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1. HosicHuTebHAS 3alHUCKA

1.1. HopMaTHUBHO-NIPAaBOBbIe JOKYMEHTbI, HA OCHOBAHMHM KOTOPbIX pa3padoraHa
paGouasi nporpamMmma

Pabouas nporpamma 1o XuMuu pazpaboTaHa Ha OCHOBE:

1. @enepanbHoro 3akona ot 29.12.2012 Ne 273-®@3 «O6 obpasoBanum B Poccuiickoit
denepainy.

2. [Ipukaza MunucrepcrBa npoceuienust Poccuiickoit @enepauuu ot 31.05.2021 Ne 287
«O0 ytBepxkaeHuu (enepaabHOro rocyJapCTBEHHOTO 00pa30BaTeIbHOrO CTaHAApTa OCHOBHOTO OOILEro
00pa3oBaHUs.

3. IIpukaza MunucrepctBa mnpocBenieHuss P® or 22 wmapra 2021r. Nel1l5 «O6

yTrBepkaeHun [lopska opraHu3anuy U OCYIIECTBIEHUS 00pa30BATEIbHON AESITEIBHOCTH IO OCHOBHBIM
o0uieo0pa3oBaTeIbHbIM MPOrpaMMaM - 00pa3oBaTeNbHBIM MpOrpaMMaM HadajibHOTO OOIIEero, OCHOBHOIO
o011ero u cpeHero o0mero 00pa3oBaHUsy.

4. IIpukaza MunuctepcTBa npocemieHus Poccuiickoit @enepanun ot 21.09.2022 Ne 858
«O06 yTBepkIeHHH (eepaTIbHOro nepeyHsi yueOHUKOB, JOMYIICHHBIX K UCIIOJIb30BAaHUIO MIPU PeaIn3alud
UMEIOUINX TOCYJapCTBEHHYIO aKKpEeIUTAIMI0 O00pa30BaTeIbHBIX MPOTpaMM HA4YaJIbHOTO OOIIEro,
OCHOBHOTO  o0miero, cpeaHero oOmero o0pa3oBaHMsS  OPraHM3ALUSAMH,  OCYIIECTBISIOIINMHU
00pa3oBaTeNbHyI0 JEATENHOCTh U YCTAHOBJICHMSI NPEESIbHOrO CpPOKa HCIOJIb30BAHUS HCKIIOYCHHBIX
y4eOHUKOBY.

5. IIpukaza MunucrepctBa npocseiieHus: Poccuiickoit @eneparuu ot 18 urons 2024 r. N
499 «OO0 yTBepxaeHNH (heaeparbHOro MEPEeYHs AIEKTPOHHBIX 00pa30BaTEeNbHBIX PECYPCOB, JOMYIICHHBIX
K HCIOJb30BAHUIO TPHU peau3allid HMEIOIIUX TOCYyJapCTBEHHYIO aKKpeIUTalHnio 00pa30oBaTeNIbHBIX
IpOTpaMM HavaIbHOTO 0OIIETr0, OCHOBHOTO O0IIET0, CpeHero o0mero o0pa3oBaHus.

6. ITucekma MunucrepcrBa npocsenieHus Poccuiickoit deneparuu ot 21.02.2023 Ne Ab-
800/03 «O6 obecnieueHNH yIeOHBIMH U3TAHUSIMI).
7. [Tpukaza MunuctepctBa obpazoBanuss U Hayku P®D ot 9 urons 2016 1. Ne 699 «O6

YTBEP)KICHUH TIEPEYHS OpraHW3alliii, OCYIIECTBIIONIMX BBITYCK YYEOHBIX MOCOOWH, KOTOpBIE
JIOMYCKAlOTCSl K UCIOJIb30BAaHUIO MIPU  pealn3aludyd HMMEIOIIUX T[OCYJapCTBEHHYK AKKpPEIUTALUIO
00pa3oBaTeNbHBIX MPOrPaMM HaYaJIbHOTO OOIIEro, OCHOBHOTO OOIIETO, CPEIHETO OOIIETO 00pa30BaHUS.

8. Canutapubix npasui CII 2.4.3648-20 «CaHUTapHO-3MIUEMHUOJIOTHYECKHE TPEOOBaHUS K
OpraHM3alsIM BOCHUTAHUS U OOYy4YEHHUs, OTAbIXa U O3[OPOBIICHHUS JI€TE€H U MOJOJCKU», YTBEPKACHHBIX
IIOCTaHOBJIECHHEM [JIaBHOTO TIOCyAapCTBEHHOTO CaHMTapHOro Bpada Poccuiickoin ®exepauuu oOT
28.09.2020 Ne 28 (nanee — CII 2.4.3648-20).

9. Cannrapasix npasun u HopMm CanlluH 1.2.3685-21 «I'uruennueckne HOpPMaTHBBI U
TpeOoBaHUs K oOecriedeHnio Oe3omacHOCTH U (Miau) Oe3BpeJHOCTH sl YeloBeKa (aKTOpOB CpPE.bl
oOuTaHus», yTBepKIeHHbIX [locTaHOBIEHHEM ['TTaBHOTO TOCYJapCTBEHHOTO CaHUTapHOro Bpaya PD ot
28.01.2021 Ne 2 (nanee-Canllun 1.2.3685-21).

10. VYceraBa HOY «Yacthas mkoina «B3max».

11. OcHOBHOM 00pa30BaTEIHLHOM TPOrpaMMbl OCHOBHOTO 00111er0 00pazoBanus HOY «YactHas
mkona «B3max», mpunston pemenuem Ilemarormueckoro coera HOVY «YactHas mkona «Bamax»
(mpotokon Ne 1 ot 30.08.2025) u yTBepkaeHHON npuka3zom gupektopa oT 30.08.2025 Ne 2-J1.

12. «ITonoxxeHust 0 popmax, NEPUOJAUYHOCTH U MOPAJKE TEKYIIEro KOHTPOJIS yCIIEBAEMOCTH U
IIPOMEKYTOUYHOM aTTEeCTAallMM, MOpsAAake mnepeBojga B ciuenyromui knacc B HOY «lllkona «B3max»y,
npunstoro permenueM llemarorudeckoro copera HOVY «lllkona «B3max» (mpotokon Ilegarorndeckoro
coseta ot 30.08.2025 r. Ne 1, mpuka3 ot 30.08.2025 r. Ne 2-]1).

OBLIASA XAPAKTEPUCTUKA YYEBHOI'O IPEAMETA «XUMMUS»

[IporpaMma Mo XMMHM Ha ypOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMs COCTaBJIE€HA HA OCHOBE
TpeOoBaHUIl K pe3ysibTaTaM OCBOEHUS OCHOBHOI 00pa30BaTeIbHOW MPOrpaMMbl OCHOBHOTO OOIIETO
oOpa3oBanus, npeacraBieHHbIX B PI'OC OO0, a Taxxe Ha OCHOBE (eepanbHON paboueil mporpaMMel
BOCIUTAHUS U C yUETOM KOHIIETILIUHU MPENo/IaBaHusl yueOHOro mpeamMeTa « XuMus» B 00pa3oBaTeIbHBIX
opranuzanusax Poccuiickon denepannu.
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[Iporpamma o xuMun Ja€T NpeAcTaBIEHUE O LENAX, 001el cTpaTeruy 00y4eHus, BOCIIUTaHUS
U pa3BUTHS OOYyYAlOIIMXCS CPEACTBAMH Y4YeOHOTO WpEAMETa, YCTAaHABIMBACT 005A3aTENbHOE
IIPEIMETHOE COJEPIKAHUE, IIPEyCMATPUBAET PACIIPEEIICHHUE €T0 110 KJIACCaM U CTPYKTYPUPOBAHHUE 110
paszzenaM M TeMaM [porpaMMbl IO XUMHH, OINPEAENseT KOJWYECTBEHHbIE M KAUECTBEHHbBIC
XapaKTEPUCTUKU COAEPKAHMsI, PEKOMEHIYEMYIO IIOCIEI0BATEIbHOCTh M3YyYEHUs XUMUU C YYETOM
MEXIIPEIMETHBIX M BHYTPH TPEJAMETHBIX CBSI3€H, JIOTUKHM Y4YeOHOrO Tpolecca, BO3PACTHBIX
0CcOOEHHOCTEH 00y4arolMXcsl, ONpeeseT BO3MOXKHOCTU IIpeaMeTa JAJIs pealn3aluu TpeOOBaHUM K
pe3yJbTaTaM OCBOCHHSI OCHOBHOW 00pa30BaTENIbHOW MpOrpaMMbl Ha YpPOBHE OCHOBHOTO OOIIETO
o0Opa3oBaHus, a Takke TpPeOOBaHUI K pe3yibTaraM OOY4YeHHs XMMUU HAa ypOBHE LieJIeH H3y4YeHMs
npeMeTa U OCHOBHBIX BUAOB Y4eOHO-IIO3HABATEIBHON ACATEIBHOCTH 00YYaIOMIErocs MO0 OCBOCHHIO
y4eOHOT0 CO/lepKaHMsL.

3HaHUWE XUMHUU CIY>KUT OCHOBOH IJIsi ()OPMHPOBAHUS MHUPOBO33PEHHUSI 00YYArOIErocs, ero
IPEJCTAaBICHUN O MaTepUaJbHOM E€AMHCTBE MHpA, BaXKHYIO POJIb UIPAIOT (HOPMHUpPYEMbIE XUMHUEH
IIPEJICTaBICHNUSI O B3aMMOIIPEBPAILECHUAX HSHEPIrUM U 00 3BOJIOLMHU BELIECTB B MPUPOJE, O IYTAX
pelLeHus r100aIbHbIX IPOOJIEM YCTOWYMBOIO Pa3BUTHS YEJIOBEUECTBA — ChIPHEBOM, S3HEPIreTUUECKOH,
MUIIEBON U 3KOJIOTUYECKON O€30MacHOCTH, TPOOIIEM 3/IpaBOOXPAaHEHUS.

N3y4yenune xumuu:

CIIOCOOCTBYET peai3aliy BO3MOXHOCTEH UI CaMOpa3BUTHS M (POPMHUPOBAHUS KYJIBTYPHI
JUYHOCTH, € o01Iel U (yHKIIMOHATBHONU IPaMOTHOCTH;

BHOCHUT BKJIAJ B (POPMHPOBAHWE MBINUICHUS M TBOPYECKUX CIIOCOOHOCTEH OOyYarommxcs,
HaBBIKOB MX CAMOCTOSITEJIbHOW y4eOHOW JesTeNbHOCTH, SKCIIEPUMEHTAIBHBIX U UCCIIeI0BATEIbCKUX
YMEHHUH, HeOOXOAMMBIX KaK B TIOBCEHEBHOM KHU3HH, TaK U B IPOPECCHOHATHHON NEATETLHOCTH;

3HaKOMHT CO CHEIM(PUKON HAYyYHOTO MBIIUICHUS, 3aK/Ia/bIBA€T OCHOBBI LIEJIOCTHOTO B3I
Ha EIWHCTBO NPHUPOABI M YEJOBEKa, SBISCTCS OTBETCTBEHHBIM JTAaroM B (hopMUpOBaHUH
€CTECTBEHHO-HAYYHOM IPaMOTHOCTH 00Y4arOLINXCS;

CTOcoOCTBYET (HOPMUPOBAHHIO IEHHOCTHOTO OTHOIICHHUS K €CTECTBEHHO-HAYYHBIM 3HAHUSM, K
IpUPOJIE, K YETIOBEKY, BHOCUT CBOM BKJIA/l B 9KOJIOIMUYECKOE 00pa3oBaHue 00yUarOIUXCsl.

JlanHbple HampaBlieHHs] B OOYYCHHH XUMHH OOECIICUMBAIOTCS CIEUU(PUKON COJepKaHUs
y4eOHOro IpeaMeTa, KOTOPbIM SBISETCS MeJarorndeckd aJanTUPOBaHHBIM OTpakeHHEeM 0a30BOi
HAyK{ XMMUHU Ha ONPEeNEHHOM 3Tarie €€ pa3BUTHS.

Kypc XxuMuum Ha ypoBHE OCHOBHOIO OOIIero oOpa3oBaHMsS OpPUEHTHPOBAH Ha OCBOCHME
00y4JaroMMHUCS CUCTEMbl NMEPBOHAYAJIBHBIX MOHATUH XUMHH, OCHOB HEOPraHMYECKOW XHUMHUU H
HEKOTOPBIX OTAEJIBHBIX 3HAYMMBIX IIOHATUN OPraHUYECKON XUMUH.

CrpykTypa coiepxaHHsl MporpaMmbl MO XUMUM CPOPMHUPOBAHA HA OCHOBE CHCTEMHOTO
noaxoja K €€ nzydeHuro. Coaep:kaHue CKIaabIBaETCs U3 CUCTEMBI ITOHATHH O XMMHYECKOM DJIEMEHTE
U BEUIECTBE M CHUCTEMbl MOHATUH O XuUMHUYecKoW peakuuu. OO0e 3TH CHCTEMBI CTPYKTYpPHO
OpPraHM30BaHbl IO IPUHLUITY IOCIEAOBATEIBHOIO PA3BUTUS 3HAHUI Ha OCHOBE TEOPETUYECKUX
IIPEICTABJICHUIN Pa3HOTO YPOBHS:

— QTOMHO-MOJIEKYJIIPHOTO YYEHUsI KaK OCHOBBI BCETO €CTECTBO3HAHMSI,

— Ilepuoanueckoro 3akoHa /1. 1. MenaeneeBa Kak OCHOBHOTO 3aKOHA XUMUU;

— YUYEHHS O CTPOCHHUHU aTOMa M XUMUYECKOH CBSI3H;

— TIpPEJCTaBICHUN 00 3JIEKTPOIUTHUECKOM TMCCOLMALMNY BEIIECTB B paCTBOPAX.

Teopernueckne 3HaHUSA PACCMATPUBAIOTCS HAa OCHOBE OMIIMPHYECKH IIOJYYEHHBIX U
OCMBICJIEHHBIX (DaKTOB, Pa3BUBAIOTCS IOCIENOBATEILHO OT OJHOTO YPOBHS K JIPYTOMY, BBITTOJIHSS
(GyHKIMU OOBACHEHHS M MPOTHO3UPOBAHMS CBOWCTB, CTPOCHMS M BO3MOXKHOCTEH MPAaKTUYECKOTrO
MPUMEHEHHUS U TIOJyYeHHS N3y4aeMbIX BEIIECTB.

OcBoeHne TmporpaMmbl IO XHMMHHU CIIOCOOCTBYET (POPMHUPOBAHHUIO TPEACTABICHUS O
XUMHYECKON COCTABIIIONIEH HAYYHOM KapTUHBI MUPA B JIOTUKE €€ CHCTEMHOW TPUPObI, IEHHOCTHOTO
OTHOLIEHHs] K HAyYHOMY 3HaHUIO M METOJaM II03HaHUs B Hayke. M3yueHue XMMUU NPOUCXOIUT C
MPUBJICYCHHEM 3HaHUH U3 paHee U3YUYEeHHBIX Y4eOHbIX npeameToB: «Okpyxaromuii Mup», «buonorus.
5-7 xnaccel» u «dDusuka. 7 Kimace».

[Ipn M3yuyeHUM XUMHUH MPOUCXOIUT (POPMUPOBAHUE 3HAHUII OCHOB XMMHUYECKOW HAYKH Kak
00J1aCTH COBPEMEHHOTO €CTECTBO3HAHMS, NMPAKTHUUECKOW JEATEIbHOCTU YeJIOBeKa W KaK OJHOTO U3



KOMIIOHEHTOB MHUPOBOI KyJIbTYphl. 3a7auya yueOHOro mpeaMeTa COCTOUT B (POPMUPOBAHUN CHUCTEMBbI
XUMHUYECKHX 3HAHUW — BaXXHEHINIUX (PaKTOB, TMOHATHUH, 3aKOHOB M TEOPETUUYCCKUX IOJIOKCHHIA,
JOCTYIHBIX 0000IIEHUH MUPOBO33PEHUYECKOIO XapaKTepa, S3blka HAyKH, B MPUOOIICHNN K HAyYHBIM
METOJIaM TIO3HAHMSI TPU M3YyYCHUHU BEIIECTB U XUMHUYECKUX Peakiuii, B (POPMUPOBAHUH U PA3BUTUU
MO3HABATEJIbHBIX YMEHUHN U UX IPUMEHEHUH B y4eOHO-103HABATEIbHON U Y4eOHO-UCCIIeI0BATEIbCKON
JESITEIIbHOCTH, OCBOCHUHU TIPABHII OE30MMACHOTO OOPAICHHS ¢ BEIIECTBAMH B TIOBCETHEBHOM KU3HHU.

Heau m 3anaum y4eOHOro mpeaMeTa B peajiM3alMd OCHOBHOW 00pa3oBaTeIbHOM
NporpaMmbl 0011ero o0pazoBaHus

[Ipy wW3y4eHMHM XMMUH HAa YPOBHE OCHOBHOTO OOIIEro OOpa3oBaHMs Ba)KHOE 3HAYCHUE
MPUOOPEIN TaKKe LIETH, KaK:

—(hopMHUpPOBaHHE HWHTEIUICKTYallbHO PAa3BUTON JMYHOCTH, TOTOBOW K CamMo0Opa3oOBaHUIO,
COTPYJIHUYECTBY, CAMOCTOSITEIbHOMY MPHHITHIO PEHICHUI, CIOCOOHOW aJanTUpOBaThCS K OBICTPO
MEHSFOLITUMCS YCIIOBUSIM KU3HU;

—HaANpaBJIEHHOCTh OOy4YeHUsT Ha CHCTEeMAaTHYECKOe NpHUOOIIEeHHE OO0yYarommxcs K
CaMOCTOSITEIILHON TMO3HABATEIILHON JEATENIbHOCTH, HAYYHBIM METOJIaM ITO3HaHUs, (POPMHUPYIOIIHM
MOTHBAIIMIO U Pa3BUTHE CIIOCOOHOCTEH K XUMUMU;

—o0ecrieueHne YCJIOBHiA, CIIOCOOCTBYIOMIMX MPUOOPETCHHIO OOYYAIOMIUMHUCS — OIBITA
pa3HOOOpa3HON JAEATeTbHOCTH, TO3HAHUS M CaMOMO3HAHMS, KIIOYEBBIX HABBIKOB (KIIOYEBBIX
KOMITETECHIIHH ), UMEIOIINX YHUBEPCATHHOE 3HAUCHHE JIJIS1 PA3TMYHBIX BUIOB JIEATEIbHOCTH;

—dopmupoBanue 0o0meld (QYHKIHMOHAIBHON W €CTECTBEHHO-HAy4YHOH TI'PaMOTHOCTH, B TOM
YHUCJIE YMEHUN OOBSCHATH M OIICHUBATH SIBJICHUS OKPYKAIOIIETO MHPA, UCIOIb3Yys 3HAHUS U OIIBIT,
MOJTy4YEHHBIE [IPU U3yUYEHUU XUMUU, TPUMEHSATh UX MPU PELICHUU MPoOIeM B MOBCETHEBHOM KU3HU U
TPYAOBOM AEATEIbHOCTH;

—dopmupoBaHre y 0OyYarOIIUXCS TYMAHHCTUYECKUX OTHOILICHWM, MOHMMAaHUS IIEHHOCTH
XUMHUYECKHUX 3HAHUH JIJIs1 BBIPAOOTKH IKOJIOTHICCKH IIEJIECO00PA3HOTO TIOBEICHUS B OBITY M TPYIOBOU
JESATETLHOCTH B IEJSIX COXPAHEHUS CBOETO 37]0POBbS U OKPY>KAIOIIEH MPUPOJTHON CPEIbL;

— pa3BUTHE MOTHBAIMH K 00YYEHHIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO M CAMOBOCITUTAHHIO HA
OCHOBE YCBOCHHS OOIII€UETIOBEUYECKUX IIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOpPY Mpoduis u
HAIPaBIEHHOCTHU JalIbHEHIIET0 00yUYeHHUS.

MecTo u poab npeaMera B yueOHOM mJjiaHe (KOJMYECTBO YueOHBIX YacOB, HA KOTOpOe
paccuuTaHa paGoyasi NPOrpaMMa B COOTBETCTBHH € YU4eOHBIM IIAHOM, KAJIEHIAPHBIM Y4eOHbIM
rpagpuxom).

OOmree 4McIO 4YacoB, OTBEAEHHBIX MJS WU3YYEHHS XUMHUU Ha YPOBHE OCHOBHOTO OOIIEro
obpasoBanusi, cocrapisieT 136 yacos: B 8 kiacce — 68 yacoB (2 yaca B Heziento), B 9 kitacce — 68 yacos
(2 yaca B HezIETIO).

2. COJAEP)KAHUE OBYUYEHUA
8 KVIACC

IlepBoHayaIbHBIE XUMHYECKHE TOHATHS

[Ipenmer xumun. Posib XUMHUM B )KM3HU YEJIOBEKA. XMMHS B CUCTEME HayK. Terna u BelecTna.
®u3nyecKue CBOMCTBA BEIIECTB. ArperaTHOe COCTOSIHHE BemecTB. [loHsATHE 0 METO/1ax MO3HAHUS B
xumun. Yucteie BemecTBa U cMecu. CrocoObl pa3aenieHus: CMECeH.

ATOMBI U MOJIEKYJIbL. XUMHUYECKHUE 3TIEMEHThI. CUMBOJIBI XUMUYECKHUX 3JIeMeHTOB. [IpocTeie
CJIO’KHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUECHHE.

Xumudeckas ¢opmyina. BaleHTHOCTh aTOMOB XMMHYECKHUX DJIEMEHTOB. 3aKOH IMOCTOSHCTBA
coctara BemecTB. OTHOCUTENNbHAS aToMHast Macca. OTHOCHTENIbHAsI MOJIEKYJIIpHasi Macca. MaccoBast
JIOJISI XUMHUYECKOT'O JIEMEHTA B COCJIMHEHNH.

KomnuectBo BemectBa. Monb. MosspHas Macca. B3auMocCBsi3p KOJIMYUECTBA, MACCHI M YUCIIa
CTPYKTYPHBIX €IUHHII BelecTBa. Pacué€Tel mo popmynamMm XUMUYECKHX COCTUHEHUH.

duznyeckue u XUMHUUECKHE SIBICHUS. XUMHUUYECKask peaklus 1 € mpu3HaKu. 3aKOH COXpaHEHUs
Macchl BeIIECTB. XUMHYeckne ypaBHeHHs. Kmaccudukamuss XUMUYECKUX peakuuid (CoeTuHEHMUs,



pa3oXKeHMs, 3aMeIeHusI, 0OMEHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XUMHUYECKOW MOCYIOW, MpaBUiaMH paboThl B jabopatopuu U IpuéMaMu
oOparteHus ¢ 1abopaTOpHBIM 000pPYI0BaHNEM, H3yUEHUE U OMTHCaHKe (DU3HMUECKUX CBOMCTB 00pa3IioB
HEOpPraHMYECKUX BEIIeCTB, HaOMoAeHNe (PU3nUecKuX (IUIaBI€HUE BOCKA, TasHUE JIbJa, pacTHUpaHUE
caxapa B CTyIIKe, KUIIEHHE W KOHJEHCAIMS BOJbI) U XMMHUYECKUX (TOPEHHE CBEYM, MPOKATUBAHUE
MEJHOW TMPOBOJIOKH, B3aMMOJICHCTBHE Mela C KHCIOTOW) sBJIEHUH, HAONIOJIEHWE U OIHCaHUE
IPU3HAKOB IPOTEKAHUS XMMHUYECKUX peakuuid (pa3jioKeHHe caxapa, B3aUMOJIEHCTBUE CEPHOU
KHUCJIOTHI ¢ XJIOpUJoM Oapusi, paznoxkenue rugpokcuaa meau (1) mpu narpeBanuu, B3auMoJIeHCTBUE
xkenesa ¢ pactBopom conu menu (I1), m3ydeHnue croco0oB pa3ielieHus] CMECEH: C TOMOIIbI0 MarHUTa,
¢bunbTpoBaHKe, BbIMApUBAHUE, TUCTHILISAIUSA, XpoMmaTorpadus, mpoBeJeHHE OYHUCTKHU IMOBapEHHOM
COJM, HAOIIOZACHHWE M ONHCAHUE pE3yJbTATOB IPOBEACHHUS OINbBITA, WLIIOCTPUPYIOIIETO 3aKOH
COXPaHEHHUS MACChl, CO3JaHUE MOJIETICH MOJIEKYJ (ILIapOCTEPIKHEBBIX ).

Ba:kHeiinue npeacTaBuTe/ M HEOPraHMYEeCKUX BellleCTB

Bo3nyx — cmech razoB. CocraB Bo3nyxa. Kuciaopox — 37I€MEHT M HPOCTOE BELIECTBO.
Haxoxnenue kucimopona B mpupoze, (pu3amyeckrue M XMMHUYECKHE CBOMCTBA (PEaKIMU TOPEHUs).
Oxcunpl.  Ilpumenenue xkucnopona. CrocoObl TOMy4eHUS KHCIOpoAa B JAaOOpaTOpuu |
npoMbIUIeHHOCTH. KpyroBopor kuciopoga B mpupoge. O30H — amioTpomHas MOAU(pUKALUS
KHCIIOpO/a.

TemnoBoit >PdekT XUMHUECKONH peakiud, TEPMOXUMUYECKHUE YypaBHEHUs, OK30- H
SHJIOTEPMHUUYECKHE peakiuu. TOIIMBO: Yrojib U ME€TaH. 3arpsi3HEeHUE BO3AyXa, YCUICHUE TAPHUKOBOTO
s dexTa, pa3pyuieHrne 030HOBOTO CIIOSL.

Bonopon — snemeHT u npoctoe BelecTBo. HaxoxaeHue Bogopoaa B mpupojae, Gpusndeckue u
XUMHUYECKHE CBOMCTBA, IPUMEHEHHE, CIIOCOOBI TIOTy4YeHUs. KUCIIOThI U coH.

Mounsipabiii 00bEM ra3oB. Pacy€Tsl M0 XUMHUECKUM yPaBHEHUSM.

®usnueckue cBolicTBa BOAbl. Boma kak pactBoputens. PactBopel. HaceleHnsle u
HEHACBIIICHHbIE PacTBOPbI. PacTBOpUMOCTh BellecTB B BojJie. MaccoBasi 10J1s1 BELIECTBA B PacTBOPE.
Xumuueckue cBoiicTBa BOibl. OcHoBaHus. Poib pacTBOpOB B HpHUPOJE M B JKU3HU UEIOBEKA.
KpyroBopot Bojibl B ipupoe. 3arpsi3sHeHue NpUpoaHbIX BoA. OXpaHa M OYMCTKA PUPOIHBIX BO/I.

Knaccudukanmss neopranmueckux coeauHenuid. Oxcunbl.  Knaccudukaruss  OKCHIOB:
cojieoOpa3yromue (OCHOBHbIE, KHCIOTHBIE, aM(poTepHble) U HeconeoOpasyromme. HomeHknaTypa
OKCHJI0B. PU3NUYECKHE U XUMUYECKHAE CBOMCTBA OKCUIOB. [lomyuenue okcuaoB.

OcHoBanus. Knmaccudukanuss ocHoBaHui: [IENOYM U HEPACTBOPUMBIE OCHOBAHMUS.
Homenknarypa ocHoBanuil. ®Pusnueckue M XHUMUYECKHE CBOWCTBa OcHOBaHuil. [lomyuenue
OCHOBAHUM.

Kucnotsl. Knaccudpukauusa xucior. Homenknatypa kucior. @usmdeckue U XHMHUYECKUE
cBoiicTBa KUcHoT. Psan akruBHoctu metamuioB H. H. bekerosa. [lonyyenue Kucmior.

Comu. Homenknarypa coseit. @u3znueckne 1 XuMU4YecKre cBorcTBa coseil. [lomydenue comneit.

['eneTnueckas CBsSI3b MEXKIYy KilacCaMl HEOPraHUYECKUX COCTMHEHUM.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE OMpeJeleHHe COJEep)KaHUS KHCIOpOJa B BO3AyXe, MOIydeHue, cCoOMpaHue,
pacrio3HaBaHME M H3Y4YEHHE CBOMCTB KHCJIOpPOJa, HAOIIOJAEHHE B3aMMOJCHCTBHUS BEIIECTB C
KHCIIOPOJIOM W YCIIOBUSI BO3HHKHOBEHHUS W TMpEKpalleHus TopeHus (Mokapa), O3HAKOMIIEHHE C
oOpa3laMu OKCHJIOB M ONKCAaHUE UX CBOMCTB, MOITy4YeHHE, COOMpaHUE, pacllO3HABAaHUE U HU3YUYCHHE
CBOWCTB BOJOpOJa (ropeHue), B3aumojeicTBue Bojaopona c okcuaom wmenu (II) (Bo3zmokHO

WCIIONIb30BaHNE BHJIEOMATEPUANIOB), HaOMIOJeHHEe O0O0pa3loB BEIIECTB KOJIHMYECTBOM | MOIb,
MCCJIeIOBAaHNE OCOOEHHOCTEN PACTBOPEHHMS BEIIECTB C PA3IUIHON PaCTBOPUMOCTHIO, TIPUTOTOBIICHUE
pPacTBOpPOB C OMNPENEIIEHHOM MAacCOBOW JOJIEW PACTBOPEHHOIO BELIECTBA, B3aUMOJECHCTBUE BOJBI C
MeTaJljlaMu (HaTpUeM U KajbleM) (BO3MOKHO HCIIOJIb30BAaHME BUJIEOMATEPHANIOB), MCCIIEJOBaHHE
00pa3Il0oB HEOPraHWYEeCKUX BEUIECTB pA3MUYHBIX KIACCOB, HAONIOJICHWE W3MEHEHHUS OKpPaCKH
WHIUKATOPOB B PACTBOpAaX KHCIOT W IIe0Yel, m3ydeHue B3ammojencTBus okcuaa memau (I1) c
pacTBOPOM CEPHOM KHCIOTBI, KHUCIOT C METaUlaMH, PEAKIUNd HEUTpAIU3aluM, IOJyYEHUE
HEpPAaCTBOPUMBIX OCHOBAHUM, BBITECHEHUE OJHOrO METa/lla APYTMM M3 PacTBOpa COJIM, PEIICHUE



AKCIEPUMEHTAIBHBIX 3aJ1a4 10 TeMe «BakHeH e KJ1acChl HEOPraHUYECKUX COCIUHEHUIN.

Hepuoauueckuii 3akoH u Ilepuogmyeckass cucremMa xumuuyeckux 3iemenrtos /[I. H.
MenneneeBa. CtpoeHue aTomMoB. XUMHYecKasi CBAA3b. OKHUCIUTEIbHO-BOCCTAHOBUTEIbHbIE
peakuuu

[TepBbie TOMBITKH KIAacCU(UKAIIMN XUMHUYECKUX DJIEMEHTOB. [loHATHE O Tpymnmax CXOIHBIX
9JIEMEHTOB (IIEJIOYHBIC W IIEJI0YHO3EMENbHbIE METaJUIbl, TajJOreHbl, HHEPTHBIC Ta3bl). DJIEMEHTHI,
KOTOpBIE 00pa3yroT aM(pOTEepHBIC OKCHJIBI M TUIAPOKCHUJIBI.

[Tepuonuueckuii 3akoH. [lepuoanueckas cucrema xuMmuueckux aementoB J[. 1. Menaeneena.
Kopotkonepuoanas u amuaHOonepuogHas Gopmsl [leproaudeckoil CUCTEMbI XUMUYECKUX DJIEMEHTOB
. . Menneneena. [leprobl v rpymnmbl. PU3HYECKUN CMBICIT MOPSIKOBOIO HOMEPA, HOMEPOB Ieproa
U TPYIIIBI 3JIEMEHTA.

Crpoenne atomoB. CoctaB aTtoMHBIX szep. M3otomnbl. DnekTpoHbl. CTpOECHHE 3JIEKTPOHHBIX
000s0uek aToMoB nepBbIX 20 xumuyeckux snemeHToB [lepuoanueckoii cucrems J. 1. Menaeneena.
XapakTepucTUKa XUMHUYECKOTO HJIEMEHTAa IO ero mnojoxkeHuto B Ilepuommnueckoit cucreme [l.
W. Menneneena.

3aKOHOMEPHOCTH M3MEHEHHUsI paJuyca aTOMOB XUMHUYECKHX 3JIEMEHTOB, METAJUIMYECKUX M
HEMETAJUTMUYECKUX CBOMCTB MO IPYIINAM U MEPUOIAM.

3nayenue Ilepuoguyeckoro 3akona u Ilepuoguyeckoil CUCTEMbI XUMHUECKUX JIEMEHTOB JJIsI
pa3BuUTHUSA Hayku U pakTuku. /. . MeHneneeB — yu€HbIi U rpaXk JaHUH.

Xumudeckas cBs3b. KoBaseHTHas (MOJspHAs M HETOJSPHAs) CBSA3b. DJIIEKTPOOTPHUIIATEIILHOCTh
XHMUYCCKHX JIEMEHTOB. IOHHAS CBSI3b.

Crenenb okucneHus. OKMCIUTEILHO-BOCCTAHOBUTEIbHBIE peakiuu. [Ipoliecchl OKuciaeHus u
BOCCTAaHOBJICHHS. OKHUCIIUTEIIN U BOCCTAHOBUTEIIH.

Xumuueckuii ykcnepumenm:

M3yueHue 00pa3IoOB BEIIECTB METAIUIOB U HEMETAIIOB, B3aUMOICHCTBUE THAPOKCH/IA IIMHKA C
pacTBOpamMu KUCIOT U HIEJIOYEH, MPOBEAECHUE OIMBITOB, MILTIOCTPUPYIOIIUX MTPUMEPHI OKUCIUTEIHHO-
BOCCTAaHOBUTEIBHBIX PEaKIUid (rOpeHre, PEaKIuy Pa3IoKEeHUs, COSAMHEHUS ).

Meoswcnpeomemmnunie ceazu

Peanuzanus mexXnpeIMeTHBIX CBSI3€M MPU U3YUEHUHM XMMUHU B § KJIacCce OCYILECTBIISIETCS Yepes
WCIIOJIb30BaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX TMOHATUM, TaK W TIOHSTUH, SIBIISIONINXCS
CHUCTEMHBIMU IS OTAENbHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0mme ecTecCTBEHHO-HAYYHBIE TOHSATHS: HAYYHBIM (DaKkT, TMIOTE3a, TEOpHsl, 3aKOH, aHAJIN3,
CUHTE3, KlacCupUKalK, IePUOTUIHOCTh, HAOIIOIEHUE, IKCIIEPUMEHT, MOJIETUPOBaHNE, U3MEpPEHHE,
MOJIEJIb, SIBJICHHUE.

®usnka: Marepus, aroM, JJIEKTPOH, MPOTOH, HEWTPOH, WOH, HYKIUJI, H30TOIIbI,
PaIuoaKTUBHOCTb, MOJIEKYJIA, DJIEKTPUUECKHUH 3aps/l, BEIIECTBO, T€0, 00BEM, arperaTHOE COCTOSTHUE
BEIIIECTBA, ra3, PU3NYECKUE BEINYNHBI, €IUHUIIBI U3MEPEHUs, KOCMOC, TTAaHETHI, 3BE3/1b1, COTHIIE.

buonorus: porocunTes, npixanue, ouocdepa.

I'eorpacdus: atmocdepa, runpochepa, MUHEPATbl, TOPHBIE MOPOJBI, MOJIE3HBIE UCKOMAEMBbIE,
TOTUTMBO, BOJTHBIE PECYPCHI.

9 KJIACC

BemecTBo M XuMH4YeCKasi peaknus
[Tepnonnueckuit 3akoH. [leproanueckas cucrema XuMu4deckux anemMeHToB Jl. 1. Menneneena.

Crpoenue aTOMOB. 3aKOHOMEPHOCTH B W3MEHEHUHU CBOMCTB XMMHYECKUX JJIEMEHTOB IEPBBIX TPEX
[IEPUOJOB, Kalus, KaJblMsd M HUX COCAMHEHHM B COOTBETCTBHUU C IIOJIOKCHHUEM DIIEMEHTOB B
Ilepnonnueckoii cucTeMe U CTPOEHHEM MX aTOMOB.

CrpoeHne BemiecTBa: BHIbl XUMHUYECKOHW CBSA3U. THINBI KPUCTAIUIMUECKHUX PELIETOK,
3aBUCUMOCTB CBOMCTB BEIIECTBA OT THIA KPUCTAIUIMYECKON PEIIETKU U BUAA XUMHUYECKOW CBSI3U.

Knaccudukanus 1 HOMEHKIIaTypa HEOpraHMUECKUX BEIIECTB. XMMUYECKHE CBOMCTBA BEIIECTB,
OTHOCSIIIMUXCA K Pa3IM4YHbBIM KJIACCAM HEOPraHWYECKHUX COCIMHEHMI, TE€HETHYEeCKas CBA3b
HEOPraHUYECKUX BEILECTB.



Knaccudpukanus XUMUYECKMX pPEaKIUil MO pa3iuyHbIM TNpU3HAaKaM ([0 YUCIY U COCTaBy
YUYaCTBYIOUIMX B PEAKIMU BEIIECTB, IO TEIUIOBOMY 3P QEKTY, M0 U3MEHEHUIO CTENCHEH OKUCICHUS
XUMHUYECKHUX 3JIEMEHTOB, II0 OOpaTUMOCTH, MO YYaCTHIO KaTajau3aTopa). JK30- U dHIO0TEPMHUYECKHE
peaxkuuu, TepPMOXUMUUYECKUE YPABHEHHUS.

[lonsTe o ckopoctu xumuueckod peakinuu. [loHsTHE 00 OOpaTUMBIX M HEOOPATUMBIX
XUMHUUYECKHX peakiusx. [loHaTHe 0 roMOreHHBIX U reTeporeHHbIX peakuusax. [lonsarue o karamuse.
IlonsiTHE O XMMUYECKOM paBHOBeCHH. PAKTOPBI, BIMUAIOLIME HA CKOPOCTh XMMHUYECKOW PEAKLUU U
MOJIO’KEHNE XUMUYECKOTO PAaBHOBECHSI.

OKUCIINTENIbHO-BOCCTAHOBUTENIbHBIE — PEAKLUH, DJIEKTPOHHBI  OalaHC  OKHCIUTEIHHO-
BOCCTaHOBUTENbHOMN peakiinn. CocTaBieHNe ypaBHEHUN OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX pPEeAKIIUN
C MCIOJIb30BAaHUEM METO/1a AIEKTPOHHOIO OaJiaHca.

Teopust 3MEKTPONUTUYECKONW AMCCOIMALMU. DJIEKTPOJIUTHI U HEINEKTPOJIUTHL. KaTHOHBI,
AQHUOHBI. MeXaHu3M JUCCOLMAIUHU BEIIECTB C Pa3jIMYHbIMM BUAAMHU XUMHUYECKON CBsA3U. CTEleHb
muccouranuu. CUibHbIE U c1a0ble SJIeKTPOIUTHI.

Peakuun woHHOTO OOMEHa. YCIIOBHS MPOTEKAHWS PEAKIM MOHHOTO OOMEHA, MOJIHBIE U
COKpall¢HHbIE HMOHHBbIC ypaBHEHHsS peakuuil. CBOMCTBa KHUCIOT, OCHOBAaHUN U COJieH B CBETE
MIPEACTABICHHUI 00 AJIEKTPOIUTUYECKON nuccorualuu. KauectBeHHbie peakiiuu Ha UOHBL. [loHsTHE O
TUAPOIIU3E COJEH.

Xumuueckuii IKcnepumenm:

03HAKOMJICHHE C MOJICTISIMU KPUCTAILTUYECKUX PEeIIETOK HEOPTaHUUECKUX BELIECTB — METAJIOB
Y HeMeTaJlJI0B (TpaduTa 1 aMasa), CJI0KHBIX BELIECTB (XJIOpUAa HATPUS ), UCCIEA0BAHNE 3aBUCUMOCTHU
CKOPOCTH XMMHYECKON peakIuu OT BO3ACHCTBHUS Pa3NIU4YHBIX (HAKTOPOB, HCCIEIOBAHUE
AJIEKTPONPOBOIHOCTH PACTBOPOB BEILECTB, IpoLEcca AUCCOLMALMM KHUCIOT, LIeJIoueld U cojiei
(BO3MOYKHO MCMOJIB30BAaHUE BUJICO MATEPUAIIOB), IPOBEICHUE OMBITOB, WILTIOCTPUPYIONIUX MPU3HAKH
MPOTEKAHUS peaKInii MOHHOTO 0OMeHa (00pa3oBaHMEe OCajKa, BBIJCICHUE ra3a, 00pa3oBaHUE BOIbI),
OMBITOB, WJUIIOCTPUPYIOLIUX TPUMEPHI OKHUCINUTEIbHO-BOCCTAHOBUTENBHBIX peakuui (TopeHue,
pEaKIuu Pa3JIoKEHUs, COCIUHEHHS), PACIO3HABAHME HEOPTraHMYECKUX BEIIECTB C MOMOIIBIO
KaueCTBEHHBIX peaKLUil Ha MOHBI, PEILIEHUE SKCIIEPUMEHTAJIbHBIX 3a]1a4.

HemeTa/uibl 1 UX cOeTMHEHUSI

OO6mas xapakTepucThka rajgoreHoB. OCOOEHHOCTH CTPOEHMSI aTOMOB, XapaKTepHbIE CTENEHU
okucnenus. CtpoeHne M (U3MUECKHE CBOWCTBA IMPOCTBHIX BELIECTB — TaJOr€HOB. XUMHUYECKHE
CBOIiCTBa Ha ImpuMepe XJopa (B3aMMOJAEWCTBHE C MeETaUIaMM, HEMeTaJlJlaMH, IIEI0YaMH).
Xnoposogopoa. ComnsiHast KUCIIOTa, XUMUYECKUE CBOMCTBA, ITOJIy4YeHUE, IpUMEHEHMe. JlelicTBre xnopa
U XJIOPOBOJIOPO/Ia HA OPTaHM3M YelloBeKa. BaykHelme XJI0pu/ibl U UX HaX0XACHUE B IPUPOJIE.

OOmast xapaktepuctuka 3meMeHTOB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHsSI aTOMOB,
XapaKTepHbIe cTeneHn okuciaeHus. Ctpoenue u pusnueckre CBOMCTBa MPOCTHIX BELIECTB — KUCIOPOAa
U cepbl. AJUIOTPONHbIE MOJU(PHUKAIMKU KHUCIOpOJa U cepbl. XUMHUYECKHE CBOWCTBA CEpBHI.
CepoBoaopoji, cTpoeHue, Gu3NYecKue U XuMUueckne cBoicTBa. OKCHJIbI Cepbl Kak MPEeICTaBUTENN
KHUCIOTHBIX OKcHJoB. CepHas Kuciora, (U3MYEeCKue M XHMHUYEecKHe CBoicTBa (oOmme Kak
IpEeJICTaBUTENs KJlacca KHUCIOT M crenuduyeckue). XUMHUECKUE pPEaKIMM, JIeXKallhie B OCHOBE
IPOMBIIIJICHHOTO crI0co0a MoJTyueHus cepHOU KUcnoThl. [Ipumenenune cepHoit kucinotsl. Conu cepHoit
KHCJIOThI, KAUECTBEHHAs peakiusl Ha cyiab(aT-uoH. HaxoxxneHue cepsl U € coelMHEHUN B MIPUPOJIE.
XUMHUECKOE 3arps3HEHHE OKpY’KaloIled Cpeabl COEAMHEHUSIMH cepbl (KHCIOTHBIE JOXKIH,
3arpsi3HEHUE BO3/yXa U BOJAOEMOB), CIOCOOBI €T0 MPEI0TBPAIICHHS.

OO6miass xapakTepucTtuka dsjaeMeHTOB VA-rpynnbl. OcoOEHHOCTH CTPOEHHS aTOMOB,
XapaKTepHbIE CTETIEHU OKUCIEHUS. A30T, paclpoCTpaHEeHHE B pUpojae, GU3NUECKUe U XUMHUYECKHE
cBoiictBa. KpyroBopor a3zora B mpupoje. AMMHUAK, €ro (puU3MUYecKhe U XHMUYECKHUE CBOMCTBA,
noiay4yenue u npuMeHeHue. Coiau aMMOHUS, UX (PU3NYECKHe U XMMHUYECKUE CBOMCTBA, IPUMEHEHHE.
KauecTBeHHast peakuus Ha HOHBI aMMOHMs. A30THas KHUCIOTa, €€ TOJydyeHue, (QU3ndyecKue U
XMMHUYECKHe CBOMcTBa (oOmMe Kak TWpeACTaBUTeNs Kiacca KHCIOT U cnenuduyeckue).
Hcnonp30BaHne HUTPATOB M COJEH aMMOHHS B Ka4eCTBE MUHEPAIbHBIX ynoOpeHuil. XuMuueckoe
3arps3HEHUE OKpY Karollled cpesibl COeTUHEHUAMHU a30Ta (KUCIOTHBIE JOXKIH, 3arps3HEHUE BO3yXa,
nouBbl U BOJ0EMOB). Dochop, amtoTponHeie Mogupukanuu gochopa, puzndeckne U XUMHUUYECKHE



cBorictBa. Okcun docdhopa (V) u dochopHas kuciaora, GU3MIECKHE W XUMHUUYECKHE CBOMCTBA,
nony4enue. McnonszoBanue ¢pocharoB B kKauecTBe MUHEPAIBHBIX YAOOPEHHIA.

O6mas  xapaktepuctuka odeMeHToB I[VA-rpynmbel. OCOOEHHOCTH CTPOEHHS AaTOMOB,
XapaKTepHbIE CTENEHH OKHUCIEHHs. YTJIEepOoJ, auIOTPOIHBbIE MOAM(UKALNHU, PaclpOCTpaHEHHE B
npupoje, ¢pu3n4eckue U XUMUYecKue cBoMcTBa. Ancopbuusa. Kpyrosopor yrieposa B mnpupoze.
Oxcuzpl yrieposaa, ux (U3WYECKHe W XMMUYECKHE CBOWMCTBA, JEHCTBHE HAa J>KHUBBIE OPraHU3MBI,
NOJy4YeHHEe M NPUMEHEHHe. DKOJIOrMyeckue MpoOieMbl, CBs3aHHblE ¢ okcuaoMm yriepona (IV),
TUIIOTe3a 100aTbHOTO MOTEIUICHUS KJIMMaTa, MaPHUKOBBIA APQPEKT. YToJIbHAsS KUCIOTA U €€ COJH, UX
¢du3nyeckne M XHMMHUYECKHE CBOWCTBA, IOJlyueHHWE M IpuMeHeHue. KadecTBeHHas peakuus Ha
kapOoHar-noHbl. Mcrnonb3oBanue KapOOHATOB B OBITYy, MEIUIIMHE, MPOMBIIUIEHHOCTH U CEIBCKOM
XO35IUCTBE.

[TepBoHavabHbIE OHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COEAMHEHUAX yriepoaa (MeTaH,
9TaH, OSTWIEH, aUeTWIEH, OJTaHOJN, [JIMIEPUH, YKCyCHas KucioTa). llpupoaHble HCTOYHHMKH
yTIAEBOAOPOAOB (YrOib, IPUPOTHBIN I'a3, He()Th), IPOAYKTHI UX IepepadbOoTKH (OEH3UH), X POJIb B OBITY
U NpOMBbINUIEHHOCTH. [IoHATHE 0 OMOIOrNYeCKH BaXKHBIX BEILECTBAX: KUPAX, OCJIKAX, yIIeBOAaX — U
UX POJIM B )KU3HU YelIoBeKa. MarepuajibHOE €IMHCTBO OPraHUYECKUX U HEOPTaHUYECKUX COEITMHEHU.

Kpemuuii, ero gpusnueckue 1 XuMHUYECKUe CBOICTBA, ody4YeHHue U npumMeHenue. CoeMHeHus
kpemHus B npupojge. OOmme npencraBieHust o0 oxcuae kpemHus (IV) m kpemMHHEBOH KHCIOTE.
CunMkarsl, X UCIOJIb30BaHHUE B OBITY, B IPOMBIIIJICHHOCTU. BakHelI1Ine cTpOUTeIbHbIE MaTepUaIbL:
KepaMHKa, CTEKJIO, IEMEHT, OeToH, jkene300eToH. IIpobGiembr 06e30MacHOrO HCHOJIB30BAHUS
CTPOUTENIBHBIX MaT€PHUaIOB B IIOBCEAHEBHOM KU3HHU.

Xumuueckuii Ikcnepumenm:

u3ydyeHue oOpa3lloB HEOPraHWYECKHX BEILIECTB, CBOMCTB COJITHOW KHCIIOTBI, IpPOBEIEHHUE
KAUECTBEHHBIX pEaKLUMUi Ha XJOPUA-UOHBI U HAOJIIOJIEHWE NPU3HAKOB MX IPOTEKAaHHUS, OIIBITHI,
oTpakaromue (u3NYecKue M XMMUYECKHE CBOMCTBA TaJOr€HOB M MX COEAMHEHUH (BO3MOKHO
HCIOJIb30BAaHUE BHJIEOMATEPUAIIOB), O3HAKOMJIEHHE C oOpa3suaMu XJIOPUJOB (TajlOr€HUI0B),
O3HaKOMJIEHHE ¢ oOpa3umaMu ceppl M €€ COCOUHEHUSMH (BO3MOXKHO  HCIIOJIb30BaHUE
BHUJIEOMATEpHAIOB),  HaOmoJIeHHe  mpolecca  OoOyrJMBaHWs ~ caxapa  IOA  JCHCTBUEM
KOHIIEHTPUPOBAHHON CEpHOM KHCIOThI, HW3y4€HHE XHUMHUYECKUX CBOMCTB pa30aBIEHHOW CEepHOM
KHUCJIOTHI, IPOBEJEHUE KaueCTBEHHOM peakIuu Ha cyib(paT-MOH M HaOIIo/JeHHE Npu3HaKa eé
NPOTEKaHUs, O3HAKOMJICHME C (U3MYECKUMHU CBOMCTBaMH a3oTa, (ochopa M HUX COEIUHEHUI
(BO3MOXHO HCIIOJIb30BaHUE BHUAEOMATEpUaAoOB), oOpa3laMu a30THBIX U (OCHOpPHBIX yHA0O0peHuH,
NoJy4YeHue, cobupaHue, pacrio3HaBaHUE M W3y4YE€HHE CBOMCTB aMMHakKa, MPOBEJCHHE KauyeCTBEHHBIX
peakuuii Ha MIOH aMMOHHUS U (pochaT-uOH U U3ydyeHUEe MPU3HAKOB MX MPOTEKaHUs, B3aUMOJAEHCTBHE
KOHIIEHTPUPOBAHHON a30THOM KHCJIOTBHI C MeNbI0 (BO3MOXKHO HCIIOJIb30BAaHHE BHUAEOMATEPHUAIIOB),
U3Y4YEHHE MOJIeNed KPUCTAJUIMYECKUX pPEIIETOK anMmasa, rpadgura, ¢yiaepeHa, O3HaKOMJIEHHE C
IpOIeCCOM  aJCOPOLMM  PAaCTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIEM U YCTPOWCTBOM
IPOTUBOTa3a, IMOJIy4eHHUE, COOMpaHHe, paclo3HaBaHWE M M3yUYEHUE CBOWMCTB YIJIEKUCIOrO rasa,
IPOBE/ICHUE KAueCTBEHHBIX pEaKklUMi Ha KapOOHAT M CHJIMKAT-HOHBI U H3y4EHHUE NPHU3HAKOB HX
IPOTEKaHHs, O3HAKOMJIEHWE C NOPOAYKIHEH  CHJIMKATHOW  IPOMBILIUIEHHOCTH, pElIeHue
AKCIEPUMEHTAJIBHBIX 3314 10 TeMe «BaykHelme HeMeTallIbl U X COCIUHEHUS.

Metabl M MX COeAUHEHUS

OOmiast xapakTepUCTHKa XUMHYECKUX 3JIEMEHTOB — METaJJIOB Ha OCHOBAaHMU UX IOJIOKEHHS B
[Tepuonnueckoit cucreme xumuueckux anemeHToB J[. M. MenaeneeBa u ctpoenusi aroMoB. CTpoeHue
MeTaJlJI0B. MeTamnnueckas CBA3b U METAJUINYECKask KpUCTAIUINYECKas peIETKA. DIEKTPOXUMHUECKUN Psit
HanpspKeHUH MeTaioB. PU3MYeckue U XMMHUYECKHe cBoWcTBa MeTaiuioB. O0mue crnocoObl NOIyYeHHUs
MeTauioB. [loHATHE O KOPPO3WM METAJIOB, OCHOBHBIE CHOCOOBI 3alIUTHI WX OT KOppo3uu. CIuiaBbl
(ctamb, 4yryH, JIOPAIFOMUHHNA, OpOH3a) U UX IPUMEHEHHE B OBITY U MPOMBIIIJIEHHOCTH.

[lenouynsle MeTamibl: mosiokeHHe B Ileproguueckoll cucreMe XUMHYECKMX 3JeMEHTOB /.
U. MenneneeBa, CTpoOeHHE UX aTOMOB, HaX0Xk/1eHHE B npupoje. Puznueckre 1 XuMUYECKIe CBONCTBA
(Ha mpumepe HaTpust M Kanus). OKCUABI U THIPOKCUABI HATpUs M Kaius. [IpuMeHeHue IenovHbIX
METAJUIOB U UX COEITMHEHUH.

[IlenoyHO3eMenbHbIE METAJIIBI MAarHUW M KaJbLUi: mojoxeHue B Ilepuoanueckoit cucreme



XuMH4eckux snemeHtoB J[. WM. MeHnneneeBa, CTpoe€HHE HX aTOMOB, HAxO0XXJICHUE B MPHUPOJE.
duznyueckne U XMMUYECKUE CBOMCTBA MarHus M KaJbIns. BakHeume coequHeHUs Kaablus (OKCH/I,
TUAPOKCHU, coiin). JKECTKOCTH BOJBI U CIIOCOOBI €€ yCTpaHEHUSI.

Amomunuil: nonoxenue B llepuogumdeckoil cucTeMe  XMMHUYECKHUX — dJIeMEHTOB /I
N. MenpeneeBa, cTpoeHHEe aToMa, HaxoxjaeHue B npupojae. dusmyeckne U XMMHUYECKUE CBOMCTBA
amoMuHus. AMQOTEpHbIE CBOWCTBA OKCH/Ia U TUIPOKCH]IA ATIFOMUHHSL.

Keneszo: nonoxenue B [lepuoanueckoi cucreme xumudeckux 3semeHToB . 1. Menneneesa,
CTPOEHHE aTOMa, HaxoxJAeHue B npupone. Ousndyeckne U XMMUYECKUEe CBOMCTBA xkene3a. OKCUabl,
ruapokcuabl u conu xenesa (11) u sxenesa (II1), ux cocras, cBONCTBA U MOTyUYEHUE.

Xumuueckuii Ikcnepumenm:

O3HaKOMIIEHHE ¢ o0pa3lamMu METaJUIOB U CIIJIaBOB, MX (PU3MUYECKHMMH CBOWCTBAMH, U3yUEHHUE
pe3yIbTaTOB KOPPO3UU METAUIOB (BO3MOXHO HCIOJIb30BAaHHWE BHUICOMATEPUATIOB), OCOOECHHOCTEH
B3aMMOJICHCTBHS OKCU/IA KAJIbLIUS M HATPUS C BOJOW (BO3MOXHO HMCIIOJIb30BAHHUE BHIEOMATEPUATIOB),
MCCJIE/IOBAHUE CBOMCTB KECTKOM BOJBI, Ipollecca TOPEHHs jKelie3a B KHUCIOPoJe (BO3MOXKHO
UCIIOJIb30BaHUE BUJIEOMATEPHANIOB), MPU3HAKOB MPOTEKAHUS KAYECTBEHHBIX pPEAKIMil Ha HOHBIL:
MarHusi, KaJIbIHs, aTFOMUHUS, ITMHKA, skene3a (I1) u xenesa (II1), menu (II), HaGroieHue U ONMMCaHNe
MIPOLIECCOB OKpAIllMBAaHUs TUIAMEHW MOHAMU HATPUS, KAl M KaJlbliusg (BO3MOXKHO HCIOJIb30BaHUE
BUJIEOMATEPHAIIOB), HCCIEOBAaHUE aM(OTEPHBIX CBONCTB THUIPOKCHIA ATIOMHUHHS W THUIPOKCHAA
LIMHKA, pEHICHUE YKCIIEPUMEHTAIbHBIX 3a/1a4 10 TeMe «BakHeillne MeTasuibl U UX COEIUHEHUSD.

XHuMHS U OKPY/KAKOLIAs cpeaa

BemiectBa u Marepuanbl B MOBCEJHEBHOW U3HU YeJIOBEKa. be3onacHoe ucnosib3oBaHue
BEILIECTB U XUMUYECKUX peakiuii B ObITy. [lepBas moMoIb npyu XuMHUYECKUX 0KOTaX U OTPABIICHUSIX.

XuMUYecKkoe 3arpsi3HEHHE OKpY’Karolleil cpensl (MpeaenbHas IOMYyCTHMas KOHIICHTpAIUs
Beulects, gainee — [1/IK). Ponp XxuMuu B pelieHuu 3K0JI0THYECKUX TPOOIIEM.

Xumuueckuit Ikcnepumenm:

M3ydeHHE 00pa3I[OB MaTEPHAJIOB (CTEKIIO, CIIaBbI METAJIOB, TOJIMMEPHBIC MATCPHAIIBI).

Mescnpeomemmnuie ceasu

Peanu3zarust MexXnpeIMETHBIX CBSI3€H MPU U3YUCHUH XUMUHU B 9 KJ1acce OCYIIECTBIISECTCS Yepes
UCIIONIb30BaHME KaK OOIIMX €CTeCTBEHHO-HAYYHBIX TMOHSATUH, TaK M TOHATHH, SBISIOMIUXCS
CHUCTEMHBIMU JJISI OTJCIBHBIX TIPEIMETOB €CTECTBEHHO-HAYYHOTO ITHKJIA.

OO01Iue ecTecTBEHHO-HAYYHbBIE MOHSATHUS: Hay4YHBIA (akKT, TUIIOTE3a, 3aKOH, TEOPHs, aHAJM3,
CUHTE3, Kiaccudukaius, NepuoJuIHOCTb, HAOIIOIEHHE, IKCIIEPUMEHT, MOJISTTUPOBAHNE, U3MEPEHUE,
MO/JIeJIb, SIBIICHUE, TAPHUKOBBIN (D (PEKT, TEXHOTOTHSI, MaTEPHAIIBI.

dusnka: Marepus, aroM, JJIEKTPOH, TMPOTOH, HEWUTPOH, WOH, HYKIUJI, H30TOIIbI,
PaAMOAKTUBHOCTD, MOJIEKYJIA, SJIEKTPUUYECKHUM 3apsil, TPOBOJHUKH, MOITYIIPOBOJIHHUKH, TUDJIEKTPUKH,
($oTOdIEMEHT, BEIEeCTBO, TeJI0, O0O0BEM, arperaTHo€ COCTOSHHUE BEIIeCTBa, Ta3, pPacTBOP,
pPacTBOPUMOCTD, KPUCTAJUNINYECKasi pEHI€TKa, CIUIaBbl, (PU3NUYECKUe BETUYHUHBI, EAMHUIIBI U3MEPEHUs,
KOCMHUYECKOE MTPOCTPAHCTBO, TUTAHETHI, 3BE3/1b1, COJTHIIE.

buonorus: ¢dotocunTes, Abixanue, Ouocdepa, 3KOcHCTeMa, MHUHEpPAIbHBIE YIOOPEHHUS,
MHUKPOIJIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIbHBIC BEIIECTBA.

I'eorpadus: atmocdepa, runpochepa, MUHEPATbl, TOPHBIE MOPOJBI, MOJIE3HBIE UCKOMAEMBbIE,
TOTUTMBO, BOJTHBIE PECYPCHI.

3. INTAHUPYEMBIE PE3YJIBTATbBI OCBOEHUA ITPOI'PAMMBI 110 XUMHUH HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMUYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE PE3yNbTaThl OCBOEHHUS MPOTPAaMMBI OCHOBHOTO 0O0mIero oOpa3oBaHUs
JIOCTUTAIOTCSL B XOJi¢ OOYy4YeHHs] XMMHUU B €IMHCTBE Y4eOHOW M BOCHHMTATEIHHOW NEATEIHHOCTH B
COOTBETCTBUHU C TPATUIIMOHHBIMH POCCHUHUCKHMH COIUOKYJIBTYPHBIMH M JTYXOBHO-HPABCTBEHHBIMHU
[EHHOCTSMU, IPUHATHIMU B OOIIECTBE MPABUIAMH U HOPMaMH MMOBEACHHSI M CIOCOOCTBYIOT MpoIieccaM
CaMOIIO3HaHUs1, CAMOPAa3BUTHUS U COLMATHM3AINHI 00yYarOIIUXCsl.



JIM4HOCTHBIE pe3yNbTaThl OTPaXKAIOT TOTOBHOCTh OOYYAIOIIMXCS PYKOBOJACTBOBATHCS
CHUCTEMOM MO3UTHUBHBIX IEHHOCTHBIX OPUEHTAIIMI U PaCIIMPEHUE ONbITA JICSITEIILHOCTA HAa €€ OCHOBE,
B TOM YHCJIE€ B YACTH:

1) naTpUOTHYECKOT0 BOCTIUTAHUS:

LIEHHOCTHOTO OTHOILIEHUSI K OTE€YECTBEHHOMY KYJIbTYPHOMY, MCTOPHUYECKOMY M HAy4YHOMY
HACJIEUIO, TOHMMAaHUS 3HAUYEHHUS XHMHUYECKONM HAayKu B JKM3HH COBPEMEHHOIO OOIIECTBa,
CIIOCOOHOCTH BIAJCTh JOCTOBEPHOW WHGOpMAIMEH O TMEepelIOBbIX TOCTHXKEHUSX U OTKPBITHUSIX
MHUPOBOH M OT€YECTBEHHON XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 yCTpPOWCTBE MUpa U
0011eCTBA;

2) rpaxJIaHCKOr0 BOCIIUTAHMS:

MPEACTABICHUS O COLMAJIBHBIX HOPMax U TNpaBWIaX MEKIUYHOCTHBIX OTHOUICHUN B
KOJUIEKTUBE, KOMMYHUKAaTUBHOM  KOMIIETEHTHOCTM B  OOIIECTBEHHO IOJIE3HOH, y4eOHO-
HCCJICIOBATEIILCKOM, TBOPYECKOW W JPYTMX BUIAX JESATEIBHOCTH, TOTOBHOCTH K Pa3HOOOpa3HOM
COBMECTHOHM JI€ATEIbHOCTH NPU BBHINOJHEHUHM Y4EOHBIX, IMO3HABATEIbHBIX 3a/a4, BBIOJIHEHUU
XUMHUYECKHX IKCIIEPUMEHTOB, CO3/IaHUU yYEOHBIX MPOCKTOB, CTPEMJICHUS K B3aWMOTIOHUMAHUIO U
B3aMMOIIOMOIIH B MPOLIECCE ATON yUeOHOU AesITeIbHOCTH, TOTOBHOCTH OIICHUBATh CBOE MOBEICHUE U
MOCTYNKH CBOMX TOBApUINEH C MO3UIIMM HPABCTBEHHBIX W MPABOBBIX HOPM C YUYETOM OCO3HAHUS
MOCJIE/ICTBHI MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHMSA:

MUPOBO33PEHUYECKHE MTPEICTABICHHS O BEIIECTBE U XUMUUYECKON PEaKIMU, COOTBETCTBYIOIINE
COBPEMEHHOMY YpPOBHIO Pa3BUTHS HAyKH M COCTABJISIONIME OCHOBY I MOHUMAHHUS CYIIHOCTH
HAYYHOM KapTUHBI MHUpA, MPEICTaBICHUS OO0 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS MPHUPOJIBI,
B3aUMOCBS351X YEJI0BEKA C IIPUPOJHOMN CPEIOi, O POIU XMMHUH B IIO3HAHUU ITUX 3aKOHOMEPHOCTEH;

[I03HABATEJIbHbIE MOTHBBI, HAIlPAaBJIEHHbIE HA IIOJIYYECHUE HOBBIX 3HAHUU [0 XUMUH,
HEOOXOAMMBIE JUIsl OOBSICHEHUST HAOJIOJAeMbIX TMPOIECCOB H  SBJICHHM, I[103HABATEIILHOM,
WH()OPMAIIMOHHOM U YMTATENIbCKOW KYJbTYpPbl, B TOM YHCJIE HAaBBIKOB CAMOCTOSATEIbHOW padOThI C
y4eOHBIMU TEKCTaMH, CIPABOYHOM JIUTEPATYpOW, JOCTYNHBIMH TEXHHUUYECKUMHU CpPEICTBAMHU
MH()OPMAIIMOHHBIX TEXHOJIOTHIA;

UHTEpeC K OOyUYEHHI0 U TO3HaHUIO, JHO0O03HATEIBHOCTh, TOTOBHOCTH U CIIOCOOHOCTH K
caM000pa3oBaHUI0, TPOEKTHOM M HCCIENOBATENBCKON NeATEeIbHOCTH, K OCO3HAHHOMY BBIOOpY
HaIPaBJICHHOCTH M YPOBHS OOYUECHHS B JaJIbHEHIIIEM;

4) popmupoBaHus KYJIbTYPbI 310POBbS:

OCO3HaHUE EHHOCTH KM3HU, OTBETCTBEHHOI'O OTHOILIEHHS K CBOEMY 3/I0POBbIO, YCTAHOBKHU Ha
37I0POBBIM 00pa3 KU3HU, OCO3HAHUE TTOCIICICTBUM U HEMPUSTUE BPEIHBIX NMPUBBIYEK (YIIOTPEOICHUS
QJIKOTOJIsl, HApPKOTHUKOB, KypEeHHs), HEOOXOJUMOCTH COONIOACHHUS TMpaBui O€30MacHOCTH TMpH
oOpaleHuu ¢ XUMHUYECKUMU BEIIECTBAMHU B OBITY U peabHOM KU3HU;

5) TPy10BOr0 BOCIIUTAHUS:

WHTEpEeC K MPAKTHYECKOMY M3yUYEeHHIO Tpodeccuil U TpyJa pa3iudHOro poja, YBaXKEHUE K
TPYy U pe3yJbTaTaM TPYAOBOW JEATEIbHOCTH, B TOM YMCJI€ HA OCHOBE MPUMEHEHUS MPEIMETHBIX
3HAHUHW MO XMUMHH, OCO3HAHHBIN BHIOOP MHIAMBUYAJILHON TPAEKTOPUHU MPOJOJIKEHUsT 00pa30BaHMUs C
y4€TOM JUYHOCTHBIX HMHTEPECOB U CIOCOOHOCTH K XHMHH, OOIIECTBEHHBIX HWHTEPECOB U
MOTpeOHOCTEH, yCHEemHOW MpodheCcCUOHATBHON AEATENHPHOCTH U PA3BUTHS HEOOXOIUMBIX YMEHHH,
TOTOBHOCTD a/IalITUPOBATHCS B MPOPECCHOHATBHOMN Cpeie;

6) 3K0JI0rMYeCKOro BOCIIMTAHUS:

9KOJIOTHYECKH IIeNIeCO00pa3HOe OTHOIIEHUE K MPHUPOJAE KaK MCTOYHUKY KU3HU Ha 3emIe,
OCHOBE €€ CYILIECTBOBAaHMS, MOHHMMaHUE IIEHHOCTH 3J0pOBOro M 0e30macHOro obpasza KHU3HH,
OTBETCTBEHHOE OTHOIIIEHHE K COOCTBEHHOMY (DM3MUECKOMY U MCHUXHYECKOMY 370POBBIO, OCO3HAHHE
LIEHHOCTU COOJIIO/IEHUs MpaBuUil 0€30MacHOro MOBEIEHHUs MpU paboTe C BEUIECTBAMH, a TAKXKE B
CUTyaIUsX, YIPOKAIOIUX 3J0POBbIO U KU3HU JIIOJIEH;

CIIOCOOHOCTH TPUMEHATh 3HAHMS, MOJIydaeMble TIPH W3YUYEHUU XUMUH, JJIs PEIIeHUs 3ajad,
CBSI3aHHBIX C OKpY>KaroLIe MPUPOHON Cpeoi, JIIsl MOBBIIIEHUS! YPOBHS SKOJOTUYECKON KYJIBTYPBI,
OCO3HAHUs TJI00aTBFHOTO XapaKTepa IKOJOTHYECKHUX MPOOJIeM W IMyTeH WX PEIICHHs] TOCPEICTBOM
METO/IOB XMMHH, IKOJIOTMUYECKOTO MBIIUICHHS, YMEHHUSI PYKOBOJICTBOBATHCSI UM B IMO3HABATEIIbHOM,



KOMMYHUKATUBHOM M COLIMATILHOM MPAKTHKE.
METANPEIMETHBIE PE3YJIBTATHBI

B cocraBe MeranpeaMETHBIX pPe3yJbTAaTOB BBIICISIOT 3HAYUMbIe Uil (OPMUPOBAHUS
MHUPOBO33pEHUsI OOIICHAayYHbIE MOHATUS (3aKOH, TEOpHWs, MPHUHIUI, TUNOTEe3a, (aKT, CUCTEMA,
MPOLIECC, SKCIEPUMEHT U APYToe€.), KOTOpbIe HCHOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YeOHBIX
npeMeTax MW MO3BOJSIOT Ha OCHOBE 3HAHMN M3 3THUX MPEIMETOB (POPMHUPOBATH IMPEICTABICHHE O
LEJIOCTHOW Hay4yHOW KapTHHE MHpa, U YHUBEpCalbHble yueOHbIe [eWCTBUS (I103HABATEJIbHbIC,
KOMMYHHUKATHBHBIC, DPETYJSTHBHbBIE), KOTOpbIE O0ecrneynBaoT (OPMUPOBAHUE TOTOBHOCTH K
CaMOCTOSITENIbHOMY TUIAHUPOBAHUIO M OCYIIECTBICHUIO YUEOHOM e TEIbHOCTH.

IMo3naBaTebHbIE YHUBEPCAJIbHbIE yUeOHbIe /1elicTBUSA

Ba3oBble Jjornueckue aeiicTBus:

YMGHI/ISI HCIIOJIB30BATh HpI/IéMbI JIOTHYCCKOT'O MBIIIJICHUA HpI/I OCBOCHHNU 3HaHI/II711 paCKpLIBaTB
CMBICTT XUMUYECKUX MOHATUN (BBIACNATH UX XapaKTEepHbIE MPU3HAKH, YCTAHABINBATH B3AUMOCBSI3b C
IlpyrI/IMI/I HOH?ITI/ISIMI/I), HUCIIOJIB30BATh ITOHATHUA IJIA O6"I)$ICHGHI/I$[ OTOCIIBHBIX (1)aKTOB 158 SIBJIGHI/II\/JI,
BBIOMPATh OCHOBAHUS U KPUTEPUH JIJIS KJIaCCU(PUKAIIMN XUMUYECKUX BEIIECTB U XUMHUYECKUX PEAKIIHH,
yCTaHaBJII/IBaTI) HpI/I‘-II/IHHO-CJIGIICTBeHHI)IC CBA3HU MC)KI[y O6’I)CKT21MI/I I/I3y‘-I€HI/IH, CTpOI/ITI) JIOTUYCCKHEC
paccyxaeHus (MHAYKTUBHBIE, TEAYKTUBHbIE, 10 AaHAJIOTUH), IEIaTh BHIBOJIBI U 3aKITFOUCHUS;

YMGHI/IG HpI/IMCHFITI) B HpOHGCCG IIO3HAHUA IIOHATUA (HpeIlMeTHI)Ie nu MeTaHpeIIMeTHI)IG),
CUMBOJIMYECKHE (3HAKOBBIE) MOJENIH, HCIOJIb3yeMble B XHMHH, MPEoOpa3oBbIBATH MIMPOKO
HpI/IMeHFICMBIe B XHUMHU MOIACIBHBIC HpCZICTaBJIeHI/Iﬂ — XI/IMI/I‘-IGCKI/Iﬁ 3HAK (CI/IMBOJI E)JIGMCHTa),
xuMH4deckast GopMyJia 1 ypaBHEHUE XMMHUECKON PeaKkIuu — MPH PEIICHUU yueOHO-T03HABATEIbHbBIX
3ajgad, C y‘IéTOM 9TUX MOJICJIIBHBIX HpeIlCTaBJIeHI/If/'I BBISIBJISAITD U XapaKTepI/ISOBaTB CYIIIGCTBCHHBIG
MPU3HAKU U3YyYaeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB M XUMUYECKHX PEaKIINil, BBIBIATH 00IIKe
3aKOHOM€pHOCTI/I, HpI/I‘-II/IHHO-CJIeI[CTBeHHI)IC CBA3U U HpOTHBOpC‘II/ISI B H3yqa€MBIX HpOHCCC&X nu
SIBJICHUSX.

ba3oBrble ucciienoBaTeIbCcKHe TeiCTBHS:

YMEHHUE UCIO0JIb30BaTh NTOCTABJICHHBIE BOITPOCHI B KAUE€CTBE MHCTPYMEHTA MO3HAHMUS, a TAK)KE B
KaueCTBE€ OCHOBBI JIA q)OpMI/IpOBaHI/ISI THUITIOTE3bI I10 HpOBCpKe HpaBI/IJ'II)HOCTI/I BBICKA3bIBACEMBIX
CYKJICHHUI;

MpUOOpEeTEeHNEe ONbITa MO IUIAHUPOBAHUIO, OPraHU3allUd M IPOBEJICHUI0 YUYECHHUUECKHUX
HKCIIEPUMEHTOB, YMEHHE HaOII0JaTh 3a XOJOM IMPOIecca, CaMOCTOSTEIBHO MPOTHO3HPOBATH €ro
pe3yabTatr, (opmyaupoBaTh OOOOIIEHHS W BBIBOABI 10 pe3yibTaTaM MPOBEAEHHOTO OIIBITA,
MCCJIETOBAHMSI, COCTABIISATh OTUET O MPOJeNaHHOM padoTe.

Pa6ora ¢ undopmanmeii:

yMEHHE BBIOMPATh, aHATM3UPOBATH U MHTEPIPETHPOBATH UH(GOPMAIIUIO PA3IMYHBIX BHIIOB U
dopM TmpeacTaBiIeHUS, MOJYyYaeMYI0 M3 pa3HbIX MCTOYHHUKOB (HAay4HO-TIOMYJISIpHAs JUTepaTypa
XUMHYECKOTO COJIEp)KaHUsl, CIIpaBOYHBIE MOcOoOUs, pecypchl MHTepHETa), KPUTUYECKH OlEHUBATh
MIPOTUBOPEUYUBYIO U HEJJOCTOBEPHYIO HHPOPMAIIHIO;

YMEHHE TMPUMEHSTh Pa3lIMyHble METOJbI U 3aIpPOChl NPU MOHMCKE U 0TOOpe MH(OpPMAINH U

COOTBETCTBYIOIIHUX JTAHHBIX, HEOOXOIUMBIX Jisi BBIMOJTHEHUS yYeOHBIX M TIO3HABATENbHBIX 3a7ad
OTMpEeNeNEHHOTO THIA, TPHOOPETEHHE OMNbITa B OOJACTH HCMOJIB30BaHUS HMH(POPMAIIMOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTUM, OBJIAJICHUE KYJIbTYPOW AaKTUBHOIO MCIOJIb30BAHUS Pa3JIMYHBIX
MMOMCKOBBIX CHCTEM, CAMOCTOSITEIILHO BHIOMPATh ONTUMAIBHYIO (pOpMy TIpeicTaBiIeHus] HHPpOpMaIUN
U WUTIOCTPUPOBATh PEIlaeMble 33a4d HECIOXKHBIMU CXEMaMH, JUarpaMMaMu, JPYTUMU (GopMaMu
rpaguKu U UX KOMOUHAIUSIMH,

yMEHHE WCIOJb30BaTh W AaHAIU3UPOBATh B IMpollecce Yy4eOHOW U HCCIeI0BATENbCKON
JeATeTLHOCTH MH(GOPMAIINIO O BIMSHUU TMPOMBIIINICHHOCTH, CEIBCKOTO XO35HMCTBAa U TPaHCIIOpTa Ha
COCTOSIHUE OKPY’KAIOLIEH PUPOJHON CPEMBL.

KoMMyHHKaTHBHBbIE YHHBeEpPCAJbHbIE YUeOHbIE AeiicTBHSA:



YMEHHUS 33]1aBaTh BOIPOCH (B X0/ auaiora u (W) IUCKYCCHH) TI0 CYIIECTBY 0OCYKIaeMOit
TeMbI, GOPMYJIMPOBATH CBOM MPEIIOKECHUS OTHOCUTEIILHO BBIMIOJIHEHHS ITPEI0KESHHOW 33/1auH;

YMEHHUS TIPEICTABIIATh MOJyYCHHBIC PE3yJIbTaThl MO3HABATEIBHOMN JIEATEILHOCTH B YCTHBIX U
MUCHMEHHBIX TEKCTaX; JIEJIaTh MPE3CHTAINIO PE3YJIbTATOB BBHIMOJIHEHHUS XHMUYECKOTO SKCIIEPUMEHTA
(;mabopatopHOro OmbITa, 1a00paTOPHON PAOOTHI MO HMCCIEAOBAHUIO CBOWMCTB BEIIECTB, Y4EOHOTO
MIPOEKTA);

yMEHHS Y4eOHOTO COTPYJHHYECTBA CO CBEPCTHHKAMHU B COBMECTHOW I103HABATEILHOM M
UCCIIEIOBATEIIBCKON JCSITEIBHOCTH MPH PEIICHHH BO3HUKAIONIMX MPOOJIeM Ha OCHOBE yuéTa oO0mmx
UHTEPECOB W COIJIAaCOBAaHUS MO3MLUN (00CYXIeHHS, OOMEH MHEHHUSMH, «MO3TOBBIC IITYPMbI»,
KOOPJIMHAIIMSI COBMECTHBIX JICUCTBUH, ONpEACICHHE KPUTCPUEB 110 OIICHKE KauyecTBa BBITIOJITHEHHOM
paboThI U IpyTHeE).

PeryasiTuBHble yHHBepcaJbHble YueOHbIE 1eiicTBUS:

YMEHHUE CaMOCTOSITEIbHO OIpPEAENATh LEJINU JEATEIbHOCTH, IUIAHUPOBATh, OCYILLIECTBIATS,
KOHTPOJIMPOBATh M MPU HEOOXOJAMMOCTH KOPPEKTUPOBATH CBOIO JICATEIHLHOCTh, BHIOUpATh Hanbomee
s dexTrBHBIE CIIOCOOBI pelleHUs YYeOHBIX U MO3HABATENbHBIX 3a7a4, CAMOCTOSTENIbHO COCTABISATh
WM KOPPEKTUPOBATh MPEIJIOKEHHBIA AITOPUTM JACHCTBUU IPU BBINOJHEHUU 3aJaHUN C YYETOM
MOJly4YeHUsI HOBBIX 3HAHUNW 00 H3ydyaeMbIX OOBEKTax — BEIIECTBAX W pPEaKIUsiX, OIEHUBATh
COOTBETCTBHUE IOJIy4YEHHOI'O PE3yJIbTAaTa 3asBJICHHOM LIEJIM, YMEHUE UCIIOIb30BaTh U aHAJIU3UPOBAThH
KOHTEKCTBI, ITPEAJIaraeMbl€ B YCJIOBUU 3aJIaHUMN.

HNPEAMETHBIE PE3YJIbTATHI

B cocraBe mnpeaMeTHBIX pPE3yJbTAaTOB II0 OCBOEHHIO 0053aTE€IBHOIO  COJEp)KaHUs,
YCTaHOBJIEHHOTO  JaHHOW  depepanbHON  paboueld  mporpamMMoi, BBIAETSIOT:  OCBOCHHBIE
00y4arIUMUCs HayyHbl€ 3HAHUS, YMEHUS U CIOCOObI IEHCTBUH, cienupuuecKkue i MpeIMeTHOM
obnmactu «XuMUS», BHUIBI JEATEIBHOCTH IO IMOJYYEHHUIO HOBOTO 3HAHUS, €ro HHTEpIpPETaluH,
IpeoOpa30BaHUIO ¥ IPUMEHEHUIO B Pa3IMUHbIX YUYEOHBIX U HOBBIX CUTYyalHsIX.

K xoHimy oOyuenuss B 8 kJjacce mpeaMeTHble pe3yibTaTbl Ha 0a30BOM YpPOBHE JOJDKHBI
oTpaxarb cHOPMUPOBAHHOCTh Yy 00YHAIOIINXCSI YMEHUI:

. pPacKpbIBaThb CMBICI OCHOBHBIX XMMHYECKUX TOHATUMN: aTOM, MOJIEKYJIa, XUMUUECKUN
AJIEMEHT, MPOCTOE BEIIECTBO, CJOXKHOE BELIECTBO, CMECh (OJHOPOAHAsT W HEOJHOPOJHAas),
BaJICHTHOCTb, OTHOCHUTENIbHAs AaTOMHAas U MOJIEKYJIIpHAas Macca, KOJIMYECTBO BELIECTBA, MOJIb,
MOJISIpHasi Macca, MaccoBasl 0Jisi XMMHUYECKOIO 3JIEMEHTAa B COEAMHEHHH, MOJIIPHBIA 00BEM, OKCHJ,
KHCJIOTA, OCHOBAaHHUE, COJIb, DJIEKTPOOTPHULIATEIBHOCTD, CTENEHb OKHCIEHUS, XUMUYECKas peaKuus,
KJIacCU(pUKALMs PEAKIHU: peaklnuu COEIUHEHMsI, PEaKIUU pas3JIoKEHUs, pPeaklUHu 3aMelIeHMUs,
peakuuu OOMEHa, PK30- M HHIOTEPMHMUYECKHE pPEaKLUH, TeIIoBOH 3(QEeKT peakuuu, sapo aToma,
AIIEKTPOHHBINA CJIOM aToOMa, aTOMHAas OpOMTal b, paguyc aromMa, XMMHUYEcKas CBA3b, MOJSpHAs U
HENOJISIpHAsl KOBAJIEHTHAs CBsI3b, MOHHAsI CBSA3b, MOH, KaTHOH, aHMOH, PAacTBOp, MaccoBas I0JIs
BellecTBa (ITPOLIEHTHAS KOHIIEHTPAIIHs) B paCTBOPE;

. WUIFOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XUMHYECKHX TIIOHATHM M IPUMEHSATH
IOHATHS IIPU OINMMCAHNHU BCIICCTB U UX npeBpameHHﬁ;

. UCMOJIb30BaTh XMMHUYECKYIO CHMBOJIMKY Il COCTaBie€HUs (OpMyN BeLIeCTB H
YPaBHEHUN XUMUYECKUX PEAKIUI;

. OTpeNieNIATh BaJEHTHOCTh AaTOMOB 3JEMEHTOB B OWHApHBIX COEAMHEHUSX, CTEIEHb
OKHUCJICHHS DJIEMEHTOB B OWMHApHBIX COEIMHEHUSX, MPHUHAJJICKHOCTh BELIECTB K OMNpPENeIEHHOMY
KJaccy COEAMHEHUH 1o ¢opMynaM, BHJ XHUMHUYECKOHM CBA3M (KOBaJEGHTHAs W MWOHHasi) B
HEOPraHNYECKUX COECTMHECHMSIX;

. packpbiBaTh cMmbIci Ilepuoanueckoro 3akoHa JI. M. MenneneeBa: 1eMOHCTpUPOBATh
ITOHUMAaHNE NEPUOJNYECKON 3aBHCHUMOCTH CBOMCTB XMMHUYECKHX 3JIEMEHTOB OT HX IIOJOKEHHS B
Ilepnonnueckoli cucreMe, 3aKOHOB COXPAaHEHMsI MAcChbl BELIECTB, IIOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIDHOTO YYEHHMs, 3aKOHAa ABOTapo;

OTH



. ONKCHIBATh M XapakTepu3oBaTh TabmuuHyo (opmy Ilepuonnueckoit cucremsl
XUMHUYECKHX JJIEMCHTOB: pa3jiinuaTh MOHITHS «TJIaBHas moArpymmna (A-rpymma)»y u «mododHas
noarpynna (b-rpymnma)y, Manbsie ¥ GOJbIINE TEPUOIbl, COOTHOCUTh 0003HAUEHUS, KOTOPhIE UMEIOTCS
B Tabmune «Ilepuommyeckas cucrema xumudeckux ayeMeHToB J[. M. MeHneneeBa» ¢ 4MCIOBBIMU
XapaKTePUCTHUKAMU CTPOCHHSI aTOMOB XMMHUYECKUX JIEMEHTOB (COCTaB M 3apsll sapa, oOliee 4ncio
AJIEKTPOHOB U PACIIPEAEICHUE UX T10 AIEKTPOHHBIM CIIOSIM);

. KJIaCCU(UIIUPOBATh XUMUYECKHE JIE€MEHThI, HEOPraHUYECKUE BEIIEeCTBA, XUMUYECKUE
peakiuu (110 YUCTYy U COCTaBY YYAaCTBYIOIIUX B PEAKIIUU BEIIECTB, IO TEILIOBOMY 3D (DEKTY);
. XapaKTepU30BaTh (OMUCHIBATH) OOIIME XMMHYECKHE CBOMCTBA BEIIECTB Pa3IMYHBIX

KJIACCOB, ITOATBEP)KJAs OIMCAHUE IPUMEpPAaMU MOJEKYJISPHBIX YPaBHEHUH COOTBETCTBYIOIIMX
XUMHUYECKHUX PEaKIIN;

. IIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTU OT MX KAaYECTBEHHOI'O COCTaBa,
BO3MO>KHOCTH IPOTEKaHMsI XUMUYECKUX ITPEBPALICHUN B Pa3JIMYHBIX yCIOBUIX;
. BBIYUCIIATH OTHOCUTEIIBHYIO MOJIEKYJIIPHYIO U MOJISIPHYIO MacChl BEIIECTB, MaCCOBYIO

JIOJF0 XUMHUYECKOr0 3JeMEHTa 1o (opMyse COeIMHEHMs, MacCOBYIO JOJIIO BEIIECTBA B PacTBOpE,
IIPOBOJIUTH PACUETHI 110 YPAaBHEHHUIO XUMUYECKOU pEaKIvH;

. IPUMEHATh OCHOBHBIE OIEpPAllMM MBICIUTEIbHON JESTEIbHOCTH — aHaIU3 M CHUHTE3,
CpaBHEHHE, 00OOIICHHE, CUCTEMATHU3AINIO, KIACCU(PUKAINIO, BBISIBICHHE MPUYUHHO-CIICICTBEHHBIX
CBsI3ed — JJI M3yYEHUsS] CBOWCTB BEILIECTB U XUMMUECKUX PEaKIHMH, eCTECTBEHHO-HAYYHbIE METO/IbI
MO3HAHUS — HAOJI0IeHUE, U3MEPEHUE, MOJICIIMPOBAHUE, IKCIICPUMEHT (pealbHbI 1 MBICTICHHBIH );

. ClleZIoBaTh IMpaBWJIaM IOJb30BaHUS XMMUYECKOH TOCYIOoH U  J1aOOpaTOpHBIM
000pyI0BaHNEM, a TAaKXKE MpaBUIIaM OOPAICHHS C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIUSMH IO
BBINOJIHEHUIO JIAOOPATOPHBIX XMMHUYECKHX OIBITOB [0 IMOJYYEHUI0 M COOMPAHHIO Ia3000pa3HbIX
BEIECTB (BOAOPOJA M KHUCIOpPOJA), MPUTOTOBJIEHHUIO PACTBOPOB C OMNPEICIEHHON MaccoBOW JoJeit
pacTBOPEHHOIO  BELIECTBA, IUIAHUPOBATH M IPOBOJUTH XHMHYECKHE OSKCIEPUMEHTBl 10
pacro3HaBaHUIO PACTBOPOB ILIEIOUYEH W KUCIOT C MOMOIIBIO WHAUKATOPOB (JlakMyc, GpeHondranenH,
METUJIOPAHXK U JpyTHe).

K koHiy oOyueHuss B 9 KJjacce IpeIMETHbIE pe3yJbTaTbl Ha 0a30BOM YpPOBHE JOJDKHBI
oTpaxarb cHOPMUPOBAHHOCTh Y 00YHAIOIINXCSI YMEHHI:

. pPacKpbIBaTh CMBIC] OCHOBHBIX XMMUYECKUX IOHATHH: XMMHMUYECKHUN JJIEMEHT, aTOM,
MOJIEKYyJla, HWOH, KaTHOH, AaHHOH, IPOCTOE BEILIECTBO, CIOXKHOE BEIIECTBO, BAJIECHTHOCTD,
IIEKTPOOTPHULIATEIBLHOCTD, CTENIEHb OKUCIEHUS, XMMUYECKas PEAKIs, XMMUUECKasl CBSA3b, TEIUIOBOU
spdeKkT peakuuu, MOJb, MOJIPHBIA 00BEM, pacTBOp, dBJIEKTPOJIUTHI, HEDJIEKTPOJIUTHI,
AIIEKTPOIUTUYECKAs TUCCOIMALNS, PEAKIIMU HOHHOTO0 0OMEHa, KaTaJln3aTop, XMMHUYECKOe pPaBHOBECHE,
oOpatumble U HeOOpaTHMble PEaKIIMM, OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIE PEAKLNU, OKUCIUTENb,
BOCCTAHOBUTEIIb, OKUCJIEHHE W BOCCTAHOBIIEHUE, AIJIOTPONHs, aM(pOTEPHOCTh, XMMHUYECKas CBS3b
(xoBaJIeHTHAas, MOHHAsA, METa/NInYecKas), KpUcTaJulnueckas peniérka, KOppo3usi METaJlJIoB, CILIABBI,
CKOPOCTh XUMHUYECKOW peakuu, NpeaenbHo gonyctumas konuentpauus [1/1K Bemectsa;

. WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMUMHUECKHUX IMOHSATHI W NPUMEHSTH 3TH
MIOHSITHS IIPU ONTMCAHUM BELLECTB U UX MPEBPAILECHUN;

. UCIMOJIb30BaTh XMMHUYECKYIO CHMBOJIMKY Il COCTaBieHUs (OpMyN BeLIeCTB H
YPaBHEHUN XUMUYECKUX PEAKIUI;
. OIPENEIATh BAJIEHTHOCTh M CTEIEHb OKHUCICHUS XUMHYECKUX DIEMEHTOB B

COEIMHEHUSX PA3IMYHOTO COCTaBa, MPUHAJIEKHOCTh BEIIECTB K OMPeIeIEHHOMY KJIacCy COeTMHEHUIN
no ¢gopmynam, BUJ XUMHUYECKOHN CBsI3M (KOBaJICHTHAs, HOHHAS, METAJUTMYECKasi) B HEOPTaHUYECKUX
COCTMHECHUSX, 3aps]l MOHA TIO0 XMMHYECKOW (opmysie, XapakTep Cpelsl B BOJHBIX PacTBOpPax
HEOPraHWYECKUX COCIMHEHHH, TUIl KPUCTAIUTMYECKON pEelIETKY KOHKPETHOTO BEIIECTBA;

. packpsiBaTh cMbIch [lepuoanueckoro 3akona /. 1. MenneneeBa u 1eMOHCTPUPOBATH
€ro TOHHMaHHWE: OIHUCHIBaTh M XapaKTepu3oBaTh TabnuuHyio ¢opmy I[lepuogudeckoii CUCTEMBI
XUMUYECKUX DJIEMEHTOB: pa3jinyuaTh TIOHATUS «TrJaBHAsg moAarpymnmna (A-rpymma)» U «modoodHas
noarpynna (b-rpymnma)y, Manbsie U OOIbIIHE TEPUOIbI, COOTHOCUTh 0003HAUEHUS, KOTOPHIE UMEIOTCS
B TIEPUOJUYECKON TaOMWIle, C YHCIOBBIMU XapaKTEPUCTHKAMU CTPOCHUS aTOMOB XHWMHUYECKHX



2JIEMEHTOB (COCTaB M 3apsj sAApa, oOlIee YUCIO0 JIEKTPOHOB M paclpe/leIeHUe UX MO IEKTPOHHBIM
CJI0SIM), OOBSICHATH OOIIME 3aKOHOMEPHOCTH B M3MEHEHHH CBOMCTB 3JIEMEHTOB U UX COCIMHEHHU B
Ipeienax MaJlbIX IEPUOAO0B U INIABHBIX MOATPYII € yYETOM CTPOCHHUS UX aTOMOB;

. KJIaccu(UIUPOBaTh XUMUYECKUE 3JIEMEHThI, HEOPIraHUYECKHE BEIIECTBA, XUMUUECKUE
peakuuu (IO YMCIYy W COCTaBY YYacTBYIOIIMX B PEAKIMH BEIIECTB, IO TEIUIOBOMY 3(PQEKTy, Mo
U3MEHEHUIO CTETIEHEeH OKUCIIEHUS! XUMHUECKUX JIEMEHTOB);

. XapakTepu3oBaTh (OMUCHIBATH) OOIIME U creuu(pUUYecKkue XUMHUYECKHE CBOMCTBA
IIPOCTBIX M CIIOXKHBIX BEIIECTB, MOATBEPXKAAs ONUCAHUE IPUMEPAMH MOJIEKYJISIPHBIX U HMOHHBIX
YPaBHEHU COOTBETCTBYIOIIUX XUMHUUECKUX PEAKLIH;

. COCTaBIIATh YPABHEHHUS DJIEKTPOJUTUYECKON TUCCOLMALINN KUCIIOT, IIEJI0YEH U COJIEH,
IIOJIHBIE W COKpAlll€HHbIE YypaBHEHUs pEaKUUid HMOHHOrO OOMEHa, YpaBHEHUs peakuui,
MOATBEPKIAIOIIUX CYILECTBOBAHME FEHETUUECKOM CBSI3H MEXK/y BEILIECTBAMU PA3JIMYHBIX KIACCOB;

. pacKpbIBaTh CYLIHOCTh OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX DPEAKLUUN IOCPEACTBOM
COCTaBJICHUS JIEKTPOHHOr0 OajlaHCa ITHX peakLuii;

. IIPOTHO3UPOBATh CBOMCTBA BEILECTB B 3aBUCHUMOCTU OT MX CTPOCHHMsI, BO3MOKHOCTHU
IIPOTEKAaHUsI XMMUUYECKUX IIPEBPALLEHUN B PAa3JINYHbIX YCIOBUSX;

. BBIYHCIIATh OTHOCUTEIIBHYIO MOJIEKYJIIPHYIO M MOJISIPHYIO MacChl BEIIECTB, MaCCOBYIO
JIOJF0 XUMHUYECKOro 3JeMEeHTa 1o (opMyse COeIMHEHMs, MacCOBYIO JIOJIIO BEIIECTBA B PacTBOpE,
IIPOBOJIUTH PACUETHI 110 YPABHEHHUIO XUMUYECKOU pEaKIvH;

. coOioaTh IpaBUia IOJb30BAHUSA XUMHUECKOW TOCYJOH M J1abOpaTOpHBIM
000pyZI0BaHUEM, a TAK)K€ IIPpaBHJIa OOPAILEHUS C BEIIECTBAMU B COOTBETCTBUHM C MHCTPYKLMSIMHU IO
BBINOJIHEHUIO JIAOOPATOPHBIX XMMHMYECKHX OIBITOB 0 MOJYYEHHUIO U COOMPAaHUIO ra3000pa3HbIX
BEILIECTB (aMMHUaKa U yIJIEKHCIIOro rasa);

. IIPOBOAMTH PEAKLUU, OATBEP)KIAIONINE KAYECTBEHHBIN COCTAB PA3JIMYHbBIX BEILECTB!
pacro3HaBaTh OMBITHBIM ITyTEM XJIOPHI-, OpOMHI-, MO -, KapOoHaT-, pocdar-, cunmkar-, cynbhart-
, THIPOKCU-UOHBI, KATHOHBI AMMOHMS YU MOHBI H3yYEHHBIX METAJLIOB, IPUCYTCTBYIOIIME B BOAHBIX
pacTBOpax HEOPraHUYECKUX BEILECTB;

. IIPUMEHATH OCHOBHBIE OIEpPALMHA MBICIMTEIBHON JEATEIbHOCTH — AHAIN3 U CUHTE3,
cpaBHeHHE, O0OOIIEHHE, CHUCTEeMAaTH3alMI0, BBISBICHUE NPUUYUHHO-CIEICTBEHHBIX CBSI3€M — i
W3Y4YEHUsl CBOMCTB BEIIECTB M XMMHUYECKHUX DPEAKIIMH, €CTECTBEHHO-HAYYHbIE METOJBI MO3HAHUS —
HaOJr0IeHNe, H3MEpPEHNe, MOJIETIMPOBAHUE, IKCIEPUMEHT (peasIbHbIA U MBICIICHHBIH ).



4. TEMATHUYECKOE IINTAHUPOBAHMUE 8 KJIACC

Ne HaunmenoBanue pa3zienoB U TEM NPOrpamMmbl KomnyecTtBo yacos DnexTpoHHbIe (HUPPOBHIE)
/o Bcero| KonTponbsubie I[NpakTryeckue 00pa3oBaTENLHbIE PECYPCEI
paboThI paboThI

Pasznen 1. HepBOHa‘laJILHLIe XUMHYECCKHUE ITOHATHH

1.1 | Xumus — BaxkHast 00J1aCTh €CTECTBO3HAHUS U MPAKTUICCKOMN 5 2 [[bubnuoTeka [IOK
JESATEILHOCTH YeIOBEKa https://m.edsoo.ru/7f41837¢]]

1.2 |BemecTBa 1 XUMUYECKHE PEAKITUT 15 1 [[PubmmoTreka LIOK
https://m.edsoo.ru/7f41837¢]]

Hroro no pazneny 20

Pa3znen 2. BaxkHeliue npeacTaBUuTe Il HEOPraHUYECKUX BelleCTB

2.1 |Bo3ayx. Kucnopon. Ilonsarue o6 okcugax 6 [[bubauorexa [JOK
https://m.edsoo.ru/7f41837¢]]

2.2 |Bomopon. [TonaTue o KACI0TaxX M COTAX 8 1 [[bubmuotexa [JOK
https://m.edsoo.ru/7t41837c]]

2.3 |Boga. PactBopsl. [lonsiTie 06 ocHOBaHUSIX 5 1 1 [[bubmuotexa [JOK
https://m.edsoo.ru/7t41837c]]

2.4 |OcHOBHBIE KJ1acChl HEOPTAHUYECKUX COCTUHEHUI 11 1 1 [[bubnuoTexa [IOK
https://m.edsoo.ru/7f41837¢c]]

Hroro no paznemny 30

Paznen 3. [lepuoguyecknii 3akon u [lepuogudeckasi cucrema xumudeckux 3jieMenToB JI. U. MenaesieeBa. CTpoeHue aToM0B. XMMHU4YECKAasl CBSA3b.
OxHcIUTEeIbHO-BOCCTAHOBHUTE/IbHbIC PeaKIIUN

3.1 [Ilepuomnueckuii 3akoH u [leproanyeckas cucrema 7 [[Pubmmorexa [IOK
xumudeckux snemeHToB . V1. Menneneea. CTpoeHue atoma https://m.edsoo.ru/7f41837¢]]

3.2 | Xumunueckas cBsA3b. OKUCIUTEIHbHO-BOCCTAHOBUTEIbHBIE 8 1 [[bubanoreka [JOK
peaxiuu https://m.edsoo.ru/7t41837¢c]]

Hroro no pazneny 15 [[Pubmmorexa [IOK
https://m.edsoo.ru/7t41837c]]
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DnexTpoHHbIe (HUPPOBHIE)

Ne HaunmenoBanue pa3zienoB U TEM NPOrpamMmbl KonnyecTBo yacos
n Beero| Konrponsusie | Ilpakrtuueckue obpazoBaTenbHbIE PECYPChI
paboThI paboThI
Pe3epBHOE Bpemsi 3 [[bubmuoTexa [JOK
https://m.edsoo.ru/7f41837¢]]
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 5
TEMATHUHYECKOE IINIAHUPOBAHMUE 9 KJIACC
No HaumenoBanue pa3aenoB v TeéM IpOrpaMMBbI KonmnuaectBo yacoB DnexTpoHHBIE (LU(POBDIE)
ul Beero| KonrtponbHbie I[IpakTHueckue 0bpasoBatebHbIE PECYPCEI
palboThI palboThI
Pa3nes 1. BemmecTBo M XUMHYeCKHe peaKIUA
1.1 |I[loBTOpenue u yriayOiaeHre 3HaHU OCHOBHBIX Pa3iesioB 5 1 [[bubmuoTeka [IOK
Kypca 8 kiacca https://m.edsoo.ru/7f41a636]]
1.2 |OcHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX PEAKIUI 4 [[bubmuoTeka [IOK
https://m.edsoo.ru/7f41a636]]
1.3 |DnexTpoauTuyecKas AUCCOIHAINA. XUMHUYECKUE PEAKIINH B 8 1 1 [[bubmuoTexa [JOK
pacTBopax https://m.edsoo.ru/7f41a636]]
Hroro no pazgeny 17
Pa3nes 2. HemeTayuibl M MX COeAMHEHHUS
2.1 |OOmmas xapakTepucTUKa XUMUUYECKHUX 3J1IeMeHTOB VIIA- 4 1 [[bubmuoTexa [JOK
rpynnsl. ["agoreHsl https://m.edsoo.ru/7f41a636]]
2.2 |OO0mas xapakTepUCTUKa XUMUIECKHUX JIeMEHTOB VIA- 6 [[BuGmmoTexa IIOK
rpynnbl. Cepa u €€ coeIuHeHHs https://m.edsoo.ru/7f41a636]]
2.3 |OO6mas xapakTepucTUKa XUMUUYECKUX AIEeMEHTOB V A- 7 1 [[bubmuoTeka [IOK
rpynnsl. A30T, Gpochop U UX coeqUHEHUS https://m.edsoo.ru/7f41a636]]
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Ne HanmenoBanue pa3zenos ¥ TEM IIPOrpaMMBbl KonnyecTBo yacos DnexTpoHHbIe (HUPPOBHIE)
n Beero| KonrponbHbie I[MpakTryeckue obpazoBatenbHbIE pecypebl
paboThI paboThI
2.4 |OO0mas XxapakKTepUCTUKAa XUMHUYECKHX dJIeMeHTOB [V A- 8 1 2 [[bubmuoTexa [JOK
rpynmsl. YTIepol ¥ KPEMHHIA U UX COSTUHEHHS https://m.edsoo.ru/7f41a636]]
Hroro no pazneny 25
Pa3nes 3. MeTanibl 1 X cOeIMHEHUS
3.1 |OOmue CBOICTBA METAJIIIOB 4 [[bubnuoTexa [JOK
https://m.edsoo.ru/7f41a636]]
3.2 |Baxwneiimme METaJIIbI U UX COCAMHEHUS 16 1 2 [[bubnuoTexa [JOK
https://m.edsoo.ru/7f41a636]]
Hroro no paznemny 20
Pasnen 4. Xumus 4 okpy:kawuias cpeia
4.1 |BemecTBa u MaTepuaibl B )KM3HHU YEJTOBEKA 3 [[bubmuoteka [IOK
https://m.edsoo.ru/7t41a636]]
Hroro no paznemny 3
PeszepBHOe Bpemst 3 [[bubmuoTexa [JOK
https://m.edsoo.ru/7f41a636]]
OBIIEE KOJIMYECTBO YACOB I10 TTPOTPAMME 68 4 7
5. MOYPOUYHOE IIVTAHUPOBAHMUE 8 KJIACC
Ne Tema ypoxka KomnmnaectBo yacoB Jara DneKTpoHHBIE U(POBBIE
/1 Beero| Koutponbhbie | Ipaxtnueckue | H3Y9eHHS o0pa3oBaTenbHbIE PECYPCHI
paboThI paboThI

[[IIpenmet xumuu. Posib XUMHM B ®KU3HH YesoBeka. Tena

1 BemiecTBa]|

[[bubmuoTexa [IOK
https://m.edsoo.ru/ff0d210c]]
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Ne Tema ypoka KonunyecTtBo yacos [ara DJEeKTPOHHBIE IU(PPOBBIE
/n Beero| Konrpombhbie | Tlpaktuueckue | H3YUeHUA o0pa3oBaTeNbHbIE PECYPCHI
paboThI paboThI
2 |[[[TonsiTHe 0 METONAX MTO3HAHUS B XUMUH || 1 [[bubmuorexa [JOK
https://m.edsoo.ru/ff0d227¢]]
3 |[[TIpakTrueckas padota Ne 1 «IIpaBuna paboTsi B 1 [[bubmuorexa [JOK
naboparopuu ¥ IpUEMBI 0OpaIIeHUs ¢ 1a00PaTOPHBIM https://m.edsoo.ru/ff0d23dc]]
o0opyaoBaHuEM» ]
4 |[[YucTeie BemecTBa U cMech. CTIOCOOBI pa3ielieHus 1 [[Pubmmoreka LIOK
cMmeceit] | https://m.edsoo.ru/ff0d26ca]]
5 |[[ITpaktuueckas padota Ne 2 «Pa3nenenue cmecei (Ha 1 [[bubnuoTexa [IOK
pUMepe OYMCTKH MTOBAPEHHOM COMN )» || https://m.edsoo.ru/ff0d28c8]]
6 |[[[ATOMBI U MOJEKYJIbI]] 1 [[bubnuoTexa [IOK
https://m.edsoo.ru/ff0d2a6¢]]
7 |[[Xumudeckue sneMeHThl. 3HaKu (CUMBOJIBI) XUMHUYECKUX || 1 [[bubmuotexa [JOK
3JIEMEHTOB] | https://m.edsoo.ru/ff0d2be8]]
8 |[[IIpocTbie 1 clOXKHBIE BElIEeCTBA] | 1 [[bubmuoTexa [IOK
https://m.edsoo.ru/ff0d2a6c]]
9 |[[ATOoMHO-MONIEKYIIpHOE yUeHUE] | 1 [[bubmuorexa [JOK
https://m.edsoo.ru/ff0d2d501]]
10 |[[3axOH ITOCTOSHCTBA COCTaBa BEIIECTB. XUMUYCCKAs 1 [[Pubmmoreka [IOK
dbopmyna. BaneHTHOCTh aTOMOB XUMHYECKHX https://m.edsoo.ru/ff0d2eae]]
3JIEMEHTOB] |
11 |[[OTtHOCHTEeNbHAS aTOMHas Macca. OTHOCHUTEITbHAS 1 [[Pubmmorexa [IOK
MOJIEKYJIsIpHast Maccal | https://m.edsoo.ru/ff0d323c]]
12 |[[MaccoBas 10Ji1 XMMUYECKOTO 3JIEMEHTA B 1 [[bubmuoTexa [IOK
coeMHeHuH || https://m.edsoo.ru/ff0d350¢]]
13 |[[KomuuecTBo BemecTBa. Mosb. MomnspHas Maccal] 1 [[bubmuorexa [JOK

https://m.edsoo.ru/ff0d52301]]
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Ne Tema ypoka KonunyecTtBo yacos [ara DJEeKTPOHHBIE IU(PPOBBIE
/n Beero| Konrpombhbie | Tlpaktuueckue | H3YUeHUA o0pa3oBaTeNbHbIE PECYPCHI
paboThI paboThI
14 |[[Pu3nyecKue U XUMHUYECKHUE SIBIICHUS. XUMUYECKas 1 [[bubmuorexa [JOK
peakus| | https://m.edsoo.ru/ff0d37fa]]
15 |[[IIpyu3HaKu 1 yCIOBUSA NPOTEKAHUS XUMUYECKHUX 1 [[bubmuorexa [JOK
peaxmii] | https://m.edsoo.ru/ff0d3al6]]
16 |[[3akoH coxpaHeHuUs1 MacChl BEUIECTB. XUMUYECKUE 1 [[bubnuoTexa [IOK
ypaBHEeHHS | | https://m.edsoo.ru/ff0d3b88]]
17 |[[Beraucienust KOIUYIECTBA, MACCHI BEIIESCTBA 1O 1 [[PubmmoTreka LIOK
YpaBHEHUSAM XUMHYECKHUX PEaKIMii]] https://m.edsoo.ru/ff0d5708]]
18 |[[Knmaccudukarius XUMUIECKIX PEaKIuil (COSTUHCHHMSI, 1 [[bubmuorexa [JOK
pa3noKeHus, 3aMeIIeHUs, oOOMeHa)]] https://m.edsoo.ru/ff0d3f34]]
19 |[[M. B. JIoMOHOCOB — YUY€HBII-3HIIMKIIONEINUCT. 1 [[bubnuoTeka [IOK
O0o00mIeHre U CHCTEeMaTH3alns 3HaAHUH | | https://m.edsoo.ru/ff0d40c4]]
20 |[[KonTponwsHas pabota Nel o reme «Bemectsa u 1 1 [[Pubmmoreka [IOK
XUMUYECKUE PEaKLN» || https://m.edsoo.ru/ff0d4290]]
21 |[[Bo3myx — cMmech razos. CoctaB Bo3ayxa. Kucnopon — 1 [[bubnuoteka [IOK
3JIEMEHT U MpocToe BemecTBo. O30H]| https://m.edsoo.ru/ff0d448e]]
22 |[[Pu3nueckne U XUMHUYECKUE CBOMCTBA KUCIOPOAa 1 [[bubnuoTexa [IOK
(peakiuu okucienus, ropeane). [loasitue 06 okcumax|| https://m.edsoo.ru/ff0d4614]]
23 |[[CriocoObl momy4eHust KUCI0poAa B 1a00paTOpUu U 1 [[bubaroreka [IOK
npoMbIIeHHOCTH. [IpumeHenue kucnopoaal| https://m.edsoo.ru/ff0d497a]]
24 |[[TeruoBoit 3¢hpeKT XUMUUECKOH peaklnu, HOHATHE O 1 [[bubaunoreka [IOK
TEPMOXHUMHYECKOM YpaBHEHUH, 9K30- U https://m.edsoo.ru/ff0d4790]]
SHJOTEPMHUUECKUX PEAKITUSX ]|
25 |[[TommuBo (HE(TH, yroiib U MeTaH). 3arps3HeHHE 1 [[bubmuoTexa [IOK

BO3]IyXa, CITIOCOOBI €r0 TIPeI0TBpAICHUS ||

https://m.edsoo.ru/ff0d4c4a]]
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Ne Tema ypoka KonunyecTtBo yacos [ara DJEeKTPOHHBIE IU(PPOBBIE
/n Beero| Konrpombhbie | Tlpaktuueckue | H3YUeHUA o0pa3oBaTeNbHbIE PECYPCHI
paboThI paboThI
26 |[[IIpakTuueckas padorta Ne 3 o reme «IloydueHue u 1 1 [[bubmuorexa [JOK
coOupaHHe KUCIOPO/Ia, U3yYCHUE €T0 CBOWCTBY || https://m.edsoo.ru/ff0d4ae2]]
27 |[[Bomopoa — 37€MEHT U TPOCTOE BEILIECTBO. 1 [[bubmuorexa [JOK
Haxoxnenue B ipupoe]] https://m.edsoo.ru/ff0d4dd0]]
28 |[[®Pu3nuecKkue 1 XUMHUYECKHE CBOMCTBA BOJAOPO/IA. 1 [[bubnuoTexa [IOK
[Ipumenenue Bomopoaal] https://m.edsoo.ru/ff0d4dd0]]
29 |[[IlonsiTHe O KUCIOTaX U COJSX ]| 1 [[bubmuotexa [JOK
https://m.edsoo.ru/ff0d50d2]]
30 |[[CrmocoOsI moyueHust BOJAOpOAa B 1aboparopuu] ] 1 [[bubmmoTeka [TOK
https://m.edsoo.ru/ff0d4dd0]]
31 |[[IIpakTuueckas padota Ne 4 mo Teme «llomyuenue u 1 | [[bubnuoTeka [IOK
cobupaHue BOJOpOa, U3yUE€HUE €r0 CBOUCTBY || https://m.edsoo.ru/ff0d4142]]
32 |[[[MonspHbIif 00bE€M ra30B. 3aK0H ABoraapo]| 1 [[bubmuotexa [JOK
https://m.edsoo.ru/ff0d542e]]
33 |[[Brruncnenus o0bEMa, KOJIMUECTBA BEIIECTBA ra3a 1o 1 [[bubmuotexa [JOK
€ro U3BECTHOMY KOJIMUYECTBY BEIECTBA MK 00BEMY]] https://m.edsoo.ru/ff0d55a01]]
34 |[[Bbruucienust 00bEMOB ra3oB 10 YPAaBHEHUIO PEAKIIUN 1 [[bubnuoTexa [IOK
Ha OCHOBE 3aKOHA 00bEMHBIX OTHOIIECHUH Ta30B]] https://m.edsoo.ru/ff0d5708]]
35 |[[Pu3nyeckre 1 XUMHUYECKHE CBOKWCTBA BOAMI | | 1 [[bubnuoTexa [IOK
https://m.edsoo.ru/ff0d587a]]
36 |[[CoctaB ocHoBanuii. [TonaTre 00 nHIMKATOpAX]] 1 [[bubaunorexa [JOK
https://m.edsoo.ru/ff0d59e2]]
37 |[[Bona kak pactBoputens. HaceieHHbie u 1 [[bubmuorexa [JOK

HEHACBHIIIIEHHBIE PACTBOPBL. MaccoBasi 10Jis BEIIECTBA B
pactBope]]

https://m.edsoo.ru/ff0d5b40]]
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Ne Tema ypoka KonunyecTtBo yacos [ara DJEeKTPOHHBIE IU(PPOBBIE
/n Beero| Konrpombhbie | Tlpaktuueckue | H3YUeHUA o0pa3oBaTeNbHbIE PECYPCHI
paboThI paboThI
38 |[[[TIpakTrueckas padota Ne 5 mo Teme «IIpuroroBienue 1 1 [[bubmuorexa [JOK
PacTBOPOB € OMPEICIEHHON MacCOBOM JoJei https://m.edsoo.ru/ff0d5eba]]
PacTBOPEHHOTO BEIIECTBAY | ]
39 |[[KontposbHas padora Ne2 o Teme «Kuciopos. 1 1 [[bubmuorexa [JOK
Bonopoxa. Boga»]] https://m.edsoo.ru/ff0d6342]]
40 |[[Oxkcuubl: cocTaB, KiIaccu(pUKaImsi, HOMEHKIATypa]] 1 [[bubmuorexa [JOK
https://m.edsoo.ru/ff0d664e]]
41 |[[ITony4yeHHE U XUMUUYECKUE CBOMCTBA KUCIOTHBIX, 1 [[bubnuoTexa [IOK
OCHOBHBIX U aM(OTEPHBIX OKCHJIOB] | https://m.edsoo.ru/ff0d664e]]
42 |[[OcHoBanus: cocTaB, kiaccuuKalus, HOMEHKIaTypa]| 1 [[bubnuoTexa [IOK
https://m.edsoo.ru/ff0d67ca]]
43 |[[TTony4yeHHE U XUMHUYECKHE CBOWCTBA OCHOBAHMH| | 1 [[bubmuotexa [JOK
https://m.edsoo.ru/ff0d67ca]]
44 | [[KucnmoTsl: cocTaB, Kinaccudukarys, HOMEHKIATypa] | 1 [[bubmuoTexa [IOK
https://m.edsoo.ru/ff0dfee2]]
45 |[[TTony4yeHHEe U XUMHUYECKHE CBOMCTBA KUCIIOT]| 1 [[bubmuoTeka [JOK
https://m.edsoo.ru/ff0dfee2]]
46 |[[Comu (cpenHue): HOMEHKIATypa, CIIOCOObI MOTYyYSHHUS, 1 [[bubamnoreka LIOK
XUMHUYECKHUE CBOMCTBA] | https://m.edsoo.ru/00ad9474]]
47 |[[TTpakTrueckas padota Ne 6. Permenne 1 1 [[bubmuorexa [JOK
AKCTIEPUMEHTAIBHBIX 33/1a4 10 TeMe « OCHOBHBIE KJIACCHI https://m.edsoo.ru/00ad9b7c]]
HEOPTraHUYECKUX COCTMHEHUII]]
48 |[[I'eneTnueckas CBsI3b MEXAY KlacCaMU HEOPTaHUUYECKHUX 1 [[bubmuoTexa [IOK
COCTMHCHMI || https://m.edsoo.ru/00ad9a50]]
49 |[[O600meHre  cHCTEeMAaTH3aIKS 3HAHHH | | 1 [[Pubmmorexa [IOK

https://m.edsoo.ru/00ad9cb2]]
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Ne Tema ypoka KonunyecTtBo yacos [ara DJEeKTPOHHBIE IU(PPOBBIE
/n Beero| Konrpombhbie | Tlpaktuueckue | H3YUeHUA o0pa3oBaTeNbHbIE PECYPCHI
paboThI paboThI
50 |[[[KonTponbHas padoTa Ne3 mo Teme "OCHOBHBIE KJIACCHI 1 1 [[bubmuorexa [JOK
HEOPTaHMYECKUX COSTMHECHUN" || https://m.edsoo.ru/00ad9ela]]
51 |[[TIepBble MOMBITKH KIACCH(PUKAIIMH XUMUIESCKIX 1 [[bubmuorexa [JOK
asieMeHTOB. [ToHSATHE O rpynmax CXOAHBIX 3JIEMEHTOB] | https://m.edsoo.ru/00ad9ffa]]
52 |[[ITlepuoaunueckuii 3akoH u [lepuoauueckas cuctema 1 [[bubnuoTexa [IOK
xuMu4eckux anemeHToB J[. . Mennaeneena]| https://m.edsoo.ru/00ada52c]]
53 |[[IIeproasl, TpyMIIBI, TOATPYIIIH]] 1 [[bubmuotexa [JOK
https://m.edsoo.ru/00ada52c]]
54 |[[Ctpoenue aTomoB. CocTaB aTOMHBIX siziep. M3oTomsi]] 1 [[bubmuorexa [JOK
https://m.edsoo.ru/00ada342]]
55 |[[CTpoeHue 31eKTpOHHBIX 000JI0YEK AaTOMOB 3JIEMEHTOB 1 [[bubnuoTeka [IOK
[Tepuoanueckoii cucremsl 1. 1. Menneneenal]| https://m.edsoo.ru/00ada6bc]]
56 |[[XapakTepucTrKa XUMUUYECKOTO DJIIEMEHTA IO €r0 1 [[bubmuotexa [JOK
nonoxeHuto B [lepuognueckoii cucreme /1. 1. https://m.edsoo.ru/00ada824]]
Menneneenal]
57 |[[3nauenue Ilepuoauyeckoro 3aKoHa sl pa3BUTH 1 [[bubnuoTexa [IOK
Hayku U npaktuku. 1. 1. MenneneeB — y4éHblii, https://m.edsoo.ru/00ada96e]]
NeJaror ¥ rpakJIaHuH| ]
58 |[[D1eKTpoOTpHIATENIBHOCTh AaTOMOB XUMHUYECKUX 1 [[bubaroreka [IOK
3JIEMEHTOB] | https://m.edsoo.ru/00adaab8]]
59 |[[MoHHass XuUMHYEeCKasl CBS3b || 1 [[Pubmmorexa [IOK
https://m.edsoo.ru/00adac34]]
60 |[[KoBanenTHas monsipHasi XUMHYECKas CBS3b || 1 [[bubmuorexa [JOK
https://m.edsoo.ru/00adaab8§]]
61 |[[KoBaneHTHas HemoJsipHasi XUMHUUYECKasl CBS3b| | 1 [[bubmuoTexa [IOK

https://m.edsoo.ru/00adaab9]]
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Ne Tema ypoka KonunyecTtBo yacos [ara DNEeKTPOHHBIE IUPPOBBIE
/n Beero| Kowtponbhsie | Ilpaktuueckue | H3YUeHUA o0Opa3oBaTeibHbIE PeCypChI
paboThI paboThI
62 |[[CteneHb okuCIICHUS || 1 [[bubmuoTexa [JOK
https://m.edsoo.ru/00adae28]]
63 |[[OxkuCIUTENbHO-BOCCTAHOBUTEIBHBIC PEAKIIUH ] 1 [[bubmuoTexa [JOK
https://m.edsoo.ru/00adb076]]
64 |[[Oxucaurenu u BOCCTAHOBUTENH | 1 [[bubmuoTeka [IOK
https://m.edsoo.ru/00adb076]]
65 |[[KontposbHas padora Ne4 o teme «CtpoeHue aroma. 1 1 [[bubnuoTexa [JOK
XuMHu4YecKas CBS3b» || https://m.edsoo.ru/00adb486]]
66 |[[Pe3epBHbIil ypok. OOOOIICHNE U CHCTEMATH3AIIHS 1 [[bubmuoTexa [JOK
3HAHMH] | https://m.edsoo.ru/00adb33c]]
67 |[[Pe3epBHbIii ypok. O000IIEHNE U CHCTEMAaTU3alIHS 1 [[bubmuoTeka [IOK
3HAHUH] | https://m.edsoo.ru/00ad9cb2]]
68 |[[Pe3epBHbIil ypok. O000IIIEHNE 1 CHCTEMATH3AITUS 1 [[bubmuoTexa [JOK
3HAHMM] | https://m.edsoo.ru/ff0d61c6]]
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 4
MOYPOYHOE INJIAHUPOBAHMUE 9 KJIACC
Ne Tema ypoka KonnyecTBo yacos [ara DneKTpoHHBIE U(POBHIE
n/m Beero|| Korrpomsrete | TTpaxtieckue | M3YHeHus o0pa3oBaTenbHbIE PeCypPCHI
paboThI paboThI
1 |[[TIlepunoanueckuii 3akoH. [leproandeckas cucrema 1 [[PubmmoTrexa [IOK
xuMudeckux snemerToB [. Y. Menneneena]| https://m.edsoo.ru/00adb59¢]]
2 |[[3axOHOMEPHOCTHU B U3MEHEHUHU CBOMCTB XUMHUUYECKHUX 1 [[bubmuoTexa [IOK
2JIEMEHTOB TIEPBBIX TPEX MEPHOIOB] | https://m.edsoo.ru/00adb6b6]]
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Ne Tema ypoka KonunyecTBo yacos [ara DNEeKTPOHHBIE IUPPOBBIE
n/n Beero|| Konrpomsheie | Tlpaktnueckue | M3YHeHuA o0Opa3oBaTeibHbIE PeCypChI
paboThI paboThI
3 |[[Knaccudukarus ¥ HOMEHKIATypa HEOPraHUYECKUX 1 [[bubmuorexa [JOK
BEIICCTR] | https://m.edsoo.ru/00adb7e2]]
4 |[[Bumbl XMMUYECKOM CBSI3U U TUIIBI KPUCTATUTUYECKUX 1 [[bubmuorexa [JOK
peméToK]| https://m.edsoo.ru/00adbac6]]
5 |[[KonTtpoasHas pabora Nel mo teme «IloBTOpeHue n 1 1 [[1]
yrayOseHre 3HaHuH OCHOBHBIX pa3esioB Kypca 8§ kiacca»||
6 |[[Knaccudukaiys XUMUIECKIX PEaKIIUN 110 Pa3THIHBIM 1 [[bubmuotexa [JOK
npu3HaKaMm]| | https://m.edsoo.ru/00adbcb0]]
7 |[[TlonsiTHEe O CKOPOCTU XUMHUECKOM peakuuu. [TonsiTue o 1 [[bubmuorexa [JOK
TOMOTCHHBIX U TeTEPOTCHHBIX PEAKITUIX ]| https://m.edsoo.ru/00adbe9a]]
8 [[[[TonaTHe 0 XUMHYECKOM paBHOBECHUU. DaKTOPHI, 1 [[bubnuoTeka [IOK
BIIMSIOLINE Ha CKOPOCTh XUMUYECKON PEAKIIUU U https://m.edsoo.ru/00adc28c]]
MOJIOKEHUE XMMUYECKOTO PAaBHOBECHS | |
9  |[[OxucnuTenbHO-BOCCTAHOBUTEIbHBIE PEAKIUH ]| 1 [[bubmuoTexa [IOK
https://m.edsoo.ru/00adcade]]
10 |[[Teopwus snexrponuTrueckoi auccounanuu. CUIbHbBIE U 1 [[bubmuorexa [JOK
ca0ble ANEKTPOJIUTHI| | https://m.edsoo.ru/00adcd68]]
11 |[[MoHHBIEe ypaBHEHUSI peaKinii]] 1 [[bubmuotexa [JOK
https://m.edsoo.ru/00add448]]
12 |[[Xumuyeckue CBOMCTBA KUCIOT U OCHOBAaHUM B CBETE 1 [[bubmuoTexa [IOK
MIPEICTABJICHHUH 00 SJIEKTPOTMTHIECKOM TUCCOIUAIIHH | | https://m.edsoo.ru/00add5d8]]
13 |[[Xumudeckue CBOICTBA coJieli B CBETE MPECTaBICHUI 00 1 [[bubmuoTexa [IOK
AJIEKTPOJIUTUYECKON TUCCOIHAITIH || https://m.edsoo.ru/00add8b2]]
14 |[[TIonsiTre 0 TUIPOTU3E COEH ] 1 [[Pubmmorexa [IOK

https://m.edsoo.ru/00add9d4]]
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Ne Tema ypoka KonunyecTBo yacos [ara DNEeKTPOHHBIE IUPPOBBIE
n/n Beero|| Konrpomsheie | Tlpaktnueckue | M3YHeHuA o0Opa3oBaTeibHbIE PeCypChI
paboThI paboThI
15 |[[O606meHue u cucTeMaTh3anys 3HAaHHH | | 1 [[bubmuorexa [JOK
https://m.edsoo.ru/00addd12]]
16 |[[IIpakTudeckas padota Ne 1. «Permenue 1 1 [[bubmuorexa [JOK
IKCIIEPUMEHTATBHBIX 321249 || https://m.edsoo.ru/00addbfa]]
17 |[[KonTponbHas paboTa No2 1o Teme « DJIeKTPOIUTUYECKAs 1 1 [[bubnuoTexa [IOK
JTUCCOITUAINS. XUMHUYECKHE PEAKIIMK B pacTBOpax»|] https://m.edsoo.ru/00addec0]]
18 |[[OO1as xapakTeprucTuKa raJIorTeHOB. XUMUYECKUE 1 [[bubmuotexa [JOK
CBOMCTBa Ha IpuMepe xjopa]] https://m.edsoo.ru/00addfe2]]
19 |[[XnopoBomopon. CossiHas KUCIIOTa, XAMUYECKHUE CBOMCTRA, || 1 [[bubmuorexa [JOK
MoJTy4eHue, MpUMEHEHHE ] | https://m.edsoo.ru/00ade104]]
20 |[[[IIpaxTuueckas padoTa Ne 2 o teme «Ilomydenue constHOU 1 | [[bubnuoTeka [IOK
KHCJIOTBI, U3yUeHHe €€ CBONCTBY || https://m.edsoo.ru/00ade348]]
21 |[[Bbrurcnenus no ypaBHEHUSIM XUMHUYECKUX PEaKUi, eciu 1 [[bubnuoteka [IOK
OJIMH U3 PEareHTOB JIaH B U30BITKE] | https://m.edsoo.ru/00ade488]]
22 |[[O6mas xapakTepucTrKa 31eMeHTOB VIA-rpymis]] 1 [[bubnuoteka [IOK
https://m.edsoo.ru/00ade64a]]
23 |[[AnnoTpomnHble MOAM(UKaIUU cepbl. HaxoxaeHue cepbl 1 1 [[bubnuoTexa [IOK
e€ COeIMHEHHI B IPUPOC. XUMHUYECKUE CBOICTBA CEPHI| | https://m.edsoo.ru/00ade64al]]
24 |[[CepoBonopoa, cTpoeHHe, PU3NUECKUE U XUMUYECKHE 1 [[bubaroreka [IOK
CBOMCTBa]] https://m.edsoo.ru/00ade802]]
25 [[[Oxkcunsi cepol. CepHasi KUCIIOTa, GU3HUECKUE U 1 [[bubmuoTexa [IOK
XUMUYECKHE CBOMCTBA, MPUMEHEHHE] | https://m.edsoo.ru/00adea28]]
26 |[[XumMuueckue peakiuu, JeKalmue B OCHOBE 1 [[Pubmmorexa [IOK

MPOMBINIIEHHOTO CII0C00a MOTyUYeHUs! CEPHOM KUCIIOTHI.
XHUMHYECKOE 3arPsI3HEHHIE OKPYKAIOIIEH CPEIbI
COEIMHEHUSIMU CephI| |

https://m.edsoo.ru/00adec8a]]



https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a

Ne Tema ypoka KonunyecTBo yacos [ara DNEeKTPOHHBIE IUPPOBBIE
n/n Beero|| Konrpomsheie | Tlpaktnueckue | M3YHeHuA o0Opa3oBaTeibHbIE PeCypChI
paboThI paboThI
27 |[[Bpraucienue MaccoBOM 01 BbIXOAa MpoyKTa peakuuu ] || 1 [[bubmuorexa [JOK
https://m.edsoo.ru/00adec8al]]
28 |[[Ob1mas xapakTepUCTHKA 3JIEMEHTOB V A-rpynibl. A30T, 1 [[bubmuorexa [JOK

pacmnpocTpaHeHHe B IpUpoe, pU3ndeckre U XUMHUECKHe
cBOICTBa]]

https://m.edsoo.ru/00adeea6]]

29 [[[AMMuak, ero pU3NIeCKHE U XUMUICCKHE CBOMCTBA, 1 [[Pubmmoreka LIOK
MoJTy4YeHue U MpuMeHeHue | | https://m.edsoo.ru/00adf004]]

30 |[[IIpakTuueckas padota Ne 3 mo Teme «Ilomyuenue 1 | [[bubnuoTexa [IOK
aMMUaKa, U3y4eHUe er0 CBOWCTBY || https://m.edsoo.ru/00adf1801]]

31 |[[A3oTHas kucaoTa, e€ GU3nYeCKre 1 XUMUUIECKHE 1 [[bubnuoTexa [IOK
CBOMCTBa]| https://m.edsoo.ru/00adf306]]

32 |[[Mcnionp30BaHUE HUTPATOB U COJIEH aMMOHUS B KaYECTBE 1 [[bubmuotexa [JOK
MHUHEpaJIbHBIX YA0OpeHHd. XUMHUYEeCKOe 3arpsi3HEHHE https://m.edsoo.ru/00adf518]]
OKPY’KaOIIECH Cpeibl COETMHEHHUSIMU a30Ta] |

33 |[[Docdhop. Oxcua pochopa (V) u pochopnas kucnora, 1 [[bubmuotexa [JOK
duznyecKkne 1 XUMUYECKHE CBONCTBA, MOTy4YeHue| | https://m.edsoo.ru/00adf68a]]

34 |[[Ucnonbs3oBanue ¢pocdaToB B KaUECTBE MHHEPATHHBIX 1 [[bubnuoTexa [IOK
yaoOpeHuit. 3arps3HeHue npupoIHoi cpeasl hocharamu]| https://m.edsoo.ru/00adfc20]]

35 |[[Yraepon, pacipocTpaHeHue B Ipupoe, GU3NUecKue U 1 [[bubaroreka [IOK
XUMHUYECKHUE CBOUCTBA] | https://m.edsoo.ru/00adfd9c]]

36 |[[Oxcunsl yriepoaa, ux Gpu3N4eCKue U XUMHUIECKUE 1 [[bubmuorexa [JOK
CBOMCTBA. DKOJIOTHUYECKHE MTPOOIIEMBI, CBSI3aHHBIE C https://m.edsoo.ru/00adfebe]]
okcuaom yriaepoxaa (IV)]]

37 |[[YronbHas KuciaoTa v €€ coiu| ] 1 [[bubanoreka [JOK

https://m.edsoo.ru/00ae006c]]



https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c

Ne Tema ypoka KonunyecTBo yacos [ara DNEeKTPOHHBIE IUPPOBBIE
n/n Beero|| Konrpomsheie | Tlpaktnueckue | M3YHeHuA o0Opa3oBaTeibHbIE PeCypChI
paboThI paboThI
38 |[[IIpakTuueckas padota Ne 4 o Teme "Ilonyyenue 1 1 [[bubnuoTexa LIOK
yraekucioro raza. KauecrBenHnas peakiius Ha kapOoHaT- https://m.edsoo.ru/00aec027¢]]
noH"]]
39 |[[IlepBoHaYabHBIC TOHATHS 00 OPTaHMYECKHUX BEIIECTBAX 1 [[bubmuorexa [JOK
KaK O COeIUHEHUSX yraepoaal] https://m.edsoo.ru/00ae054¢]]
40 |[[KpemHuii u ero coenuHeHuUsA| | 1 [[bubmuorexa [JOK
https://m.edsoo.ru/00ac080a]]
41 |[[IIpakTuyeckas padora Ne 5. Perenue 1 | [[bubnuoTexa [IOK
AKCIIEPUMEHTANIbHBIX 33]1a4 110 TeMe «BaxHeimme https://m.edsoo.ru/00ae0bf2]]
HEMETaJUIbl U UX COSAUHEHUS ||
42 |[[KorTponpHas padota Ne3 mo teme «Baxkueiime 1 1 [[PubmmoTreka LIOK
HEMETAJUTBl U KX COCTUHEHUS || https://m.edsoo.ru/00aec0e18]]
43 |[[O6mu1ast xapaKTepUCTHUKAa XUMUUECKHX JIEMEHTOB — 1 [[bubmuoTexa [IOK
MeTaJIOB. MeTainueckasi CBsi3b M MeTaJlInyecKas https://m.edsoo.ru/00ae103e]]
KpucTauimyeckas pemeéerka. Gusnyeckne cBONCTBa
METAJLJIOB] |
44 |[[XuMHUYECKHE CBOMCTBA METAILIOB. DIIEKTPOXUMUICCKUN 1 [[BubmmoTrexa [IOK
P HAPSDKEHU MEeTaIlIoB | | https://m.edsoo.ru/00ael156]]
45 |[[O6mme criocoOb! mosyyeHust MeTayioB. CIiIaBhbl. 1 [[bubmuorexa [JOK
Borunicnienus no ypaBHeHUSIM XMMHUECKUX peaKui, eCiu https://m.edsoo.ru/00ael156]]
OJIMH U3 PEareHTOB COJACPIKHUT MpUMecH ]|
46 |[[TToHsITHE O KOPPO3UU METAILIOB] | 1 [[bubmuorexa [JOK
https://m.edsoo.ru/00ae1278]]
47 |[[1IlemouHbIe METAILIBI]| 1 [[bubanoreka [JOK
https://m.edsoo.ru/00ae14b2]]
48 |[[Okcuabl ¥ TUIPOKCUIBI HATPUS U KaHs| | 1 [[bubmuoTexa [IOK

https://m.edsoo.ru/00ae14b2]]



https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
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Ne Tema ypoka KonunyecTBo yacos [ara DNEeKTPOHHBIE IUPPOBBIE
n/n Beero|| Konrpomsheie | Tlpaktnueckue | M3YHeHuA o0Opa3oBaTeibHbIE PeCypChI
paboThI paboThI
49 |[[lIlenmoyHO3€MENIbHBIE METAIIIBI — KAJIBIIUH U MarHui| | 1 [[bubmuorexa [JOK
https://m.edsoo.ru/00ae15e8]]
50 |[[Baxneniue coeuHEHUS Kaablus ]| 1 [[bubmuorexa [JOK
https://m.edsoo.ru/00ae15e8]]
51 |[[O600mieHue u cucreMaTu3alus 3HaHUi | | 1 [[1]
52 |[[PK&cTkocTh BOABI M CIIOCOOBI €€ yCTpaHeHHUH | | 1 [[bubnuoTexa [IOK
https://m.edsoo.ru/00aec1886]]
53 |[[TIpakTudeckas padota Ne 6 mo reme "XKECTKOCTh BOABI U 1 | [[bubnuoTexa [IOK
MeTOJIbI €€ yeTpaneHus ' || https://m.edsoo.ru/00aelae8]]
54 |[[AnromuHMI] ] 1 [[bubmuotexa [JOK
https://m.edsoo.ru/00aelc64]]
55 |[[AmdoTepHbie CBOICTBA OKCHA U TUAPOKCUIA] | 1 [[bubmuotexa [JOK
https://m.edsoo.ru/00aelc64]]
56 |[[’Kene3o]] 1 [[Pubmmorexa [IOK
https://m.edsoo.ru/00ae1d86]]
57 |[[Oxcunsl, ruapokcuast u conu xkenesa (II) u sxemnesa (1I1)]] 1 [[bubnuoTexa [IOK
https://m.edsoo.ru/00ae35¢e6]]
58 |[[O606meHne u cucTeMaTH3alus 3HaHUH | | 1 (1]
59 |[[IIpakTuueckas pabota Ne 7. Pemienue 1 1 [[bubnuoTexa [IOK
AKCTICPUMEHTAIBHBIX 33/1a4 10 TeMe « BaykHeHIne MeTauTbl https://m.edsoo.ru/00ae3deg]]
U UX COEUHEHU ||
60 |[[Bpruucnenus no ypaBHEHUsIM XUMUYECKUX peakuuii, ecnu| 1 [[bubmuoTexa [IOK
OJIMH U3 PEareHTOB JaH B U30BITKE WU COJIEPKUT TIPUMECH. https://m.edsoo.ru/00ae1750]]
Brrurcnenus MaccoBO 101 BBIXOJIa MPOIYKTa peaKIuHu]| |
61 |[[O6o6menue u cuctemMaTu3anus 3HaHUH ] | 1 [[1]



https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750

Ne Tema ypoka KonunyecTBo yacos [ara DJEeKTPOHHBIE TUPPOBBIE
n/n Beero| Konrpomsheie | ITpaxtnueckue | M3YHeHUA o0pa3oBaTenbHbIE PECYPCHI
paboThI paboThI
62 |[[KonTpoasHas padota Ned o Teme «BakHeHIITHE METAILITBI 1 1 [[1]
U UX COCUHEHUS ||
63 |[[BemiecTBa n MmaTepuasbl B MOBCEAHEBHOM KU3HU 1 [[bubmuorexa [JOK
yeoBekal| https://m.edsoo.ru/00ae3£50]]
64 |[[Xumuueckoe 3arps3HeHUE OKPYKaroIIen cpeibl] | 1 [[bubnuoTexa [IOK
https://m.edsoo.ru/00ae4270]]
65 |[[Posb XMMUU B pelIEHUN IKOJIOTHIECKUX MPodIeM]] 1 [[bubmuotexa [JOK
https://m.edsoo.ru/00ae4270]]
66 |[[Pe3epBHbIil ypok. O0OOIICHHE 1 CUCTEMATH3AIIHS 1 [[bubmuorexa [JOK
3HAHMH] | https://m.edsoo.ru/00ae0dOa]]
67 |[[Pe3epBHbIii ypok. O000IIEHNHE 1 CUCTEMATHU3AIIHS 1 [[bubnuoTeka [IOK
3HAHUH] | https://m.edsoo.ru/00adb33c]]
68 |[[Pe3epBHbIit ypok. O000IIIEHNE U CHCTEMATH3AIUS 1 [[bubmuotexa [JOK
3HAHMM] | https://m.edsoo.ru/00ad9cb2]]
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 7



https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2

MPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM

OBPA3OBATEJIbHOM ITPOT'PAMMBbBI

8 KJIACC
Koxa .
IDOBEDSIEMOL0 IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
posep 00pa3oBaTeJILHON MPOrPAMMbI OCHOBHOT'0 00111er0 00pa30BaHUs
pe3yJabTara
1 ITo Teme: «IlepBoHayaIbHBIC XUMHYECKUE MIOHSITHUS

PacKphIBaTh CMBICT OCHOBHBIX XUMUYECKUX MOHATHI: aTOM, MOJIEKYJIa,
XUMUYECKHUH 3JIEMEHT, IPOCTOE BEIIECTBO, CJI0KHOE BEIIECTBO, CMECh
(omHOpOIHAS M HEOAHOPOHAS ), BAJICHTHOCTh, OTHOCUTEIbHASI ATOMHAS
MOJIEKYJISIpHAsl Macca, KOJIMYECTBO BEIIeCTBAa, MOJIb, MOJISIpHAs Macca,

1.1 MaccoBast I0JIsSI XHMHYECKOTO 3JIEMEHTA B COSIMHCHUH, MOJIIPHBINA 00BEM,
XUMHUYECKAsl peaKIus, KiaacCu(pUKaIus peakiuii: peakIiuu COCTMHCHHUS,
peaKInU PA3IOKCHUS, PEAKITUH 3aMEIICHUsI, peaKIIni 0OMEHa, 3K30- U
SHJIOTEPMHYCCKHE PEaKIUH, TEIUIOBOK A((PEKT peakuu, pacTBOp, MaccoBas
JI0JISI BeIeCcTBa (MPOIEHTHAs! KOHIIGHTPAIMsI) B pACTBOPE

WIUTIOCTPUPOBATL B3AUMOCBA3b OCHOBHBIX XUMHUYCCKUX MOHATHH U IIPUMCHATD

1.2 .
9TH MOHSATHS IPH ONMCAHUY BEIIECTB U MX MPEBPALICHUN
13 HCIOJIb30BAaTh XUMUYECKYIO CUMBOJIUKY JUIsl COCTaBJIECHUs (POPMYJI BELIECTB U
' YpPaBHEHUN XMMHUYECKUX PEAKIUI
14 PacKpbIBaTh CMbICII 3aKOHOB COXPAaHEHMsI MacChl BELLIECTB, IIOCTOSHCTBA
' COCTaBa, aTOMHO-MOJIEKYJIIPHOT'O YU€HUs, 3aKOHAa ABOraapo
1.5 OIIpeJIeNIATh BAJIGHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCMHEHUSX
16 KJ1accu(UIUpoBaTh XMMUYECKHE PEaKLUH (110 YUCITY U COCTABY YUaCTBYIOIINX
' B PEAKIMH BEIIECTB, M0 TEIJIOBOMY (D (DEKTY)
1.7 BBIYHCIISITh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BEILIECTB
18 BBIUUCIISATH MAaCCOBYIO JIOJII0 XUMUYECKOTO 3JIEMEHTA 0 GpopmyJie
] COCAUHCHMUS,
1.9 BBIUHCIISITh MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE
1.10 IPUMEHSTh €CTECTBEHHOHAYUYHbIE METO bl TO3HAHMS — HAOJI0JICHHE,
' M3MEpEeHHNe, MOIETUPOBAaHNE, SKCIIEPUMEHT (peaJIbHbII U MBICJIEHHBIN)
2 ITo Teme: «BakHelne npeacTaBUTEIN HEOPIraHUYECKUX BELIECTBY
71 PacKpbIBaTh CMBICI OCHOBHBIX XUMUYECKUX MOHATHI: OKCHUJI, KUCIIOTA,
) OCHOBAaHHE, COJIb
29 OTIpeEIATh MPUHAUIEKHOCTD BELIECTB K OINpeIeIEHHOMY KilacCcy COeAMHEHUM
' 1o hopmynam
2.3 KJIaCCU(UIIMPOBATH HEOPTAaHUYECKUE BEIIECTBA

XapaKTepu30BaTh (OMUCHIBATh) OOIINE XUMUYECKHE CBOWCTBA BELIECTB
24 Pa3IMYHBIX KJIACCOB, OATBEPIKIAs ONMMCAHUE IPUMEPAMH MOJIEKYIISIPHBIX
YPABHEHUIN COOTBETCTBYIOIIUX XUMHUUYECKUX PEAKLIUN

IIPOTHO3UPOBATh CBOMCTBA BEILECTB B 3aBUCUMOCTH OT UX Ka4ECTBEHHOI'O
2.5 COCTaBa, BO3MOXHOCTH MPOTEKAHUSI XUMUYECKHX ITPEBPAILICHHI B PA3IUYHBIX
YCJIOBUSIX

2.6 CJIEIOBATh MPaBUJIAM IOJIb30BAHMSI XUMHUUECKOHN MOCY 101 1 JaOOPaTOPHBIM




Kon
NpoBepPsSIEMOro
pe3yJjbTarTa

IIpoBepsiemble peMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
00pa3oBaTeILHON MPOrPAMMbI OCHOBHOT'0 00111er0 00pa30BaHUus

000pyI0BaHKEM, a TaK)Ke MPaBUIIaM OOpAICHHUs C BEIECTBAMU

B COOTBETCTBHH C MHCTPYKIIUSMH 10 BBIITOJHEHHIO JTa00paTOPHBIX
XMUMHUYECKHX OIBITOB I10 MOJIYYEHUIO U COOMPAHUIO Ta3000pa3HbIX BEIIECTB
(BOIOpO/Ia M KUCIIOPO/IA), IPUTOTOBIICHUIO PACTBOPOB C OINPEIEIEHHON
MacCOBOH J0JI€M paCTBOPEHHOIO BEILIECTBA, IJIAHUPOBATh U IIPOBOAUTH
XUMHYECKHE IKCIICPUMEHTHI

10 PACMO3HABAHUIO PACTBOPOB HIETIOYEH U KUCIIOT C TIOMOIIBI0 HHIUKATOPOB
(makmyc, heHondTanenH, METUIOPAHXK U IPYTHE)

2.7

IIPOBOJIUTH PAaCYEThI 110 YPABHEHHUIO XMMHUYECKOM pEaKIIMU

ITo Teme: «Ilepuoguyecknii 3akoH u llepuoauyeckas cucreMa XUMHYECKUX
sneMmeHToB JI. 1. MenneneeBa. CTpoeHrne aToMOB. XUMHUYECKas CBS3b.
OKHCJIUTEIbHO-BOCCTAHOBUTEIHHBIC PEAKIIHI)

3.1

PacKpbIBaTh CMBICII OCHOBHBIX XMMUYECKHX MOHATHI: PO aToMa,
AJIEKTPOHHBIN CJIOH aToMa, aTOMHast OpOUTallb, PaInyC aToMa, XUMHUECKast
CBS13b, MOJISIPHAs U HEMOJIIpHAsi KOBAJIEHTHAs! CBA3b, AJIEKTPOOTPHUILIATEIbHOCTD,
VOHHAsI CBSI3b, MOH, KATHOH, AHUOH, CTEIIEHb OKUCJICHUS

3.2

KJ'IaCCI/I(bI/II_[I/IpOBaTb XUMHNYCCKHNEC DJICMCHTBI

33

OIMCHIBATH M XapaKTepu30BaTh Tabmmunyo Gopmy Ileproanmueckoii cucremMbl
XMUMHUYECKHX 3JIEMEHTOB: pa3jnyaTh MOHATHUS «TJIaBHas nmoarpymnmna (A-
rpynna)» u «nobdounas noarpynna (brpymnmna)», «manbie» U «00IbIINAEN
HEPUOJIbI

34

packpsiBaTh cMbici [lepuonnueckoro 3akona .M. Menzaeneesa:
JNEMOHCTPHUPOBATh MOHUMAHHUE MEPUOINIECKON 3aBHCUMOCTH CBOWCTB
XUMHWYCCKHUX DJIEMCHTOB OT UX ITOJOXXCHUA B HepHOHHHCCKOﬁ CHUCTEMC

3.5

COOTHOCUTH 0003HaYEeHHS, KOTOpBIe UMeIoTCs B Tabnuie «Ilepuoaudeckas
crucTemMa XuMudeckux anemeHToB [[.M. MenzaeneeBa» ¢ YuCI0BBIMU
XapaKTePUCTHUKAMU CTPOCHHSI aTOMOB XMMHUYECKHX AJIEMEHTOB (COCTaB U 3apsi]
sqipa, 00IIIee YHUCII0 SIEKTPOHOB

Y pacrpeieJIeHHe UX 1O JIEKTPOHHBIM CIIOSIM)

3.6

OMNpPECACIATL CTCIICHL OKHUCJICHUA 3JICMCHTOB B 6I/IHapHI:IX COCANHCHUAX

3.7

OIIPECACIIATE BUL XHUMHUYECKOH CBI3HU (KOBaJ'IeHTHaSI u I/IOHHaﬂ)
B HCOPIraHNMYCCKUX COCANMHCHUAX

9 KJIACC

Kon
IPoOBEePsAEMOro
pe3yJjabTaTa

1

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHUs

IIo Teme: «BeriecTBo U XUMHUYECKast pCaKknus»

1.1

PacKpbIBaTh CMBICII OCHOBHBIX XUMUYECKHUX MTOHATUI: PACTBOP, DJIEKTPOIIUTHI,
HEJIEKTPOJIUTBHI, DJIEKTPOJIUTUYECKAS JUCCOLUALINS, PEAKLIMM HOHHOTO
o0MeHa, KaTaJln3aTop, XMMUYECKOEe paBHOBECHE, 0OpaTUMBbIe U HEOOpAaTUMBbIE
peakLyu, OKUCIUTEIbHO-BOCCTAHOBUTEIILHBIEC PEAKLIMH, OKACIIUTEID,
BOCCTaHOBUTEIIb, OKUCIIEHNE M BOCCTAHOBIIEHHE, AJITIOTPOIHSI, aM(POTEPHOCTH,
XUMHYecKast CBSA3b (KOBaJICHTHAs, HOHHAs, METAJUINYECKas ), KpUCTaJUTMYecKast
pEemIETKA, CIUIABBL, CKOPOCTh XUMHYECKOW PEAKIINHI




Ko .«
A IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThI 0CBOCHUS OCHOBHOM

NpoBepPsIeMoOro 9
e 00pa3oBaTeILHON MPOrPAMMbI OCHOBHOT'0 00111er0 00pa30BaHUus
12 WJUTFOCTPUPOBATH B3aMOCBSI3b OCHOBHBIX XUMUYECKUX OHATUN U IPUMEHSTh
' STH NOHSITHS IPU ONMMCAHUHU BEIIECTB U UX MPEBPAILICHUM
13 COCTABJISITh YPABHEHHUS SJIEKTPOIUTHYECKON TUCCOUMUALIMM KUCIIOT, IIEJI0UYe 1
' COJIEH, OJIHBIE U COKpAIIEHHbIE YPABHEHUSI pEaKIMii HOHHOIO OOMEHa
1.4 PacKpbIBaTh CYyIIHOCTh OKHCINUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUI
' HOCPEJICTBOM COCTABJICHUS SJICKTPOHHOTO OaJlaHCa ATHX PeaKIuii
1.5 MIPOBOJIUTH PACUYETHI 10 YPABHEHUIO XMMUYECKOMN peaKInu
2 ITo Temam: «HemeTanabl ¥ UX coeqUHEHUSI» U «MeTauibl U UX COEIUHCHUS
XapaKTEePU30BaTh (OMHUCHIBATH) OOIIHME U CIICIIM(PUUSCKUE XUMUUYECKHE
21 CBOMCTBA MPOCTHIX U CIIOKHBIX BELIECTB, OATBEPKIasi ONMMCAaHUE TPUMEPAMHU
' MOJIEKYJIAPHBIX U HOHHBIX YPABHEHUH COOTBETCTBYIOIINX XUMUYECKUX
peaKkuuii
29 COCTABJISITh YPABHEHMSI PEAKIUM, OITBEPKAAIOLINX CYILIECTBOBAHUE
) T€HETHYECKOM CBSI3M MEXY BEIIECTBAMU PA3JIMYHBIX KJIACCOB
23 MIPOTrHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT UX CTPOCHHS,

BO3MOXHOCTH IMTPOTCKAHUSA XUMHUYCCKUX HpeBpaHICHI/Iﬁ B pa3JIMYHLBIX YCIIOBUAX

CJIEI0BaTh MIPaBUIIAM I10JIb30BAHUSI XUMHUUECKOM MOCY 101 U 1TaOOPaTOpPHBIM
000py10BaHUEM, a TAK)KE IPaBUIIaM OOpaIEHUs C BELIECTBAMU

24 B COOTBETCTBUU C MHCTPYKLMSIMHU I10 BBIIOJIHEHUIO JAOOPATOPHBIX
XMUMHUYECKHX OIBITOB I10 MOJIyYEHUIO U COOUPAaHUI0 ra3000pa3HbIX BEIIECTB
(aMMHaKa ¥ yriaeKucsioro rasa)

IIPOBOAUTDH PEAKLUH, IOATBEPKAAIOIINE KAYECTBEHHBIN COCTAB PA3JIMUHBIX
BEIIECTB: pAaCIO3HaBaTh OIMBITHBIM IYTEM XJIOpU-, OpOMUJI, HOJIU], KapOOHaT,
2.5 docdar, cunukar, cynbdar, THAPOKCUINOHBI, KATHOHBI aMMOHMSI, HOHBI
M3YYEHHBIX METAJJIOB, IPUCYTCTBYIOIINE B BOJAHBIX pacTBOpax
HEOPraHMYECKUX BEILECTB

3 ITo Teme: «XUMHS 1 OKpY>Karoasi Cpeiay

pacKpbIBaTh CMBICI OCHOBHBIX XxMMHUUeckux nousaTuii: [1J1K BemecTsa;
KOppO3Hsl METAJUIOB

3.1

MIPUMEHSITh OCHOBHBIE OTNIEPAIIMH MBICIUTENBHOMN IeATEIbHOCTH — aHaIN3 U
CHHTE3, CpaBHEHHE, 0000IIEHUE, CUCTEMAaTH3alINIO, BBISIBJICHUE IPUYUHHO-

3.2 CIIEICTBEHHBIX CBSI3E€U — JIJISl U3yUEHUS CBOMCTB BEUIECTB U XUMHUYECKHIX
peaKHI/II\/’I; GCTGCTBCHHOHay‘-IHI)Ie METOABI ITO3HAHUA — Ha6J'IIO}IeHI/I€, I/I3MepeHI/Ie,
MOJICTTMPOBAHUE, SKCTIEPUMEHT (PeasbHbIN U MBICIICHHBIN )

INPOBEPAEMBIE 2JIEMEHTbBI COAEPKAHUSA

8 KJIACC
Kon IIpoBepsieMblii 3JIEMEHT COACPKAHUSA
1 IlepBoHaYaAIbHBIE XUMUYECKUE TTOHSATHS

HpCI[MCT XUMHH. Pob XMMHH B ’KU3HHU YeJIOBeKa. XUMHUS B CUCTEME HayK. Tenau

1.1 N
BemrecTBa. Ou3NUeCKe CBOMCTBA BEIIECTB. ArperaTHoe COCTOSIHHEC BEIICCTB

1.2 ITonsTe 0 MeTOHAX MO3HAHUS B XUMHUH. YHCTHIE BEIIECTBA U CMECH. CnocoObl




Kon

IIpoBepsieMblii 3JIEeMEHT COACPKAHUS

pa3aelieHusl CMecer

1.3

ATOMBI 1 MOJIEKYJIbl. XUMHUYECKHE 3JIEMEHTHI. CHMBOJIBI XUMHUYECKHUX JIEMEHTOB.
[IpocThie U ClI0XKHBIE BEHIECTBA. ATOMHO-MOJICKYJISIPHOE YUEHHE

1.4

Xumudaeckas (bopMyna. BanentHocTh aTOMOB XUMHUUYECKHX JIEMEHTOB. 3aKOH I10-
CTOSAHCTBA COCTaBa BCUICCTB. OtnocurensHas aroMHas Macca. OTHOCUTEIIbHAS
MOJICKYJISIpHAA Macca. MaccoBas JOJII XUMHYCCKOT'O 3JIEMCHTA B COCAMHCHU N

1.5

KonuyectBo BemectBa. Moabs. MomnspHas Macca. B3anMocBs3b KOJIM4ecTBa, MacChl
U YHCTIa CTPYKTYPHBIX €IUHUI] BelIecTBa. Pacuérsl Mo ¢popmMyiaM XUMHYECKUX
COCIMHEHUN

1.6

duznyeckue U XMMUUECKHE ABJICHUA. XUMHUECKas peakus 1 e€ MpU3HaKku. 3aKOH
COXPaHEHMs MacChl BelECTB. XUMHUUecKHe ypaBHeHMs. Kiaccudukanus XuMruueckux
peakiuii (COeTMHEHUS, PA3JIOKCHHUS, 3aMeIICHIsI, 0OMEHa)

1.7

XUMHUYECKUH SKCIIEPUMEHT: 3HAKOMCTBO C XUMHUECKOW TTOCY 101, C IPaBUIIaMH
paboTeI B 1aboparopuu U mpuéMaMu oOpareHus ¢ 1abopaTopHBIM 000pYyI0BaHUEM,
U3yYCHHE U ONMCaHKUEe PU3UIECKUX CBOMCTB 00Pa3IIOB HEOPraHUYECKUX BEIIECTB,
Habroienne Gpu3nueckux (TUIaBIeHUE BOCKA, TasHUE JIb/IA, pACTHPAHHUE caxapa

B CTYIIKE, KUIICHUE W KOHJICHCAIIUS BOJIbI) M XUMHYCCKHX (TOPCHUE CBEUH, TPOKA-
JMBaHNE METHOW POBOJIOKH, B3aUMOJICHCTBHE MeJIa C KUCIIOTOM) SIBJICHUI, Ha0JIIO-
JICHHE Y ONMCAaHUE MPU3HAKOB MTPOTCKAHMS XMMUYECKUX PEAKIUi (pa3ioKeHHe
caxapa, B3aUMOJICHCTBUE CEPHOM KUCIIOTHI C XJIOPHIOM Oapusi, pa3iokeHue
runpokcuaa meau(ll) mpu HarpeBaHuM, B3aUMO/ICHCTBUE JKelie3a C pAaCTBOPOM COJIU
menu(Il), uzyuenne cnocoOoB pa3aeneHust cMecei (C MOMOIIBI0 MarHuTa, (PUIIb-
TPOBaHKE, BbIIAPUBAHUE, TUCTUILIAIUS, XpoMaTrorpadus), MPOBEACHUE OYUCTKH T10-
BapeHHOMW COJIH, HAOJIIOACHUE U OTIMCAHKE PE3YIIbTaTOB IIPOBEACHNUS OIIBITA,
WLTIOCTPUPYIOIIETO 3aKOH COXPaHEHHsI MACChl, CO3JaHUEe MOICIICH MOJIEKYJT
(11apOCTEPHKHEBBIX)

Baxwneiimue MMPEACTAaBUTCIN HCOPIraHNYUCCKHX BCIUICCTB

2.1

Bozayx — cmeck razos. CoctaB Bo3ayxa. Kucnopona — aneMeHT 1 mpocToe BEHIECTBO.
HaxosxaeHue kuciopo/ia B mpupo/ie, pusnueckue u XuMU4ecKrne CBOMCTBA (peakuu
ropenus). Oxcugpl. [Ipumenenne kuciaopoaa. CriocoObl MOTyYeHUs KUCIOPOAA B JIa-
6oparopuu 1 npomblIeHHOCTH. KpyroBopot kucioposa B npupoje. O30H — anjo-
TpoIHas MoaAudUKaIMsI KUCIOpoAa

2.2

TennoBoil 3¢ ekt XuMuUeckoil peakiuu, TepPMOXUMHUYECKHE YPAaBHEHHUS, IK30-
Y DHJIOTEpMUYECKHE peaklnu. TOIIMBO: yroyb U MeTaH. 3arpsi3HeHUE BO3/1yXa, yCU-
JIeHHEe MapHUKOBOTO 3 dekTa, pazpylieHue 030HOBOTO CII0s
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Bomopon — aneMeHT 1 mpocToe BeniecTBo. HaxoxkieHrne BoAopoia B mpUpoIe,
(du3nvecKrue ¥ XUMHUYECKHE CBOMCTBA, MPUMEHEHHE, CIIOCOOBI TIOTy4YeHuss. Kucnorer u
CoJH

2.4

MossipHblii 00bEM ra3oB. Pacué€Tsl 1o XUMHYECKUM YPaBHEHUSIM

2.5

dusnyeckue cBorcTBa BOJbI. Bona kak pactBopurens. PactBopel. HacklmenHbie
Y HEHACHIIIEHHbIE pacTBOPHI. PaCTBOPpUMOCTH BElIECTB B BoJie. MaccoBasi 10Jist
BEIIECTBA B pacTBOpe. XMMHUYECKHE CBOMCTBA BOJbl. OcHOBaHUs. Ponb pacTBOpoB
B MPUPOJIE U B )KU3HU YeoBeKa. KpyroBopoT BOJIbI B IPUPOJE. 3arpsi3HEHUE
NPUPOJHBIX BOA. OXpaHa U OUYMCTKA NPUPOIHBIX BOJI

2.6

Knaccudukanmst Heopranndeckux coequnennid. Oxcunapl. Knaccudukaims okcHoB:
coneoOpa3yronire (OCHOBHBIE, KUCIOTHBIE, aM(OTEpHBIE) U HECOIEOOpa3yIoIIue.
Homenkiatypa okcnioB. Pusndeckue 1 XUMHUYECKUE CBOMCTBA OKCUIOB. [lomyuenne
OKCHJIOB

2.7

OcnoBanus. Knaccudukanusi O0CHOBaHMI: METOYN U HEPACTBOPUMBIC OCHOBAHUSI.




Kon

IIpoBepsieMblii 3JIEeMEHT COACPKAHUS

Howmenkitarypa ocHoBaHuil. @U3HMYECKHE U XUMUYECKUE CBOMCTBA OCHOBAHMIA.
ITonydyeHne ocHOBaHMI

2.8

Kucnotsl. Knaccuduxanus kucnot. Homenknarypa kucior. @U3nuecKue u XuMu-
yeckue cBoicTBa KUCoT. P aktuBHoctr metasuioB H.H. bekeroBa. [lonyuenue
KHCJIOT

2.9

Conu. Homenkiarypa coneit. @u3ndeckue 1 XuMUYECKUe CBOMCTBaA colieil. [loyuenue
coJIeH

2.10

I'eneTnueckas CBI3b MCKAY KjlaCCaMU HCOPraHUICCKUX COGI[I/IHCHI/Iﬁ

2.11

XVMMHYECKUH KCIIEPUMEHT: Ka4YECTBEHHOE OIIPENETICHUE CONEP KAHNS KMCIOPOAA

B BO3/1yX€, IOJIy4eHUEe, COOMpaHue, paclio3HaBaHNe U N3y4YE€HUE CBOICTB KUCIOPOAa,
HaOJr0IeHNE B3aUMOACHCTBUS BELECTB C KUCIOPOIOM U YCIOBUS BO3HUKHOBEHMS

U IIPEKpalleHus ropeHus (1oxapa), 03HaKOMJIEHHE ¢ 00pa3iaMi OKCHJIOB U OIIMCAaHUE
UX CBOWCTB, MOJIy4eHHUE, COOMpaHue, PACIIO3HABAHUE U N3yUYEHHUE CBOMCTB BOJIOpOJIA
(ropenue), B3aumoeiicteue Bogoposa ¢ okcuiom meau(1l) (BozmoxHo
UCIIOJIb30BaHUE BUICOMATEPUAIIOB), HAOII0IeHHe 00pa310B BEIIECTB KOJUYECTBOM

1 Mouib, uccieoBaHre 0COOEHHOCTEN pacTBOPEHNUS BELIECTB C Pa3IMYHON pacTBOpU-
MOCTBIO, IPUTOTOBJIEHUE PACTBOPOB C ONPEAEIEHHON MacCOBOM J10JIel PaCTBOPEHHOIO
BELIECTBA, B3aUMOJICICTBUE BOJIbI C METAJITIaMH (HaTPUEM U KaJIbI[EM) (BO3MOKHO
UCIIOJIb30BaHUE BUICOMATEPUAIIOB), OIIPEEICHIE PACTBOPOB KUCIIOT U LIesIouei ¢
IIOMOUIbIO0 UHAUKATOPOB, UCCIIEJOBaHUE 00Pa3LI0B HEOPTAHUYECKUX BELLECTB
pa3INYHbIX KJIACCOB, HAOIIOCHNE U3MEHEHUSI OKPACKH UHMKATOPOB B pacTBOpax
KHCJIOT M IeNIoueid, n3yueHue B3aumoericteus okcuaa meau(ll) ¢ pactBopom cepHoit
KHCJIOTBI, KUCJIOT C METAJJIaMH, p€aKLUi HEUTpaIu3alyy, 0JIy4eHne HEPaCTBOPUMBIX
OCHOBaHUM, BBITECHEHUE OJHOI'0 METaJljIa IPYTUM U3 PacTBOpPA COJIU, PELICHHE
JKCIIEPUMEHTAIBHBIX 3a7a4 110 TeMe «BakHelme Ki1accbl HEOpraHM4eCKUX
COCIMHCHUIN

[lepnonnueckuii 3akoH u [lepuonnueckas cuctemMa XMMUYECKUX 3JIEMEHTOB
J .. MenneneeBa. Ctpoenre aToMoB. XUMUYeCKas CBsi3b. OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUN

3.1

[TepBble NOMBITKY KIaCCUPHUKAUN XUMUYECKUX J1eMeHTOB. [loHsATHE O rpynmax
CXOZIHBIX JIEMEHTOB (ILEJIOYHBIE U IIEJI0YHO3EMENIBHBIE METAJLIbI, FAJIOT€HbI, HHEPT-
HBI€ r'a3bl). DIEMEHTHI, KOTOpble 00pa3yoT aM(pOTEpHbIE OKCUABI U THIPOKCHIbI

3.2

[lepnonnueckuii 3akoH. [lepronnueckas cucreMa XUMHYECKUX 2JIEMEHTOB

J .. MenneneeBa. KopoTkonepuoanas u qimuHHonepuoaHas ¢hopmsl [lepuoandeckoit
cucreMbl xumuueckux 3aemeHToB .M. Menneneesa. [leprnonbl 1 rpynmsl.
DU3NYECKUN CMBICT TOPSIAKOBOTO HOMEPA, HOMEPOB MEPUOJA U TPYIIIBI JIEMEHTA
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Crpoenne atoMoB. CoctaB aToMHBIX siziep. M3oTonsl. DnekTponsl. CTpoeHue
AJIEKTPOHHBIX 000J0YEK aTOMOB NepBbIX 20 XUMHUECKUX 31eMeHTOB [leproauueckoit
cuctemsl .M. MenneneeBa. XapakTepuCTHKa XUMUYECKOTO JIEMEHTA 110 €T0
nonoxkeHuto B [lepuognueckoii cucreme /.M. Menpgeneena

34

3aKOHOMEPHOCTH U3MEHEHMSI paiyca aTOMOB XUMUYECKUX IEMEHTOB, METaJ-
JUYECKNX U HEMETAJUINYECKUX CBOMCTB I10 TPyIIaM U IEpHoJaM. 3HAYECHHE
Ilepunonnueckoro 3akoHa u Ileproanueckon CUCTEMbI XUMUUECKUX 3JIEMEHTOB IS
pa3BUTHs HayKu W npakTuku. JI.M. MenneneeB — y4€Hbll U IpayKJaHUH

3.5

Xumudeckas cBsa3b. KoBaneHnTHas (ToJisipHast ¥ HETIOJISIPHASI) CBSI3b.
DJIEKTPOOTPULIATEILHOCTh XMMHUYECKUX 3JIEMEeHTOB. MloHHAas CBSA3b

3.6

Crenenb okuciienus. OKUCIUTENFHOBOCCTAHOBUTEILHEIE pPEaKinu. Hpoueccm OKHC-
JIeHUS B BoccTaHoBIeHU. OKHUCIUTENN U BOCCTAHOBUTEIIN

3.7

XUMHUYECKUH SKCIIEPUMEHT: U3yuyeHue 00pa3IoB BELIECTB METAJUIOB U HEMETAJLIOB,
B3aMMOJEMCTBYE TMAPOKCUIA IMHKA C PACTBOPAMHU KHUCJIOT U IIEJI0YEH, TPOBEIEHUE




Kon

IIpoBepsieMblii 3JIEeMEHT COACPKAHUS

OMBITOB, WJUTFOCTPUPYIOLIUX MPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUN
(ropeHue, peakliuy pas3ioKeHUs, COSTUHEHUS)

Kon

9 KJIACC

HpOBepﬂeMblﬁ IJIEMEHT COACPKaHUSA

BemectBo u xumunueckas peakuusi. [lopropenue

1.1

[Teproanueckuii 3akoH. [leproandeckas cucreMa XUMUYECKUX AJIEMEHTOB
J.W. MenneneeBa. CTpoeHue aToMOB. 3aKOHOMEPHOCTH B U3MEHEHUH CBOWCTB
XMMHYECKHUX 3JIEMEHTOB MEPBBIX TPEX MEPUOJIOB, KM, KAIBIHUI U UX COCANHCHUN
B COOTBETCTBHH C TIOJI0KEHUEM 3J1eMeHTOB B [leprnonnueckoil cucteme u cTpoeHHEM
MX aTOMOB

1.2

CtpoeHue BellecTBa: BUJIbl XUMUYECKON CBSA3H. THIIBI KPUCTAIUIMUECKUX PEHIETOK,
3aBHCHUMOCTb CBOWCTB BELIECTBA OT THUIIA KPUCTAIUIMYECKON PEIIETKU U BUJIA XUMHU-
yeckoi cBs3u. Kiaccudukanus 1 HOMEHKIIATypa HEOPTaHMUECKUX BEIIECTB (MEXTy -
HapoJHas U TPUBHAJIbHAs). XMMHUECKUE CBOICTBA BEIIECTB, OTHOCSIINXCS
K pa3JINYHbIM KJIacCaM HEOPraHUYECKUX COCIMHEHNUN, TCHETUYECKas CBA3b HEOPraHU-
YECKUX BELIECTB

1.3

Krnaccudukanus XAMHYECKAX PEaKIUNA M0 Pa3IMIHbIM IMPU3HAKaM (110 YUCITY B CO-
CTaBy y4acCTBYIOUINX B PEAKIIMH BEILIECTB, MO TEIIOBOMY 3P HEKTy, 10 U3MEHEHHUIO
CTCTICHEH OKMCJICHHSI XUMHYECKHUX 3JIEMEHTOB, 10 00OPAaTUMOCTH, TI0 YIACTHIO
Katajan3aTopa). DK30- U SHAOTEPMUUYECKUE PEeaKIINH, TEPMOXUMHUUYECKUE YPAaBHEHUSI.
IToHsITHE O CKOPOCTH XMMUYECKOW PEAKIIHH

1.4

[TonsiTrie 06 0OpaTUMBIX U HEOOPATUMBIX XUMUYECKHX peakiusax. [lonstue o romo-
TE€HHBIX U TETEPOTeHHBIX peakiusax. [loHsaTHE 0 XUMUYECKOM paBHOBECHUU. DaKTOPHI,
BIIMSIOIINE HA CKOPOCTh XUMHYECKOM PEAKIIU U MOJO0KEHUE XUMUYECKOTO
paBHOBECHSI

1.5

OKHCIUTEIBFHO-BOCCTAaHOBUTEIILHBIC pcaKknuu, 3J'IeKTp0HHLII>i OajlaHC OKHMCIIMTEIBHO-
BOCCTaHOBUTEIbHOU pCaKkmuu. CocraBieHue ypaBHeHI/II\/’I OKHCIIMTCIBPHO-BOCCTAHO-
BUTCJIBHBIX peaKHI/Iﬁ C UCIIOJIL30BAHUCM MCTOda 3JICKTPOHHOI'O OajaHca

1.6

Teopust 2MeKTPOTUTHUECKON AUCCOIMALIMU. DICKTPOIUTHI U HEANEKTponuThl. Katu-
OHBI, aHMOHBIL. MeXaHN3M JUCCOLMAIMY BEIIECTB € PA3JINYHBIMUA BUJAMHU XUMUYECKOU
cBs3u. Crenenp aucconuanui. CHIIbHbIE U c1a0ble AIEeKTPOIUThI. Peakiu noHHOTO
oOMeHa. Y cIoBUs NPOTeKaHUs peaklnii HFOHHOTO OOMEHa, MOJIHbIE U COKpaIllEHHbIE
MOHHbIE YpaBHEHUS peakunii. CBONCTBA KUCIIOT, OCHOBAHUM U COJIEH B CBETE
IpeCTaBIeHUN 00 IEKTPOTUTHYECKON Aucconnanyy. KauecTBeHHbIE peakiuy Ha
noHbl. [loHsATHE O THApOIH3E CoNei

1.7

XUMHUYECKUH SKCTIEPUMEHT: 03HAKOMJICHHE C MOJEIISIMH KPUCTAJUINYECKUX PEIIETOK
HEOpPraHMYECKUX BEILECTB — METANIOB M HEMETAJIOB (TpaduTa U anMasa), CI0KHBIX
BEIIIECTB (XJIOpUAA HATPUS); UCCIIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKON
peaxkiuu OT BO3JEHCTBUS pa3IN4HbIX (DAKTOPOB; UCCIIEIOBAaHUE SIEKTPOIIPOBOAHOCTH
pPacTBOPOB BEIECTB, MpOIlecca TMCCOIUAIMU KUCIIOT, IIeJI04Yel U coseil (BO3MOKHO
UCIIOJIb30BaHUE BUICOMATEPHAIIOB); IPOBEICHUE ONBITOB, MILTIOCTPUPYIOIIUX MPH-
3HAKW MPOTEKAHUS PeaKlnii HOHHOTO oOMeHa (00pa3oBaHME OCajKa, BBIJCICHHE rasa,
00pa3oBaHUE BO/IbI); ONBITOB, HIUTIOCTPUPYIOIIUX IPUMEPbI OKUCIUTEIEHO-BOCCTAHO-
BUTEJbHBIX peakluil (ropeHue, peakiiuu pas3ioKeHns, COETUHEHHS ); paclio3HaBaHHe
HEOPraHMYECKUX BEIIECTB C MOMOIIbIO KAUE€CTBEHHBIX pPeaKIiil Ha HOHBI; PEIIeHNe
HKCTIEPUMEHTAIBHBIX 33134

Hemetamns!l u UX coequHeHUS




Kon

2.1

IIpoBepsieMblii 3JIEeMEHT COAECPKAHUS

OO61mas xapakTepucTuka ranoreHoB. OCOOEHHOCTH CTPOCHHS aTOMOB, XapaKTepHbIe
crenieHn okucieHus. CTpoeHrne U GU3NYECKUE CBOMCTBA MTPOCTHIX BEIIECTB — Iajio-
reHOB. XMMHUYECKHE CBOMCTBA Ha MPUMEpPE XJIopa (B3aUMOACHCTBHE C METAIIIaMH,
HeMeTaJllaMH, 1iesodaMu). XiopoBoopoa. ConsiHast KUCIIOTa, XUMHUYECKHUE CBOMCTBA,
NoJIy4eHue, NpuMeHeHue. /lelicTBre Xiaopa u XJIOpOBOJOPOAA HA OPTaHU3M YeJIOBEKa.
BaxHelime XJ0puabpl U KX HAXOXKJIECHUE B IPUPOJIE

2.2

OO6mas xapaktepuctrka 351eMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOSHHUS aTOMOB,
XapaKTepHbIC CTeNeHH OKucieHus. CTpoeHne U GU3NYECKUE CBOMCTBA MTPOCTHIX
BEIIECTB — KUCIOPOJa U cepbl. AJIIOTPONHbBIE MOIU(DUKALIUN KUCIOPO/Ia U CEPBI.
XumMudeckue cBorictBa cepbl. CepoBOIOpO, CTpOSHUE, PU3NIECCKIEC U XUMHUSCKUE
cBoiicTBa. OKCHJIBI Cepbl KaK MPECTABUTENN KUCIOTHBIX OKCHI0B. CepHast KHCIOoTa,
buznyecKre 1 XUMUYIECKHE CBOMCTBA (00IIIMe KaK MPEACTaBUTENS Kilacca KHCIOT
u cnenuduueckue). XUMHUUECKHUE PEAKIINH, JIEKAIIUE B OCHOBE MPOMBIIIIEHHOTO
crioco0a nostyueHust cepHoit Kuciotel. [Ipumenenne. Cosin cepHOM KUCIOTHI, KAYeCT-
BEHHAas peakius Ha cynbdar-uoH. HaxoxneHnue cepbl 1 €€ COeTUHEHHI B IPUPOJE.
XUMHYECKOE 3arps3HEHNE OKPY KAIOIIEH Cpeibl COSAMHEHUSIMU CEPhI (KUCIOTHBIC
JOK]IH, 3arpsi3HEHUE BO3AyXa U BOJAOEMOB), CIOCOOBI €ro MpeAoTBpaIleHuUs
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OO61as xapakTepucTuka 371eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOCHUS aTOMOB,
XapaKTepHbIE CTEIIEHN OKUCIIEHUS. A30T, paclipoCTpaHEHHUE B IpUpoje, GU3NUECKUe U
XuMHueckue cBoiictBa. KpyroBopot a3ora B mpupojie. AMMHAK, €ro (pusndeckue
U XMMHUYECKHE CBOMCTBA, MOTy4YeHue U npuMeHeHue. Coau aMMOHUS, UX (PU3NUECKUe
Y XUMHUYECKUE CBOWCTBA, NpUMeHeHue. KauecTBeHHas peakiys Ha HOHbl aMMOHUS.
A30THas KUCIOTa, e€ MojyuyeHue, GU3ndecKrue 1 XMMUYecKre CBoicTBa (001I1e Kak
IpeCTaBUTENS KJIacca KUCIOT U cnenuduueckue). Mcnoap3oBaHue HUTPATOB U COJIei
aMMOHHUS B Kau€CTBE MUHEPAJIbHBIX YA00peHnid. XUMHUYeCcKOe 3arpsi3HeHe
OKpY aroIleH cpesibl COEAMHEHUAMHU a30Ta (KUCIOTHBIE 105K/IU, 3arpsA3HEHHUE BO3/1yXa,
HOYBBI U BOJJOEMOB)

24

®docdop, amnorporHbie Moaudukammu Gocdopa, huzndeckue 1 XUMHIECKUE CBOM-
ctBa. Oxcun pocdopa(V) u dpochopHas kucinora, pusnuecKue 1 XUMHIECKHE
CBOIiCcTBa, mosyueHue. Mcnonabs3zoBanue GpocharoB B kauecTBE MUHEPATBHBIX
yo0peHui

2.5

O6mas xapakrepuctuka 31eMeHToB [VA-rpymmbl. OcoOeHHOCTH CTPOEHUsI aTOMOB,
XapaKTepHbIE CTENIEHN OKUCIIEHUS. YTIEpOol, aJUIOTPOIIHbIE MOU(HUKAINHU, pac-
IPOCTPaHEHUE B IpUPOJie, PU3NYECKUE U XUMUUECKHE CBOMCTBA. AICOPOLIMSL.
Kpyrosoport yriepona B mpupoje. OKcubl yrieposa, ux pusnueckue U XuMU4ecKue
CBOICTBa, JIeIICTBIE HA KUBbIE OPTraHU3MBI, [TOJIyU€HUE U TPUMEHEHHE. DKOJIO-
IHYECKHUe MPpo0ieMbl, CBsI3aHHbIE ¢ okcHIoM yriepoaa(IV); runoresa rinoGanbHOro
MOTEIJICHUS KIIMMaTa; HapHUKOBBIN 3P QeKT. YTosibHas KUCI0Ta U €€ COJU, UX
¢du3nueckre U XMMHYECKHE CBOMCTBA, MOJTyueHe U npuMeHenue. KauectBenHas
peakuus Ha kKapOoHaT-uoHBIL. Mcnonb3oBanue kapOOHATOB B OBITY, MEAUIIMHE,
IIPOMBIIIJIEHHOCTH U CEIBCKOM XO35I1ICTBE

2.6

[TepBoHavanbHbIe MOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COEIMHEHUSX yIiie-
pona (MeTaH, 3TaH, YTUJIEH, alleTUJIEH, 3TaHOJ, INIUIEPUH, YKCYCHas kucioTa). Mx
COCTaB U XUMUYecKoe cTpoeHue. [loHsaTHe 0 OMOIOrHuecKy BaKHBIX BEIECTBAX:
KUpax, OenKax, yrieBoJax — U UX poJIM B KU3HU YejoBeka. MaTepuaabHOE €JUHCTBO
OpPraHMYECKUX ¥ HEOPraHMYECKUX COSAMHEHUN

2.7

Kpemuuii, ero pusndeckue u XuMuyecKkrue CBOMCTBA, OMyUYE€HUE U IPUMEHEHHE.
Coenunenus kpeMHus B npupoze. O0uue npescrasieHus o0 okcuae kpeMHus(IV)
U KpeMHHeBO! kuciaote. CUIIMKAThI, UX UCIOJIb30BaHUE B OBITY, MEIULIMHE, IPOMBIII-
JIEHHOCTH. BakHelime cTpouTeabHble MaTEpUabl: KEpaMHUKa, CTEKIIO, LIEMEHT,
6eToH, jxene300eToH. [Ipobiembl 0e301acHOro UCIOJIb30BAHUSI CTPOUTEIBHBIX
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IIpoBepsieMblii 3JIEeMEHT COAECPKAHUS

MaTEpUAJIOB B TOBCEIHEBHOM KU3HU

2.8

XUMHUYECKUH 3KCIIEPUMEHT: U3y4eHHe 00pa3l0B HEOPraHUUYECKUX BELIECTB, CBOMCTB
COJISTHOM KHMCJIOTBI; IPOBEJCHNE KaueCTBEHHBIX PEAKIIMMA HA XJIOPUA-HUOHBI U Ha-
0JF0/IeHHEe IPU3HAKOB UX NPOTEKAHUS; OIBITHI, OTpaXarouue GU3nIecKue U XUMu-
YEeCKHE CBOMCTBA IaJIOTEHOB U UX COEAMHEHUN (BO3MOYKHO HUCII0JIb30BAHUE BUJIEO-
MaTepHaJIoB); O3HAKOMIIEHHE ¢ 00pa3LaMu XJIOPHUIOB (IaJOreHUI0B); 03HAKOMIJIEHHUE C
oOpa3Lamu cepbl U €€ COeUHEHUSIMH (BO3MOXKHO MCII0JIb30BaHUE BUIE€OMATEPUATIOB);
HaOroieHue npouecca oOyriIMBaHus caxapa Moj JecTBUEeM KOHLEHTPUPOBAHHOM
CEpHOM KUCIIOTHI; U3yYeHHE XUMUYECKUX CBOIMCTB pa30aBICHHON CEPHOM KHCIOTHI,
IIPOBE/ICHUE KaueCTBEHHOM peakluu Ha cyab(haT-uoH U HaOII0ieHUe ITpU3HaKa e€
NPOTEKaHUS; 0O3HAKOMJICHHUE C (PU3NYECKHMHU CBOWCTBAMHU a30Ta, (hocopa u ux
COEMHEHUH (BO3MOKHO UCIIOJIb30BaHUE BUICOMATEPUAIIOB), 00pa3liaMu a30THBIX U
dbocopHBIX YI0OpEeHHUIA; TOTydeHNEe, COOMpaHUe, pacCliO3HABAHUE U U3YUCHHE CBOHCTB
aMMMaKa; IPOBEICHNE KaUeCTBEHHbIX PeaKLMil Ha MOH aMMOHMs U GochaT-HoH U
M3y4YEHUE IIPU3HAKOB UX IIPOTEKaHUs, B3aUMOACHCTBUE KOHIIEHTPUPOBAHHON a30THOM
KHCJIOTBI C Me/IbIO (BO3MOYKHO MCIIOJIb30BaHUE BUJICOMATEPHAIIOB); U3yUEHHE MOJIeIeH
KPUCTANIMYECKUX PEIIETOK anmMasa, rpadura, QyiiepeHa; 03HakKOMIIEHHE ¢
MIPOIIECCOM aJCOPOIIMK PACTBOPEHHBIX BEIIESCTB aKTUBUPOBAHHBIM YTIIEM U
YCTPOHCTBOM IPOTHUBOIa3a; NOJy4YeHHUE, COOMpaHUe, pacllO3HAaBaHUE U U3yUYEHUE
CBOICTB yIJIEKHUCIIOTO ra3a; MpOBEICHUE KaUeCTBEHHbIX PeaKI1il Ha KapOOHaT- U
CHWJIMKAaT-HOHBI U M3y4YEHUE NIPU3HAKOB UX NIPOTEKAHMS; 03HAKOMJICHHE C IPOAYKIMEH
CHWJIMKaTHOM IIPOMBILIUIEHHOCTH; PEIIEHNE IKCIIEPUMEHTAIbHBIX 33/1a4 110 TEME
«Baxnelue HeMeTauIbl U UX COEAVHECHUSD)

Mertamisl 1 ux COCAMHCHUA

3.1

OO11ast XapakTepUCTHKA XUMHUECKUX AJIEMEHTOB — METAJJIOB HA OCHOBAHUU MX
nostoxkenus B [lepuoanueckoit cucreme xuMuueckux anemenTos .M. Menneneesa
U cTpoeHMsI aroMoB. CTpoeHne MeTaiioB. MeTanndeckas CB3b U METaJUINYECKas
KPUCTAJIIMYECKAs] PEIIETKA. DICKTPOXUMHUUECKUN Psiji HAPSHDKEHUH METaJIJIOB

3.2

dusnueckue U XMMUYeCKHe CBOHCTBA MeTaiioB. O01e crnocoObl MOMyYeHHs MeTal-
noB. [ToHsTHE O KOPPO3HH METAINIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT KOPPO3HUH.
CrnaBsl (cTalib, YyTYH, JIOPAIIOMUHUM, OpOH3a) M UX MPUMEHEHHE B OBITY U MPO-
MBIIIEHHOCTH
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[Ilenouynsle METAILIBL: TTOJIOKEHKE B [leproanueckoi cucreMe XMMHUYECKUX 2JIEMEH-
toB JI.11. Menneneena; cTpoeHUE UX aTOMOB; HaxoKAeHue B mpupojae. dusnyeckne
U XMMHUYECKHE CBOMCTBA (Ha mpuMepe HaTpus U Kainus). OKCUIbI U TUAPOKCUIIBI
HAaTpus U KaJiusl. HpI/IMCHeHI/Ie HICJIOYHBIX METAJIJIOB 1 UX COGI[I/IHCHI/II\/'I

34

[IlenoyHoO3eMENBHBIE METAJUIBI MATHUM U KaJIbLIML: TTOJI0)KeHUE B [lepuoanueckoit
cucrteme xumudeckux 3nemeHToB [[.M. MenzeneeBa; CTpo€HHE UX aTOMOB; HaX0X-
Jenue B pupoae. uznueckue 1 XMUMUYECKHE CBOMCTBA MarHus U Kajablus. Baxueii-
T COCTUHEHUSI KATBITUS (OKCHI, TUAPOKCHI, COJIH). JKECTKOCTH BOJIBI U CITOCOOBI €€
YCTpaHECHUS

3.5

AmomuHU#: iosioxkeHue B [lepronnueckoit cucreMe XUMUYECKUX JIEMEHTOB
J.N. MenneneeBa; CTpOEHHUE aTOMa; HaXx0XKJACHUE B pUpoae. PU3HUYECKUE U XUMU -
YeCcKUe CBOWCTBA alltOMUHUS. AMQOTEpHbIE CBOWCTBA OKCHAA U THIPOKCHIA
ATFOMUHUS

3.6

Kenezo: monoxenue B [lepronnueckoit cucreme xXumuueckux 3nementoB [[.1. Men-
JiefieeBa; CTpPOCHHE aTOMA; HaX0X/IeHUe B pupoje. PU3nUecKue 1 XUMUYECKHe
cBoiicTBa xkene3a. Oxcuapl, ruipokcuasl U conu xenesa(ll) u xenesa(Ill), ux cocras,
CBOWCTBA U MOJTyYCHHE

3.7

XUMHUYECKUH SKCIIEPUMEHT: O3HAKOMJIEHUE C 00pa3liaMy METAJIJIOB U CIUIABOB, UX
(bu3MYECKUMU CBOMCTBAMMU; U3YUYEHHE PE3YJIbTATOB KOPPO3HH METAJIIOB (BOZMOXKHO




Kon

IIpoBepsieMblii 3JIEeMEHT COAECPKAHUS

UCIIOJIb30BaHNE BUACOMATEPHUATIOB), 0COOCHHOCTEH B3aUMOICHCTBHUS OKCUIA KATBIUS
Y HaTPHS C BOJIOM (BO3MOYKHO HCIIOJIb30BAaHHE BHICOMATEPHAIIOB); UCCIEIOBAHUE
CBOMCTB *ECTKOU BOJIbI; MPOIIECCa TOPEHUS Kelle3a B KUCIOPOIe (BO3MOXKHO
HCITOJIb30BAaHUE BHICOMATEPHAIIOB); MPU3HAKOB MIPOTEKAHUS KAUeCTBEHHBIX PEaKIuii
Ha MOHBI (MarHus, Kajablus, aTlOMUHN, IMHKA, sxkene3a(1l) u sxeneza(Ill), meau(1l);
HaOJIFO/ICHUE U ONMCAHKE MPOIIECCOB OKPAIIMBAHUS TUIAMEHN MOHAMH HATPUS, KaJIUs U
KaJbIUsl (BO3MOXKHO MCIIOJIb30BaHNE BUICOMATEPHUATIOB); UCCIIeI0OBaHIE aM(OTEPHBIX
CBOMCTB THAPOKCH/Ia aJFOMUHUS U THAPOKCUA IIMHKA; PEUICHUE SKCIIEPUMEHTAIbHBIX
3a1ad 1o TeMe «BakHelIe MeTauIbl ¥ MX COSIMHCHUSY

XUMHUS U OKPYXKarolias cpejia

4.1

Hossle MaTepuaibsl U TexHOJIOTHU. BeriecTBa u MmaTepuaibl B IOBCETHEBHOM KU3HU
yesioBeka. XUMUs U 3/10poBbe. bezonacHoe UCnoib30BaHUE BEIIECTB U XUMUYECKUX
peakiuii B ObITy. [lepBasi momMols Ipyu XMMHUYECKUX 0XKOTaxX U OTPABICHHIX

4.2

OCHOBBI PKOJIOTHYECKON TPaMOTHOCTU. XUMHUECKOE 3arpsi3sHEHUE OKPY Karolen
cpenbl ITJK. Ponb XuMum B pellieHuH SKOJ0THYECKUX mpoodsiem. [Ipupoanbie
WUCTOYHUKH YTIICBOOPOIOB (YTOib, IPUPOAHBIN Ta3, HEPTH), MPOTYKTHI UX
nepepaboTKU, UX POJIb B OBITY U MPOMBIIUIEHHOCTH
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XUMHUYECKUH SKCIIEPUMEHT: U3Y4YEeHHE 00pa3I0B MaTePUAIIOB (CTEKIIO, CILIABHI
METAJUIOB, IOJUMEPHbIE MaTEpHUaIbl)

ITPOBEPAEMBIE HA OI'D 10 XUMHWU TPEBOBAHUA K PE3YJIBbTATAM

OCBOEHHSA OCHOBHOM OBPA3OBATEJBbHON ITPOI'PAMMBI OCHOBHOT'O
OBHIEI'O OBPA3OBAHUA

Kon IIpoBepsiemble TpeOOBaHUSI K NMPEAMETHBIM pe3yJibTaTaM 0a30BOro
NpoBepPseMOro YPOBHSI OCBOEHHSI OCHOBHOI1 00pa3oBaTe/ibHON MPOrpaMMbl OCHOBHOIO
TpeGoBaHus o0mero odpasosanus Ha ocHoBe PI'OC

1 IIpencrasnenue:

1.1

0 M03HABAEMOCTH SBJIEHUHN IPUPO]Ibl, TOHUMAaHNE O0OBEKTUBHOM 3HAUNMMOCTH
OCHOB XMMHMYECKON HayKH KakK 00JIaCTH COBPEMEHHOI'O €CTECTBO3HAHUS,
KOMITOHEHTa 0011l KyJIbTYphl U IPAKTUUECKOM JEATEIbHOCTH YEJIOBEKa B
YCIIOBUAX COBPEMEHHOI'0 O0IECTBA; TOHUMAaHUE MECTa XUMUHU CPEAU APYTUX
€CTECTBEHHBIX HAYK

1.2

O HAYYHBIX MCTOJax IMO3HaHHWsA, B TOM YHCJIC SOKCICPUMCHTAJIBHBIX U TCO-
PETHYCCKUX METOAaX NCCICAOBAHU BCIICCTB U U3YUCHUS XUMHUYCCKUX
peaxunﬁ; YMCEHHUEC UCITOJIB30BATh MOJCIN I OOBSICHEHUS CTPOCHUSA aTOMOB
1 MOJICKYJI

1.3

0 chepax nmpodeccnoHaNbHOM 1eATEIbHOCTH, CBSI3aHHBIX C XUMUEH U CO-
BPEMEHHBIMU TEXHOJIOTHSAMHU, OCHOBAaHHBIMHU Ha JOCTHKEHHUAX XUMHUECKOM
HayKH, YTO MMO3BOJIUT 00y4YaOIIMMCS pacCMaTpUBaTh XUMUIO Kak chepy
cBoelt Oynyieit npodeccHoHaNbHOM NesITeIbHOCTH U CIICNIaTh OCO3HAHHBIN
BBIOOP XUMUU KaK MPO(UIBLHOTO MpeIMeTa Mpy Nepexo/ie Ha ypOBEHb
cpenHero ob1ero o0pa3oBaHus

Bnagenue cuctreMoi XUMHUYECKUX 3HAHUHN U YMCHUC MMTPUMCHATH CUCTEMY
XHUMHUYCCKUX 3H3HHI71, KOTOpas BKIIFOYACT!

2.1

BaKHEHIIINE XMMHYSCKHUE IMMOHATHUS: XUMHAYECKUMN QJICMCHT, aTOM, MOJICKYJIA,
BCIICCTBO, IMTPOCTOC U CIIOKHOC BEIICCTBO, OAHOPOJHASA U HCOAHOPOAHAA
CMCCb, OTHOCHUTCJIbHBIC ATOMHAA U MOJICKYJISIpDHAA MACCBI, KOJIMYCCTBO




Kon
NpoBepsieMoro
TpeOOBaHMS

IIpoBepsiemble TPeOGOBaHMS K MPeAMETHBIM pe3yJbTaTaM 0a30BOro
YPOBHSI OCBOCHHUS OCHOBHOI 00pa30BaTe/IbHOM MPOrPaMMbl OCHOBHOT'O
o0u1ero oopazoBanusi Ha ocHoBe PI'OC

BEILIECTBA, MOJIb, MOJISIPHAS Macca, MOJISIPHBII 00BEM, OKCHI, KUCIIOTA,
OCHOBAaHUE, COJIb (CpelHssA), XUMUYECKas Peaklius, peakKlui COeIMHEHHUS,
peaKLuy pa3sIoKEHUs, PEaKLUH 3aMEICHHUs], pEaKLIUU 0OMEHa, TEIIOBOI

3G deKT peakum, FK30- U S3HIOTEPMUUYECKHE PEAKLIUHU, paCTBOP, MACCOBasI
JI0JI1 XUMHUYECKOI0 3JIEMEHTA B COCIMHEHUH, MACCOBAsI 1OJIs1 U IIPOLIEHTHAs
KOHLIEHTpAaLUs BEUIECTBA B PaCTBOPE, AP0 aTOMA, JIEKTPOHHBIHN CIION
aToMa, aTOMHasi OpOoUTalb, paANyC aTOMa, BAJIEGHTHOCTb, CTENIEHb OKUCIICHMSI,
XMMHMYECKas CBA3b, dJIEKTPOOTPULIATEIIBHOCTD, OJIAPHAs U HEMOJSIPHAs
KOBAJICHTHAs CBS3b, HOHHAS CBSI3b, METAJUIMYECKAs CBA3b, KPUCTAIINYECKAS
peméTka (aTOMHasi, HOHHas, METAIIMYECKasi, MOJIEKYJIIpHast), HOH, KaTHOH,
AQHUOH, DJICKTPOJIUT U HEIEKTPOIIUT, JICKTPOIUTHYECKAs JUCCOLMALINS,
peaKIMu HOHHOTO 00MEHa, OKMCIUTEIbHO-BOCCTAHOBUTENIbHBIC PEaKIUH,
OKHCJIUTEIb U BOCCTAHOBUTEINb, OKUCIICHUE U BOCCTAHOBJICHHE, DIIEKTPOJIN3,
XMMHYECKOe paBHOBECHE, 00paTUMBbIe M HEOOpaTUMBbIE PEaKLUU, CKOPOCTh
XUMHUYECKOM peakuuu, karanusarop, [IJIK, koppo3us MeTaiios, CIuiaBbl

2.2

OCHOBOIIOJIATrarOIIHME 3aKOHBI XUMHH: 3aKOH COXPaHEHUS MACChl, TIEPHO-
nuueckuit 3akoH .M. MeneneeBa, 3aKOH IOCTOSIHCTBA COCTaBa, 3aKOH
ABorajzipo
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TCOpHUU XUMHUHU: ATOMHO-MOJICKYJISIpDHAA TCOPUS, TCOPUS 3J'ICKTpOJ'II/ITI/I‘ICCKOI71
JUucconmanmmn

Bnagenue ocHoBaMU XUMHYECKOM I'paMOTHOCTH, BKJIIOUAIOIICH

3.1

yMEHHE NPaBIJIBHO HCIOIb30BaTh N3yYCHHBIC BEIIECTBA U MAaTEPHAIIbI

(B TOM YHCIIe MUHEpPAIbHBIE YI0OPEHUS, METAJUIBI U CILIABBI, IIPOYKTHI
nepepadOTKHU MPUPOAHBIX UCTOYHUKOB YTIIEBOIOPOJOB (YIJIs, IPUPOTHOTO
rasza, He)TH) B OBITY, CEJIbCKOM XO3sIHCTBE,

Ha MPOU3BOCTBE M MOHMMaHUE 3HAYCHHS KHUPOB, OCIIKOB, YTIIEBOIOB JIJIs
OpraHu3Ma yesloBeKa; yMeHHe IPOrHO3UPOBAaTh BIMSHUE BEIECTB U
XMMHUYECKHX MPOIIECCOB HA OPTaHU3M YEJIOBEKa U OKPYKAOIIYIO

MIPUPOJHYIO Cpery

3.2

YMEHHE UHTErPUPOBATh XMMUYECKHUE 3HAHUSI CO 3HAHUSAMH JIPYTUX YUeOHBIX
MIPEAMETOB
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HaJIN4YMeE OIbITa pPabOTHI C pa3IMYHBIMU UCTOYHHUKAMH HWH(POpPMAILIUU IO
XUMHH (Hay4yHasi ¥ Hay4HO-TIOMYJISIpHAs JINTEepaTypa, CIIOBapH,
CIPaBOYHHMKH, HHTEPHET-PECYPCHI)

3.4

yMEHHE 00bEKTUBHO OLIEHWBATh MH(OPMAIIHMIO O BEIECTBAX, UX
MIPEBPALICHUAX U IPAKTUYECKOM IIPUMEHEHUH U YMEHHE HCIIOIb30BATh €€
JUIs pelieHns: yueOHO-NT03HaBaTeNNbHbIX 33134

Biranenne ocHOBaMH NOHATUIHOTO anmnapara i CHMBOJIMYECKOTO SI3bIKa
XUMHH JIJIS1 COCTaBICHUS (POPMYIT HEOpraHUYECKHUX BEIIECTB, ypaBHEHUN
XUMUYECKUX PEaKInii; OCHOBaMU XuMudeckoit HomeHkIaTypsl (IUPAC u
TPUBHAIBHOI)

YMeHne oObsICHATH CBsI3b MOJI0XKEHUs d7eMenTa B [lepuoanyeckoit cucreme
C YHCIJIOBBIMH XapAaKTEPUCTUKAMU CTPOCHHSI ATOMOB XUMHUYECKUX 3JIEMEHTOB
(coctaB u 3apsj spa, 00IIee YUCIIO FITEKTPOHOB), pacipeieeHuEM
3JIEKTPOHOB I10 YHEPTETUYECKUM YPOBHIM aTOMOB IEPBBIX TPEX NEPHO/IOB,
KaJIAsl ¥ KaJbIUs

[IpencraBnenue o NEPUOANIYECKON 3aBUCUMOCTH CBOMCTB XUMHUUYECKUX
AJIEMEHTOB (pauyC aTOMa, MIEKTPOOTPHUIIATEIBHOCTD ), IPOCTHIX U CIOKHBIX




Kon

IIpoBepsiemble TPeOOBaHUSA K NPEeAMETHBIM pe3yJbTaTaM 02a30BOI0

MPOBEPAEMOro YPOBHSI OCBOCHHUS OCHOBHOI 00pa30BaTe/IbHOM MPOrPaMMbl OCHOBHOT'O
TpeOoBaHusl o0mero odpasosanus Ha ocHoBe PI'OC
BELIECTB OT MOJIOXKEHUS 371eMeHTOB B [leproauueckoii cucteme (B MasbIx
Neprojiax U TJIaBHBIX MOATIPYIIAX) U ANEKTPOHHOIO CTPOSHUS aToMa
7 YMmenue kiaaccuuIpoBarh:
7.1 XUMUYECKUE JIEMEHTBI
7.2 HEOPraHWYECKHE BEIIECTBA
7.3 XUMHYECKHUE PEAKITUHI
8 YMeHue onpenensiTh:
8.1 BaJICHTHOCTb U CTEIIEHb OKHUCIIECHUS! XUMHUYECKUX JIEMEHTOB, 3apsi/i HOHA
8.2 BUJI XUMUYECKOM CBSI3U M TUI KPUCTAJUIMYECKOI CTPYKTYPBI B COETUHEHUSIX
8.3 XapakTep cpeiibl B BOJAHBIX PAaCTBOpax BEHIECTB (KUCIOT, OCHOBAHUM)
8.4 OKUCITUTEIh U BOCCTAHOBHUTEIIb
9 YMeHne xapakTepu3oBarh (U3NYECKHe U XUMHUECKHE CBOICTBA!
MPOCTHIX BEIIECTB (KUCIOPOI, 030H, BOJIOPO, TpaduT, aiMas, KpeMHHIA,
9.1 a3oT, ocdop, cepa, XJI0p, HATPHUH, KU, MATHUH, KAJIBIAN, JTFOMAHHM,
KEIe30)
CJIOHBIX BEIIECTB, B TOM YHCJIE UX BOJHBIX PACTBOPOB (BOJa, aMMHAK,
XJIOPOBOJIOPO/I, CEPOBOAOPO/I, OKCUJIBI U TUAPOKCH B MeTauioB [-11A
9.9 rpynn, amtomunus, menu (11), nunka, sxenesa (I1 u I1I), okcunsr yrnepona (11
) u 1IV), kpemuns (IV), azorta u ¢pochopa (Il u V), cepst (IV u VI), cepuucras,
cepHasi, a30THCTas, a30THasI, (hochopHasi, yroapHasi, KpeMHHEBasi KUCJIOTa U
UX COJIN)
MIPOTHO3UPOBATH U XapaKTEPU30BaTh CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT
9.3 UX COCTaBa U CTPOEHUS, MPUMEHEHHUE BEIIECTB B 3aBUCUMOCTH OT UX
' CBOMCTB, BOBMOYXHOCTb IPOTEKAHUS XMMUUECKUX MPEBPALIEHUI B pa3-
JIUYHBIX yCIIOBUSIX
10 YMeHHe coCTaBIsATh MOJIEKYJISIPHBIE U HOHHBIE YPABHEHUS PEaKLUid, B TOM
qicle:
10.1 peakuuii HOHHOTo OOMeHa
10.2 OKHCJIMTEIBHO-BOCCTAHOBUTEIBHBIX PEAKLINI
10.3 WLTIOCTPUPYIOIINX XUMUYECKHE CBOMCTBA N3YUEHHBIX KJIACCOB (TPYII)
' HEOPraHWYECKUX BEIIECTB
10.4 MOATBEPKIAIOIINX TEHETHUECKYI0 B3aMMOCBSI3b MEX]1y HUMU
11 YMeHue BEIMUCHATh (IPOBOJIUTH Pacu€Thl):
11.1 OTHOCHUTEIIbHYIO MOJIEKYJIIPHYIO U MOJISIPHYIO MacChl BEIIECTB, MAaCCOBYIO
) JIOJII0 XMMHUYECKOT0 3JIEMEHTA B COEIMHEHUNU
11.2 MAaCCOBYIO JIOJIFO BEILIECTBA B pacTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €T0 MacCy, 00beM ra3oB
114 M0 YPAaBHEHHSIM XUMHUYECKUX PEaKIUi 1 HaXOAUTh KOJIMYECTBO BEIECTBA,
' 00BEM M MacCy peareHTOB WM MTPOJIYKTOB PEAKIIUN
12 Bnanenue (3HaHnE OCHOB):
121 OCHOBHBIMH METO/IaMU HAay4YHOTO MO3HaHUA (HaOI0jeHe, H3MEpEHHE,

OKCIICPUMCHT, MO,[[eJ'II/IpOBaHI/IC) IMPpU N3YUCHUUN BCUICCTB U XUMHUUCCKHUX
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NpoBepsieMoro
TpeOOBaHMS

IIpoBepsiemble TPeOGOBaHMS K MPeAMETHBIM pe3yJbTaTaM 0a30BOro
YPOBHSI OCBOCHHUS OCHOBHOI 00pa30BaTe/IbHOM MPOrPaMMbl OCHOBHOT'O
o0u1ero oopazoBanusi Ha ocHoBe PI'OC

SBJICHHIA; yMEHUE CPOpPMyTUPOBATH MPOOJIEMY U MPEITIOKHUTH MYTH €€
penieHus

12.2

0e30MmacHol paboThl ¢ XUMHYECKUMU BEIIECTBAMH, XUMHYECKOH TOCYI0H 1
1abopaTOpHBIM 000PYI0BaHUEM

12.3

npaBHJiaMu 0€3011acCHOT0 OOpaleHHsI ¢ BEIECTBAMH, UCIIOJIb3YEMbIMH B
MIOBCETHEBHO KU3HU, NIPABUIIAMU TIOBEJICHUSA B ETISX COCPEIKEHUS
3I0POBBS U OKPY’KAIOIIEH IPUPOIHOM Cpe/ibl; HOHUMaHUE Bpeaa
(omacHOCTH) BO3AEUCTBUS Ha )KMBBIE OPIaHU3MBI ONPECIEHHBIX BEIIECTB,
croc000B YMEHbIIIEHUS M IPEAOTBPAIICHUS X BPEAHOTO BO3CHCTBHS

13

Hannuue MPAKTUYCCKUX HABBIKOB IJIAHUPOBAHUA U OCYIICCTBIICHUS
CICAYIOIUX XUMHYCCKUX SKCIICPHUMCHTOB!

13.1

U3y4YeHHe U ONMcanne (PU3NIECKUX CBOICTB BEIIECTB; O3HAKOMIICHUE
¢ (pU3MUECKUMH U XUMUYECKHUMHU SIBICHUSIMH; OMbITHI, HJUTIOCTPUPYIOLIHE
MIPU3HAKK IPOTEKAHUSI XUMUYECKUX peaKui

13.2

HN3YyUCHUC croco0oB pasaciCHuA cMmecelt

13.3

MMOJIY4YCHHEC KUCIIOPpOJa U U3YUCHHUC €TI0 CBOﬁCTB; MOJIydYCHHUE BOAOPOAa
" U3Yy4YCHUEC CT'0 CBOI71CTB; MOJIYUCHHUEC YTIJICKUCIIOrO ra3da 1 U3y4CHuc €ro
CBOP'ICTB; IMOJIYYCHUC aMMHUAKa U U3YUYCHHC CTO CBOMCTB

13.4

IIPUTOTOBJIEHUE PACTBOPOB C ONPEIECIEHHON MaCCOBOM JOJIEH
PacTBOPEHHOIO BEIIECTBA

13.5

NPUMEHEHHE UHAUKATOPOB (JIakMyca, MeTUIopaHxka U ¢eHondraaenna) ais
OTIpeJIeJICHUS XapaKTepa CPebl B pAaCTBOPAX KUCIOT U IIEI0UCH

13.6

HCCICIOBAHUC U OIITMCAHUC CBOICTB HCOPTaHNYCCKUX BCIICCTB PA3JINYHBIX
KJIaCCOB; U3YUCHHC B3aHMOHeﬁCTBHH KHUCJIOT ¢ MCTaJlllaMH, OKCUJaMH
MCTAJUIOB, paCTBOPUMBIMU U HEPACTBOPUMBIMU OCHOBAHUAMU,

COJIIMH; TTOJTYUCHHUEC HEPACTBOPUMBIX OCHOBaHHﬁ; BBITCCHCHHUEC OIHOI'O
MCTaJlJIa APYT'UM U3 paCcTBOpPaA COJIN; UCCIICAOBAHNC aM(l)OTepHLIX CBONCTB
THAPOKCUI0B AJIFOMHUHUA U TUHKA

13.7

pelieHne KCIePUMEHTAIBHBIX 3a1a4 1Mo TeMaM: « OCHOBHBIE KJIacChl
HEOPraHUYECKUX COCAMHEHUIN; « IEKTPOIUTHYECKAs JUCCOLINAIIU»;
«BaxHenmre HeMeTalIIbl M UX COSIMHEHMD; « BaskHEeHIITHe MeTallIbl M UX
COCJIMHEHMUSI»

13.8

XUMHUYECKHE IKCIIEPUMEHTHI, HIUTFOCTPUPYIOIINE TIPU3HAKU MPOTCKAHUS
peakiuii HFOHHOTO OOMeHa; KaUeCTBEHHBIE PEaKlly Ha MPUCYTCTBYIOIINE B
BOJIHBIX PacTBOPAX MOHBI: XJIOPHUI-, OPOMHI-, HOAUI-, CYTb(daT-, hocdart-,
KapOOHAT-, CUITMKAT-aHUOHBI, THJIPOKCH]I-MOHBI, KATHOHBI aMMOHHSI, MarHus,
KaJIBIIHS, AIFOMUHUS, JKene3a (2+) u xkenesa (3+), meau (2+), mMHKa
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YmMmenue:

14.1

MMPEACTaBJIATH PC3YJIbTATHI SKCIICPUMCHTA B (bopMe BBIBOJIOB,
J0Ka3aTciIbCTB, Fpa(bI/IKOB n Ta6.]'H/II_I " BBIABJIATH OMIIUPUYCCKHUC
3aKOHOMCPHOCTU

14.2

YCTaHaBJIIMBATh CBA3U MCKAY PCAJIbLHO Ha6J'IIO,Z[aeMLIMI/I XUMHUYCCKHUMU
SABJICHUAMMH U IpoHeCcCaMiu, MPOUCXOJAINMMHA B MaKpO- U MUKPOMHUPE,
O0OBICHATH IMPUYINHBL MHOFOO6paBI/I}I BCIICCTB




INEPEYEHbDb 3JIEMEHTOB COAEPKAHUSA, IPOBEPAEMbIX HA

OCHOBHOM I'OCYJAPCTBEHHOM 2K3AMEHE 110 XUMUHU

Kon
1

IIpoBepsieMblii 3JIEMEHT COEPKAHUS

HepBOHa‘-IaJIBHbIG XUMHNYCCKUC ITOHATHUA

1.1

UucTtele BemecTBa U cMecH. CiocoObl pa3sieieHusl cMecei

1.2

ATOMEI 1 MOJICKY/JIBI. Xumunueckue 3J1eMeHThl. CHMBOJIBI XUMUYECKHUX DJICMEHTOB.
HpOCTbIe " CJIOKHBIC BEIICCTBA.

1.3

Xumnueckas popmyiia. BaleHTHOCTh aTOMOB XUMHUYECKUX 3JIeMEHTOB. CTereHb
OKHUCIICHUSA

1.4

3aKOH ITOCTOSTHCTBA COCTaBa BCIICCTB. OTtHoOcuTeNnbLHAsA aTOMHAas Macca.
OrHocurenbHas MOJICKYJIsIpHasd Macca. MaccoBas 10JIs1 XUMHYECKOI0 3JIEMEHTa B
COCANMHCHUU

1.5

KonuuectBo BemectBa. Monbs. Monspras macca. Monsipabiii 00bEM ra3oB.
B3auMocBsI3b KOJIMYECTBA, MACCHI U YHCIIA CTPYKTYPHBIX €IMHUI] BEIIECTBA

1.6

dusznyecKkre U XUMHAYECKUE SIBICHHUS. X UMHUICCKast pCaKknus u eé IMPU3HAKH. 3akoH
COXpaHCHHA MaCChbl BCIICCTB. XUMHYECKHE YPaBHCHU:

Ilepnonnueckuil 3akoH u Ilepuonnueckas cucTeMa XMMHUYECKUX 3JIEMEHTOB
JI.. MenneneeBa. CTpoeHHne aTOMOB

2.1

Ilepnonnueckuii 3akoH. Ileprnoanueckas cucreMa XUMHUYECKUX 2JIEMEHTOB
J.N. Menneneesa. [lepuoasl u rpynibsl. PU3HYECKUI CMBICI HOPSAKOBOIO HOMEPA,
HOMEPOB [IEpUOA U IPYNIIbI JIIEMEHTA

2.2

Ctpoenne atomoB. CoctaB aTOMHBIX sifiep. M3oromnbl. DnekTponsl. CTpoeHue
ANEKTPOHHBIX 000JI0YEK aTOMOB TIepBhIX 20 XUMHUYeCKHX d1eMeHToB [lepuonndeckoii
cuctemsl /.M. MeHnneneera

23

3aKOHOM€pHOCTI/I B U3MCHECHHUH CBOMCTB XMMHYCCKHX DJICMCHTOB NEPBBIX Tpex
NEepruoaoB, Kajiusd, KaJblLUs (paIu/cha aTOMOB, 3JICKTPOOTPULATCIILHOCTH,
METATNINMYCCKUX U HEMCTAJIJIMYCCKHUX CBOﬁCTB) n ux COGI[I/IHCHI/Iﬁ B COOTBECTCTBHUHU C
ITOJIOXKCHHUEM 3JICMCHTOB B Hepno,uﬂqecxoﬁ CUCTCMC U CTPOCHUCM NX ATOMOB

CtpoeHue BenecTna

3.1

Xumunaeckas cBs3b. KoBajieHTHas (HOJ'ISIpHaH u HGHOHﬁpHaﬂ) CBA3b. SHCKTPOOTpI/ILIa—
TEIbHOCTh XUMHUYECKUX dJIeMeHTOB. MonHas cBsI3b. MeTammyeckas CBI3b

3.2

Tunsl KPUCTATUTHUECKUX PEHIETOK (aTOMHAs, HOHHAs, METaJUIMYECKasi), 3aBUCUMOCTD
CBOWCTB BEIIECTBA OT TUIA KPUCTAJUIMYECKON PENIETKU U BUJIa XUMHYECKOU CBSI3U

Baxueiime npeactaBuTeNd HEOPraHUYECKUX BeecTB. Hemeraiusl n ux
coeqruHeHus. MeTamibl U UX COeTUHEHUS

4.1

Knaccugukanys 1 HOMEHKJIaTypa HEOPraHUYECKUX COeIMHEHUI: OKCHIOB (cosieo0pa-
3YIOIIIME: OCHOBHBIC, KUCIOTHBIE, aM(OTEpHBIC) M HECOJICOOPA3YIOIINE; OCHOBAHHIA
(ménouym U HepacTBOPUMBIE OCHOBAHUS ); KUCIIOT (KUCIOPOACOAepkKaIllre U
OECKHUCIOPOAHBIE, OMHOOCHOBHBIE 1 MHOTOOCHOBHBIC); COJIEH (CPEeTHUX M KHCITBIX)

4.2

Ou3nyeckue 1 XUMUYECKHE CBONCTBA MPOCTHIX BEIIECTB-HEMETAIUIOB: BOAOPO/IA,
XJI0pa, KUCIOPOAa, Cephl, a30Ta, pocdopa, yriepoaa, KpeMHUs

43

dusndeckre U XUMHAYECKIE CBOCTBA IMPOCTBIX BEIIECTB-METAJIIIOB: JINTHA, HATPUA,
Kajlusda, Maraus 1 KaJlbliuda, aJIJFOMUHHKA, KEIIC3Aa. SJICKTpOXI/IMI/I‘-ICCKI/Iﬁ pAan HaHpH)KCHI/Iﬁ
MCETaJIJIOB

4.4

dusznyueckue 1 XUMUYECKHE CBOWCTBA BOJAOPOIHBIX COSAMHEHUI HEMETAJIIOB: XJIOPO-
BOJIOPOJIa, CEPOBOJIOPO/1a, AMMHAKA

4.5

Du3znyecKue ¥ XUMUIECKIE CBONCTBA OKCHJIOB HeMeTauioB: cepsl (IV, VI),




Kon IIpoBepsieMblii 3JIEeMEHT COACPKAHUS

azota(Il, IV, V), docdopa(Ill, V), yrnepona(Il, IV), kpemuus(IV). [lonyuenue
OKCHJIOB HEMETAJIJIOB

Xumuueckue cBoiicTBa okcu10B: MeramuioB IA—IIIA rpynmn, uunka, meau(Il) u

4.6
xeneza(ll, I11). ITosyyeHne oKCHUI0B METAILIIOB
XVMUYECKUE CBOWCTBA OCHOBAHUH M aM(OTEPHBIX THAPOKCUIOB (Ha MpUMeEpe
4.7 TUIPOKCHUIOB AIIOMHUHUS, kKele3a, HuHKa). [lonydyeHre ocHOBaHUN U aM(pOTEPHBIX
I'HJIPOKCHJIOB
OO01re XMMHYECKHE CBOMCTBA KUCIIOT: XJIOPOBOAOPOIHON, CEPOBOAOPOIHOM,
48 CEPHHUCTOM, CEpHOM, a30THOH, (hochHOPHON, KPEMHUEBOU, yToabHON. OCcoOBIe
) XUMUYECKHE CBOMCTBA KOHIICHTPUPOBAHHOM CEPHOM M a30THOM KUcoT. [lonmyuenue
KHCJIOT
4.9 O0611Ke XMMHYECKUE CBOMCTBA cpeHuX coseil. ITomyuenue comeit
410 [Toryuenue, cobupanue, paco3HaBaHUE BOJOPOIa, KUCIOPOIa, aMMHUAKa,
) YTIIEKUCIIOTO Ta3a B JabopaTopuu
411 [Tomrydyenue amMmmuaka, CEpHOM U aQ30THOM KUCJIOT B MPOMBILIUIEHHOCTH. O01mue
) CTIIOCOOBI NOJTYYCHHUSI METAJIIOB
4.12 ['eneTnyeckasi CBA3b MEXIY KJIACCAMH HEOPTAHUYECKUX COCAMHEHUN
5 XHUMHUYECKUE PEAKIUU

Knaccugukarus XuMHUecKuX peakluil 0 pa3IMyHbIM IPU3HAKAM: 110 YUCITY U
5.1 COCTaBY Y4YaCTBYIOIIMX B PEAKIIMH BEUIECTB, 110 TEIUIOBOMY 3(deKTy, Mo n3MeHeHHIO
CTEINEHEeH OKUCIICHUS] XUMUYECKHX 3JIEMEHTOB

TernoBoii 3¢ heKkT XUMUIECKOH peakiny, TEPMOXUMHUYECKHIE ypaBHEHHS. DK30- H

5.2
OHJOTCPMUYICCKUC PCAKIINU. TepMOXI/IMI/I‘IeCKI/Ie YPaBHCHUA

OKHUCIUTEIHLHOBOCCTAHOBUTEIbHEIE pCaKkiuu. OKHCIIUTEIIN U BOCCTAaHOBUTEH.
53 ITporiecchl OKUCIIEHHS U BOCCTAHOBJICHHUS. DJIEKTPOHHBIN 0aTaHC OKUCIUTENbHO-
BOCCTAHOBUTEJILHON PEAKIINU

Teopust >MEKTPOIUTUUECKON auccoranuu. KaTtnoHsl, aHMOHBI. DIEKTPOIUTHI U

5.4
HERJIEKTPOJINThI. CHIIbHBIE U c1a0ble 3JIEKTPOJINTh. CTeNeHb AUCCOUAIN
55 Peakuuu nonHoro ooMeHa. Y ciioBus NpOTEKaHUs peakluii HOHHOTO 0OMeHa, MOJIHbIE U
) COKpAILICHHbIE HOHHBIE YPABHEHUS PEaKLIUN
6 XUMUS B OKpY’Karomas cpeaa

BemecTtBa 1 MaTepuansl B IOBCEIHEBHOM )KM3HU UelloBeka. be3onacHoe
6.1 HCIOJIb30BAaHUE BEIIECTB U XMMHUECKUX peakluii B 1aboparopuu u ObITy. [lepBas
IIOMOUIb IPU XMMHUYECKUX 0XKOTraX U OTPaBJICHUAX

XUMHYECKOE 3arpsi3HEHUE OKpY Katolel cpefibl (KUCIOTHBIE OXKIH, 3arpsi3HEHUe
MIOYBBI, BO3/1yXa M BOAOEMOB), CIIOcOOBI ero npeaoTpatienus [IpeaenbHast
nonyctumast koHuenTpauus semects (I1/IK). Pons xumun B pemieHun 3K0I0rH4eCKIX
npobiem. YcuieHre napHuKoBoro 3¢gdexra, pazpyiieHne 030HOBOTO €05

6.2

[Ipumenenue cepsl, azota, hocdopa, yriepoa, KpeMHUsI K UX COSTMHEHHH B OBITY,
MEIULMHE, TPOMBIIIIEHHOCTH U CEJIbCKOM X03sHiCcTBe. [[puMeHeHne MeTanioB u
6.3 CIUTIaBOB (CTajib, UyTyH, JIOPATIOMUHUM, OpOH32a) B OBITY U MPOMBILIUIEHHOCTH UX
coeaunenuil. [loHaTHEe 0 KOPPO3UN METAIIIOB, OCHOBHBIE CLIOCOOBI 3aLIUTHI UX OT
KOppO3uu

[TpupoaHbIe HCTOYHHUKH YTIEBOAOPOAOB (YIoJib, MPUPOAHBIN ra3, HeTh), MPOTYKTHI

6.4
uX nepepaboTku (0€H3MH), X POJIb B OBITY U MPOMBIIIIIEHHOCTH

HCpBOHaan'ILHLIC MIOHSATHS 00 OpTraHUYCCKUX BCHICCTBAX KAK O COCAUHCHUAX YIJICpOaa

6.5
(MeTaH, 3TaH, YTUJIEH, alleTUJIeH, ATaHOJ, MNIMLIEPHH, YKCycHas KucioTta). [lonsTue o




Kon

IIpoBepsieMblii 3JIEeMEHT COACPKAHUS

OHOJIOTHYECKHU BasKHBIX BCIICCTBAX: XUpax, 6em<ax, YIJIIEBOJax — M UX POJIM B ) KU3HU
YCJIO0BCKA

7 Pacuérni:

7.1 1o hopMysaM XUMHYECKUX COSTMHEHUHN

7.2 Macchl (MaccoBO) 10JIM pPACTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3

M0 XUMHUYCCKUM YPABHCHUAM




YYEBHO-METOJUYECKOE OBECIIEYHEHUE OGPA30BATEJIBHOI'O
IMPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JI1S1 YYEHUKA

* Xumusi, 7 kinacce/ I'abpuensu O.C., OctpoymoB WU.I'., Cnagxos C.A., AKUHOHEpHOE
obmectBo «M3narenscTBo «IIpocBenienne»

* Xumus, 8 kiacc/ I'abpuensu O.C., OctpoymoB WU.I'., Cnagxos C.A., AKUHOHEpHOE
obmectBo «M3narensctBo «IIpocBenienne»

METOJUYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA

 Xumwms, 8 xwmace/ Pymutuc T.E., ®enpnman @.I., AKIUOHEpHOE OOIIECTBO
«M3narenscTBO «IIpocBenieHnes

o Xummsa, 9 xmace/ Pymswmruc T.E., ®empaman D.I'., AxumoHepHOE OOIIECTBO
«M3narenscTBO «IIpocBenieHnes

HOUP®POBBIE OBPA3OBATEJIbHBIE PECYPCblI M PECYPCbl CETHU
UHTEPHET
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