuioB. Pu3nMYecKkue W XHMMUYECKHEe CBOMCTBa MeTawioB. OOmue crnocoObl MOTy4eHHUs
MeTaioB. [loHATHE 0 KOPPO3WK METaJUIOB, OCHOBHBIE CIOCOOBI 3alIUThl UX OT KOoppo3uu. CIuiaBbl (CTalb,
YYI'yH, AIOPAJTIOMUHUHN, OpOH3a) U UX IPUMEHEHUE B OBITY U IPOMBILIUIEHHOCTH.

[[lenounble MeTaiibl: mojoxkeHue B Ilepumoamyeckoil cucrteme xumuyeckux saemeHToB J[. U.
MeneneeBa, CTpOEHHE HUX aTOMOB, HaxoXKJeHUE B mpupone. Puznueckue M XMMHUYECKHE CBOMCTBa (Ha
npuMepe HaTpus 1 Kanusi). OKCUIBI M THIPOKCUIBI HATpUsl U Kanus. [I[puMeHeHne 1meT0uHbIX METANIOB U MX
COCIUHEHUH.

[[lenouyHO3eMENBHBIE METAUIBI MarHud M KajnblMil: TmonokeHue B Ilepuognueckont cucreme
XuMH4YecKux 3yeMeHToB /. M. MenneneeBa, CTpoeHHE UX aTOMOB, HaXOXAEHUE B npupoae. Pu3ndyeckue u
XMMHUYECKHE CBOWMCTBA MarHusi M Kanblusg. BakHeinme coeauHeHHUsS Kanbliusg (OKCHI, TUAPOKCUMA, COJH).
JXécTkocTh BOJBI U CLIOCOOBI €€ yCTpaHEHUS.

Amomununii: nonoxxenue B Ilepuommueckoit cucreme xumuueckux snaemeHToB [[. WM. Menpaeneesna,
CTpOEHHE aToMa, HaXxoxkJeHue B mpupozae. Ousznueckue U XUMUYECKHE CBOMCTBA altOMHHUA. AMDOTEpHBIE
CBOMCTBA OKCHJIa U TUIPOKCU/IA ATTFOMUHUSA.

Keneszo: nonoxxenue B [lepuoanueckoit cucreme xumuueckux annemeHToB /. . MenneneeBa, ctpoeHue
aToma, HaxoxJaeHue B npupoje. Gusnveckue u XUuMHUUECKUE CBOMCTBA xeme3a. OKCUIbl, THIPOKCUIBI U COJU
xenes3a (1) u xxenesa (111), ux cocras, cBoiCTBa U MOTyYEHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C O0Opa3llaMH METAIJIOB W CIUIABOB, HMX (U3MYECKUMHU CBOMCTBAMH, HU3YyUCHUE
pe3ybTaTOB  KOPPO3WUH  METAUIOB  (BO3MOXHO  HCIIOJIb30BAaHHWE BUJIEOMATEPHAIOB), OCOOECHHOCTEH
B3aMMOJICHCTBUSL OKCHJA KalblUsl U HATPHUs C BOJOW (BO3MOXHO HCIOJB30BAHUE BUACOMATEPHUATIOB),
HCCIIEIOBAaHUE CBOMCTB KECTKOM BOJIBI, MPOIIECCa TOPEHHUS Keje3a B KHCIOpoie (BO3MOKHO MCIOJIb30BaHUE
BUJICOMATEPHUAIIOB), IPU3HAKOB MPOTEKAHUS KAUECTBEHHBIX PEAKIMIl HA MOHBI: MarHUsl, KaJblHs, ATFOMUHUSA,
nuHka, xeneza (I) u xxenesa (I1l), menu (I1), HabmroaeHNE U omMKCaHWE MPOLIECCOB OKPAIIMBAHMS TNIAMEHU
WOHAMHU HaATpHs, Kajdus W Kaiubldid (BO3MOXKHO HCIOJB30BaHUE BHUEOMATEPHAIOB), HCCICIOBaHHUE



aM(OTEPHBIX CBOWCTB TUAPOKCH/IA ATFOMUHUS ¥ TUAPOKCHIA IIMHKA, PEIICHHE YKCTICPUMEHTAIBHBIX 33124 110
TeMe «BakHelIne MeTambl ¥ UX COSAUHEHUS.

XuMHA H OKpPYIKa0Las cpeaa

BemectBa 1 MaTepuanbl B MTOBCEHEBHOHM XKM3HHM YelloBeKa. be3omacHoe HCIOb30BaHHE BEIIECTB H
XMMUYECKHUX peakuuil B ObITy. IlepBast momMoluis Mpu XMMUYECKHX 0XKOTax M OTPaBICHUSAX.

XUMHUYECKOE 3arpsi3HEHHE OKPYXKaromel cpensl (mpeienbHasl AOMYCTHMasi KOHIEHTpAIMs BEIIECTB,
nanee — I1/1K). Ponb XumMuu B pelieHMH 5KOJIOTHYECKUX MTPOOIIeM.

Xumuueckuii Ikcnepumenm:

n3ydeHre o0pa3oB MaTepHAIIOB (CTEKIIO, CIUIABBI METAJUIOB, MTOJIMMEPHBIC MaTEPHAIIBI).

Meoswcnpeomemmnie ceazu

Peanuzanuss MeXNpeIMETHBIX CBs3€H NMpU M3y4YeHMH XHMHUH B 9 Kilacce OCYIIECTBISIETCS 4Yepe3
WCTIOJIh30BaHUE KaK OOIINX €CTECTBEHHO-HAYUHBIX TIOHSATHH, TaK M TIOHSATHH, SBISIOINXCS CUCTEMHBIMH IS
OT/EJIbHBIX MTPEIMETOB €CTECTBEHHO--HAyYHOI'O IIUKJIA.

OOme ecTeCTBEHHO-HAy4YHbIE TMOHSATHS: HAy4HBIH (DaKT, TMIIOTE3a, 3aKOH, TEOpHs, aHaJIU3, CHHTES3,
Kimaccu(ukanus, TEPUOANIHOCTh, HAONOJEHHUE, AKCIEPUMEHT, MOCIMUPOBaHUE, H3MEPEHHE, MOJEb,
SBJICHHE, TAPHUKOBBIHN 3((HEKT, TEXHOIOTUs, MaTEPUAJIbI.

®dusnka: Matepusi, aToM, JJIEKTPOH, MPOTOH, HEHUTPOH, MOH, HYKJIHJ, HU30TOIBI, PAaTAOAKTUBHOCTH,
MOJIEKYJIa, SJIEKTPUYECKHH 3aps]l, TPOBOJHUKH, MOITYIPOBOJHUKH, JTUIEKTPUKH, (OTOIIEMEHT, BEIIECTBO,
Tesl0, 00BEM, arperaTHOe COCTOSIHHE BEIIECTBA, ra3, PacTBOP, PaCTBOPUMOCTb, KPUCTAJUIMYECKAs PEHIETKa,
CIUIaBbl, (PU3MUECKUE BEIMYMHBI, €IWHUIBI W3MEPEHHs, KOCMHYECKOE MPOCTPAHCTBO, IIAHETHI, 3BE3IHI,
CounHize.

buonorusi:  ¢gorocunTes, pixaHue, Ouocdepa, OSKOCHUCTEMa, MHUHEPAIbHBIE  yIOOpEeHHS,
MHUKPOAJIEMEHTHI, MAKPOAJIEMEHTHI, TUTATEIHHBIC BENIECTBA.

I'eorpadus: atmocepa, ruapocdepa, MUHEPaAJIbl, TOPHBIE MOPO/IbI, TOJIE3HbIE UCKOIIAEMBbIE, TOIIIHMBO,
BOJIHBIC pecypchbl.



IIVTIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 11O XUMHUHU HA YPOBHE
OCHOBHOI'O OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIm4HOCTHBIE pe3yNbTaThl OCBOCHHUS MPOrpaMMbl OCHOBHOTO 0011Iero 00pa3oBaHMsI JOCTUTAIOTCS B
xoZie OoOy4eHMs XUMHM B €IUHCTBE Y4eOHOW M BOCHHUTATEIBHOM AEATEIbHOCTH B COOTBETCTBHM C
TPaJULIMOHHBIMU POCCUHCKMMHU COLIMOKYJBTYPHBIMM M  J1YXOBHO-HPAaBCTBEHHBIMH IIEHHOCTSIMH,
MPUHATHIMH B OOIIIECTBE NMpaBUIaMH U HOPMAaMH MOBEACHHS M CIIOCOOCTBYIOT MPOIlecCaM CaMOIIO3HAHMUS,
CaMOpPa3BUTHA U COLUATTU3ALMH 00yUYaIOIIHUXCS.

JIn4HOCTHBIE pe3yNnbTaThl OTPAXKAIOT TOTOBHOCTh OOYYAIOLIUXCS PYKOBOICTBOBATHCS CHUCTEMOM
MO3UTHBHBIX LICHHOCTHBIX OPUEHTALUN U PACIIUPEHHUE OIBITA EATEIBHOCTH HAa €€ OCHOBE, B TOM YHCIIE B
YaCTH:

1) naTpHOTHYECKOT0 BOCIIUTAHUSI:

LIEHHOCTHOTO OTHOIIEHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, MCTOPUYECKOMY U HAyYHOMY
HACJIEUIO, IOHUMaHUs 3HAUEHUSI XMMHUYECKON HaYKU B JKU3HU COBPEMEHHOI'O OOIECTBA, CIOCOOHOCTH
BJIQJIETh JOCTOBEpPHONM HHGPOpManueld O TMepelOBbIX JOCTHKEHUSX U OTKPBITHSIX MHUPOBOM U
0TEYECTBEHHON XUMUH, 3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHUSX 00 YCTpOWCTBE MHpa U 00IIeCTBa;

2) rpaKIaHCKOr0 BOCIIUTAHUS:

IIPEJCTABICHUA O COLMAIBHBIX HOPMAax M IPAaBWJIAX MEKIUYHOCTHBIX OTHOLIEHUH B KOJUIEKTHBE,
KOMMYHHKATHBHOM  KOMIIETEHTHOCTH B  OOINECTBEHHO TOJE3HOHM, Yy4eOHO-HCCIIe0BaTeIbCKOH,
TBOPYECKON U JIPYyruX BUAAX NEATEIbHOCTH, TOTOBHOCTU K Pa3HOOOPAa3HOW COBMECTHOM JEsTENIbHOCTH
IOpU BBIIOJIHEHUH Y4YeOHBIX, IO3HABATENbHBIX 3a/ay, BBIIOJHEHMH XUMMUYECKHX SKCIIEPUMEHTOB,
CO3/IaHUM y4YEOHBIX NMPOEKTOB, CTPEMJICHUS K B3aMMOIIOHUMAHHIO M B3aHMMOIIOMOIIM B MpOIEcCe 3TOM
yueOHOW NeATeTbHOCTH, TOTOBHOCTH OIIEHMBATh CBOE IOBEJIEHHWE W IOCTYINKH CBOUX TOBApHUIIEH C
MO3ULMY HPAaBCTBEHHBIX U NIPAaBOBBIX HOPM C YYETOM OCO3HAHUS NOCIEACTBUN IOCTYIKOB;

3) HeHHOCTH HAYYHOTO MO3HAHUS

MHUPOBO33pEHYECKHE TPEACTABICHUS O BEIIECTBE M XMMHYECKOH peakluu, COOTBETCTBYIOIINE
COBPEMEHHOMY YPOBHIO Pa3BUTHs HAyKH M COCTABIIAIOIIKAE OCHOBY AJI1 NOHMMAHHUS CYyLIHOCTH HAYyYHOU
KapTUHBl MUPA, MPENCTABICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS IMPUPOAIbI, B3aHUMOCBA3SX
YyeJIoBeKa C MPUPOIHOM cpeioi, O POIM XUMHH B ITO3HAHUU 3TUX 3aKOHOMEPHOCTEH;

MO3HABATEJIbHBIE MOTHBBI, HAIPaBJIEHHbIC HA MOJYYCHNUE HOBBIX 3HAHHH 110 XMMHUHU, HEOOXOAUMBIE
I OOBSICHEHUST HAOJI0IaeMbIX TIPOILIECCOB M SIBJICHWM, TMO3HABATEIbHOW, HWH(GOPMAIIMOHHONW W
YUTATEJIbCKOM KyNbTYphl, B TOM YHCII€ HABBIKOB CaMOCTOSTEIbHOM paboThl ¢ y4yeOHBIMH TEKCTaMH,
CIPaBOYHOMN JIUTEPATYPOH, TOCTYITHBIMUA TEXHUUYECKUMHU CPEICTBAMH HH(OPMAIIMOHHBIX TEXHOJIOTHIA;

UHTEpeC K OOyYeHUI0 M I[I03HAHUIO, JI0OO3HATEIBHOCTh, TOTOBHOCTb U CIIOCOOHOCTH K
caMo0Opa30BaHUIO, TPOEKTHOM M HCCIENOBATENbCKOM JEATENIBHOCTH, K OCO3HAaHHOMY BBIOOpY
HAMpaBJICHHOCTH U YPOBHA 00yUueHHS B AalbHEHIIEM;

4) ¢popmMupoBaHUS KYJIbTYPHI 310POBbSI:

OCO3HAHME ILICHHOCTH XW3HHU, OTBETCTBEHHOT'O OTHOLIEHMS K CBOEMY 3/0POBBIO, YCTAaHOBKM Ha
3/10pOBbIi 00pa3 KM3HU, OCO3HAHWE TOCJIEICTBUN M HENPUATHE BPEIHBIX MHPUBBIUEK (YMOTpeOIeHUs
AJIKOTOJIs1, HAPKOTUKOB, KypeHHsI), HEOOXOAMMOCTH COOJIIOZICHUS MpaBHJl 0€30MaCHOCTH MIPU OOpaIleHuU
C XUMHUYECKUMHU BEILIECTBAMHU B OBITY U peabHOM KU3HH;

5) Tpy/10BOT0 BOCIIUTAHUSI:

UHTEpEC K NPAaKTUYECKOMY U3YYEHUIO MPO(peccuil U TpyAa pa3aIMyHOro poja, yBakeHue K Tpyay u
pe3yapTaTaM TpPyJIOBOW JEATEIBHOCTH, B TOM YHUCIIE HA OCHOBE IPHUMEHEHUS NPEAMETHBIX 3HAHWM IO
XUMHH, OCO3HAHHBIM BHIOOP WHIUBUAYATbHONW TPACKTOPUU MPOJOIDKEHUS O0pa3oBaHUSA C YYETOM
JUYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XUMMH, OOILECTBEHHBIX HHTEPECOB M IOTPEOHOCTEH,
YCIIEHIHOM MPO(GECCHOHANIHONW JIEATENbHOCTH M Pa3BUTUS HEOOXOAWMBIX YMEHHH, T'OTOBHOCTb
aJaNTUPOBAThCA B IPO(eCcCHOHATIBHOI cpelie;



6) 3K0JI0rH4eCKOro BOCIUTAHMSA:

9KOJIOTHUECKH 11e7IeCO00pa3HOe OTHOIIEHUE K MPUPOJAE KaK MUCTOUHUKY >KU3HH Ha 3eMJjie, OCHOBE
e€ CylecTBOBaHUS, MOHMMAHHUE IICHHOCTH 3JI0POBOTO M Oe30rmacHoro o0pas3a KU3HU, OTBETCTBEHHOE
OTHOIIIEHWE K COOCTBEHHOMY (U3MUYECKOMY M TICHXHYECKOMY 3/I0POBBIO, OCO3HAaHWE IIEHHOCTH
coOmrofieHus] TpaBWJI OE30MacHOr0 MOBEACHHS MpH pPadOTe€ C BEIIECTBAMHU, a TaKKe B CHUTYyallHsX,
YTPOXKAIOIINX 3I0POBBIO U KU3HU JIIOJICH;

CITOCOOHOCTH TIPUMEHSTh 3HAHUS, TOJIy9aeMble TMPU H3YYCHUH XUMHH, JJII PEIIeHUs 3ajad,
CBSI3aHHBIX C OKPYKAIOIIEH NPUPOAHON Cpeao, NIl MOBBIIMICHUS YPOBHSI SKOJIOTMYECKOM KYIBTYpHI,
OCO3HAHHUA TJI00ATBHOTO XapakTepa JKOJIOTHYECKUX MPOoOJIeM W MyTel UX PEeIIeHHs MOCPEICTBOM
METOJ0B XHMMHH, HKOJIOTMYECKOIO MBIIUICHHS, YMEHHUS PYKOBOJCTBOBATHCS MM B II03HABATEJIbHOM,
KOMMYHUKATUBHOM U COLIUAIILHOM IPAKTUKE.

METANPEIMETHBIE PE3YJIbTATDBI

B cocraBe MeTampeaMETHBIX pe3yJIbTaTOB BBLACNSAIOT 3HAYUMble 17 (OPMUPOBAHHUS
MHUPOBO33pEHHUS OOIIEHAYYHBIC MOHITHS (3aKOH, TeOpHs, MPUHIINII, TUTIOTe3a, (DaKT, cucTtemMa, Imporece,
OKCIIEPUMEHT U JIPYroe.), KOTOPhIC HMCIOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpeaMeTax u
MO3BOJIAIOT HA OCHOBE 3HAHUU M3 3TUX MPEeIMETOB (POPMHUPOBATH MPEICTABICHHUE O I[EJIOCTHON HAYYHOM
KapTUHE MHpa, ¥ YHHBEpCalbHbICe YydeOHBIC JCHCTBHS (IMO3HABATEIbHBIE, KOMMYHHKATHUBHBIC,
pEerylsaTUBHbBIE), KOTOpble o0ecrneynBaroT (HOpPMHpPOBaHHE TOTOBHOCTH K  CaMOCTOATEIbLHOMY
TUTAHUPOBAHHIO M OCYIIECTBICHUIO YUeOHOU eATEeTHbHOCTH.

Ilo3naBaTe/ibHBbIE YHUBeEPCcAIbHbIE YUeOHbIE 1eHCTBUS

ba3oBble jiornueckune 1ecTBUA:

YMEHHUSI HMCIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS MPU OCBOCHUM 3HAHUI: PacKpbIBATh
CMBIC]T XUMUYECKHX TOHITHH (BBIAEISTh MX XapaKTePHbIE MPU3HAKH, YCTAaHABJIMBATH B3aMMOCBSI3b C
IPYTMMH TIOHSITHSIMH), HWCIIOJIB30BaTh TMOHATUS i OOBSCHEHHUS OTICNbHBIX (DaKTOB U SIBICHHIA,
BBIOMpATh OCHOBAHMS M KPUTEPHH ISl KIACCU(PUKAINN XUMHUYECKUX BEIIECTB U XMMHUECKHUX PEAKIIHIA,
yCTaHABIWBATh MPUYMHHO-CJIEACTBEHHBIE CBS3UM MEXIY OOBEKTAMH H3Y4YEHUS, CTPOUTH JIOTUYECKHE
paccyxeHus (MHIYKTUBHBIE, IeTYKTUBHBIE, 10 aHAJIOTUH), IeJaTh BHIBOJIBI U 3aKITIOUCHNUS;

YyMEHUE TPUMEHSATH B TMpoIecce NO3HAHUS TMOHATUSA (IpPEeAMETHbIE W MeETalpeaMETHbIE),
CHMBOJMYECKHE (3HAKOBBIE) MOJIETH, UCTIOJIb3yeMbI€ B XUMUHU, TPE0OPa30BBIBATH IIMPOKO MTPUMEHIEMbIS
B XMMHU MOJICTIbHBIC TIPEICTABICHUS — XUMHUYECKUN 3HAK (CUMBOII DJIEMEHTA), XUMHUUYecKast popmyna u
ypaBHEHUE XWMHUYECKOW PEAKIMHW — TMPU PEHICHWH Y4eOHO-TIO3HABATENBHBIX 3a/lad, C Y4ETOM I3THX
MOJEJBbHBIX MPEICTABICHUN BBISBIATE M XApaKTEPU30BaTh CYLIECTBEHHBIE IPU3HAKU H3Y4aeMbIX
O0BEKTOB — XHMHYECKHMX BEIIECTB W XUMHUYECKHX PEaKIMi, BBIBISTH OOIIHE 3aKOHOMEPHOCTH,
MPUYMHHO-CJICACTBEHHBIC CBSI3M M MPOTUBOPEUHS B U3y4AE€MbIX MPOIIECCAX U SIBICHUSIX.

Ba3oBEbIe uccienoBarebcKue AeiicCTBHA.

YMEHHUE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHl B KAYECTBE MHCTPYMEHTA MO3HAHUA, a TAKKE B
KayecTBE OCHOBBI JJisi (OPMUPOBAHMSI THUIOTE3bl IO TMPOBEPKE MPABHIBHOCTH BBICKA3bIBAEMBIX
CYXKIICHUM;

NpuOOpEeTEeHNWE OMbITa 10 TUIAHUPOBAHWIO, OPraHU3allMi W TMPOBEJACHUI0 YUYEHUYECKHUX
SKCIIEPUMEHTOB, yYMEHHE HaONIOAaTh 3a XOJOM IIpoliecca, CaMOCTOSITENIbHO MPOTHO3UPOBATH €Tro
pe3ynbTaT, (GOopMyaUpOBaTh OOOOIIEHHS U BBIBOABI MO pe3ylbTaTaM MPOBEAEHHOTO OIbITA,
WCCIIEIOBAHMS, COCTABIIATH OTYET O IIPOJICITaHHON padoTe.

Pab6ora ¢ undgopmaumeii:

YMEHHE BBIOUPATh, AHATU3UPOBATh M UHTEPIPETUPOBATH HHPOPMAIIUIO PA3INIHBIX BUIOB U (HhopM
MIPEACTABICHUS, MOTYyYaeMyI0 U3 Pa3HBIX MCTOYHUKOB (HAyYHO-TIOMYJISIpHAS JIUTEpATypa XUMHUYECKOTO
coJiep>KaHus, CIIpaBOYHbIE MOCOOUs, pecypchl MHTepHeTa), KPUTUYECKU OLICHUBATH NMPOTUBOPEUUBYIO U
HEJOCTOBEPHYIO HH(POPMAIIHIO;



yYMEHHUE TPHUMEHSATh pa3jMyHble METOIbl W 3ampoChl MPHU TOHCKE W OTOOpe WHPOpMAIMU H
COOTBETCTBYIOLIMX JIaHHBIX, HEOOXOJMMBIX [UIs BBIMOJHEHUs Y4YeOHbIX M IO3HABAaTEJIbHBIX 3a7a4
ONpene’€HHOr0 THMA, MPHOOPETeHHEe OmblTa B O0JIACTH  HWCHOJB30BaHUS  HMH(POPMALMOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTUH, OBJAJIEHUE KYJIbTypOil aKTUBHOTO HCIOJBb30BaHUS Pa3IUYHbIX
MIOUCKOBBIX CHCTEM, CaMOCTOSATENILHO BBIOMpATh ONTHUMANIbHYIO (OpMY HpeicTaBiIeHUsS MHPOpPMALUU U
WITIOCTPUPOBATh pEIIaeMble 3aJadd HECIOKHBIMH CXEMaMHM, JIuarpaMMamu, ApYyrUMH ¢GopMaMu
rpaduKu 1 X KOMOWHAIIUSIMU;

YMEHHUE HCII0JIb30BaTh U aHAJIM3UPOBATH B Mpoliecce yueOHOH U UCCIIeI0BATENIbCKOM 1eTeIbHOCTH
UHPOPMALIMIO O BIMSHUM TPOMBIIIICHHOCTH, CEIBCKOTO XO3MHCTBA W TPAHCIOPTa HA COCTOSHUE
OKpYXKarolleil IpUPOTHON CPEeIbl.

KoMMyHuKaTHBHBIC YHHBEpPCaabHbIE y4eOHbIE eCTBHA:

YMEHUS 3aJlaBaTh BOIPOCH (B XOJ€ auajgora W (Wau) JUCKYCCHH) IO CYIIECTBY OOCY>KIaeMOi
TeMbI, (OPMYJIUPOBATH CBOM MPEJIOKEHNS OTHOCUTENILHO BBIIOJIHEHHS ITPEII0KEHHON 3a1auu;

YMEHMSI TPEACTABIATh MOJIYYEHHBIE PE3yJIbTAaThl [O3HABATEIBHON JESITEIBHOCTH B YCTHBIX M
MUCHbMEHHBIX TEKCTaX; JeJaTh IMPE3EHTAIMI0 PE3yJIbTATOB BBIIOJHEHUS XMUMHUYECKOIO SKCIEPHUMEHTa
(;TabopaTopHOro oOmbITa, Ja0OPAaTOPHOM pabOThl MO MCCIEIOBAaHMIO CBOWCTB BEILECTB, Y4eOHOTrO
IIPOEKTA);

YMEHHUS Y4eOHOro COTPYAHHMYECTBA CO CBEPCTHHUKAMM B COBMECTHOM IIO3HABaTEJIbHOH U
UCCIIEIOBATENILCKON JESATEIbHOCTH MPU PELICHUHM BO3HHMKAIOIIMX IMPOOJieM Ha OCHOBE ydéra OO0IIMX
MHTEPECOB U COIJIacOBaHUs Mo3uiuil (oOcyxkaeHus, OOMEH MHEHHUSMH, «MO3TOBbIE HITYPMBI»,
KOOpJMHAIMsl COBMECTHBIX JCHCTBUH, OIpeleneHue KPUTEpPHUEB IO OLEHKE KauyecTBa BBIOJHEHHOMN
paboThl U ApyrHe).

PeryasiTuBHbIe yHHBepcaJbHbIe y4eOHbIe AelicTBUS:

YMEHUE CaMOCTOSATEIbHO ONPEAEATh LEId JAESITEIbHOCTH, IJIaHUPOBATh, OCYIIECTBIATH,
KOHTPOJHMPOBATh U TPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO JCSATEIBHOCTH, BHIOMpATh Hambolee
s dexTuBHBIE CITOCOOBI pelieHrsT yUeOHBIX U TT03HABATEIBHBIX 3a/1a4, CAMOCTOATEIILHO COCTABIISATh WU
KOPPEKTUPOBATh MPEJIOKEHHBIN alrOPUTM JEHCTBUIM NPU BBINOJHEHUH 3a/laHUil ¢ Y4ETOM IOJIyYeHUs
HOBBIX 3HaHMHA 00 WH3y4aeMbIXx OOBEKTaX — BEIIECTBAX M PEAKIMAX, OICHUBATh COOTBETCTBHUE
MOJIyYEHHOTO pe3yjbTaTa 3asBJIEHHOM 1€/, YMEHHME HCIIONb30BaTh M aHAIM3UPOBATh KOHTEKCTHI,
npeJyiaraéMble B yCJIOBUH 3aaHUM.

IMNPEAMETHBIE PE3YJIBTATbBI

B cocTaBe npeaMeTHBIX pe3ysbTaTOB 110 OCBOCHUIO 00S3aTEIBLHOIO COJIEpKaHHs, YCTAHOBIEHHOTO
naHHOH (enepanbHOM paboyeil mporpaMMoid, BBIJENSIOT: OCBOCHHBIE 00yJYarOIIMMUCS HAay4YHbIC 3HAHU,
YMEHHMSI U cTIOCcOObI IeUCTBUH, cienuuueckue sl IpeAMETHON o0aacTu «XUMHUS», BUABI ACSITEIIbHOCTH
[0 MOJYYEHHUIO HOBOT'O 3HAHMs, €ro MHTEpIpeTaluu, NpeoOpa3oBaHUIO M NMPUMEHEHHIO B pa3iIMYHbIX
y4EOHBIX ¥ HOBBIX CUTYAIHSX.

K koHuy o0ydeHus B 8 kiacce npeaMeTHbIE pe3ysbTaThl HA 0a30BOM YPOBHE JIOJIKHBI OTPa)aThb
c(OPMHUPOBAHHOCTh y O0yHAIOIINUXCS YMEHUI:

® DPACKPBIBATh CMBICI OCHOBHBIX XMMHMUYECKUX IOHATHH: aTOM, MOJIEKYJa, XUMUUYECKUH 3JIEMEHT,

IIPOCTOE BEILECTBO, CI0KHOE BELIECTBO, CMECh (OAHOPOIHAS U HEOAHOPOJAHAs), BaJCHTHOCTH,
OTHOCHUTEJIbHAs aTOMHAsi M MOJIEKYJIIpHas Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHas
Macca, MaccoBas J0JI1 XUMMYECKOI'O 3JIEMEHTa B COEJUHEHUHU, MOJPHBIA 00BEM, OKCHI,
KHCJIOTAa, OCHOBAaHHWE, COJIb, AJIEKTPOOTPHULATEIBHOCTb, CTEIEHb OKHCIEHUS, XUMUYECKas
peakuus, KiaccupuKalys peaklUuid: peakluu COECIUHEHUS, PEaKIUH Pa3JIoOKEHUs, PEeaKIuu
3aMelICHUs, peaKlui 0OMEHa, 3K30- ¥ 3HJ0TePMUYECKHE PEaKIUHU, TeMI0BOM 3¢ (deKT peakuuy,
PO aTOMA, AJIEKTPOHHBIH CIIO aTomMa, aTOMHast OpOUTallb, paguyc aToMa, XUMUYECKas CBA3b,
MOJIIpHAsl W HEMOJIApHasi KOBaJeHTHAas CBs3b, NOHHAsl CBSA3b, MOH, KAaTHOH, aHHOH, PacTBOp,
MaccoBas J10JIs1 BellecTBa (IIPOLEHTHAs KOHLEHTpalHs) B pacTBOPE;



WJUTFOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XUMHUYECKHMX IMOHATUA M TMPUMEHSATH OTH TMOHSATHUS
IIPU ONKMCAHUY BEIIECTB U UX MPEBPALCHUI;

WCIIOJIh30BaTh XUMHUYECKYI) CHMBOJIUKY JUIsI COCTaBieHUs (OPMYN BEIIECTB M YpaBHEHUU
XUMUYECKUX PEAKIUN;

OTIPEIeTISATh BAJICHTHOCTh aTOMOB JJIEMEHTOB B OMHAPHBIX COCIWHEHUAX, CTETICHh OKHUCIICHUS
AJIEMEHTOB B OMHAPHBIX COCAMHEHUSX, MPUHAIICKHOCTh BEIIECTB K OMPEACIEHHOMY KIIAcCy
COCIMHEHUN 10 QopMysiaM, BHJ XUMHUYECKOM CBs3W (KOBaJCHTHass M MOHHAs) B
HEOPraHMYECKUX COCAUHEHUSX;

packpeiBaTh cwmbici Ilepuonnueckoro 3akona JI. M. MenaeneeBa: JIeMOHCTPUPOBAThH
MMOHUMaHUE MEPUOIUYECKON 3aBUCUMOCTH CBOMCTB XMMHMUYECKUX 3JIEMEHTOB OT UX MOJOXKECHUS
B Ilepuonnueckoil cucremMe, 3aKOHOB COXPAHEHHUS MAcChl BEILIECTB, ITOCTOSHCTBA COCTaBa,
aTOMHO--MOJIEKYJISIPHOTO yUEeHHUsI, 3aKOHa ABOraipo;

ONKCHIBAaTh M XapakTepu3oBaTh TabmuuHyto (opmy [leprogmdeckoll CUCTEMBI XUMHYECKHX
AJIEMEHTOB: pa3fnyaTh MOHITHS «TJlaBHasg moArpymnmna (A-rpynmna)» U «noOodHas MOATpyMma
(b-rpymnmna)», manbpie U OoJbIIME MEPUOABI, COOTHOCUTH O0O3HAUYEHHUS, KOTOPHIE MMEIOTCA B
tabmune «llepuoguueckas cuctema xumudeckux siaemeHToB J1. . MenneneeBa» ¢ YuCIOBBIMU
XapaKTepUCTHUKAMU CTPOCHUS aTOMOB XMMHUYECKUX AJIEMEHTOB (COCTaB M 3apsj sapa, oOliee
YHCJIO AJIEKTPOHOB U paclpeieNIieHUe UX MO JIEKTPOHHBIM CJIOSIM);

KJ1acCu(UIUPOBATh XUMUYECKUE JIEMEHThI, HEOPTraHUYECKUE BEIIECTBA, XUMHUUECKHUE PEaKINH
(TI0 YKCITy ¥ COCTaBY YYaCTBYIOIIUX B PEAKIIMU BEIIECTB, IO TEIUIOBOMY (D (DEKTY);
XapaKTepu30BaTh (OMHUCHIBATH) OOIIME XMMUYECKHE CBOMCTBA BEILECTB Pa3IMUYHBIX KIJIACCOB,
MOATBEPXKJAss ONUCAHUE MPUMEPAMH  MOJEKYJISIPHBIX  YPaBHEHUH  COOTBETCTBYIOIIMX
XUMUYECKHX PEAKIINI;

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX KayeCTBEHHOI'O COCTaBa,
BO3MOKHOCTH MIPOTEKAHUS XUMHUYECKUX MPEBPAIICHUN B PA3INYHBIX YCIOBUSX;

BBIYHCIISITH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BEIIECTB, MACCOBYIO JIOJIO
XUMHUYECKOT0 3JIeMEHTa Mo (opMyse COeIMHEHHUs, MACCOBYIO JOJII0 BEIIECTBA B PacTBOPE,
MIPOBOJIUTH PACUYETHI IO YPABHEHUIO XUMHUUECKOUN peaKIny;

MIPUMEHATh OCHOBHBIE OTNIEPAITUN MBICIIUTEIIBHON JIEITEIIbBHOCTH — aHAJIU3 U CUHTE3, CPaBHEHUE,
0000111eHIEe, CUCTEMATH3AIUIO, KIACCU(UKAIUIO, BBISIBICHUE TPHUNHHO--CIIEICTBEHHBIX CBS3EH
— JUI1 U3YYEHHs] CBOWMCTB BEIIECTB M XMMHUUYECKHX PEAKIUN, €CTECTBEHHO-HAYYHBIE METObI
MO3HAaHUS — HaONIoJIeHHWe, UW3MEpEeHHe, MOJEIUPOBAaHUE, OSKCIEPUMEHT (pealbHblil WU
MBICJICHHBIN );

CJIeI0BaTh MIPAaBHJIaM IOJIb30BaHUSI XMMHUYECKOHN MOCYI0W U J1abopaTOpHBIM 000pyA0BaHUEM, A
TaKKe MpaBuiiaM 00paIlIeHus ¢ BeIECTBAMHA B COOTBETCTBUU C MHCTPYKIIUSMU O BBIITOJIHEHUIO
Ja00paTOPHBIX XMMHUUYECKHX OTBITOB MO TMOJYYCHHIO UM COOMpaHUIO0 Ta3000pa3HbIX BEIIECTB
(Bomopoa M KHUCIIOpOJAa), MPUTOTOBICHUIO PACTBOPOB C OMpeAeNEHHOM MaccoBOW oiei
pacTBOPEHHOrO BEILECTBA, IUIAHUPOBATH W MPOBOAUTH XUMHUYECKHUE HSKCIEPUMEHTHI II0
pPAcIiO3HABAaHUIO PACTBOPOB IEJOYEM M KHUCJIOT C TOMOIIBI0 HMHAMKATOPOB (JTaKMYC,
(dbeHondTaneuH, METHIIOPAHX U IPYTHE).

K koniy o0yyenus B 9 Kjacce mpeaMeTHbIe pe3yibTaThl Ha 0A30BOM YPOBHE JOJDKHBI OTPAXKaTh
c(hOpMHUPOBAHHOCTH Y O0yUaIOLIUXCSI YMEHHI:

PaCKpBIBAaTh CMBICJI OCHOBHBIX XMMHUYECKUX IOHATHM: XUMUUECKUHN DJIEMEHT, aTOM, MOJIEKYJa,
WOH, KaTHOH, aHWOH, IPOCTOE€  BEIIECTBO, CJIOXXHOE  BEUIECTBO,  BAJCHTHOCTB,
3JEKTPOOTPULATENIBHOCTD, CTEICHb OKHUCIEHUs, XMUMHMUYECKas peaklus, XUMHUYECKas CBsi3b,
TETUIOBON 3(h(EKT peakiuu, MOJb, MOJISIPHBIN 00BEM, PacTBOP, JEKTPOJIUTHI, HEAIEKTPOIIUTHI,
IEKTPOJIUTUYECKAs JAUCCOLMAIMS, PEAaKUUM HOHHOrO OOMEHa, KaTalu3aTop, XHUMHYECKOe
paBHOBecHe, oOpaTHMble W HEOOpaTHMbIE pEakIUH, OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE



peakuuy, OKHCIUTENb, BOCCTAHOBUTENb, OKUCIEHME W BOCCTAHOBJIEHHE, aJIOTPOMNMSI,
aM(pOTepHOCTh, XUMHUYECKas CBA3b (KOBaJICEHTHAs, HOHHAs, METAJUIMUECcKas), KpUCTaJUInYecKas
pemérka, KOppO3Usl METAIOB, CIUIABbl, CKOPOCTb XHMHYECKOM peakIuH, NpPeIesIbHO
nonyctuMmas konueHTparus [1/IK BemecTna;

WJUTIOCTPUPOBATh B3aMUMOCBSI3b OCHOBHBIX XMMHUYECKUX IMOHSATUA M MPUMEHSTH 3TU TMOHATHUA
[P OMHMCAHUM BELECTB U UX MPEBpallCHUN;

UCTOJIb30BaTh XMMUYECKYI0 CHMBOJHUKY JJISi COCTaBJICHUs (POpPMyS BEIIECTB W ypaBHEHMMH
XUMUYECKUX PEAKIINI;

OINPEAEIIATh BAJIEHTHOCTb M CTENEHb OKHCIEHUS XMMHMUYECKHUX DJIEMEHTOB B COEAMHEHMAX
pa3INYHOIO COCTaBa, MPUHAMJIEKHOCTh BEIIECTB K OMNPEAEIIEHHOMY KJIACCY COEIMHEHMM IO
dbopmynaM, BUA XUMUUYECKON CBA3M (KOBAJICHTHAs, HOHHAsI, METAJUIMYECKasl) B HEOPraHMUECKUX
COCIMHEHUSX, 3apsA] MOHA M0 XMMHUYECKOH (Qopmylie, XapakTep Cpelasl B BOJHBIX PacTBOpax
HEOPraHMYECKUX COEANHEHUH, TUI KPUCTAIIINYECKON PEIIETKH KOHKPETHOTO BEIIECTBA;
packpeiBaTh cMmbica [lepuonnueckoro 3axona J[. M. MenxaeneeBa u JIEMOHCTPUPOBATH €T0
MOHMMAaHHE: ONMUCHIBATh M XapakTepu3oBaTh TabnuuHyio ¢opmy Ilepuoanueckoit cucTemsl
XUMHUYECKHUX 3JIEMEHTOB: pa3iuyaTh MOHITHS «TJIaBHas moArpynna (A-rpymnmna)» u «mobodHas
noarpynna (b-rpynna)», manbsie u Oonbline MEPUObI, COOTHOCUTH O0O3HAYEHUs, KOTOpHIE
UMEIOTCA B TEPUOAMYECKON TabmuIe, ¢ YMCIOBBIMU XapaKTEPUCTUKAMU CTPOEHUS aTOMOB
XMMUYECKHX SJIEMEHTOB (COCTaB U 3apsij si/ipa, OOIee YUCIIO AIEKTPOHOB M paclpeesiCHHe UX
M0 JJICKTPOHHBIM CIJIOSIM), OOBSCHATH OOIIHE 3aKOHOMEPHOCTH B W3MEHEHUU CBOWCTB
3JIEMEHTOB M UX COEIMHEHMI B INpejenax MajblX NEPHOJIOB U TJIABHBIX MOATPYHI C YYETOM
CTPOEHHS UX aTOMOB;

KJIacCU(UIIUPOBATH XUMUYECKUE IEMEHThI, HEOPTAaHUYECKUE BEIIECTBA, XUMHUUECKHUE PEaKIHH
(Mo 4YMCiIy W COCTaBy YYacTBYIOIIMX B pPEAaKIUU BEIIECTB, MO TEIIOBOMY 3(deKTy, 1o
M3MEHEHHUIO CTENEHEH OKUCICHUS! XUMUYECKUX FIIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOIMIME U CrienU(UISCKUe XUMHYECKHE CBOWCTBA MPOCTHIX U
CJIOKHBIX BEILIECTB, MOATBEPK/1as ONMUCAaHUE IPUMEpPaMHU MOJIEKYJISIPHBIX U MOHHBIX YpaBHEHUN
COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIUI;

COCTaBJISITh YPABHEHUS AJIEKTPOJIUTUYECKON JUCCOLMALIMN KUCIIOT, IIEJI0OUYe U COolel, MoIHbIe
U COKpallHHbIE YpaBHEHHMs  peakluii HOHHOro oOMEeHa, YypaBHEHUS  pPEaKLHuH,
MOJATBEPKJIAIOIIUX CYIIECTBOBAHHE T'€HETHYECKON CBSI3M MEXKJY BELIECTBAMHU Pa3INYHbBIX
KJIaCcCOB;

packpblBaTh  CYIIHOCTb  OKHUCJIMTEIbHO-BOCCTAHOBHUTEIBHBIX  pEAKUUHd  IMOCPENCTBOM
COCTaBIIEHUS DJIEKTPOHHOTO OajaHca STUX PeakIuii;

IIPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTHU OT UX CTPOEHUS, BO3MOKHOCTH IIPOTEKAHUS
XUMUYECKHUX PEBPAILICHHI B pa3IMUHbIX YCIOBHSIX;

BBIUHCIISATh OTHOCUTEIBHYIO MOJIEKYJISPHYIO M MOJSIPHYIO MAacChl BEIIECTB, MAacCOBYIO JOJIIO
XUMHUYECKOTO 3JIeMEHTa Mo (opMmyne COeIMHEHHUs, MAacCOBYIO JOJI0 BEIIECTBA B PacTBOpE,
IIPOBOJIUTH PACYETHI 110 YPABHEHUIO XUMHUUECKOU pEaKIuH;

coOroAaTh MpaBUiia MOJIb30BAHUSA XUMHUYECKON MOCY0il 1 1abopaTopHBEIM 000pyI0BaHUEM, a
TaKXe MpaBuiIa 0OpalleHHs C BEIIECTBAMH B COOTBETCTBUH C MHCTPYKIUSMH IO BBITOJIHEHHIO
71a00paTOPHBIX XMMHUYECKUX ONBITOB IO TMOJYYEHHIO U COOMPAHHIO ra3000pa3HbIX BEIIECTB
(aMMmaKa ¥ yriaeKucioro rasa);

MIPOBOAMUTh pEaKUWHu, MOATBEPKAAIONIME KAueCTBEHHBIM COCTaB pa3IMYHBIX BEIIECTB:
pacro3HaBaTh OIBITHBIM MYTEM XJIOpUA-, OpOMUA-, HOAMI-, KapOoHaT-, (ocdaT-, cuInKar-,
cynbar-, THUIPOKCHUA-MOHBI, KATHOHBI aMMOHHMSI ¥ HWOHBI HM3YYEHHBIX METaJUIOB,
MIPUCYTCTBYIOIIME B BOJIHBIX pACTBOpPaX HEOPraHUYECKUX BEIIECTB;



® MPHUMCHATH OCHOBHBIC OIICpAIlllU MBICITUTSIIFHOM ACATCIBbHOCTH — aHAJIM3 U CUHTE3, CPABHCHUC,
O606H.ICHI/Ie, CUCTEMATU3AlINI0, BBIABICHUC IMPUIUHHO-CIICACTBCHHBIX CBsI3EH — AJI1 U3YUYCHUS
CBOMCTB BC€IICCTB W XUMHUYCCKHUX peaKuHﬁ, CCTCCTBCHHO-HAYUYHBIC MCTOAbLI IIO3HAHUA —
Ha6JHO,Z[eHI/Ie, HU3MCPCHUC, MOACIINPOBAHUEC, DKCIICPUMCHT (peaﬂbHLIﬁ u MBICHGHHLIﬁ)

TEMATHYECKOE IINTAHUPOBAHUE

8 KIIACC
KoanuectBo yacos JIeKTPOHHBbIE

HaumenoBanue

Ne (mudpossbie)
pa3aesaoB U TeM Kontpoabubie | IlpakTHueckue

n/n Bcero o0pa3oBaTe/ibHbIE
NPOrpamMMmblI padoThI padoThI

pecypcbl

Pasnea 1. IlepponavabHble XHMUYECKHE MIOHATHS
XuMHsi — BakHaA
o0racTb

11 €CTECTBO3HAHUA U 3 5 bubmuotexa [IOK

' MPaKTUIECKON https://m.edsoo.ru/7f41837¢c
NEeATETbHOCTH
YyeJI0BeKa
B

12 emec;]:aa He 19 1 bubmuorexa [IOK
: XUMUYECKH
https://m.edsoo.ru/7f41837c

peakiuu

Hroro no pazueny 27

Pasnen 2. Baxkneiinue npeAcTaBuTe Il HEOPraHU4eCKUX BellecTB

B .K .
- niiiﬁe 0‘2"”"1302‘ , . Bubmioteka [IOK
' https://m.edso0.ru/7f41837¢c
OKCHIaX
59 Bonopoa. Ilonsitue 1 1 bub6mmorexa [IOK
' 0 KHCJIOTax U COIAX https://m.edsoo.ru/7f41837c
23 Ezﬂa' P:cOTgop Pl g 1 1 bubmuorexa [IOK
. HSTH
https://m.edsoo.ru/7f41837c
OCHOBAaHHUAX
Ve OCHOBHBIE KJIaCCBI y . . Bu6morexa LIOK
' HEop raHqu:CKHX https://m.edso0.ru/7f41837¢c
COeIMHEHUI
Hroro no pasneny 40

Paznea 3. Ilepuoguveckuii 3axon u Ilepuoanyeckas cucrema xumuueckux jnemenTos /1. U.
MenpgeneeBa. CTpoeHue aToM0OB. XUMHUYecKasi CBsI3b. OKUCINTEIBLHO-BOCCTAHOBUTEIbHbIE PEaKIMHU

[Tepuoanueckuit
3aKOH U
Ilepnognueckas

3.1

15

bu6mmoreka [IOK
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

cucreMa
XUMUYECKHUX
anemenTtoB /. WM.
Menneneena.
Crtpoenue aToma.

XuMH4YecKas CBS3b.

39 OKHCIUTEIBHO- 17 bu6nmmoreka [IOK
BOCCTaHOBUTEJIBHBIE https://m.edso0.ru/7f41837¢c
peakiuu

bubnuoreka [IOK
Hroro o pasexty 32 https://m.edsi.ru/7f41837c
PeszepBHoe Bpemst 3 bubmmorexa LIOK
https://m.edsoo.ru/7f41837c
OBHIEE KOJIMYECTBO 102

YACOB I10 [TPOTPAMME



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

IHOYPOYHOE IINTAHUPOBAHUE

8 KJIACC (3 uaca, Bcero 1024yaca)

KommnuecrBo yacos DJIEeKTPOHHbIE
e nugposbie
w/n Tema ypoka Bceer Konrposbn | IlpakTuyeckn | 00pasoBaTejbHbIe
0 ble padoThl | e padoThl pecypchbl
[Ipenmet xumuu. Ponbs xumun bu6mmoreka LIOK
1 B )KM3HHU YejioBeka. Tena u 1 https://m.edsoo.ru/ff0d
BCIIIECTBA 210c
[TonsiTre 0 MeTOAX O3HAHMUS bubmorexa LIOK
2 1 https://m.edsoo.ru/ffOd
B XUMUU 227¢
[paktuyeckas padota Ne 1
«IIpaBuiia paboTHI B bubmuorexa [IOK
3 1a00paTOPHH U MPHEMBI 1 1 https://m.edsoo.ru/ff0d
oOparieHus ¢ 1abopaTOPHBIM 23dc
000pyIOBaHUEMY
YucThie BEIIECTBA U CMECH.
CrocoOsl pI:J.IBI[eJ'IeHI/Iﬂ cMecen buGmotera [IOK
4 1 https://m.edsoo.ru/ff0d
Jla6.pa6.Nel «Paznenenue 26ca
CMECH CephI U Kelle3a» -
[IpakTruueckas pa6ovTa Ne 2 Bu6morexa LIOK
5 «Paszenerue cmecel (Ha . 1 1 https://m.edsoo.ru/ff0d
MpUMepPe OYUCTKU TTOBAPEHHOM 2808
COJIN)»
bu6nunorexa LIOK
6 ATOMBI U MOJIEKYJIBI 1 https://m.edsoo.ru/ff0d
2a6c
XUMHUYECKUE DJIEMEHTBI. 3HAKU bubnuorexa [IOK
7-8 (CMMBOJIBI) XUMHYCCKUX 2 https://m.edsoo.ru/ff0d
2JEMEHTOB 2be8
bubmmoreka [IOK
9 [pocThie U CIIOKHBIC BEIIECTBA 1 https://m.edsoo.ru/ff0d
2a6c¢
bu6nunorexa LIOK
10 ATOMHO-MOJICKY/ISIPHOE YUCHHE 1 https://m.edsoo.ru/ff0d
2d50
3aKOH MOCTOSHCTBA COCTaBa BuGmiorexa [[OK
1112 | DoHHECTE AHMirecKas 2 https://m.edsoo.ru/ffOd
¢dopmyra. BaneHTHOCTh aTOMOB Deae
XUMHYECKHX 3JIEMEHTOB
13 OtHOcHUTENbHAS aTOMHAS 1 bubmuorexa [IOK



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d2eae

Macca. OTHOcuTeNbHAS
MOJIEKYJIsIpHas Macca

https://m.edsoo.ru/ffOd
323c

MaccoBas goist XUMHUYECKOTO

bubmuorexa [IOK

14-15 https://m.edsoo.ru/ff0d
DJIEMEHTA B COENUHEHUHN
350c
Komnuuectso BemecTBa. MoJb bubmmorera [IOK
16 -17 MonsnHas Mac:; ' ' https://m.edsoo.ru/ff0d
p 5230
. ccKiie bubmuorexa [IOK
W3NYECKUE U XUMUYECKHU
18 https://m.edsoo.ru/ff0d
SIBIICHUS. XUMUYECKas peakius
37fa
[Ipu3Haku u ycinosus bubmmorexa [IOK
19 MPOTEKAHHS XUMHUYESCKIX https://m.edsoo.ru/ffOd
peakiuit 3al6
3aKoH COXpaHEHHUs MacChl bubmuotexa [IOK
20-21 | BemrecTB. XUMHYECKHUE https://m.edsoo.ru/ffOd
ypaBHEHHS 3b88
e e
22-23 m https://m.edsoo.ru/ff0d
YPaBHEHUSM XUMHUYECKUX
. 5708
peakuui
Koo s
24.p5 | PEAH A ’ https://m.edsoo.ru/ffod
pa3IoKeHUs, 3aMEIICHUS,
3f34
oOMeHa) =
M. B. JIoMOHOCOB — y4€HBIIA- bubmuorexa [IOK
26 sHimknoneauct. O0o0menne u https://m.edsoo.ru/ffOd
cucTeEMaTH3aIMA 3HAHUI 40c4
Kontponsnas padora Nel mo bubmmorexa LIOK
27 teMe «BertecTsa u https://m.edsoo.ru/ffOd
XUMUYECKHUE PEAKIIII 4290
B — )
CZ?:HZX O3CMe:BIEa3COlZ o bu6nunorexa LIOK
TaB B . Kucn —
28 v PO https://m.edsoo.ru/ff0d
AJIEMEHT U TPOCTOE BEIIECTBO.
448e
O30H.
S)Igiiqe?fecn ;(H;w;q(ecel;ie bu6nunorexa LIOK
BOICTBA KUCII 15071
29 -30 poa (peaxtt https://m.edsoo.ru/ff0d
okuciueHnus, ropenue. Ilonarue
4614
00 okcuaax.
CriocoOwI ToTydeHust bubmuorexa [[OK
31 KHCJIOPO/Ia B JIA0OPATOPUU U https://m.edsoo.ru/ff0d

MNPOMBIIIJICHHOCTH.

497a



https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d497a

[Ipumenenue kuciopona.

TemnoBoii a3 ekt xumMuaeckoi
peaxiyu, IOHATHE O

bubmuorexa [IOK

32 TEPMOXUMHUYECKOM YPaBHEHHUH, https://m.edsoo.ru/ff0d
9K30- U SHJOTCPMHUUECKHUX 4790
peaKIusIx
Tormmso (HedTh, yroib u bubnnorexa [IOK
33 MeTaH). 3arpsi3HeHHEe BO3/1yXa, https://m.edsoo.ru/ff0d
CIoCcOOBI €ro IPeI0TBPaICHUS 4cda
IT 0
epa;(zl;:cm: paEOTjolgo 3aH0 . bubnmnoreka [JOK
TEM HUE U UpaHU
34 i P https://m.edsoo.ru/ff0d
KHCIIOPO/Ia, U3YUEHHUE eTO
y 4ae2
CBOICTB»
Bonopoa — sneMeHT u bu6nmorexa [IOK
35 MIPOCTOE BEIIECTBO. https://m.edsoo.ru/ff0d
Haxoxnenue B npupoe 4dd0
du3znyecknue U XuMUUYECKUeE bu6nunorexa LIOK
36 CBOWMCTBA BOAOPO/A. https://m.edsoo.ru/ffOd
[MpumeneHue BoOpOIa 4dd0
37. bubnmoreka [JOK
TTousaTre 0 KUCIOTAX U COJISIX https://m.edsoo.ru/ffOd
38
50d2
CrocoObI ITOIy4eHHs BOIOPOIa bubmmorexa [IOK
39 & 1a60DATO HZ[I HOPOA https://m.edsoo.ru/ff0d
paTop 4dd0
Mparisccras paGota Ned o BuGnorera LIOK
teme «Ilomyuyenue u HpaHu
40 i P https://m.edsoo.ru/ff0d
BOIOPO/Ia, H3yUCHHE €T
y 4142
CBOHCTB»
Mo i 00bEM ra3oB. 3aKo bubmorera [IOK
JIIPHBIN 00BEM ra3os. H
41 -42 ABOFap o https://m.edsoo.ru/ff0d
AP 542¢
Brruncaenus oonéMa,
KOJIMYECTBA BEIIECTBA ras3a Io Bubamorexa [IOK
43 -44 o https://m.edsoo.ru/ff0d
€r0 U3BECTHOMY KOJIMYECTBY
5 55a0
BEIIIECTBA WIN 00BEMY
P b e
45 yp "p H 3 https://m.edsoo.ru/ff0d
3aKOHAa O0OBEMHBIX OTHOIIIEHUI
5708
rasoB -
46 DU3NYECKUE U XUMHUUYECKHUE bu6mmoreka [IOK

CBOMCTBA BOJIBI

https://m.edsoo.ru/ff0d



https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a

587a

CocrtaB ocHoBanuii. [loustue

bu6mmorexka [IOK

47-48 06 i nnKatopax, JIaG paG Ne2 https://m.edsoo.ru/ffOd
99e2
Bopa xak pacTBopuTeIb.
Hacermennsie bu6mmoreka [IOK
49 -50 = HEHACHIIICHHBIC PACTBOPHI. https://m.edsoo.ru/ff0d
MaccoBas 1071 BEIIECTBA B 5b40
pacTBope
[IpaxTrueckas pabora Ne 5 o
teme «lIpuroroBnenue bubnnorexa [IOK
51 pPacTBOPOB C ONpPEEIEHHOM https://m.edsoo.ru/ff0d
MacCOBOM J0JIei 5eba
PacTBOPEHHOTO BEILIECTBAY
KonTponbhas pabora Ne2 no bubnnorexa [IOK
52 teme «Kucnopoa. Bogopo. https://m.edsoo.ru/ff0d
Boga» 6342
OKcuIBI: COCTaB, bu6numorexa [IOK
53 KiaccuduKarms, https://m.edsoo.ru/ffOd
HOMEHKJIaTypa 664e
HonqueHHe U XUMHUYECKUE BuGmorexa [IOK
54 CBOHCTRA KRUCHOTHEIX, https://m.edsoo.ru/ff0d
OCHOBHBIX ¥ aM(OTEPHBIX 664e
OKCHJIOB
[lony4yenue u xumMu4ecKue
55 CBOMCTBA KHCIIOTHBIX,
OCHOBHBIX ¥ aM(OTEPHBIX
okcunoB JIab.pad No3
OcCHOBaHUSA: COCTaB, bubmuorexa [IOK
56 KiaccupuKanms, https://m.edsoo.ru/ffOd
HOMEHKJIaTypa 67ca
[Tonydyenue n XxuMHu4ecKue bubmuorexa [JOK
57 CBOWCTBA OCHOBAHUIA https://m.edsoo.ru/ff0d
JIa6.pa6.Ned 67ca
Kucnotsr: cocras, bu6numorexa [IOK
58 Kiaccu(uKarms, https://m.edsoo.ru/ff0d
HOMEHKJIaTypa fee2
[Tonmyyenue n xumMmudeckue Bubmorexa LOK
59-60 N https://m.edsoo.ru/ffOd
cBoicTBa kuciot Jlab. pad.Ne5
fee2
61- 62 Comnu (cpennue): bubnuorexa [IOK

HOMEHKJIATypa, CIIOCOOBI

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



https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474

MOJTy4YCHUs, XUMUYECKHE
cBorcTia. JIab. pa6.Ne6

d9474

[paktuyeckas padota Ne 6.
Pemenue sxcrepuMeHTaIbHBIX

bubmuorexa [IOK

63 3ama4 1o teme «OCHOBHBIE https://m.edsoo.ru/00a
KJIaCChl HEOPTaHUIECKHUX d9b7c
COCIUHEHUI)
I'eneTndeckas CBsI3b MEKIY bubmmorexa LIOK
64 KJIacCaMH HEOPraHHYECKUX https://m.edsoo.ru/00a
COEIMHEH NI d9a50
I'eneTnueckas CBA3b MEKIY
65 KJIacCaMH HEOPTraHMYECKUX
coeauHenuit JIab.pa6.Ne7
O06o0mIeHre U cucTeMaTHU3aIus bubmrorexa LIOK
66 AT https://m.edsoo.ru/00a
d9ch2
KonTponbnast pabora Ne3 mo bu6nunorexa LIOK
67 teme "OCHOBHBIE KIacChI https://m.edsoo.ru/00a
HEOPraHUYECKHUX COeTUHCHHI" d9ela
IlepBble ONBITKH Bubmorexa LIOK
68 IIACCHOUKALII XHMHCCKIX https://m.edsoo.ru/00a
sneMeHToB. [ToHsTHE O d49ffa
rpynmax CXOIHBIX DJIEMEHTOB -
Ilepromgmueckuii 3aK0H U
Heinoinqecxaﬁ cucTteMa bubmorexa OK
69 https://m.edsoo.ru/00a
XUMHYECKHX deMeHToB /1. M.
dad2c
Menneneena
bu6mmoreka [IOK
70 [Meproapl, TpyMIIBL, TOATPYIIIIEI https://m.edsoo.ru/00a
da52c
Crpoenue atomoB. CoctaB bubmworexa LIOK
71 https://m.edsoo.ru/00a
ATOMHBIX SI7EP. da342
72 H3oTomsl
73 Ypok — ynp. - cTpoeHHE
aTOMOB
CtpoeHue 3JIeKTPOHHBIX BuGmiorexa [[OK
74- 000JI0YEK aTOMOB 3JIEMEHTOB
N https://m.edsoo.ru/00a
75 [Tepunonnueckoii cuctemsl /1.
da6bc
. MenneneeBa
76 - CocrosiHUE IIEKTPOHOB B
77-78 | arome.



https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada6bc

XapaKTCpI/ICTI/IKa XHMHUYECKOI'o
QJIEMEHTA 110 €ro IIOJIOXKCHHIO B

bu6nunorexa LIOK

79 N https://m.edso0.ru/00a
[lepnonnueckoii cucreme /1. M.
da824
Menpgeneena —_
XapaKTepucTuKa XUMHIECKOTO
80- SJIEMEHTA II0 €r0 MOJIOKEHUIO B
81 [lepuoaunueckoii cucreme /1. 1.
Menneneena
I1
T
82 A P YK https://m.edso0.ru/00a
npaktuku. J[. 1. MenaeneeB — d4a%6e
YU€HBIN, NeAAror U rpaKJaHuH -
DIIEKTPOOTPULIATETLHOCTh bubnnoreka [JOK
83-84 | aTOMOB XMMUYECKUX https://m.edso0.ru/00a
3JIEMEHTOB daab8
85 bubmuorexa [IOK
Honnasg xuMuueckas CBsI3b https://m.edsoo.ru/00a
86
dac34
KoBanentnasa mossapHast bubmorexa [OK
87-88 P https://m.edso0.ru/00a
XUMHUYECKAST CBSI3b
daab8
KoBaleHTHAS Hello . bubmuorexa [IOK
BaJICHTHAS HEIOJISIPHAS
89- 90 P https://m.edso0.ru/00a
XUMHUYECKAS CBI3b
daab9
bu6nuorexa LIOK
91-92 CreneHs OKUCIIEHUS https://m.edsoo.ru/00a
dae28
OKucauTenbHO- bubamorexa LIOK
93 BOCCTAHOBHTEJIBHBIE PEAKIINN https://m.edso0.ru/00a
peardt db076
bu6nunorexa [IOK
94 OKUCIUTEIN U BOCCTAHOBUTEIIH 91https://m.edsoo.ru/0
0adb076
95-06 YPoK yrp. — OKUCIUTEIBHO —
BOCCTAHOBUTEJIBHBIC PEAKITHH.
97 - O0001IeHNE U CHCTEMATH3AINSA
98 3HAHUI
Kontpomnsnas padota Ne4 mo bub6mmorexa LIOK
99 teme «CTpoeHue aToma. https://m.edsoo.ru/00a
XuMuyeckas CBsI3b» db486
100 PezeprHblil ypok. O6001eHNEe bubmmorexa [IOK

M CHCTeMaTHu3alusi 3HaHUH

https://m.edso0.ru/00a



https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c

db33c

PeseprubIii ypok. O60611eHIE

bu6mmorexka [IOK

101 N 1 https://m.edsoo.ru/00a
" CUCTCMaTHU3aInuid 3HAHUN
d9ch2
PesepBueblil ypok. O0006LIEHNE Bubmorexa IIOK
102 PBHBIH YPOT. e 1 https://m.edsoo.ru/ff0d
" CUCTCMAaTU3alusa 3HAHUN
61c6
OBUIEE KOJIMYECTBO YHACOB I10 102

IMTPOI'PAMME



https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/ff0d61c6

9 KITACC TemaTHyeckoe IJIiaHupoBaHue 68 yacoB

KonunyecrBo yacos DJIEeKTPOHHBIE
Ne HauMmeHoBaHue
(undposbie)
n/ | pa3ienoB H TeM Bcer = KoHTpoibH IMpakTHYecK
o0pa3oBaTejibHbIE
I nporpaMmMbl 0 ble padoThI ue padoThbl
pecypchbl
Pasjen 1. BemecTBo M XMMH4YeCKHe PeaKNU
IloBTOpEHue u
yriayoiieHue bubnuorexa [LIOK
1.1 3HAHWI OCHOBHBIX 5 1 https://m.edsoo.ru/7f41a6
paszienoB Kypca 8 36
KJIacca
OcCHOBHEIE
bubmuorexa [JOK
3aKOHOMEPHOCTH
1.2 4 https://m.edsoo.ru/7f41a6
XUMHYECKAX 36
peakuuin o
DIEKTPOIUTHYECK
ast TUCCOIIHAIIH. bu6mmoreka [IOK
1.3 XuMnueckue 8 1 1 https://m.edsoo.ru/7f41a6
peakuuu B 36
pacTBopax
Hroro no pazneny 17
Pa3znea 2. HeMeTa/JIBI M X COeTUHEHUS
OO6mas
XapaKTEepPUCTHKA
but6mmoreka [IOK
XUMHUYECKHUX
2.1 4 1 https://m.edsoo.ru/7f41a6
3ieMeHTOB VIIA- 36
TPYIIIBL. o
T"asorensl
O6mas
XapaKTEPUCTHKA
MIIECKIX bub6moreka [IOK
2.2 6 https://m.edsoo.ru/7f41a6
sieMeHToB VIA- 36
rpynnsl. Cepa u eé T
COEIMHEHUS
O06mmas
XapaKTEePUCTHKA
MIIECKIX but6mmoreka [IOK
2.3 7 1 https://m.edsoo.ru/7f41a6

sreMeHTOB VA-
rpynimsl. A3oT,

dhochop u ux

36


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

COCAHMHCHU

Oobmas
XapaKTepUCTHKA
XUMHYECKUX bubmuorexa [JOK
2.4 snemeHToB |V A- 8 https://m.edsoo.ru/7f41a6
rpynnsl. Yriaepoa 36
U KPEMHUI U UX
COEIIMHEHUS
Hroro mo pazaeny 25
Pazjnen 3. Metayuibl U X cOeIMHEHUSA
. Bbu6moreka [IOK
OO6mue cBoiicTBa
3.1 He CBoHCTB 4 https://m.edsoo.ru/7f41a6
METaJJIOB
36
Baxwnetimme bubnuorexa [JOK
3.2 MeTaJUIbl U UX 16 https://m.edsoo.ru/7f41a6
COEIMHEHUS 36
Hroro no paszneny 20
Pa3nen 4. Xumus u okpy:xamomas cpeaa
BemectBa n bubmuoreka [JOK
4.1 MaTepHalibl B 3 https://m.edsoo.ru/7f41a6
KU3HU YETIOBEKa 36
Hroro mo pazaeny 3
bubmuoreka [JOK
PesepBHOE Bpems 3 https://m.edsoo.ru/7f41a6
36
OBIIEE
KOJIMYECTBO 68
YACOB I1O0

[NPOIT'PAMME
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