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MOSACHUTEJIbHASA 3AIINCKA

PabGouas mporpamma 1o yueOHOMY NpeaMeTy «XumMus» (0a30BbIM YPOBEHB)
st oOydarommxces  8-9-x  kimaccoB CHOMPCKOM MIKOJIBI HOBOTO MOKOJIEHUS
AHIIOO «MAHO» (mamee cootrBeTrcTBeHHO — Pabouas mporpamma, Illkona)
pa3paboTaHa B COOTBETCTBUU C TPEOOBAHUSIMHU U C yUECTOM:

- ®enepanbHoro 3akoHa or 29.12.2012 Ne 273-®3 «O6 oOpa3oBaHuU B
Poccuiickon @enepaunmy;

- npukaza MunnpocBemienus Poccun ot 22.03.2021 Ne 115 «O6
yTBepkaeHnn l[lopsnka opraHu3ami W OCYIIECTBJICHHS 00pa30BaTEIbHOU
NEATETPHOCTH 10  OCHOBHBIM  O0IIEOOpa3oBaTeNbHBIM  IporpaMmMaM  —
0o0pa3oBaTeNbHbIM MpOTpaMMaM Ha4aJbHOTO OOIIEro, OCHOBHOIO OOILEro u
cpeaHero o0Iero 0opa3oBaHuUs;

- mpukaza MunnpocBenienust Poccum ot 31.05.2021 Ne 287 «OG6
YTBEPKACHUM (PEeIepalbHOTO TOCYAAPCTBEHHOTO 00pPa30BaTEIbHOTO CTaHJApTa
OCHOBHOTO 00111eT0 00pazoBanuss» (nanee — PI'OC O00);

- npukaza MunnpocBemienus Poccun ot 18.05.2023 Ne 370 «O6
yTBEpXKJIeHUU (eaepanbHoil 00pa3oBaTebHON MPOrpaMMbl OCHOBHOI'O OOIIETO
oOpa3zoBaHMs» C U3MEHEHUSIMH, BHECEHHBIMU TIpHKa3aMu MUHIPOCBEIIECHUS
Poccun ot 01.02.2024 Ne 62, ot 19.03.2024 Ne 171, ot 09.10.2024 Ne 704,
ot 08.10.2025 Ne 729, ot 10.11.2025 Ne 808;

- CanlluH 1.2.3685-21 «['uruennueckue HOpPMATUBBI W TPEeOOBaHHUS K
obecnieyeHn0 0€30macHOCTU M (WIM) OE3BPEIHOCTH IS 4YesoBeKa (PaKTOpPOB
cpenbl OOWTaHWMS, YTBEPKICHHBIX MTOCTAHOBICHUEM | TABHOTO TOCYIapCTBEHHOTO
canutapHoro Bpaua P® ot 28.01.2021 Ne 2;

- CIT 2.4.2.4283-26 «CaHuTapHO-3MHUIEMHOJIOTHYECKUE TpeOOBaHUs K
OpraHu3alMsIM BOCHHUTAHUS M OOY4YEHHUs, OTIbIXa W O3JOPOBJICHUS JETed U
MOJIOZICKI», YTBEPKICHHBIX MOCTAHOBICHHEM [ JTaBHOTO TOCYJIapCTBEHHOTO
canuTapHoro Bpauda Poccuu ot 02.06.2026 Ne 19;

- Konmenmuu  mnpemomaBanus  ydyeOHOTO  mpeamera «XHUMHS» B
oOpa3oBaTeNnbHbIX oOpranuzanusax Poccuiickoit ®Denepanuu, peagu3yrOIMX
OCHOBHBIE  001Ie00pa3oBaTeIbHbIE MPOrPAMMBI, YTBEPKAEHHONW pelICHUEM
Komnerun Munnpocseuiennsi Poccuu (mpotokost ot 03.12.2019 Ne [TK-48H);

- Konmenmuu skoiormueckoro  oOpa3oBaHUsS B CHUCTeMe  0OIIero
00pa3oBaHusl OJIOOPEHHOUN perieHueM ¢eaepanbHOr0 y4eOHO-METOAMYECKOTO
00beIMHEHUS 110 0011IeMy 00pa30BaHMIO, TPOTOKOJI OT 29.04.2022 No 2/22;

- OCHOBHOM  00pa3oBaTelbHOM  MPOTpaMMbl  OCHOBHOTO  OOILEro
obpazoBanwus [1Ikombr;

- y4eOHOTrO IIaHa OCHOBHOTO 0011ero oopazoBanus L1Ikosr;

- paboueit mporpammsel Bocniutanus [1Ikomsr;
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- (enepanpHOil pabodeil mporpaMMbl OCHOBHOTO 00mIero oOpa3oBaHMUS
«Xumus» (6a30BbIN ypoBeHb) A 8-9 KilaccoB 00pa30BaTeNbHBIX OpraHU3aIui.

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOIO o0O0IIero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE TpeOOBaHWI K pe3yJbTaTaM OCBOEHUS OCHOBHOM
00pasoBaTenbpHO TPOrpaMMbl OCHOBHOTO 0011IeT0 00pa30oBaHus, MPEACTaBICHHBIX
B ®I'OC OO0, a Takxke Ha OCHOBe (enepaabHONH pabodeil mporpaMmbl
BOCIIUTAHUS U C YYETOM KOHUEMIUHU MPEnoaaBaHusi yaueOHOTo npeameTa « XuMus»
B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoit denepanuu.

[Iporpamma 1Mo XuMuM NaéT MPEACTABICHUE O IEJAX, OOIEeH CTpaTeruu
oOydeHusi, BOCHUTAHUS U PAa3BUTHUS OOYYAIOIMUXCS CPEACTBAMHU Y4eOHOTO
npeaMera, YCTaHABIIUBAET 00s3aTeNbHOE IPEAMETHOE COJIepKaHue,
NpEeAyCMaTPUBAET PACIPEAECICHUE €ro M0 KiaccaM M CTPYKTYPUPOBAHUE IO
pazienaM W TeMaM MPOrpaMMbl O XHMHUH, OINPEIETSAeT KOJUYECTBEHHBbIE U
KaueCTBEHHbIC XapaKTepUCTUKHU COJIepKaHMUS, PEKOMEHIy EMYIO
MOCJEAOBATEILHOCTh HM3YYEHHS] XHUMHUU C YUYE€TOM  MEXKIOPEIAMETHBIX U
BHYTPUIPEIMETHBIX  CBSI3€H, JIOTMKM Y4yeOHOro Tpolecca, BO3PACTHBIX
0COOEHHOCTEl  00yYaroluXxcs, OIpeAeNsseT BO3MOXXHOCTH TMpeaMera s
peanu3anuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHON 00pa3oBaTEebHOU
IporpamMMbl HA YPOBHE OCHOBHOTO OOIETO 00pa3oBaHMs, a TaKkxke TPeOOBaHMIA K
pe3yabpTaTaM 00y4YeHUs XUMUU HAa YPOBHE LieJIeH U3yUYeHUs MPeMEeTa U OCHOBHBIX
BUJIOB Y4EOHO-ITO3HABATENIbHON JEATETbHOCTH O0O0yYarouerocs MO OCBOCHHIO
y4eOHOT0 Co/IepKaHUsl.

3HaHWE XWMHH CIYXUT OCHOBOW [jIsi (OPMHPOBAHUS MHPOBO33PECHUS
0o0ydJaromerocs, ero MpejCTaBiICHU O MaTepUaTLHOM EAMHCTBE MHUpPA, BAXKHYIO
posib UrparoT (opMUpPYyEMbIE€ XUMHEH NpPEICTaBICHHUS O B3aMMOIPEBPALICHUSX
PHEPruM M 00 HBOJIOLMHU BEIIECTB B MPUPOJE, O MyTAX PEHICHUS T100aibHBIX
mpo0JIeM YCTOMYMBOTO DPA3BUTHUS YEIIOBEYECTBA — CBHIPHEBOM, JSHEPTETHUECKOM,
MUIIEBOM M 9KOJIOTUYECKON O€30MacHOCTH, TPOOJIEM 3IPaBOOXPAHCHHUSI.

N3yuenune xumuu:

CIOCOOCTBYET  pealM3aludyd  BO3MOXKHOCTEH  JJii  CaMOpa3BUTUS U
dbopMHUpOBaHUS KYJIbTYpPbI JIMYHOCTH, €€ 00111el U PyHKIIMOHATBLHON IPaMOTHOCTH;

BHOCHUT BKJIaJ B (DOPMUpOBAHWE MBINUICHUS U TBOPYECKHX CIOCOOHOCTEH
oOydJaronmmxcsi, HABBIKOB HMX CAMOCTOSITEIPHOM y4eOHOW  JesTEIhbHOCTH,
HKCIIEPUMEHTAJIbHBIX M HCCIENOBATEIbCKUX YMEHUN, HEOOXOJIMMBIX Kak B
MOBCEHEBHOM KM3HU, TaK U B PO(PECCHOHATLHOM 1€ITeIbHOCTH;

3HAKOMUT CO CHeHu(UKON Hay4dHOrOo MBIIUICHUS, 3aKJIa/IbIBA€T OCHOBBI
L[ETTOCTHOTO B3IJIsiIa HA €JMHCTBO MPUPObI U YEIIOBEKA, SIBJIIETCS OTBETCTBEHHBIM
ATaroM B (POPMUPOBAHUH E€CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YUaIOIUXCS;
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crocoO0CTByeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHUS K E€CTECTBEHHO-
HAy4YHBIM 3HAHUSM, K IPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B DKOJIOTUYECKOE
00pa3oBaHKUE 00yJArOITHUXCS.

JlanHple HampaBieHUs B OOyUYE€HUM XHUMHUU OOECNEUMBAIOTCS CHEeUU(PUKON
colepkaHusl  y4eOHOro mpeaMera, KOTOpPbIA  ABISIETCS  NEAaroru4yecku
allaliTHPOBAHHBIM OTpa)KeHUEM 0a30BON HayKH XMMHH Ha OINpeNEIEHHOM dTarne eé
pa3BUTHS.

Kypc xumuu Ha ypoBHE OCHOBHOTO 0011ero oOpa3zoBaHMsl OPUEHTUPOBAH Ha
OCBOEHHE OOYYAIOIIMMUCS CHUCTEMBbl MEPBOHAUYAIBHBIX MOHATUNA XUMHH, OCHOB
HEOPraHWYEeCKOM XUMHUUM W HEKOTOPBIX OTHAEIbHBIX 3HAYMMbBIX IOHSATUHI
OpraHN4eCKON XUMHH.

CrpyKTypa coaepkaHMsl MPOrpaMMbl IO XUMHUU CHOPMHUPOBAHA HAa OCHOBE
CUCTEMHOT0 mnoaxoaa kK €€ uydyeHuro. Coaep:kaHue CKIAAbIBAETCS U3 CHCTEMBI
MOHATHM O XUMHUYECKOM JIEMEHTE U BEIIECTBE U CUCTEMBI IIOHATUN O XUMUYECKOU
peakiuu. OOe STH CHUCTEMBbl CTPYKTYpPHO OPTraHHU30BAaHbI MO TMPUHIUILY
IIOCJIEIOBATEIBbHOTO Pa3BUTHUS 3HAHUI HAa OCHOBE TEOPETUYECKHUX INPEIACTaBICHUI
Pa3HOro ypOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YUYE€HHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— [lepuoanueckoro 3akona /l. 1. MeHnneneeBa kak OCHOBHOTO 3aKOHA XHMUH;

— Y4YEHHU O CTPOEHUHU aTOMa U XUMHUYECKOM CBA3U;

— TMpPEeACTaBIECHUN 00 JIEKTPOJIUTUYECKOW AMCCOLMAIMM BELIECTB B
pacTBopax.

Teopernyeckne 3HAHUS PAaCCMATPUBAIOTCS HA OCHOBE JMIIUPHYECKU
MOJyYEHHBIX U OCMBICIEHHBIX ()aKTOB, Pa3BUBAIOTCS MOCIEAOBATEIBHO OT OJIHOTO
YPOBHS K JpYyromy, BBINOJNHAS (YHKUUHM OOBSICHEHHMS W NPOTHO3WPOBAHUSA
CBOMCTB, CTPOEHHUS U BO3MOXXHOCTEW NPAKTHYECKOIO NMPUMEHEHHUS U IOJIyYCHUS
M3Y4YaeMbIX BELIECTB.

OcBoeHHE TpOrpaMMbl MO XHMHUH  CHOCOOCTBYeT  (DOPMHPOBAHUIO
IIPEACTABICHNS] O XUMHYECKOM COCTABISAIOIIEN HAyYHOW KapTUHBI MUpa B JIOTHKE
€€ CHCTEMHOM IpPUPOJbI, LIEHHOCTHOTO OTHOUICHUS K HAay4HOMY 3HAaHHIO MU
METOJAaM IO3HaHUs B Hayke. V3ydeHHe XMMHM NPOUCXOIUT C IPUBIICUYCHHUEM
3HaHUW M3 paHee H3YyUYEHHBIX Y4EeOHBIX MpeaMeToB: «OKpyKaroluil Mupy,
«bunonorus. 5—7 xknacce» u «Pusunka. 7 Kiacey.

IIpy w3ydyeHMH XUMUU MPOUCXOIUT (HOPMHUPOBAHME 3HAHUH OCHOB
XMMHUYECKON HayKu Kak 00JacTh COBPEMEHHOIO €CTECTBO3HAHMS, IMPAaKTHUUYECKOM
JEATEIbHOCTH 4YEJIOBEKAa M KaK OJHOIO M3 KOMIIOHEHTOB MHUPOBON KYJIBTYDBI.
3amaya y4yeOHOrO MpeaMera COCTOMT B (DOPMHPOBAHMHM CHUCTEMBI XMMHUYECKUX
3HaHUU — BaXHEUIIUX (AKTOB, MOHITUI, 3aKOHOB M TEOPETHUECKUX MOJIOKECHUH,
JOCTYIHBIX O00OOIIEHUI MHPOBO33PEHUECKOIO XapakTepa, sA3blka HAyKd, B
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IpUOOIIEHNH K HAyYHBIM METOJaM IIO3HAHWS TP HW3YYCHUW BEIIECTB U
XUMUYECKUX peakiuii, B GOPMHUPOBAHUU U PA3BUTHH MO3HABATEIBHBIX YMEHUN U
UX TPUMEHEHHH B Y4YeOHO-IO3HABATEIILHOW M Yy4eOHO-UCCIEeN0BATEIHCKON
JESTEIbHOCTH, OCBOCHHM TMPaBWJ OE€30MacHOr0 OOpalieHHs C BeUIeCTBaMHU B
ITOBCEHEBHOM KU3HMU.

[Ipy M3yyeHUU XMMUU HAa YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHMs BaXKHOE
3HauY€HHE MPUOOPEH TaKue 1eNH, KaK:

— (opmMupoBaHHEe HMHTEIJIEKTYaJIbHO pPa3BUTOM JIMYHOCTH, TOTOBOM K
caM000Opa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSITCIIbBHOMY TPUHSTHIO PEIICHUH,
CIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOMUMCS YCIOBHUSIM KU3HU;

—  HampaBJICHHOCTh OOy4YeHUSI HA  CHCTEMaTHYEeCKOe MpUOOILeHHe
oOyyJarommxcsi K CaMOCTOATENbHON IO3HABATEIbHOM JI€ATEIbHOCTH, HAy4YHbIM
METO/JaM TO3HaHUS, (GOPMHUPYIONUM MOTHBAIMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUU;

— obecrieueHne yclIoBHil, CHOCOOCTBYIONINX MPUOOPETEHUIO 00YUAIOIIMMHCS
OMbITa Pa3HOOOPA3HON MESATENbHOCTH, MO3HAHUS M CAMOIIO3HAHMUSI, KIIFOUEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIOIIMX YHHBEPCAIbHOE 3HAUYEHHUE IS
Pa3TUYHBIX BUJOB ICSITEIHHOCTH;

— (opmupoBanue oOmelH (QYHKIIMOHATEHOW W €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM 4YHCJE YMEHUUA OOBACHATH U OLICHUBATh SIBJICHUS
OKPY>KaIOIIET0 MHpA, UCIOJIb3Ysl 3HAHUS U ONBIT, MOJYYEHHBIE NMPU U3YUYEHUU
XUMHUM, MPUMEHSITh HMX IMpPU PELICHUH MNpoOJeM B MOBCEAHEBHOM >XHU3HU U
TPYAOBOU JIEITEIBHOCTH;

— ¢opMmupoBaHHEe y OOy4YarOMMXCA TYMAHUCTHYECKUX OTHOIICHUM,
NOHUMAaHUSl LEHHOCTU XUMHUYECKUX 3HAHUM MJi1 BBIPAOOTKH 3KOJIOTHYECKHU
1eJecO00pa3HOro TMOBeJEHUS B OBITY W TPYIOBOM NEATENbHOCTH B LEJAX
COXPAaHEHUS CBOETO 30POBbS U OKPYKAIOLIEH IPUPOTHON CPEJIBI;

— pa3BHTHE MOTHUBAIMM K OOYUYEHHUIO, CIOCOOHOCTEH K CaMOKOHTPOJIO M
CaMOBOCIIUTAHUIO Ha OCHOBE YCBOCHHS  OOILEYEIIOBEYECKHX IEHHOCTEH,
TOTOBHOCTH K OCO3HaHHOMY BBIOOpY MpOo(dUIIs U HAMPABICHHOCTH NajJbHEUIIEro
00yueHus.

OOmiee YMCIO dYacoB, OTBEACHHBIX I HW3YUYEHUS XHMHH Ha YPOBHE
OCHOBHOTO 00111eT0 00pazoBanwsi, coctapiseT 136 gacoB: B 8 kiacce — 68 yacos (2
yaca B HeJlelto), B 9 kitacce — 68 yacoB (2 yaca B HEJZIEIIIO).



COAEPKXAHUE OBYUYEHUA

8 KJIACC

IlepBoHayajibHbIE XUMHYECKHE IOHATHUS

[Ipeamer xumuu. Posib XMMUM B U3HU YeJOBeKa. XUMHS B CUCTEME HayK.
Tena u BemiectBa. dusnmyeckue CBOWCTBA BEIIECTB. ATPEraTHoe COCTOSIHUE
BemecTB. [loHsiTHE O MeToAax MO3HAHMUS B XUMHUH. YHMCTbIE BEUIECTBA U CMECH.
CriocoObI pa3aesieHust CMECEH.

ATOMBI W MOJICKYJIbI. XHUMHYECKHE »dJeMeHThl. CHMBOJIBI XUMHUYECKHUX
aneMeHTOB. [IpocTbie U Cl0XKHbIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuueckas ¢opmyna. BajaeHTHOCT aTOMOB XUMHUYECKUX DJIEMEHTOB.
3aKOH TIOCTOSHCTBA CcOCTaBa BemlecTB. (OTHOcUTENbHAs aTOMHas Macca.
OTHOCUTENbHAA MOJIEKYJIsIpHAst Macca. MaccoBasi 1o XUMUYECKOTO 3JIEMEHTa B
COCTUHEHUH.

KonuuectBo BemectBa. Mosb. ModsipHass Macca. B3auMocBs3b KOJIMYECTBa,
Macchl M 4YHMCJIAa CTPYKTYPHBIX €AMHMI] BemiecTBa. Pacuérel mo ¢opmynam
XUMUYECKUX COCTUHEHUH.

duznyueckne U XUMUYECKUE SBICHUS. XUMUYECKas Peakius U e€ MpPU3HaKH.
3aKOH COXpaHEHHs] MacChl BEIECTB. XUMHUUecKHe ypaBHeHus. Knaccudukarms
XUMHUYECKUX peaKIUil (CoeAMHEHUS, pa3JIOKEHUS, 3aMeIlEeHUsI, OOMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOH IMOCYI0H, paBuiaMu paboThl B JJabopaTopuu U
npuéMaMu oOpalieHus ¢ J1abopaTOPHBIM 00OPYIOBaHHEM, U3yUYE€HUE U OMHCAHUE
bu3nUecKuX CBOMCTB 00pa3lOB HEOPraHUYECKUX BEIIECTB, HAONIOJCHUE
busnueckux (IMJIaBjIeHUE BOCKA, TasHUE JIbJla, PAacTHUPAaHHUE caxapa B CTYIIKE,
KUTICHUE W KOHJCHCAIMS BOJBI) M XMUMHUYECKHX (TOPEHHE CBEYH, NMPOKAIUBAHHE
METHOW MPOBOJIOKH, B3aUMOJICHCTBHE Mea C KUCIOTON) SIBJICHHM, HAOMIOACHUE U
OTIMICaHWE TPHU3HAKOB MPOTEKAHWSI XMMHUYECKHX peakmuil (pas3ioKeHHe caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapusi, pa3ioKeHHe TUAPOKCHUIIA
menu (I1) mpu HarpeBanuu, B3auMoOJIeHCTBHUE kele3a ¢ pacTBopoM conu meau (1),
U3y4YE€HHE CIOCOOOB pa3eieHHs CMecei: C MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BBITIAPUBAHUE, AUCTHWUIAIUA, XpoMaTorpadus, MPoBEACHNE OUYNCTKH MOBAPEHHOMN
coiid, HaOJIOJEHWE W  ONUCAHHUE  pEe3yJbTAaTOB  MPOBEACHUS  OIbBITA,
WUTIOCTPUPYIOUIETO 3aKOH COXPaHEHUs MAacChl, CO3/JaHHE MOJIEJe MOJIEKY
(ILIapOCTEPKHEBBIX ).

BakHeilue npeacTaBUTe] M HEOPraHMYeCKUX BellecTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kucrnopoa — sneMeHT U mpocTtoe
BelecTBo. HaxokneHue kucimopoaa B mpupoe, (U3MUYECKHE U XUMHUYECKUE
cBoiicTtBa (peakuuu ropenusi). Oxcupabl. [Ipumenenue kucnopoga. CrnocoObl
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MOJIyYeHHUS] KUCTopoAa B J1abOpaTopuud W TPOMBIIUICHHOCTH. KpyroBopot
KHciopoza B mpupoe. O30H — auIoTponHas MOAU(PUKALIMS KUCIOPOa.

TemnoBolt 3hdekT XUMHUUYECKOW peakluu, TEPMOXUMUYECKHUE YpaBHEHUS,
9K30- M DHAOTEPMHUYECKUE pEaKIMu. TOIUIMBO: yrojib W METaH. 3arpsi3HEHUe
BO3lyXa, YCWJICHHE MMAPHUKOBOTO 3(pdekTa, pazpyiieHrne 030HOBOTO CIIOSI.

Bonmopon — nsnemeHT M mpoctoe BemecTtBo. HaxoxkaeHuwe Bomopona B
npupoae, GU3MYECKUe M XUMHUYECKHUE CBOWCTBA, NPUMEHEHHUE, CIOCOObI
noxydeHus. KucmoTsl u comnu.

Mosnsipablii 00BEM Ta30B. Pac4€Thl 0 XUMUYECKUM YPaBHECHUSIM.

dusnueckne CBOMCTBA BOAbl. Boma kak pacrBoputenb. PacTBOpBI.
HacellieHHbIE M HEHACBIIIEHHBIE PAcTBOPbl. PacTBOPMMOCTH BELIECTB B BOJIE.
MaccoBast 10Ji BEIIECTBA B pacTBOpE. XMMHUUYECKUE CBOMCTBA BOAbL. OCHOBaHUSI.
Ponb pacTBOpoB B Ipupojie U B )KU3HU 4YesioBeka. KpyroBopot BoAbl B MPHUPOJE.
3arps3HeHne NpupoaHbIX BoJ. OXpaHa U OUMCTKA MPUPOJAHBIX BOJI.

Knaccudukarus neopranmuecknx coemuHeHuid. Oxcuapl. Kimaccudukanus
OKCHUJIOB:  cojieoOpasytomue  (OCHOBHBIE, KHCIOTHBIE, aM(OTepHbIE) U
HecosieoOpaszyrone. Homenknarypa okcuaoB. Dusmyeckue U XUMHUYECKHE
CBOMCTBA OKCHUJIOB. [lonyuenune okcuaos.

OcnoBanusa. Kraccudpukanus ocHOBaHMIA: IMIETOYM M HEPACTBOPUMBIE
ocHoBaHusA. Homenknarypa ocHoBaHuii. du3znyeckue U XMMHUYECKUE CBOWCTBA
ocHoBaHuu. [lonydyeHre oCHOBaHUM.

Kucnotel. Knaccuduxanus kucnor. Homenknarypa kucnor. dusnyeckue u
XAMHUYECKUE CBOWCTBA KHUCHOT. Psan axktuBHoctm meramnoB H. H. bekerosa.
[lony4deHnue KUCIOT.

Conu. Homenknatypa coisieil. @u3ndeckue u XMMHUYECKUE CBOMCTBA COJIEH.
[Toyuenue conen.

['eHeTnyeckas CBsI3b MEXK]y KJIACCAMH HEOPTAHUYECKUX COCTMHEHUM.

Xumuueckuii IKcnepumenm:

Ka4ECTBEHHOE OIPEJECICHUE CONEPKaHUS KUCIOPOAa B BO3AYyX€, MOJIYUYEHHUE,
coOupaHue, pacno3HaBaHWE M U3YYEHHE CBOMCTB KHUCJIOpOJa, HaOIIOAeHUE
B3aMMOJICHCTBUSL BEIIECTB C KHUCJIOPOJAOM M YCIOBHUS BO3HMKHOBEHUS U
MpEeKpallleHus] TopeHus (MoXapa), O3HAKOMJIEHHWE C O0Opa3laMu OKCUIOB U
OTIMCaHUE WX CBOMCTB, MOJydYeHHE, COOWMpaHUE, PACIIO3HABAHUE W W3YUYCHUE
CBOWCTB BOJIOpoJia (ropeHue), B3auMojehcTBre Bojopoaa ¢ okcuaom meau (II)
(BO3MOXXHO HCIOJIb30BAaHUE BUAEOMATEPUAJIOB), HAOMIOJCHHE OOpa3IOB BEIIECTB
KOJIMYECTBOM 1 MOJIb, HCCIEAOBaHUE OCOOCHHOCTEW PACTBOPEHMSI BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, NPUTOTOBJIEHHE PACTBOPOB C ONPEICIEHHOU
MAaCCOBOM JI0JIEW PACTBOPEHHOIO BEIIECTBA, B3aWUMOJECHUCTBUE BOABI C METAIIIAMHU
(HaTpyeM ©  KaubllueM) (BO3MOXHO HCIIOJb30BAaHUE BHJIEOMATEpPUAJIOB),



UCCIIEIOBaHHE O00pa3lloB HEOPraHUYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB,
HaOJII0ICHNEe U3MEHEHHUs OKPACKH MHIMKATOPOB B PACTBOPAX KUCIOT U IIEIOYEH,
u3yueHue B3aumojsiercTBua okcuaa meau (II) ¢ pacTBopoM cepHOM KHCIOTHI,
KHCJIOT C METajulaMH, PEaKkUMi HEUTPAIN3ALUH, ITOJIYYECHHE HEPACTBOPUMBIX
OCHOBAaHMM, BBITECHEHHME OJHOIO METAJUIA JPYTMM W3 PacTBOpa COJM, PELICHUE
DKCHEPUMEHTAJIBHBIX 33/1ad MO0 TeMe «BakHeWlne Kiacchl HEOPraHUYECKHUX
COECIMHEHUN.

IHepuoauueckuit 3akoH u Ilepuoauyeckass cucreMa XHUMHYECKHX
yieMeHToB JI. WU. MenpeneeBa. CtpoeHue aToMoB. XHMMHYECKasi CBf3b.
OKMCINTETBLHO-BOCCTAHOBUTEIbLHbIE PEAKIMU

[lepBble TOMBITKM KIACCU(PUKAMU XUMUYECKUX dieMeHTOB. [loHsiTue o
rpynmnax CXOJHBIX JJIEMEHTOB (IIEJIOYHbIE M IEIOYHO3EMEIbHbIE METaJllbl,
raJIOT€Hbl, THEPTHBIE Ta3bl). DJIEMEHThI, KOTOpbIe 00pa3ytoT aMPOTEpHbIE OKCUIBI
Y TUJIPOKCUIBI.

[lepnognuecknit 3axoH. Ilepuoandeckas cucTeMa XUMUYECKHAX 3JIEMEHTOB /1.
U. MengeneeBa. KopoTkonepuonHas ©  JJIMHHONEpUOAHAas  (OPMBI
[Tepuoanueckont cucrembl xumuueckux aneMeHToB [. M. MenneneeBa. [lepuobl
u rpynnbl. OHU3WYECKUH CMBICH MOPSAAKOBOIO HOMEpPA, HOMEPOB NEPUOAA U
TPYIIIBI DJIEMEHTA.

Crpoenue atomoB. CoctaB aToMHBIX siaep. M3oTonbl. DnekTponsl. CTpoeHue
AJIIEKTPOHHBIX ~ 000JI04eK aToMOB MepBbIX 20 XUMUYECKUX  DJIEMEHTOB
[Tepuomnueckonn cucremsl . M. MenneneeBa. XapakTepucTUKa XUMHUYECKOTO
AJIEMEHTA I10 ero nojoxeHuto B Ilepnoanueckon cucreme J[. . Menneneesa.

3aKOHOMEPHOCTH HW3MEHEHHUS paJuyca aTOMOB XHUMHUYECKHX 3JEMEHTOB,
METAJUIMYECKUX U HEMETAJUNIMYECKUX CBOMCTB I10 IPYIIaM U NEPUOIaM.

3nauenue [lepuoanueckoro 3akoHa u [lepruoanyeckoil CUCTEMbBI XUMUYECKUX
QJIEMEHTOB Ul pa3BUTUA HAayku W npaktuku. [[. M. MenneneeB — yd€HbIM U
Irpak1aHUH.

Xumuueckass cBs3b. KoBanmeHTHas (MOJspHass M HENOJISIPHAs) CBA3b.
DIIEKTPOOTPULIATENILHOCTh XUMUYECKUX AIIEMEHTOB. IOHHAsI CBSI3b.

Crenenp  okucieHus.  OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKLIHH.
[Tpouecchl OKMCAEHUS U BOCCTAHOBIIEHUA. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenm:

u3yyeHue oO0pa3loB BEUIECTB METANIOB M HEMETAIOB, B3aMMOJIEHCTBHE
IUAPOKCUIA LMHKA C pacTBOPAMHM KHCIOT W IIEJIIOYEH, MPOBEACHUE OIBITOB,
WUIKOCTPUPYIOIIUX ~ OPUMEPBl  OKHUCIIUTEIIBHO-BOCCTAHOBUTEIBHBIX  pEAKUUN
(ropenue, peakliiy pa3ioKEeHHsl, COETUHEHU).

Mescnpeomemmnbnie ceasu
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Peanmu3anus MeXNnpeaMEeTHBIX CBSA3€M NMpPU H3y4YEHHMM XUMUU B 8 Kjacce
OCYIIECTBIISIETCS 4YE€pe3 HCIHOJIb30BaHUWE KaK OOIIMX €CTECTBEHHO-HAY4YHBIX
NOHATUH, TAK W NOHATHUH, SIBJISIOIUXCS CUCTEMHBIMU JJI OTACIBHBIX IPEIMETOB
€CTECTBEHHO-HAYYHOI'0 IIUKJIA.

OO1ue ecTeCTBEHHO-HAYYHBIE MOHATHUS: HAYYHBIH (DaKkT, TMIOTE3a, TEOpHs,
3aKOH, AQHaJINW3, CHUHTE3, KiIacCUPHUKalus, M[EpUOJUYHOCTh, HAOIIOACHUE,
DKCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHUE, MOJIEIb, SIBJIICHUE.

@dusnka: Marepus, aToM, DOJEKTPOH, IPOTOH, HEUTPOH, WOH, HYKIHUJ,
U30TOIbI, PAJAHMOAKTUBHOCTb, MOJIEKYJA, SJEKTPUUECKUN 3apsill, BEIIECTBO, TEIO,
00BEM, arperaTHoe COCTOSIHME BEIECTBA, ra3, (PU3MUYEeCcKre BEIUMYMHBI, €IMHULIBI
U3MEPEHHUsI, KOCMOC, TUIAaHETHI, 3BE€3/1bl1, CoNHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

['eorpadusi: armocdepa, ruapocdepa, MUHEPATbl, TOPHBIE MOPOIBI,
MI0JIE3HBIE UCKOIIAEMBbIE, TOILIMBO, BOJAHBIE PECYPCHI.

9 KIIACC

BeuecTBo U XUMHYECKasi peaKI s

[Tepunonnueckunt 3akoH. Ilepuoanueckas cucreMa XUMUYECKUX 3J1EMEHTOB /1.
N. MenneneeBa. CtpoeHne aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHHMH CBOWCTB
XUMUYECKUX DJJIEMEHTOB IMEPBBIX TPEX IMEPUOAOB, Kalldsd, KaJIbLHUI H HX
COCIMHEHMM B COOTBETCTBUM C IIOJIOKCHUEM JJIEMEHTOB B llepuonnueckon
CHUCTEME U CTPOCHUEM UX aTOMOB.

CrpoeHue BelecTBa: BHJBl XUMHUYECKOM CBSA3U. THIIBI KPUCTAIMYECKUX
PEmETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT THIIA KPUCTAJUIMYECKON PELIETKU U
BHJIa XUMHUYECKOU CBS3H.

Knaccudukanus u HOMEHKIATypa HEOPraHMYECKHUX BEUIECTB. XHMMHUUYECKUE
CBOMCTBAa BEIIECTB, OTHOCAIIMXCSA K PAa3jIM4HBIM KJIaccaM HEOPTraHWYECKUX
COEIMHEHMI, FTEHETUYECKAsl CBSI3b HEOPTaHUYECKUX BELIECTB.

Knaccudukanus XuMHUECKUX PEAKIH 0 Pa3IUYHbIM MIPU3HAKaM (IO YUCITY
U COCTaBy YYacTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIJIOBOMY 3(PQeKTy, Mo
U3MEHEHUIO CTETEHEN OKMCICHUS XMMHYECKHUX 3JIEMEHTOB, [0 0OpaTUMOCTH, IO
y4acTHIO KaTajau3aTopa). DK30- U SHAOTEPMHUECKUE PEAKIMH, TEPMOXUMHUUECKHE
YpaBHEHUS.

[Tonsitue o ckopoctu xumuueckoi peakuuu. [loHsTHe 00 OOpaTUMBIX U
HEOOPATUMbIX XMMHUYECKUX peakiusaxX. [IoHATHE O TOMOr€HHBIX M I'€TEPOTrEeHHBIX
peakumsx. Ilonsatue o karamuse. [lonsaTue o xumudyeckoM paBHoBecuu. MakTopsl,
BIMAIOIIAE HAa CKOPOCTb XHMHYECKOW pPEaKUUU U IIOJIOKEHHUE XHMHYECKOIO
paBHOBECHS.

OKUCAUTENbHO-BOCCTAHOBUTEIBHBIE ~ PEAKIUU,  DJIGKTPOHHBIM  OayiaHc
OKHUCJIUTEIBHO-BOCCTAHOBUTEIIBHOM ~ pEaKLUu. CocraBieHue  ypaBHEHMI
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OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ pPEAaKIMd C  HCHOJIb30BAHHEM  METOJIa
AIIEKTPOHHOTO OallaHca.

Teopus ANEKTPONUTUIECKON TUCCOUUALIMHU. DIEKTPOIUTHI U HEIJIEKTPOIUTHI.
KaTtnonsl, annonsl. MeXaHu3M [HUCCOLMAIIMU BEIIECTB C Pa3IMYHBIMU BUIAMU
xuMudeckon cBsi3u. CteneHs aucconuanuu. CHIIbHBIC U CIa0bIe SJIEKTPOJIUTHI.

Peakuuu noHHOTO OOMEHa. Y CIoBUS MPOTEKAHUS PEAKIIUNA HOHHOTO OOMEHa,
MOJHbIE M COKpAll€HHbIE HMOHHBIE YypaBHEHHUS peakuuil. CBOWCTBAa KHCIIOT,
OCHOBaHMM M COJI B CBETE MPEACTaBICHUNA 00 3ICKTPOJTUTHYECKON
nucconuannu. KauectBeHHbIE peakuy Ha MOHBL. [IOHSITHE O TUAPOIIM3E COJIEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHUE C MOJEISIMU KPHUCTAUIMYECKUX PEIIETOK HEOPraHUYECKHUX
BEILIECTB — METAJIOB M HeMeTasioB (rpadura u anmasza), CIOKHBIX BEIIECTB
(xJopuia HaTpusi), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHUYECKOW PEaKIuu
OT BO3JCUCTBUSL PA3NHYHBIX (PAKTOPOB, HCCIEAOBAHHE DIEKTPOTPOBOTHOCTH
pacTBOPOB BEUIECTB, IMpOLIECCAa JTHUCCOLMALIMM KHCIOT, MIEIOYEed U COJIeH
(BO3MOXXKHO  HCHOJB30BAHME BUJEO MAaTEpPHAIOB), IMPOBEJCHHE  OIbBITOB,
WUTIOCTPUPYIOUIUX  NPU3HAKU ~ TPOTEKAHMs]  peakuuMid  HOHHOro  oOMeHa
(oOpa3oBanme ocaaka, BBIIEJICHHE Tas3a, oOpa30BaHWE BObI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ OPUMEPBl  OKHUCIUTEIIbHO-BOCCTAHOBUTEIBHBIX  pPEAKIUN
(ropeHue, peakluu pasyIoKEeHHs, COSUHEHUs), pacliO3HABaHUE HEOPraHUYECKUX
BEIIECTB C IIOMOIIbIO KAYECTBEHHBIX pPEAaKIMd Ha HOHBI, pEUICHUE
DKCHEPUMEHTAIBHBIX 33/1a4.

HeMmeTa/ibl U X COeIMHEHU S

OOmast xapaktepuctuka TaloreHoB. (OCOOECHHOCTH CTPOCHHsSI aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne u (Ppu3nyecKkue CBOWCTBA MPOCTHIX
BEIIECTB — TaJOr€HOB. XHMMHMYECKHE CBOWCTBA Ha MpPUMEPE  XJopa
(B3auMOJEICTBUE C MeTaJUlaMHM, HEMETa/UlaMH, IejioyaMu). XJIOPOBOJOPO/I.
ConsiHasi KMCIIOTa, XUMHUYECKHUE CBOMICTBA, MOJyudeHHE, NnmpuMmeHeHue. JlelicTBue
XJIOpa W XJOPOBOJOPOAA HA OpPraHM3M YEJIOBEKa. BaKHeWIne XJIOpUIbl U KX
Hax0XJICHUE B IIPUPOJIE.

O6mas xapakrtepuctuka 3neMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHbIe cTeneHu okucienus. CtpoeHue u (HU3MYECKUE CBOWCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U Cephbl. AJUIOTPOITHbIE MOAU(BUKAIIMN KUCIOPOIa
u cepbl. XumMuyeckue cBoiicTBa cepbl. CepoBOJIOpOJ, CTpOeHUE, PU3NYECKHUE U
XUMHYECKUE cBOMCTBA. OKCHUABI CEpPbl KaK MPEACTABUTENN KHUCIOTHBIX OKCHJIOB.
Cepnass kucinorta, (QuaMyeckue W XUMHUYECKHME CBOiicTBa (0OmIMe Kak
MPEACTaBUTENS Kjacca KHCIOT W CHenupuiecKkne). XHWMHUYECKHE pPEaKIuu,
JeXalmue B OCHOBE MPOMBIIUICHHOTO CHOCO0a MOMYYEHUSI CEPHOW KHCIIOTHI.
[Ipumenenue cepHor KucaoThl. Coau CEpHOM KUCIOThI, KAYECTBEHHAs pEAKLIUS Ha
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cynbpar-uon. Haxoxaenue ceppl M €€ coelWHEHUN B mpupoge. XUMHYECKOEe
3arpsi3HEHUE OKPYXKAIOIIeH cpefbl COCNUHEHHMSIMU cepbl (KHCIOTHBIE JOXK[IH,
3arpsi3HEHUE BO3AyXa U BOJOEMOB), CIIOCOOBI €ro Mpea0TBPAICHUS.

OObmas xapaktepucTuka 371eMeHTOB VA-rpymnmnbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIE CTEMEHU OKUCIEHHUA. A30T, paclpoCTpaHEHHE B MPUPOJIE,
dbu3nyeckue U XuMHIecKkue cBoiicTBa. KpyroBopor azora B npupoje. AMMHUAK, €ro
bu3nuecKre 1 XMMUYECKHEe CBOMCTBA, MoJyuyeHue u npumeHenue. Coiam aMMoHus,
ux QU3NUECKUE U XUMUYECKHE CBOWCTBA, MpUMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHHS. A30THas KHUCIOTa, €€ ModyuyeHHe, (PU3NYECKUe U XUMUYECKUE
cBOMCTBa (00mME Kak TMPEACTAaBUTENS Kilacca KHUCIOT U CrHenupuvecKue).
Hcnonb3oBaHue HUTPATOB M COJIEM aMMOHHUSI B KadyeCTBE MMHEpaJIbHBIX
yAao0peHuil. XuMru4yecKkoe 3arps3HeHUE OKPY KaIoIIel Cpeibl COeTMHEHHUSIMU a30Ta
(KUCTIOTHBIE MOXAW, 3arpsi3HEHHE BO3AyXa, IMOYBBI U BOAoEMOB). Docdop,
aiotrpornHele Monupukammu ¢Gocdopa, GuzMUECKUe MU XUMUYECKHUE CBOMCTBA.
Oxcun dhocdopa (V) u dhochopras kuciora, GU3NIECKHUE U XUMHUIECKUE CBOCTBRA,
nosnyyenue. Mcnons3oBanue GpocdaroB B KaueCcTBE MUHEPAIBbHBIX YI0OPEHUH.

O6mas xapakrepuctuka 3neMeHToB [VA-rpynmbel. OCOOEHHOCTH CTPOEHUS
aTOMOB,  XapakTE€pHbIE  CTENEHH  OKHUCIEHHUS.  YTIEpOJ,  aJIOTPOIIHBIE
Moau(puUKalMKU, pPACIpPOCTpaHEHHE B TNPUPOJE, (PU3UUECKHE U XUMUYECKUE
cBoicTBa. Ancopouusa. Kpyrosopot yriaepona B npupone. OKCuabl yriiepoja, ux
bu3nueckue W XUMUYECKHE CBOWMCTBa, JCHCTBME HA JKHUBBIE OPraHU3MBI,
MOJIy4YeHUE U MPUMEHEHHE. DKOJOTUYECKHE MPOOJEMbl, CBSI3aHHBIE C OKCHUIAOM
yraepoaa (IV), rumoreza rio06anbHOrO MOTEIUIEHHS KIWMaTa, MapHUKOBBIN
s dexT. YrompHas KucaoTa u €€ conu, ux (U3NIECKUE U XUMHYECKUE CBOMCTBA,
nojyyeHue W mnpuMmeHenwe. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3oBanue KapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIEHHOCTH U CEIThCKOM
XO3SMCTBE.

[lepBoHayanbHbIe MOHATHSA 00 OPraHUYECKUX BEIIECTBAX KAK O COCTUHEHHSIX
yraeposaa (MeTaH, 3TaH, 3TUJICH, alleTUJICH, ITAHOJ, TJIMLEPHH, YKCYCHAsI KUCIIOTA).
[IpupogHbie HMCTOYHUKK YIJIEBOJAOPOAOB (yrojib, NPUPOAHBIA Ta3, HeDTh),
NPOAYKThI WX TMepepaboTku (OEH3WH), UX POJb B OBITY W IPOMBIIIJIEHHOCTH.
[TonsiTe 0 OMOIOTUYECKU BaXKHBIX BEIECTBAX: )KUpax, OeiKax, yriieBoJax — 1 X
ponM B OKM3HM 4YeloBeka. MarepuaabHOE€ €IWHCTBO OpPraHUYeCKHX U
HEOPTaHUYECKUX COCTUHEHUH.

KpemHuuii, ero ¢usnueckue M XUMHYECKHME CBOMCTBA, IMOJIy4YEHUE U
npumeHenue. CoenuHeHHs KpeMmMHHUsT B mpupone. OOmme mnpeacTaBieHus 00
okcune kpemuus (IV) u kpemuueBoil kucnore. CUIMKAThl, X UCIOJIb30BAaHUE B
ObITY, B MPOMBIIUICHHOCTU. BaxkHeillre CTpOUTENbHbIE MaTepualbl: KepamHKa,
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CTEKJIO, IIEMEHT, O0eTOH, *kene300eToH. [IpobmeMbl 6e30macHOTr0 MCMOIb30BAHUS
CTPOUTENBHBIX MATEPUAIIOB B IOBCEHEBHOM JKU3HU.

Xumuueckuii IKCnepumenm:

W3y4eHUE 00pa3I0OB HEOPTAHUUYECKHUX BEIECTB, CBOWCTB COJITHOW KHCJIOTHI,
IIPOBEJCHIE KaueCTBEHHBIX PEaKIMi Ha XJIOPUA-UOHBI U HAOIIOJEHIE MPU3HAKOB
UX TPOTEKAHMsI, OMNBIThI, OTpaKaIOIIMEe (PU3NUYECKHE M XUMHUYECKHE CBOMCTBA
raJIOTeHOB M WX COEIWHEHUU (BO3MOXKHO HCIIOJIb30BAHUE BHJIEOMATEPHUAIIOB),
O3HAKOMJIEHWE ¢ o0pa3uaMu XJOpPUAOB (TajJoOreHuJ0B), O3HAKOMJIEHHE C
oOpa3mamMu ceppl W €€  COCNMHEHUSMHU  (BO3MOXHO  HCIOJB30BaHUE
BUJICOMATEpHAIOB), HaOIIOICHNE TIpoliecca OOYIIIMBaHUs caxapa IMOJ JIeHCTBUEM
KOHILICHTPUPOBAHHOM  CEPHOM  KHUCJOTBI, M3YYEHUE XHUMHYECKUX CBOMICTB
pa30aBlIeHHON CEPHOM KUCIIOTHI, MPOBE/IEHNE KAaUeCTBEHHOM peakIuu Ha CyJbdar-
WOH W HaOIIoJeHHe MpH3HaKa e€ MpPOTEKaHHs, O3HAKOMJIEHHE C (PU3NYECKUMU
cBoiicTBamMm a3zora, (ochopa W HX COCAMHEHHH (BO3MOXKHO HCIIOJIb30BAHUE
BUJICOMATEPHUATIOB), 00pa3iaMu a30THBIX U (HOCHOPHBIX YIAOOpPEHUH, MOTyUYeHUE,
coOupaHue, pacrno3HaBaHME€ M U3YYEHUE CBOMCTB aMMHUaKa, MPOBEICHUE
KaueCTBEHHbIX PEaKIMi Ha MOH aMMOHMS U (ocdar-uoH U u3ydyeHue MpU3HAKOB
UX IPOTEKaHMUsI, B3AUMOJAEUCTBAE KOHIEHTPUPOBAHHOM a30THOU KUCIIOTBI C MENIBIO
(BO3MOKHO HCII0JIb30BaHUE BUJIEOMATEPHUAIIOB), U3y4YEHUE MoeIen
KPUCTAUIMYECKUX PEIIETOK anmasza, rpadura, (QyJuiepeHa, O3HAKOMIIEHHE C
poLeccCOM  afCOpPOIMU  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIVIEM U
YCTPOMCTBOM NPOTHBOrasa, MojydeHue, coOupaHue, paclo3HaBaHUE U U3yYEHUE
CBOICTB YTJIEKUCIIOIO Ta3a, MPOBEIACHHE KaYECTBEHHBIX pEeakIuil Ha KapOOHAT U
CHWIMKAT-UOHBl W M3YYEHHE MPU3HAKOB UX MPOTEKAaHUsA, O3HAKOMIIEHUE C
NPOAYKUMEN CHUJIMKATHOM TPOMBINUIEHHOCTH, PEIICHUE SKCIIEPUMEHTAIbHBIX
3a1a4 1o TeMe «BaxkHele HeMeTaulbl U UX COCTUHEHUS.

MeTtanibl U MX COCANHEHUSA

OO1ast XapakTepUCTUKA XUMHUECKUX 3JIEMEHTOB — METAJUIOB HA OCHOBAHUU
ux nonoxenus B Ilepmommyeckon cucremMe xumudeckux daeMmentoB . M.
MenpneneeBa u ctpoeHus: atomoB. CTpoeHHE MeTaioB. MeTramnyeckasl CBsi3b U
METAJUIMYECKAsT ~ KPUCTAUIMYECKass  pPEIETKA.  JJIEKTPOXUMUYECKUH  pAl
HanpspKeHu MeTauioB. OU3nveckre U XMMHUYECKHUe cBOcTBa MeTamioB. OOmue
crnocoObl mony4yeHuss MeTamioB. [loHsATHE O KOpPpO3WM METauiOB, OCHOBHBIC
crocoObl 3amuThl X OT Kopposuu. CrjaBbel (CTajlb, YyTyH, AIOPATIOMUHUMH,
OpoH3a) ¥ X MPUMEHEHUE B ObITY W MPOMBIIIIICHHOCTH.

[Ilenouynble MeTambl: noynoxkeHue B [lepruoanyueckoil cuCTEME XUMUYECKUX
anemeHToB . 1. MenaeneeBa, CTpoeHHE MX aTOMOB, HAXOXICHUE B MNPUPOJE.
duznyeckne U XMMUYECKUE CBOMCTBA (Ha mpuMepe Hatpus U Kanus). OKCUIsl U
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TUAPOKCUIBI HATpusi W Kanus. [IpuMeHeHHe NIENOYHBIX METalIOB M HX
COEIMHEHUMN.

[[lenoyHO3eMeENbHBIE METAJLUIBI  MarHMii M KaJbIMH: TIOJIOKEHHE B
[lepnognueckor cucreme xumuueckux sneMeHToB [[. M. MenneneeBa, crpoeHue
UX aTOMOB, HaXOXJeHUe B npupozae. Pu3nueckue 1 XUMUYECKUE CBOMCTBA MarHUs
W Kanplusa. Baxseiimve coenvHeHHs Kaiblus (OKCUZA, TUAPOKCHI, COJIN).
XKécTkocTb BOJBI U CIIOCOOBI €€ yCTpaHEHHUS!.

AJIFOMUHHI: TI0JI0XKEHUE B [Ilepuoanueckoi cucteMe XMMUYECKUX 3JIEMEHTOB
J. . Menneneesa, cTpoeHue aTtoma, HaxOKIeHHE B mnpupone. dusznueckue u
XUMHUYECKHUE CBOICTBA amtOMUHUSA. AM(POTEpHbIE CBOMCTBA OKCUAA U THIPOKCHIA
ATFOMHHUSL.

Keneso: nonoxenue B [lepponnueckoit cucteMe XMMUYECKUX 31EMEHTOB /1.
N. MenneneeBa, CTpoeHHE aTroMa, HaxoxiaeHue B npupoae. dusznueckue u
XUMHUUYECKUE CBOMCTBA kene3a. OKCUIbl, TuIpOKCU bl U con xenesa (1) u xenesza
(IIT), ux cocraB, CBOMCTBA U MOTyYCHUE.

Xumuueckuii IKCnepumenm:

O3HAaKOMJIEHHE ¢ oOpasllaMy METAJIOB U CIUIaBOB, HMX (PU3NYECKUMHU
CBOMCTBaMM, M3y4YE€HHE PE3YJbTATOB  KOPPO3HMH  METALIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BHUIEOMATEPHUANIOB), OCOOEHHOCTEH B3aMMOACHCTBHS OKCHJA
KaJlbllUg W HATpUs C BOJOM (BO3MOKHO MCIIOJIB30BAHUE BHJIEOMATEPHUAIIOB),
UCCIIEOBAHUE CBOWMCTB KECTKOW BOJBI, MpOLEccCa TOPEHUS KEJIE3a B KUCIOPOJIE
(BO3MOXXKHO ~ HCIOJB30BAHUE  BHUJIEOMATEpPUANOB), MPU3HAKOB  MPOTEKAHMS
KAUEeCTBEHHBIX pPEAaKIM HA MOHBI: MarHusi, KajbllUsl, aJlOMUHUA, [IMHKA, JKelie3a
(I1) m xenesza (III), meau (1), HaGIrOAEHUE W OMTUCAHUE TIPOIIECCOB OKPAIIMBAHUS
IJIaMEHU HWOHAMHU HaTpusl, Kaldus M Kajdblusig (BO3MOXKHO UCIOJIb30BAaHUE
BUJIEOMATEPUAIIOB), HCCIIeJOBaHNE aM(DPOTEPHBIX CBOMCTB FUAPOKCH]IA aTIOMUHHUS
Y TUIPOKCHJIA IMHKA, PELIEHUE IKCIIEPUMEHTAIbHBIX 3a/1a4 10 Teme «BaxxHeunme
METAJUIbl U UX COCUHEHUS.

XHMUA ¥ OKpY:KaoUias cpeaa

BemecTtBa u marepuanbl B IMOBCEIHEBHOM >KM3HM YejoBeKa. besomacHoe
UCIIOJIb30BAaHUE BEIIECTB U XMMHUYECKUX peakiuil B ObiTy. IlepBas momomuib mnpu
XUMHUYECKUX 0KOrax U OTPABIICHUSIX.

XHUMHUYECKOE 3arpsi3HEHHE OKpYy)Karoulell cpelbl (MpeAesbHas 0mycTHMas
KOHLIeHTpanus BeuecTs, nanee — [1JIK). Pons xumMun B perieHun 3K0JI0TMYeCKUX
npoOJieM.

Xumuueckuii IKCnepumenm:

u3ydyeHue o0pasloB MaTepuaioB (CTEKJIO, CIUIaBbl METAIJIOB, MOJIMMEpPHBIE
MaTepHabl).

Mesicnpeomemmnule ceazu
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Peanmu3anus MeXNnpeaMEeTHBIX CBSA3€M NMpU M3y4YEHHMM XUMUU B 9 Kjacce
OCYIIECTBIISIETCS 4YE€pe3 HCIHOJIb30BaHUWE KaK OOIIMX €CTECTBEHHO-HAY4YHBIX
NOHATUH, TAK W NOHATHUH, SBJISAIOIINXCS CUCTEMHBIMU I OTACIBHBIX IPEIMETOB
€CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO1ue ecTeCTBEHHO-HAYUYHBIE MOHATHUS: HAY4HBIN (DaKT, TUIOTE3a, 3aKOH,
TEOpUs, AaHalu3, CHHTE3, KIacCU(pUKalus, MEPUOJUYHOCTh, HAOIIOACHUE,
DKCIIEPUMEHT, MOJCIUPOBAHUE, H3MEPEHHE, MOJEIb, SBICHHUE, ITAPHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAITHI.

@dusuka: Marepus, aroM, OJJIEKTPOH, NIPOTOH, HEUTPOH, WOH, HYKIHUJ,
U30TONbl, PATUOAKTUBHOCTh, MOJIEKYJIA, 3JIEKTPUUYECKUN 3apsisl, MPOBOJHHKH,
HOJyIPOBOJHUKH, AUDJIEKTPUKH, (POTORIEMEHT, BEIIECTBO, TEJIO, OOBEM,
arperaTHOe COCTOSIHUE BELIECTBA, I'a3, PACTBOP, PACTBOPUMOCTD, KPUCTAJUIMYECKAs]
pemérka, CriaBbl, (U3MYECKUE BEIUYUHBI, €IUHHUIBI U3MEPEHHs, KOCMHYECKOE
IPOCTPAHCTBO, IUIAHETHI, 3BE3/1b1, CoNHIIE.

buonorus: ¢orocunres, apixanue, Ouocdepa, 3KOocUCTEMa, MUHEPATHHBIC
y100peHus, MUKPOIJIEMEHThI, MAKPO3JIEMEHTHI, INTATEIbHbBIE BEIIECTBA.

I'eorpagusi: arMmocdepa, ruapocdepa, MHUHEPATbl, TOPHBIE MOPOJBI,
MI0JIE3HBIE UCKOIIAEMbIE, TOILUIMBO, BOJAHBIE PECYPCHI.



16

IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA ITPOI'PAMMBI 110
XUMHHU HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pEe3yJbTaTbl OCBOEHHUS IPOIPaMMbl OCHOBHOIO OOIIEro
o0Opa3oBaHMsl JOCTUTAIOTCS B XOA€ OOy4YeHHs XUMHUU B €IUHCTBE y4eOHOU U
BOCIIMTATEIbHON ACSATEIIBHOCTH B COOTBETCTBUU C TPAAULIMOHHBIMU POCCUHCKUMU
COLIMOKYJIFTYPHBIMH U JYXOBHO-HPAaBCTBEHHBIMH LIEHHOCTSMH, MPUHATHIMU B
oOmiecTBe MpaBUjaMH M HOPMaMH TOBEAEHUS M CHOCOOCTBYIOT Ipolieccam
CaMOIIO3HAHUs, CAMOPA3BUTHUS U COLUAIIN3ALMN 00yYarOIIUXCS.

JINYHOCTHBIE  pe3ynbTaTbl  OTPAXKAIOT  TOTOBHOCTh  OOydarommxcs
PYKOBOACTBOBATbCA CHCTEMOM TMO3WUTHUBHBIX LIEHHOCTHBIX OPUEHTALUU W
paclIMpeHue ONbITa AESITEIBHOCTH HA €€ OCHOBE, B TOM YHUCJIE B YaCTH:

1) naTpMOTHYECKOr0 BOCIIMTAHUA:

LIEHHOCTHOT'O OTHOILIECHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUYECKOMY
YW HAay4YHOMY HAcCJICIHI0, MOHMMAHWUS 3HAYCHUS XUMUYECKOM HAyKH B JKH3HU
COBPEMEHHOT0 OO0IIecTBa, CIOCOOHOCTH BIAJETh JOCTOBEPHON HH(MOpManuen o
NEPENOBBIX JOCTHMIKEHUAX W OTKPBITUSAX MHUPOBOM M OTEUYECTBEHHOM XUMUHU,
3aMHTEPECOBAHHOCTH B HAyUHBIX 3HAHUAX 00 YCTpPONCTBE MUpa U OOIIECTBA;

2) rpasKIaHCKOr0 BOCIIUTAHMS:

IIPEACTABICHUS. O COLMAIBHBIX HOpPMax M IpaBUaX MEXIMYHOCTHBIX
OTHOIICHUN B KOJUIEKTHBE, KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOHM,  y4eOHOMCCNIEOBATENbCKOM, TBOPYECKOM W APYruX  BUAAX
NESATEIbHOCTH, TOTOBHOCTU K Pa3HOOOpPa3HOW COBMECTHOM JAEATEIbHOCTU IIpU
BBIMIOJJHEHUM y4€OHBIX, IMO3HABATEJIbHBIX 3a]a4, BBIIOJHEHUM XUMHUYECKHX
HKCMEPUMEHTOB, CO3/IaHUU YUEOHBIX MTPOEKTOB, CTPEMJICHHS K B3aUMOTIOHUMAHUIO
¥ B3aUMOIIOMOIIM B TIpOLIECCE€ OTOM yueOHOW NeATEeIbHOCTH, TOTOBHOCTHU
OLICHMBATh CBOE TIOBEJCHHE M IIOCTyIIKM CBOHMX TOBApHILEW C IO3ULUU
HPaBCTBEHHBIX U IIPABOBBIX HOPM C YYETOM OCO3HAHHUS MOCIIEACTBUM IOCTYIIKOB;

3) HEHHOCTH HAYYHOT' 0 MO3HAHUA:

MHPOBO33PEHYECKHUE TIPEICTABICHUS O BEIIECTBE M XWMHMYECKOM PEAKLNH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M COCTAaBIIIOLINE
OCHOBY JUIsl TIOHUMAaHMsI CYyIIHOCTH HAyYHOH KapTUHBI MUpA, NPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pPa3BUTHS NPHUPOABI, B3aUMOCBS3SIX 4YEIOBEKa C
MIPUPOIHOM CPEJIOW, O POJIM XUMHUH B ITIO3HAHUU ITUX 3AKOHOMEPHOCTEN;

II03HABATEJIbHBIE MOTHBBI, HAIIPABJIICHHBIE HA MOJIyYEHUE HOBBIX 3HAHUM IO
XUMHH, HEOOXOIUMBIE Ui OOBACHEHHUs HAOJIOJAaeMBIX MPOIIECCOB U SIBJICHHM,
[O3HABATEJIbHOM, MH(POPMAIMOHHON M YHUTATEIbCKOM KYyJbTYpbl, B TOM 4YMCIIE
HaBBIKOB CaMOCTOSITEJIbBHOM paboOThl C y4eOHBIMH TEKCTAMM, CIPAaBOYHOM
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JUTEPATYPON, MOCTYMHBIMA TEXHUYECKHUMH CPEACTBAaMH HH()OPMAIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOYyYEeHHMIO M TO3HAHUIO, JH0003HATENBHOCTh, TOTOBHOCTH H
CIOCOOHOCTP K  CamMOOOpa30BaHWIO, TPOEKTHOM U  HCCIEN0BATEeNbCKON
JESTEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAIIPaBICHHOCTH U ypOBHS OOydeHHUS B
JaJIbHEHIIIEM;

4) popMUpPOBaAHUSA KYJIbTYPbI 310POBb:

OCO3HaHUE IIEHHOCTH >KWU3HHU, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY
3I0pPOBBIO, YCTAHOBKM Ha 3J0POBBIN 00pa3 >KM3HHU, OCO3HAHWE TOCIEACTBUNA U
HEMPUATUE BPETHBIX MPUBBIYCK (YIOTPEOICHHS ATKOTOJIsI, HAPKOTHUKOB, KYpEHUs),
HEOOXOAMMOCTH COOJIOJEHUS TpaBui OE30MacCHOCTH IMpU  OOpallleHUuH C
XUMUYECKUMU BEILIECTBAMU B OBITY U PEAIbHON KU3HH;

S) Tpy10BOr0 BOCIIMTAHMS:

MHTEpEC K MPaKTUYECKOMY M3YUYEHHIO Mpodeccuii u Tpyaa pa3iuyHOro poja,
YBOKEHHE K TPYyAy M pe3yjbTaTaM TPYJOBOH IEATEIbHOCTH, B TOM YHUCJE Ha
OCHOBE TMPUMEHEHHUs MPEAMETHBIX 3HAHMM [0 XHWMHH, OCO3HAHHBIM BBIOOP
WHUBUyJIbHOM TPAEKTOPUU MPOAOHKEHUST 00pa30BaHuUs C YUETOM JIMYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMHHU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCHemHol mpodeCcCHOHATBHON NEATEIbHOCTH U PA3BUTHUS HEOOXOAUMBIX YMEHUH,
TOTOBHOCTh aIalITUPOBATHCA B MPOGECCUOHAIBHON CpEIE;

6) 3K0J10rN4eCKOro BOCIIMTAHUSA:

HKOJIOTHYECKH 1€JeCO00pa3HOe OTHOIIEHHE K MPUPOJAE KaK HCTOYHHUKY
YKU3HHM Ha 3emJle, OCHOBE €€ CylIeCTBOBaHUS, IOHUMAaHUE LIEHHOCTH 310POBOIO U
Oe3omacHOro o0pasza JKH3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
bu3MYeCKOMY M TICUXMYECKOMY 3/I0pPOBbIO, OCO3HAHHME LIEHHOCTH COOJIIOICHHUS
npaBui 0€30MaCHOTO MOBEEHUS MTPHU padoTe C BEIIECTBAMHU, a TAK)KE B CUTYalUsX,
YIPOKAIOIIMNX 3J0POBBIO U KU3HHU JIFOJEH;

CIOCOOHOCTH TMPUMEHSITh 3HAHUSA, MOJy4aeMble MPU WU3YYCHUH XUMUHU, IS
pemeHns 3a1a4, CBA3aHHbBIX C OKPYKalOLEed IPUPOIHOM CPENOH, I NTOBBIIECHNUS
YPOBHSI  DKOJIOTUYECKOM  KyJbTYpPhl, OCO3HAHHUS TJIOOATBHOTO  XapakTepa
HKOJIOTHYECKUX MpOoOJeM M MyTell UX pelIeHUs MOCPEACTBOM METOAOB XUMUH,
HKOJIOTMYECKOTO MBIIIJIEHUS, YMEHUSI PYKOBOJICTBOBATHCS UM B MO3HABATEJIbHOM,
KOMMYHHKATUBHOW U COUMAIBHOM MTPAKTHKE.

METANPEIMETHBIE PE3YJIBTATHI

B cocraBe MeranpeaMETHBIX pPE3YIbTaTOB BBIJICISIOT 3HAUMMbIE JUIS
dbopMHpOBaHUS MHUPOBO33PEHUS OOILEHAYyYHbIE TOHSATUS (3aKOH, Teopus,
IPUHLIKII, TUIIOTE3a, PaKT, cucTeMa, MPOIecC, IKCIIEPUMEHT U APYTOeE.), KOTOPbIe
UCIIONIB3YIOTCS. B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeaMeTax W MO3BOJIAIOT Ha
OCHOBE 3HAaHUU U3 ATUX MPEeAMETOB (HOPMHUPOBATH MPEACTABICHHE O IEIOCTHON
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HAyYHOW KapTHUHE MHUPA, U YHUBEpPCaIbHbIC YUeOHbIE NEeUCTBUS (ITIO3HABATEIIbHbIC,
KOMMYHUKATHUBHBIE, PETYJSITUBHBIC), KOTOpbIe oOecnedynBalOT (pOopMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO W OCYIICCTBICHUIO y4eOHOMU
JIESITEILHOCTH.

Ilo3HaBaTe/ibHbIE YHUBEPCAJbHbIE YUeOHbIE JeiiCTBUSA

ba3oBble Jiornueckue aeicTBUA:

YMEHHUS HCIOJb30BaTh MNPUEMBI JIOTUUECKOTO MBIIUICHUS TPU OCBOCHUHU
3HAHUN: PACKPBIBATH CMBICI XUMUUYECKUX TMOHATUM (BBIACISATH UX XapaKTEPHbIC
MpPU3HAKHU, YCTAaHABIIMBATh B3aUMOCBSI3b C JPYTMMU MOHSITUSMH), HUCIOJIb30BATh
TIOHATHS NIl OOBSICHEHUS OTJEIBHBIX (JAKTOB U SBJICHUI, BEIOUPATh OCHOBAHUS U
KpUTEpUH ISl KJIAcCU(PUKAIIMK XUMHYECKUX BEIIECTB U XUMUUYECKUX PpEeaKIui,
yCTaHABJIMBATh MPUUYMHHO-CJICICTBEHHBIE CBSI3M MEXIYy OOBEKTaMH H3Yy4YeHUS,
CTPOUTH JIOTUUECKUE PACCYXKIEHUS (MHIYKTUBHBIC, AENYKTUBHbIC, 10 aHAJIOTUN),
JIeNaTh BBIBOJIBI M 3aKJIFOUCHUS

YMEHHE TMPUMEHSTh B TMPOIECCEe TMO3HAHHUS TMOHATUS (TIPEAMETHBIE H
MeTanpeIMETHbIC), CAMBOJIUYECKHE (3HAKOBBIC) MOJICIIN, UCTIOJIb3yEMbIE B XUMUU,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XMMUU MOJIEIbHBIC TIPEACTABICHUS —
XUMUYECKUNA 3HAK (CMMBOJ 3JIEMEHTa), XUMHuueckas ¢opMmyra W ypaBHEHHUE
XUMUYECKON PEAKIUU — MPU PEIICHUN YUeOHO-TI03HABATENBHBIX 3a7a4, C YIETOM
ATUX MOJEIBHBIX MPEACTABJICHUN BBISBISATH U XAPAKTEPU30BATH CYIIECCTBEHHBIC
MPU3HAKUA U3YyYaeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB M XUMHUUECKUX PEAKIUH,
BBISBJSITh  OOIIME€  3aKOHOMEPHOCTH, MPUYMHHO-CIEJACTBEHHBbIE CBSI3U U
MPOTUBOPEYUHS B U3yUaeMbIX MIPOIIECCAX U SBJICHUSIX.

ba3oBble ncciienoBarebCcKHe AeiiCTBUS:

YMEHHUE MCIOJb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAa4ECTBE MHCTPYMEHTA
MO3HAHUS, a TaKkKe B KAadeCTBE OCHOBBI i1 (POPMHUPOBAHMS THUIOTE3BI 10
MPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYXKICHUN;

NpUOOpPETEHNE OMbITa IO TUIAHUPOBAHWIO, OPTaHU3ANMH W IPOBEICHHUIO
YYCHHYECKMX JKCIIEPUMEHTOB, yMEHHWE HaOmomaTh 3a XOJOM IIpoliecca,
CaMOCTOSITENIbHO MPOTHO3UPOBATH €0 pe3yibTar, (opMyJIUpOBaTh 000OIIECHUS U
BBIBOJIBI 110 PE3YJIbTaTaM MPOBEAEHHOTO OIBITA, UCCIIECIOBAHUS, COCTABIATH OTUET
0 MPOJIeTaHHOM paboTe.

Pabora ¢ undopmanmeii:

YMEHHE BBIOMpATh, AHAIM3UPOBATH W HHTEPIPETUPOBATH HHGPOPMAIUIO
Pa3IMYHBIX BUJIOB U ()OPM MPEACTABICHUS, MTOTYyYaeMYyI0 U3 Pa3HbIX UCTOYHHKOB
(Hay4HO-TIONYyJISIpHAsT  JIUTEpaTypa XHUMHUYECKOTO COJEp)KaHUs, CIPaBOYHBIC
nocoOus, pecypcel WHTepHETa), KPUTHUYECKH OIICHWBATH MPOTHBOPCUYUBYIO U
HEJI0OCTOBEPHYIO HH(OPMAITHIO;
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yMEHHE MPUMEHATh Pa3IUYHbIE METOJbl M 3allpoChl MPU MOUCKE U OTOOpE
uH(pOpPMAIlMU U COOTBETCTBYIOIIUX JAHHBIX, HEOOXOJUMBIX Jisi BBIMOJIHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3a]]a4 ONPEIEIEHHOTO THUIIA, TPUOOPETEHHE ONbITA B
0o0JlacTi  MCTHOJIb30BaHUSI  WH(OPMAITMOHHO-KOMMYHUKATUBHBIX — TE€XHOJOTHH,
OBJIAJICHUE KYJbTYpPOH aKTHBHOTO MCIIOJIb30BAHUS PA3TMYHBIX MTOUCKOBBIX CUCTEM,
CaMOCTOSITEJIbHO BBIOMpaTh ONTUMAIbHYIO POpMY MpeACcTaBiIeHUsT UHPOPMALUU U
WUTIOCTPUPOBATh pEIIAEMbIE 337a4d  HECJIOKHBIMU CXEMaMH, JharpaMmmamu,
apyrumu opmamMu rpadKu U UX KOMOUHALIMSIMU;

yMEHHE HCIOJIb30BaTh M AaHAIU3UPOBAaTh B Ipolecce y4deOHOHl u
UCCIIEIOBATENBCKOM NIEATEIbHOCTH MH(YOPMALMIO O BIUSHUH MPOMBIILICHHOCTH,
CEJIbCKOTO XO3SIMCTBA W TPAHCIOPTa HAa COCTOSIHME OKpY>KaroIlell MpUupoIHON
Cpenpbl.

KoMMyHMKaTHBHBbIE YHHBeEpPCAJbHbIE YueOHbIe NeiCTBUS:

YMEHHS 3aJlaBaTh BOINPOCHI (B XOJe Jauaiora W (Wih) JHUCKYCCUHU) TIO
CymecTBy  oOcyxmaemoil  Tembl, (GOpPMYyJIHpPOBATb CBOM  MPEAJIOKEHUS
OTHOCUTEJILHO BBIMOJIHEHUS IPEAJIOKEHHON 3a/1a4u;

YMEHUSI  MPEJCTaBIsATh  MOJYyYEHHbIE  pe3yJbTaThl  IMO3HABATEJLHOMN
NEATETPHOCTH B YCTHBIX M TMCBMEHHBIX TEKCTax; JeJiaTh TPE3CHTAIUIO
pe3yJIbTaTOB BBHIMOIHEHUS XHMHUYECKOTO 3KCIEpUMEHTa (J1abopaTOpPHOTO OIBITA,
1abopaTopHOI pabOTHI MO KCCIIEJOBAHUIO CBOWCTB BEIIECTB, YYEOHOTO MTPOEKTA);

yMEHHUsI Y4eOHOro COTPYyJHUYECTBA CO CBEPCTHUKAMU B COBMECTHOU
MO3HABATEIbHOM M MCCIEOBATEIbCKONM  JACSATENIbHOCTA  NpPU  pPELICHUU
BO3HUKAIOIIMX MPOOJIEM Ha OCHOBE yu€Ta OOIIMX WHTEPECOB M COTJIACOBAHUS
no3unuid (00CyXkaeHusi, OOMEH MHEHUSIMH, «MO3TOBBIC IITYPMBD», KOOPAMHAITIS
COBMECTHBIX JICHCTBUMH, OIpEJeTeHHe KPUTEpUEB IO OILIEHKE KayecTBa
BBITIOJTHEHHOHN pabOTHI U ApyTHe).

PerynsiTuBHbIE YHHBeEpPCAJbHbIE YUeOHbIE NeCTBUS:

YMEHHE CaMOCTOSTEIbHO ONPEACNATh LENHU JESTENbHOCTH, IJIaHUPOBATh,
OCYIIECTBIISATh, KOHTPOJUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
JeATEIIbHOCTh, BRIOUpaTh Hanbosiee 3(PPeKTUBHBIE CIIOCOOBI pelieHUs] YYeOHbIX U
MO3HABATENbHBIX 3314, CaMOCTOSITEIbHO COCTABJISITh WJIM KOPPEKTUPOBAThH
IIPEUIOKEHHBIA AJITOPUTM  JIEUCTBUM TPHU BBINOJHEHMM 33aJaHUM C Y4ETOM
MOJTyYEHHUs! HOBBIX 3HAHHUU 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIIMSIX,
OIICHMBATh COOTBETCTBUE IOJYYEHHOI'O pe3yjbTaTa 3asBICHHOW II€JH, YMEHHUE
UCIIOJIb30BATh U aHAIM3UPOBATh KOHTEKCTHI, IPEJIaraéMble B YCIOBUU 3aJIlaHUN.

MNPEAMETHBIE PE3YJIBTATDBI

B coctaBe mnpeaMETHBIX pe3yNbTaTOB IO OCBOEHHUIO 0053aTE€IHLHOTO
COJIep’KaHusl, YCTAaHOBJIEHHOTO JaHHOW (eaepanbHONM paboueil mporpamMmon,
BBIICJISIIOT: OCBOCHHBIE OOYYaIOIIMMHUCA HAy4YHbIE 3HAHUS, YMEHHUS U CIOCOOBI
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NEUCTBUN, crnenupuiecKkue Uil TPeAMETHOW oOmacth «XUMHS», BUIBI
JNEATEIBHOCTH MO  MOJYYEHUI0 HOBOIO  3HAaHWs, €ro HWHTEpIpETalnH,
npeoOpa3oBaHUIO U MPUMEHEHUIO B PA3IMYHbBIX YYEOHBIX U HOBBIX CUTYalUsX.

K xonIy oOydenus B 8 kj1acce mpeIMeTHBIE Pe3yIbTaThl Ha 0230BOM YPOBHE

JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYJAIOIINXCS YMEHUM:

e pACKpBIBaTh CMBICJ OCHOBHBIX XMMHUYECKHX IMOHSATHN: aTOM, MOJIEKYJa,
XUMUYECKUH DJIEMEHT, MPOCTOE BEUIECTBO, CIIOXKHOE BEUIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJMWYECTBO BEIIECTBA, MOJIb, MOJSIpHas Macca,
MaccoBasi J10JIsl XMMHYECKOTO 3JIEMEHTa B COEIMHEHUHU, MOJIIPHBIA O0BEM,
OKCHJI, KHCJIOTAa, OCHOBAaHHE, COJIb, JJIEKTPOOTPULIATEIIBHOCTh, CTENEHb
OKHUCJICHUSI, XMUMHUYECKasi peakiusi, Kiaccuukaiusi peakuui: peakuuu
COCAMHEHUSI, PEaKIUU PAa3JIOKEHUS, PEAKIMU 3aMElICHUs, PEaKIuu
oOMeHa, 9K30- M SHAOTEPMHUECKUE PEAKINH, TeTIOBOU 3P(PEKT peaKinH,
SIPO aToMa, JJIEKTPOHHBIA CIIOM aromMa, aTOMHas OpOUTaNb, PAJNYC
aToMa, XUMHUYECKas CBs3b, MOJSPHASA U HENMOJISIpHAs KOBAJICHTHAS CBS3b,
WOHHAs CBSA3b, MOH, KATHOH, AaHWUOH, PACTBOpP, MAcCOBasl JI0Js BEIIECTBA
(IpolLieHTHAs! KOHILIEHTpAIusi) B pacTBOPE;

e WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHUMHWYECKHUX TMOHSITUU H
MPUMEHSTh 3TU IOHATHUSA MPU ONKMCAHUY BELIECTB U UX MPEBPALLICHUII;

e HCIOJb30BaTh XHWMUYECKYIO) CHUMBOJMKY Uil COCTaBieHUS (GOpMy
BEILIECTB U YPABHEHUN XUMHUYECKUX PEAKLINIA;

e ONpPENENATh BAJCHTHOCTh aTOMOB JJIEMEHTOB B OWHAPHBIX COCIWHEHUSX,
CTENEHb  OKWUCICHUS  DJJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MIPUHAJJIEKHOCTh BEIIECTB K OMNPEACIEHHOMY KJIACCy COEAUHEHUW 10
dbopmynam, BHUA XUMHUYECKOM CBSI3M (KOBAJIGHTHAas W MOHHAs) B
HEOPTaHUYECKUX COCAUHEHUSX;

e packpbiBaTh cMbIcH [lepuomnueckoro 3akona JI. WM. Menneneesa:
JEMOHCTPUPOBATh MOHUMAHHUE TEPUOJAUYECKOM 3aBHCUMOCTH CBOICTB
XUMUYECKUX JJIEMEHTOB OT HMX MOJoxkeHus B Ilepuogmueckoi cucreme,
3aKOHOB COXPAaHEHHUS MacChl BELIECTB, IMOCTOSHCTBA COCTAaBa, ATOMHO-
MOJIEKYJISIPHOTO Y4€HUSsI, 3aKOHA ABOTajpo;

e ONUCHIBATH W XapakTepus3oBaTh TaOMMUHYIO QopMy Illepuogndeckoit
CUCTEMBl XHMHYECKHX DJJEMEHTOB: pa3iuyaTb IOHATUS «TJIaBHas
noarpynmna (A-rpynmna)» u «mnodouHas noarpymnmna (b-rpynma)», manbsie u
OOJbIIME TEPUOJbI, COOTHOCUTh OOO3HAYEHUS, KOTOpbIE HMEIOTCS B
tabmume «llepuognueckass cucrema xumuueckux odnaementoB . .
MenpeneeBay ¢ 4YHUCJIOBBIMM XapaKTEPUCTUKAMHU CTPOEHHUS aTOMOB
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XUMHYECKHUX 3JIEMEHTOB (COCTaB M 3apsif Aapa, OOIIee YHCIO AIEKTPOHOB
U pacrpeie]ICHUe UX MO 3JIEKTPOHHBIM CIIOSIM);

KJIaCCU(PUIIMPOBATh XUMHUYECKHE IJIEMEHTHI, HEOPTaHUYECKUE BEIIECTBA,
XUMHUYECKHE peaknuu (10 YWCIy U COCTaBy YYaCTBYIOIIUX B PEAKITUU
BEIIECTB, M0 TEIJIOBOMY 3(PPEKTy);

XapaKkTepu30BaTh (OMUCHIBATH) OOIIME XWUMHYECKHE CBOWCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOATBEPKAast ONMMCAHUE TPUMEPAMU MOJICKYJISIPHBIX
ypaBHEHU COOTBETCTBYIOIINX XUMUYECKIX PEAKITHI,

MIPOTHO3WPOBATH CBOWCTBA BEIIECTB B 3aBUCHMOCTU OT UX KaUYE€CTBEHHOTO
COCTaBa, BO3MOKHOCTH TMPOTEKAHUS XUMUYECKUX NPEBPAIICHUNA B
Pa3IMYHBIX yCIOBHSIX;

BBIUUCIIATh OTHOCHUTEIBHYIO MOJIEKYJSIPHYI0O M MOJISIPHYIO MAacChl
BEIIECTB, MAaCCOBYIO [OJIF0 XHUMHYECKOrO »JJIeMeHTa 1o (dopMmyIe
COEIMHEHUS], MACCOBYIO JOJIO BEIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEaKIINU;

PUMEHSATH OCHOBHBIE OIEPAIMN MBICIUTEIHLHOW EATEIHPHOCTH — aHAIIN3
U CHHTE3, CpaBHEHHE, 0000IIeHHEe, CHCTeMAaTH3allNI0, KJIacCHU(UKAIINIO,
BBISIBJICHUE TPUYMHHO-CJICACTBEHHBIX CBSI3€H — I M3yYCHUS CBOWCTB
BEIIECTB M XHWMHYECKHX pEaKIMil, eCTECTBEHHO-HAYYHBIE METOJIbI
NMO3HaHWS — HaOMIOJeHNEe, W3MEpPEeHHe, MOJICIUPOBAHUE, SKCIICPUMEHT
(peasbHBIN U MBICIICHHBIN );

CleIoBaTh ~ NpaBWJIaM  IIOJIb30BAHMS ~ XMMHUYECKOH  TOCyAod U
7abopaTopHBIM  000pYIOBaHHWEM, a TaKXKe TMpaBUjiaM OOpaIIeHUs C
BEIIECTBAMH B COOTBETCTBUM C HWHCTPYKIUSMHU TI0 BBITIOJHEHUIO
7a00paTOPHBIX XHMHYECKAX OMNBITOB TIO TIONYYEHUI0O U COOMPAHUIO
ra3o00pa3HbIX BEHIECTB (BOAOPOJAa H KHCIOpPOJAa), TMPUTOTOBICHUIO
pPacTBOPOB C ONMPEACIEHHON MAacCOBOM JOJIEM PACTBOPEHHOIO BELIECTBA,
IJIAHUPOBATh W TPOBOAUTH  XHUMHYECKHE  DKCIIEPUMEHTHI  TIO
pacro3HaBaHMUIO PACTBOPOB IEJIOUYEH U KUCIOT C MOMOIIBI0 HHAUKATOPOB
(;makmyc, dheHondTaenH, METUIOPAHXK U IPYTHe).

K koHIy oOydenus B 9 kjacce npeMETHbIE PE3YJIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh COPMUPOBAHHOCTH Y O0YUaIOIIUXCS YMEHHIA:

pPacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKUX MOHSITHUU: XUMHUUYECKUUN
AJIEMEHT, aTOM, MOJIeKyja, HMOH, KaTHOH, aHWOH, IPOCTOE BEIIECTBO,
CJIOKHOE€ BEIIECTBO, BAJICHTHOCTb, JJICKTPOOTPHULIATEIBLHOCTh, CTEIECHb
OKHCJICHHS, XUMUYECKasl PeaKiusi, XUMUYecKasi CBs3b, TEIIOBOM 3P deKT
peakuuu, MOJb, MOJISIPHBIH  00BEM,  pacTBOp,  DIEKTPOJIHTHI,
HEBJIEKTPOJIUTHI, AJIEKTPOJIUTHYECKAS] TUCCOLUALMS, PEAKIUA HOHHOTO
oOMeHa, KaTalnu3aTtop, XHUMHYECKOE€ paBHOBecHE, oOOpaTUMble U
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HEOOpaTUMBIE PEaKIMH, OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKHCIIUTENIb,  BOCCTAHOBUTEIb,  OKHCIEHHE W  BOCCTaHOBJICHUE,
aIIOTpONus, aM(POTEPHOCTh, XUMHUYECKasi CBs3b (KOBAJIEHTHAs, MOHHAs,
METAJIMYECKasi), KpPUCTAUIMYECKass pEHIETKa, KOPpO3Usi METaJIoB,
CIUIaBbl, CKOPOCTb XUMHYECKOW pEAKIUU, TMPENCIbHO JONMyCTUMAs
koHueHtpanus [IJIK BemiecTna;

WUIKOCTPUPOBATh B3aUMOCBSI3b  OCHOBHBIX XUMHUYECKUX TMOHATHU U
MPUMEHSTh 3TU OHATHUSA MPU ONMCAHUY BELIECTB U UX MPEBPALLICHUI;
UCIIOJIP30BAaTh XUMHUYECKYIO CHUMBOJIMKY JJII COCTaBIICHUS (HOPMYT
BEIIECTB U YPABHCHUN XMMHUYECKUX PEAKIUN;

ONPENEIIATh BAJICHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKHUX JIEMEHTOB B
COCAMHEHUSX PpA3JIUYHOTO COCTaBa, IPUHAJIEKHOCTh BEIIECTB K
onpeAenéHHOMY KIJIacCy COEIUWHEHH 1o ¢dopMynaM, BHII XUMHUYECKOU
CBSI3U (KOBAJEHTHAs, WOHHAs, METAJUIMYECKas)) B HEOPraHUYECKHUX
COCIMHEHMSIX, 3apsj MOHA M0 XUMUYECKOW (opMyIie, XapaKTep Cpelbl B
BOJHBIX PACTBOPAX HEOPraHUYECKUX COCIMHEHUMN, THUIl KPUCTATUITMYECKON
PELIETKN KOHKPETHOT'O BEILIECTBA;

packpeiBath cmbich llepuoamueckoro 3akona J[. M. MenneneeBa u
JEMOHCTPUPOBATh €r0 IMOHUMAHWE: OINHUChIBATH W XapaKTepPU30BaTh
Tabnuunyio Gopmy Ilepuoanueckoid CUCTEMbl XMMHUYECKHX DIIEMEHTOB:
paznuyaTh TMOHATUS «TJlaBHas noArpynna (A-rpynma)y U «modoyHas
noarpynna (b-rpynma)», manbie u OoJbllIME€ MEPUOMAbI, COOTHOCHUTH
0003HaUeHUs, KOTOpPHIE WMEIOTCA B TMEPUOJWYECKONW Tabmuie, C
YUCIIOBBIMU  XapaKTEPUCTUKAMU  CTPOCHUS  aTOMOB  XHMHYECKHUX
AJIEMEHTOB (COCTaB W 3apsii  sjapa, oOIlee 4YHUCIO BJIEKTPOHOB H
pacmpesesieHie HUX 10 DJJIEKTPOHHBIM  CJIOSIM), OOBSCHATH OOLIUE
3aKOHOMEPHOCTHA B U3MEHEHUU CBOMCTB 3JIEMEHTOB M UX COCAUHCHUU B
Mpeesiax MaIbIX MEPUOIOB U TJIABHBIX MOJATPYHI ¢ YYETOM CTPOCHUS KX
aTOMOB;

KJ1acCU(UIIMPOBATh XMMUYECKHUE DJIEMEHTBHI, HEOPraHUYECKUE BEIECTBa,
XUMHUYECKHE PeaKluu (M0 YUCIY M COCTaBY YYACTBYIOUIMX B PEAKIIHMH
BEIIECTB, M0 TEIIOBOMY 3(P(HEKTy, 0 M3MEHEHHUIO CTENEHEH OKHMCIICHHUS
XUMHUYECKUX IJIEMEHTOB);

XapaKTepru30BaTh (OMUCHIBATh) OOIME U CHEUUUECKHEe XUMHUYECKUE
CBOWMCTBAa IIPOCTBIX M CJOXHBIX BEIIECTB, NOATBEPKAAas OMNHCAHUE
NpUMEpPaMH MOJIEKYJISIPHBIX M HOHHBIX YPAaBHEHUW COOTBETCTBYIOLIHMX
XAMHUYECKUX PEAKIUN;

COCTaBJISATh YPABHEHUS DJICKTPOJIUTUYECKOM JIUCCOLMALIMM  KHUCIIOT,
LIEJIOYEN U COJIEH, TOJIHBIE U COKPAILLIEHHBIE YPABHEHUS PEAKIIUN HOHHOTO
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oOMeHa, ypaBHCHHsI peakluid, MOATBEPKIAOIINX CYIICCTBOBAHHE
TeHETUYECKOM CBSI3M MEK/y BEIIECTBAMH PA3IIUYHBIX KIIACCOB,
pacKpbiBaTh CYIIHOCTh OKHCIUTEIHHO-BOCCTAHOBUTENBHBIX  PEAKIU
MIOCPEACTBOM COCTaBJICHUS 3JIEKTPOHHOTO OajlaHCca STUX PEaKIui;
IIPOTHO3HPOBATh CBOMCTBA BEIIECTB B 3aBHCHMOCTH OT WX CTPOCHHS,
BO3MOXKHOCTH TIPOTEKaHUS XHUMHYECKHX IMPEBPALICHUH B pa3IMYHBIX
YCIIOBUSIX;

BBIUUCIIATh OTHOCHUTENIBHYIO MOJIEKYJSIPHYI0O M MOJISIPHYIO MAacChl
BEIICCTB, MAaCCOBYIO [IOJII0 XHMHYECKOTO JJIEeMEHTa 10 (opMyIie
COCJIMHEHUS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MMPOBOIAUTH PACUETHI
110 YPaBHEHHUIO XUMUYECKOU PEaKIIHH;

coONrofaTh  MpaBWiIa  TOJNB30OBAHHMS ~ XMMHUYECKOM  TMOCYIOM W
7abopaTOpHBIM  00OpYJOBaHHWEM, a TaKXKe TMpaBWia OOpameHus C
BEIICCTBAMH B COOTBETCTBUM C HMHCTPYKIMSMH 110 BBITOJHEHHUIO
7a00paTOPHBIX XHMHYECKHAX OIBITOB TIO0 TIOJYYEHUIO W COOMPAHUIO
ra3000pa3HbBIX BEIIECTB (AMMHUAKa U YTICKUCIIOTO Ta3a);

NPOBOJAWTh  PEAKIUHU, TOATBEPXKAAMOIINE  KAYeCTBEHHBIH  COCTaB
pa3IMYHBIX BEMIECTB: PACIIO3HABATH ONBITHBIM ITYTEM XJIOPHI-, OPOMHU/I-,
uonua-, kapbonar-, Qocdar-, cunmukar-, cyiab(ar-, THIPOKCH]I-UOHBI,
KaTHOHBl AMMOHHUSI U MOHBI W3YYEHHBIX METAJUIOB, MPHUCYTCTBYIOIINE B
BOJIHBIX PacTBOpax HEOPTaHWMUYECKUX BEIIECTB;

PUMEHSATH OCHOBHBIE OIEPAIMN MBICIUTEILHOW EATEIHPHOCTH — aHAIIN3
U CHHTE3, CpaBHCHHE, OOOOIICHNE, CHUCTEeMATH3aII0, BBISBICHUE
NPUYUHHO-CJICICTBEHHBIX CBSA3CH — I WU3YYCHUS CBOWCTB BEIIECTB U
XAMHUYECKUX PEaKIMid, eCTECTBEHHO-HAYYHBIE METOABI TIO3HAHHS —
HaO0IeHNe, W3MEpPEeHHe, MOJCTUPOBAaHUE, DKCIEPUMEHT (peajbHBbId U
MBICJICHHBIH ).
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8 KUIIACC
Koau4vecTBo 4acoB
Ne HaumeHoBaHue pa3iesioB u JyeKTpoHHbIe (LM poBbIE)
n/n TeM MPOrpaMMbl Bcero Kontpounueie TpakTiecikue o0pa3oBaTe/ibHbIE pecypchbl
padoThbI padoThbI
Pazgea 1. [lepBoHayaiibHbIe XMMUYECKHE TOHATHS
XuMHs — BakHast 00J1acTh
L1 €CTECTBO3HAHUS U 5 ) bubmuoreka [JOK
MPAKTUYECKOU I€SITEbHOCTH https://m.edsoo.ru/7f41837¢
YeJoBeKa
12 BemecTBa u xumMuieckue 15 1 bubnuorexa [JOK
peakuuu https://m.edsoo.ru/7f41837¢
Hroro no pazaeny 20
Pa3nes 2. BaskHelilne npeacTaBUTeIM HEOPraHUYeCKUX BellecTB
)1 Bosznyx. Kucnopoa. [Tonsitue 6 bubnnorexa [JOK
00 okcruaax https://m.edsoo.ru/7f41837¢
5 Bonopoa. Ilonsitue o kucinorax 2 1 bubmuoreka [JOK
U COJISIX https://m.edsoo.ru/7f41837¢
73 Bopa. PactBopsl. [Tonsatue 06 5 1 1 bubnuoreka [IOK
OCHOBAHHUSX https://m.edsoo.ru/7f41837¢
54 OCHOBHBIE KJIaCCHI 1 1 1 bubnuorexa [JOK
HEOPraHWYECKUX COCTMHEHUI https://m.edsoo.ru/7f41837¢
Hroro no pazneny 30

Paznen 3. Ilepuoauueckuii 3axoH u [lepuoaudeckas cucrema xumuueckux 31emMeHToB /. U. MenaesneeBa. CTpoeHue aToOMOB.

Xumuuyeckasi cBsi3b. OKHCINTEIbLHO-BOCCTAHOBHUTEIbHbIE pPe€aknumn
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[lepuoauueckuii 3aK0H U

31 IIepuoanueckas cucrema 7 bubnuoreka [IOK
XAMUYECKUX 35ieMeHToB J[. 1. https://m.edsoo.ru/7f41837¢
MenneneeBa. CtpoeHue aroma
XuMu4ecKas CBs3b.

3.2 OKHUCIUTENbHO- 8 2 bubmorexa HOK

https://m.edsoo.ru/7f41837¢
BOCCTAHOBUTEJIbHBIE PEAKIIUU
bu6mmoreka [IOK
Hroro no pasaeity 15 https://m.edsoo.ru/7f41837¢
PeszepBHoe Bpems 3 bubmmorexa [OK
https://m.edsoo.ru/7f41837¢
OBILIEE KOJIMYECTBO YACOB I1O 68 5

[NPOTPAMME
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9 KJIACC
KoanuectBo yacoB DJIeKTPOHHbIE
HaumeHoBaHuUe pa3/1eioB H TeM uudpoBbie
Ne ni/m P Kontpoasnbie  IIpakTnueckue (mucpp )
NMpPoOrpaMmbl Bcero o0pa3oBaTe/bHbIE
padoThbI padoThbI
pecypcsl
Pa3nen 1. BemecTBoO 1 XMMU4ecKHe peakuu
L1 [ToBTOpEHME U yIITyOJICHHE 3HAHUHT 5 1 bubnnorexa [HOK
) OCHOBHBIX pa3JIeJIoB Kypca 8 Kiiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 bubmmoreka [JOK
’ peaxiuii https://m.edsoo.ru/7f41a636
13 DNEKTPONUTHYECKAs] AUCCOLIMALIMS. 2 1 1 bubnnorexa [JOK
' XHUMHUYECKUE PEAKIUU B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazaeny 17
Pasnen 2. HemeTa/uibl M UX cOeIMHEHUS
)1 OO6mias XxapakTeprucTUKa XUMHUECKIX 4 1 bubnnorexa [HOK
) sneMeHToB VIIA-rpynmnsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mas XapakTepuCcTHKa XUMUYIECKUX
2.2 anemeHToB VIA-rpynnsl. Cepa u eé 6 Bubmmorexa LIOK
’ PYTHIRL 6P https://m.edsoo.ru/7f41a636
COETMHEHUS
OO01mas XapakTepuCcTHKa XUMUYIECKUX
2.3 aneMeHTOB VA-rpymisl. A30T, pochop U ux 7 1 Bubmmorexa LIOK
' PYTHEL ’ P https://m.edsoo.ru/7f41a636
COCTMHEHUS
OO01mas XapakTepuCcTHKa XUMUYECKUX
2.4 anemeHToB [VA-rpynmnsl. Yriepon u 8 1 2 bubmmorexa [OK
' . by ' pol https://m.edsoo.ru/7f41a636
KPEMHUI U UX COSAMHCHUS
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Nroro no pazaeny 25
Pa3znea 3. MeTa/sibl 1 UX COeTUHEHHUS
bu6mmoreka [IOK
1 I 4
3 Obmpae cBofiCTBa METAILIOB https://m.edsoo.ru/7f41a636
bubmuoreka [JOK
2 B 7| 1
3 KHEUIIe MeTaJUIbl U UX COeIUHEHUS 6 hitps://m.cdsoo.ru/ 7412636
Hroro no pazneny 20
Paznen 4. Xumus 1 oKpyKawmas cpeaa
4.1 BemecTBa 1 MaTepuansl B >KU3HU 4EJIOBEKA 3 buGnnorexa LIOK
) t p https://m.edsoo.ru/7f41a636
Hroro no pazgeny 3
PesepBHOE Bpems 3 bubmorexa HOK
p P https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 68
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8 KUIACC
KoanuectBo yacos DJIeKTPOHHbIE
Ne Hara uugpossie
n/n Tema ypoka Bcero Kontpoanueie  Tpakruueckue u3ydeHusi o0pa3oBaTesibHbIE
padoThI padoThbI
pecypcbl

1 [Ipeamer xumun. Posb XUMUU B KU3HU | bubnunoreka [IOK
yeJjoBeKka. Teja U BelecTsa https://m.edsoo.ru/ff0d210c

2 ITonsiTe 0 MeTO/1aX MO3HAHUS B XUMUU 1 bubmorexa [TOK

https://m.edsoo.ru/ff0d227e
[TpakTuyeckas padora Ne 1 «IIpaBuna

3 paboThl B 1a00paTOpUU U MPUEMBI 1 bubnmoreka [JOK
oOparieHus ¢ J1abopaTopHBIM https://m.edsoo.ru/ff0d23dc
o0opyI0BaHUEM»

4 YucTsle BemecTBa 1 cMecH. CriocoObl | bubnuoteka [JOK
pa3zaeneHus cMecen https://m.edsoo.ru/ff0d26ca
[TpakTrueckas padota No 2

5 «Paznenenue cmeceilt (Ha mpumepe 1 Bubmmorexa [IOK

. https://m.edsoo.ru/ff0d28c8
OUYMCTKHU ITOBApPEHHOU COJIN)»
but6mmoreka [IOK

6 ATOMBI 1 MOJICKY TbI ! https://m.edsoo.ru/ff0d2a6c

7 XUMHYECKHE DJIEMEHTHI. 3HAKH 1 bubmuorexa [JOK
(CMMBOJIBI) XUMHYECKHUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 [IpocTeie U cl0KHBIE BENIECTBA 1 bubmmorexa LOK

https://m.edsoo.ru/ff0d2a6c

9 ATOMHO-MOJIEKYJISIPHOE YUEHHUE 1 Bubmmorexa [IOK

https://m.edsoo.ru/ff0d2d50
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3aKoH IMOCTOSHCTBA COCTaBa BEIIIECTB.

but6mmoreka [IOK
10 X .B
mmirieckas popmysa. Basentrocts https://m.edsoo.ru/ff0d2eae
ATOMOB XMMHYECKHX JJICMCHTOB
1 OtHocuTeNbHAsE aTOMHAs Macca. bubmuorexa [JOK
OtHocuTeNnbHasE MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBast 10151 XUMHUYECKOr0 bub6nunoreka [IOK
3JIEMEHTA B COeIUHECHUN https://m.edsoo.ru/ff0d350¢
13 KomuuectBo BemniectBa. Moib. bubmuorexa [JOK
MonsipHas macca https://m.edsoo.ru/ff0d5230
14 OU3NYECKUE U XUMUYECKUE SIBICHUS. bubmuorexa [JOK
XuMuyecKas peakius https://m.edsoo.ru/ff0d37fa
15 IIpu3Haky U ycaoBHsI IPOTEKAHUS bubmuoreka [JOK
XUMHYECKUX PEAKIUI https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUsI MacChl BEUIECTB. bu6muoreka [JOK
XUMHUYECKUE YPaBHEHUS https://m.edsoo.ru/ff0d3b88
Brruucnenus koamdecTBa, MacChl
17 BEILIECTBA 10 YPABHEHUSIM XUMHYECKHX bubmorexa [TOK
o . P https://m.edsoo.ru/ff0d5708
peakmuit
Knaccudukanmss XaMHUECKHX PEaKIIHi
18 (coe I/IH(I;HI/IHH a3JI0KCHHS e bubmorexa HOK
g P ’ https://m.edsoo.ru/ff0d3f34
3aMeIIeHHs], OOMEHA)
M. B. JIoMOHOCOB — y4€HBIii-
19 sHIMKIoneaucT. O000IICHHE 1 bubmorexa HOK
H AHCT: Hf https://m.edsoo.ru/ff0d40c4
CUCTEMaTHU3aIlUs 3HAHUH
20 Kontponbnas padota Nel o teme | bu6muoreka [JOK
«BelecTBa 1 XUMHYECKHUE PEAKLIUN https://m.edsoo.ru/ff0d4290
)1 Boznyx — cmech razos. Cocras bu6muoreka [IOK

Bo3ayxa. Kucimoposm — sneMeHT u

https://m.edsoo.ru/ff0d448¢
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npoctoe BemecTBo. O30H

duznueckre 1 XUMUYECKHE CBOUCTBA

22 KHCJIOpo/ia (peaKIuy OKUCICHUS bubmorexa [TOK
poAa (peakdl ’ https://m.edsoo.ru/ff0d4614
ropenue). [lonsTue 06 okcumgax
CriocoOblI moryueHHst KUCIOpoia B
23 nabopaTopuu ¥ MPOMBIIUICHHOCTH bubmorexa [TOK
paTop P ' https://m.edsoo.ru/ff0d497a
[Ipumenenue kucmopoaa
TennoBoii 3¢ ekt XuMuIeckoit
24 peaxkuuu, MOHATUE O bu6nuorexa [IOK
TEPMOXUMHUYECKOM YPaBHEHUU, DK30- U https://m.edsoo.ru/ff0d4790
SHAOTEPMHUUYECKUX PEAKIIUIX
TommmBo (HeTh, yrosb U MeTaH).
25 3arpsi3HeHue BO3AyXa, CIIOCOOBI €ro Bubmmorexa [IOK
P YRS, https://m.edsoo.ru/ff0d4c4a
MpeAOTBPALLECHUS
[TpakTrueckas padota Ne 3 o Teme
26 «Ilonyyenue u coOupanue KMUCIopoaa Bubmmorexa [IOK
Y . P PO, https://m.edsoo.ru/ff0d4ae2
U3Y4YEHHE €ro CBOMCTBY»
7 Bonopon — anemeHT u nmpocroe bu6muoreka [JOK
BellecTBO. HaxoxxaeHue B nmpupoje https://m.edsoo.ru/ff0d4dd0
73 DuU3nYeCcKre U XUMUUYECKUE CBOMCTBA bubnuoteka [JOK
Bojopoaa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
but6mmoreka [IOK
29 IT
OFPITHE O KHCAOTAX 1 CONAX https://m.edsoo.ru/ff0d50d2
30 CriocoObI TToTy4eHust BOAOPO/Ia B bubmuorexa [JOK
nabopaTtopuu https://m.edsoo.ru/ff0d4dd0
[TpakTrueckas padota Ne 4 o Teme
bubnunoreka [IOK
31 «ITonmydenne u cobOupanue BO0poa,

WU3y4YEHUE €r0 CBONCTBY

https://m.edsoo.ru/ff0d442
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Mosipabiii 00bEM ra30B. 3aK0H

but6mmoreka [IOK

32
ABoraapo https://m.edsoo.ru/ff0d542¢
Brruucienus o0béMa, KOJIM4ecTBa
33 BEIIIECTBA ra3a 1o €ro N3BECTHOM bubmorexa [OK
H .. Y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA HIIH 00BEMY
Brruncienusa o05EMOB ra3oB II0
34 aBHEHHUIO pEeaKIIMH Ha OCHOBE 3aKOHA bubmorexa [OK
yp . peaKt . https://m.edsoo.ru/ff0d5708
00BEMHEBIX OTHOIIICHHMI Ta30B
35 DU3NYEeCKre U XUMUUYECKUE CBOMCTBA bubmuoteka [JOK
BOJIbI https://m.edsoo.ru/ff0d587a
16 CocraB ocHoBanwmii. [Tonstue 06 bubmuorexa [JOK
HHIUKATOpax https://m.edsoo.ru/ff0d59¢e2
Bona kak pactBoputens. HackieHHbIe
37 ¥ HEHACHI peHHBII; acTBOPBI. MaccoBas bubmorexa [OK
Hl p Ph!- https://m.edsoo.ru/ff0d5b40
JIOJIS BEIIIECTBA B pacTBOPE
[TpakTuyeckas pabora Ne 5 o Teme
18 «IIpuroToBiieHre pacTBOPOB C bubnmoreka [JOK
ONpeAcIEHHON MacCOBOU J10JIEN https://m.edsoo.ru/ff0dSeba
PAaCTBOPEHHOTO BEILIECTBA»
39 KonrtponsHas pabora Ne2 o teme 1 bu6nuorexa [IOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 Okcupl: coCTaB, KJIacCUpUKaIus, but6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
ITonyuyenue u XMMHUYECKUE CBOMCTBA
41 KHCJIOTHBIX, OCHOBHBIX U aM(OTEPHBIX bubmorexa [TOK
’ P https://m.edsoo.ru/ff0d664e
OKCHJIOB
4 OcHoBaHHUS: COCTaB, KJIacCU(UKAIIHS, but6mmoreka [IOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca
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[TonydyeHue 1 XUMHYECKHUE CBOICTBA

but6mmoreka [IOK

43
OCHOBaHUI https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocraB, knaccudukanms, bub6nunoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TosnydyeHne u XUMHYECKUE CBOWCTBA bu6muoreka [JOK
KHMCIIOT https://m.edsoo.ru/ff0dfee2
Conu (cpenaue): HOMEHKIIaTypa,
46 CHOCOéLII) 10T ‘-I)eHI/ISI XHMHquKHe buommorexa HOK
. y ’ https://m.edsoo.ru/00ad9474
CBOMCTBa
[TpakTrueckas padota Ne 6. Pemenue
47 AKCIEPUMEHTAIBHBIX 33724 M0 TEME bu6muoreka [JOK
«OCHOBHBIE KJIaCChl HEOPTAHUYECKHUX https://m.edsoo.ru/00ad9b7¢c
COCIUHEHMI
43 ['eneTnueckas CBA3b MEXKIy KI1acCaMHu bubnmoreka [JOK
HEOPraHWYECKUX COCTMHEHUN https://m.edsoo.ru/00ad9a50
bub6nunoreka [IOK
49 O06o0menue 1 cucTeMaTH3aIys 3HaHUH
Hl . https://m.edsoo.ru/00ad9cb2
KonrtponsHast pabora Ne3 o teme
50 "OCHOBHBIE KJ1aCChl HECOPTAaHUYECKHUX 1 bubmorexa HOK
o p https://m.edsoo.ru/00ad9¢la
COCIMHCHHI
[TepBbie TOMBITKY KIaCCHPUKAITUN
51 XUMHUYECKUX 3IeMEHTOB. [IoHsaTHE O bubmorexa TIOK
' https://m.edsoo.ru/00ad9ffa
rpynmnax CXOIHBIX 3JIEMEHTOB
[Tepuonuueckuii 3aKOH U
but6mmoreka [IOK
52 [Tepuoanueckast cucreMma XUuMHYECKUX
https://m.edsoo.ru/00ada52¢c
anemeHToB /[. 1. Menaeneesa
but6mmoreka [IOK
53 Ilepuonsl, rpynmel, MOATPYIIILI

https://m.edsoo.ru/00ada52¢c
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Crpoenne atomoB. CocTaB aTOMHBIX

but6mmoreka [IOK

54
sanep. M3oTonsl https://m.edsoo.ru/00ada342
CtpoeHue 2JIeKTPOHHBIX 000JI0UeK
. bubmuorexa [JOK
55 aTOMOB 3J1eMeHTOB [lepuoanyeckoii
https://m.edsoo.ru/00ada6bc
cucteMmsl /. . MenaeneeBa
XapakTepucTuka XUMHIECKOTO
56 3JIEMEHTA MO €ro MOJIOKEHUIO B bubmuorexa [JOK
[Tepuonnueckoii cucreme /1. U. https://m.edsoo.ru/00ada824
Menneneena
3nauenue [leproanueckoro 3akoHa Jist
57 pa3BUTHA HAayKu U npaktuku. J[. 1. bu6muoreka [IOK
MenpeneeB — y4€HbIN, IEJAror U https://m.edsoo.ru/00ada96e¢
TrpaKJIaHUH
PesepBubiil ypok. O000IIEHIE U
58 CI/ICTIG)MaTI/BZpI/ISI 3HaHHI;Jl / 1 bubmmorexa TIOK
. H https://m.edsoo.ru/00adb33¢c
Bcepoccuiickas mpoBepouHas paboTa
Kontponbnas padota Ne4 o teme
59 «Ctpoenune aroMa. XUMHUYECKas CBI3h) 1 bubmmorexa TIOK
p . ' https://m.edsoo.ru/00adb486
/ Becepoccuiickast mpoBepodHast pabota
60 DIEeKTPOOTPHUIIATEITLHOCTh ATOMOB bubnmoreka [JOK
XUMHUYECKHUX DJIEMEHTOB https://m.edsoo.ru/00adaab8
bubnunoreka [IOK
61 HNonnas xumMu4aeckas CBsI3b
https://m.edsoo.ru/00adac34
6 KoBasieHTHas monsipHas XUMU4ecKas bubnmoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab8
63 KoBasieHTHast HEMoONsipHAs XUMHUYECKast bu6muoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab8
64 CrerneHb OKHCIICHUS but6mmoreka [IOK
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https://m.edsoo.ru/00adae28

65 OKHCIUTETbHO-BOCCTAHOBUTEILHBIC 1 bubmuorexa [JOK
peakiuu https://m.edso0.ru/00adb076
66 OKUCINUTEIN U BOCCTAHOBUTEIN 1 bubmorexa TIOK
https://m.edsoo.ru/00adb076
PesepBublit ypok. O0001IeHIE 1
P P ?l but6mmoreka [IOK
67 cUcTeMaTH3allMs 3HaHUI 10 TEME 1
https://m.edsoo.ru/00ad9cb2
«CTtpoenne aToMa. XMUMHUYECKasl CBSA3bY
68 PesepBHblitl ypok. O60011eH1e u 1 bubnmoreka [JOK
cucTeMaTu3alus 3HaHuH https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68 5

[NPOTPAMME
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9 KJIACC
KoanuectBo yacos DJIeKTPOHHbIE

Ne Hara uugpossie

Tema ypoka Kontpoabnbie IIpakTuyeckue
n/n Bcero u3ydeHusi oOpa3oBaTesibHbIE

padoThbI padoThbI
pecypcsl

IIepnonnueckuit 3aK0H.

1 [leproauueckas cucrema 1 bu6muoreka [JOK
XUMHUYECKHX 3j1eMeHToB JI. 1. https://m.edsoo.ru/00adb59e
Menneneena
3aKOHOMEPHOCTU B U3MEHEHUU

2 CBOMCTB XMMHUUYECKHUX DJIIEMEHTOB 1 bubmorexa [TOK

. https://m.edsoo.ru/00adb6b6
NEPBBIX TPEX MEPUOIOB

3 Knaccudukanus 1 HOMEHKIIATypa 1 bu6muoreka [JOK
HEOPTraHWYECKUX BELIECTB https://m.edsoo.ru/00adb7e2

4 Bunper xummudeckoil CBSI3U U THIIEI 1 bubnunoreka [IOK
KPUCTALUIMYECKUX PEMIETOK https://m.edsoo.ru/00adbac6
KonTtponsHas padora Nel mo reme

5 «IloBTOpEHUE U yriayOlieHHe 3HaHUI 1 1
OCHOBHBIX Pa3/eNIoB Kypca 8 Kiacca»

6 Knaccudukanus xuMudeckux | bu6nuorexa [IOK
PEaKLHii MO Pa3IMYHBIM PU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsITHE O CKOPOCTH XUMUYECKOM

but6mmoreka [IOK
7 peakuuu. [loHsiTHE O TOMOTE€HHBIX U 1
https://m.edsoo.ru/00adbe9a
TeTEPOreHHBIX PEAKLIHIX
[TonsiTHE O XNMHYECKOM PAaBHOBECHH.
bubnunoreka [IOK
8 @DaKTOpbl, BIUSIONINE HA CKOPOCTh 1

XHUMHYSCKOM PCAKIUN U IMOJIOKEHUC

https://m.edsoo.ru/00adc28¢c
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XUMHUYCCKOI'0 paBHOBECHUS

OKHCIINTEIFHO-BOCCTAHOBUTEIIbHEIE

bub6nunoreka [IOK

9
peakuuu https://m.edsoo.ru/00adcade
Teopus 2IEKTPOIIUTUYECKON
10 ncconuanmy. CUIbHEIE U c1a0ble bubmmorexa TIOK
A HHATIH https://m.edsoo.ru/00adcd68
3JIEKTPOJIUTHI
11 HonHble ypaBHEHUS pPEAKIIUN bubmmorexa TIOK
yp peaKt https://m.edsoo.ru/00add448
XHUMHUYECKHE CBOMCTBA KUCIIOT U
12 OCHOBaHUH B CBETE IIPEACTaBICHUN bubmmorexa TIOK
p UI[ https://m.edsoo.ru/00add5d8
00 DIIEKTPOIUTUIECKON JUCCOITUAITTI
XUMHYECKHE CBOMCTBA COJIEH B CBETE
13 [IPEICTABIEHUNA 00 bubmmorexa LIOK
pes . https://m.edsoo.ru/00add8b2
3JIEKTPOJIUTUYECKON JUCCOLMALIIHI
14 ITonsgarue o ruaponuse coiaei bubmmorexa LIOK
AP https://m.edsoo.ru/00add9d4
15 O06o00meHNe U CHCTEMAaTH3aIIHS bubmuorexa [JOK
3HAHUI https://m.edsoo.ru/00addd12
[IpaxTuueckas padora Ne 1.
16 «Pelrenye dKCIIEpUMEHTAIILHBIX bubnnorexa LIOK
p https://m.edsoo.ru/00addbfa
3agau»
KonTtponbHas padora Ne2 o reme
17 «DIIEKTPOINTHYECKAS JUCCOIHALINS 1 Bubmiorexa ITOK
p A I https://m.edsoo.ru/00addecO
XUMHYECKUE PEAKIIUU B PACTBOPAX)
OO6m1as xapaKTepuCTHKA rajJoreHOB.
18 XHUMHUYECKHE CBOMCTBA HA IIPUMEPE bubmmorexa TIOK
P P https://m.edsoo.ru/00addfe2
xJjopa
19 Xnopooaopoa. ComnsiHast KUCIIOTa, but6mmoreka [IOK




37

XUMUYECKHE CBOWCTBA, MOTyUYEHHUE,
MPUMEHEHUE

https://m.edsoo.ru/00ade104

[Tpaktrueckas padota Ne 2 o teme

bubnunoreka [IOK

20 «ITonyuyeHue COMIHON KUCIIOTHI,
. . https://m.edsoo.ru/00ade348
U3y4YEeHUE €€ CBOICTBY
Brruucnenust no ypaBHEHUSIM
21 XUMHYECKHUX PEAKIUM, €CITU OAWH U3 bubnnorexa LHOK
https://m.edsoo.ru/00ade488
peareHTOB J1aH B U30BITKE
2 OO01mast xapakTeprcTUKa SJIEMEHTOB bu6muoreka [JOK
VIA-rpymibl https://m.edsoo.ru/00ade64a
AmoTponHbie MOIU(UKALIUY CEPHI.
7 Haxoxaenue cepbl U €€ COeIMHEHU N but6mmoreka [IOK
B IIpUpoJe. XUMHUYECKHE CBONCTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBonoposi, CTpOEHHUE, bubnmoreka [JOK
buznyeckue 1 XuMUYECKHE CBOMCTBA https://m.edsoo.ru/00ade802
Oxcuppl cepbl. CepHas KMCIIOTA,
25 ¢du3nueckre 1 XUMUYECKHE CBOMCTBA, bubmmorexa OK
https://m.edsoo.ru/00adea28
IIPUMEHEHHE
XHUMHUUYECKUE PEAKIUH, JIEKALUE B
OCHOBE TIPOMBIIIUICHHOTO CTI0c00a
2% MIOJTyYEHUs] CEPHOMN KUCIIOTHI. bubmuoreka [JOK
XUMHUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKPY’KaIOIIEeH cpeibl COEAUHEHUSIMHA
cepbl
7 Brrancnenue MaccoBoit 1071 BeIXOa bubmuorexa [JOK
MPOAYKTa peaKkiuu https://m.edsoo.ru/00adec8a
28 OO6m1as XxapakTeprucTHKa 3JIEMEHTOB bubmuoreka [JOK
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VA-rpynmsl. A30T, pacnpoCTpaHeHUE
B IIpupoje, GU3NIECcKue 1
XUMHYECKHUE CBOMCTBA

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

AmMMuak, ero pusndecKkue u

. but6mmoreka [IOK
29 XMMHYECKHE CBOMCTBA, MOJyYEHUE U
https://m.edsoo.ru/00adf004
MIPUMEHEHUE
[TpakTuueckas padora Ne 3 mo Teme
30 «lITonyuenne aMmMuaka, U3y4eHUE €ro bubmorexa [TOK
N y - 13y https://m.edsoo.ru/00adf180
CBOMCTB»

31 A3oTHas KucioTa, €€ hu3ndecKue u bubnunoreka [IOK
XUMHUYECKHUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonp3oBaHre HUTPATOB U COJIEH
aMMOHUS B KQU€CTBE MUHEPAJIbHBIX

32 no0peunii. XuMudeckoe bubmmorexa TIOK
yAObP ' . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYXKAIOILEH CpeIbl
COCIMHECHUSIMHU a30Ta
docdhop. Oxcun bocdopa (V) n

33 (bocg)o pHaSI KI/ICJI((l))Ta (b(blfsn(qe)cxne u Bubmmorexa [IOK

P . https://m.edsoo.ru/00adf68a
XUMUYECKHE CBOUCTBA, MOTyUYEHUE
Hcnonp3oBanue pocharos B

14 KaueCcTBE MHUHEPAILHBIX YI00pEHUH. bu6muoreka [JOK
3arpsi3HeHUE MPUPOJTHON Cpeibl https://m.edsoo.ru/00adfc20
docharamu
Yraepon, pacipocTpaHEHHE B

35 Ipu f)z[e gmnrt){ecxrl)/le U XUMUYECKUE bubnnorexa LHOK

P P ’ https://m.edsoo.ru/00adfd9c
CBOMCTBa
36 Oxkcupsl yraepoaa, ux pusudeckue u bubnmoreka [JOK

XUMHUYECKUE CBOVICTBA.

https://m.edsoo.ru/00adfebe
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DKOJIOTHYECKUE TTPOOITIEMBI,
CBsI3aHHBIE ¢ OKcuaoM yraepoaa (IV)

N but6mmoreka [IOK
37 YronbpHas KACIIOTa U €€ COJn
https://m.edsoo.ru/00ac006¢
[Ipaktrueckas padora Ne 4 mo Teme

13 "ITomy4yeHue yriieKuciaoro rasa. bu6muoreka [JOK
KauectBennas peakius Ha kKapOOHaT- https://m.edsoo.ru/00ae027¢
noH"

[TepBoHavaNbHBIC TOHATHS 00
bubnunoreka [IOK
39 OPraHMYEeCKHX BEIIECTBAX KaK O
https://m.edsoo.ru/00ac054¢
COCTMHECHUSX YIJIepoaa
. bubmuorexa [JOK
40 Kpemuuii u ero coeaHeHUst
https://m.edsoo.ru/00ac080a
[Tpaktuueckas padora Ne 5. Pemenne

A1 SKCHEPUMEHTAIBHBIX 33]a4 110 TEME bubnmoreka [JOK
«Baxneiinie HeMeTaIbl U UX https://m.edso0o.ru/00ac0bf2
COCIUHCHUSDY
KonTtponpHas padora Ne3 mo reme

. bubmuorexa [JOK
42 «Baxneiinie HeMeTaIbl U UX 1
https://m.edsoo.ru/00ac0el8
COCIUHCHUSDY
OO01mas XapakTepuCcTHKa XUMUYIECKUX
3JIEMEHTOB — METaJLJIOB.

43 Merannudeckas CBSI3b U bub6nunoreka [IOK
METaJUTNnYecKast KpUCTAIINIECKast https://m.edsoo.ru/00ae103e
pemérka. Pu3ndyeckKre CBOMCTBa
METAaJIJIOB

44 XUMHYCCKHE CBOMCTBA METAJIIIOB. bubnunoreka [IOK

DNEKTPOXUMHUUECKUH Psift

https://m.edsoo.ru/00ael 156
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HanpsHKEHUH METAIIIIOB

O6111e cnocoObl MOTyYSHHS
MeTaiuioB. CruiaBel. Beaucienus mo

45 aBHEHUSIM XHUMHYECKUX PEaKITNi bubmorexa LOK
M PCAKLIH, https://m.edsoo.ru/00ael 156
€CJIM OJVH U3 PEAreHTOB COJICPIKUT
MIpUMECH
but6mmoreka [IOK
46 [ToHsiTHE O KOPPO3UU METAIIIIOB
https://m.edsoo.ru/00ac1278
but6mmoreka [IOK
47 el1o € MeTa.
Lenoureie metansl https://m.edsoo.ru/00ac14b2
43 OKCHUIBI M TUAPOKCUIBI HATPUS U bubnuoteka [JOK
Kaus https://m.edsoo.ru/00ac14b2
49 [IlenouHo3eMeTbHBIC METAILIBI — bubmuorexa [JOK
KaJIBIIUA 1 MarHui https://m.edsoo.ru/00ael5e8
50 Bakneiinme coe JMHEHUS KAJIbIIMS bubmorexa LOK
A H https://m.edsoo.ru/00ael5e8
51 O0001IeHrEe U CHCTEMATH3AIHUS
3HAHUMN
5 JKEcTkoCTh BOABI U CITIOCOOBI €& bubmuorexa [JOK
YCTpaHEHUS https://m.edsoo.ru/00ac1886
[IpakTrueckas pabora Ne 6 mo Teme
o . bub6nunoreka [IOK
53 JKEcTKOCTh BOIEBI U METOBI €€
| https://m.edsoo.ru/00aelaec8
YCTpaHECHUS
bub6nunoreka [IOK
54 A i
JOMUHIH https://m.edsoo.ru/00aelc64
55 AmdotepHbIe CBOMCTBA OKCHIA U bu6muoreka [IOK
TUIPOKCHIA https://m.edsoo.ru/00aelc64
56 Kenezo bubmuorexa [JOK
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https://m.edsoo.ru/00ae1d86

OKcupl, THIPOKCUIBI U COJIM JKeje3a

but6mmoreka [IOK

> (IT) m sxene3a (I1I) https://m.edsoo.ru/00ae35¢6
58 O0001IeHre U cCUCTEMAaTU3ALIHS
3HaHUHI
[IpakTuyeckas padora Ne 7. Pemenue
59 SKCHEPUMEHTAIBHBIX 33]1a4 110 TEME bubnmoreka [JOK
«Baxnenme MeTaJlJIbl U UX https://m.edsoo.ru/00ae3de8
COETMHEHUS
Brruncnenus mo ypaBHEHUSIM
XUMHUYECKHUX PEaKIIHid, €CJIU OJIUH U3
60 peareHToB /1aH B U30bITKE WIH bu6muoreka [JOK
COJIEPKUT pUMecH. Beruncnenns https://m.edsoo.ru/00ae1750
MaccOBOH J0JIH BbIXOJa MPOTyKTa
peakuuu
61 O06o001IeHre U cHCTeMaTU3alus
3HAHUH
Kontponbnas pabora Ne4 o teme
62 «BaxxnHenmue MeTaJUIbl U UX 1
COCITUHEHUS)
63 BemectBa u maTepuansl B but6mmoreka [IOK
IIOBCEIHEBHOU KU3HU UEIOBEKA https://m.edsoo.ru/00ae3f50
64 XMMHYECKOE 3arpsi3HEHNE bu6muoreka [IOK
OKpYXaIoIIeil cpeabl https://m.edsoo.ru/00ae4270
65 Ponp xumuu B perieHnu bu6nuorexa [IOK
9KOJIOTHYECKUX TPOOIEM https://m.edsoo.ru/00ae4270
66 PesepBuslit ypok. O6o0mieHue u bubnmoreka [JOK

cUCTEMaTH3allus 3HaHUH

https://m.edsoo.ru/00ae0d0a
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67 Peseprubriil ypok. O6001eHNE U | bu6muoreka [JOK
cHCTeMaTHU3alus 3HaHu! https://m.edsoo.ru/00adb33c
68 Pesepauslit ypok. O6o0mieHue u 1 bubnmoreka [JOK
CHCTEeMaTH3alusl 3HaHUH https://m.edsoo.ru/00ad9cb2
OBIIEE KOJIMYECTBO YACOB I10 68 4

[NPOTPAMME
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ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUA

OCHOBHOM

OBPA3OBATEJBHOMN ITPOT'PAMMBI

8 KVIACC

Kon
NpoBepsieMoro
pe3yJjabTarTa

IIpoBepsiemble peAMeTHbIE Pe3yJIbTATHI 0CBOEHUS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrPaMMbI OCHOBHOT0O 00111er0 00pa30BaHUs

1

ITo Teme: ((HepBOHa‘IaJ'II)HBIC XHUMHUYCCKUEC ITOHATHS)

1.1

pPacKpbIBaTh CMBICII OCHOBHBIX XHMHYCCKHX TOHATHH: aToM,
MOJIEKYJIa, XUMHUYECKHA DIEMEHT, TPOCTOE BEIIECTBO, CIOXKHOE
BEIIIECTBO, CMECh (OJHOPOJHAS W HEOJHOPOJHAs), BaJCHTHOCTD,
OTHOCUTCJIbHAsA AaTOMHasA U MOJICKYHHpHaH Macca, KOJIHMYECTBO
BEIIICCTBA, MOJIb, MOJISIPHAs Macca, MaccoBas JOJiI XUMHUYECKOIO
DJIEMEHTA B COCIMHEHUHU, MOJIIPHBIA OO0BEM, XMMHUYECKas pPEaKIvs,
KIacCU(UKAIUA  pPEaKIHMi:  PEaKIUu  COCJAMHCHUS,  PEaKIuu
pa3NOKEHUs, PpeaKlIHUud 3aMeIICHHs, PEeaKIuu OOMeHa, 0HK30- U
SHJOTEPMHUUYCCKHE PEaKIMH, TEIUIOBOM 3(¢eKT peakiuu, pacTBOp,

MaccoBas 10Jis BelllecTBa (MPOIEHTHAs: KOHLIEHTpAIsi) B pacTBOpe

1.2

HUITIOCTPUPOBATL B3aMMOCBA3b OCHOBHBIX XHUMHWYCCKUX MOHATUUA U

IMPUMCHATDH OTHU IMOHATHS IIPU OIMMCAHUH BCUICCTB U UX npeBpameHHﬁ

1.3

UCIOJIb30BaTh XUMHYECKYI0 CHMBOJHUKY U COCTaBJICHUS (GopMyIl

BEILECTB U YPABHECHUN XUMUYECKUX PEAKIUN

1.4

PacCKphIBaTh CMBICJI 3aKOHOB COXpaHCHUA MacCChbl BCIIIECCTB,
IMOCTOAHCTBA COCTaBa, AaTOMHO-MOJICKYJIAPHOI0 Y4YCHHA, 3aKOHa

ABoraznpo

1.5

OIpECaACIIATh BaJICHTHOCTD aTOMOB DJICMCHTOB B 6I/IHapHBIX

COCOAUMHCHUAX

1.6

KJaccu(UIMpPOBaTh XMMUYECKHE pPEaKUuu (10 YUCIy M COCTaBy

YYaCTBYIOIIMX B PEAKIIMH BEIIECTB, MO TEITIOBOMY (D PeKTy)

1.7

BBIUNCISATH OTHOCHUTEIBHYIO MOJIEKYJSIPHYIO U MOJISIPHYIO MAacchl

BC€IICCTB
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1.8

BBIUMCIISTH MAacCOBYIO JIOJII0 XMMHMYECKOTO 3JIeMeHTa Mo ¢opMmyiie

COCIUHCHMS,

1.9

BBIYUCIIATH MAaCCOBYIO JOJIIO BCUICCTBA B paCTBOPC

1.10

MPUMEHSTh €CTECTBEHHOHAYYHBIE METO/bBI MMO3HAHUs — HAOII0eHHE,
U3MEpeHue,  MOJENMPOBaHHE,  OKCIEPUMEHT  (peajbHBld U

MBICJICHHBIN )

ITo Teme: «Baxuenmue npeacTaBUTENIN HEOPTaHUYECKUX BEILECTBY

2.1

PACKpPBIBATH CMBICJI OCHOBHBIX XHMHUYCCKHX TMOHSTHM: OKCH I,

KHCJIOTa, OCHOBAaHHE, COJIb

2.2

ONPEAENATh NPUHAUIEKHOCTh BELIECTB K ONPEACIEHHOMY KJaccy

coeMHEeHUH 1o popMyiam

23

KJIaCCU(UIIMPOBATh HEOPraHUYECKHE BEIIECTBA

24

XapakTepu30BaTh (OMUCHIBATh) OOIMME XMMHYECKHE CBOWCTBA
BCIICCTB Pa3IMYHBIX KJIACCOB, MOATBCPIKAAdA OMNUCAHUC MNPUMCPAMU

MOJIEKYJISIPHBIX YPaBHEHUIN COOTBETCTBYIOIINX XUMHUUYECKUX PEAKIIH

2.5

ITPOrHO3UPOBATH CBOMCTBa BC€IIECCTB B 3aBUCHMMOCTH OT HX
KauCCTBCHHOI'0O COCTaBa, BO3MOXXHOCTHU MPOTCKAHUA XHUMHYCCKUX

MPEBpAICHUH B Pa3IMYHbIX YCIOBHIX

2.6

cleoBaTh MpaBWJIaM TIOJB30BAaHUS XMMHUYECKOW TIOCYyAOH U
1ab0paTOpHEIM O0OpYIOBAaHUEM, a TaKXKe IMpaBWIAM OOpaIICHHS C
BEIIECTBAMH B COOTBETCTBHUH C HMHCTPYKIUSMHU 110 BBIITOJHEHUIO
1a00paTOPHBIX XUMHUYECKUX OMNBITOB IO TMOTYYCHHIO U COOUPAHUIO
ra3zo00pa3HbIX BEHIECTB (BOJOpPOAA M KHUCIOpPOAA), MPUTOTOBIECHUIO
pacTBOpOB € ONPEACIEHHOM MacCOBOW JOJIEM pacTBOPEHHOTO
BEIIECTBa, MJIAHUPOBAThH U MPOBOJUTH XUMUYECKUE IKCIIEPUMEHTHI T10
pacmo3HaBaHUIO PACTBOPOB IIeNoYeld W KHUCIOT C IIOMOIIBIO

WHIUKATOPOB (JTakmyc, (heHoadTaIenH, METHIOPAHX U IPYTHE)

2.7

IIPOBOJUTH PACUETHI 110 YPAaBHEHUIO XUMUYECKOU peaKkiuu

IIo Tteme: «llepuommueckuit 3akoH u Ilepuoauueckas cucrema
xumudeckux snemeHToB JI. M. MennpeneeBa. CtpoeHHe aTOMOB.

Xumunueckas cBsi3b. OKHCIHTENBLHO-BOCCTAHOBUTEIILHBIE PCaKum»

3.1

PACKpPBIBATH CMBICII OCHOBHBIX XHMHUUYCCKHX HOHATHH: AApO aroma,
SJICKTPOHHBIA CIIOM aroma, aToMHasi OpOWTallb, paguyCc aroma,

XUMHYCCKasA CBA3b, IMOJIKIpHAd W HCIOJIKIpHAAd KOBAJICHTHAA CBA3b,
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3JIEKTPOOTPHUIIATEIPHOCTh, HMOHHAs CBS3b, WOH, KaTHOH, AaHWOH,

CTCIICHb OKHCJICHUA

3.2 KJIACCU(UITUPOBATH XUMUYECKUE DIIEMEHTHI
OMHCHIBATh U XapaKTepH30BaTh TaOnuuHyro ¢opmy llepuonnyeckoii
CHUCTEMBbl XMMHYECKHX OJJIEMEHTOB: pa3IiMuaTh TIOHATHS «TJIaBHAs
33
noarpynna (Arpynma)y u  «mobGouHas mnoarpynmna (brpymma)y,
«MaJIbIe» U «OOJIBIITHE TIEPUOIBI
packpeiBaTh cMbica Ilepuoamyeckoro 3akona [[.M. Menneneena:
34 JIEMOHCTPUPOBATh TOHUMAaHUE NMEPUOANYECKON 3aBUCUMOCTH CBOMCTB
' XUMUYECKHX DJJIEMEHTOB OT HuX TmojoxkeHus B [lepuoamdeckoii
CHCTEME
COOTHOCUTh  O0O3HAuUEHUs, KOTOphIE HMMEIOTCI B  TabnwIe
«ITepnognyeckas cucTreMa XUMHUYECKUX 3JIEMEHTOB J.N.
35 MeHneneeBa» ¢ YHCIOBBIMU XapaKTEPUCTUKAMU CTPOEHUSI aTOMOB
XUMUYECKHX DJEMEHTOB (COCTaB W 3apsia sjapa, oOIee Yucio
AJIEKTPOHOB U PacHpeieNICHUE UX MO AIEKTPOHHBIM CIIOSIM)
16 OTPENIESATh  CTENECHh  OKHUCICHUS  JJIEMEHTOB B OWHApHBIX
' COCIMHEHHAX
37 OTpEACNATh BUJ XHUMHUYECKON CBS3M (KOBaJCHTHAas W HOHHas) B
' HEOPTraHWYECKUX COCTMHCHUSIX
9 KJIACC
Kona .
IIpoBepsiemble NpeMeTHbIE Pe3yJIbTATHI 0CBOEHUS OCHOBHOI
NpoBepPsieMoro N
00pa30BaTeILHON NPOrPaMMbl OCHOBHOI'0 00111er0 00pa30BaHusA
pe3yJabTara

1

IIo Teme: «BCH.[GCTBO U XUMHUYCCKaAs pCaKus»

1.1

pPacKpbIBaTh CMBICII OCHOBHBIX XHMHMYECKUX IIOHATUH: PpacTBOp,
AJNEKTPOJMTHI, HEIJIEKTPOJIUTHI, AJIEKTPOIUTHYECKAST JUCCOIUAIIHS,
peakuuMu MOHHOTO OOMEHa, KaTalu3aTop, XMMHYECKOe pPaBHOBECHE,
obpaTuMbIe u HeoOpaTuMbIe peaKIu,
OKHCIUTCIIbHOBOCCTAHOBUTCIIHLHBIC pcaknuu, OKHUCJIHUTCIIb,
BOCCTAaHOBUTENIb, OKHCICHHE W BOCCTAHOBIICHHE, aJUIOTPOIHS,

aM(pOTepHOCTh,  XUMHUYECKas  CBsA3b  (KOBAJICHTHAas, HWOHHAs,
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MeTaJlJIN4ecKasi), KpHUCTaJUIMuecKas pemeéTKa, CIUIaBbl, CKOPOCTh

XUMHYECKON peaKkuu

1.2

HWITIOCTPUPOBATL B3aMMOCBA3b OCHOBHBIX XHWUMHYCCKHUX MMOHATHHA H

IMPUMCHATH OTHU IMOHATHS IIPU OIMMCAHUH BCUICCTB U UX npeBpameHHﬁ

1.3

COCTaBIIATh YPAaBHEHUS OJIIEKTPOJIUTHYECKON IUCCOLUALMM KHUCIIOT,
LIeJI0YE M COJIEM, IIOJIHBIE W COKpALIEHHBIC YPABHEHUS DPEaKLUN

HOHHOIro oOMeHa

1.4

PaCKphIBaTh CYIIHOCTb OKHCIHUTCIbHO-BOCCTAHOBUTCIIBHBIX peaKum?I

MOCPECTBOM COCTABIICHHS 3JIEKTPOHHOTO OajlaHca ATUX peaKIuii

1.5

IIPOBOJUTH PACUETHI 10 YPAaBHEHHUIO XUMUYECKOU peaKkIuu

ITo temam: «HemeTayipl M UX coeOUHEHHUS» MU «MeTaibl U KX

COCOAUHCHU A

2.1

XapaKTepu30BaTh (OMUCHIBATH) OOIIUE U CIICIIU(PHUECKUE XUMHUUECKUE
CBOMCTBA IIPOCTBIX M CIIOKHBIX BELIECTB, MOATBEP)KIAs OIMCAHHE
[IpUMepaMu MOJIEKYJISIPHBIX U MOHHBIX YPaBHEHUH COOTBETCTBYIOLIUX

XUMHYECKUX PEaKIui

2.2

COCTaBJISITh YPABHEHMS PEAKIMil, MOATBEPXKIAIOUINX CYIIECTBOBAHUE

T€HETUYECKOM CBA3U MCKAY BCIICCTBAMH PA3JIMIHBIX KJIACCOB

23

IMPOTrHO3UPOBATH CBOMCTBA BEIIIECTB B 3aBUCHMOCTH OT UX CTPOCHUH,
BO3MOXHOCTH HPOTCKAHUSA XUMHUUYCCKUX npeBpameHI/Iﬁ B Pa3/IMYHBIX

YCIIOBUSAX

24

cjJ1ea0BaTb IpaBujiaM II0JIB30BaHUA XUMHUYECKOU HOCYI[Oﬁ u
1abopaTOpHBIM 00OPY/IOBAaHMEM, a TAaKXE IpaBUjaM OOpalieHus ¢
BCIICCTBAMU B COOTBCTCTBHUH C HWHCTPYKOUAMHU 110 BbIITOJHCHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TMOJYYCHHIO UM COOMPaHUIO

ra3000pa3HBIX BEIIESCTB (aAMMHAaKa U YTIEKUCIIOTO Ta3a)

2.5

NPOBOJUTHh PEaKIMH, TOATBEP)KIAIOIINE KAa4eCTBEHHBIH COCTaB
PAa3IMYHBIX BCUICCTB: pPacCllO3HABATL OIIBITHBIM HYTéM xJjopuna-,
Opomun, womua, kapOoHar, Qocdar, cunumkar, cynbdar,
TUAPOKCUIUOHBI, KaTUOHBI aMMOHHA, HOHBI H3YYCHHBIX MCTAJIJIIOB,

MPUCYTCTBYIOIIKE B BOJAHBIX PACTBOPAaX HEOPTAaHUYECKUX BEILIECTB

ITo Teme: «XuMUs 1 OKpY’KaroIas cpeaar»

3.1

pacKpbIBaTh CMBICI OCHOBHBIX XuMuueckux mnoHaruil: [IJIK

BEILIECTBA; KOPPO3HS METAIIOB
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32

MPUMCHSTh OCHOBHBIC OIEpPAIlMM MBICIUTCIIEHON JCATCIBHOCTH —
aHAJIIM3 W CHHTE3, CpaBHEHHUE, OOO0OIIEHNe, CHCTeMAaTU3AINIO,
BBISIBJICHHEC TPHYMHHO-CJICJICTBEHHBIX CBSI3ed — JUIS  W3YYCHHS
CBOﬁCTB BCHICCTB MU XHUMHUYCCKHUX peaKHI/Iﬁ; eCTGCTBeHHOHaquBIC
METOJIbI TIO3HAHWS — HaOJIIOJICHUE, H3MEpPEHHUE, MOJICITHPOBAHHE,

HKCIIEPUMEHT (peaJIbHbIN U MBICJICHHBIN )
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ITPOBEPAEMBIE 3JIEMEHTbBI COOEPKAHUSA

8 KUIACC

Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHMS

1

HepBOHa‘IaJIBHI:IC XUMHNYCCKUC ITOHATUA

1.1

[Ipenmer xumun. Ponp XMMHUM B KU3HM 4elIOBeKa. XHMHUS B CHCTEME HayK.
Tena m BeniecTBa. PU3MYECKHE CBOWCTBA BEIMIECTB. ATpPEraTHOE COCTOSIHUE

BC€IICCTB

1.2

ITonsarue o METOJaX IIO3HAaHHUA B XMMHUHU. Yuctele B€IICCTBA N1 CMCCH. CnocoObl

pazzaeneHus cMmecen

1.3

AToMBI W MOJICKYJIBI. Xumnaeckrue d3neMeHThl. CHUMBOJIBI  XHMHYSCKHX

aneMeHTOB. [IpocThie U CI0KHBIE BEMIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHUE

1.4

Xumnueckas popmyna. BaleHTHOCT, aTOMOB XMMUYECKHUX 3JIEMEHTOB. 3aKOH
IIOCTOSIHCTBA ~ cocTaBa  BemlecTB.  OTHOCHTENBHAs  aroMHas — Macca.
OTtHocuTenbHasE MOJIEKYJIIpHas Macca. MaccoBasi oI XMMHYECKOIO 2JIEMEHTa

B COCIMHCHNU

1.5

KonunuectBo BemectBa. Mosb. Monsipass Macca. B3aumocBs3p KosnuecTBa,
Macchl M 4YHCIA CTPYKTYPHBIX €IuHMIl BemiecTBa. Pacué€rel mo dopmynam

XUMHYECKUX COCIUHECHUN

1.6

Du3nyecKue U XUMHUYECKHE SIBIICHUSA. XUMUYECKas peakuus U €€ MPU3HAKU.
3aK0H COXpaHEHMsI MacChl BEIIECTB. XUMHUUECKHE ypaBHeHUs. Kinaccudukarus

XUMHUYECKHUX PeaKIuii (COeTUHEHMS, pa3JI0KEHUS, 3aMeIIeHUs, OOMEeHa)

1.7

XHUMHUYECKUH IKCIIEPUMEHT: 3HAKOMCTBO C XUMHUUYECKOHU IOCYAOH, ¢ IpaBUIIaMU
pabotel B Jjaboparopur W TOpuéMaMH OOpalleHUs C J1abOpaTOPHBIM
o0opysoBaHHWEM, H3yYe€HHE W ONUCaHWe (HU3UYECKUX CBOWCTB 00pasioB
HEOPTraHWYECKUX BEIIeCTB, HaOmoaeHHe ¢GU3NUecKuX (IUIaBJIEHHE BOCKa,
TasiHHUE JIbJIa, PACTHPAHUE caxapa B CTYNKe, KUIEHUE U KOHIEHCAIUsl BOJbI) U
XUMHYECKHX  (TOpeHHe CBEeuYd, MpOKaJMBaHWE MEIHOW  IMPOBOJIOKH,
B3aMMOJICHCTBHE Mella C KHUCIIOTOW) sIBIIEHWH, HAONIOJEHUE U ONKCAHUE
NPU3HAKOB TMPOTEKAHHS XUMHUYECKMX peakuuid (pa3jioxeHHe caxapa,
B3aMMOJICHICTBHE CEPHOM KHUCIOTBI C XJIOPHIOM Oapusi, pa3IoKEeHHE
ruapokcuaa meau(ll) mpu HarpeBanwu, B3aMMOICHCTBHE JKelie3a C PACTBOPOM

conu meu(1l), n3yuenue crmocoOoB pazaencHus cMeceil (C TOMOIIbI0 MarHUTa,
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bunsTpOBaHUE, BBITAPUBAHME, AUCTHIUIALMS, XpoMarorpadwus), MpOBEICHUE
OYHNCTKHN HOBapeHHOﬁ coJu, Ha6JHOI[eHI/Ie " OIIMCaHUC PE3YJIbTATOB ITPOBCACHUA
OTBITa, WIUTFOCTPHPYIOIIETO 3aKOH COXPaHEHHsI MAacChl, CO3JaHUE MOJeIei

MOJIEKYJI (IIIapOCTEPKHEBBIX)

Baxneiue npeacTaBuTeIM HEOPraHUIECKUX BELIECTB

2.1

Bo3agyx — cmech razos. CocrtaB Boznyxa. Kucmopon — anemeHT M mpoctoe
BemecTBo. HaxokzeHue Kuciopona B MpHpone, GU3NYSCKHEe W XUMHYECKUE
cBoiictBa (peakiuu ropenus). Oxcupawl. [lpumenenue kucnopona. CrocoOsl
MOJYYCHUsT KHUCIOpoJa B JIA0OpaTOPUH W MPOMBINLICHHOCTH. KpyroBopor

Kucinopoaa B npupojae. O30H — aoTponHas MOIUPHUKAIHS KUCIOPOAa

2.2

TennoBoit 2P PeKT XUMUUECKOH peaKIiy, TEPMOXUMUYECKNE YPAaBHEHUS, IK30-
Y DHIOTEPMUYECKUE PEaKUK. TOIUIMBO: yroJb U METaH. 3arpsi3HEHUE BO3yXa,

yCUJICHHE TapHUKOBOTO 3(ekra, pazpylieHne 030HOBOTO €05

23

Bonopon — snemeHT M mpocToe BemiecTBO. HaxokneHue Bomoposaa B MPUPOIE,
¢u3nueckre W XUMHYECKHE CBOMCTBA, NPUMEHEHHE, CHOCOOBI MOTYUEHHS.

Kucinors! 1 comu

24

MoutsipHbIit 00BEM Ta30B. Pac4&€Thl M0 XUMHYECKUM ypaBHEHHUSM

2.5

®dusnyeckue CcBoOWcTBA BOAbl. Bomga kak pacTBopuTenb. PacTBOpBL.
HaCBIH_IeHHBIe 1 HCHACBIIICHHBIC PAaCTBOPHI. PaCTBOPI/IMOCTL BCIICCTB B BOJC.
MaccoBasi moas BemiecTBa B pacTBOpe. XUMHUYECKHME CBOMCTBA BOJIBI.
OcHoBanus. Ponb pacTBOpoB B mpupojie M B XKU3HU uenoBeka. Kpyroropor
BOJABl B TpUPOJAE. 3arps3HeHHWe TPUPOIHBIX BoA. OXpaHa W OYHCTKA

MIPUPOJHBIX BOJ

2.6

Knaccudpukanus Heopranmueckux coeauHeHuid. Oxcuapl. Kiaccudukanus
OKCHUJIOB: coJieoOpa3yromue (OCHOBHBIC, KHCIOTHBIC, aM(OTepHBIE) U
HeconeoOpazyromue. Homenkmarypa okcuaoB. Dusnueckue W XUMHUYECKUE

cBolicTBa OKCHOB. [loyueHne okcuaoB

2.7

OcnoBanns. Krnaccudukanus OCHOBaHMI: MENOYM U HEPACTBOPHUMBIE
ocHoBaHMs. HomeHkiarypa ocHOBaHHi. PU3NYECKUE U XMMHYECKHE CBOMCTBA

ocHoBaHMi. [TonmyueHne ocHOBaHUIA

2.8

Kucnorel. Knaccuduxamus xucmor. Homenknmarypa kucinor. dusnyeckue u
XMMHYECKHE CBOWCTBAa KHUCIOT. Pan axktuBHoctu meramnoB H.H. bekerosa.

[Tonyuenue kucior

2.9

Comu. Homenknarypa cosneid. @U3NYECKUE M XHMHUYECKHE CBOMCTBA COJIEH.
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[Tonydenue coneit

2.10

I'ereTmueckas CBA3b MCXKIY KiIacCaMU HEOPTaHUYCCKUX COCI[I/IHGHI/Iﬁ

2.11

XUMUYECKUN  DKCHEPUMEHT: KadeCTBEHHOE OIpe/eieHHEe  COAep KaHUs
KHCJIOpO/ia B BO3JyXe, MOJy4YeHHEe, COOMpaHMe, paclo3HAaBaHHE W HM3Y4YCHHE
CBOICTB KHCI0pOJa, HAOMI0JeHNEe B3aUMOACHCTBUS BEIIECTB C KUCIOPOAOM U
YCIJIOBUSI BOZHUKHOBEHUS U NPEKpAIlEHUsI TOPeHUs (II0’Kapa), 03HAKOMIIEHUE C
o0Opa3lilaMu OKCHJOB U ONHMCAHME WX CBOWCTB, IMOJIy4eHHUE, COOMpaHHE,
pacro3HaBaHHe W HM3y4YeHHE CBOWCTB BoOJOpoJa (FOpEeHHE), B3auMOJEHCTBHE
Bozopoaa ¢ okcuaom Menu(Il) (BO3MOXKHO MCIIOIB30BaHKUE BHICOMATEPHAIIOB),
HaOmo/ileHue 00pa3IoB  BEMIECTB KOJUYECTBOM | MOJb, HWCCIEIOBaHUE
OCOOCHHOCTEl pacTBOPEHHS BELIECTB C PA3IMYHOW PaCTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C OMPEAEIEHHON MACCOBOU JOJIEH PACTBOPEHHOIO
BEIIECTBa, B3aMMOJEWUCTBHE BOJBI C MeTAlIaMU (HaTpUeM M KaJbI[HEeM)
(BO3MOKHO HCIIOJIb30BAaHUE BHJCOMATEPHAIIOB), OIPENEIEHUE PACTBOPOB
KUCJIOT Y IHEJNOYed C TOMOIIBI0O HMHIMKATOPOB, HCCIEOBaHHE OO0pa3loB
HEOPraHMYECKUX BELIECTB PA3JIMYHBIX KJIacCOB, HAOIIOACHHWE H3MEHEHUS
OKpPacKM HHIUKATOPOB B pacTBOpax KHUCIOT U IIeJOoYel, u3ydyeHue
B3aumojeiictBust okcuga menu(ll) ¢ pactBopom cepHOM KHUCIOTBI, KUCIOT C
METAJIJIaMH, PEaKLNil HEUTpAJIU3allUU, TTOJTyYEHUE HEPACTBOPUMBIX OCHOBAHUMH,
BBITECHEHHE OJHOIO0 MeETaula JpyrMM M3 pacTBopa COJIM, pEIICHUE
9KCIIEPUMEHTAJIBHBIX 33/1a4 Mo TeMe «BakHeline kiacchl HEOPraHUYECKUX

COEIUHEHUN

[Iepuonnueckuii 3akoH u [lepruonndeckas cucTeMa XUMUYECKUX 3JIEMEHTOB
H.N. Menneneea. CtpoeHre aToMOB. XUMHUYECKas CBSI3b. OKUCIUTEIBHO-

BOCCTAHOBUTCIIbHBIC PCAKITUN

3.1

[lepBbie TOMBITKH KiIacCU(UKAIMK XUMHUYECKHX d3JeMeHTOB. [loHsTHE O
Irpynmnax CXOJHBIX 3JICMCHTOB (H_IG.HO‘-IHBIG 1 MCIIOYHO3CMCIBHBIC MCTAJJIbI,
TaJOTeHbl, WHEPTHBIC Ta3bl). DJEMEHTHI, KOTOpbIe 00pa3yloT amMdOoTepHBIC

OKCHUABI U TUAPOKCHUIBI

3.2

IIepuonnueckuit 3axoH. [lepuoanueckas cucreMa XuMu4deckux sinemeHToB J[. 1.
Menneneena. Kopotkonepuonnas u JUTUHHOTIEPUOTHAS dhopmbl
[lepuonnueckoit cucrembl xuMuueckux anemeHtoB J[.M. Mennaeneesa.
[lepuoasr u rpynnbl. PU3UYECKUH CMBICT TOPSAKOBOTO HOMEpA, HOMEPOB

nepruoaa v rpyuribl 3JICMCHTA

3.3

Crpoenne atomoB. CocTaB aTOMHBIX sifep. M3otomnel. Onexrponsl. CtpoeHue
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IEKTPOHHBIX 000J704eK aroMoB MepBbIX 20 XMMHYECKMX DIIEMEHTOB
IIepuomgnueckoit cucremsl (.M. MenneneeBa. XapakTepuCTUKa XUMUYECKOTO

3JIEMEHTa Mo ero nojoxenuto B [lepuognyeckoii cucreme .. Menneneena

3.4

3aKOHOMEPHOCTH HW3MEHEHUs paauyca aTOMOB XUMHYECKHUX DJIEMEHTOB,
METAUIMYECKMX M HEMETaUIMYEeCKUX CBOMCTB IO TpyINaM MW TEPHOJaM.
3nauenue I[lepuonnueckoro 3akoHa u Ileproanyueckoil CUCTEMbl XUMHUYECKUX
JJIEMEHTOB I pa3BuUTUsA Hayku U npaktuku. M. MenneneeB — yd4éHbIN U

rpaKIaHUH

3.5

Xumuyeckasi cBa3b. KoBaseHTHass (HOJsipHAas M HEMOJSPHAasi) CBA3b.

3H€KTpOOTpI/IHaTeHLHOCTb XUMHUYECKHUX 3JIEMEHTOB. MloHHAas CBA3b

3.6

Crenenp okucicHus. OKHCIMTEIHFHOBOCCTAHOBUTEIBHBIC pCaKkuu. HpOHCCCBI

OKHCJICHMS B BOcCTaHOBICHMUA. OKHUCIUTENIN U BOCCTAHOBUTECIIN

3.7

XUMUYECKUN HKCHEPUMEHT: H3Yy4YeHHE OO0pa3lloB BELIECTB METAUIOB H
HEMETAJUIOB, B3aMMOJIEWCTBUE THUAPOKCHAA IIMHKA C pacTBOpaMU KHUCIOT U
nieyouel, MPoOBEACHNUE OMbBITOB, WUTIOCTPUPYIOIIUX MPUMEPHl OKUCIUTEIHHO-

BOCCTAHOBUTENIBHBIX PEAKLUI (TOpEHUE, pEaKLIUU Pa3I0KEHUs, COETUHEHMS])

9 KJIACC

Kon

IIpoBepsieMblii 3JIEMEHT COAEePKAHUSA

BemecTBo 1 xumnueckas peakuus. IloBropenue

1.1

IIepnonnueckuit 3axoH. llepruoauyeckas cucrema XuMudeckux snemeHTos JI.1.
MenpeneeBa. CTpoeHHME aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOMCTB
XUMUYECKUX BJEMEHTOB IMEPBbIX TPEX TMEPUOAOB, Kalus, KalbIUsi U HX
COCMHEHHMII B COOTBETCTBUHU C TOJIOKEHHEM 3JieMeHTOB B llepuomuueckoi

CUCTCMC U CTPOCHUCM HUX ATOMOB

1.2

CrpoeHue BellecTBa: BHMJbl XMMHMUYECKOH CBA3M. THIBI KpUCTAIIIMYECKUX
pEelETOK, 3aBUCUMOCTDL CBOMCTB BEILIECTBA OT TUIIA KPUCTAIUIMYECKON PEIIETKU
U BUJAa XUMHU4ecKoil cBs3u. Knaccudukanus n HOMEHKIIATypa HEOPraHUYECKUX
BEUIECTB (MEXAyHapoAHas U TpUBHAIbHAs). XUMUYECKUE CBOWCTBA BELIECTB,
OTHOCSIIMXCSA K PA3JIMYHBIM  KjJaccaM HEOPraHWYECKHX  COCIMHEHUH,

IFCHCTUYCCKAA CBA3b HCOPraHNYCCKUX BCIICCTB

1.3

Knaccugukanus XuMUYECKUX peaklUid M0 pa3IMuHbIM MPU3HaKaM (110 YUCITY U

COCTaBy YYacTBYIOIIMX B pEaKIUU BEIIECTB, MO TerioBoMy 3¢deKry, 1o
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U3MCHEHHIO CTETEHEeH OKHCIEHUS XMMUYECKHX AJIEMEHTOB, 10 OOpPaTUMOCTH,
[0 YyYacTUIO KaTauu3aropa). OK30- M 3HJIOTEPMHUYECKHE  peakLuH,

TepMOXUMHUYECKHE ypaBHEeHUS. [IoHATHE O CKOPOCTH XMMHUUYECKOM peakiuu

1.4

[Tonsitue 06 0OpaTUMBIX W HEOOPATUMBIX XHMHYECKUX peakmnusax. [lonsTue o
TOMOTCHHBIX U I'CTCPOrCHHBIX PCAKIUAX. IlonsTue o XUMHUUECKOM PaBHOBCCHUU.
@akTopbl, BIUSIONIMAE HAa CKOPOCTh XHMHUYECKOH pEakIuh M IIOJIOKEHUE

XUMHYCCKOTI'O paBHOBECUA

1.5

OKUCIUTEIHHO-BOCCTAHOBUTEILHBIE pCaKkuuu, BHGKTPOHHbH‘/Jl 6aJ1ch
OKHCIIUTEIbHO-BOCCTAHOBUTENbHON  peaknuu.  CocTaBlieHME  ypaBHEHUH
OKHCJIINTCIbHO-BOCCTAHOBHUTCIBHBIX peaKHI/Iﬁ C HCIIOJIb30BaHHUEM MCTOAA

AJIEKTPOHHOTO OajaHca

1.6

Teopust 2JIEKTPONTUTHYECKON AUCCOLMUALMHU. DJIEKTPOIUTHI U HEAIEKTPOIHUTHI.
Karnonsl, aHnoHbl. MexaHU3M JUCCOLMALMU BELIECTB C PA3IUYHBIMU BUIAMU
xuMuueckoi cBs3u. Ctenenp Aucconuanuu. CUIbHbIE U cla0ble 3JEKTPOIUTHI.
Peakiiun MoHHOTO OOMEHa. YCJIOBUS MPOTEKAHUS peaKkUuil MOHHOTO OOMEHa,
MOJHBIE W COKpAIIEHHbIE WOHHBIE ypaBHEHHsS peakiuid. CBOHCTBa KHCIOT,
OCHOBAaHMH U CONEHl B CBeTe TMpPEACTaBICHUH 00 3IEKTPOIUTUUECKOM

nucconnanuu. KauectBeHHbIe peakiiy Ha MOHBI. [[oHsATHE 0 TMAPOIU3E CoJeid

1.7

XUMUYECKUI HKCIEPUMEHT: O3HAKOMJIEHHE C MOJENSMHU KpPUCTaNTNYECKUX
pEIIETOK HEOPraHWYECKUX BEIECTB — METAUIOB W HeMeTauioB (rpadura u
anmMasa), CJIOKHBIX BEIIECTB (XJIOpUIa HATpHUs); UCCIEIAOBAHHE 3aBUCHMOCTHU
CKOPOCTH XHMHYECKOM peakluu OT BO3JEUCTBUS pPAa3IMYHBIX (HAKTOPOB;
HCCIIEIOBAaHUE  DJIEKTPOIIPOBOJHOCTH  pAacTBOPOB  BELIECTB,  IIpolecca
IUCCOLMANUN  KHUCIOT, wieloued U coieil  (BO3MOXHO HCIOJIb30BaHHE
BUJICOMATEPHUAIIOB); TPOBEACHUE OMbBITOB, WUIIOCTPUPYIOMUX TPU3HAKH
MPOTEKaHUs PEaKIuii HOHHOTO oOMeHa (00pa3oBaHME OCaaKa, BBIJICICHUE ra3a,
o0Opa3oBaHKe BOJbI); OIBITOB, WJUIIOCTPUPYIOUIMX MPUMEPHl OKUCIUTEIHHO-
BOCCTAHOBUTENBHBIX pEaKlUuil (TOpeHHe, PeakIMK pPasioKEHUs, COCTUHEHHUS);
pacrno3HaBaHHe HEOPTAHUYECKUX BEIIECTB C TTOMOIIbIO KAUECTBEHHBIX PEAKIUit

Ha MOHBI; pCIICHUC DKCIICPUMCEHTAJIBHBIX 3a1a4

Hemeramner 1 ux COCOIUHECHU

2.1

OO6mrast  xapakTepucTuka TajoreHoB. (OCOOEHHOCTH CTPOCHHUS aTOMOB,
XapakTepHbIe cTeneHn okucieHus. CTpoeHue u Gu3NIeCKrue CBOMCTBA MPOCTHIX
BEIIECTB — TaJIOTEHOB. XHMHUYECKHME CBOWCTBA Ha TIPUMEpE XJopa

(B3auMoJIelicTBHE C MeETaIaMHM, HEMETaJUlaMH, IIeiIoYaMu). XJIOPOBOAOPOI.
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CongHast KHCIIOTa, XMMAYECKUE CBOMCTBA, MOJIyYeHUEe, MpuMeHeHue. JlelictBue
XJIOpa ¥ XJOPOBOJOPOJA HA OPraHU3M 4YeJoBeKa. BaxkHenmme XJIOpUAbl U UX

HaxO0XJICHHUE B MPUPOJIC

2.2

OO6mrast xapakrepuctuka 3ieMeHTOB VIA-rpynmbl. OcoOEHHOCTH CTpOEHUS
aTOMOB, XapaKTepHbIe CTeNeHN okucieHus. CtpoeHue u pusnyeckue cBOWCTBa
MPOCTBIX BEHIECTB — KHUCIOPOAA M CEphbl. AJUIOTPONHBIE MOAUDPUKAIINH
KHCIIOpoZla U cepbl. XMUMHUYECKHUE CBoOicTBa cepbl. CepoBOIOpPOA, CTPOEHUE,
¢usznyeckne M XUMUYeckue cBoicTBa. OKCHUIBI cepbl KaK MpeICTaBUTENN
KHUCJIOTHBIX OKCHIOB. CepHas KUCIOTa, (U3NYECKHE M XMMHUYECKHE CBOMCTBa
(o0mue Kak mpencTaBUTENs Kilacca KUCIOT U cnenuduueckue). XUMHIECKUE
peakiuu, JeKalue B OCHOBE HMPOMBIIIJICHHOTO croco0a IMOJyuyeHHs! CepHOU
KkuciaoTel. [Ipumenenue. Coyii CepHOM KHCIOTHI, KQU€CTBEHHAs pEaKklus Ha
cynbdar-uoH. HaxoxneHnue cepel U €€ coeAMHEHUI B mpupoae. XUMHUYECKOe
3arpsi3HEHUE OKpY’KaloUlel cpelbl COCTUHEHUSIMU cepbl (KUCIOTHBIE OX[IH,

3arpsi3HEHUE BO3/IyXa U BOJOEMOB), CIIOCOOBI €T0 MPEeA0TBPAICHHUS

23

OOmast xapaktepucTuka 3yeMeHTOB VA-rpynnbl. OCOOEHHOCTH CTpPOCHUs
aTOMOB, XapaKTEPHBIC CTEIIEHN OKUCIIEHUA. A30T, paCIPOCTPaHEHUE B IIPUPOAE,
¢dusnveckre U XuMUUeckue cBoiicTBa. Kpyropopor a3ora B nmpupojae. AMMHAK,
ero (pu3M4ecKue M XMMHUYECKHE CBOMCTBA, MOdydyeHue U npumeHeHue. Comu
aMMOHMsI, HX (uU3MYecKMe ¢  XHMHYECKHE CBOWCTBA, IPUMEHEHHE.
KauecTBeHHast peakuusi Ha MOHBI aMMOHUA. A30THas KUCIJIOTA, €€ TOJIy4YEeHHE,
¢usnyeckue M XMMHYECKHE CBOMcTBa (00IIME Kak MpeICTaBUTENs Kiacca
KHCIOT U crneuupuyeckue). Mcnonp3oBaHue HUTPATOB M COJICH aMMOHHS B
KayecTBE MHUHEPAJBbHBIX YI00peHUil. XUMHUYECKOEe 3arpsi3HEHHE OKpY’Karomien
Cpebl COEMHEHUAMH a30Ta (KMCIOTHBIE JOXKAHU, 3arpA3HEHUE BO3yXa, TOUBBI

1 BOJIOEMOB)

24

®ocdop, amnmorponHsie Mogudukanuu Gocdopa, puU3NUECKUe U XUMHUUECKUE
ceoiictBa. Oxkcupa docdhopa(V) u dochopnas kucnora, Gusndeckue u
XMMUYECKHE CBOWCTBa, mosydeHue. lcmonbp3zoBanue ¢ochaToB B KayecTBe

MUHEPATBHBIX YI00pEHUI

2.5

OOmast xapaktepuctuka 31aeMeHTOB [VA-rpynmbel. OcoOEHHOCTH CTpOCHUs
aTOMOB, XapaKTepHblE CTENEHU OKHUCIEHUS. YTIIEepol, aUIOTPOIHBIE
MOIU(UKAIMH, PACIpPOCTpaHEHHE B MpPHPOJE, (U3NYECKUE U XUMHUYECKHE
cBoiictBa. Ancopomus. Kpyrosopot yriepoaa B npupone. Okcunbl yriepona,

X (uznyeckrue M XUMHUYECKHE CBOICTBA, JEHCTBHE HA JKUBBIE OpPraHU3MBI,
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MOJIy4eHUE U MPUMEHEHHe. DKOJIOTUYeCKUe MpoOIeMbl, CBS3aHHbBIE C OKCHUIOM
yraepoga(IV); rumoresa riao0ambHOrO NOTEIUICHUS KIMMAaTa; MapHUKOBBIN
adpdexr. YrompHas kuciora W e€ coid, WX (U3HYECKHE W XUMHUYCCKHE
CBOHCTBa, MOJy4YeHUE U NpuMeHeHue. KauecTBeHHas peakuusi Ha KapOoOHaT-
nonsl. Mcnonp3oBanue kapOOHATOB B OBITY, MEIULMHE, MPOMBIIUIEHHOCTH U

CEJILCKOM XO35ICTBE

2.6

[lepBoHauyaIbHBIE TIOHATHS 00 OPraHUYECKHUX BEIECTBAX KAaK O COCAMHEHHSIX
yriaepoaa (MeTaH, STaH, STWJIEH, AalleTWJIeH, STaHOJ, IJIMIEPUH, YKCyCHas
kuciorta). Mx cocraB W xummuueckoe crpoeHue. llonsTe o Ouomormuecku
BaXHBIX BEILECTBaX: JHpax, OenKax, yrieBoJaXx — U HUX pPOJU B KHU3IHU
4yenoBeka. MaTepuaabHOE €IMHCTBO OPIaHUYECKUX M HEOPraHMYECKUX

COETUHEHUN

2.7

Kpemuwmii, ero ¢Qusuueckue W XHUMHYECKHE CBOMCTBA, TIOJYyYCHHE U
npuMeHenne. CoequHeHUs: KpeMHHUs B mpupoje. OOuiue mpencraBieHus o0
okcuae kpemHusA(IV) u kpemuueBo kuciote. CHIIMKATHI, UX UCIIOJIL30BAHHE B
ObITY, METUIIMHE, TPOMBIIIJICHHOCTH. BaxkHelIMe CTpOUTEIbHbIE MaTEepUabl:
KepaMHKa, CTEKJIO0, IIEMEHT, OeToH, xene300eToH. IIpobiembr OGe3omacHOTO

HCIOJIb30BAHUA CTPOUTCIIbHBIX MAaTCPUAJIOB B HOBCGI[HGBHOﬁ KHU3HU

2.8

XUMHUYECKUN SKCIEPUMEHT: H3y4YeHHE OO0pas3lloB HEOPraHMYECKUX BEILECTB,
CBOWCTB COJISTHOM KHCJIOTBI; NMPOBEICHUE KAYECTBEHHBIX PEAKIMHA HA XJIOPH]I-
WOHbI M HaONIOJCHUE NPU3HAKOB HUX TMPOTEKAHMs, OMBITHL, OTpa’KalOIINe
¢bu3znyecKkrue 1 XMMUYECKHE CBOICTBA raJIOTEHOB M UX COEAMHEHUHN (BO3MOMXKHO
UCTOJIb30BAaHUE BHJICOMATEPUANIOB); O3HAKOMIICHHE C O0pa3laMH XJIOpPHUIOB
(ramoreHuI0B); O3HAKOMJIGHHE C o00pa3laMu cepbl M €€ COCIUHCHHSIMHU
(BO3MOXXKHO  HCIIOJIb30BaHME BHJEOMATEpHAlioB); HAOIIOJCHHE Mpoliecca
oOyriMBaHusl caxapa TOJ JCUCTBHEM KOHIICHTPUPOBAHHON CEPHOM KHUCIIOTHI;
M3y4eHUEe XMMUYECKHX CBOMCTB pa30aBIEHHOW CEpHON KHUCIOTHI, MPOBEACHHE
KaueCTBEHHOW peakuu Ha cynbpar-uoH | HaOloJeHue npu3Haka eé
MPOTEKaHMs; O3HAKOMIICHHE C (PU3NUYECKUMHU CBOMCTBAMH a30Ta, hocdopa u ux
COCIMHEHHWH (BO3MOXHO WCIOJb30BAaHUE BHJICOMATEPHAIOB), O0Opa3aMu
a30THBIX U GocPOpHBIX YAOOPEHUN; OTyUeHHE, COOMpaHne, paclio3HABAHUE U
U3Y4YEHHE CBOMCTB aMMMAaKa; IPOBEICHHME KaueCTBEHHBIX pEaKUMi Ha HOH
aMMOHHUA U  ¢ocdaT-uOH U U3yUYEHHE TPU3HAKOB UX MPOTEKAHMUS,
B3aMMOJICHCTBHE KOHIICHTPHUPOBAHHONW a30THOM KHCIIOTHI C MEIbIO (BO3MOXHO

UCIIOJIb30BaHUE BUJEOMATEPHANIOB); H3yUYE€HUE MOJIeNe KpHUCTaNINYECKUX
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peméTok anmasza, rpadura, (QyJUIepeHa; O3HAKOMIIEHHE C IPOLIECCOM
azicopOLMM PacTBOPEHHBIX BEIIECTB AKTHBHPOBAHHBIM YIJIEM U yCTPOHCTBOM
IIPOTHBOra3a; MOJy4YEeHUE, COOMpaHME, PACIO3HABAHHWE U H3y4YEHUE CBOWCTB
YIJIEKUCIOro Ta3a; IMPOBEJCHHE KadeCTBEHHBIX peakiHuii Ha KapOoHaT- H
CWIMKAaT-HOHBl ¥ W3yYEHUE IPU3HAKOB HX IPOTEKaHMUs; O3HAKOMIICHHE C
MIPOAYKIMEN CUIMKATHOM IPOMBILITICHHOCTH; PEIICHHUE 3KCIEPUMEHTAIbHBIX

3aaa4 110 TEMC «Baxknennne HeMeTaIbl 1 UX COCOUHCHUA»

Merannsl 1 uxX COCOIUHECHNU A

3.1

OO01as XapaKTepUCTHKA XUMHUECKUX JIEMEHTOB — METAJIJIOB HA OCHOBAaHUH UX
nonoxenus B Ilepuonuueckon cucreMe XUMHYECKUX diaeMeHToB J[.H.
MenaeneeBa u ctpoeHust atoMoB. CTpoeHHne MeTauioB. MeTayuindeckast CBSI3b U
METAJJIMYECKasl ~ KpUCTalNIMdecKass pemeérka. OJIEKTPOXUMUYECKUN  psf

HanpsHKEHUHA METaJIOB

32

dusnueckre U XUMMUYECKHE CBOMCTBA MeTauioB. OOmue crocoObl MoydeHus
MCTAJIJIOB. HOHSITI/IC (0] KOppO?)I/II/I MCTaI1JI0B, OCHOBHBIC CHOCOGLI 3alllUThI UX OT
kopposuu. CriiaBsl (CTallb, YyTyH, TIOPATIOMUHUHN, OpOH3a) U X IPUMEHEHHUE B

OBITY ¥ IPOMBIIIUIEHHOCTH

33

[[lenounble Meramnel: noJjiokeHue B llepruonnyeckol cuUCTeME XUMHYECKHX
anemeHntoB .M. MenaeneeBa; cTpo€HHE UX aTOMOB; HaXOXKJIECHHE B MPUPOJIE.
dusnyueckre ¥ XUMUYECKHE CBOMCTBA (Ha mpuMepe HaTpusl U Kanus). OKCHIbI U
TUAPOKCUIBI HATpusi W Kanus. [IpuMeHeHHe IIETOYHBIX METANIOB U MX

COETUHEHUN

34

Illenoyno3emMenbHBIE  METa/UIbl MarHuii W KajJbLMi:  IIOJIOKCHHE B
IIepnonnueckoii cucremMe XUMUYECKUX 351eMeHTOB [[.1. MenneneeBa; ctpoeHue
WX aTOMOB; HaxoXKJIeHWe B mnpupoje. OU3MYeCcKue U XUMUYECKHE CBOMCTBA
MarHusi ¥ Kajiplius. Baxueliue coeauHeHus Kaiblus (OKCHUJ, THUAPOKCHI,

conn). JKECTKOCTB BOABI U CITOCOOKI €€ yCTpaHEHUs

3.5

AmoMuHMIL: TIoNoXkeHue B llepuomuyeckoil cucteMe XUMHUYECKUX 3JIEMEHTOB
JI.1. MenneneeBa;, cTpoeHue aroma, HaxoxkacHHe B npupone. dusnueckue u
XUMHYECKHE CBOMCTBA aIFOMHHUSA. AM(OTEpHBIE CBOWCTBA OKCHAA M THUIPOKCHIA

AJIFOMHUHUA

3.6

Keneso: nmonoxenue B [lepuognueckoil cucreme XuMudeckux 3meMenToB J[.1.
MenpeneeBa; CTpOEHHME aTOMa; HAaXOXIAECHHE B mnpupoje. Duznveckue u
XUMUYECKUE CBOMCTBa sxene3a. Okcuubl, TUapokcuasl u conu kenesa(ll) u

xene3a(lll), mx coctas, CBOICTBA U TIOJTyYCHHUE
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3.7

XUMUYECKUI SKCIIEPUMEHT: 03HAKOMJIEHHE C 00pa3liaMu METaIOB U CIUIABOB,
X (U3MYECKMMH CBOMCTBAMH; W3YYCHHE PE3YyIbTaTOB KOPPO3HH METAIIJIOB
(BO3MOXKHO HCIIOIb30BaHNE BHJICOMATEPHAIIOB), ocoOeHHOCTeH
B3aUMOJCHCTBUS OKCHJA Kajdblud M HaTpus C BOJOM  (BO3MOXKHO
UCIOJIb30BaHUE BHUIEOMATEPUANIOB); MCCIEIOBAaHUE CBOWCTB KECTKOM BOJBI;
mpoiiecca TOPEHHUs Kejle3a B KUCIOpoAe (BO3MOXKHO — HCIIOJIb30BAaHHE
BUJICOMATEPHAIIOB); MPU3HAKOB MPOTEKaHMsI KAYECTBEHHBIX PEAKIMIl HAa HOHBI
(Marausi, Kanblusi, anioMuHus, uuHka, skeneza(ll) u xenesa(Ill), memu(Il);
HaOJI0/IEHUE U OMHCAaHUE MPOLECCOB OKpAIIMBAHMS IJIAMEHU MOHAMU HATpHS,
Kaiuss ¢ Kajnblusa  (BO3MOXKHO  HUCIIOJIb30BAaHHWE  BHJIEOMATEpPHUANIOB);
uccienoBaHre aM(OTEPHBIX CBOMCTB THIPOKCHIA ANTIOMHHHUS M THUIPOKCHIA
LIMHKA; PEIICHHE IKCIIEPUMEHTAIbHBIX 3a/]a4 M0 TeMe «BaxHelnme MeTauibl 1

UX COCAUHCHU)

XuMUA U OKpY’Karoas cpeaa

4.1

HoBbie maTepuansl U TexHosnoruu. BeiiectBa m martepuanbl B MOBCEIHEBHOU
KU3HM YelloBeKa. XUMUsSl U 3[0pOBbe. be3onacHoe ucronb30BaHUE BEIIECTB U
XUMUYECKUX peakinuii B ObITy. [lepBas momoimp Nmpu XUMHYECKHUX OXKOTaxX H

OTpPAaBJICHUAX

4.2

OCHOBBI ~ JKOJIOTMYECKOM  TpaMOTHOCTH.  XHUMHYECKOE  3arpsi3HEHUE
okpyxkatomieit cpeasl [1/IK. Pons xuMun B permeHnn 3K0JIOTHYECKUX MPoOIIeM.
[TpupoaHble HCTOYHMKH YTJIEBOJOPONOB (Yrojb, NPUPOIHBINA ra3, HE(Th),

MPOYKTHI UX MEPepabOTKU, UX POJIb B OBITY U MPOMBIILIEHHOCTH

4.3

XUMHUYECKUH SKCIIEPUMEHT: M3y4YeHHE 00pa3lioB MAaTEepPHAJIOB (CTEKIIO, CIUIABBI

METaJIJIOB, MOJIMMEPHBIE MaTepUaIIbl)
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ITPOBEPAEMBIE HA OI'D 10O XUMHUU TPEBOBAHUA K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OFPA3OBATEJIbHOM
IMPOI'PAMMBI OCHOBHOI'O OBHIEI'O OBPA3OBAHMUA

Kon
NpoBepPsIeMoOro
TpeOOBaHMS

IIpoBepsiemble TpeOOBaHUS K NMPeIMETHBIM pe3yJbTaTaM
0230BOTr0 YPOBHSI 0CBOEHHS OCHOBHOI 00pa3oBaTe/ibHOI
NMPOrpaMMbl OCHOBHOI0 00111ero o0pa3oBanust Ha ocHoBe PT'OC

1

[IpencraBnenue:

1.1

O TMI03HABAa€MOCTH SIBICHUI MNPHUPOABI, MOHUMAHHE OOBEKTHUBHOU
3HAYUMOCTH OCHOB XMMHYECKOW HAYKU KaK OOJACTH COBPEMEHHOTO
€CTECTBO3HAHUS, KOMIIOHEHTa OOIIel KyJIbTyphl M MPaKTHYECKOU
NESATEIbHOCTH 4YelIOBEKa B YCIOBUSAX COBPEMEHHOTO OOIIECTBa;

IOHUMAaHHUE MECTAa XUMHHU CPEIN APYIrUX €CTCCTBEHHBIX HAYK

1.2

0 HAY4YHbIX METOJaxX IIO3HAHHUA, B TOM YHUCJIC SKCIICPUMCHTAJIbHBIX U
TCOPCTUUCCKHUX MCTOAaX HUCCICAOBAHUA BCHICCTB U HU3YUYCHHA
XHUMHUYCCKUX peaKum?I; YMCHUEC HCIIOJIB30BATh MOACIN JUIS

OOBSICHEHUS] CTPOEHHS aTOMOB M MOJICKYJT

1.3

o cepax mpodeccrHoHaTbHON AEATETLHOCTH, CBI3aHHBIX C XUMHUCH U
COBPEMEHHBIMU TEXHOJIOTUSMH, OCHOBAHHBIMH Ha JOCTH)KEHUSIX
XMMHYECKOH HAyKH, YTO IIO3BOJIUT OOYdYalOIIMMCS paccMaTpHBATh
XHMHIO Kak cepy cBoelt Oyayieit npodeccnoHanbHOM eI TeTbHOCTH
U clenaTh OCO3HAHHBIM BHIOOP XMMHUHU KakK NMPOQHMIBHOTO IMpeaMeTa

MIpH [IePEX0/ie Ha YPOBEHD CPEIHETO 00IIero o0pa3oBaHus

BnaneHue cucreModl XHMMHMYECKUMX 3HAHUM M yMEHUE IIPUMEHATH

CUCTEMY XUMHNYCCKUX 3HaHHﬁ, KOTOpas BKIIIOYACT:

2.1

BaXHCHINIME XUMUYECKHC IIOHATHS. XHMHYCCKHH SJIEMEHT, aTOM,
MOJIEKYJIa, BEUIECTBO, MPOCTOE M CJIOXKHOE BEIIEeCTBO, OJHOPOAHAS U
HEOJHOPOJIHAs CMeCh, OTHOCHTEIIbHBIC aTOMHass M MOJICKYJIsIpHas
MacCChbl, KOJIMYCCTBO BCIICCTBA, MOJIb, MOJIIpHAd Macca, MOJI)IpHBIfI
00BEM, OKCHJ, KHCIIOTa, OCHOBAaHHWE, COJb (CpemHss), XUMHUYECKas
peaKIysi, PEeaKluu COCIUHEHHS, PEAKINH pPA3IIOKEHUs, pPEaKIuu
3aMeIIeHUs, peakinu OOMEHa, TEIUIOBOW 3(deKkT peakiuu, 5K30- U
DHJIOTEPMHUYECKUE PEaKIMH, PACTBOP, MAccoBas OIS XHUMUYECKOTO
JJIEMEHTA B COCAMHEHUH, MacCOBas JIOJIA U MPOLICHTHAS KOHIICHTPAITHS

BCIICCTBA B paCTBOPC, AAPO aTOMa, BHGKTpOHHBIfI cliou aToMa, aTOMHasd
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opOuTanb, paguyc aTroma, BaJIE€HTHOCTb, CTENEHb OKHUCIECHUS,
XUMHUYECKasl CBSA3b, MIEKTPOOTPULATEILHOCTD, IIOJIIPHAs U HETOJISAPHAs
KOBQJICHTHAs1  CBsA3b, MOHHAas  CBsA3b, METALIMYECKas  CBA3b,
KpUCTalLIM4ecKass peleérka (aToOMHas, MOHHAs, MeTaJuInJyecKasi,
MOJIEKYJISIpHAs), MOH, KaTHOH, aHMOH, SJIEKTPOIMUT M HEDJIEKTPOJIHUT,
AIIEKTPOJIMTUYECKAsT ~ JUCCOLMALNS, PEaKUUd MOHHOro OOMEHa,
OKHUCIIUTEIbHO-BOCCTAHOBUTEIbHBIE ~ PEAKLMH,  OKUCIUTEIb U
BOCCTAHOBUTENb, OKHMCIIEHUE U  BOCCTAHOBIICHHE, DJIEKTPOJIU3,
XMMHUYECKOE pPaBHOBECHE, OOpaTHMMble U HEOOpaTUMbIE peaKIvy,
CKOpOCTb XMMMYECKOW peakiuu, Karanuzarop, IIJK, xopposus

MCTaJIJIOB, CIIJIaBbI

2.2

OCHOBOIIOJIATalOIe 3aKOHbl XMMHH: 3aKOH COXPAaHEHUS MaccChl,
nepuonnueckuii 3axkoH J[.M. MenneneeBa, 3aKkOH ITOCTOSIHCTBA

COCTaBa, 3aKOH ABOrajapo

23

TEOpUU  XUMHUHU: aTOMHO-MOJIEKYJIIpHasT ~ Teopus,  TEOpHs

3JI€KTpOJIPITPI‘-I€CKOﬁ JUcCCoranmn

Bnaagenue ocHOBaMM XMMHUYECKON TPaMOTHOCTH, BKJIFOYAIOLLICH :

3.1

YMEHHUE MPaBUIBHO UCIIOIb30BATh N3yUCHHbIE BEIIECTBA U MaTEPHAIIBI
(B TOM umucie MHUHEpaJbHbIE YIOOPEHMS, METAUIBl M CIUIABHI,
HPOIYKTHl TepepabOTKH TNPHPOJHBIX HMCTOYHHUKOB YTIIEBOJOPOIOB
(yrasi, mpupoaHOro rasza, HeTH) B OBITY, CETLCKOM XO3SHCTBE, Ha
IPOM3BOJICTBE M TOHMMAaHWE 3HAYEHHs JXUPOB, OEIKOB, YIJIEBOJOB
JUIs OpTaHKW3Ma YeJIOBEeKa; YMEHHE MPOrHO3UPOBATh BIUSHHUE BELIECTB
U XUMHYECKHX IIPOIIECCOB Ha OPTaHM3M YEJIOBEKa U OKPYKAIOIIYIO

IPUPOJHYIO CPENY

3.2

YMCHUC HUHTCIPUPOBATH XUMUUCCKHUC 3HAHUA CO 3HAHUAMU AOPYTUX

y4eOHBIX MPEIMETOB

3.3

HaJIMYUe OMbITa PabOThl C Pa3jIMYHBIMH HCTOUYHHMKAMU HH(OpMaLUU
0 XMMUU (Hay4yHas M Hay4dHO-TOINYJIApHas JUTepaTypa, CIOBapH,

CIPaBOYHHUKHU, HHTEPHET-PECYPCHI)

3.4

yMeHHe OOBEKTHMBHO OIICHMBATh WH(MOpPMAIMIO O BEIIECTBAX, HX
NpEBpalllCHUSIX W NPAKTUYECKOM  NPUMEHEHUH U yYMEHHUE

HCIIOJb30BaTh €€ s peICHUA y‘lC6HO-H03HaBaTeHBHBIX 3aaa4

BJ'IaI[eHI/Ie OCHOBaMH TOHSITHHHOTO amnmnapara M CHMBOJHUYCCKOI'O

S3bIKa XMMHUHU JJIS1 COCTaBIeHUSA (HOPMYS HEOPraHMYECKHX BEIECTB,
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YpaBHEHUN  XUMHUYECKHMX  pPEaKIMi; OCHOBAMHM  XHMHUYECKOU

HoMmeHknatypsl (IUPAC u TpuBHanbHOI)

YMeHue OOBSACHATH CBSI3b TMOJIOKEHUS 3MeMeHTa B [lepuoamdeckoit

CUCTEME C YHUCIIOBBIMU XApaKTCPpUCTUKaMU CTPOCHUSA aTOMOB

5 XUMHYECKHX OJJIEMEHTOB (COCTaB M 3apsii sapa, oOIee Yucio
3JICKTPOHOB), pacCHpeeICHUEM JJIEKTPOHOB TI0 JHEPreTHYECCKUM
YPOBHSIM aTOMOB TIEPBBIX TPEX MEPHUOAOB, KA U KAIbIIUS
IIpencraBnenue 0  NEPUOAMYECKOM  3aBUCHUMOCTH  CBOMCTB
XUMUYECKHX JJIEMEHTOB (paJyC atoMa, 3JEKTPOOTPHUIATEIHLHOCTH),

6 OPOCTBIX W CJOXKHBIX BEHIECTB OT TIOJOXEHHUS DIIEMEHTOB B
[lepmonmnueckoid cucreMe (B MalblX TMEpUOJaX U TIABHBIX
MOJATPYNIax) v 3JEKTPOHHOTO CTPOSHUS aTOMa

7 YMenue krnaccuuupoBarh:

7.1 XUMHYECKHUE DJIEMEHTHI

7.2 HEOPraHWYECKHUE BEIIECTBA

7.3 XUMHYECKHUE PEAKITUH

8 YMenue onpenensiTh:

g1 BAJICHTHOCTh U CTETICHb OKHUCICHUS XHUMHYECKHUX DJIIEMEHTOB, 3apsi

’ HOHA

92 BUJ] XMUMHYECKOH CBS3M W THUN KPUCTAUIMYECKOH CTPYKTYpHl B

' COCTMHCHUSX

8.3 XapakTep Cpebl B BOJHBIX pACTBOpaXxX BEIIECTB (KUCIOT, OCHOBAHUI)

8.4 OKHCJIUTENIh U1 BOCCTAHOBUTEh

9 YMeHue xapakTepu3oBaTh (HU3NUECKHE U XUMUUYECKHUE CBOMCTBRA:
MPOCTBIX BEHIECTB (KUCIOPOA, O30H, BOAOPOA, TrpaduT, ammas,

9.1 KpeMHHi, a3oT, Qocdop, cepa, Xiop, HATPUH, Kaaui, MarHuu,
KaJIbITUH, aJTFOMUHUMN, KEJIe30)
CIIOKHBIX BEIIECTB, B TOM YHCJI€ HMX BOJHBIX pacTBOpPOB (Boja,
aMMHaK, XJOPOBOJOPOJ, CEPOBOJAOPOA, OKCHUIBI M THIPOKCHIBI

92 metaisioB [-IIA rpynm, amromunus, menu (II), nunka, xeneza (II u

' I1T), oxcunpr yraepona (I u IV), kpemuns (IV), azora u dhocdopa (111
u V), cepet (IV u VI), cepuucras, cepHas, a3oTucTasi, a30THas,
dbocdopHasi, yrojibHast, KpeMHHEBasi KHCJIOTa U UX COJIH)

9.3 IPOrHO3MPOBaTh M  XapaKTepU30BaThb CBOICTBAa  BELIECTB B
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3aBUCUMOCTH OT HX COCTaBa W CTPOCHHUA, INPUMCHCHUC BCIICCTB B
3aBUCHUMOCTH OT HX CBOﬁCTB, BO3MOXHOCTb IMPOTCKAHUA XUMHNYCCKUX

MPEBpAICHHUH B Pa3IMYHbIX YCIOBHIX

YMeHue cocTaBisTh MOJIEKYJISIpPHbIE U MOHHBIE YPaBHEHUS peakluid, B

10
TOM YHCIIE:
10.1 peaxiuii HoHHOro 0OMeHa
10.2 OKUCITUTEIHHO-BOCCTAHOBUTEIIbHBIX PEAKIIUI
103 WUTIOCTPUPYIONINX ~XUMHUYECKHE CBOMCTBA M3YUYEHHBIX KJIACCOB
' (Tpymnm) HEOPTraHMYECKUX BEIECTB
10.4 MOJATBEPKJAIOLINX FEHETUYECKYIO B3aMOCBSI3b MEXAY HUMHU
11 YMeHue BIUUCIATH (IPOBOAUTH PACUETHI):
111 OTHOCUTEIILHYI0 MOJICKYJISIPHYIO ¥ MOJISIPHYIO MAacChl BEIECTB,
' MacCOBYIO JIOJIIO XMMHUYECKOT'0 3JIEMEHTa B COEAMHEHUN
11.2 MAacCCOBYIO JIOJIIO BEILIECTBA B PacTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €T0 MacCy, 00beM ra3oB
114 [0 YpaBHEHHUSM XHMHYECKHUX PEaKIUil M HaXOAUTh KOJIUYECTBO
' BEIIeCTBa, 00BEM U Maccy peareHTOB WK MPOIYyKTOB PEaKIIUU
12 Bnanenue (3HaHUE OCHOB):
OCHOBHBIMM  METOJAAMHM  HAy4YHOro  [Mo3HaHUS (HaOdrozeHue,
11 U3MEpEHHE, SKCIIEPUMEHT, MOICTTUPOBAHNUE) MTPU U3yUYECHUU BEIIECTB U
' XUMHUYECKHX SIBJICHUN; yMeHue chopMmynupoBaTh MpolieMy Hu
MPEIIOKUTH IMyTH €€ PeIIeHus
129 Oe3omacHON pabOThI C XWUMHUYECKUMHU BEIIECTBAMHU, XUMHUYECKOU
' MOCYJI0¥ M JIa0OPaTOPHBIM 000PYT0BAHHEM
npaBHJIaMu O€30MaCHOTO OOPAIEHHS C BEIIeCTBAMHU, UCTIOIb3yEMbIMU
B MOBCEHEBHOM JKU3HU, TIPABUIIAMH MTOBEICHUS B LIESIX cOepeKeHUs
123 3[0POBbsI U OKpYXKAlOIlle MPUPOJAHOM Cpebl; MOHMMAHUE Bpeaa
' (omacHOCTH) BO3JCHCTBHS HAa JKUBBIE OPTaHU3MBI OMPEACIEHHBIX
BEIIECTB, CIOCOOOB YMEHBUICHHS] U MPEIOTBPALLEHUS UX BPEAHOTO
BO3JECHCTBUSA
3 Hannune mpakTU4eCKHX HABBIKOB TUIAHUPOBAHUS U OCYIIECTBIICHUS
CIIEIYIOIINX XUMUYECKUX IKCTIEPUMEHTOB:
131 U3yueHHe U omnHcaHue (PU3NYECKUX CBOICTB BEILECTB; 03HAKOMIICHHE

C (1)I/ISI/I‘ICCKI/IMI/I n XHUMHUYCCKHUMU SIBJICHUSIMH, OIIBITHI,
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WUTIOCTPUPYIOIIKNE MPU3HAKY MPOTEKAHUS XUMUUYECKUX peaKnuit

13.2

U3ydYeHHe COoCOOOB pa3elieHHus cMecen

13.3

MOJlyYeHUE KHUCIOpOJa M U3Y4YEHHE €ro CBOMCTB; MOJy4YeHUE
BOZIOPO/Ia U M3YyYEHHE €ro CBOMCTB; MOJYyUYEHHE YTIEKUCIOTO rasa u

M3YYEHHE €ro CBOMCTB; MOJIyYeHHEe aMMUaKa U U3yueHHUe ero CBOMCTB

13.4

MPUTOTOBJIEHUE PACTBOPOB C OMNPEACIEHHOW MacCcoOBOM J0JeH

pacTBOPEHHOTO BEIIECTBA

13.5

[IPUMEHEHUE MHJIUKAaTOPOB (;1akmyca, METHIIOpaHKa U
dbenondTanenHa) sl ONPEACIICHUs] XapaKTepa Cpellbl B pacTBOpax

KHUCJIOT U LIejo4ei

13.6

UCCIEIOBaHHE U OMNHMCAaHHE CBOICTB HEOPraHMYECKHX BEILECTB
Pa3IMYHBIX KJIACCOB; M3YYEHUE B3aWMOJICHCTBHSI KUCIOT C METaJUIaMH,
OKCHUIAaMH  METaJUIOB,  PacTBOPUMBIMH U HEPACTBOPUMBIMU
OCHOBAHMSIMU, COJISIMHM; TIOJIy4YEHHE HEPAcCTBOPUMBIX OCHOBAHUM;
BBITECHEHHWE OJIHOTO MeTajla JpPYyrdM U3  pacTBoOpa  COJH;
uccieoBaHne aM(OTEPHBIX CBOWCTB TUAPOKCUIOB AaIOMUHUS U

LIUHKA

13.7

PEIICHUE SKCIICPUMCHTAJIBHBIX 3a1a4 10 TEMaM: «OCHOBHBIE KJIACCHI
HCOPTaHUYCCKUX COGHHHGHHﬁ)); ((3JI€KTp0JII/ITI/I‘-IeCKa$I
JUCCOLIMAITHs), «Baxkneimue HeMeTamIbl W HX COCAUHCHUAY,

«BakHen1me MeTajuIbl U UX COeIUHEHUS)

13.8

XAMUYECKHUE OKCIEPUMEHTHI, WUTIOCTPUPYIOIIME IIPU3HAKU
NPOTEKAHUS PEaKIMii MOHHOTO OOMEHAa; KaueCTBCHHBIC PEaKIMH Ha
NPUCYTCTBYIOIIME B BOIHBIX PACTBOpAX HOHBI: XJIOPUI-, OpOMHI-,
wonua-, cyinedar-, docdar-, kKapOoOHAT-, CHUIUKAT-aHUOHHBI,
TUAPOKCUA-UOHLBI, KATUOHbBI aMMOHUS, Mardusd, KajJbliusd, aJJlOMUHUA,

xkenesa (2+) u xkenesa (3+), menu (2+), muHKA

14

VYwmenue:

14.1

NpPEACTaBIATh PE3yJbTaThl dSKCIIEPUMEHTa B (OpME BBIBOJOB,
JI0Ka3aTenbCcTB, IpaUKOB M TAOMUII U BBIABIATH AMIHUPHUYECKHUE

3aKOHOMEPHOCTH

14.2

YCTaHABIMBAThH CBS3U MEXKY PEeaTbHO HAOIIOAAeMBIMU XUMHUYECKUMU
SBJICHUSIMU U TPOIIECCAMHU, MPOUCXOIALIIUMHI B MaKpO- U MUKPOMHUDE,

OOBSICHATH IPUYUHBI MHOTO00pa3Hsl BELIECTB
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INHEPEYEHD 9JIEMEHTOB COAEPXXAHUS, IIPOBEPAEMbIX HA
OCHOBHOM I'OCYJAAPCTBEHHOM 2OK3AMEHE 11O XUMHUH

Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHMS

1

HepBOHa‘IaJIBHI:IC XUMHNYCCKUC ITOHATHUA

1.1

UYucrtsle BemecTBa U cMecu. CriocoObl pa3ieneHus cMeceit

1.2

AToMBEI H MOJICKYJIBI. Xumudeckue dieMeHTBL. CHMBOJNBI  XHMHYSCKHX

9JICMCHTOB. HpOCTLIe " CJIOXKHBIC BEUICCTBA.

1.3

Xumnueckas popmyia. BareHTHOCTh aTOMOB XMMUYECKHX 3JIeMEHTOB. CTeneHb

OKHCJICHUSA

1.4

3aKOH TOCTOSHCTBA COCTaBa BCIICCTB. OTHOcHTEeNbHAs aTOMHas Macca.
OtHocHUTEILHAS MOJICKYJISIpHAad Macca. MaccoBas 10JIs1 XUMHYECKOIr0 dJIEMEHTa

B COCIMHCHNU

1.5

KomuyectBo BemectBa. Moabs. MomsipHass macca. MomsipHbId 00BbEM Ta3oB.

Bzaumocss3b KOJIMYCCTBA, MACCHI 1 YUCJIa CTPYKTYPHBIX CAWHUIL BEIICCTBA

1.6

Du3nyecKue M XUMHUYECKHUE SIBJICHUS. XUMUUYECKas peakuus U €€ NMPU3HAKU.

3aKOH COXpaHEeHMsI MAcChl BEIIECTB. XUMHUECKHUE YPaBHEHUS

Ilepuonnueckuii 3akoH u Ilepuomnueckas cucTeMa XMMHYECKHX 3JIEMEHTOB

.. MenneneeBa. CTpoeHre aTOMOB

2.1

[lepuonnueckuii 3akoH. [lepuognyeckas cucremMa XuMU4eckux 3iaeMeHToB [[. 1.
Menneneesa. Ilepuonsl u rpynmsl. @U3NYECKUNA CMBICI IOPAIKOBOIO HOMEDA,

HOMEPOB MepHo/ia U TPYIIIHI JIEMEHTa

2.2

Ctpoenne aromoB. CocTaB aTOMHBIX sjaep. M3otombl. DnekTponsl. CTpoeHue
AIIEKTPOHHBIX  000JI0OYEK aTroMoB TMepBbIX 20 XUMHUYECKHUX DIIEMEHTOB

ITepuoanueckoii cucremsl [I.1. Menneneena

23

3aKOHOMEPHOCTH B MU3MEHEHHH CBOMCTB XMMHUYECKUX DJIEMEHTOB MEPBBIX TPEX
NEepUOJIOB, Kalus, Kajablusd (paguyca aToOMOB, 3JIEKTPOOTPULATEIBHOCTH,
METAIMYECKUX U  HEMETAJUIMYECKUX CBOMCTB) H HX COCAUHEHUHA B
COOTBETCTBUU C TIOJOXKEHHEM »3yieMeHToB B Ilepuoaudeckoil cucreme u

CTPOCHUEM HUX ATOMOB

CtpoeHue BelecTa

3.1

Xumuueckass cBs3b. KoBasieHTHast (mOJsipHass W HEMOJISIPHAs))  CBSI3b.

SHGKTPOOTpI/IHaTeHBHOCTB XHUMHUYCCKUX 9JICMCHTOB. HNonnas CBA3b.
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MeTtannnueckas CBI3b

32

Tunbl KpuCTaIMUECKUX PpeMmETOK (aToMHas, MOHHAsA, MeTaJUIMYecKast),
3aBUCHMOCTb CBOMCTB BEILECTBA OT THUIIA KPUCTAUIMYECKOM PEIIETKU U BUIA

XUMHUYECKOH CBSA3U

Baxnerliie npeACcTaBUTENM HEOpPraHWYeckux BemecTB. Hemeramnsl u ux

COCOAMHCHUS. Mertannsl U UxX COCIUHCHUA

4.1

Knaccudpukanus u HOMEHKJIATypa HEOPTaHUYECKUX COCIWHEHUH: OKCHIOB
(comeobpazyromue: OCHOBHBIC, KHCJIOTHBIE, amdoTepHBbIC) "
HEecoJeo0pa3yoIrue; OCHOBaHUU (IIENMOYM W HEpPACTBOPHMBIE OCHOBAHUS);
KUCTIOT  (KHCIOpOACOAepkKalue U OECKUCIOPOAHbIE, OJHOOCHOBHBIE H

MHOTOOCHOBHBIE); COJeH (CPEAHUX U KUCIBIX)

4.2

du3nueckue MW XUMHYECKHE CBOMCTBaA MNPOCThIX  BCHICCTB-HCMCTAJIJIOB:

BOJIOPO/IA, XJIOPA, KHCIOPO/a, Cephl, a30Ta, pocdopa, yriepoaa, KpeMHHUS

4.3

®u3nueckue M XUMUYECKHE CBOMCTBA MPOCTHIX BELIECTB-METAJJIOB: JHUTHS,
HATpHsl, Kajaus, MarHusl ¥ KaJbllUs, aTIOMUHHS, JKeae3a. DICKTPOXUMUUYECKUM

AL HAIPSKEHUN METAJIOB

44

Pu3nyeckue U XUMUYECKUE CBOWCTBA BOJOPOAHBIX COCIMHEHUNW HEMETAIIOB:

XJIOPOBOJIOPO/Ia, CEPOBOOPO]IA, AMMHAKA

4.5

®dusnyeckue M XUMHYECKHE CBOMCTBAa OKCHUIOB HemeTrauioB: cepwl (IV, VI),
azota(Il, IV, V), docdopa(lll, V), yraepoma(ll, 1V), xpemuaus(1V). [lonyuenue

OKCHJOB HEMETAJIJIIOB

4.6

Xumudeckue cBoiicTBa okcunoB: MetawioB [A-IIIA rpymn, nmaka, memu(Il) u

xeneza(ll, IIT). [Tonyyenne okCua0B METAILIIOB

4.7

XVMUYECKUE CBOMCTBA OCHOBAHHWM M aM(POTEPHBIX THAPOKCHIOB (Ha TpUMepe
TUAPOKCUIOB  aJIOMUHUS, JKene3a, IuHKa). [lomyueHue ocHoOBaHUU U

aM(OTEPHBIX THAPOKCHJIOB

4.8

OO0mue XUMHYECKHE CBOMCTBA KHCIOT: XJIOPOBOIOPOJHOM, CEPOBOIOPOIHOM,
CEpHHUCTOM, CepHOU, a30THOU, (HocPOpHOI, KpeMHUEBOU, yrombHOU. OcoObie
XMMHYECKHE CBOMCTBAa KOHIICHTPUPOBAHHOW CEPHOM M a30THOW KHUCIOT.

[Tonyuenue kucior

4.9

OO0ue xuMHUYecKkre cBoicTBa cpenHux coneil. [lomyuenue comneit

4.10

[Momyuenue, coOupaHue, paclo3HaBaHWE BOJOPOAA, KHCIOpPOJAa, aMMHAaKa,

YIIIEKHUCIIOTO Ta3a B JIabopaTopuu

4.11

[Tomyyenne amMMmuaka, CepHON W a30THOW KWCJIOT B MPOMBIIIICHHOCTH. OO0mIme
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CIIOCOOBI IMOJIYUCHHUA MCTAJIJIOB

4.12

I'eneTmueckas CBA3b MCXKIY KiIacCaMU HEOPTaHUYCCKUX COCILI/IHGHI/Iﬁ

XUMHUYECKUE PEAKIINU

5.1

Knaccudukanus XuMHUUeCKUX peakuuil o pa3IMyHbIM MPU3HAKaM: [0 YUCITY U
COCTaBy Y4YaCTBYIOIIMX B PEAKIMU BELIECTB, IO TemaoBoMy 3¢ddekry, mo

W3MCEHEHHIO CTEIICHEH OKHCIICHUS XUMHUUECKHX DIICMECHTOB

5.2

TennoBoii 2 PEeKT XUMHUUECKON PEeaKIuy, TEPMOXUMHUUIECKUE ypaBHEHUS. DK30-

Y DHJI0TEpMUYECKHUE peakunu. TepMOXuMU4YecKe ypaBHEHHUS

53

OKHCIUTEIBHOBOCCTAHOBUTENIBHBIE peakiMU. OKHCIUTENN U BOCCTAaHOBHUTEIH.
[Iporieccbl  OKMCIIEHUST M BOCCTAHOBICHMA.  OJEKTPOHHBIA  OanaHc

OKHCJIUTEILHOBOCCTAHOBUTEIILHOM pCaKknuun

54

Teopust EKTPOIUTUYECKON AUCCOIMai. KaTHOHBI, aHMOHBI. DJIEKTPOJIUTHI U

HEANIeKTPONIUThL. CUITbHBIC U clla0ble 3NeKTPOIUThl. CTeneHb AUCCOIUAIIH

5.5

Peaknyn moHHOTO OOMEHA. YCIOBHSI MPOTEKAHUS PEaKIMii MOHHOTO OOMeHa,

MOJIHBIE U COKpaLIEHHbIE HOHHBIE YPABHEHUSI peaKuil

XUMUA U OKpY’Karomas cpeaa

6.1

BemectBa M Marepuanbsl B TOBCEJHEBHOM JKM3HM 4YeloBeKa. be3omacHoe
UCITIOJIb30BaHUE BEUIECTB M XUMHUYECKUX peakuuil B jaboparopuu u OBITY.

HepBaﬂ IMoMoIIpb IMPpHU XUMHUYCCKUX O0XKOraxX U OTPaBJIICHUAX

6.2

XUMHYECKOE 3arpsi3HEHUE OKpysKarolled cpeabl  (KUCJIOTHBIE — JOXKIH,
3arpsi3HEHUE MOYBbI, BO3JyXa W BOJOEMOB), CHOCOOBI €ro MpPEeIOTBpALICHHS
[IpenenvHas momyctumass koHneHTpanus BemiectB (IIJK). Pomp xumuum B
pelIeHUH HKOJOTHYECKUX TMpoOjeM. YCWICHHEe MapHUKOBOTO 3¢ deKTa,

pa3pyLIeHHEe 030HOBOTO CJIOSI

6.3

[Ipumenenue cepsl, a3ora, pocdopa, yriepoaa, KpeMHUSI U UX COCAUHEHHH B
ObITy, MEAWIMHE, NPOMBIIUICHHOCTH M CEIbCKOM Xo3siiicTBe. I[lpuMeHenue
METaJUIOB M CIUIAaBOB (CTallb, YYTYH, IIOPAIOMHUHMNA, OpoH3a) B OBITY U
HPOMBIIICHHOCTH WX coennHeHuil. [loHsaTre 0 KOppo3uu MEeTamioB, OCHOBHBIE

CHOCOOBI 3aIUTHI UX OT KOPPO3HU

6.4

[IpupogHble MCTOYHUKH YTIEBOAOPOAOB (Yrosb, MPHUPOIHBIA Ta3, HEPTh),

MIPOIYKTHI UX MepepaboTku (OEH3MH), UX POJIb B OBITY M MPOMBIIIIEHHOCTH

6.5

[lepBoHauanbHbIC TOHATHS 00 OPraHUYECKHX BEIIECTBAX KAaK O COCIMHEHUSIX
yriaepoja (MeTaH, 3TaH, STUIIEH, alleTUIICH, STaHOJ, TIIULEPUH, YKCYCHAs! KUCIIOTA).

IToHaTHEe 0 OMOJIOrMYECKH BaKHBIX BCHICCTBAX: KHpaX, 6em<ax, YIII€eBOJax — U UX
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POJIA B ) KU3HU YCTIOBCKA

7 Pacuérsr:
7.1 o ¢popMysaM XUMHYECKUX COSAMHEHUHN
7.2 Macchl (MacCOBOM) JOJIM PACTBOPEHHOTO BEIIIECTBA B pacTBOPE
7.3 10 XMMUYECKUM YPaBHEHUSIM
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YYEBHO-METOJIWYECKOE OBECITEYEHUE OBPA30OBATEJILHOT O
MPOIIECCA

OBSA3ATEJIBHBIE YYUEBHBIE MATEPUAJIBI J151 YYEHUKA

1) Xwmwms: 8-t wmacc: 0a30BBIA  YpOBEHBb: YYEOHHMK; 5-€ U3IaHUE,
nepepaboranHoe ['abpuensa O.C., OctpoymoB MW.I., CmagxoB C.A. — M.:
IIpoceenienue, 2024;

2) Xumwus: 9- kjacc: 0a30BbI  YPOBEHb: YYEOHUK; 5-¢ HU3JaHUE,
nepepaboranHoe [abpuenssn O.C., Octpoymo W.I'., CmankoB C.A. — M.:
[Ipocsemenue, 2024.

METOIUYECKHUE MATEPHUAJIBI VIS YUUTEJIA

1) I'a6puensu O.C., OctpoymoB U.I'., CnaakoB C.A.: Xumus. Ypoku XUMHUH B
9 knacce. Meroguueckoe nnocooue. ®I'OC. — M.: IIpocsemenue, 2022. — 176 c.;

2) I'abpuensan O.C., Octpoymo N.I'., Cnaakos C.A.: Xumus. Ypoku XuMuu B
9 xmacce. Meroanueckoe mocodue. ®I'OC. — M.: [Ipocsemenne, 2022. — 208 c.;

3) CeepanoBa H.JI. COopHuUK 3amay, yrnpaKHEHUM W TECTOB MO XUMHUU: 8-9
kinaccel: k ydeOHukam O.C. T'abpuensna, U.I'. Octpoymonoit, C.A. Cnaakopa
«Xumust. 8 kmacey, «Xumus, 9 xwmacey. O®I'OC (kK HOBBIM ydyeOHHKaM) /
H.J. CeepaynoBa. — M.: U3aaTenscTBO «OK3aMen», 2021. — 286 c. (Cepust «Y4ebHO-
METOJUYECKUI KOMILIEKT).

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCHI
CETU UHTEPHET

1. DnexTpoHHBIE 00pa30BaTEIBHBIE PECYPCHI, TOMYIICHHBIC K UCTIOIb30BAHUIO
MpU pean3alid WUMEIONMIUX TOCYIapCTBEHHYIO aKKPEIUTAIUI0 00pa30BaTEIbHBIX
MporpamMM Ha4dajabHOTO OOIIEro, OCHOBHOTO OOIIEro, CpeHEro 00Iero oopa3oBaHms
npukazom Munnpocsemenus Poccuu ot 23.07.2025 Ne 551:

- Xumus. 8 (9) kmacc. — ®I'AOY BO «l'ocynapcTBeHHBIM YHUBEPCUTET
POCBEILICHUSD;

- Tpenaxep «O6nako 3Hanui». Xumus. 8 (9) knacc. — OO0 «Duzukon Jlad»;

- Xwummus, 8 - 9 ximaccel. — TAOY BO MI'TIY;

- Xumus 8 (9). — OO0 «CBEPOBPA30BAHUEY;

- Xwumus. OcHoBbl xumuu. 8 knacc. — AO «M3narensctBo «IIpocBeiienuey;

- Xumua. XwuMmusa deMmMeHToB. 9  kiace. — AO  «M3marenncTBO
«IIpocsemieHuey.
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2. OTKpBITHIE 00IIEAOCTYTHBIE 00pa30BaTeIbHbIC MAaTepUabl, pa3MEIICHHBIC
Ha MHPOPMAIIMOHHO-00pa30BaTENbHBIX MTOPTAIaX:

- https://m.edsoo.ru/ — bubnarorexku 1mudpoBoro 0Opa3oBaTEILHOTO KOHTEHTA
(bubmuoteka 11OK);

- http://school-collection.edu.ru/catalog/ — Enunas xoimexkmms IUGPOBBIX

00pa30BaTeNbHBIX PECYPCOB;
- https://resh.edu.ru/subject/29/ — Poccuiickas aeKTpoHHAs MIKOJA. XUMHUS;

- https://oblakoz.ru/ - Obpa3oBaTenbHbIN OHJIAWMH-cepBUC «OOJIaKO 3HAHUIY.
XUMus;
- https://nsportal.ru/shkola/khimiya/library — OOpa3oBaTenbHas coruaibHas

ceThb. XUMHUS,
- https://testedu.ru/test/ximiya/ - O6pa3oBaTenbHbIE TECTHI. TECTHI IO XUMHH;
- https://go.rosuchebnik.ru/search?query — Poccuiickuii y4eOnuk. Xumus

(Metoauueckas momortib. Bebunapsl. Kypcesl. Katanor);
- https://uchitel.pro/xumus-npenmer/ -  Yuurensllpo. KoHcrekTsl 110

npeaMery «Xumus». M3yuenne Xumuu mar 3a marom. OHnaiiH-y4eOHUK U COOPHUK
3a1ad4.



