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HHOACHUTEJIBHASA 3AITMCKA

Pabouas mporpamma yueOHOro mpenMera «XMMHS» Ha YpOBHE CpeaHero oOmiero oopa3oBaHUs
COCTaBJICHA Ha OCHOBe TpeboBaHui K pesyiapraraM ocBoenuss OOII COO, npencrasiennsix Bo GI'OC
COO, c¢ yueroM denepanbHOl paboyeil mporpaMMbl BOCHHTaHHS M KOHIEMIIMK MpenoaBaHus

nureparypsl B Poccuiickoit @enepannu, a Takxke:

— DenepabHOro 3akoHa oT 29 nekabps 2012 r. Ne 273-d3 «O6 obpazoBanuu B Poccuiickoii
®Oenepaunn» (C UBMEHEHUSIMH U JIONIOJIHEHUSIMU );

— (begepabHOTO  TOCYAAPCTBEHHOTO  00pa30BaTENILHOTO CTaHAApTa CpeaHero  o0miero
o0pa3oBaHMs, yTBEpXKACHHOTO MpukazoM MunoOpHayku Poccun ot 17 mas 2012 r. Ne 413 (B pen.
npukazoB MunoOpuayku Poccun ot 29.12.2014 Ne 1645, ot 31.12.2015 Ne 1578, ot 29.06.2017 Ne
613; Munnpocsemenust Poccun ot 24.09.2020 Ne 519, ot 11.12.2020 Ne 712, ot 12.08.2022 Ne 732,
ot 27.12.2023 Ne 1028);

—  ¢denmepambHOl  00pa30BaTENBHON  MPOTPAMMBI  CPEJHETO  O0IIero  oOpa3OBaHMS,
YTBEp)KJIEeHHON npukazoM Munrnpocsemenuss Poccun ot 18 mas 2023 r. Ne 371 (B pen. mpukas3os

Munmnpocserienus Poccun ot 01.02.2024 Ne 62, ot 19.03.2024 Ne 171, ot 09.10.2024 Ne 704);

— mpuka3za Munnpocsenienus Poccun ot 5 Hos6ps 2024 1. Ne 769 «OO0 yTBepkIeHUU
¢denepanbHOro mepeuHsi y4eOHMKOB, JOMYIICHHBIX K MCIOJb30BAaHMIO MPU pPEaNH3alUd MMEIOIIHNX
rOCy/IapCTBEHHYIO AaKKPEIUTAILMI0 00pa30BaTEeNbHBIX IPOrpaMM HAYaJIbHOIO OOILEro, OCHOBHOTO
oO1mrero, cpemHero o01mero 0oOpa3oBaHUS OPraHU3AIMIMH, OCYIIECTBISIONIUMU 00pa30BaTEIbHYIO
JesITeIbHOCTh, M YCTAHOBJICHHM MPEJEIBHOIO CpOKa HCHOJIb30BAHUS HCKIIIOUEHHBIX YYEOHUKOB WU

paBpa60TaHHHX B KOMIIJICKTC C HUMU y‘le6HHX HOCO6I/II7I));

— mnpukaza Munnpocsemienus Poccun ot 18 wmronga 2024 r. Ne 499 «O6 yrBepxkaeHuun
(denepanbHOro MnepedHs 3JIEKTPOHHBIX 00pa30BaTENIbHBIX PECYPCOB, MOMYUIEHHBIX K HCIOJIb30BAHUIO
IpU pean3allud HMEIOUIMX TOCYJapCTBEHHYIO aKKpEIUTAIMI0 00pa30BaTelIbHBIX IMPOrpaMMm

Ha4YaJIbHOI'O O6II.ICFO, OCHOBHOTI'O 06LI.ICFO, Cp€aHETO O6IJ_ICI‘0 06pa3OBaHI/I}I»;

— mpukaza MunmnpocsemieHus: Poccunt ot 7 okta6pst 2022 r. Ne 888 «O BHeceHUH H3MEHEHUM
B [lopsmok opraHu3anMd W OCYIIECTBIEHHS OOpa3oBaTEIbHON JEATEIbHOCTH 110 OCHOBHBIM
001eo0pa3oBaTelbHBIM TIpOrpaMMaM  — 00pa3oBaTeNbHBIM TpOrpaMMaM HAdalbHOTO OOIIEro,
OCHOBHOTO OOIIEro M cpenHero oodiero oOpa3oBaHMs, YTBEPXKIEHHOIO MpHKa3oM MUHHCTEpPCTBa

npocsemieHust Poccuiickoit @enepanuu ot 22 mapra 2021 r. Ne 115x;

— TlocranoBnenus ['maBHOro rocynapcTBeHHOro caHutapHoro Bpaua P® or 28.09.2020 Ne 28
«O06 yrBepxknenun canutapHbix npaBun CII  2.4.3648-20 «CanuTapHO- 3MHIEMHOJIOTHYECKHE
TpeOOBaHUS K OPraHU3aLMsIM BOCIIUTAHUS U 00y4EeHHUs, OTABIXA U 03[JOPOBJICHUS AETEH U MOJIOJACKN»;
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— IlocranoBnenust ['maBHOTrO rocygapcTBeHHOTO caHuTapHOro Bpada P ot 28.01.2021 Ne 2 «O6
yTBepXJACHUH CaHWTapHBIX mpaBwi U HOpM CanlluH 1.2.3685-21 «['urueHuveckrue HOPMATUBHI U
TpeboBaHUsI K OOeCredeHnIo0 0e30MacHOCTH W (WiH) Oe3BPEIHOCTH IS YejoBeKa (PAKTOPOB CpeIIbI

o0UTaAHUAY.

[Tporpamma 1o XuMuu AaéT MPEACTABICHHUE O LEJISAX, O0IIEel cTpaTeruu 00y4eHUs, BOCIIUTAHUS U
pasBUTHs OOYYarOLIUXCs CPEICTBAMU Y4EOHOTO IpPEAMETa, YCTaHABIMBACT 00s3aTeIbHOE IPEIMETHOE
COJiepKaHue, NMpeayCMaTpUBAeT PACIpPEAEICHUE €ro Mo KiIaccaM U CTPYKTYPUpPOBaHHUE IO pasfeiiaM U
T€MaM I[pOrpaMMbl 110 XHUMHH, OIPEAEISAET KOJUYECTBEHHBIE M KAueCTBEHHBIE XapaKTEPUCTUKHU
COJIEp’KaHUs, PEKOMEHAYEMYIO IOCIEA0BAaTEIbHOCTh U3YYEHUS XUMHUHM C YYETOM MEXKIPEAMETHBIX U
BHYTPUIIPEIMETHBIX CBSI3€H, JIOTMKM Yy4e€OHOro Ipolecca, BO3PACTHBIX OCOOCHHOCTEH 0O0ydarommxcs,
orpeiesiseT BO3MOXKHOCTH MpeAMeTa JJs peanu3aluu TpeOOBaHUM K pe3ysibTaTaM OCBOCHMS OCHOBHOM
o0pa3oBaTeNbHONW MPOrpaMMbl Ha YPOBHE OCHOBHOIO oOwIero oOpa3oBaHHUs, a Takke TpeOOBaHUI K
pe3ynbraTaM OOyueHUsT XMMHUM Ha YPOBHE L€Jel HM3ydyeHUs IpeaMeTa M OCHOBHBIX BHJIOB y4eOHO-
MO3HABATEIBHON JESATETLHOCTH 00YUYaIOMIEroCs TI0 OCBOCHUIO YUEOHOTO COMIEPKAHMS.

3HaHUEe XHUMHUHU CIYKUT OCHOBOH JuIsl (OPMHUPOBAHUS MHUPOBO33PEHHUS OOYdaIOLIErocs, €ro
IPEJCTaBICHUA O MaTepHaJbHOM E€IMHCTBE MHpA, BAXKHYIO pPOJIb WUIPAlOT (HOpMUpPYyEMbIE XHUMHUEH
MIPEJICTAaBICHMSI O B3aUMOIIPEBPALICHUSAX SHEPTUU U 00 BOJIIOLIMY BELIECTB B MIPUPOJIE, O MYTAX PEIICHUS
JI00ANTBHBIX MPOOJIEM YCTOWYHMBOTO PA3BUTHUS YEIOBEUECTBA — CHIPHEBOM, SHEPTETUUECKON, MUIIEBON U
HKOJIOTHYECKOM 6€30MMacHOCTH, MPOOIEM 3/IpaBOOXPAHEHHS.

N3ydenue xumuu:

CIOCOOCTBYET peaju3alMd BO3MOXKHOCTEH JUIsI CaMOpa3BUTHA M (OPMHUPOBAHUS KYJIBTYPbI
JMYHOCTH, €€ o011el 1 (PyHKIIMOHATIbHOU IPaMOTHOCTH;

BHOCHUT BKJaJ B (pOpMHpOBaHME MBILIUIEHUS M TBOPUYECKUX CHOCOOHOCTEH oOyuarommxcs,
HaBBIKOB HX CAMOCTOSITENIbHOW Y4eOHOH AeATelNbHOCTH, SKCHEPUMEHTAJIbHBIX M HCCIEI0BATEIbCKUX
YMEHHH, HeOOXOIMMBIX KaK B TOBCEAHEBHOM KU3HH, TaK U B MPO(HECCHOHATILHOM e TENIbHOCTH;

3HAKOMHUT CO CHeu(UKON HAy4YHOTO MBILIUICHUS, 3aKJIaIbIBA€T OCHOBBI L[EJIOCTHOTO B3IJIsIa Ha
€IMHCTBO MPHUPOJBI U YEJOBEKAa, SBJSETCS OTBETCTBEHHBIM 3TaloM B (POPMHUPOBAHUU €CTECTBEHHO-
HAYYHOH IpaMOTHOCTH 00yYaroInXcs;

croco0cTByeT (HOPMUPOBAHUIO LIEHHOCTHOTO OTHOIIEHMSI K €CTECTBEHHO-HAyYHBIM 3HAaHUSAM, K
MIPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIaJ B 9KOJOTHYECKOe 00pa30oBaHue 00ydaromnXCsl.

JlaHHbIE HaIlpaBJIEHUs B O0yYEeHUH XUMHUH 00€CIeYnBaIOTCs CeUU(PUKON coaep:kaHusi y4eOHOTo
IpeMeTa, KOTOPBIH SBISETCS MeJaroriuecky aJanTHPOBAHHBIM OTpaKeHHEM 0a30BOM HayKHd XMMHUHU Ha
OIIpeeIEHHOM Tare €€ pa3BUTHSL.

Kypc XxuMum Ha ypoBHE OCHOBHOTO OOIIEro o0pa3oBaHHMs OpPUEHTHPOBAH HAa OCBOCHHE



OOyJaloOIUMUCS. CHCTEMbI TEPBOHAYATBHBIX TIOHSATHUH XUMHUHU, OCHOB HEOPraHMYECKOW XHMHUU U
HEKOTOPBIX OTJEJIbHBIX 3HAYMMBIX MOHSATUN OPTraHUYECKON XUMUH.
CrtpykTypa coaep:KaHus IPOrpaMMbl [0 XUMUU c(HOPMUPOBAHA HA OCHOBE CUCTEMHOTI'0 MOAX0/1a K

eé HN3YUCHUIO. COIICp)KaHI/Ie CKJIaaAbIBACTCA U3 CUCTCMBI IMOHATUMN O XUMHUYECKOM DJIEMEHTE U BCHICCTBC U

CHCTEMBI TIOHATHI 0 XUMUYECKOH peakiuu. O0e 3TH CUCTEMBI CTPYKTYPHO OPTraHU30BAHBI MO TPUHIIHUITY
[I0CJIEI0BATENbHOTO PA3BUTHUS 3HAHUN HA OCHOBE TEOPETUUYECKHUX IPEACTABICHUIN Pa3HOTO YPOBHSL:

— aTOMHO-MOJIEKYJISIPHOTO YYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHMS,

— Ilepnonnueckoro 3akona /. . MenzaeneeBa kak OCHOBHOT'O 3aKOHA XUMUU;

— Y4€HUS O CTPOEHUH aTOMa U XUMHUUYECKOM CBS3H;

— MpeICTaBIEHUH 00 JIEKTPOIUTHYECKOM JUCCOLMAIK BEIIECTB B PACTBOPAX.

Teopernueckue 3HaHUS pacCMAaTPUBAIOTCA Ha OCHOBE OHMIIMPUYECKH IOJIYYEHHBIX U
OCMBICJIEHHBIX (DaKTOB, Pa3BMBAIOTCS IIOCIEJOBATEIBHO OT OJHOTO YPOBHS K JPYrOMY, BBINOJIHSSA
GbyHKIUKU OOBSCHEHHS W TPOTHO3SHPOBAHUS CBOWCTB, CTPOCHHS W BO3MOXKHOCTEH NPAKTUYECKOTO
IIPUMEHEHHUS U TIOJyYEHHUS U3y4aeMBbIX BEIIECTB.

OcBoeHue nmporpamMmbl 0 XMMUHU CIIOCOOCTBYET (POPMUPOBAHUIO MPEACTABICHUS O XUMUYECKON
COCTaBJISIOLIEH Hay4HON KapTUHBI MHpa B JIOTMKE €€ CUCTEMHOW MPHUPO/IbI, IEHHOCTHOI'O OTHOILIEHUS K
HAayyHOMY 3HAaHUIO W METOJaM I03HaHus B Hayke. M3ydyeHue XMMHMM HPOUCXOIUT C IPUBJICUEHHEM
3HaHUI U3 paHee U3yYeHHBIX Y4eOHbIX mpeaMeToB: «OKpyxkaromuil Mup», «buonorus. 5—7 kiaaccel» U
«Pu3uka. 7 Ki1accy.

[Ipy w3yyeHMM XHMHUHU TPOUCXOAUT (POPMHUPOBAHUE 3HAHMN OCHOB XHMHYECKOM HAyKH Kak
00JacTh COBPEMEHHOTO0 €CTECTBO3HAHMS, IMPAKTUYECKOW MAESITEIbHOCTH YeJOBeKa M KaK OJHOro U3
KOMITOHEHTOB MHUPOBOH KyJbTYphl. 3ajada y4eOHOro MpeAMeTa COCTOMT B (OPMHUPOBAHUU CHCTEMBI
XMMUYECKUX 3HAaHMA — BaXHEHIIUX (PAKTOB, MOHATHUH, 3aKOHOB M TEOPETHYECKHX MOJIOXKEHUH,
JOCTYIHBIX OO0OOIIEHNH MHPOBO33PEHUYECKOr0 XapakTepa, si3blka HAyKH, B NMPHOOIIEHHMHM K Hay4YHBIM
METOJIaM TO3HAHUS NpPU M3YUYEHUHU BEIIECTB M XUMHYECKHX peakluil, B (pOpMHUPOBAHUU U PA3BUTHH
MO3HABATENbHBIX YMEHUH U UX NMPUMEHEHUH B y4eOHO-ITO3HABATEIbHON M y4eOHO-UCCIIEN0BATENbCKON
NS TeTbHOCTH, OCBOCHUH MPABUII O€30IIaCHOI0 00OpaIlleHus ¢ BEIIECTBAMH B TOBCETHEBHOM JKU3HU.

[Ipu n3ydyeHun XMMUHU Ha YPOBHE OCHOBHOI'O 0OIIero 00pa3oBaHusl BXKHOE 3HAUEHUE MPUOOPETH
TaKHe LENH, KaK:

— (dopmupoBaHHEe HMHTEIUIEKTYalbHO pa3BUTONM JMYHOCTH, TOTOBOM K CamMo00pa3oBaHUIO,
COTPYJHUYECTBY, CAMOCTOSITEILHOMY MPHUHITHIO pEIIEHUH, CIOCOOHOW alanTUpoBaThCsi K OBICTPO
MEHSIOLUMCS YCIIOBUSIM KU3HU;

— HampaBJIEHHOCTh OOyuYeHHs Ha CHCTEMaTW4YecKoe MpuoOlIeHne oOydarommxcs K

CaMOCTOSITENIbHOM TO3HABaTENIbHON JEsATeNbHOCTH, HAYYHBIM METOJaM IO03HAHUS, (OPMUPYIOLUIUM



MOTHBAIIMIO ¥ PA3BUTHE CIIOCOOHOCTEH K XUMUU;
— obecrieyeHHe YCIOBUHM, CIOCOOCTBYIOIIMX MPUOOPETEHHI0 OOY4YaIOIIMMUCS  OIbITA
pa3HOOOpa3HOW NIEATENHHOCTH, TIO3HAHHWSI M CAMOIIO3HAHHWS, KIIOUEBBIX HABBIKOB (KJIFOUEBBIX

KOMHCTCHHHﬁ), HMCIOIUX YHUBCPCAJIBHOC 3HAUYCHUC IJIA PA3JIMYHBIX BUAOB JACATCIIbHOCTH,

— ¢opmupoBaHue 00IIEH (PYHKIIMOHATBHON H €CTECTBEHHO-HAYYHON TPAMOTHOCTH, B TOM YHCIIC
yMeHI/Iﬁ 06'LSICHSITB 1 OLICHUBATH SABJICHUA OKPY’KAIOLICTO MUpPA, UCIIOJIB3YA 3HAHUSA U OIIBIT, IIOJTYYCHHBIC
IpU M3YyYCHUU XUMHH, NMPUMEHATh WX NPU pEIIeHHH NpoOjeM B MOBCETHEBHOM XU3HU U TPYIOBOU
JeATeIbHOCTH;

— (¢opmupoBaHHe y OOYYAIOMIMXCS TYMAHUCTHYECKUX OTHOUICHWH, TOHUMAaHHS I[IEHHOCTH
XUMHYCCKHUX 3HAHHUHA JJIs BBIPAOOTKH 3KOJOTHYECKH IEIeCO00Pa3HOTO MOBEACHUS B OBITY U TPYIOBOU
JESTEIBHOCTH B IEJIIX COXPAHEHHSI CBOCTO 3JI0POBbSI U OKPYIKAIOIIEH PUPOJTHOM CPEIIbL;

— pa3BHUTHE MOTHBAIMU K OOYYCHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJII0O U CaMOBOCIHTAHHUIO Ha
OCHOBE YCBOCHHUS OOIIEYEIIOBEYECKMX IIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MpPOPWIS H
HAIPAaBJICHHOCTH JIaJlbHEHIIIET0 O0yUYCHHSI.

OOmiee 4YMCIO YacoB, OTBEACHHBIX JIISI HM3YYCHUS XHMHUH Ha YPOBHE OCHOBHOTO OOIIEro
obpaszoBanusi, cocTaBiseT 136 gacoB: B 8 kitacce — 68 gacoB (2 gaca B Hezeno), B 9 kimacce — 68 wacos (2

yaca B HEJICIIO).



COIEPKXAHUE OBYUYEHUA

8 KUIACC

IlepBoHaYa/IbHBbIE XUMHYECKUE OHATHUS

[Ipeamer xumuu. Ponb XuMuu B KM3HU 4YesloBeKa. XMMHMs B cHUCTeMe HayK. Teia u BemiecTsa.
dusnueckre CBOMCTBA BEIIECTB. ArperarHoe coctosHue BemiecTB. [loHaTHe 0 MeTonax MO3HAHUS B
xumun. Yucteie BemecTBa 1 cMecu. CriocoObl pa3iesieHus: cMecen.

ATOMBI U MOJIEKYJIbl. XUMUYECKHE 3JIeMEHThl. CHUMBOJIBI XMMUYECKUX 3JIEMEHTOB. [IpocTeie u
CJIOXKHBIE BEIIECTBA. ATOMHO-MOJICKYJIIPHOE yUEHUE.

Xumuueckass ¢opmyna. BaneHTHOCTh aTOMOB XHUMHYECKHX JJEMEHTOB. 3aKOH IOCTOSHCTBA
cocraBa BemiecTB. OTHocUTeNnbHas aTomMHas macca. OTHOCHUTENbHAs MOJIEKYJisspHas Mmacca. MaccoBas
JI0JI1 XUMUYECKOI'0 3JIEMEHTA B COCIUHEHHH.

KonunuectBo BemiectBa. Monb. MossipHas macca. B3auMOCBsI3b KOJIMYECTBA, MAcChl U 4uUCIa
CTPYKTYPHBIX €IHHHUII BenecTBa. Pacy€rel mo hopMyiiaM XMMHUYECKHX COCTUHCHHM.

dusznyueckue U XUMMUYECKUE SBJICHHS. XUMUYECKash peakius u e€ MpU3HaKu. 3aKOH COXpaHEHUs
Macchl BEIIECTB. XWUMHUYECCKHE ypaBHEeHHs. Kiaccudukanus XUMHYECKUX PEaKIui (COoeIuHEHUS,
pasNoKeHHs, 3aMelIeHUs, 0OMEHA).

Xumuueckuii 3xcnepumenm:

3HAKOMCTBO C XHMHYECKON TIOCY[OW, MpaBujiaMud paboOTl B jabopaTopud U TpUEMaMU
oOpariieHusi ¢ 1abOpaTOpHBIM 00OpPYIOBaHUEM, M3yYEHHE U OMHCaHHe (U3MUYECKUX CBOWCTB 0Opas3IoB

HCOpPraHNYCCKUX BCUICCTB, Ha6J'IIO,[[eHI/Ie (I)I/ISI/ILICCKI/IX (HJ'IaBJ'IeHI/Ie BOCKa, TadHHUC JIbJd, PaCTUPAHUC

caxapa B CTYIIKE, KUTICHHE U KOHJEHCallHsl BOJIbl) U XMMHUYECKUX (TOpEHUE CBEYH, TPOKAIMBaHNE MEIHON
IIPOBOJIOKH, B3aMMOJICHICTBHE Mella C KHCJIOTOW) sBJIEHUH, HAOMIOJCHHWE M ONHMCAHUE IPU3HAKOB
NPOTEKaHUs XUMHUUECKUX Peakluil (pa3ioKeHHe caxapa, B3auMOJIeHCTBHE CEPHOM KHUCIOTHI C XJIOPHIOM
Oapust, paznoxxenue runpokcuaa menu (I11) mpu HarpeBanuu, B3aMMOJIEUCTBHUE JKeJle3a C PaCTBOPOM COJU
menu (II), u3yuenue cnocoboOB pazaeneHust CMecei: ¢ TOMOIIBI0 MarHuTa, PUIHTPOBAHKE, BHITAPUBAHHE,
TUCTUWIUISAIMS, XpoMaTorpadusi, MpOBEAEHUE OYMCTKU IOBAapEHHOW COJIM, HAONIOJEHHE M ONMCaHHUe
pE3yJIbTaTOB MPOBEACHUS OINbITA, WUIFOCTPUPYIOIIErO 3aKOH COXPAHEHUS MAcChl, CO3/IaHUE MOJENel
MOJIEKYI (IIapOCTEPKHEBBIX ).

BasxHeiilue npeacTaBuTe M HEOPraHNYECKUX BelllecTB

Boznyx — cmech razoB. Cocras Bo3nyxa. Kucinopon — aneMeHT u npoctoe BemecTBo. Haxoxaenue
KHUCJIOPO/a B MpUpoie, Gpu3ndeckue U XMMUYeckre cBoiicTBa (peakuuu ropenus). Oxcunsl. [Ipumenenue
kucinopona. CrocoObl TMOJydyeHUs KHUCIOpoAa B Jaboparopuu M MpOMBINLIEHHOCTH. Kpyrosopot
Kucnopoa B mpupojie. O30H — aJIoTpoIiHas MoIu(pUKaIMs KUCIOPOa.

TernnoBoit  3p¢ekT XUMHUECKOW peakUud, TEPMOXUMHUYECKHE ypaBHEHMS, 93K30- U

SHAOTEPMHUUYECKUE pEaKUMU. TOIIMBO: yrojib U METaH. 3arps3HEHUE BO3/yXa, YCUJIEHHE NapHUKOBOIO
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addekra, pa3pylieHre 030HOBOTO CIIOSL.

Bopmopon — snemeHT u mpoctoe BemiecTBO. HaxoxkneHue Bopopona B Mpupone, GU3nvecKue u
XMMHUYECKHE CBOWCTBA, IPUMEHEHHE, CIIOCO0bI nosydeHus. Kuciaotsl u conu.

MosnsipHblii 00bEM ra30B. Pacyérbl 10 XUMHUUECKUM YpaBHEHUSAM.

®usnueckue CcBoucTBa BOAbl. Boma kak pactBopurens. PactBopel. HacelmeHHble u
HEHaCBILICHHBIE pacTBOpbI. PacTBOopuMOCTh BemiecTB B Boze. MaccoBas 10js BelEeCTBa B PacTBOPE.
Xumunyeckue cBorcTsa Boapl. OcHOBaHMA. Poib pacTBOpOB B pUpoOJE U B KU3HU 4esoBeka. Kpyrosopor
BOJIbI B IIPHUpO/JIE. 3arpsi3HEHUE IPUPOAHBIX BoA. OXpaHa U 0YMCTKa IPUPOAHBIX BOJ.

Knaccudpukanuss  Heoprammyeckux — coeauHeHuit. Oxcuapl.  Kiaccuduxanus  OKCHIOB:
coneoOpa3yromue (OCHOBHBIE, KHCIOTHBIE, aMQOTEepHbIC) M HecoieoOpaszyromue. HomeHnkmarypa
okcu0B. U3nyecKue U XUMUYECKHAE CBOMCTBA OKCUIOB. [lonmyyenne okcuaos.

OcnoBanus. Kiaccuduxanus ocHOBaHMIL: 11E104YM U HEpacTBOpUMBIE ocHOBaHMs. HomeHkaTypa
OCHOBaHMI. PU3NYECKHE U XUMUYECKHE CBOMCTBA OCHOBaHUM. [loirydyeHne 0oCHOBaHUH.

Kucnorsl. Knaccuduxanus xucinor. Homenknarypa kucinor. Pusznueckue U XUMHUECKHE
cBoiicTBa kucioOT. Psin aktuBHocT MetaiioB H. H. bekerona. [lonydyenue kucnor.

Comu. Homenknarypa coiieid. @uznueckue u XumMuieckue cBoictpa coneil. [lonyuenue conei.

I'eneTnyeckas cBA3b MEXKAY KJIaCCAMU HEOPIaHUYECKUX COCIUHEHUMN.

Xumuueckui IKcnepumenm:
KauCeCTBCHHOC OIIPCACIICHUE COACPKAHUA KHCIIOpOJa B BO3AYXE, IIOJIYUCHHUC, CO6I/IpaHI/Ie,

pacrno3HaBaHHe U U3y4y€HUE CBOWCTB KHCJIOPOJa, HaOMI0IeHNE B3aUMOIEUCTBHS BEUIECTB C KUCIOPOIOM
U YCJIOBUSI BOSHUKHOBEHMS U MPEKpalleHUs TOpeHus (1okapa), 03HaKOMJICHHE ¢ 00pa3lamMHu OKCHIOB U
ONMCaHME HX CBOWCTB, IOJy4YeHHE, CcOOMpaHHEe, pacHO3HABaHHWE U M3y4EHHE CBOMCTB BOAOPOAA
(ropenue), B3aumojeicTBue Bojgopoaa ¢ okcuaoM wMeau (II)  (Bo3MOXHO  mMcCIONIb30BaHHE
BHJIEOMATEPHAIIOB), HAOIIO/IEHHE 00PA3I[OB BEIIECTB KOJIMYECTBOM | MOJIb, HCCIEA0OBAaHNE OCOOEHHOCTEH
pacTBOpEHUs] BEIIECTB C pa3IMYHONH PacTBOPUMOCTBIO, MPHUTOTOBIIEHHE PACTBOPOB C OMpPEeNEHHON
MaccoBOM J10JIell pacTBOPEHHOTO BELIECTBA, B3aUMOJICHCTBHE BOBI C METAJIaMU (HATPUEM M KaJlbIIHEM)
(BO3MOYKHO HCIIOJNB30BaHUE BHUAEOMATEpUAOB), HCCIEIOBaHHE OOpPa3O0B HEOPraHUYECKHX BEIECTB
Pa3IMYHBIX KJIAaCCOB, Ha6J'II-O)IeHI/Ie HU3MCHCHUA OKpPAaCKHM HHAWKATOPOB B pPAaCTBOpax KUCIOT U I].[GJ'IO'—IGfI,
u3yueHue B3aumojneicTBus okcuna meau (II) ¢ pacTBopoM cepHOW KHCIIOTHI, KHCIOT C METaulaMH,
peaKiuii HeHTpanu3aluy, MoJIyYeHHe HEPaCTBOPUMBIX OCHOBAHUHM, BBITECHEHHUE OJTHOTO METallla JPyTUM
U3 pacTBOpa COJIU, PEIIEHUE SKCIIEPUMEHTANIBHBIX 33a4 10 TeMe «BaxHele Ki1acchl HeOPraHUUECKUX
COEIMHEHUN .
Ilepuoanyeckuii 3akoH U Ilepuoguyeckas cucreMa XuMu4eckux djaemenTos /1. H.
MenpeneeBa. CtpoeHue aroMmoB. XuMHYeCKasi CBA3b. OKHCIMTEIbHO-BOCCTAHOBUTE/IbHbIE

peakuun
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IlepBble MOMBITKM KIaCCU(PHUKAIMM XUMHUYECKHX 3JIeMeHTOB. [loHsATHE O Tpymmax CXOJHBIX
JIEMEHTOB (IIEJIOYHbIE M LIEJOYHO3EMENbHbIE METalUIbl, TaJIOT€Hbl, WHEPTHBIE Ta3bl). DJIEMEHTHI,
KOTOpbIE 00pa3ytoT aM(pOTEpHbIE OKCUIbI U THIPOKCHUIBI.

Ilepnonnueckuit 3axoH. llepuonuyeckas cucrema xumudeckux aemeHToB Jl. . Menneneesa.
Kopotkomnepuonnas u mjmHHOnepuoHas Gpopmsl [leproandeckoit cucTeMbl XUMUYECKUX 31eMeHTOB /1.
H. Menpeneesa. Ilepuonsl u rpynnsl. PU3NYECKUl CMBICT NOPSAJKOBOTO HOMEpa, HOMEPOB IepHoaa U
IPYIIIBI JJIEMEHTA.

Crpoenne atomoB. CocraB aToMHbIX snep. M3ortombl. OnekTpoHbl. CTpOEHHE 3IEKTPOHHBIX
obosouek aromoB mepBbix 20 xumudeckux sneMeHToB Ilepuommueckoit cucremsr J[. Y. Menneneesa.
XapakTepucTUKa XMMHYECKOTO 3JIEMEHTa M0 ero nonoxeHutro B llepmommueckoit cucreme JI. HU.
Menneneena.

3aKOHOMEPHOCTH HM3MEHEHHUS paguyca aTOMOB XHUMHUYECKHX JJIEMEHTOB, METAUNIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB 110 IPYIIIIAM U IIEPUOJAM.

3nauenue Ilepuonuyeckoro 3akoHa u Ilepuonuyeckoil CUCTEMBl XMMHUYECKUX AJIEMEHTOB JUIS
pa3BuTHS Hayku U npakTuku. [. . MenaeneeB — yu4€HbIN U rpaXk1aHUH.

Xumnueckas cBsi3b. KoBajieHTHas (IOJISIpHAs M HEMOJIApHAast) CBA3b. DJIEKTPOOTPULATENBHOCTh

XUMHYECKHUX 3IEeMEHTOB. MIoHHAs CBA3b.

Crenenp oxucieHusa. OKHCIUTEIbHO-BOCCTAHOBHUTENbHbIE peakuuu. IIpomeccsl OkucieHus u
BOCCTaHOBJIEHMS. OKUCINTENN U BOCCTAHOBUTEIH.

Xumuueckuii 3xcnepumenm:

M3y4eHHE 00pa3lloB BEILECTB META/NIOB U HEMETAJIJIOB, B3aUMOJIEHCTBHE T'MAPOKCHAA LIMHKA C
pacTBOpamMH KHUCJIOT UM ILIEJIOYEH, NMPOBEACHUE OINBITOB, WIUIFOCTPUPYIOIIUX INPUMEPHI OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIX peaKkIil (rOpeHue, peakiuy pa3aoxKeH!s, COSAUHEHUS).

Meostcnpeomemmnuwie ceasu

Peanu3anus MeXnpeaIMETHBIX CBA3€H MPHU U3YYEHUM XMMHH B 8 KJIACCE OCYILECTBIISIETCS 4Yepe3
UCTOJIb30BaHUE KAaK OOIIMX €CTECTBEHHO-HAYUHBIX MOHATUH, TaK U MOHATUH, SBISIOIUXCS CUCTEMHBIMU
JUISL OTJIEIBHBIX ITPEAMETOB €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO0mue ecTecTBEHHO-HAy4HblE MOHSATHS: HAay4dHbI (akT, TUIoTe3a, TEOpUs, 3aKOH, aHAIIU3,
CUHTE3, KJacCHU(pUKalus, MEPUOJUYHOCTh, HAOIIOJEHHE, SKCIEPUMEHT, MOJEIHpPOBAaHUE, HU3MEPEHHE,
MOJIENb, SIBJICHUE.

dusuka: marepusi, aToM, dJIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJINJ, U30TOIbI, PaJUOAKTUBHOCTD,
MOJIEKYJIa, JJEKTPUUECKU 3apsjl, BEIIECTBO, TeJO0, O00bEM, arperaTHOe COCTOSHHE BEIIecTBa, TIas,
¢bu3nyeckre BEIMYUHBI, €AUHULIBI U3MEPEHMsI, KOCMOC, TUIaHeThl, 3BE31b1, COoNHIE.

buonorus: hbotocunTes, npixanue, buocdepa.



I'eorpadus: armocdepa, ruapocdepa, MUHEpaNbl, TOPHBIE IMOPOJBI, MOJE3HBIE HCKOIMAEMBIE,
TOIUIMBO, BOJIHBIE PECYPCHI.
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BemecTtBo M XuMHuyecKasi peakuus

Ilepnonnueckuit 3akoH. Ilepuoguueckas cucrema XxuMuueckux 3ieMeHToB [[. M. Menneneesa.
CrpoeHue aromMoB. 3aKOHOMEPHOCTHM B HM3MEHEHHU CBOICTB XMMHYECKHUX 3JIEMEHTOB MEPBBIX TPEX
NEpUOJIOB, Kajusl, KajblMsg W MX COCJAUHEHUH B COOTBETCTBUM C IIOJIOXKEHHEM D3JIEMEHTOB B
[lepuonuyeckoil cuctemMe U CTPOEHUEM UX ATOMOB.

CrpoeHue BeliecTBa: BUJIbI XUMUYECKON CBSA3H. TUIBI KPUCTAIMYECKUX PELIETOK, 3aBUCUMOCTh
CBOMCTB BEILECTBA OT THIA KPUCTAIUINYECKON PEIIETKU U BUJA XUMUYECKOU CBSI3H.

Knaccudukanus 1 HOMEHKIIATypa HEOPraHUYECKUX BELIECTB. XMMHMUYECKHE CBOWCTBA BEIIECTB,
OTHOCALIMXCS K  pa3jiMyHbIM KJacCcaM HEOPraHWYECKUX COEJUHEHHUH, TeHeTHYecKass CBs3b
HEOpPraHUYECKUX BEIIECTB.

Knaccupukanys XUMHUYECKMX pEaKUil MO pa3iMyHbIM IpU3HAKaM ([0 YUCIYy M COCTaBy
YUYaCTBYIOIIMX B PEAKIMH BEUIECTB, IO TEIIOBOMY 3((eKTy, 1Mo M3MEHEHHIO CTENeHEW OKHCICHHS
XUMHUYECKHX 3JIEMEHTOB, 10 OOPaTUMOCTH, 10 YYaCTHIO KaTajlu3aTopa). JK30- U HHIAOTEPMHUYECKHUE

pCaKkuuu, TCpMOXUMHUYCCKUC YPABHCHU .

[lonsitTue o ckopoct xumuueckod peakiuu. IloHsTe 00 00paTUMBIX M HEOOpPATUMBIX
XUMUYECKHX peakuusax. [IoHATHE O TOMOIE€HHBIX M TE€TepOreHHbIX peakuusx. [loHsaTme o karanwmse.
Ilonsatne 0 XMMHYECKOM paBHOBeCUU. (DAKTOpBI, BIUAIOIIME HA CKOPOCTb XUMHUYECKOM peakluu u
IIOJIOXKEHUE XMMUYECKOTO PABHOBECHS.

OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE ~ pEAKLWU,  AJIEKTPOHHBbIM  OaJlaHC  OKHUCIUTENbHO-
BOCCTAaHOBUTENBbHON peakuuu. CoCTaBICHHE YpaBHEHUN OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUI C
MCIOJIb30BAaHUEM METO/Ia 3JIEKTPOHHOTr0 OanaHca.

Teopust NIEKTPOTUTUYECKON JUCCOUUALIMHU. DIEKTPOIUTHI U HEANEKTPOIUTHI. KaTHOHBI, aHHOHBI.
MexaHu3M AMcCOIMalMK BEIIECTB C Pa3IMYHbIMU BUJAMHM XUMHUYECKOHW CBs3U. CTENEHb OUCCOLUALMU.
CunbHble U crabble AIEeKTPOIHUTHI.

Peakuuu moHHOro oOMeHa. YCIIOBHS MNPOTEKAaHUS peaKUUil HOHHOIO OOMeHa, IMOJHbIE U
COKpallléHHBbIE HMOHHBIC ypaBHEHUs peakiuil. CBoWMCTBa KHCIOT, OCHOBAaHMH W COJEH B CBETE
NpEJCTaBICHUNA 00 3INEeKTPOIMTUYECKON auccoumanuu. KadecTBeHHBbIE peakuuu Ha HOHBI. [loHsTHE O
TUAPOJIN3E COJIEH.

Xumuueckuii IKCnepumenm:

O3HAaKOMJICHHE C MOJEISAMHU KPUCTAUIMYECKUX PEIIETOK HEOPIaHMYECKUX BELIECTB — METAJLIOB U

HeMeTaluioB (rpaduTa M ajamasa), CIOKHBIX BEIIECTB (XJIOpHUIa HATpHs), MCCIEIOBaHUE 3aBUCUMOCTH



CKOPOCTH  XHMHYECKOW  pEaKIMu OT  BO3JCHCTBUS  Pa3IUYHBIX  (DAKTOPOB,  HCCIICOBAHHE
AJIEKTPOIIPOBOTHOCTH PAacTBOPOB BEUIECTB, Mpollecca AMCCOIMAIMU KHUCIOT, WIeTIoYe H  CcoJiei
(BO3MOXKHO HCITOJIb30BaHHE BHJCO MATEPHAIIOB), MPOBEICHHE OIBITOB, WLIIOCTPUPYIOIIUX TMPH3IHAKH
MPOTEKAaHUs PEAKIMiA MOHHOTO oOMeHa (oOpa3oBaHHME OCajKa, BBIACICHHUE Ta3a, 0Opa3oBaHUE BOJIbI),
OIIBITOB, WJUIIOCTPUPYIOIIHUX HNPHUMEPBI OKUCIUTCIbHO-BOCCTAHOBUTCIIBHBIX peaKLII/Iﬁ (ropeHHe, pcaknuun
pa3ioKEHUs, COCIUHCHUs), PACIO3HABAHWE HEOPTaHWYECKUX BEIIECTB C TOMOIIBI0 KAa4eCTBEHHBIX
peaKIuii Ha HOHBI, PEIICHHE YKCIICPUMEHTAIBHBIX 3a/1a4.

HemeTa/uibl U UX COeTHHEHUSI

OOmast xapakTepucTuka TranoreHoB. OCOOCHHOCTH CTPOEHHSI aTOMOB, XapaKTE€PHBIE CTETECHU
okucienus. CtpoeHue U GU3NYECKUE CBOWMCTBA MPOCTHIX BEUIECTB — raJIOT€HOB. XMMHYECKHE CBONCTBA
Ha IpUMepe XJiopa (B3auMOICCTBHE ¢ MeTallIaMu, HEeMeTaJulaMu, 1iesiodaMu ). XsopoBoaopo. ComnsHas
KHCJIOTa, XMMHUYECKHE CBOMCTBA, IMOJNyueHHe, NpuMeHeHue. JleiicTBue Xiopa W XJIOpPOBOAOpOJIa Ha
OpraHn3Mm 4CJIOBCKaA. Bakueimme XJIOPpUABI U UX HAXOXICHUC B IIPUPOIL.

O6mas xapaktepuctuka 31eMeHTOB VIA-rpynmnbl. OCOOEHHOCTH CTPOSHHUS aTOMOB, XapaKTEpHbIE
crerieHu okucieHus. CtpoeHne W (PU3MYECKHE CBOMCTBA TMPOCTBIX BEIIECTB — KHCIOPOJA U CEPHI.
AJITOTpOIIHBIE MOJM(HKAIIMKA KUCIOpOJa M Cepbl. XUMHUYECKUE CBOicTBa cepbl. CepoBolopof,

CTpPOCHHUC, (1)I/I3I/I‘-I€CKI/IG N XUMHYCCKHE CBOMCTBA. OKCI/II[I)I CCPbl KaK MOPCACTABUTCIIN KHCIIOTHBIX

okcuioB. CepHast KucCOTa, PU3NYECKUE M XMMHUYECKHE CBOWcTBa (0OlIMe Kak MpeAcTaBUTENs Kiacca
KHUCJIOT W crenuduyeckue). XUMUYECKUE PpeakIUH, JIeXkKallle B OCHOBE MPOMBIIUIEHHOTO crocoda
MOJTy4eHUsl CepHOM KHcHoThl. [IpumeHnenue cepHoil kucioTbl. Coilu CepHOM KHUCIOTHI, KayeCTBEHHas
peakuus Ha cynbhar-uoH. HaxoxneHue cepbl U €€ COCIMHEHUM B MpUpojie. XUMHUYECKOE 3arpsi3HEHHE
OKpY’Karommiel cpeabl COeNMHEHHMSIMH Cephbl (KUCIOTHBIE JOXIW, 3arps3HEHHE BO3AyXa M BOIOEMOB),
CIOCOOBI €ro MPeI0TBpaILCHHS.

OO6mras xapakTepucTuka 371eMeHTOB VA-rpymnmbl. OcOOEHHOCTH CTPOSHHUSI aTOMOB, XapaKTepHbIE
CTENIEHH OKHUCIEeHHs. A30T, paclpocTpaHeHHE B MpHpoJe, (U3NYEeCKHMe M XMMHUYECKHE CBOMCTBA.
Kpyrosopor azora B mpupoge. AMMHAK, €ro (HU3MUECKHE W XUMHUYECKHE CBOWCTBA, TOJYYCHHE H
npuMeHerrne. Com aMMOHUS, X (U3NYECKHEe W XMMHUYECKHE CBOMCTBA, NMpuMeHeHHne. KadecTBeHHas
peakiys Ha MOHBI aMMOHUS. A30THas KHUCIOTa, e€ MojydyeHue, PU3NYecKue U XUMHUYECKHE CBOMCTBA
(oOmme Kak TMpencTaBUTENS Kiacca KHCIOT M crernuduueckue). Mcrnonp30BaHNe HUTPATOB U CoJed
aMMOHHSI B KadeCTBE MHHEPAIBHBIX yIOOpeHHH. XHMHUYECKOe 3arps3HeHHE OKPYXKAroIeH cpelbl
COCMHEHUSIMH a30Ta (KUCIOTHBIC JIOXKIH, 3arpsi3HEHHE BO3/ayXa, IMOYBBI W BomoémoB). Docdop,
aJUIoTponHble Monudukanuu docdopa, ¢puzndeckue u xumudeckue cpoiictBa. Okeup docdopa (V) u
dbocdopHas kuciora, PU3NIECKUE W XUMHUYECKHE CBOWCTBA, moiyueHue. Mcmonp3oBanue Qocharo B

KauecTBE MUHEPAJIbHBIX YI0OpEHUH.
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OO6miast xapakTepucTuka 31eMeHToB [VA-rpynmnsl. OCOOEHHOCTH CTPOEHHS aTOMOB, XapaKTEpHbIE
CTENEHU OKHUCIEHMs. YTIEepO, aJUIOTPOIHbIE MOAU(BUKALIMH, PACIPOCTPAaHEHUE B MPUPOE, (PrU3NIecKHe
U XUMHYeckue cBoiictBa. Axacop6uus. Kpyrosopor yriepoaa B mpupope. Okcuabl yriepoia, HX
¢u3nyeckue M XMMHUYECKHE CBOWCTBA, JCHCTBHE HAa JXUBBIC OPraHU3MbI, MOJy4YeHHE U IMPHMEHEHHE.
DKOJOrH4ecKre MpoOsieMbl, CBsI3aHHBIE ¢ okcuaoM yriaepoaa (IV), rumore3a riodalbHOTO MOTETICHUS
KJIMMaTa, NapHUKOBBIN 3¢ (dekT. YrosibHas KUCI0Ta U €€ COlM, UX (PU3MUECKUe U XMMUYECKHE CBOMCTBA,
nojlydeHue u npuMmeHeHue. KauecTBeHHas peakuus Ha KapOoHaT-HOHBI. Vcrosb30BaHMEe KapOOHATOB B
OBITY, MEMIIMHE, IPOMBILIUIEHHOCTH U CETbCKOM XO3SIHCTBE.

IlepBoHauabHbIE MOHATHS 00 OPraHMYECKUX BEIIECTBaX Kak O COEAMHEHUSX yriepona (MeTad,
3TaH, 3TUJIEH, alleTUJIEH, ITaHOJ, [JIMIIEPUH, YKCYCHas KucaoTa). [IpupoiHple HCTOUHUKY YTIIEBOJOPOI0B
(yromp, mpupoaHblii ra3, HedTH), MPOAYKTHI HUX MepepaboTku (OCH3WH), WX pOJb B OBITY H
IPOMBIIIICHHOCTH. [loHATHE O GMOJOrMYecKH Ba)KHBIX BELIECTBAX: XKHMpax, Oelkax, yriaeBojax — M UX
POJIM B XKHU3HU yesloBeka. MarepuaabHOe €TUHCTBO OPraHMYECKUX U HEOPIraHUYECKUX COCIMHEHUH.

Kpemuuii, ero ¢usnueckue U XMMHUYECKHE CBOWMCTBA, MoslyueHue U npumMeHeHue. CoequHEeHUs
kpemHus B mpupone. OOmme upencrasienus o6 oxcuzae kpemaus (IV) um KpeMHHEBOW KHCIOTE.

CI/IJII/IKaTI)I, HUX HCIIOJIB30BAaHUEC B 6I)ITy, B IIPOMBINIJICHHOCTH. Baxueimine CTPOUTCJIBHBIC MAaTCPUAJIBI:

KepaMHKa, CTEKJI0, LEMEHT, OeToH, xene300eToH. [IpoGiembl 06e30macHOr0  HMCIOJIb30BAaHUS
CTPOMTENBHBIX MAaTEPUAJIOB B IOBCEAHEBHOMN XKU3HHU.

Xumuueckuii IKcnepumenn.

u3yuyeHue o0pa3loB HEOPraHMYECKHX BEIIECTB, CBOWCTB COJSHOM KHCIOTHI, NpPOBEIEHHUE
KAueCTBEHHBIX pEaKIHMi Ha XJIOPUI-UOHBI M HAOIIOJAEHHE TPU3HAKOB HX MPOTEKaHMs, OIBITHI,
oTpaxawlue (u3nveckue M XHMUYECKHE CBOICTBa TajOr€HOB M HMX COEAMHEHHH (BO3MOXKHO
UCMOJb30BaHUE  BUAEOMATEPHATIOB), O3HAKOMJIEHHE ¢ oOpa3laMu  XJIOpUIOB  (raJOT€HHU]OB),
O3HAKOMJIEHHE C 00pa3lamMH cepbl U €€ COeIMHEHUSIMU (BO3MOXHO HCIIOJIb30BaHUE BHIEOMATEPUAIIOB),
HaOIo/leHue mpolecca OOyIIMBaHUS caxapa MOoJ JAEWCTBUEM KOHIEHTPUPOBAHHON CEpHON KHCIIOTHI,
M3Y4YEHHE XUMUYECKUX CBOWCTB pa30aBIeHHON CEPHOM KHUCIOTHI, IPOBEJICHNE KAUECTBEHHOMN PeaKIuy Ha
cynb(ar-uoH M HaOIIOAEHHE TNpH3HaKa e€ NMPOTEKaHWs, O3HAKOMJIEHHE C (U3NYECKMMHU CBOWCTBAMHU
a3ota, Gocdopa U UX CoeMHEHUHN (BO3MOXKHO HCIIOJIb30BaHUE BUEOMATEPHANIOB), 00pa3liaMi a30THBIX
n ¢GochopHBIX yIOOpEeHHH, TOJydeHHe, COOMpaHWe, pPacro3HaBaHHE W HM3YyUYCHHE CBOMCTB aMMHaKa,
MIPOBEJICHNE KAueCTBEHHBIX pEaKIMi Ha HOH aMMOHUS M (ocdaT-uOH UM H3ydyeHUE TNPU3HAKOB HX
MPOTEKaHUs, B3aMMOJECHCTBHE KOHLEHTPUPOBAHHONM a30THOM KHUCJIOTBI € MeAbl0  (BO3MOXHO
UCMOJIb30BaHUE BUAECOMATEPUATIOB), U3yUCHHE MOJeNIel KPUCTANIMYECKUX PEHIETOK anmasa, rpadura,
¢bymiepeHa, 03HAKOMJIEHHE € MPOLECCOM aACOPOIIMH PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM H

YCTPOMCTBOM MPOTHBOrasa, MojiydeHue, cooupaHue, paclo3HaBaHue U MU3y4YE€HUE CBOMCTB YIJIEKHCIIOTO
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ra3a, IpOBEJCHUE KAYeCTBEHHBIX pEaKkIuid Ha KapOOHAT M CHIIMKAT-WUOHBI U HM3y4eHHE MPU3HAKOB UX
MpOTEKaHUs,  O3HAKOMJIEHME C  MPOAYKUHMEH  CHJIMKATHOW  IPOMBIILICHHOCTH,  PEUICHUE
AKCIEPUMEHTAIBHBIX 33J1a4 10 TeMe «BakHelne HeMeTaluIbl U UX COSUHECHUS».

MeTa/ljIbl M UX COETUHEHUS

OOmas XxapakTepUCTHKAa XUMHUYECKUX DJIEMEHTOB — METAJJIOB HA OCHOBAHWU WX TIOJOXKEHUS B
[Tepuoauueckoit cucreme xumuueckux annemeHtoB [[. Y. MenaeneeBa u crpoenusi aroMmoB. CTpoeHue
METAJUIOB. MeTayuimyeckas CBsi3b U METaJUIMYECKash KPUCTAJUIMYECKas pelETKa. DJIEKTPOXUMHUYECKUM
psAN HanpsDKEHUW MeTaioB. Du3Mueckrue W XUMHUYECKHE CBoOWcTBa MeTauioB. OOmme crmocoObl
MOJIy4eHHUsl MeTaJuToB. [IOHATHE O KOPPO3UH METAJJIOB, OCHOBHBIC CIOCOOBI 3alIUTHl UX OT KOPPO3HH.
CrutaBel (CTalb, YyryH, TIOPATIOMUHIA, OpOH3a) M UX MIPUMEHEHHE B OBITY M IPOMBIIIICHHOCTH.

[Ilenounbie MeTamibl: moJjioxkeHue B llepumoandeckor cucreme xumuueckux siemeHtoB 1. .
MeHpeneeBa, CTPOCHHE X aTOMOB, HaXOXKJeHUE B mpupojae. Pu3ndeckue 1 XMMHUYECKUE CBOMCTBA (HA
npuMepe Hatpus U Kanusi). OKCUIbI U THAPOKCUIIBI HATpuUs U Kanus. [I[puMeHeHre menoyHbIX METalIoB
U UX COCOUHCHHI.

[llenouHO3eMeNbHBIE METaJUIBl MAarHUM W Kajblui: noJjioxkeHue B Ilepuoauueckoil cucreme

XUMHNYCCKHX 3JICMCHTOB l[ n. MeHz[eJIeeBa, CTPOCHHUC UX ATOMOB, HAXOXICHUC B ITPHUPOJC. duznyeckue

U XUMHYECKHE CBOMCTBA MarHusi M Kanplus. BakHeilmne coequHeHUs] Kanblus (OKCHMI, THAPOKCHUI,
comu). JKECTKOCTh BOJIBI U CLIOCOOBI €€ yCTpaHEeHHUSI.

AsnromunMit: nonoxenue B [lepuoanueckoi cucreMe xumuueckux 3neMeHToB /. 1. MeHneneena,
CTPOEHHUE aToMa, HaxoXJaeHue B npupoje. Dusnyeckue M XUMUYECKHE CBOMCTBA aIFOMHHMUS.
AmMdoTepHbIe CBOWCTBA OKCUIA U THIPOKCH]IA ATFOMUHHSL.

Kenezo: monmoxenue B Ilepronnueckoit cucrtemMe xumudeckux annemeHtoB . M. Menaeneea,
CTpPOEHHE aToMa, HaxoXJeHue B mpupojae. Pu3MUecKne W XUMHUYECKHE CBOMCTBa >kene3a. OKCHIBI,
ruapokcuabl u conu xenesa (I1) u sxenesa (II1), ux cocras, cBoiicTBa U Moyy4eHuUE.

Xumuueckuii IKCnepumenm:

O3HAaKOMJICHHE C OoO0pa3llaMd METAJJIOB W CIUIAaBOB, MX (PU3NYECKHMMH CBOWCTBAMH, H3YyUCHHE
pE3yNbTaTOB KOPPO3WM METAIOB (BO3MOXKHO HCIIOJIb30BaHUE BHJIEOMATEPUAIOB), OCOOCHHOCTEH
B3aUMOJICMCTBUSL OKCHJA KaJIbLIMsl U HATPUsS C BOJOM (BO3MOXHO HMCIOJIb30BAaHHWE BHUIAEOMATEPUAJIOB),
HCCIIEIOBAaHNE CBOMCTB KECTKOW BOABI, MpoIlecca TOPeHHs Keie3a B KUCIOpoJe (BO3MOXKHO
WCIIOIB30BaHUE BUCOMATEPUAIIOB), TIPU3HAKOB MPOTEKAHMS KAaUeCTBEHHBIX PEaKIIUi HAa MOHBI: MAarHUs,
KaJIbIIMS, alfOMUHUS, IMHKA, kerne3a (II) u sxenesa (I11), menu (I1), HaGr0M€HNE M OMTMCAHUE TIPOIIECCOB
OKpalllMBaHUsl IUIAaMEHM HOHAMHM HATpus, Kaiaus W Kajblus (BO3MOXKHO  HCIIOJIb30BaHUE
BHJICOMATEPHAIIOB), UCCIIEIOBAaHUE aM(OTEPHBIX CBOWCTB THIPOKCHIA ATFIOMUHUS M TUAPOKCUIA ITMHKA,

PEIICHUC SKCIICPUMEHTAIIBHBIX 3a1a4 110 TEMC «Baxaennme MeTaJIbl 1 UX COCIUHCHUA.
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XHuMHA M OKPYKAOLIas cpeaa

BemectBa u Marepuasl B IOBCETHEBHON JKM3HU 4YelIOBEKa. be3onacHoe UCIonb30BaHNUE BELIECTB
U XUMHUYECKUX peakuuii B ObITy. [lepBas momols mpu XMMHYECKHUX 05KOTaxX U OTPaBJICHUSIX.

XuMUYecKoe 3arps3HeHHE OKpYKalollell cpenpl (mpeaenbHas JOMyCTHMas KOHIECHTpAaIUs
Bemiects, nanee — [1JIK). Ponb Xxumuu B pemieHuu 3K0JIOTHISCKUX MPOOIIEM.

Xumuueckuii Ixcnepumenm:

n3yueHne o0pasioB MaTepUaNIOB (CTEKIIO, CIIaBbl METAIJIOB, IOJIMMEPHBIE MaTEPHAIIBI ).

Meostcnpeomemnuwie ceasu

Peanuzanus MeXIpeIMETHBIX CBSI3€H MPU M3YYEHMM XMMHUHU B 9 Kilacce OCYIIECTBISETCS uepe3
HCIOJIb30BaHNE KaK OOIINX €CTECTBEHHO-HAYYHBIX IMOHSATUH, TaK W TOHITUHN, SBIISFOIIAXCS CUCTEMHBIMU
JUISL OTJEIBHBIX TPEAMETOB €CTECTBEHHO-HAYYHOTI' O IIUKJIA.

OOmue ecTecTBEHHO-HAy4YHbIE MOHSATHS: Hay4YHBIA (DaKT, THUIOTE3a, 3aKOH, TEOpHS, aHalu3,
CUHTE3, KiacCHU(UKalus, MEePUOJUYHOCTh, HAOIIOJEHUE, HKCIEPUMEHT, MOJAEIUPOBaHUE, HW3MEpPEHUE,
MO/IEITb, SIBJICHUE, TAPHUKOBBIN 3(p(PEKT, TEXHOIOTHS, MaTepHaIbI.

®du3uka: Marepus, aToM, dJIEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIMJI, H30TOIIbI, PAIMOAKTUBHOCT,

MOJIEKYJIa, JJIEKTPUUECKUI 3apsi, MPOBOIHHUKH, IOJYIPOBOAHHUKH, JWUAIIEKTPUKH, (OTOIIEMEHT,

BEIIECTBO, Teno, OO0BEM, arperaTHoe COCTOSHME BEIIeCTBa, TIa3, pacTBOpP, PacTBOPUMOCTb,
KpUCTAJUTMYECKass pPEmETKa, CIUIaBbl, (U3UYECKHE BEIWYHMHBI, €IMHUIBI H3MEPEHHsS, KOCMHUYECKOE
MIPOCTPAHCTBO, MJIAHETHI, 3BE3/1b1, COMHIIE.

buonorusi:  ¢orocuHTe3, apixaHue, Ouochepa, -HKOCHCTEMa, MHHEpPAIbHBIE YAOOpEeHHUS,
MHUKPOAJIEMEHTHI, MAKPOAJIEMEHTHI, TUTATEIbHBIE BEIIECTBA.

I'eorpadus: armocdepa, ruapocdepa, MUHEpaibl, TOPHbIE MOPOJbI, IOJE3HBIE HCKOIMAEMBIE,

TOIJINBO, BOAHBIC PECYPCHI.
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IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS TPOI'PAMMBI 110 XUMHWHA HA YPOBHE
OCHOBHOI'O OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIbTATBI

JIMYHOCTHBIE PE3yNIbTAaThl OCBOCHUS MPOrPaMMBbl OCHOBHOTO 00I1Ier0 00pa3oBaHus JOCTUTAIOTCS B
xoZe OOy4eHHs XHMHUHU B €IUHCTBE y4eOHOW M BOCIUTATEIbHOM JESATEIbHOCTH B COOTBETCTBHM C
TPaJULIMOHHBIMA POCCUNCKMMH COLMOKYJIBTYPHBIMH M  JYXOBHO-HPAaBCTBEHHBIMH ILICHHOCTSIMH,
IPUHATHIMU B OOIIECTBE MPAaBUIIAMU M HOPMAaMHU MOBEJICHUS U CIOCOOCTBYIOT IPOIlEccaM CaMOIO3HAHUS,
CaMOPAa3BHUTHUS U COIMATIM3AINN 00yJArOIIUXCS.

JINYHOCTHBIE PE3yNbTaThl OTPAXKAIOT FOTOBHOCTh OOYYAIOIIMXCA PYKOBOJCTBOBATHCS CHCTEMOM
ITO3UTUBHBIX LIEHHOCTHBIX OPUEHTALIMN U PACILIUPEHUE OIIBITA ACSITEIbHOCTH HA €€ OCHOBE, B TOM YHCIIE B
YacTH:

1) naTpHOTHYECKOT0 BOCIUTAHUS:

LIEHHOCTHOTO OTHOLICHWS! K OTE€YECTBEHHOMY KYJIbTYpPHOMY, HCTOPUYECKOMY U HAyYHOMY
HacJleIN0, TOHUMaHMsI 3HAYCHHUsI XUMHUYECKOW HayKH B JKU3HU COBPEMEHHOIO OOLIECTBA, CIIOCOOHOCTH
BJIQJIETh JIOCTOBEPHOM HH(poOpManuend O NepeloBbIX JOCTHXKEHUAX U OTKPBITHSX MHUPOBOH U
OTE€UYECTBEHHON XMMHHU, 3aMHTEPECOBAHHOCTU B HAYYHBIX 3HAHUSAX 00 yCTPOMCTBE MUpa U OOIIECTBA;

2) rpasKIaHCKOr0 BOCIIMTAHUS

MIPEACTABJICHUS O COLMAIIBHBIX HOPMaxX U IMpaBUjIaX MEXIUYHOCTHBIX OTHOILLIEHHUN B KOJUIEKTHUBE,
KOMMYHUKAaTUBHOH  KOMIIETEHTHOCTH B  OOIIECTBEHHO IMOJIE3HOW, Yy4eOHOMCCIIE0BATENbCKOM,
TBOPUYECKON M APYTrUX BHUJAX AESITEIbHOCTH, TOTOBHOCTH K Pa3HOOOpPA3HON COBMECTHOW AESTEIbHOCTU
[P BBINIOJHEHUH Y4Y€OHBIX, IO3HABATEJIbHBIX 3aJ]a4, BBINOJIHEHUH XHMHUYECKUX HKCIEPHUMEHTOB,
CO3JIaHMM Y4YEOHBIX NMPOEKTOB, CTPEMJIEHUS K B3aMMOINOHHMMAHMIO M B3aHMOIIOMOIIM B Mpolecce 3TOH
y4eOHOM N1eATeIbHOCTH, TOTOBHOCTH OLIEHMBAaTh CBOE TMOBEACHHWE M IOCTYNKHM CBOMX TOBapHILEH C
ITO3UIIMHA HPABCTBEHHBIX U IIPABOBBIX HOPM C YUETOM OCO3HAHUS MTOCIIEACTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOTO NMO3HAHUS:

MHUPOBO33PEHUYECKUE TPEJACTABICHNS O BEIECTBE M XHMUYECKOM pEaKIUU, COOTBETCTBYIOLIHE
COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAYKH U COCTABJIAIOLIME OCHOBY AJI1 IOHMMAaHUs CYyIIHOCTH Hay4HOMH
KapTUHBl MHpa, MpeACTaBleHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSAX PAa3BUTHS MPUPOJBI, B3aUMOCBS3AX
YesoBeKa ¢ MPUPOJHON Ccpesioil, 0 posii XUMHH B ITO3HAHUM 3TUX 3aKOHOMEPHOCTEN;

M03HaBaTeIbHbIE MOTHUBBI, HAIIPABJICHHBIEC HA MOJY4YE€HUE HOBBIX 3HAHUN IO XMMHUHU, HEOOXOJUMBbIE
Ui OObBsICHEHHMsI HaOJII0JaeMbIX IPOLECCOB M SIBJICHWM, I103HABAaTEIbHOW, WH(OPMALMOHHONW U
YUTATEIbCKON KYyJIbTYphl, B TOM YHCJIE HAaBBIKOB CaMOCTOSITENIbHON paboThl ¢ y4eOHBIMU TEKCTaMH,
CIIPAaBOYHOH JINTEPATYPOH, JOCTYITHBIMU TEXHHUECKUMH CPECTBAMU MH(POPMALIMOHHBIX TEXHOJIOTHIA;

UHTEpeC K OOY4YCHHI0O M TMO3HAHMIO, JIO003HATEIBHOCTh, TOTOBHOCTb U CHOCOOHOCTH K

caM000pa30BaHUIO, TPOECKTHOW M HCCIEAOBATEIbCKOM JESATeNbHOCTH, K OCO3HAaHHOMY BBIOOpY
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HaIpPaBJICHHOCTU M YPOBHs 00y4eHUs B JaJIbHEHIIEM;

4) popmupoBaHus KyJbTYPhI 310POBbSI:

OCO3HaHME LIEHHOCTU >KU3HH, OTBETCTBEHHOI'O OTHOLIEHHSI K CBOEMY 3/10pOBbIO, YCTAHOBKM Ha
3I0pOBBII 00pa3 KHU3HH, OCO3HAHUE IOCIEACTBUN W HENMPHUATHUE BPEIHBIX MPHUBBIUEK (YHOTpeOseHus
aJIKOTOJIsI, HAPKOTUKOB, KypeHHsI), HEOOXOAMMOCTH COOJIOACHUS MPaBHiI OE30MaCHOCTH IPU 0OpaIleHuu
C XMMHUYECKUMH BELIECTBaMU B OBITY U pealbHOM XKHU3HH;

5) Tpy10BOro BOCIIMTAHUS:

MHTEpeC K MPaKTHUECKOMY U3Y4EHHUI0 Ipodeccuii U Tpyaa pa3IMyHOro Poja, yBaKEHHE K TPYAY U
pe3yabTataM TPYIOBOH NEATETbHOCTH, B TOM YHWCIIE Ha OCHOBE NMPHUMEHEHUS MPEIMETHBIX 3HAHUH IO
XUMHH, OCO3HAaHHBIM BbIOOP HHAMBUAYAJIBHON TPAEKTOPUHU MPOJOIDKEHUS O0pa3oBaHUA C Yy4ETOM
JMYHOCTHBIX MHTEPECOB M CHOCOOHOCTM K XHMMHUH, OOILIECTBEHHBIX MHTEPECOB M IMOTpeOHOCTEH,
YCIEIHOM Mpo(ecCUOHANBHOW AEATENbHOCTH M pa3BUTHS HEOOXOAMMBIX YMEHMH, TOTOBHOCTh
alanTHPOBATHCS B MPO(ECCHOHANBHOI cpe/ie;

6) IKOJIOTHYEeCKOr0 BOCIUTAHMSI:

HKOJIOTHYECKH IIeJIeCO00pa3HOe OTHOIICHHUE K MPUPOJIe KaK UCTOYHHKY JKU3HU HA 3eMile, OCHOBE
e€ CyIIeCTBOBaHMSA, IMOHMMaHUE LEHHOCTH 370pOBOr0 M 0€30IacHOro obpas3a *KHM3HH, OTBETCTBEHHOE
OTHOILIEHHE K COOCTBEHHOMY (HU3MUECKOMY M IICUXMYECKOMY 3/I0pOBBIO, OCO3HaHHME IEHHOCTHU
coOMmoIeHnsT TIpaBiI 0E30MacHOTO TMOBEJEHHsI TpU paboTe C BEMIeCTBAMH, a TaKKe B CUTYalUsX,
YIPOKAFOIIUX 3IOPOBBIO U )KU3HHU JTIOJICH;

CTIIOCOOHOCTH TPUMEHSTh 3HAHWS, MOJy4YaeMble TPH W3YYCHWH XUMHH, U pEIIeHUs 3aaad,
CBSI3aHHBIX C OKpYXarollled MPUPOJHON CpedoH, AJs MOBBILIEHUS YPOBHS SKOJIOTMYECKOH KYIBTYpBHI,
OCO3HaHMs TIJIOOATBHOTO XapakTepa SKOJIOTMYECKUX MpoOJieM M MyTed HX pelIeHUs MOCPEICTBOM
METOZOB XHMHH, HKOJOTHYECKOTO MBIIUICHHUS, YMEHHUS PYKOBOJICTBOBATHCS MM B TIO3HABATEIILHOM,

KOMMYHUKATUBHOM U COIIMAJIbHOMN MPAKTUKE.

METANPEIMETHBIE PE3YJIBTATHBI

B cocraBe MerampeIMeTHBIX pE3yJIbTaTOB BBIACISAIOT 3HAYMMble [ (OPMUPOBAHUA
MHUPOBO33pEHUsI OOIIEHAYYHbIE TTOHATHS (3aKOH, TEOPHsI, TIPUHIIMI, TUIIOTE3a, PaKT, CUCTeMa, MPOIIECC,
IKCIIEPUMEHT W JIPYroe€.), KOTOPhIE HCIOIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpeaMeTax u
MO3BOJISIFOT HA OCHOBE 3HAHMI U3 ATUX MPEAMETOB (JOPMUPOBATH MPECTABICHUE O IIEIOCTHON HAy4IHOUI
KapTUHE MHpa, W YHUBEpcalbHble Y4eOHbIe JeHCTBUS (TIO3HABATENbHBIE, KOMMYHHUKATHBHBIC,
pEeryIsTUBHBIC), KOTOphIE 0OecrmeunBarOT (OPMHUPOBAHHE TOTOBHOCTH K  CaMOCTOSITEILHOMY
TJITAHUPOBAHUIO U OCYIIECTBICHUIO YICOHOU NeATETLHOCTH.

ITo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE Y4eOHbI€e eliCTBUS

Ba3oBble JJornyeckue aeiicTBHA:
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YMEHUSI UCIOJIb30BaTh MPUEMBI JIOTUYECKOTO0 MBIIUICHHUS] MPU OCBOECHUU 3HAHWI: PaCKpHIBATH
CMBIC] XUMHYECKHX MOHATUN (BBIACNATh MX XapaKTEpHbIE NMPU3HAKH, YCTAaHABIMBATh B3aUMOCBS3b C
OPYTUMU TOHSATHSMH), HCIOJB30BAaTh MOHATHUA [UIsI OOBSICHEHUS OTHEIbHBIX (AKTOB M SIBICHUH,
BBEIOMpATh OCHOBAHUSI U KPUTCPUU I KIACCU(PUKANUNA XUMHUYECKUX BEIIECTB U XUMHUUYECKUX PEaKIIHi,
YCTaHABIIMBATh MPHUYUHHO-CJICICTBEHHBIC CBS3M MEXAY OOBEKTAMHU H3Y4YCHHS, CTPOUTH JIOTHUECKUE
paccyxaeHus (MHAYKTUBHbIE, IEAYKTUBHbIE, 10 aHAJIOTUH), J1e1aTh BHIBOJBI U 3aKIIOYCHHUS;

YMEHHE TMPUMEHSATh B IMpolecce II03HAHUS MOHATHS (MpEeIMETHbIE M MeTalmpeaMeTHbBIE),
CUMBOJIMYECKHUE (3HAKOBBIC) MOJICIIH, UCIIOIh3yEMbIE B XUMUH, MPe0oOpPa30BbIBATH IHUPOKO MPUMEHSIEMbIS
B XMMHH MOJICIIBHBIC MPEJACTABICHUS — XUMUYECKUI 3HAK (CHMBOJ 3JIEMEHTA), XUMHUUYECKasi (opMmyIia u
ypaBHEHHE XUMHUYECKOW peakluu — IMPU PEIICHUU YueOHO-MO3HABATENbHBIX 337ad, ¢ Y4ETOM STHX
MOJEJIbHBIX TPEJICTABICHUN BBISABIATh U XapaKT€pU30BaTh CYIIECTBEHHbIE IPU3HAKUA HU3Y4aeMbIX
OOBEKTOB — XUMHUYECKHX BEIICCTB M XUMHUYCCKHX PEAKIUi, BBIABIATH OOMIME 3aKOHOMEPHOCTH,
MPUYUHHO-CIICJCTBEHHBIE CBS3H M MPOTUBOPEUHUS B H3y4aeMbIX MIPOLIECCAX U SBJICHUSX.

ba3oBble uccienoBarTebcKue 1eiicCTBUA:

YMEHHUE HCMOJIb30BaTh IMOCTABIECHHBIE BOIPOCHl B KAYECTBE MHCTPYMEHTA IMO3HAHMS, a TaKXKe B
KauecTBE OCHOBBI JJs (OPMHUPOBAHHS THUIIOTE3bl IO MPOBEPKE IMPABHIBHOCTH BBICKA3bIBAEMBIX
CYXKJICHU;

npuoOpeTeHrne OomnbITa 1O ITUTAHUPOBAHHWIO, OpPraHW3AIlMd W TPOBEIACHUI0 YUYEHUUYECKUX
SKCIIEPUMEHTOB, yYMEHHE HaOII0JaTh 3a XOJOM IIPOIEeCcCa, CaMOCTOSITENIbHO MPOTHO3UPOBATH €ro
pe3ynbTat, GopMynupoBaTh OO0OOIIEHHs ¥ BBIBOABI IO pe3yldbTaTaM MPOBEAEHHOTO OIBITA,
WCCIIEIOBAHMS, COCTABIATH OTUYET O MPOJICTaHHOM padoTe.

Pa6ora ¢ nundopmanmeii:

yMEHHUE BBIOUPaTh, aHAIM3UPOBATh U HHTEPIPETUPOBATH MHPOPMAIIHIO PA3ITHMYHBIX BUJAOB U (OpM

MNpEACTABJIICHUS, MOJIYYaCMYyI0 U3 PAa3HbIX HCTOUYHHUKOB (Hay‘IHO'HOHy.]'ISIpHa}I JIMTCpaTypa XUMHUYCCKOTO

coJiepKaHusl, CIpaBOYHbIe ocoOus, pecypchl MHTepHeTa), KpUTHYECKH OLEHUBATh MPOTHBOPEUYUBYIO U
HEJIOCTOBEPHYIO HH(OPMAIIHIO;

yMEHHE NPHUMEHSATh DPa3JIMYHble METOABl M 3allpoChl MPH MOMCKE U OTOOpe MH(pOpMalUuu U
COOTBETCTBYIOIIUX JIaHHBIX, HEOOXOAMMBIX [JIsl BBIIOJIHEHUS YUEOHBIX M IO3HABATEIbHBIX 3a7ad
OmpeAeNnéHHOro TUMA, TNpPUOOpeTeHHe ombiTa B 00JacCTH  WCIOJB30BaHHUS  HWH(DOPMAIIMOHHO-
KOMMYHHKAaTHUBHBIX TeXHOJ'IOFI/II\/’I, OBJIaACHUC KyJ'IBTypOﬁ AKTUBHOI'0 HCIIOJIB30BAaHUA Ppa3JINYHBIX
MTOMCKOBBIX CHUCTEM, CaMOCTOSITENIbHO BBIOMPATh ONTUMAIbHYIO (OpMY HpelcTaBieHus MHPOpMaluu U
WUTIOCTPUPOBATh pelIaeMble 3aJaud HECIOXHBIMU CXEMaMH, JAuarpaMMaMy, ApYyruMu GopMaMu

rpaduKu 1 UX KOMOMHAIUSMH;
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YMEHHE UCMOJb30BaTh M AaHAJIM3UPOBATh B IMpolecce Y4eOHOH U HMCCIIEeNOBATENbCKOM
NESATeNbHOCTH MH(POPMALHUIO O BIMSHUU TMPOMBIIUIEHHOCTH, CEJIBCKOTO XO35iCTBa M TpaHCIOpTa Ha
COCTOSIHME OKPY>KAIOLIEH MPUPOTHON CpeIbl.

KoMMyHHUKaTHBHbIE YHUBEPCAJIbHbIE yUeOHbIe 1elicTBUS:

yMEHUS 3a/1aBaTh BONPOCHI (B XOJ€ Auanora M (Wih) JUCKYCCHUHU) MO CYHIECTBY OOCYXIaeMoi
TeMbI, (GOPMYIHPOBATH CBOU MPEIIOKEHHIS OTHOCUTEIHHO BHITIOJHEHUSI IPEATIOKEHHOM 3a1a4u;

YMEHHS TPEJCTAaBIATh IMOJTYYCHHbIE PE3yJbTaThl MO3HABATEIBHON AESTEILHOCTH B YCTHBIX U
MMCbMEHHBIX TEKCTaX; JeNaTh IMPE3EHTAII0 PE3yJIbTAaTOB BBIMOJHEHUS XHUMHUYECKOTO HSKCIEPUMEHTa
(;TaGopaTopHOro OMBITa, JTA0OPATOPHOW pabOThI MO WCCIEAOBAHUIO CBOWCTB BEIIECTB, Y4EOHOTO
MIPOEKTA);

YMEHHSI Y4eOHOTO COTPYAHMYECTBA CO CBEPCTHMKAMH B COBMECTHOW IO3HABAaTEIbHONH U
UCCIIEIOBATENLCKON ACSITENIbHOCTA TMPH PEUICHHH BO3HHUKAIOUIMX MpoOJeM Ha OCHOBE ydéra oOLIuX
MHTEPECOB W COTJIACOBAaHMSA TMO3UIUH (0OCyXIeHHs, OOMEH MHEHHSMH, «MO3TOBBIC IITYPMEI,
KOOPJMHAIMSI COBMECTHBIX JICHICTBHH, ONpeNeleHrue KPUTEPHEB IO OICHKE KadyecTBa BBIMOJIHEHHON
paboThI U ApyTHUE).

PeryisiTuBHbIE YHUBepcaJibHbIE yueOHbIe AeiicTBUA:

YMEHHE CaMOCTOSITEJIbHO OIpPENeNsATh M[eTH JeSTeIbHOCTH, IUIAHHPOBATh, OCYIIECTBISTH,
KOHTPOJIMPOBATh U MpPHU HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO JIEATENILHOCTH, BBIOMpaATh Hambosee
3¢ deKTUBHBIE CITOCOOBI pelIeHHs] YUeOHbIX U MO03HABaTeIbHBIX 337a4, CAMOCTOATENBHO COCTABIATh WIIH
KOPPEKTUPOBATh NMPEIOKEHHBIM aIrOPUTM JEHCTBUN NPU BBHINOJHEHUHN 33JaHUN ¢ YYETOM MOJYy4ECHHS
HOBBIX 3HaHMA 00 W3y4aeMbIX OOBEKTaX — BEHIECTBAX W PEAKIUsAX, OIEHWBATH COOTBETCTBHE
MIOJyYEHHOTO0 pe3yJibTaTa 3asBICHHOW 1LeJIM, YMEHHE HCIOJb30BaTh W AHAIW3UPOBATh KOHTEKCTHI,

npeajaracMaI€ B YCIIOBUH 3aJIaHUi.

HNPEAMETHBIE PE3YJIBTATbI

B coctaBe npeaMeTHBIX pe3ysbTaToOB IO OCBOCHHIO 0053aTEIBHOTO COACPKAHUSI, YCTAHOBICHHOTO
TaHHOU (eaepanbHON padodeil MporpaMMOM, BBIICISIOT: OCBOCHHBIE 00YJarOIUMUCS HAyYHbIC 3HAHUS,
YMEHHUS U CIIOCOObI AeUCTBUH, crieruduueckue Uit MpeIMeTHON 00acTi « XUMHU», BUJIBI JESITETbHOCTH
[0 TOJIYYEHHIO HOBOT'O 3HAHUS, €r0 MHTEPIPETaluH, MPeoOpa3oBaHUI0 U MPUMEHEHUIO B pa3IMYHbBIX
y4eOHBIX U HOBBIX CUTYalLlUsX.

K xoniy oOyuenus B 8 kiacce npeaMeTHble pe3yabTaThl Ha 0a30BOM YPOBHE JOJIKHBI OTPaXKaTh
c(OpPMHUPOBAHHOCTH Y O0yUaIOUINXCS YMEHHI:

PacKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKUX TMOHSATUH: aTOM, MOJIEKYJa, XMMHUYECKUN SJIEMEHT,
IIPOCTOE BELIECTBO, CJIOKHOE BEILIECTBO, CMECh (OJHOPOAHAs U HEOAHOPOJHAs), BAJIECHTHOCTD,
OTHOCHUTENIbHAsl aTOMHAs M MOJEKYJsIpHas Macca, KOJMWYECTBO BEIECTBA, MOJb, MOJISIpHas Macca,

MaccoBas A0 XHUMHYECCKOI'o 3JIEMEHTA B COCIHMHCHUU, MOJ'I?IpHBIfI O6T)éM, OKCHJ, KHUCJI0Ta, OCHOBAaHHC,
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COJIb, BJIEKTPOOTPUIATEILHOCTD, CTCIICHh OKUCIICHUS, XUMUYECKasi peakius, Kiaccuukaims peakiui:
pEaKiuu COENMHEHUS, pPEeaKIHMH pas3JIoKEHUs, pPEaKIUH 3aMelleHUs, peakuuu oOMeHa, HK30- U
SHAOTEPMUUYECKUE PEAKIUU, TEeIIOBOM 3(PQeKT peakiuu, Sapo aToma, SJIEKTPOHHBIA CJIOW aroma,
aToOMHasi opOuTanb, paguyc aroMa, XMMHYECKas CBS3b, TOJSPHAS W HEMOJISIpHAs KOBAJCHTHAS CBS3b,
WOHHAsl CBS3b, MOH, KATUOH, aHHOH, pAaCTBOP, MaccoBasi J0Jis BellecTBa (IIPOLICHTHAsI KOHLIEHTpAIus) B
pacTBope;

WJUTFOCTPUPOBATH B3aMMOCBSA3b OCHOBHBIX XMMHYECKUX IMOHATUM U MPUMEHATH 3TU NOHATHUS IIPU
OMHUCAHUU BEUIECTB U UX MPEBPAIICHU;

UCIOJIb30BaTh XMMHUYECKYI0 CHMBOJMKY JUIsl COCTaBlieHHUs (OpMyNl BEUIECTB U ypaBHEHUU
XMMHYECKUX PEAKIIUI;

OTIPE/CIIATh BAJICHTHOCTh aTOMOB JJICMEHTOB B OMHAPHBIX COCAMHCHUSX, CTCIICHb OKHCIICHUS
AJIEMEHTOB B OMHAPHBIX COCTUHEHUSX, IPUHA/ITICKHOCTD BEIIECTB K OMpe/IeIEHHOMY KIIACCy COSAMHEHUN
o Gopmysam, BUJI XMMHYECKOH CBsI3U (KOBaJIGHTHAS! M HOHHAS) B HEOPTaHUYECKUX COCTMHEHUSX;

packpsiBaTh cmbica llepuoanyeckoro 3akona [[. M. MenaeneeBa: 1eMOHCTPUPOBATh IOHUMAHUE
MEPUOIUUECKON 3aBUCUMOCTH CBOMCTB XMMHUYECKHX 3JIEMEHTOB OT MX MojiokeHus B llepuogmueckoit
CUCTEME, 3aKOHOB COXPAaHEHHUSI MACChl BEUIECTB, IOCTOSHCTBA COCTAaBa, AaTOMHO-MOJIEKYJIIPHOTO YUYEHUS,
3aKoHa ABOTaJIpo;

OMHUCHIBAaTh M XapakTepu3oBaTh TaOmuunyio ¢opmy Ilepuoandeckoil CHCTEMBl XUMHUYECKUX
JJNIEMEHTOB: pa3NuyaTh MOHATHUS «rJaBHas moArpymnmna (A-rpynma)» u «mobounas moarpymnma (b-
rpynmna)», Maible U OOJbIIHe TEePUOJbl, COOTHOCUTH O00OO3HAYEHUS, KOTOpPhIE UMEIOTCS B TalOiuIile

«HepI/IOI[I/I‘IeCKaH CcuCreéMa XHUMHUYCCKHUX  OJICMCHTOB I[ . MeHnpaeneeBa» C YU CJIOBBIMH
XapPAKTCPUCTHUKAMU CTPOCHUSA ATOMOB XHUMHYCCKUX 3SJICMCHTOB (COCTaB Hu 3apsan sapa, o6mee YHUCJI0

ANEKTPOHOB U pacrpepeNieHHue UX TI0 AIEKTPOHHBIM CIIOSM);

KJIacCU(UIIUPOBATh XMMHUYECKHE SJIEMEHTHI, HEOPTaHUYECKUE BEIIECTBA, XUMUYECKUE PEaAKIHU
(TI0 YuCITy ¥ COCTaBY YYaCTBYIOIIUX B PEAKIIMU BEIIECTB, MO TEIUIOBOMY (P deKTy);

XapakTepU30BaTh (OMHUCHIBATh) OOIIME XWMHYECKHE CBOMCTBA BEHIECTB PA3IMYHBIX KIIACCOB,
MOATBEPXKJasi OINHUCAHME NPUMEPAMH MOJIEKYJSPHBIX YPaBHEHUW COOTBETCTBYIOLIUX XHUMHYECKUX
peakiuii;

MMPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT WX KaU€CTBEHHOT'O COCTaBa, BO3MOKHOCTH
MPOTEKAHUS XUMHUYECKUX TTPEBPAIICHUIA B PA3JIMYHBIX YCIOBHSIX;

BBIYUCIISITh OTHOCHTEJIBHYIO MOJICKYJSIPHYIO M MOJSIPHYIO MAacChl BEIIECTB, MacCOBYIO JOJIIO
XUMHUYECKOTO 3JIeMeHTa 10 GopMylie COSAMHEHUS, MAaCCOBYIO JIOJII0 BEIIECTBA B PAacTBOpE, MPOBOIUTH
pacuéThl 10 YpaBHEHUIO XUMUYECKON peakiuu;

MPUMEHSTh OCHOBHBIE OIEpaIlMi MBICIUTEIBHON JesTeIbHOCTH — aHAJIM3 U CHHTE3, CpPaBHEHUE,

000011IeHNE, CHUCTEeMATH3aIlNI0, KIaCCH(UKAINIO, BBISBICHUE NMPUYMHHO-CICACTBEHHBIX CBSI3CH — IS
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M3y4YEHUs CBOMCTB BEIIECTB U XUMUYECKHX PpEAKIMI, €CTECTBEHHO-HAy4YHbIE€ METOJbl MO3HAHUS —
HabI0/IeHne, U3MEPEHNe, MOJICIMPOBAHNE, IKCIIEPUMEHT (pealbHbIN 1 MBICIIEHHBIH );

CJIeIOBaTh MpaBUJIAM IOJIb30BAHUS XMMHUYECKON MOCYI0oM U Jab0paTOpHBIM 0O0OpYJOBaHHEM, a
TaKKe TMpaBWiIaM OOpalleHHs C BEIIECTBAMU B COOTBETCTBHHM C HMHCTPYKIHMSMH I10 BBIOJHEHHIO
71a00paTOPHBIX XUMHUECKUX OIBITOB MO MOJXYYEHUIO U COOMPAHMIO Ta3000pa3HbIX BEUIECTB (BOAOPOAA H
KHCIIOpO/1a), IPUTOTOBIICHUIO PACTBOPOB C OMpENeIEHHON MaccoBOMl Jojiell pacTBOPEHHOTO BEIECTBa,
IUIAHUPOBATh M MPOBOAMTH XMMHUYECKHE HIKCIEPUMEHTHI IO PACHO3HABaHUIO PACTBOPOB INEJIOYel U
KHCJIOT C TOMOILBIO MHANKATOPOB (JIaKMYC, (heHOI(PTATICHH, METUIOPAHXK U APYTHE).

K xonmy oOyuenust B 9 kjacce npeaMeTHbIC pe3yabTaThl HA 6a30BOM YPOBHE JIOJDKHBI OTPAXKaTh
c(OpPMHUPOBAHHOCTH Y O0yUAIOUINXCS YMEHHI:

PacKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKUX TMOHSATUI: XMMHUYECKUN SJEMEHT, aTOM, MOJIEKYyJa,
HOH, KaTUOH, aHMOH, IIPOCTOE BEIIECTBO, CIOXKHOE BEIIECTBO, BAJEHTHOCTh, IEKTPOOTPULIATEILHOCTD,
CTETIEHb OKHWCIICHUS, XMMUYECKas pPeakUus, XUMHYECKas CBs3b, TEIJIOBOH AS(PQPEKT peaxiuu, MOJb,
MOJIIPHBINA 00BEM, PACTBOP, ANIEKTPOIUTHI, HEITEKTPOIUTHI, FIEKTPOIUTHYECKAs TUCCOLUALINSA, PEAKIIUU
MOHHOTO OOMEHa, Karaiau3aTop, XMMHUYECKOe paBHOBecHe, oOpaTHMble U HeoOpaTHUMbIe pPEakKIuH,
OKHUCJIUTEIbHO-BOCCTAHOBUTENIbHBIE ~ pPEaKLUH, OKHUCIUTENIb, BOCCTAaHOBHUTENb,  OKHUCIEHHE U
BOCCTAHOBJICHHE,  aJIOTpONMs, aM(OTEpHOCTb, XHMMHUYECKas CBA3b (KOBaJEHTHAas, HWOHHafi,
MeTaJlTN4ecKasi), KpuUcTajllndeckas peméTka, KOppO3Hsl METallIOB, CILIaBbl, CKOPOCTh XHMHYECKOU

peaKkuuu, nNpeaACiIbHO JOITYCTUMAs KOHIOCHTPpAlUA HI[K BCIICCTBA,

WJUTFOCTPUPOBATH B3aWUMOCBSI3b OCHOBHBIX XHMHUYECKUX MOHSATUH M MPUMEHSTH 3TH TMOHSATHUS TPU
OIMMCAHWY BEIIECTB U UX MMPEBPAICHUH;

WCIOJIb30BaTh XHMHYECKYI) CHMBOJIHMKY JUISI COCTaBIICHHsS (OPMYJI BEIIECTB W ypaBHEHUH
XUMHYECKHUX PEaKIIHii;

OTIpEENATh BaJCHTHOCTh U CTEMEHb OKHUCICHHUS XUMHUYECKUX DIEMEHTOB B COEIUHEHUSX
Pa3IMYHOTO COCTaBa, MPUHAICKHOCTD BEIIECTB K OMPEISIEHHOMY KIIACCy COeNMHEHUN Mo (GopMmyram,
BH/JT XUMHYECKOH CBSI3U (KOBAJICHTHAS, MOHHAS, METAJUTMYECKAs1) B HCOPTaHUICCKUX COCAMHCHHUSX, 3aPs]I
MOHA TI0 XMMHYECKOH (opmyrie, XapakTep Cpelbl B BOJAHBIX PacTBOpax HEOPTaHWYECCKUX COCITUHCHHH,
THUI KPUCTAJUTHYECKON PEelIETKH KOHKPETHOTO BEIIECTBA;

packpsiBaTh cMbIch Ilepuogmueckoro 3akona JI. M. MenpaeneeBa W JAEMOHCTPUPOBATH €r0
MOHMMAaHKE: OMKCHIBATh U XapakTepu3oBaTh Tabmu4Hyto Gopmy Ilepuoanueckoit cuCcTeMbl XUMUYECKUX
JJIEMEHTOB: pa3NuyaTh MOHITHUS «rjaBHas moArpymnmna (A-rpynma)» u «moOounas moarpymnma (b-
TpyIIa)», Majble H OOJBIIHAE TIEPUOJIBI, COOTHOCHTh 0003HAYCHUS, KOTOPBIC HMEIOTCS B TICPHOIHIECKOM
TaOJUIe, C YUCIOBBIMH XapaKTEPUCTHKAMH CTPOCHHS aTOMOB XMMHYECKHUX DJIEMEHTOB (COCTaB W 3apsin
sanpa, OOIee YMCIIO DJIEKTPOHOB M PACIpeeNieHHe HX 10 AJICEKTPOHHBIM CIIOSIM), OOBSCHATH OOIIHe

3aKOHOMCPHOCTU B U3MCHCHUU CBOICTB 3JIEMEHTOB U HX COGI[I/IHGHI/II\/'I B Ipcaciiax MaJibIX MCPpUOAOB U
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IJIaBHBIX MTOATPYII C YUETOM CTPOEHHUS UX aTOMOB;

KJ1accu(UUUpoOBaTh XUMHUECKUE 3JIEMEHThI, HEOPraHUYECKUE BEIIECTBA, XUMHUUECKUE PEaKLUU
(Mo yMcny M COCTaBYy YYacTBYIOLIMX B PEAKIMH BEIIECTB, MO TEINIOBOMY 3(PQEeKTy, M0 HW3MEHEHHIO
CTETEHEW OKUCIICHNUS XUMUUECKUX 3JIEMEHTOB);

XapakTepu3oBaTh (OMHCHIBaThH) OOIIMEe M cHenupuyecKkrne XWMHUYECKHE CBOMCTBA IMPOCTBIX M
CIIO)KHBIX BEILIECTB, IOATBEp)KJas OINHUCAHUE IPUMEpPAaMH MOJIEKYJSIPHBIX U MOHHBIX YpaBHEHUH
COOTBETCTBYIOLINX XUMUYECKUX PEAKIIU;

COCTABJISATh YPABHEHUS DJIEKTPOJUTHUECKONW AMCCOLMALMM KUCIIOT, LIeJI0Yed U coJieH, MOJIHbIE U
COKpAIlléHHbIE YPABHEHUS peakuuil MOHHOrO OOMEHAa, YpaBHEHMsS peaklHil, NOATBEpPKIAOIINX
CYLIECTBOBAHME F€HETUYECKOM CBSI3U MEX]y BELLIECTBAMH PA3IMUYHBIX KJIACCOB;

PacKpbIBaTh CYIIHOCTb OKHMCIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLUIl MOCPEICTBOM COCTABICHMS
3JIEKTPOHHOIO 0ajaHca 3TUX PEAKLIMMI;

IIPOrHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT UX CTPOEHHUS, BO3MOXKHOCTH MPOTEKAHUS
XMUMUYECKHX MPEBPALCHUH B pa3IMUHbIX YCIOBUSX;

BBIUUCIIATh OTHOCHUTENBHYIO MOJIEKYJSIPHYIO M MOJISIPHYIO MAacChl BEILECTB, MAaCCOBYIO JOJIIO
XMMUYECKOI0 3JIEMEHTa Mo (opMylie COeTUHEHUsI, MAaCCOBYIO OO BEIIECTBA B PAacTBOPE, MPOBOAUTH

pacy€TsI 0 YPAaBHEHUIO XMMUYECKOM pEeaKIuu;

coOnroaTh MpaBuia MOJb30BAaHUS XMMHUYECKON MOCynoil M 1abopaTOpHbIM O0OpYyIOBaHUEM, a
TAKXKXC IIpaBHJIa 06pameH1/1$1 C BCHICCTBAMHU B COOTBCTCTBUMU C HMHCTPYKHOUAMHU I10 BBIITOJIHCHUIO
71a00paTOPHBIX XUMUYECKUX OMBITOB MO MOJIYYEHUIO M COOMPAHUIO Ta3000pa3HbIX BEIIECTB (aMMMaKa U
YTJIEKHUCIIOTO Ta3a);

IIPpOBOAUTH pcaKkuuu, MOATBCPIKAAIOIIUC Ka4eCTBEHHBIHI COCTaB Pa3IIMIHBIX BCIICCTB:
pacro3HaBaTh ONBITHBIM MYTEM XJIOpUA-, OpOMUA-, HOAUM-, KapOoHaT-, GocdaT-, cuiaukar-, cyabdar-,
TMJIPOKCUI-UOHBI, KaTHOHbl aMMOHHMS W HMOHBl HM3Y4YEHHBIX METAJJIOB, MPUCYTCTBYIOLIME B BOJHBIX
pacTBOpax HEOPTaHUIECKUX BEIIECTB;

INPUMCEHATE OCHOBHBLIC OIICpallvun MBICIIUTETbHOHN JACATCIbHOCTH — aHAaJIM3 U CUHTE3, CPAaBHCHUC,
000011IeHre, CUCTEMATH3alluI0, BBISABICHHE MPUYMHHO-CIEICTBEHHBIX CBSI3€H — JJIS1 M3Y4YEHUS CBOMCTB
BEUICCTB U XUMHUYCCKUX peaKHI/II\/'I, €CTCCTBCHHO-HAYYHBIC MECTOAbLI ITO3HAHUSA — Ha6.]'IIOJleHI/Ie, HU3MEPCHHUC,

MOJIETTUPOBAHUE, SKCIIEPUMEHT (PeasbHbIM U MBICIEHHBIN).
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TEMATHUYECKOE IINTAHUPOBAHMUME

8 KJIACC
KoanuecTBo yacoB
Ne HaumeHnoBanue pa3ienoB u DJIeKTPOHHBIE (LM (ppoBHIE)
KonTpoibHbie IIpakTuyeckue
n/n TeM NMPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE pecypcChl
padoTbI padoTsbI
Pazpen 1.
IlepBoHaya/ibHbIE XUMHYECKHE TOHSATHUS
XuMus — BakHas 00J1aCTh
11 €CTECTBO3HAHUS U 5 0 1 bubnuorexa [JOK
' NPaKTHYECKOM JeATETBHOCTH https://m.edsoo.ru/7f41837c
YyesioBeKa
BemecTBa n xumudeckue bubnuorexa [IOK
12 15 1 0
peaknuu https://m.edsoo.ru/7f41837c
Hroro no pazneny 20 1
Paznen 2.
Ba:knejinue npeacraBuTe/ M HEOPraHUYECKMX BelleCTB
Bosayx. Kucnopoa. Ilonsitue bubmuoreka [JOK
2.1 6 0 0
00 okcuaax https://m.edsoo.ru/7f41837c
99 Bonopon. [Tonsitue o 8 0 1 bubmnoreka IIOK
' KHCJIOTaX M COJISIX https://m.edsoo.ru/7f41837c
Bona. PactBopsr. [lonsitue 06 bubnuotexa [JOK
2.3 5 0 1
OCHOBaHHSX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIACCHI 11 1 0 bubnuotexa [JOK
' HEOPTraHNYECKUX COSAMHEHUI https://m.edsoo.ru/7f41837c
Hroro o pazieny 30 2

Pasnea 3.
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https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

Iepuoauveckuii 3akoH u [lepuoanyeckas cucrema xumnieckux 3jeMmeHToB . U. MenaesneeBa. Ctpoenue aToMoOB. XUMUYeCKas

cBsI3b. OKHCIUTEIbHO-BOCCTAHOBHUTEIbHBIE PC€aKIuu

[lepuoanueckuii 3aKOH U
31 Ilepuonnueckas cucrema - 0 bubnuotexa [JOK
XUMHYECKHX d1eMeHTOB J[. U. https://m.edso0.ru/7f41837c
MenneneeBa. CtpoeHue aroma
XHUMHYECKAs CBSI3b.
3.2 OKUCIHATEIBHO- 8 0 bubmmorexa LIOK
https://m.edsoo.ru/7f41837c
BOCCTAHOBUTEJIbHBIC PEAKIINH
0 Bbu6moreka [JOK
Hroro no paszery 15 https://m.edsoo.ru/7f41837c
bubnunoreka LIOK
PeseprHoe Bpens 3 0 https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB IIO 68 3
I[TPOTPAMME
9 KJIACC
Ne n/m | HaumeHOBaHUe pa3aesioB M TeM KosauyecTBo 9acoB DJIeKTPOHHbIE
NporpamMmbl Beero Kourtpoabnbie | Ilpakruueckue | (WH(pPOBLIe)
paGoTbI pPadoTHI o0pa3oBaTe/IbHbIE
pecypchbl
Pazpen 1.
BeluecTBo U XUMHYeCKHEe PeaKIUU
11 [ToBTOpEeHUE U yriyOiieHne 3HaHUH 5 0 0 bubnmnoreka [JOK
OCHOBHBIX pa3/ieJioB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
12 OcCHOBHBIE 3aKOHOMEPHOCTH XUMUYECKUX 4 0 0 bubmmnoreka [JOK
peakuuit https://m.edsoo.ru/7f41a636



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

13 DNEKTPOIUTHYECKAST TUCCOLIUALIHS. 8 1 0 bubnmoreka [JOK
' XUMHUYECKHE PEaKLMH B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazaeny 17 1
Pasznea 2.
HemeTa/uuibl U HX cOeTUHEHUSI
| e | R
' PYHIBL https://m.edso0.ru/7f41a636
T"anorensr
06 0
. 3 emeem ijé;}}(szpHcha XUMHUYECKHX . . BuGmiorexa LIOK
. JIEMCHTOB -TPYIIIIEL.
) pyn https://m.edsoo.ru/7f41a636
Cepa u e€ coequHeHUS
- OO6mas Xapil/(;epHCTI/IKa XUMHYECKHUX , 0 . BuGmorexa LIOK
' DICMEITTOB TPYHIEL https://m.edsoo.ru/7f41a636
A3zot, pocdop 1 UX COCTUHEHUS
' pXH ' https://m.edso0.ru/7f41a636
VYriepoa 1 KpeMHUN U UX COEAUHEHUS
Hroro mo pazueny 25 1 2
Paznen 3.
Metannbl M UX COeTUHEHUSI
0 0 but6mmorexa [IOK
3.1 06 i 4
HIHE CROTCTRA METATIOB https://m.edsoo.ru/7f41a636
. bubmuoreka [{OK
3.2 B 16 1 1
QKHEHIITNE METAJUTBl U UX COCTUHCHHUS httos://m.edsoo.ru/ 741636
Hroro o pazieny 20 1 1

Pazgen 4.
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https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

XuMHS ¥ OKpPYsKaomas cpeaa

4.1 BemecTBa 1 MaTepHalibl B )KU3HU YEIOBEKa 3 0 0 bubmorexa HOK
' - P https://m.edsoo.ru/7f41a636
Hroro no pazaeny 3 0 0
0 0 bubnunorexa LIOK
006006 3
ODHICHHE https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 3
INOYPOUYHOE IINIAHUPOBAHHUE
8 KIIACC
Jlara
Ne KosmyecTBo yacoB DJIeKTPOHHBIE A POBbIE
Tema ypoka HU3yYeHUA
n/n o0pa3oBaTe/bHbIE
Bcero | KoHTtpoJbH IIpakTuyeckn
pecypchbl
ble padoThI e padoThbl
1 [Ipeamer xumun. Ponb xumuu B 1 0 0 bubnmorexa LIOK
JKU3HU 4YeJioBeKa. Tena v BemecTna https://m.edsoo.ru/ff0d210c
5 ITonsiTe 0 MeTOIaX MO3HAHUS B 1 0 0 bu6nunoreka [JOK
XUMUHU https://m.edsoo.ru/ff0d227e
; Hpe'l.Bpma 2&6OTI>I B JTA0OPATOPHH U , 0 0 BuGmiorexa LIOK
HPHEMBL ODpAIEHHA € https://m.edsoo.ru/ff0d23dc
J1a00paTOPHBIM 000PYIOBAHUEM
4 UncThie BENIECTBA U CMECH. 1 0 0 bubmuorexa [JOK
CrnocoObI pa3jiesieHus: cMecei https://m.edsoo.ru/ff0d26ca
. HpaKTfIqecxaﬂ pabora «Pa3nenenue . 0 . Bubsmorexa [IOK
cMeceit (Ha prI/IMepe OYHCTKH https://m.edsoo.ru/ff0d28c8
MOBaPEHHOM COJH)»
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https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8

bubmuoreka [JOK

0 AATOMEI H MOTICKYITE! https://m.edsoo.ru/ff0d2a6c
7 XuMHUYECKHUe FJIEMEHTHI. 3HAK! bubmuorexa [JOK
(CHMBOJIBI) XUMHUYECKHX JJIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThie 1 CIIOKHBIC BEIIECTBA Bubmmorexa LIOK
https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YUCHHE Bubmmorexa LIOK
https://m.edsoo.ru/ff0d2d50
3aK0oH OCTOSIHCTBA COCTaBa
BEIECTB. XUMUYECKasi (opMyIia. bubmmoreka [JOK
10
BaneHTHOCTH aTOMOB XMMHUYECKHX https://m.edsoo.ru/ff0d2eae
3JIEMEHTOB
OTHOCHUTEIbHAS aTOMHAs Macca.
11 OTtHOocHTEIBbHASI MOJIEKYJISIPHAS Bubmiorexa LIOK
\racea https://m.edsoo.ru/ff0d323c
12 MaccoBas J10J151 XUMHUYECKOTO bu6mmorexa [IOK
JJIEMEHTA B COEIUHEHUHI https://m.edsoo.ru/ff0d350c
13 KommuecTBo BemecTBa. Mob. bu6mmoreka [IOK
Momnspnas macca https://m.edsoo.ru/ff0d5230
14 ®du3nvecKue 1 XUMUIECKHUE SIBIICHUS. bu6mmoreka [IOK
XuMHYecKas peakiius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky ¥ yCIOBHS IPOTEKaHUS bubnnoreka [JOK
XUMHUYECKHUX PEeaKIIHid https://m.edsoo.ru/ff0d3al6
16 3aKOH COXPaHEHHUs MacChl BEIIECTB. bubnnoreka [JOK
XUMHYECKUE YpaBHEHUS https://m.edsoo.ru/ff0d3b88
. Brruncnenus konu4yecTBa, MacChl BuGmiorexa 1IOK

BEILECTBA [10 YPAaBHEHUSM
XUMUYECKHUX PeaKni

https://m.edsoo.ru/ff0d5708
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https://m.edsoo.ru/ff0d2eae
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Knaccubukanus XuMHIECKUX

18 i bubnuorexa [JOK
e eIuHe e
PCAKIIH (COCAMHCHHA, PASHOAMCHIA, https://m.edsoo.ru/ff0d3f34
3aMeIleHusI, 0OMEHa)
M. B. JI — yu&HBIii-
19 5H I/IKJIOCI)II\;IOE((:; 0(]3)6063"1;{;““ bubamorexa IOK
N ARET: » https://m.edsoo.ru/ff0d40c4
CUCTEeMAaTH3AIHsI 3HAHHHA
20 KonTponbhas pabotano teme bubnmoreka [JOK
«BelecTBa 1 XUMHUYECKHE PEAKITUI https://m.edsoo.ru/ff0d4290
’ B;);z[yxa—K c?egborae,OBa. (ioceTaB Bu6morexa LIOK
B . Kucn — JJIEMEHT U
% oA https://m.edsoo.ru/ff0d448e
npoctoe BeuecTBo. O30H
o -
. IZSI/ZIC(;)K:IZ) IZ :I/IMI/I‘{zCKIZe :BOI/ICTBa BuGnorexa LIOK
KA KLU OKHUCJICHUS
HOpOA 1 5 ’ https://m.edsoo.ru/ff0d4614
ropenue). [TorsTue 06 okcuaax
s Cl'[60CO6BI MOJIy4eHHUsI KUCIOPoJa B Br6morexa LIOK
71a00paTOpPUU U TPOMBIILIIEHHOCTH.
paTop P https://m.edsoo.ru/ff0d497a
IIpumenenue kuciopoaa
TernoBo# 3 PeKT XuMHUIECKOi
24 peaKuuu, MOHATUE O bubnmnoreka [JOK
TEPMOXHMHUYECKOM YpaBHEHUH, IK30- https://m.edsoo.ru/ff0d4790
Y SHJOTEPMHUYECKHUX PEaKIIHSIX
I
SI3HEHHE B I bI €T
P AR, https://m.edsoo.ru/ff0d4c4a
MIPEOTBPANICHHS
26 «Ilonmydenne u cooupanme bubnuorexa [JOK
KHUCIIOPO/J1a, U3YYEHHUE €T0 CBOUCTBY» https://m.edsoo.ru/ff0d4ae?
97 Bonropon — anemeHT u mpocTtoe bubnuorexa [IOK

BelrecTBo. HaxoxxaeHue B npupone

https://m.edsoo.ru/ff0d4dd0
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28 du3nyecKue M XUMHYCCKIE CBOMCTBA 0 bubnunoreka LIOK
Bojopoaa. [IpuMeHenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 [ToHsITHE O KUCIIOTAX U COJISIX 0 bubmmorexa [IOK
https://m.edsoo.ru/ff0d50d2
30 CriocoObI TOTy4YeHHs BOJAOPOIA B 0 bubnmoreka [JOK
Jaboparopuu https://m.edsoo.ru/ff0d4dd0
[TpakTrdeckas paboTaro Teme
31 «TI;onyquHe u 506HpaHHe BOZIOpOJIa 1 bubmorexa HOK
y ’ https://m.edsoo.ru/ff0d4f42
U3yUYEHHE €TI0 CBOHCTBY
39 MoutsipHbIit 006EM Ta30B. 3aK0H 0 bubnmorexa [IOK
Asorapo https://m.edsoo.ru/ff0d542e
Brruncienus o0béMa, KoJIu4yecTBa 0
33 BEIIIECTBA r'a3a [0 €ro U3BECTHOMY bubamorexa LIOK
i https://m.edsoo.ru/ff0d55a0
KOJINYECTBY BEIIECTBA UK 00BbEMY
Breruucienust 00bEMOB Ta30B 10 0
34 YPaBHEHHUIO PEAKIIMH Ha OCHOBE bubamorexa [IOK
. . https://m.edsoo.ru/ff0d5708
3aKOHA 00BEMHBIX OTHOIIICHUH T'a30B
35 ®du3nvecKue 1 XUMUYECKHUE CBOMCTBA 0 bubmmoteka IIOK
BOJIbI https://m.edsoo.ru/ff0d587a
6 CocraB ocHoBanwii. [Tonsitue 00 0 bubmuoreka [IOK
UHIUKATOpax https://m.edsoo.ru/ff0d59e2
Bona kak pactBopuTens. 0
HacklienHbIe U HEHACKIITIEHHBIE bubmuoreka [{OK
37
pacTBOpbl. MaccoBas 10J1sI BEIIeCTBA https://m.edsoo.ru/ff0d5b40
B pacTBOpe
[IpakTuyeckast padboTa 1o TeM
38 ((prHFOTz;JIeHIEeZ(;CTB(())pOZ ce 1 bubmorexa LOK
. . . https://m.edsoo.ru/ff0d5eba
OTIpeNIeNIEHHOM MacCOBOM J10JIei
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paCTBOpéHHOFO BE€IICCTBa»

39 O606menue o Teme «Kucmopo. bubmmoreka [JOK
Bonopoa. Bona» https://m.edsoo.ru/ff0d6342
40 Oxcupl: coCTaB, KIIacCUPUKAIHS, bubnunoreka LIOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
I
’ https://m.edsoo.ru/ff0d664e
aM(}OTEepHBIX OKCHUJIOB
42 OcHoBaHMs: COCTaB, KJIacCU(UKAIIHS, bubnunoreka LIOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [lonydyenue u xuMu4ecKe CBOWCTBA bu6mmoteka LIOK
OCHOBaHUit https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, knaccudukanus, Bbubnunoreka LIOK
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
45 [TonyueHne u XUMHYECKUE CBONCTBA bubmmnoreka [HOK
KUCIIOT https://m.edsoo.ru/ffOdfee?
U HHE): HOMEHKJIaTypa
46 gﬁlcoéi?iinyleéz zHMHq;?iée bubmorexa HOK
. ’ https://m.edso0.ru/00ad9474
CBOICTBa
g | rome e
. https://m.edsoo.ru/00ad9b7c
HEOPraHMYECKUX COCTUHEHUIN
I'eneTnueckas CBI3b MEXK
48 KJIaccaMH HeopFaHquCKiZ bubmmorexa LIOK
. https://m.edsoo.ru/00ad9a50
COCTMHEHUI
49 O06001IeHHE ¥ CUCTEMAaTH3aIUs bubmuoreka [{OK

3HAHUU

https://m.edsoo.ru/00ad9ch2
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KonTponbhas paboTa o teme

50 "OCHOBHBIE KJIACChl HEOPTraHUYECKUX Bubmotexa LOK
o https://m.edsoo.ru/00ad9ela
COEIMHEHUN
51| s snewtron Honsm bitGnorera LIOK
https://m.edsoo.ru/00ad9ffa
IPYIIax CXOTHBIX AJIEMEHTOB
[lepuoanueckuii 3aKOH U
59 Ilepronnueckas cucrema bubnunoreka LIOK
XUMHYECKHX daeMeHTOB 1. W. https://m.edsoo.ru/00ada52¢
MenneneeBa
53 [lepuoasl, rpyNIIbl, MOATPYIIIIHI bubmmorexa [IOK
https://m.edsoo.ru/00ada52c
54 Crtpoenue aromoB. CocTaB aTOMHBIX bubmmoreka [JOK
saep. M3ororsr https://m.edsoo.ru/00ada342
CrpoeHnue 311eKTPOHHBIX 060J10quv BuGmorexa LIOK
55 aToOMOB 1eMeHTOB [ lepnoanueckoii
https://m.edsoo.ru/00ada6bc
cucremsl J[. 1. Menaeneesa
XapakTepucTuka XUMHUYECKOTO
56 3JIEMEHTA MO €r0 MOJIOKEHUIO B bubnnorexa [JOK
[epuonnueckoii cucreme 1. U. https://m.edsoo.ru/00ada824
Menneneesa
3nauenue [lepuoanueckoro 3akoHa
57 JUISL Pa3BUTHS HAYKU U MPAaKTUKU. [l bubnmnoreka [JOK
. MeneneeB — y4€HBIH, Ie1aror u https://m.edsoo.ru/00ada96e
TpaXTaHUH
58 O00011IeHNE U CHCTEMATH3AIIN but6mmorexa [IOK
3nanuii / KonTponbeHas pabota https://m.edsoo.ru/00adb33c
59 Crpoenue atoMa. XuMu4eckas bubmuoreka LIOK
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CBA3b»

https://m.edsoo.ru/00adb486

60 DNEeKTpOOTpULATEIBHOCTH AaTOMOB 1 Bu6mmoteka [JOK
XHMHYECKHX DJIIEMEHTOB https://m.edsoo.ru/00adaab8
bubnunoreka LIOK
61 " 1
OHHA XHMIHCCKas Chish https://m.edsoo.ru/00adac34
62 KoBanenTHas nosnsipHast Xumu4uecKkas 1 Bu6muotexa [JOK
CBSI3b https://m.edsoo.ru/00adaab8
63 KoBanenTtHas HenossipHast 1 Bbu6moreka [JOK
XHUMHYECKast CBSI3b https://m.edsoo.ru/00adaab8
bubnunoreka LIOK
64 C 1
TEHEHD ORHEICHIA https://m.edsoo.ru/00adae28
65 OKUCIUTEIHHO-BOCCTAHOBHUTEIILHBIC 1 bubnunoreka LIOK
peakiuu https://m.edso0.ru/00adb076
bubnunoreka LIOK
66 (0) 1
KUCJIUTEIN U BOCCTAHOBUTEIIH httos://m.eds00.ru/00adb076
7| ovmotinores rpomemons. | 1 Brtmorera LIOK
P ' https://m.edsoo.ru/00ad9ch2
XuMu4decKas CBSI3b»
68 . O6001IeHNe U CHCTEMAaTH3aIH 1 bubmmoteka IIOK
3HaHUMH https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO HACOB I1O 68

[TPOTPAMME
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9 KJIACC

KoanuecTBo yacoB

JJIeKTPOHHBbIE HU(POBLIE

Jlara
Ne i/t Tema ypoka KonrtpoJbnbie IIpakTnyeckue oOpa3zoBarTe/ibHbIE
Bcero U3y4YeHH s
padoThbI padoThI pecypcsl
[Tepuonnueckuii 3aK0H. 0 0
1 Ilepronnueckas cucrema 1 bubmmoreka [JOK
XUMHYECKHX d1eMeHTOB /1. 1. https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B H3MEHCHHH 0 0
2 CBOICTB XEMI/I‘-IGCKI/IX JIIEMEHTOB 1 Bubmmorexa HOK
. https://m.edsoo.ru/00adb6b6
HEPBBIX TPEX MEPHOIOB
3 Knaccudukamnus 1 HOMEHKIaTypa 1 0 0 bubmmoreka [JOK
HEOPraHUYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2
4 Buasl XUMHYECKON CBSA3U M THITHI 1 0 0 bu6nunoreka [JOK
KPHUCTAJUIMIECKUX PEIIETOK https://m.edsoo.ru/00adbac6
«[loBTOpEHuUE U yriaydneHue 0 0
5 3HAHUH OCHOBHBIX Pa3JICIIOB Kypca 1
8 kiacca»
5 Knaccudukanms XuMHuecKux 1 0 0 bubmnoreka IIOK
pEaKIuii IO pa3InYHBIM IIPH3HAKAM https://m.edsoo.ru/00adbch0
[ToHsITHE O CKOPOCTH XMMUYECKOM 0 0
7 PEaKITIH. HOHﬂl;/Ie 0 TOMOTEHHBIX U 1 bubmorexa [IOK
https://m.edsoo.ru/00adbe9a
reTEPOreHHBIX PEAKIIUAX
[TonsiTHe O XUMUYECKOM 0 0
8 paBHOBecHH. PaKTOPBI, BIUAIOIINE 1 bubmuorexa [IOK
Ha CKOPOCTh XUMUYECKOI peakuu https://m.edsoo.ru/00adc28c
1 TIOJIO’KEHUE XUMUYIECKOTO
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PaBHOBECHA

9 OKHCITUTEIIBHO- bubnuorexa [JOK
BOCCTAHOBHTEIIbHBIC PEAKIIUH https://m.edsoo.ru/00adcade
" TCOpHHBHCKTpg#HTquCKOH ; Bubmorexa LIOK
FAHCCOHATITI. THIBHBIC 1 CTTABLIC https://m.edsoo.ru/00adcd68
3JIEKTPOJIUTHI
11 HonHuble ypaBHEHUS peaKIIUid bubmmorexa [IOK
https://m.edsoo.ru/00add448
XUMHYECKHE CBOMCTBA KUCJIOT U
12 OCHOBAHUH B CBETE MPEACTABICHUI Bbu6moreka [JOK
00 3JIEKTPOJINTHUECKOM https://m.edsoo.ru/00add5d8
JIUCCOLIMAITIN
X €CKHE CBOMCTBA 5
13 CBI/GIDI’\F/I: I1{1 eKIZTa]];:H;; O%OHGH ’ bubmmorexa LIOK
bed . https://m.edsoo.ru/00add8b2
AIEKTPONTUTUYECKON AUCCOIUAITUN
bubmmoteka IIOK
14 [TonsiTue 0 ruapon3e conen
AP https://m.edsoo.ru/00add9d4
O00011IeHNE U CHUCTEMATH3aIIHI bubmmoteka IIOK
15 .
3HaHUH https://m.edsoo.ru/00addd12
16 «Pemenue 3KCrepuMeHTATbHBIX bubmuoteka [{OK
3a1au» https://m.edsoo.ru/00addbfa
KonTponpHas pabora 1mo teme
«DNEKTPOIUTHYECKAS bubnuoteka [JOK
17 1
IACcconMranus. XUMAYECKHE https://m.edsoo.ru/00addecO
PEaKIuu B pacTBOPAX»
O6mias XapaKTeprCTI/IKa raJIOT¢HOB. BuGmorexa LIOK
18 XUMHUYECKUE CBOMCTBA HA TIPUMEPE

xJjiopa

https://m.edsoo.ru/00addfe2
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XnopoBogopoa. CoJistHast KUCIIOTA,

19 XUMUYECKHE CBONCTBA, OJTy4YEeHUE bubmmorexa LIOK
’ ’ https://m.edsoo.ru/00ade104
MIPUMEHEHUE
[IpakTrueckas padora Ne 2 o Teme
20 «I'P}OJIyquHe COIJ)IHHOﬁ KHUCJIOTHI, 0 bubamorexa LIOK
H3yHeHHE e CBOFCTEY https://m.edsoo.ru/00ade348
Borurcnenus o ypaBHEHUSIM
21 XUMHUUYECKUX peaIZILFI)I/Iﬁ €CJIH OOUH bubnrorexa LIOK
’ https://m.edsoo.ru/00ade488
W3 pearcHTOB JIaH B H30BITKE
29 OO01mas xapakTepUCTHKA YIIEMEHTOB bubmmoreka [JOK
VIA-rpymimsl https://m.edsoo.ru/00ade64a
AJTOTpOnTHBIE MOIU(DUKAIIH CEPBI.
Haxoxnenue cepol u eé bu6nmorexa LIOK
23 .
COCMHEHUH B IPUPO/IC. https://m.edsoo.ru/00ade64a
XHUMHUYECKUE CBOMCTBA CEPBI
CepoBoaopon, cTpoeHue
24 (bHI;qufKIfe E,XI/H\I/)H/I‘IGCKI,/IG bubamorexa [IOK
. https://m.edsoo.ru/00ade802
CBOICTBa
Oxcunsl cepsl. CepHasi KHCTIOTa
25 (I)PBI/IEGCKI/IF; " XI/II\EI/ILIGCKI/IC , bubamorexa [IOK
. https://m.edsoo.ru/00adea28
CBOICTBa, MPUMCHCHHE
XYUMHYECKUE PEAKIINH, JISKAITIE B
OCHOBE MPOMBIIIIEHHOTO CIoc00a
26 MOJIyYEHUS] CEPHOW KUCIIOTHI. bubmuorexa [IOK
XUMHYECKOE 3arpsi3HCHUE https://m.edsoo.ru/00adec8a
OKPY’KAIOIIEH Cpeibl
COCJTMHEHUSIMU CEPBI
27 Brruncienue MaccoBOM 1011 bubnunorexa [JOK

33



https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a

BbIXOJa IIPOAYKTa pCaKIu1

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

OO11as XapaKTepUCTUKA 3IEMEHTOB
VA-rpynmnsl. A3or,

bu6nmoreka [IOK

28
PACTIPOCTPAHFLIE B IPHPOZE, https://m.edsoo.ru/00adeeab
buznyecKkue 1 XuMHUYECKHe
CBOMCTBA

" AMMuax, ero (bnfnqecxne u Buborexa LIOK
XUMHTICCIHE CEONUTRA, HOMyHerue https://m.eds00.ru/00adf004
U TIpUMEHEHHUE

0| lonpeenmo anasa, noysomnc bitmorera LIOK

s > 1Y https://m.eds00.ru/00adf180
€ro CBOMCTBY»

31 A30THas KHCIIOTa, €€ (PU3NYECKUE U bubnunoreka LIOK
XHMHYECKHE CBOMCTBA https://m.edso0.ru/00adf306
Hcnonb3oBaHre HUTPATOB U COJIEN
yaoop . } https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYXKAIOIIEH CpeIbl
COEIMHEHUSIMHU a30Ta
o .0 \Y

33 (1);)00(3)(()) pHaﬂKIf:I/Ing’TO: ?i)(;iilflezxp;e u bubmiorexa LIOK

P . https://m.edsoo.ru/00adf68a
XUMHUYECKHE CBOWUCTBA, MOJTyYeHNE
Hcnone3zoBanue pocdaros B

34 KAaueCTBE MUHEPAJIBHBIX bubmuorexa [IOK
ynoOpeHuii. 3arps3HeHHe https://m.edsoo.ru/00adfc20
MIPUPOTHON cpebl hochaTamu

35 Yriepon, pacnpocTpaHeHUE B bubnuoteka [JOK

npupoze, Gu3nveckue 1

https://m.edsoo.ru/00adfd9c
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XHMHYECKHE CBOHCTBA

Oxcuapl yraeposa, ux puandeckue

U XUMHYECKHUE CBOMCTBA.

36 DKOJIOTMYECKUE TTPOOIeMBI bubmmorexa LIOK
’ https://m.edsoo.ru/00adfebe
CBSI3aHHBIC C OKCHJIOM yTJIepo/ia
(V)
N bubnuorexa [{OK
37 VYronbpHas KUca0Ta U €€ COIu httos://m.eds00.r/00ae006¢
[TpakTr4yeckas paboTa 1o Teme
38 "Ilonyyenue yrieKucioro rasa. bubnuorexa [{OK
KauecTBeHHast peakius Ha https://m.edsoo.ru/00ae027e
KapOoHaT-HOH"
y | e
https://m.edsoo.ru/00ae054e
COCJIMHCHUSIX yriiepoaa
40 KpemHuii u ero coeiMHeHus bubmorexa LOK
https://m.edsoo.ru/00ae080a
Pemenue sxcriepuMeHTaTbHBIX
41 3aJa4 110 TEME fBamHeﬁmHe bubmmorexa LIOK
https://m.edsoo.ru/00ae0bf2
HEMETaJUIbl U UX COCTUHEHUS
KontponbHas pabora 1o Tem
42 «I;)ancl:l){(;ﬁmne gei(;Tannzl I: I/Ii 1 bubmorexa HOK
https://m.edsoo.ru/00ae0e18
COCITUHEHUS
OO01mas xapakTepuCcTHKa
XUMHUYECKHX DJIEMEHTOB — BuGmorexa LOK
43 MeTaJUIoB. MeTainueckas CBsI3b U

MCTAJUNINYCCKasA KpUCTAJIJIMYCCKasa

pewérka. duznueckue cBOKMCTBa

https://m.edso0.ru/00ae103e

35



https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e

MCTaJIJIOB

XUMHUYECKHE CBOMCTBA METAJIIOB.

44 DIIEKTPOXUMUYECKUN PSif bubmmorexa LIOK
. https://m.edso0.ru/00ae1156
HaIpsHKEHUH METaJNIOB
OO0mue crmocoOb! MOTYyYEHUS
MetaiuioB. CrnaBel. Beruncienns
45 10 YPaBHEHUAM XUMHYECKHUX bubamorexa [IOK
5 https://m.edso0.ru/00ae1156
peaKIuii, eCJIM OJIMH U3 PEareHTOB
COJICPKUT IPUMECH
46 [ToHsiTHE O KOPPO3UHU METATLIOB bubmmorexa [IOK
https://m.edsoo.ru/00ae1278
bubnunoreka LIOK
4 Hlenouete MeTanmst https://m.edsoo.ru/00ae14b2
48 OKcubI ¥ TUIPOKCHUIBI HATPUS U bubmmoreka [JOK
KaJTHst https://m.edsoo.ru/00ae14b2
49 [IlenouyHO3eMeNbHBIE METAILIBI — bubmmoteka IIOK
KaJIBIUI U MarHuit https://m.edsoo.ru/00ae15e8
50 Baxknelme coequHeHN Kbl bubmmorexa HOK
https://m.edsoo.ru/00ae15e8
51 0O00011IeHNE U CUCTEMATH3AIIH
3HAHUH
59 JKE€cTKOCTh BOJIBI M METOABI €€ but6mmorexa [IOK
yCTpaHEHHUs https://m.edsoo.ru/00ae1886
53 [TpakTryeckas padora «KEcTkocTh bu6muoreka [IOK
BOJIBI M METOJIBI €€ yCTpaHeHus" https://m.edsoo.ru/00aelae8
54 N — but6mmorexa [IOK

https://m.edsoo.ru/00aelc64
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https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64

55 AmpoTepHbIe CBOHCTBA OKCUIA U Bu6mmotexa [JOK
THIPOKCHIA https://m.edsoo.ru/00aelc64
56 TKee30 bubnunoreka LIOK
https://m.edso0.ru/00ae1d86
57 OKcubl, THAPOKCUIBI U COJIU bubnunorexa LIOK
xenesa (II) u xenesa (11I) https://m.edsoo.ru/00ae35e6
58 O0001IeHNE U CHCTEMaTH3AIHS
3HAHUHN
Pemenue skcriepuMeHTaIbHBIX
59 3a7a4 110 TEME fBancHeﬁmne bubmmorexa [IOK
https://m.edsoo.ru/00ae3de8
METAJIIBI ¥ UX COCIMHCHUS
Boruncnenus o ypaBHeHUAM
XUMHUYECKHUX PEaKIni, €CITU ONH
U3 PEareHTOB JIaH B U30BITKE WU Bbu6motreka [JOK
60
COJICPKHT ITPUMECH. BrraucieHus https://m.edsoo.ru/00ae1750
MacCCOBOH JIOJIA BBIX0J1a TIPOJTYKTA
peaKIyu
KonTponbhas paboTta 1o teme
61 «Baxueilnme MeTauibl 1 UX 1
COCIMHEHUS
62 BemectBa u marepuainsl B bubmmnoreka HOK
[MOBCEIHEBHOM KU3HU YEJIOBEKA https://m.edsoo0.ru/00ae3f50
XUMHUYECKOE 3arpsi3HEHUE
63 OKpy>Xaroleu cpeasl. Ponbs xumun bubnmnoreka [JOK
B PEIICHUH SKOJOTHUCSCKHX https://m.edsoo.ru/00ae3f50
npobsieM
64 XUMHYECKOe 3arpsi3HeHue bu6muoreka [JOK

OKpy»karoleu cpezpl. Ponbs xumun

https://m.edsoo0.ru/00ae4270
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https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270

B PCHICHUU 3KOJIOTHYCCKUX

npobiemM
65 O0001IEHNE U CUCTEMATA3ALS 1 bubnunoreka LIOK

3HAHHH https://m.edsoo.ru/00ae4270
66 O00011IeHNE ¥ CHCTEMATH3aLIHS 1 bubnunorexa LIOK

3HaHUI https://m.edsoo.ru/00ae0d0a
67 O00011IeHNE U CHCTEMATH3aLIHS 1 bubnunorexa LIOK

3HaHUI https://m.edsoo.ru/00adb33c
68 O00011IeHNE U CHCTEMATH3aLIHSs 1 bubnunoreka LIOK

3HaHUI https://m.edsoo.ru/00ad9ch2

OBIIEE KOJIMYECTBO HACOB I1O 68 3

[TPOI'PAMME
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https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2

IPOBEPAEMBIE TPEGOBAHUSA K PE3YJbTATAM OCBOEHHS OCHOBHOM

OBPA3OBATEJIbHOM ITPOI'PAMMBI

8 KJIACC
Kon .
IIpoBepsiemble npeIMeTHBIE Pe3yJIbTAThl 0CBOCHHS] OCHOBHOM
NPOBepPsSIeMOro .
o0pa3oBaTe/IbHON NPOrPaMMbl OCHOBHOI'0 00111er0 00pa30BaHuA
pe3yJabTara
1 ITo Teme: «IlepBOoHAYANIbBHBIE XUMUYECKHUE TOHATUSD)
pPacKpbIBaTh CMBICI OCHOBHBIX XUMHYECKHMX IIOHATHUH: aTOM, MOJEKYJIa,
XUMUYECKHM JJIEMEHT, IPOCTOE BEIIECTBO, CIIOXKHOE BEIIECTBO, CMECH
(omHOpOIHAs M HEOIHOPOJHAs), BAJIGHTHOCTb, OTHOCUTENIbHAS aTOMHas U
MOJIEKYJIIpHAsi Macca, KOJWYECTBO BEIIECTBA, MOJb, MOJIIpHas Macca,
11 MaccoBasi J0JIsI XUMUYECKOT0 3JIEMEHTa B COEIMHEHUU, MOJISIPHBIH 00BEM,
XUMHUUYECKasl peaklus, Kiaccu(uKalMs peakluuid: peaklUud COeIUHEHUS,
pEeaKIMU PaA3JIOKEHUs, PEeaKIMM 3aMeIleHMs, peakuuud oOMeHa, 3K30- U
SHJIOTEPMHUUYECKUE pEaKIMH, TeIUIOBOH d3(PQeKkT peaknuu, pacTBop,
MaccoBasi 10151 BelecTBa (IpOLEHTHAsI KOHLIEHTPAallKs) B pacTBOpE
12 WIIIOCTPUPOBATh ~ B3aMMOCBSI3b  OCHOBHBIX ~XHMHYECKUX MOHITUH U
' MPUMEHSITh 3TU MOHITHSI IPU ONTMCAHUM BELIECTB U UX MPEBpaILlEHUH
13 MCIIOJIb30BaTh XUMUYECKYIO CUMBOJIUKY JIJISl COCTaBJIEHUS (POPMYJ BEIIECTB
' Y YPaBHEHUM XUMUYECKUX PEAKIUI
14 pacKpbIBaTh CMBICI 3aKOHOB COXPAHEHHS MAacChl BEIIECTB, MOCTOSHCTBA
' COCTaBa, aTOMHO-MOJIEKYJIIPHOTO yUEHUS, 3aKOHA ABOTrapo
15 OTPEAEIATh BAJIGHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COETMHEHMSIX
L6 KJIacCU(PUUIUPOBATh  XMMHYECKHE peakuu ([0 YUCIy M  COCTaBy
' Y4acCTBYIOIIMX B pEaKLMHU BEILLECTB, M0 TEMJI0BOMY 3D heEKTY)
1.7 BBIUHCIISATH OTHOCUTEIBHYIO MOJIEKYJIIPHYIO U MOJISIPHYIO MAacChl BELLIECTB
18 BBIYMCIISATH MAacCOBYIO JIONIIO XMMHYECKOro 3JeMeHTa 1o (opmyre
' COEIVHEHNS,
1.9 BBIUHCIISTH MaCCOBYIO JIOJIIO BELLIECTBA B PaCTBOPE
110 NPUMEHSATh eCTeCTBEHHOHAYYHbIE€ METO/bl T03HaHUS — HaOoeHue,
' H3MepeHHe, MOJeIMPOBAHNE, IKCIEPUMEHT (peabHbI 1 MBICIIEHHBIN )
2 I1o Teme: «Baxnenmmue npeacTaBUTEIM HEOPraHUYECKUX BELIECTB)
21 pPacKpbIBaTh CMBICI OCHOBHBIX XHMHYECKUX IIOHATHHI: OKCHJ, KHCIOTa,
' OCHOBaHUE, COJIb
2.2 ONpeNeNATh  NPUHAUIEKHOCTh BEHIECTB K  ONPEACIEHHOMY  KJIACCy
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coeMHEHUH 1Mo popmynam

2.3

KHaCCI/I(bI/IL[I/IpOBaTB HCOPraHN4YCCKUC BCUICCTBA

2.4

XapaKkTepu30BaTh (OMHUCHIBATH) OOIIME XHMHYECKHE CBOWCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, ITOATBEPIKIAAs ONMUCAHUE IPUMEPAMU MOJIEKYIISIPHBIX

ypaBHeHI/Iﬁ COOTBCTCTBYIOIIUX XUMHNYCCKHX peaKI_[I/Iﬁ

2.5

IMPOrHO3UpPOBATH CBOICTBa B€OICCTB B 3aBUCHUMOCTH OT HX KAa4CCTBCHHOI'O
CoCTaBa, BO3MOXXHOCTU IIPOTCKAHUA XHUMHYCCKUX HpeBpaH_ICHI/Iﬁ B

Pa3INIHBIX YCIIOBHUAX

2.6

CJIEZIOBATh MPaBUJIAM ITOJIb30BAHUSI XMMUYECKOH MOCYI0N H JIAOOPaTOPHBIM
o0opyIoBaHUEM, a TakkKe IpaBWiaM oOpallleHus ¢ BellecTBaMH B
COOTBETCTBUM C HMHCTPYKIHMSIMH IO BBIIOJHEHHIO  J1AOOPATOPHBIX
XMMUYECKHUX OIBITOB 10 MOJIYYEHUIO U COOMPaHUIO Ta3000pa3HbIX BELIECTB
(Bomoposa M KHCIOPOJa), MPHUTOTOBICHUIO PACTBOPOB C OIpPENSIEHHON
MaccoBOW J10Jiell pacTBOPEHHOIO BEIECTBA, IJIAHUPOBATH M IMPOBOAMUTH
XUMHYECKHE JKCIIEPUMEHTHI 10 PACIO3HABAHHIO PACTBOPOB INEIOYEH H

KHCJIOT C IIOMOIIBIO HHIAUKATOPOB (J'IaKMyc, q)eHOH(bTaJ'IeI/IH, MCTHJIOPAHK U

Ipyrue)

2.7

IIPOBOJIUTH PACUETHI 110 YPABHEHUIO XUMHYECKOU PEAKIIUHU

ITo Teme: «Ilepnognueckuii 3akoH u [leproguueckas cucteMa XMMUYECKHAX
anemeHToB J[. . MenneneeBa. CtpoeHne aToMoB. XHUMHYECKasi CBS3b.

OKHCIUTEIBFHO-BOCCTAaHOBUTEIBHBIC pCaKkum»

3.1

PaCKpbeIBATL CMBICII OCHOBHBIX XWMHYCCKUX MMOHSITHM: AApO aroMma,
BHGKTPOHHBIP’I clioit aToMa, aTOMHas 0p6I/ITaJ'IL, paanyc atoMa, XUMHYCCKad
CBs3b, noJisipHasd n HETIOJIApHAasA KOBaJICHTHasA CBA3b,
QJICKTPOOTPUIATCIIbHOCTL, HOHHAsA CBA3b, MOH, KATUOH, aHUOH, CTCIICHb

OKHCJICHHUA

3.2

KJ'IaCCI/I(bI/IHI/IpOBaTB XUMHNYECKHNEC JJIEMEHTBI

3.3

OMHUCHIBATh W XapakTepu3oBaTh Tabmuunyro Gopmy llepuomnueckoit
CUCTEMbl XUMHUYECKHUX DJJIEMEHTOB: pa3iuyaTh T[OHATUS  «TJIaBHAs
noarpynna (Arpymnma)» u «mobouyHas noarpymnmna (brpymnma)», «mainbie» u

«OOJIIBIIIHE NIEprUoOabl

3.4

packpbiBaTh  cMbicn  [lepuommueckoro 3akona .M. Menneneesa:
ACMOHCTPUPOBATL TMOHHUMAHUC HepI/IOI[I/IHGCKOfI 3aBUCUMOCTH CBOMHCTB

XUMHNYCCKHUX 3JICMCHTOB OT UX ITOJOXCHUSA B HepHOHHq€CKOﬁ CHUCTCMC

3.5

COOTHOCUTH 0003HAUEHUs, KOTOpble UMeroTcs B Tabnuie «llepuonnyeckas

cucteMa Xumuueckux osieMmeHToB J.M. MeHzaeneeBa» C  UYHCIOBBEIMH
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XapaKTEPUCTHKAMH CTPOCHHUSI aTOMOB XHMHYECKUX DJIEMEHTOB (COCTaB H
3apsa  spa, oOlIee YHCIO JJISKTPOHOB M PAcIpeleieHHe UX IO

AJIIEKTPOHHBIM CJIOSIM)

3.6 OTIpENIeNATh CTENIEHb OKUCIICHUS SJIEMEHTOB B OMHAPHBIX COSTMHEHUSIX
37 OTpEACNATh BUJ XUMHUYECKOW CBs3M (KOBAJICHTHAasE W HOHHAs) B
' HEOPraHMYECKUX COCTMHECHUSIX
9 KJIACC
Kon .
IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
MpoBePsIEMOro .
o0pa3oBaTe/ibHOI MPOrpaMMbl OCHOBHOTO 00111eTr0 00pa30BaHUsA
pe3yjabTara
1 ITo Teme: «BemecTBo 1 XMUMUYECKasT PEAKLUA»
pacKpbhIBaTh  CMBIC  OCHOBHBIX  XHMHUYECKMX IIOHATHH:  pPacTBOP,
AIIEKTPOJIUTHI, HEITEKTPOIUTHI, HIEKTPOIUTHUECKAS JUCCOLMAIIMS, PEAKIINH
HOHHOTO OOMEHa, KaTaJu3aTop, XMMHUYECKOE paBHOBECHE, OOpaTUMBIC H
11 HEOOpaTUMbIE  PEaKIUH, OKHUCIUTEIbHOBOCCTAHOBUTEIbHBIC  PEAKIIHH,
OKHCIIUTEb, BOCCTAHOBUTEb, OKUCIICHUE U BOCCTAHOBJICHUE, aJUIOTPOIIHSI,
aM(doTepHOCTh, XUMUYECKAsI CBSI3b (KOBAJICHTHAS, HOHHASI, METAJUTMYECKas),
KpUCTaJUTHYECKas peréTKa, CIUIaBbl, CKOPOCTh XMUMHUYECKOM PeaKIuu
19 WUTIOCTPUPOBATh  B3aUMOCBSI3b  OCHOBHBIX ~ XMMHUYECKUX TIOHSATHH W
' MPUMEHSATH 3TH MOHATHSI IIPU ONUCAHUU BEUIECTB U UX MPEBpaIlCHUN
COCTaBIISITb ~ YPABHEHUS  DJIEKTPOJIUTUYECKOM  JUCCOLMALMU  KUCIOT,
13 1IeJI0Y€EH U COJIeH, MOJIHBIE U COKPALEHHbBIE YPAaBHEHHSI pEaKI[Mii HOHHOTO
obmeHa
14 pacKpblBaTh  CYIIHOCTb  OKHUCIIUTEIbHO-BOCCTAHOBUTENIBHBIX  pEaKIUi
' MTOCPEJICTBOM COCTABIICHHUS JIEKTPOHHOTO OalaHCca ATUX PeaKIIHi
15 MPOBOJIUTH PACUETHI 10 YPABHEHUIO XUMHYECKOM PEaKIINKI
2 ITo Temam: «HemeTanabsl U uX coeIMHEHUS» U «MeETalIbl U UX COSTUHEHUSD)
XapakTepu30BaTh (OMHUCHIBATH) OOIIME U cHenu(UUecKue XUMUYECKUE
91 CBOMCTBa TMPOCTBIX H CIIOXKHBIX BEIIECTB, TOJATBEpPXKIasi OIUCAHUE
' MpUMepamMu MOJIEKYJISIPHBIX M HMOHHBIX YpaBHEHUM COOTBETCTBYIOLIUX
XUMHYECKUX PEeaKIUi
99 COCTaBJISITh  yPaBHEHUS pEaKUUW, MOATBEPXKAAIOIMIUX CYIIECTBOBAHUE
' TEHETUYECKOM CBSI3M MEXKy BEIIECTBAMH PA3IUYHBIX KIIACCOB
23 MIPOTHO3UPOBATh CBOMCTBAa BEILIECTB B 3aBUCUMOCTH OT HUX CTPOCHUS,

BO3MOXHOCTH IIPOTCKAaHUA XHUMHUYCCKUX npeBpameHHﬁ B Pa3JINMYHBIX
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YCIIOBHSIX

2.4

CJIeZIOBATh MpaBHJIaM MOJB30BAaHHUS XUMUYECKOH MOCyn0i U 1a00paTOPHBIM
o0opynoBaHHEM, a TaKXKe MpaBuiIaM oOOpalleHUs C BEIIeCTBAMH B
COOTBETCTBUM C HWHCTPYKLUUSMH IO  BBIIOJHEHHIO JIAOOPATOPHBIX
XMMHMYECKHX OIBITOB I10 MOJIyY€HHIO U COOMPAHUIO Ia3000pa3HbIX BEILECTB

(aMMmaka 1 yriieKucsoro rasa)

25

MPOBOJIUTh PEAKIUH, MMOATBEPKIAIOIINE KAUeCTBECHHBIA COCTAB Pa3IuYHbIX
BEIIIECTB: pPACIO3HaBaTh OMNBITHBIM MYTEM XJIOpUI-, OpOMHA, HOMIMI,
kapOoHat, pocdart, cunukar, cynbdaT, TMAPOKCUINOHBI, KATHOHBI aMMOHHUS,
WOHBl H3YYEHHBIX METAJUIOB, MPHUCYTCTBYIOIIME B BOJHBIX pPaCcTBOpPax

HCOPTraHNYCCKUX BCIICCTB

ITo Teme: «XnuMHs 1 OKpyXKaromas cpenar»

31

pacKpbIBaTh CMBICI OCHOBHBIX xumudeckux noHstui: IIJIK Bemecrtsa;

KOPPO3us MCTAJUIIOB

3.2

HpI/IMerlTB OCHOBHBIC OHepaHI/II/I MI)ICJH/ITCJH)HOI;'I ACATCIIBHOCTHU — aHAJIN3 U
CHUHTE3, CpaBHEHHE, 0000IIeHre, CUCTEMAaTH3allhI0, BBISBICHUE MPUYHMHHO-
CIIEICTBEHHBIX CBSI3€d — ISl M3Y4YEHHsS] CBOMCTB BEIIECTB M XMUMHUYECKUX
peaKkiMii; eCTeCTBEHHOHAYYHbIE METOJbl TO3HAHUS — HaOII0JEeHUE,

U3MEepeHHe, MOJEINPOBAHNE, IKCIEPUMEHT (peabHbIN U MbICIIEHHBIN )

IMPOBEPAEMBIE HA OI'3 1O XUMUU TPEBOBAHUS K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBPA30OBATEJIbHOM MPOIT'PAMMBI OCHOBHOI'O OBIIEI'O

OBPA30BAHUA

Kon
NpoBePsAIEMOro
TpeOOBaHUA

IIpoBepsiemble TPeOOBaHU K MPEAMETHBIM pe3y/ibTaTam 0a30BOro
YPOBHSI OCBOEHMSI OCHOBHOI1 00pa30BaTe/IbHON MPOrpaMMbl OCHOBHOI'O
o01mero oopazosanus Ha ocHoBe PI'OC

1

IIpencraBnenue:

11

0 IIO3HAaBA€MOCTHU SIBIICHHUI npupoanl, ITOHHUMAaHHuEC 00BbEKTUBHOI
3HAYUMOCTH OCHOB XHUMHYECKOM HAayKH Kak obOnacTu COBpPEMEHHOT'O
C€CTCCTBO3HaHHUsA, KOMIIOHCHTA 06]].[651 KYJIbBTYPEI U HpaKTquCKOﬁ
JACATCIIBHOCTH Y€JIOBEKA B YCIIOBUAX COBPEMEHHOT'O O6HIGCTBa; ITIOHUMaHUEC

MCCTa XUMUH CPpCan NPpYIrux €CTCCTBCHHBIX HAYK

1.2

O HAY4YHbIX MCTOJAX IIO3HAHHUA, B TOM YHCJIC DJOKCICPUMCHTAJIBHBIX U
TCOPCTUUCCKHUX METOAAaX HCCIICAOBAHUA BEIICCTB U U3YUYCHHUA XUMHUYCCKUX
peaKImﬁ; YMCHHEC UCTIOJIb30BATh MOACIIN IJIA 0OBSICHEHHS CTPOCHUSA aTOMOB

U MOJIEKYJT
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13

0 cdepax mnpodeccuOHANbHON IesTeNbHOCTH, CBSI3aHHBIX C XUMHUEH U
COBPEMEHHBIMU  TEXHOJIOTUSIMH, OCHOBAaHHbIMM  Ha  JTOCTHXKCHMSX
XMMUYECKON HayKd, YTO MO3BOJHUT OOYYAIOUIMMCS PAaCCMaTPUBATh XUMHIO
Kak cdepy cBoell Oynyuielt npodecCHOHaIbHONW NESTeNIbHOCTH U CHAENaTh
OCO3HAHHBII BEIOOP XMMUU KaK MPOPUIBLHOTO MpeMeTa MPH Mepexoie Ha

YpOBEHb CpeaHero o01iero oopazoBaHus

BJ'IaI[eHI/Ie CHCTEMOM XMMHYCSCKHMX 3HAHHUH H YMCHHUE NIPUMCHATH CUCTEMY

XUMHUYCCKUX 3HaHHﬁ, KOTOpas BKIIFOYACT:

2.1

BAKHEUILINE XMMHUUYECKHUE MTOHATUSA: XUMHUUECKUI 3JIEMEHT, aTOM, MOJIEKYJa,
BEILECTBO, MPOCTOE M CJIOKHOE BELIECTBO, OAHOPOJHAS W HEOJHOPOIHAs
CMeCh, OTHOCUTEJIbHBIC aTOMHAsi M MOJICKYJISIpHAs MAacChl, KOJHUYECTBO
BEIIECTBAa, MOJb, MOJIIpHAs Macca, MOJIAPHBIM OO0BEM, OKCHJI, KHCIOTa,
OCHOBaHUE, COJb (CPEIHssI), XUMUUYECKasl PeaKIusl, Peakiuu COCAMHEHUS,
peaKuu pa3joKEeHUs, PEaKIMK 3aMEUICHHs, pPeaKIHuu OOMEeHa, TETUIOBOM
¢ deKT peakmuu, 3K30- ¥ YHIOTSPMUUYCCKUE PEAKIIUU, PACTBOP, MAcCOBas
JI0JIsI XMMUYECKOTO 3JIEMEHTA B COCAMHEHUH, MAacCOBas JA0Js U MPOLICHTHAs
KOHIIGHTpAIlMs BEIECTBA B PACTBOPE, SJIPO aToOMa, DJIEKTPOHHBIN CIIOM
aToMa, aTOMHasi OpOUTalb, PaINyC aTOMa, BAJICHTHOCTb, CTETIEHb OKUCIICHHUSI,
XUMHUYECKAsi CBS3b, AJIEKTPOOTPHUIATEIHHOCTD, MOJSpPHAs W HEMOJspHas
KOBAJIEHTHAs CBSI3b, HOHHAS CBSA3b, METAIUNINYECKASI CBSA3b, KPUCTAIIINYECKAS
peméTka (aToMHasi, MOHHAs, METaJUTMYeCcKasi, MOJIEKYJIsIpHasi), MOH, KaTHOH,
AQHUOH, JJIEKTPOJUT M HEIIEKTPOJIUT, 3JIEKTPOJIUTHYECKAS] TUCCOLMAIIMS,
peakiy MOHHOTO OOMEHa, OKHCIHMTEIIbHO-BOCCTAHOBUTEIBHBIE PEAKIIUU,
OKHCIIUTENb U BOCCTAHOBUTENb, OKUCIEHUE U BOCCTAHOBJIEHUE, JJIEKTPOIU3,
XHMHUYECKOE paBHOBECHE, OOpaTUMbIE U HEOOPATHMBIE PEAKIIUU, CKOPOCTh

XUMHUYECKOH peakiuu, katanuzarop, IIIK, koppo3us meTannos, criiaBsl

2.2

OCHOBOIIOJIATAIOIIME  3aKOHbl ~XMMHM: 3aKOH COXPaHEHUsI  MaccChl,
nepuoanueckui 3akoH .M. MenpgeneeBa, 3aKOH MOCTOSIHCTBA COCTAaBa,

3aK0H ABOTraapo

2.3

TCOPUHN XHUMHH: ATOMHO-MOJICKYJIApHAst TCOpU:, TCOpUA

BHGKTPOHHTH‘IGCKOP'I JUCComann

Biianenue ocHOBaMy XMMHAUYECKON IPaMOTHOCTH, BKITFOUYAFOLLICH :

3.1

YMEHME MPaBUJIBHO MCIOJIb30BaTh M3yUEHHBIEC BEIIECTBA U MaTepUabl (B
TOM 4HCIIE€ MUHEpaJbHbIE YJOOPEHMS, METaUlbl U CIUIaBbl, MPOAYKTHI
nepepadOTKU MPUPOAHBIX UCTOYHUKOB YIIIEBOIOPOIOB (YIJIs, IPUPOIHOTO

rasza, He)TH) B OBITY, CETLCKOM XO3SIHCTBE, HA MTPOU3BOJICTBE U TIOHUMAHHE
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3HAYEHUS JKUPOB, OENKOB, YIJIEBOAOB Ul OpraHM3Ma 4YejoBeKa; YMEHUe

MMPOrHO3NpPOBATh BJIMAHNUEC BCUICCTB U XUMHUUYCCKHUX NPOLIECCOB HAa OPraHrU3M

YeJIOBEKA M OKPYKAIOIILYIO IPUPOTHYIO CpeLy

YMCHHUEC HHTCTPHUPOBATH XUMHNYCCKUC 3HAHNA CO 3HAHUAMU APYTrUX y‘-Ie6HBIX

3.2
IpeIMETOB
HaJIM4YUe OMbITa pabOThl C Pa3IMYHBIMH HCTOYHUKAMU HMH(GOpPMAILUU MO
3.3 XUMUM ~ (Hay4yHass W HAy4YHO-TIONMYJSipHAs  JHUTEpaTypa,  CIOBapH,
CIPaBOYHUKHU, HUHTEPHET-PECYPCHI)
yMEeHHE OOBEKTUBHO OIICHMBAaTh HMH(POPMALMIO O BEIIECTBAX, UX
3.4 MPEBPALICHHUSIX U MTPAKTHYECKOM IIPUMEHEHUH W YMEHHUE HCIIONB30BaTh €€
JUTS pelIeHus] yaeOHO-TT03HABATEIbHBIX 3a1a4
Brnanenne ocHOBaMH TMOHATHHHOTO ammapaTa W CHMBOJIMYECKOTO SI3BIKA
4 XUMHH JUISI COCTaBJIEHUS (HOPMYJ HEOPTaHUYECKUX BEIIECTB, ypaBHEHHH
XUMHYECKHX PEaKIHii; ocHoBaMu xumMuueckorr HomeHknatypel (IUPAC u
TPUBHUAIBHOM )
YMeHue o0bICHATH CBA3b MOJI0KEHUs 311eMeHTa B [leproauueckoii cucteme
C UHCJIOBBIMH XapaKTepUCTUKAMU CTPOCHHUS AaTOMOB XUMHYECKHX
5 JIIEMEHTOB (CoCcTaB MW 3apsii  sijapa, o0IIee YHCIO AIIEKTPOHOB),
pacripe/ielIeHHeM JJIEKTPOHOB 110 SHEPreTHYeCKHMM YPOBHSM aTOMOB
MEPBBIX TPEX MEPHOJIOB, KATUS U KATbIIUS
[IpencraBienue 0 MNEPUOIUYECKON 3aBUCHUMOCTH CBOWCTB XUMHUUYECKHUX
AJIEMEHTOB  (paAMyCc aToMma, d3JIEKTPOOTPULATENBHOCTh), MPOCTBIX U
6 CJIO’KHBIX BEIIIECTB OT IMOJIOKEHHsI 31eMeHTOB B [leprnonnyeckoii cucreme (B
MaJbIX TEPUOAaX W TIABHBIX MOATPYIIAx) W SIEKTPOHHOTO CTPOCHUS
aToma
7 YMenne knaccuuimpoBaTh:
7.1 XUMHUYECKHUE DIIEMEHTBI
7.2 HEOpraHMYeCKre BelecTBa
7.3 XUMHUYECKHE peaKluu
8 YMeHue onpenensrh:
8.1 BAJICHTHOCTh U CTETIEHb OKHCICHUS XUMHUUECKUX SJIEMEHTOB, 3apsi]l HOHA
8.2 BUJ] XUMUYECKOH CBS3U M TUIT KPUCTAITMUECKON CTPYKTYPBI B COSAMHEHUSAX
8.3 XapakTep Cpelbl B BOJHBIX PACTBOPaX BEIMIECTB (KUCIOT, OCHOBAHHMIA)
8.4 OKHCITUTEIh U BOCCTAHOBUTEb
9 YMeHue xapakTepru3oBaTh (PU3NYECKHe 1 XUMUYECKHUE CBOMCTBA:
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MPOCTHIX BEIIECTB (KUCIOPOA, 030H, BOAOPO, rpadut, amMas, KpeMHHUI,

9.1 a3ot, dpocdop, cepa, XJI0p, HATPUH, KAJTUil, MAaTHUH, KaJbIUHA, ATIOMAHUH,
HKEIEe30)
CJIOKHBIX BEUIECTB, B TOM YHWCIIE UX BOJHBIX PAacTBOPOB (BOJa, aMMHAK,
XJIOPOBOAOPOJ, CEPOBOAOPOA, OKCHABI W TUApOKcHAbl MeramwioB I[-II1A
9. rpymi, amomunus, meau (1), nunka, xenesa (II u 1), oxcunsr yraepona (11
. u IV), kpemuus (IV), azora m dochopa (III u V), cepsr (IV u VI),
CepHHUCTas, CepHas, Aa30THUCTas, a30THasA, QochopHas, yroiapHas,
KpEMHUEBAsi KUCIIOTa U UX COJIH)
MPOTHO3HPOBATh U XapaKTEPU30BaTh CBOMCTBA BEUIECTB B 3aBUCUMOCTU OT
93 UX COCTaBa W CTPOCHHS, NPUMEHEHHE BEIIECTB B 3aBUCUMOCTH OT UX
' CBOWCTB, BO3MOXHOCTh NPOTEKAHHWS XWUMHYECKUX NPEBpALICHUNA B
Pa3IMYHBIX YCIOBUAX
10 YMeHHne COCTaBIsATh MOJICKYJISIPHBIE U MOHHBIE YPABHEHUS PEaKlUii, B TOM
qucie:
10.1 peaKkIfii HOHHOTO OOMEHa
10.2 OKHCIIUTEIIbHO-BOCCTAHOBUTEIIBHBIX PEAKLUI
103 WITIOCTPUPYIOIINX XUMHUYECKHE CBOMCTBAa M3YYEHHBIX KJIAcCOB (TPYIII)
' HEOPraHUYECKUX BEIIECTB
10.4 MOJITBEPKTAIOIINX TEHETHUECKYIO B3aUMOCBSI3b MEXK/Ty HUIMU
11 YMeHue BIYUCIATh (IPOBOJUTH PacUEThI):
111 OTHOCHTEJIBHYIO MOJICKYJISIPHYIO U MOJISIPHYIO MacChl BEIIECTB, MaCCOBYIO
' JIOJIF0 XUMHYECKOT0 AJIEMEHTA B COEMHEHUN
11.2 MAaCCOBYIO JIOJIFO BEILIECTBA B PaCTBOPE,
11.3 KOJIMYECTBO BEIIECTBA U €r0 Maccy, 00hEM razoB
114 M0 YPaBHEHUSIM XMMHUYECKHX PEAKIMA U HAXOJUTh KOJIUYECTBO BEIECTBA,
' 00BEM U MacCy peareHTOB U MPOYKTOB PEaKIiu
12 Bnanenue (3HaHHE OCHOB):
OCHOBHBIMM METOJIaMH HAy4YHOTO IMO3HaHMsA (HAOIMIOZEHHE, U3MEpEHHe,
121 OKCTIEPUMEHT, MOJICIUPOBAHUE) TPH HM3YYECHHH BENIECTB M XUMHYECKUX
' SBIICHUN; yMeHHE c(HOpMYyIHpPOBATh MPOOJIEMY U MPEUIOKUTH MyTH €€
pelieHus
122 0e30macHOi paboThl ¢ XHMUYECKUMU BEIIECTBAMU, XUMUYECKOU MOCYAON U
' 71a00paTOPHBIM 000PYIOBAHUEM
12.3 npaBUiIaMy 0€30MacHOro OOpalleHHs] ¢ BEIIeCTBAaMH, HMCIOIb3YEeMbIMHU B
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MOBCEIHEBHON JKM3HU, MpaBWIaMHM TOBEICHHUS B LEIAX COepexeHUs
3I0pOBbSl M OKpPY)KAIOUIEH MNPUPOJHON Cpelbl; MOHMMaHWE Bpela
(omacHOCTH) BO3/1EUCTBHS HA )KUBBIE OPTaHU3MBbI ONPEACIEHHBIX BEIIECTB,

croco0oB YMCHBIICHUS U IMTPECAOTBPAIICHHUA UX BPCIHOI'O BOSI[CﬁCTBPIH

13

Hammuue IMPAKTHYCCKUX HABBIKOB IINIAHUPOBAHWA W OCYIICCTBJIICHUA

CICAYIOIUX XUMHUYECCKHUX SKCIICPUMCHTOB!

13.1

U3yueHHE U OnHcaHue (PU3MYECKHX CBOWCTB BELIECTB; O3HAKOMIIEHHUE C
(GU3NYECKUMU M XMMUYECKUMU SIBICHUSMM; OIBITHI, WUTIOCTPUPYIOIINE

IMPHU3HAKHU ITPOTCKAHUA XUMHYCCKUX peaxunﬁ

13.2

U3y4eHHE CIIOCOO0B pa3/IelICHUs CMeceit

13.3

IMMOJIYYCHHEC KHCJIOpOJa U U3YUYCHHE €ro CBOfICTB; IMOJIy4CHHUE BOAOpOJa U
HU3YUCHHUC €TI0 CBOﬁCTB; MOJIYYCHHEC YTJICKUCIIOTO rada U U3YUYCHHUEC €TI0

CBOﬁCTB; MOJIYUYCHHNEC aMMHaKa U U3YUCHUC CTO CBOWCTB

13.4

IIPUTOTOBJICHUE  PAacCTBOPOB  C  ONPEACIEHHOM  MAacCoOBOM  JOJIEH

paCTBOpéHHOFO BCIIICCTBA

135

NpPUMEHEHHE WHIUKATOPOB (JIakMyca, METHIIOpaH)ka U (eHoTaaenHa)

AJIL OIPEACIICHUA XapaKTEpa CPCJAbl B paCTBOpaX KHUCJIOT U Ienouei

13.6

HUCCICIOBAaHUEC U OIMHCAHUC CBOMCTB HCOPraHNYCCKUX BCIICCTB Pa3JINYHBIX
KJIaCCOB; H3YUCHHUC B3aUMOJICHCTBUS KHCJIOT C METa/lsllaMHd, OKCHUJIaMHu
MCTAJIJIOB, PACTBOPHUMBIMU U HEPACTBOPUMbBIMU OCHOBAHUSMU, COJISIMU;
MOJIY4CHHUE HEPACTBOPUMBIX OCHOBaHHﬁ; BBITCCHCHHEC OJHOro Merajjia
ApyrumMm U3 pacTtBOpa COJIM; HCCICIOBAHUC aM(l)OTepHBIX CBONCTB

TUAPOKCHUI0B aIFOMHUHUA U TUHKA

13.7

PEHICHUC JSKCIICPUMCHTAJIBHBIX 3a/la4d IO TEMaM: «OCcHOBHEBIE KIIACCHI
HCOPraHN4CCKUX COCﬂHHGHHﬁ)); ((3HCKTp0HI/ITI/I‘-IeCKa$I JUCCOoIanys»,
«Baxkneiiniye HeMeTaJlIbl U UX COCOAUHCHUSA», «Baxueiinme MeTaisl U UX

COCAUHCHUA»

13.8

XUMHYECKHE DKCIEPUMEHTHI, WILTFOCTPHPYIONINE MPHU3HAKH TPOTCKAHUS
peakIuii HOHHOTO OOMEHa; Ka4eCTBEHHBIE PEaKIIMK Ha MPUCYTCTBYIOIINE B
BOJIHBIX PacTBOpax MOHBL XJIOpUA-, OpoMuU-, HOAUI-, cyabdaT-, pocdar-,
KapOOHAT-, CWJIMKAT-aHUOHBI, THIPOKCHA-UOHBI, KaTHOHBI aMMOHWUS,
MarHusi, KaJbLUs, aloMuHMs, kenesa (2+) u xenesa (3+), memu (2+),

OHWHKa

14

VYMeHue:

14.1

NPEACTaBIATh  pe3yjibTaThl  JKCIEpUMEHTa B ¢GopMe  BBIBOJIOB,

J0Ka3aTcJIbCTB, Fpa(l)I/IKOB u Ta6J'H/IH U BBIBJIATH OMIIMPUYCCKUC
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3aKOHOMECPHOCTHU

YCTaHAaBJIMBATL CBA3HU MCKIY PCAJIbHO Ha6JIIOI[a€MBIMI/I XUMHNYCCKUMU

14.2 ABJICHUSMU M IIPOLIECCAMH, INPOUCXOJAIIMMU B MakpOo- U MHUKPOMHDE,

OOBSICHATH MPUYUHBI MHOTOOOpa3usl BEIIECTB

8 KJIACC

IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

Kon

HpOBepﬂeMLIﬁ IJIEMEHT COACPKAHUA

1

HCpBOHa‘-IaJII)HI)IG XUMHWYCCKUC IIOHATHUA

11

Hpez[MeT XUMHUH. Poiab XMMUM B JKU3HH YelIOBEKa. XHMMHS B CHCTEME HayK. Tena u

BemecTBa. GU3NYECKUEe CBOMCTBA BEIIIESCTB. ArperaTHoe COCTOSAHHUC BCIICCTB

1.2

IlonsTne 0 MeTomax MO3HAHMSA B XHUMHHU. YHCThIE BeEIECTBA U CMECH. Crioco0bI

pasaciICHUus cMecei

13

ATOMEI H MOJICKYIJIBI. Xumuueckrue 31eMeHThl. CHUMBOJIBI XMMHYECKHX DJIEMEHTOB.

[IpocThie 1 cl0KHBIE BelecTBa. ATOMHO-MOJICKYJISIPHOE YUCHHE

14

XumMudeckas (I)OpMyna. BanenTHOCTP aTOMOB XMMHYECKHX DJIEMEHTOB. 3aKOH
IIOCTOSAHCTBA COCTaBa BCIICCTB. OtHocuTenpbHasg aToMHas Macca. OTHOCHTENIbHAs

MOJICKYJIdpHasa Macca. MaccoBas T0JIs1 XUMHUUECKOTO 3JIEMEHTA B COSIMHECHIH

15

KonuuectBo BemectBa. Monbs. MonsipHas macca. B3anMocBsi3b KOJIMYECTBA, Macchl U
YUClla CTPYKTYPHBIX €IUHUI] BemiectBa. Pacu€rel mo Qopmynam XUMHUYECKHX

COoeqUHEHNN

1.6

duznyeckue U XMMHUYECKHUE SIBICHHUS. XMMUYECKash peaklus U €€ NMPU3HAKU. 3aKOH
COXpaHEHMsI MacChl BEIIECTB. XMMHUYECKHE ypaBHeHMs. Kiaccudukanus XHUMHUYECKUX

peakiuii (CoOeTMHEeHHs, Pa3I0KEeHUS, 3aMEIIeHUs, 0OMeHa)

1.7

XUMHUECKUH SKCIIEPUMEHT: 3HAKOMCTBO ¢ XMMUYECKOH MOCYI0H, C ITpaBUiIaMH paboThI B
naboparopuu U npuéMamu oOpaiieHus ¢ Jab0opaTOpHBIM 0O0OPYJOBaHHEM, U3YUYEHHE U
onucaHue (U3NYECKHX CBOMCTB 00pa3lOB HEOPraHUYECKUX BELIECTB, HaONI0/IeHUE
¢usnueckux (MIaBlIeHUE BOCKa, TasHUE JIbJla, pAaCTUPAHUE caxapa B CTYIKe, KUIEHHE U
KOHJIEHCAIlUs BOJIbl) U XUMUYECKUX (TOpEHHE CBEYH, MPOKATMBAHHE METHON MTPOBOJIOKH,
B3aMMOJICHCTBHE MeJla C KHUCJIOTOH) SIBICHHM, HAOIIOJEHWE W OIMHCAHHWE IMPU3HAKOB
IPOTEKAaHNUs XHMHUYECKUX PEaKLUil (pas3sioKeHHe caxapa, B3aUMOACHCTBHUE CEPHOMU
KHCIIOTBI C XJOpUAOM Oapwsi, pasnoxkenuwe ruapokcuma meau(Il) mpum nHarpeBanuw,
B3aMMOJIeiicTBHE kene3a ¢ pactBopoMm comu Meau(ll), uzydenune cnocoboB pazaencHuUs
cmeceil (C TOMOIIBIO MAarHurta, (QWIbTPOBAHWE, BHINAPUBAHUE, JUCTHILUISALUS,

xpomarorpadusi), TPOBEACHHE OYUCTKH TOBAPEHHOW COJIM, HAOIIOJCHHE W OIMCAaHWE
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pe3yJbTaTOB MPOBEACHUS ONbITA, HWUIIOCTPUPYIOIIETO 3aKOH COXPAHEHHS MaccChl,

CO3/IaHUE MOJIEJICH MOJIEKYII (IIapOCTEPKHEBBIX )

Baxneiimme MPEACTAaBUTCIIN HCOPIraHMYCCKHUX BCIICCTB

2.1

Boznyx — cmech rasos. CocrtaB Bozayxa. Kuciaopoa — 3ieMEHT M IPOCTOE BELIECTBO.
Haxoxxnenue kuciopoja B Ipupoze, (pU3MUECKHe U XUMHUYECKHE CBOMCTBa (peakuuu
ropenusi). Oxcuapl. Ilpumenenue kuciopoma. CrocoObl MONyYEHHs KHUCIOPOAa B
nabopatopur M mnpoMblnuieHHocTH. KpyroBopor kuciopoga B mpupone. O30H —

QIIOTPOIHAS MOJU(PHUKAIINS KUCIOPOAA

2.2

TernoBoil 3¢(eKkT XUMHUUECKOW peaklnuu, TEPMOXUMHUYECKUE YPaBHEHUS, K30- U
SHJOTEPMHUUYECKHE PEAKIIMH. TOIIMBO: Yroiab U METaH. 3arpsA3HEHHUE BO3/lyXa, YCUICHUE

napHUKOBOTO 3¢ dekra, pazpyieHrue 030HOBOTO CIIOS

2.3

Bonmopon —snemeHT u mpoctoe BemecTBo. Haxoxaenne Boiopoia B mpupoe, GusnuecKue

Y XUMHYECKHE CBOWCTBA, IPUMEHEHHE, CIIOCOOBI MmorydeHus. Kuciorsl u comu

2.4

MounsipHblii 00bE€M ra3oB. PacuéTel 10 XUMUYECKUM YPABHEHUSIM

2.5

®usnueckue CBOMCTBA BOAbl. Boma kak pactBoputens. PactBopbl. HacelmeHHble u
HEHACBIIICHHBIE pacTBOPBL. PacTBOpUMOCTE BewecTB B Boje. MaccoBas 10715 BEIEeCTBA B
pactBope. XUMHUYECKHE cBOMCTBa BoAbl. OcHOBaHMA. Ponb pacTBOpoB B Npupoie U B
JKU3HU yenoBeka. KpyroBopoT Bobl B pHupoe. 3arpsisHEHNE IPUPOAHBIX BOJ. OXpaHa u

OYHMCTKaA IIPUPOAHBIX BOJ

2.6

Knaccudukanus neoprannueckux coenunennit. Oxcunapl. Knaccudukamuss OKCHIOB:
cojeoOpa3ymomue (OCHOBHbIE, KHUCIOTHbIE, aM(OTepHble) U HecoJeoOpasyrolue.
Homenkiarypa okcumoB. dusznueckne U XMMHYECKHE CBOMCTBA OKCUAOB. [lomydenue

OKCHI0B

2.7

OcHoBanms. Knaccudukaiius OCHOBaHWM: MIENOYM W HEPACTBOPUMBIC OCHOBAHUSI.
Homenknarypa ocHoBaHuil. @PuU3MYECKHME W XHMUYECKHME CBOMCTBA OCHOBAHMHIA.

[Tonydyenne ocHOBaHMIA

2.8

Kucnotsl. Knaccuduxarus kucnor. Homenknarypa kucnor. duznueckue 1 XUMUYECKHE

cBoiicTBa KUCIOT. P aktuBHOCcTH MeTaiioB H.H. beketoBa. [Tonydenne kucior

2.9

Comu. Homenknatypa coseii. dusnyeckne U XUMHUYECKHE CBOMCTBa cosiel. Ilomydenne

coyei

2.10

I'eneTmueckas cBI3b MECXKIY KiTaCCaMH HCOPTraHUYCCKUX COC)II/IHGHI/Iﬁ

211

XUMHUYECKUH HKCIEPUMEHT: KAueCTBCHHOE OIPEIeIICHHE COACpPKaHUsl KHCIOpoAa B
BO3/yXe, TOJYy4YEeHHE, COOMpaHHWe, pPaclO3HABaHUE WM H3YYCHHUE CBOWCTB KHCIIOpPOJA,
Ha6J'IIOI[CHI/Ie B3aHMOIICI>’ICTBI/IH BCIICCTB C KHCIOPOAOM M YCIIOBHA BO3HHUKHOBCHHUSA U
MpeKparieHus: TopeHus (moxkapa), 03HAKOMJICHHE ¢ 00pas3iaMu OKCHJIOB U OMKMCAHUE WX

CBOWCTB, TOJy4eHHE, COOMpaHUE, pPACMO3HABAHWE M HW3YyUEHHE CBOKHCTB BOIOpOIA
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(ropenwue), B3aumoelicTBre Bojgopoaa ¢ okcugoMm meau(Il) (Bo3aMOKHO HCTONb30BaHUE
BUJICOMATEpHUaNoB), HaOmOJeHue o00pa3lloB  BEHIECTB  KOJIMYECTBOM |  MOJb,
WCCJICIOBAaHNE OCOOCHHOCTEH pACTBOPEHUS BEIIECTB C PA3IUYHON pPAaCTBOPUMOCTHIO,
MPUTOTOBJICHHE PACTBOPOB C OMpPENEIEHHON MAacCOBOIl oJiel pacTBOPEHHOTO BEIIECTBA,
B3aUMO/ICHCTBUE BOJIBI C METAJUIaMH (HaTpUEM U KajbllieM) (BO3MOXKHO UCIOJIb30BAHUE
BUJICOMATEPHUAIIOB), OINpEeIEHHe PACTBOPOB KHCIOT W IHIeNOoYel C MOMOIIBIO
WHUKATOPOB, MCCIEAOBaHUE 00pa3IlOB HEOPTAHUYECKUX BEIIECTB PA3JIMYHBIX KIIACCOB,
HaOJO/IeHue M3MEHEHHS OKpAacKd MHIUKATOPOB B pacTBOpax KHCIOT U ILEI0Yel,
uzydyeHue B3aumojeiictBusi okcuaa menu(ll) ¢ pactBopom cepHO KUCIOTHI, KHCIOT C
MeTaJlJIaMH, peakuuid HelTpaiu3anuu, T[ONy4eHHEe HEepacTBOPUMBIX OCHOBaHHIA,
BBITECHEHHUE OJIHOTO METaJlJIa IPYTUM U3 PACTBOPA COJIU, PEIICHHE SKCIIEPUMEHTAIBHBIX

3aJa4 1o TeMe «BaxkHelme Kiiaccel HCOPraHUYCCKUX COCHHHCHHﬁ»

[Tepuoaunueckuii 3akoH u [leproauueckas cuctema XumMuueckux snnementos J[. 1.
MenneneeBa. CtpoeHne aToMOB. XUMHUUecKas CBA3b. OKUCIUTEIBHO-

BOCCTAaHOBUTCJIbHBIC PCAKIINH

3.1

HepBLIe ITIOIIBITKH KJ'IaCCI/Iq)I/IKaI_[I/II/I XUMHUYECKHX 3JieMeHTOB. IloHsTHE O rpynmnax
CXOAHBIX 3JICMCHTOB (IIIGJ'IOLIHI)IC 1 ICJTOYHO3EMEIIbHBIC METAJIJIBI, TAJIOTCHBI, MHCPTHBLIC

FaBLI). 3JIGM€HTI>I, KOTOPBIC 06p33y1-OT aM(I)OTepHLIe OKCHUABI U TUAPOKCHUIBL

3.2

Ilepuonnueckuii 3akoH. Ilepuonnueckas cucrema XUMUYECKUX dneMeHToB J[.U.
MenneneeBa. KopoTkonepuonnas u mHHONepuoaHas ¢opmbsl  [lepuogndeckoit
cuctemsl Xumuyeckux 35eMeHToB .M. Menneneesa. Ilepuoas! u rpynmnsl. @usndeckuit

CMBICJI TOPAAKOBOTO HOMEPA, HOMECPOB NICPUOJa U I'PYIIILI 2JICMCHTA

3.3

Crpoenne aromoB. CocrtaB aToMHBIX danep. HM3oromsl. OnekTpoHsl. CrtpoeHue
AJIEKTPOHHBIX 000J0YEeK aToMOB MepBbIX 20 XuUMHUYecKHX 31eMeHTOB [lepuonndeckoit
cucrembl J[.MI. MenneneeBa. XapakTepUCTHKa XMMHYECKOTO >JEMEHTa IO €ro

nostoxenuto B [lepuonuueckon cucreme .M. Menneneesa

3.4

3aKOHOMEPHOCTH M3MEHEHMS paJuyca aTOMOB XMMHUUYECKUX DJIEMEHTOB, METAIUIMUYECKUX
M HEMETAJUIMYECKUX CBOMCTB IO Tpymnmam W nepuonam. 3HadyeHue llepuommueckoro
3akoHa U [leprogudeckoil CUCTEMBI XUMUYECKHUX JJIEMEHTOB JUIS Pa3BUTUS HAyKU U

npaktuku. J[.M. MenzaeneeB — yu€HbIil ¥ TpaklaHUH

3.5

XumMuueckas CBA3b. KoBanenrnas (HOHﬂpHaH )51 HCHOHﬂpHaﬂ) CBA3b.

SHGKTpOOTpI/IHaTeHBHOCTB XMMHYECKHX JIEMEHTOB. MloHHAs CBA3b

3.6

CrereHb OKHCJICHHA. OKHCIINTENIFHOBOCCTAHOBUTECIILHBIC PCaKmunu. Hpoueccsl

OKHCJICHMSA ¥ BocCTaHOBJIEHHUA. OKHCIUTEIN U BOCCTAHOBUTEIH

3.7

XUMHUECKUH HKCHEPUMEHT: M3Yy4YeHHE OOpa3lloB BEUIECTB METAIJIOB W HEMETAJUIOB,

B3aMMOJICCTBUE THUAPOKCHIA IIMHKA C PACTBOPAMH KHCIOT U IEJIOYEH, MPOBEICHUE
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OTBITOB, WJUTIOCTPUPYIOLIUX TPUMEPHI OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX pPEaKLNi

(ropeHue, peakuy pa3aokKeHUs, COETUHEHNS)

9 KJIACC

Kon

HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUSA

BemectBo n xumnueckas peakuus. [lopropenue

11

Ilepuonuueckuii 3akoH. llepuoamyeckass cucrema XuMHYeckux djaemeHToB [.M.
MenneneeBa. CTpoeHHe aToMOB. 3aKOHOMEPHOCTH B M3MEHECHHHM CBOMCTB XHMHYECKHX
AJIEMEHTOB MEPBBIX TPEX MEPHOJIOB, KU, KAIBLUS U UX COCTMHEHUN B COOTBETCTBHUH C

ITOJIOKCHUEM 3JICMCHTOB B HepHOﬂquCKOﬁ CUCTCMC U CTPOCHHUECM HMX aTOMOB

12

CrpoeHue BemiecTBa: BHJIbI XUMHUYECKOW CBS3M. THUIBI KPUCTAIUIMUECKUX PEHIETOK,
3aBUCHMOCTb CBOWCTB BELIECTBA OT TUIA KPUCTALNIMYECKON PEIIETKN U BUAA XUMUYECKON
cBsa3u. Kiaccudukanus 1 HOMEHKJIAaTypa HEOPraHWYECKUX BELIECTB (MEXIyHAapoJHas U
TpUBHAJIbHASA). XMUMHUUYECKHUE CBOMCTBA BEUIECTB, OTHOCALIMXCSA K PA3IMYHBIM KJlaccam

HCOPIraHUYCCKUX COCHHHCHHﬁ, ICHCTHYCCKAA CBA3b HCOPTAHUYCCKHUX BCILICCTB

13

Knaccudukanus XuMUUEeCKUX peakui MO pa3Iu4HbIM IpHU3HAKaM (IO YHCITY U COCTaBY
YYaCTBYIOIIMX B PEAKIMHU BEILECTB, MO TEIUIOBOMY 3P (EKTy, 0 U3MEHEHUIO CTEIeHeH
OKHCIICHHSI XUMHYECKUX JIEMEHTOB, 110 00paTUMOCTH, 0 YUaCTHIO KaTalu3aTopa). JK30-
U DHJOTEPMHYECKHE DEaKIMH, TepMOXMMHUYECKue ypaBHeHUs. [loHaTtue o ckopoctu

XUMHYECKOMN peakunun

14

[TonsiTrie 06 0OpaTUMBIX M HEOOPATUMBIX XMMHUECKUX peakiusax. [IoHsATHEe 0 TOMOTreHHBIX
U TETEPOreHHBIX peakuusax. [IoHdaTre o xumuyeckom paBHOBeCUHU. DAKTOPBHI, BIUAIOLINE

Ha CKOPOCTb XUMHYECKOH PpCaKkuu U IMOJIOKCHUC XUMHUYCCKOTI'O paBHOBECUA

15

OKuCINTEIIFHO-BOCCTAHOBHUTEIIHHEIC p€aKkuuu, 3J'ICKTpOHHBH71 0ajlaHC OKHCIIMTEIBHO-
BOCCTaHOBUTEIbHOM pCaKkuu. CocraBieHue ypaBHCHI/II\/'I OKHCIIUTECIBHO-

BOCCTaAaHOBHUTCIIbHBIX peaKIII/Iﬁ C UCITIOJIB30BAHUEM METOAa 3JICKTPOHHOI'O OanaHca

1.6

Teopust PAEKTPOTUTAYECKON AUCCONUALNK. DJIEKTPOIUTHI U HEINEKTPOIUTHI. KaTHOHBI,
aHUOHBI. MeXaHu3M JHMCCOLMAIMKA BEUIECTB C Pa3IUYHBIMU BHJIAMU XMMHYECKOU CBSI3U.
Crenens aucconmarnuu. CwibHBIE W CIa0ble AJEKTPOJUTH. Peakiuu MOHHOTO OOMEHa.
VYcnoBus MpoTeKaHWsl peakluii MOHHOTO OOMEHa, TOJMHBIE W COKpaIlIEHHBIE HOHHBIE
ypaBHeHUs peakiuii. CBOMCTBa KHUCIIOT, OCHOBAaHUHN W COJICH B CBETE MPEJCTABICHHUIN 00
AJIEKTPOJIUTUYECKON auccounanuu. KadecTBeHHble peaknuu Ha HOHBL. [loHsiTHe O

TUIPOJIN3E COJIei

1.7

XUMHUYECKUN SKCIEPUMEHT: O3HAKOMIICHHE C MOJEISMH KPUCTAUIMYECKHX PEETOK
HEOPraHMYECKUX BEIIECTB — METAIJIOB U HEMETa/UIOB (TpaduTa W aimMasa), CIOKHBIX

BCIICCTB (xnopnz[a HanI/ISI); HCCICAOBAHUC 3aBUCUMOCTHU CKOPOCTHU XUMHYSCKOMN pcakunn
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OT BO3JCHCTBUS Pa3IMYHBIX (PAKTOPOB; MCCIECIOBAHHE AIIEKTPOIMPOBOTHOCTH PACTBOPOB
BEIIIECTB, MPOIECcCca AUCCOMMAIUN KHCIIOT, MENIoUeit U cojiel (BO3MOXKHO HCIOJIb30BAHHE
BUJICOMATEPHAJIOB); TPOBEACHHE OMNBITOB, WUTIOCTPUPYIOMIMX MPU3HAKA TMPOTCKAHHS
peakiuii HOHHOTO oOMeHa (0O0pa3oBaHUE OCajiKa, BBIJCJICHHE Ta3a, 00pa30BaHHME BOJIbI);
OTIBITOB, WJUTFOCTPUPYIONIUX MPUMEPHI OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX —PEaKIUit
(ropeHHe, peakIuy pa3ioKeHUs, COCTUHEHHNS); paCIIO3HaBaHNE HEOPTaHUIECKUX BEIICCTB

C IIOMOIIBIO KAaYC€CTBCHHBIX peaKHI/Iﬁ Ha MOHBI; pECIICHNUEC OKCIICPUMEHTAIBHBIX 3a1a4

Hemeramis! 1 ux COCIMHCHUA

2.1

OOmast xapakrepucTuka TrajgoreHoB. OcoOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHbIE
creneHu okucienus. CtpoeHue U pU3NUYECKUe CBOMCTBA MPOCTHIX BELIECTB — raJlOreHOB.
XuMHYecKue CBOMCTBa Ha IpUMepe Xjopa (B3auMOAEUCTBUE ¢ METaJlIaMU, HEMeTaJlJIaMH,
menoyamu). XnopoBogopod. ConsiHasg KHCIIOTa, XUMHUYECKHE CBOMCTBA, IOJy4eHHE,
npuMeHeHue. JlecTBue Xjopa M XJIOPOBOJAOPOAA HAa OpraHM3M uenoBeka. BakHelmue

XJIOPpUAbI U UX HAXOKACHUC B IIPUPOAC

2.2

OOmast xapakrepucTtuka 3jeMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOEHHS aTOMOB,
XapakTepHbIe cTeneHn okucieHus. CtpoeHne U (Gpu3nyecKre CBOWCTBA MPOCTHIX BEUIECTB
— KHCIIOpoJa U cepbl. AJUIOTPONHbIE MOJU(PHUKAIMUA KUCIOpOJa U cepbl. XUMHUYECKHUE
cBoicTBa cepbl. CepoBOAOPOI, CTpoeHUe, GU3NIECKUE U XUMHUUYECKHe CBOMCTBA. OKCHIBI
ceppl Kak MpPEJCTaBUTENM KHUCIOTHBIX OKcuJoB. CepHas KucloTa, (u3Mueckue u
XUMHYECKHE CBOWCTBa (0OIIME KaK MpPEACTaBUTENsl Kilacca KHCIOT M CHelH(pHUUEcKUe).
XUMHUECKUE PeaKlny, JIeXkKallue B OCHOBE IMPOMBIIIUIEHHOT'O CIIOC00a MOJIy4eHUsI CepPHOM
kucinoTsl. [Ipumenenne. Conu cepHON KHCIOTHI, KAU€CTBEHHAs! peakiys Ha Cyab(paT-uoH.
Haxoxnenue cepbl 1 €€ COEqUHEHNI B IPUPOJE. XUMUYECKOE 3arps3HEHUE OKPYKAOIIEH
Cpebl COeMHEHUSMU Cepbl (KHCIOTHBIE J0XKIH, 3arps3HEHUE BO31yXa M BOJOEMOB),

CIIOCOOBI €T0 MpeaOTBPAICHUA

2.3

OO0mass xapakTepucTuka 31eMeHTOB VA-rpymnmbl. OcoOEHHOCTH CTPOEHUS AaTOMOB,
XapakTepHBbIE CTENIEHU OKHUCIEHHUS. A30T, paclpoCTpaHEHHE B Npupoje, GU3HYECKue U
XUMHYeCKne cBoiicTBa. KpyroBopor aszora B mpupoje. AMMHUAK, €ro (U3NYECKUE H
XUMHNYCCKHUEC CBOfICTBa, MOJIY4YCHHUEC U IIPUMCHCHHC. Comu aMMOHUA, HUX (1)I/ISI/I‘IGCKI/IG n
XUMUYECKHUE CBOMCTBA, MpuMeHeHue. KauecTBeHHast peakiys Ha MOHbI aMMOHUS. A30THas
KHCJIOTa, €€ ToJlydeHue, (Qu3nueckne ©W XHUMHUYECKHE CBOMcTBa (oOmme Kak
NpeICTaBUTENsl KJlacca KHUCIOT U cneuupudeckue). Mcmnonp3oBaHHEe HUTPATOB M COJEH
aMMOHHUS B KQYECTBE MHUHEPATBHBIX yI0OpeHM. XUMUYECKOE 3arps3HEHNE OKPYKaroen
Cpeabl COCAUMHCHHAMHU a30Ta (KI/ICHOTHBIG A0XKIU, 3arpsA3HCHHUC BO3AYyXd, IIOYBBI U

BOJIOEMOB)

2.4

®ocdop, amnorpornHsie MoguduKanuu Gocpopa, GpUMUECKUe U XUMHUYECKHUE CBOWCTBA.
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Okcua docdopa(V) u dochopHas kucimora, GU3MIECKHE M XHUMHYECKHUE CBOMCTBA,

nonydenue. Mcnonp3zoBanue GocdaroB B KauecTBE MUHEPAIBHBIX Y100pEHHIA

2.5

OO6mas xapakTepucTuka 3JeMeHTOB I[VA-rpynmel. OCOOEHHOCTH CTPOCHHSI aTOMOB,
XapaKTepHble  CTEMEHM  OKUCJICHMS.  YTIEpoA,  aJIOTPOMHbIE  MOAM(UKALUH,
pacmpocTpaHeHHe B MpUpojae, (U3HUECKUEe U XUMUYCCKHE CBOWCTBA. AJCOpOIMS.
KpyroBopor yrinepona B mpupoge. Okcuipl yriepoja, UX (QU3NYECKUE U XUMHUYECKUE
CBOMCTBA, JICUCTBUE HA KUBBIE OPraHU3MBbI, MOJIYYCHUE U IMPUMEHEHUE. DKOJIOTUYECKUE
npo0iieMbl, cBsi3aHHble ¢ okcuaoMm yriepona(IV); rumore3a rio0GanbHOTO MOTETIICHHS
KIIUMaTa; MapHUKOBBIA 3(dekT. YrompHas kuciaora w e€ colu, UX (U3NYECKHE W
XUMHUYECKHE CBOICTBa, MOJIyueHUe U NpuMeHeHne. KadecTBeHHas peakius Ha KapOoHaT-
noHsbl. Mcnonb3oBanne KapOOHATOB B OBITY, MEAMUIIMHE, MPOMBIIIJICHHOCTH U CEIHCKOM

XO03SIHCTBE

2.6

HepBOHa‘IaJ'ILHHe IIOHATUS 00 OpTraHU4YC€CKUX BCHICCTBAX KAK O COCAMHCHUAX YIJICpOJda
(MeTaH, 9TaH, 3TUJICH, ALICTHJICH, 3TAHOJI, TJIMLICPHUH, YKCYCHAA KI/ICHOTa). Hx coctaB u
XUMHYCCKOEC CTPOCHHUC. ITousiTie 0 OMOJIOTMYECKH Ba)KHBIX BCIICCTBAX: XHUpPaAX, 6em<ax,
YrieBogax — U UX pOJIM B KU3HU YCIOBCKA. MaTepI/IaJ'IBHOG CAUMHCTBO OPraHUYCCKUX H

HEOPraHWYECKUX COCITMHEHHI

2.7

Kpemuuii, ero ¢usnyeckue M XHUMHYECKHE CBOMCTBA, MNOJy4YeHHE U TPUMEHEHHE.
Coenunenus kpemHusi B npupoze. OOmue npexacraBieHuss o6 okcuae kpemHusaA(IV) u
KpCMHI/IeBOI\/JI KHCJIIOTE. CI/IJ'II/IKaTI)I, nux HUCIIOJIB30BaHHUEC B 6I>ITy, MEOUIINHE,
IPOMBIIIJICHHOCTH. BakHeline cTpouTesibHble MaTepHallbl: KEpaMUKa, CTEKJIO, [IEMEHT,
O6eroH, kene300eroH. [IpoOiembl 0€30MACHOTO  UCHOJIB30BAHUS  CTPOUTENBHBIX

MaTcpHraJioB B MMOBCEIHEBHOM KHU3HU

2.8

XUMHUECKUH SKCIEPUMEHT: H3ydeHHe OOpa3lloB HEOPraHMYEeCKUX BEIEeCTB, CBOWCTB
COJISTHOM KHMCJIOTBI; IIPOBEJICHHE KaUeCTBEHHBIX PEaKIUil Ha XJIOPUA-UOHBI U HAOIIOICHHUE
NPU3HAKOB WX MPOTEKAHUS; OIBITHI, OTpaXKaromue U3NIeCKUe U XUMUYECKAE CBOWCTBA
rajJloreHOB M WX COEAMHEHUH (BO3MOXHO MHCIOJb30BaHME BHJIEOMATEPHAIIOB);
03HAKOMJICHHE C 00pa3aMu XJIOPUI0B (TAJTOTEHUIOB); 03HAKOMJICHHE C 00pa3iaMu Cepbl
U e€¢ CcoelMHEHMSAMHU (BO3MOXKHO MCIIOJIb30BAaHME BHJEOMATEpPHAiOB); HAOIIOACHUE
nporecca OOyrIIMBaHUS caxapa TOJ eHCTBHEM KOHIIEHTPUPOBAHHOW CEpHOW KHCIIOTHI;
U3ydyeHHEe XUMHUYECKHMX CBOMCTB pa30aBleHHOW CEpHOM KHUCIOThI, IPOBEIACHUE
Ka4eCTBEHHOW peaknuu Ha CcyabpaT-HOH W HaONIOJeHWEe TpU3HaKa e€ NPOTCKAHHS;
O3HaKOMJICHHE C (U3MYECKMMH CBOMCTBaMHU a30Ta, (ochopa M UX COCIUHEHHH
(BO3MOXXHO HCIIOJB30BAHUE BHUIEOMATEPUATIOB), OOpa3liaMu a30THBIX U (HochHOpHBIX
ynoOpeHuit; moiydyeHue, coOupaHue, pacro3HaBaHHE U HM3y4YCHHE CBOWCTB aMMMUAKa;
NPOBE/ICHUE KAYECTBCHHBIX pEakIWii Ha HMOH aMMOHHUsA W ¢ocdaT-HOH W H3ydeHHE

IIPU3HAKOB MX NPOTEKAHUs, B3aUMOACUCTBUE KOHLEHTPUPOBAHHON a30THOM KHUCIIOTBI C
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Menplo  (BO3MOYKHO  MCIIOJIb30BAaHME  BHJCOMATEpHANIOB);  M3y4E€HUE  MoJelsei
KPUCTANIMYECKUX PEIIETOK anMasa, rpadura, QysuiepeHa; 03HAKOMIIEHHE C MPOLECCOM
aJcopOIMM  PAacTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM yIIIEM H  yCTPOHCTBOM
IPOTHBOIa3a; MoJydeHue, coOOMpaHue, paclioO3HaBaHUE U U3yUEHHE CBOMCTB YIVIEKHUCIIOIO
ra3a; MpOBEJCHHE KaueCTBEHHBIX PEaKUWil Ha KapOOHAT- W CHWIMKAT-HOHBI U H3y4YCHHE
IIPU3HAKOB  MX  INPOTEKAHMs;  O3HAKOMJICHHE C  NPOLYKIMEW  CHJIMKaTHOU
IIPOMBILUICHHOCTH; PEIICHHE OHKCIIEPUMEHTAIBHBIX 3a1ad 1o Teme «BakHelmue

HEMECTAJIJIBI 1 UX COCIUHCHUS)

MeTamnibl 1 UX COCTUHEHUS

3.1

O6Hla$I XAapPaKTCPUCTHKA XHUMHUUYCCKUX OJJICMCHTOB — MCTAJJIOB Ha OCHOBAHMU HX
IIOJIOKCHHUSA B HepnonnquKoﬁ CHUCTCEMC XHMHNUYCCKHX OJICMCHTOB I[I/I Menpaeneera u
CTPOCHHUA aTOMOB. CTpOGHI/Ie MeTalJIoB. MeTtannuueckas CBsA3b M MeETalandecKas

KpUCTAJIIMYECKAsl PEIETKA. DIEKTPOXUMHUECKUN Pl HAPSLDKEHUH METaJlIoB

3.2

duszndeckre ¥ XUMUYECKHE CBOMCTBA METAJJIOB. O6H.[I/IC CIIOCOOBI MMOJIYYCHUA MCTAJIOB.
ITonsTue o KOppO3ruu MECTAJIJIOB, OCHOBHEIC CIIOCOOBI 3aIlIUTHI UX OT KOPPO3UH. CriaBel

(cTanb, yyryH, JIOPATIOMUHUNA, OpOH3a) U UX IPUMEHEHHE B OBITY U MIPOMBIIIJICHHOCTH

3.3

H_IGJ'IOLIHHG MCTAJJIbI. IIOJIOKCHUC B HepI/IO,HI/I‘leCKOP’I CUCTCEMEC XMMHYCCKHX J3JICMCHTOB
I[I/I MeHﬂeneeBa; CTPOCHUC HX AaTOMOB; HaAXOXJICHHUC B IPHUPOAC. dusznueckue u
XUMHYECKHE CBOMCTBA (Ha MMpUMEPC HATPUA U KaJ'II/IH). OKCI/I,Z[BI U TUAPOKCUIABI HATPUA U

KaJius. HpI/IMeHeHI/Ie IIEIOYHBIX METAJIJIOB U UX COSIMHEHUI

3.4

[[{emroyHO3eMENBbHBIE METAJUIBI MarHui M Kajplui: mnoJokeHue B Ilepuogmueckoit
cucTeMe XUMHUYECKUX diieMeHToB [[.1. MeHneneeBa; CTpoeHUE UX aTOMOB; HaXO0XKJICHHUE B
npupoae. Du3nyecKkue M XHUMHUYECKHE CBOMCTBA MArHvs M Kajblus. Baxueiimme
COEJMHEHUs KanblUs (OKCUI, TUAPOKCHI, conu). KECTKOCTh BOABI U CIOCOOBI €&

yCTpaHEHHS

3.5

Amomunuii: nonoxenue B Ilepuoanueckoil cucreme XUMUYECKUX 3yeMeHToB JI.U.
Menzeneesa; CTpOEHHE aToMma; HaxOXkAeHUE B npupone. OPu3ndeckue U XUMHUYECKHE

CBOMCTBa amtoMUHUSA. AMGDOTEpPHBIC CBOMCTBA OKCHJIA U THAPOKCH 1A ATFOMUHHMS

3.6

Kenezo: mnonoxkenne B Ilepronnueckod cucteMe XuMHYECKUX dnemeHToB [JI.M.
MeHnneneeBa; CTPOCHHE aTOMa; HAXOXIECHHWE B mpupoje. PuU3NUecKhue U XUMHUYECKHE
cBoiicTBa xkene3a. Okcunsl, ruapokcunsl u conu sxenesa(ll) u xenesa(Ill), ux cocras,

CBOICTBA U MOJIyYEHHUE

3.7

XUMHUYECKUN HKCHEPUMEHT: O3HAKOMJIEHHE C OOpa3llaMH METaJUZIOB M CIUIaBOB, MX
($U3NUECKUMHU CBOICTBaMHU; H3y4YCHHE pE3YJIbTATOB KOPPO3UH METAUIOB (BO3MOKHO
UCIIOJIb30BaHUE BHCOMATEPHATIOB), OCOOCHHOCTEH B3aMMOACHUCTBUS OKCHJIA KaJbIUS U

HaTpHUs ¢ BOIOH (BO3MOXKHO HCIIOJIb30BaHUE BUAECOMATEPUAIIOB); UCCIEOBAaHUE CBOMCTB
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KECTKOM BOJBI; Tpollecca TOPEHHUS JKelle3a B KHUCIOpone (BO3MOXXHO HCIOJIb30BAaHUE
BHJICOMATEPHAIIOB); MIPU3HAKOB MPOTECKAHUS KAUYEeCTBEHHBIX PEAKIMA HAa WOHBI (MarHus,
KabIus, amoMmuHaus, nuHka, xkeneza(ll) u xxenesa(Ill), menu(Il); HabmoaeHUE U ONMCaHUE
MIPOIIECCOB OKpAIIMBaHUs IUIAMEHHM HMOHAMHM HATpHs, Kalusg W Kalblus (BO3MOXKHO
UCIIOJIb30BaHNE BHUJICOMATEPUAIIOB); WCCIEAOBaHUE aM(pOTEPHBIX CBONCTB THUAPOKCHUIA
QTIOMUHMS ¥ THUIPOKCHIA IIMHKA, PEIICHHE SKCIEPUMEHTAIbHBIX 3aJad I0 TeMe

«Baxxneimuye MeTamsl 1 UX COCIAHUHCHUA»

4 XUMHUS U OKpY>Karolas cpeaa

HoBble Matepuanbl U TeXHOJOTHM. BellecTBa U Marepualibl B MOBCEAHEBHOM >KU3HU
4.1 yeJoBeKa. XMMHS U 310pOBbe. be3ormacHoe MCnosib30BaHUE BEIIECTB U XMMHUUYECKUX

peakuuii B ObITy. [lepBasi TOMOIIb TPH XUMHYECKUX 0)KOTaX M OTPABIICHUSX

OCHOBBI 3KOJIOTHYECKOM I'paMOTHOCTH. XHUMHUECKOE 3arpsA3HCHUC Oprxcanmeﬁ CpCabl

[NAK. Pomp XuMUM B pEUICHWH D3KOJOTMYECKHX mpoOieM. I[IpupomHbie HCTOUHUKA

4.2
yIIeBOI0POAOB (yroiib, MPUPOIHBIN ra3, HEPTh), MPOAYKTHl UX MEepPepabOTKH, UX POJb B
OBITY 1 IPOMBIILIIEHHOCTH
XI/IMI/ILIGCKI/Iﬁ BKCHepI/IMeHTZ I/I3y‘IeHI/Ie O6p8.3LIOB MaTepI/IaJ'IOB (CTGKJ‘IO CIIJIaBbI MCTAJIJIOB
4.3 ’ ’

MOJIMMEPHbIE MaTepUAJIbI)

IHEPEYEHDB 3JIEMEHTOB COAEPXAHMUS, ITIPOBEPAEMBIX HA OCHOBHOM
IroOCYAAPCTBEHHOM 3K3AMEHE 110 XUMWUHU

Kon IIpoBepsieMblii 3J1IeMEHT COIEPKAHMUS

1 [IepBoHayaIbHBIE XUMUYECKUE IOHATHUS

11 YucTteie BemectBa u cMecu. CriocoOBI pa3ziesieHus: CMecei

19 ATOMBI M MOJIEKYJBl. XHMHUYECKHE D3JIEMEHTHl. CHMBOJIBI XUMHUYECKHX 3JIEMEHTOB.
' IIpocTsle U CIIOXKHBIE BEILIECTBA.

13 Xumnyeckass Qopmyina. BaleHTHOCTh aTOMOB XHMHYECKHX 3yeMeHTOB. (CTerneHb
' OKUCJICHHUS

14 3aKOH IOCTOSTHCTBA cocTaBa BewecTB. OTHOCUTENbHAs aTOMHast Macca. OTHOCHUTENbHAS
' MOJIEKYJIIpHas Macca. MaccoBast 107151 XMMUYECKOTr0 DJIEMEHTA B COEAMHEHUH

15 KomnuectBo BemectBa. Moinb. MosnsipHast Macca. MosipHbIii 00bEM Ta30B. B3aumocssi3b
' KOJIMYECTBA, MAaCChI ¥ YUCIIA CTPYKTYPHBIX €IUHUL] BEIIECTBA

16 ®uznyeckue U XMMHUYECKHUE SIBICHUS. XMMUYECKas peaklusl U €€ NMPU3HAKU. 3aKOH
' COXPaHEHHs MACChl BEMECTB. XUMUYECKUE YPAaBHEHUS

5 Ilepuognueckuii 3axkoH u Ilepuonnueckas cucreMa XMMHYECKUX 3JeMeHTOB J[.I.

MenneneeBa. CTpoeHHE aTOMOB
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2.1

Ilepnonnueckuit  3akoH. lleprogumueckas cucrema XuMuyeckux diemeHtoB J[M.
Menneneesa. Ilepuons! u rpynnsl. PU3HYECKUN CMBICI ITOPSAIKOBOIO HOMEPA, HOMEPOB

nepruoaa v rpymiibl 3JICMCHTA

2.2

Crpoenne aromoB. CoctaB aTOMHBIX sjep. M3orombl. Onekrponbsl. CrpoeHue
ANIEKTPOHHBIX 000JI0YeK aToMOB MepBbIX 20 XUMHUECKUX 3IeMEeHTOB lleproamueckoit

cuctemsl J[.1. Menneneena

2.3

3aKOHOM€pHOCTI/I B HM3MCHCHHMHU CBOMCTB XHMHYECKHX DJJICMEHTOB IICPBBIX TpéX
NnepruoaoB, KaJInd, KaJIbIHA (pa;:myca ATOMOB, SJICKTPOOTPUIATCIIBHOCTH, MCTAJNIMYCCKUX
N HCMCTALNIMYCCKHX CBOﬁCTB) U UX COCAUHEHUH B COOTBETCTBHMU C MOJOXCHUEM

9JICMCHTOB B Hepnonnt{ecxoﬁ CUCTECMC U CTPOCHUCM HMX aTOMOB

CTpOCHI/IC BCIIICCTBA

3.1

XumMudeckas CBSI3b. KoBasientnas (monsipHas " HEMOJISIpHAst) CBSI3b.
DIIEKTPOOTPULIATEILHOCTh XUMHUYECKUX 3jeMeHTOB. MoHHas cBs3b. MeTaminueckas

CBA3b

3.2

Tumnsr KpUCTAJUIMICCKUX peIlIéTOK (aTOMHaH, HOHHaAas, MeTaJ’IJ’II/I‘IeCKaﬂ), 3aBUCHUMOCTDb

CBOICTB BELIECTBA OT TUIA KPUCTAIIIMYECKON PEIIETKU U BUJ1a XUMHYECKON CBSA3U

Baxneiine MNpEACTAaBUTCIIN HCOPIraHMYCCKHUX BCIICCTB. Hemerannel u UX COSAUHEHHUS.

MeTansl 1 MX COEAUHEHUS

41

Knaccudukanms ©u  HOMEHKJIATypa  HEOPraHMYECKHX  COCAMHEHMI:  OKCHJOB
(conmeoOpa3zyroiiye: OCHOBHBIE, KHCIOTHBIE, aM(pOTEpHbIE) U HECcoJIeo0pa3ylolue;
OCHOBaHUH (IETOYN U HEPaCTBOPUMbBIE OCHOBAHUSA); KUCIOT (KUCIOPOJCOAEpKAIINE U

OeCKHUCIOPOAHbBIE, OTHOOCHOBHBIE U MHOTOOCHOBHBIE); COJIEN (CPEAHMX U KUCIIBIX)

4.2

dusznyeckre 1 XUMHUYCCKHE CBOMCTBA IMPOCTHIX BEIICCTB-HEMETAIJIOB: BOAOPOJAa, XJIOpa,

KHCIJIOPO/JIa, CephI, a30Ta, hocdopa, yriaepoaa, KpeMHH

43

duszndeckre M XUMHUUECKHE CBOMCTBA IMPOCTBIX BCIICCTB-MCETAJIJIOB: JIMTUA, HATPH,
Kajaus, Mardivsa U Kajadblus, aJIOMHUHHA, XKEIIC3a. 3HeKTpOXI/IMHIICCKHI>'I pan HaHpﬂ)KeHI/Iﬁ

MCTaJlJIOB

44

du3snyeckie W XHMHUYECKHE CBOMCTBaA BOOOPOAHBIX COGHI/IHeHI/Iﬁ HEMECTAJIJIOB:

XJOpPOBOIOPO/JIa, CEPOBOAOPO/IA, aMMHUAKA

4.5

dusnyeckre U XUMHYECKHE CBOMCTBA OKCUI0B HemeTaiutoB: cepsl (IV, V1), azora(Il, 1V,

V), docdopa(Ill, V), yraepoaa(ll, IV), kpemuusi(IV). [TonydeHue okCHaI0B HEMETAIIOB

4.6

Xumnaeckue cBoicTBa okcuoB: MetauioB |A—IIA rpynm, unka, meau(1l) u xxemesa(ll,

[11). [ToryueHre OKCHIOB METAILIIOB

4.7

XWMHUYECKHE CBOWCTBA OCHOBAaHMA U aM(OTEpPHBIX THAPOKCHUIOB (Ha MpuUMEpe

TUAPOKCUIOB AaJIIOMUHUS, Kene3a, LHMHKa). llomydeHume ocHoBaHMMT W aM(OTEpHBIX
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THAPOKCUIOB

OO01re XMMHUYECKHE CBOMCTBA KUCIIOT: XJIOPOBOIOPOAHOM, CEPOBOAOPOIHON, CEPHUCTOM,

4.8 CepHOH, a30THOH, pochopHO, KpeMHUEBOH, yronbHOU. OCOOBIe XMMUUYECKUE CBOHCTBA
KOHIICHTPUPOBAHHOMN CEpHOI M a30THOM KUcHoT. [Tomydenne KucIoT
4.9 OO0mre XuMUYecKrue CBOMCTBA cpeHuX cone. [lomyuenue comneit
410 [Tonmyyenue, cobupaHue, paclio3HaBaHUE BOAOPOJIA, KUCIOPOIa, aMMHUAKa, YIIIEKUCIIOTO
' rasza B 1a0opaTtopuu
411 [Momyyenne aMMuaka, CEpHOI U a30THOM KHUCIOT B MPOMBIIIIEHHOCTH. OO0IIue crocoos!
' MOJTYYCHHUS] METAJIIOB
412 I'enernyeckas CBsA3b MEXIY KJIaccaMi HEOPTaHUIECKUX COSTUHEHUI
3) XHUMHUYECKUE PEAKIIUH
Knaccugukaius XUMHYSCKUX PEAKIUK 110 Pa3IHYHbIM MIPU3HAKAM: TI0 YUCIIYy U COCTaBY
5.1 YUYaCTBYIOIIMX B PEAKIIUK BEIIECTB, MO TEIUIOBOMY 3((deKTy, M0 M3MEHEHHIO CTeIICHE!
OKHCIICHHSI XHMUYECKHX JICMEHTOB
- TemnoBoit 3pdexkr XuMUYecKol peakiuu, TEPMOXMMHUYECKHE YpaBHEHHs. OK30- U
' HHAOTEPMUYECKHE peakinu. TepMOXUMHUUECKHE YPaBHEHUS
OKHUCTUTENIbHOBOCCTAHOBUTENbHBIE — peakuud. OKHUCIUTENd W BOCCTAHOBUTEIH.
5.3 [Ipoueccer OKUCJIEHUS u BOCCTAHOBJICHMS. ONEeKTPOHHBIN OanaHc
OKHCITUTEITbHOBOCCTAHOBUTEIIBHOW PEAKIINU
c4 Teopuss dIEKTPOIUTUYECKON Jucconmanui. KaThoHBI, aHWUOHBL. DNEKTPOIUTH U
' HEeRNEeKTponuThl. CHUIIbHBIE U cladble SJeKTPOIUTh. CTeneHb TUCCOIMALNU
- Peakuuu nonHoro oOMeHa. Y cnoBHs MPOTEKAaHUS PEeaKIMii HOHHOTO OOMeHa, MOJIHbIE U
' COKpaIEHHBIC HOHHBIE YPaBHEHUS peaKiuit
6 XuMHUs ¥ OKpYKarolas cpeaa
BemiectBa 1 MaTepualisl B TOBCEAHEBHOM *KM3HM YeloBeKa. bezomacHoe ucrnonb3oBaHue
6.1 BEIIECTB W XWUMHYECKMX peaknuii B nabopatopuu W ObITy. I[lepBas momomrs mpu
XUMHUYECKHUX 0KOTaX M OTPABICHUSIX
XUMHUECKOE 3arpsi3HEHHE OKpyXarolled cpeapl (KUCIOTHBIE TOXAW, 3arps3HEHue
6.2 MIOYBBI, BO3JIyXa W BOJOEMOB), CIIOCOOBI €ro mpeaoTBpanienus [IpeaensHas qomycTumast
' koHneHTpanus BemectB (IIJIK). Ponp Xxumum B pemieHHH 3KOJOTHYECKUX IMPOOIEM.
VYcunenne napHUKOBOTO 3P dekTa, pazpynieHne 030HOBOTO CIIOS
[Ipumenenue cepsl, azota, gocdopa, yriepoaa, KpeMHHS W UX COCIUHECHUA B OBITY,
63 MEIHIIMHE, TPOMBIIIJICHHOCTH U CEIbCKOM X03siiicTBe. [IpuMeHeHe MeTaioB U CIIJIaBOB

(cranp, 4yryH, AIOpaTOMUHUN, OpoH3a) B OBITY U MPOMBIIUICHHOCTH WX COCIWHEHUH.

IIonsatue o KOppo3uu METAlJIOB, OCHOBHBIC CIIOCOOBI 3alUTHI UX OT KOPPO3UHn
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[TpupoaHbIe HICTOYHUKH YTIEBOIOPOAOB (Yroib, IPUPOIHBINA Ta3, HEPTH), MPOAYKTHI UX

o4 nepepaboTku (0eH3UH), UX POJIb B OBITY U IPOMBILIICHHOCTH
[lepBoHauanpHble MOHATUSA 00 OPraHUMYECKUX BELIECTBAX KaK O COEIMHEHUSX YIiepona

65 (MeTaH, 5TaH, ATWJCH, alleTWICH, TaHOJ, TNIMLEPUH, yKCycHas kucinota). [lonstue o

' OMOJIOrMYECKH Ba)XKHBIX BEIIECTBAX: XHpax, O€JIKax, yIJIeBOJaX — U UX POJHU B JKU3HU
YeoBeKa

7 Pacuértsr:

7.1 1o popMyJiaM XUMHUYECKUX COSTUHEHHUI

7.2 Macchl (MacCcoOBO) JI0JIM PAaCTBOPEHHOTO BEIIECTBA B pACTBOPE

7.3 110 XUMUYECKUM yPaBHEHHSAM

57




YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOLECCA

1. Xwumws. 8 kiacc: yue0. as odieoopasoBareabHbix yupexaenuii / O.C. ['abpuensH. - 3-¢ us.,
ctpeotwr. - M.: [lpoda, 2022. - 286 c.
2. Xwumus. 9 kiacc: yue0. s odieoopasoBarenbHbix yupexaenuit / O.C. ['abpuensH. - 3-e u3.,

ctpeotutl. - M.: JIpoda, 2022. - 288 c.

METOAUYECKHUE MATEPHUAJIBI 1JI51 YYUTEJIA

1. T'abpuensn O. C., Bocko6oiinukosa H. I1., flmykoBa A. B. HacronpHas kaura yuuresns. Xumus. 8
KI1.: Meroauueckoe nocodue. - M.: JIpoda, 2021.

2. Taopuensa O. C., fmykosa A. B. Terpaap s 1a00paTOPHBIX ONBITOB M IPAKTHYECKHUX padboT. 8
k1. K yaebnuky O. C. 'abpuensna «Xumus. 8 kinace». M.: [Ipoda, 2022.

3. TabpuensH, O. C. Meroaunueckoe nocodue k yaeouuky O. C. I'adpuensna «Xumus». 8 kinace / O.
C. I'abpuensa. — M. : JIpoda, 2021. — 109.

4. Tao6puensn, O. C. Meroguyeckoe nocodue k yueouuky O. C. ['abpuensna «Xumusy». 9 kiacc / O.
C. I'abpuensn. — M. : JIpocda, 2021. — 108.

5. Xumus : texHomormueckue KapThl kK ydeOHuKy O. C. 'abpumensnHa «Xwumusi. 8 kmaccy :
Meroaundeckoe nmocoowue / JI. . Acanoa. — M. : JIpoda, 2020

6. Xumus @ TexHojormueckue KapTbhl K ydeOHuKy O. C. I'abpuensnHa «Xumus. 9 kmaccey :
Meroandeckoe nmocoowue / JI. . Acanoa. — M. : [Ipoda, 2018

7. Xwumus. 8 ki1.: KonTponbsHbie 1 mpoBepouHbie paboThl K yueOHuky O. C. 'abpuensna «Xumus. 8»
O. C. I'abpuensH, I1. H. bepe3kun, A. A. Ymakosa u ap. - M.: Jlpoda, 2022. [lanusie
HUDPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET

http://www.college.ru/chemistry/

http://experiment.edu.ru/ http://school-collection.edu.ru/

hhttp://www.informika.ru/text/database/chemy/Rus/chemy.html

http://hemi.wallst.ru/ ttp://fcior.edu.ru/

http://www.alhimik.ru/ http://hemi.wallst.ru/

58


http://www.college.ru/chemistry/
http://experiment.edu.ru/
http://school-collection.edu.ru/
http://www.informika.ru/text/database/chemy/Rus/chemy.html
http://hemi.wallst.ru/
http://www.alhimik.ru/
http://hemi.wallst.ru/

		2025-12-17T14:48:59+0300
	ТОПОРИКОВА НАТАЛИЯ АЛЕКСАНДРОВНА




