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r. Huwxkaexkamck 2025
IMMOSACHUTEJIBHAA 3AIINCKA

[IporpaMma o XuMuu Ha YpOBHE OCHOBHOT'O 00111ero 00pa3oBaHMs COCTaBJICHA Ha OCHOBE
TpeOOBaHUIl K pe3yJpTaTaM OCBOECHHS OCHOBHOH 00pa3oBaTENIbHON IMPOrpaMMbl OCHOBHOI'O
obmero oOpaszoBanus, npenctaBieHHbIX B ®I'OC OO0, a Taxke Ha OCHOBE (enepanbHOU
paboueii mporpaMmbl BOCIIUTAHUS U C YUETOM KOHUEMIMH IPENoAaBaHusl yueOHOro mpeamera
«Xumusi» B 00pazoBaTeNbHBIX Opranm3anusiax Poccuiickoit deaepanum.

[IporpaMmma mo xuMHuHM Ja€T MPEACTABICHUE O IENAX, OOIIeH CcTpaTteruu OOydeHUs,
BOCIIUTAaHUST M Pa3BUTHA OOYYAIOIIUXCS CPEACTBAMH Y4eOHOrO NpPEAMETa, YCTaHABIHWBACT
o0s3aTeNnpHOEe MPEIMETHOE COJEpXKaHUE, MPelyCMaTpUBAET paclpeiesieHue ero mo Kjiaccam u
CTPYKTYpUPOBAHHUE T10 pa3fiesiaM U TeMaM MPOrpaMMBbl 110 XUMHH, OMPeIesieT KOJINYECTBEHHbIE
U KaueCTBEHHBbIE XapaKTEPUCTUKH COJEp’KaHUS, PEKOMEHIYEMYIO IIOCIEI0BaTEIbHOCTh
U3YYEHHUS XUMHUU C Y4ETOM MEXKIIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€H, JIOTMKU y4e€OHOIo
mpolecca, BO3PacTHBIX 0COOCHHOCTEH 00ydJaroluXxcsi, OnpeAesseT BO3MOXKHOCTU MpeaMeTa AJis
peanuzanuu TpeOOBaHMM K pe3yabTaTaM OCBOCHMSI OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMbl Ha
YPOBHE OCHOBHOT'O OOIIIET0 00pa30BaHus, a Takke TpeOOBaHUM K pe3yabTaTaM 00ydeHUs] XUMUU
Ha YpOBHE LeJeil Wu3ydyeHHs NpeaMeTa U OCHOBHBIX BHJOB yue€OHO-IIO3HABATEIbHON
JEeSTEIIbHOCTH 00YYaroIIerocs o OCBOCHUIO Y4EOHOTO COJIepKaHusl.

3HaHME XUMUH CIIY’)KUT OCHOBOH A1 (pOpMHpOBaHUS MUPOBO33pEHUsT 00ydaroerocs, ero
NPECTaBICHUN O MAaTEPHATILHOM €IMHCTBE MUPA, BAXKHYIO POJIb HTPAIOT (POPMHUPYEMbIE XUMHUECH
IIPEJICTaBICHUS O B3aUMOIPEBPAILECHUAX SHEPTUU U 00 HBOJIIOLMHU BEILIECTB B IPUPOJIE, O MYTAX
pelieHuss TI00aTbHBIX MPOOJIEM yCTOMYMBOIO pa3BUTHS 4YEIOBEYECTBA — CBIPHEBOIA,
HHEPreTUUECKOM, MUILEBON U 3KOJIOrHYecKoi 6€30MacHOCTH, MPOOIeM 3]paBOOXPAaHEHUSI.

N3ydenune xumun:

CIOCOOCTBYET pealu3alMiid BO3MOXKHOCTEH JJisi camMOpa3BUTUS U (OpPMHUPOBaHUS
KYJIBTYpBI JINYHOCTH, €€ 00111el 1 PYHKIIMOHAIBHON rpaMOTHOCTH;

BHOCHUT BKJIaJ] B ()OPMHPOBAHUE MBIIUIEHUS U TBOPUYECKHX CIIOCOOHOCTEH 00yyaromuxcs,
HaBBIKOB  MX  CaMOCTOSTENbHOM  yuyeOHOM  JesITeIbHOCTH,  3KCIEPUMEHTAIbHBIX U
UCCIIEIOBATEIbCKUX YMEHHUI, HEOOXOJUMBIX KaK B IIOBCEJIHEBHOM JKU3HHU, TaK U B
poeCCHOHAIBHON JESATEIHHOCTH;

3HAKOMHUT €O CHNEUU(UKON HAyYHOrO MBIIUICHUS, 3aKJIaIbIBA€T OCHOBBI 1IE€JIOCTHOTO
B3TJIS1a HA €IUMHCTBO MPHUPOJIBI U YETIOBEKA, SIBJISIETCS OTBETCTBEHHBIM ATArioM B JOPMHUPOBAHUU
€CTECTBEHHO-HAyYHOU I'PaMOTHOCTH O0YyYaroIINXCs;

crocoOcTByeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-HAyYHBIM
3HAaHUSIM, K TPHPOJIE, K 4YENIOBEKY, BHOCHUT CBOM BKJIAJ B 53KOJOTMYECKOe OOpa3oBaHHE
o0yJaromuxcs.

JlanHble HampaBiieHHs B OOy4eHHH XUMHUHU OOecredyMBaroTCsl CHelU(UKON colep:kaHus
yueOHOro mpeaMeTa, KOTOPBIA SIBISETCS MEJarormyeckyd aJanTHPOBAaHHBIM OTpakeHUEM
0a30B0il HAyKH XMMHHU Ha ONpPEAEIEHHOM dTare e€ pa3BUTHsL.

Kypc xuMuu Ha ypoBHE OCHOBHOTO 0O0IIero oOpa3oBaHMsS OPUEHTHPOBAH Ha OCBOEHHUE
00y4aroIMMHUCS CUCTEMbI MIEpBOHAYATIbHBIX MOHATHI XUMUHU, OCHOB HEOPraHUYECKONH XUMHUU U
HEKOTOPBIX OTAENIbHBIX 3HAYMMBIX MOHATHH OPTaHUYECKOW XUMHUH.

CrpykTypa colepkaHHs MPOrpaMMbl 110 XUMHH C(HOPMHPOBaHA HAa OCHOBE CHCTEMHOTO
noaxoja kK eé m3ydeHuro. CopepixaHHE CKJIAAbIBAETCSI U3 CUCTEMBI MOHATHH O XMMHUYECKOM
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9JIEMEHTE W BEIIECTBE M CHUCTEMBbI TOHATHH O XuUMHUYecKod peakuuu. OOe 3TH CHCTEMBI
CTPYKTYPHO OPraHU30BaHbl MO NPHUHIMIY IOCJIEI0BATEILHOIO Pa3BUTHUS 3HAHMM HA OCHOBE
TEOPETUUECKUX MPEJCTaBICHUN Pa3HOTO YPOBHSI:

— aTOMHO-MOJIEKYJISIPHOT'O YYEHHS KaK OCHOBBI BCEI'O €CTECTBO3HAHUS;

— Ilepuonuueckoro 3akona /[. 1. MeneneeBa kak OCHOBHOTO 3aKOHA XUMMUH;

— YUEHHUSI O CTPOCHHUH aTOMa U XMMUYECKOU CBSI3H;

— IPEJCTABICHUN 00 AIIEKTPOTUTUICCKON JUCCOIMAIINH BEIIECTB B PACTBOPAX.

Teopernueckne 3HAHUS PACCMATPUBAKOTCS HA OCHOBE SMIIMPUYECKH ITOJYYEHHBIX H
OCMBICJICHHBIX (DaKTOB, pa3BUBAIOTCS IIOCJIEJOBATEILHO OT OJHOTO YpPOBHSA K JpPYromy,
BBITIONHSSL (DYHKIIUM OOBSICHCHHSI W MPOTHO3MPOBAHUS CBOWMCTB, CTPOSHHUS M BO3MOXKHOCTEH
MPaKTUYECKOr0 MPUMEHEHHUSI U TOJTYyYEHHUS U3y4YaeMbIX BEIIECTB.

OcBoeHHe MPOrpaMMbl IO XUMHUHU CIIOCOOCTBYET (HDOPMHUPOBAHMIO TPEACTABICHUS O
XMMUYECKOM COCTAaBJISIOIIECH HAYYHOM KapTUHbI MHUpa B JIOTUKE €€ CUCTEMHON MpPHUPOJBI,
[IEHHOCTHOTO OTHOIIEHHUS K HAYYHOMY 3HAaHUIO M METOJIaM MO3HaHus B Hayke. M3ydueHnue xumun
MPOUCXOAUT C TPUBJICUEHHEM 3HAHUN W3 paHee M3YYCHHBIX YYEOHBIX MPEIMETOB:
«Oxpyxaromuit Mup», «buonorus. 5—7 knacce» U «Pu3uka. 7 Ki1ace.

[Tpu u3yyeHNr XUMUU TPOUCXOAUT (OPMHUPOBAHKE 3HAHUI OCHOB XMMHYECKON HAyKH Kak
00J1aCTH COBPEMEHHOTO €CTECTBO3HAHUS, MTPAKTUUECKON JCATEIHLHOCTH YEJIOBEKa U KaK OJJHOTO
13 KOMIIOHCHTOB MHPOBOW KYJIbTYpHI. 3ajada y4eOHOro mpeaMeTa COCTOUT B (pOpMHpPOBAHUU
CUCTEMbl XUMHUYECKHX 3HAHHA — Ba)KHEHIINX (DAKTOB, MOHATUH, 3aKOHOB U TEOPETHYECKHX
MOJIOKEHUH, JOCTYMHBIX OO0OOIIEHWH MHPOBO33PEHYECKOTO XapakTepa, S3bIka HayKH, B
MpUOOIIEHNN K HAYYHBIM METOJIaM MTO3HAHUS TIPU U3YUYCHUH BEIIECTB M XMMHYECKUX PEaKIuil, B
GbOpMHUpPOBAaHMM W PA3BUTUU TIO3HABATENIbHBIX YMEHUW W HMX TNPUMEHEHHUHM B Yy4YeOHO-
MO3HABATENBHON U y4eOHO-UCCIIE0BATEIbCKON NeATeIbHOCTH, OCBOCHUH MPaBUIl OE30MacCHOTO
oOpallieHus ¢ BEIeCTBAMU B MTOBCETHEBHOM JKU3HH.

[Ipn u3yuyeHUH XMMHUH Ha YPOBHE OCHOBHOT'O OOIIEro oO0pa3oBaHUs Ba)KHOE 3HAUCHHUE
NpPUOOPENTH TaKKUe LIETH, KaK:

— (popMmHupoBaHUE MHTEIIEKTYaTbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K caMOOOPa30BaHHMIO,
COTPYIHUYECTBY, CAMOCTOSITEILHOMY TPUHATHIO PEIIeHUH, CIOCOOHOM amanTHpOBaThCS K
OBICTPO MEHSIOIIUMCS YCIOBHSM KU3HU;

— HampaBJICHHOCTh OOYYEHHUS Ha CHCTEMaTHYECKOE MPUOOIICHHE OO0yJaromuxcs K
CaMOCTOSITEJIbHOW  [MO3HABATEIbHOW  JEATEIbHOCTH, HAay4YHbIM  METOAAaM  IO3HaHU,
(bopMUPYIOLIUM MOTHBALIMIO U Pa3BUTHE CIIOCOOHOCTEN K XUMHH,

— ofecrieueHue YCJIOBHMM, CHOCOOCTBYIOUIMX MPHOOPETEHUIO OOYYaOIIMMUCS OIbITa
Pa3HOOOpa3HOM JEeATETHLHOCTH, MO3HAHWS W CaMOTIO3HAHWS, KIFOUEBBIX HABBIKOB (KJIFOYEBBIX
KOMTIETESHIIH ), UMEIOIINX YHUBEPCATbHOE 3HAUCHUE ISl PA3IMYHBIX BUAOB JCSITEILHOCTH;

— ¢popmupoBanue o6mIel PYHKIIMOHATHHON U €CTECTBEHHO-HAYYHONH TPAMOTHOCTH, B TOM
YUCJIe YMEHUN OOBSICHATH U OLICHUBATH SIBIICHUS OKPYXKAIOIIETO MHUpPA, MCIOJIb3yS 3HAHHS U
OTBIT, TIONYYCHHBIC TPU HW3YYEHWH XUMHUHU, TPUMEHATh WX TPH pelieHuu TmpoljemM B
IIOBCEIHEBHOM JKU3HU U TPYAOBOH EATENBHOCTH;

— (opMupoBaHue y 00y4arOMMXCs TYMAHUCTUYECKUX OTHOIICHHM, TOHUMAHUS [ICHHOCTH
XUMUYECKUX 3HAHUU I BBIPAOOTKH DKOJOTHYECKH IIeIeCO00pa3HOro TMOBEJAEHUS B OBITY U
TPYAOBOM JEATEIIBHOCTH B LEAX COXPAHEHHUS CBOETO 3J0POBbI M OKPYXKAIOIMIEH MPUPOIHOMN
cpensl;
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— pa3BUTHE MOTUBALMU K 00YUYEHHUIO, CHOCOOHOCTEHN K CAMOKOHTPOJIIO U CAaMOBOCIIUTAHUIO
Ha OCHOBE YCBOCHHS OOIIEYETOBEYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOODY
npodUiIs ¥ HANPABICHHOCTH JTaTbHEHUIIIEro 00yueHusl.

OO61iee yuCiIO YacoB, OTBEAEHHBIX I M3yYEHUS XMMHUH HAa YPOBHE OCHOBHOI'O OOILEro
obpazoBanusi, coctaBisieT 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B HefeN0), B 9 kimacce — 68
4acoB (2 4aca B HEJIEIO).

COJEPKAHUE OBYYEHUA

8 KUIACC

IlepBoHaYaJbHbIe XUMHYECKUE TOHATHUS

[Ipeamer xumuu. Poiib XMMHUM B >KM3HM 4YeJIOBEKa. XUMHA B CUCTEeMEe HaykK. Tema u
BemlecTBa. Pdusnyeckue cBOiicTBa BewllecTB. ArperaTHoe cocTosHue BemiecTB. lloHsTHE O
METO/ax MOo3HaHMs B XUMUU. UncTeie BemecTBa U cMecu. CriocoObI pa3/ieieHus: cMecei.

ATOMBI W MOJIEKYJbl. XHUMHUYECKHE 3JIeMEHThl. CHUMBOJIBI XHMHYECKUX 3JIEMEHTOB.
[TpocThle U cloKHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumnueckass (¢opmyna. BalleHTHOCTb aTOMOB  XUMHMUYECKHX 3JEMEHTOB. 3aKOH
IIOCTOSTHCTBA cocTaBa BellecTB. OTHOCUTENIbHAA aToMHasi Macca. OTHOCUTENbHAS MOJIEKYJISIpHAs
Macca. MaccoBast 1011 XUMHUYECKOI'0 JIEMEHTA B COEMHEHHH.

KonnyectBo BemiectBa. Mosb. MoinsipHas Mmacca. B3aumocBs3b KonMuyecTBa, Macchl U
quciIa CTPYKTYPHBIX €MHUI] BelecTBa. Pacuérsl no popmysiaM XUMHUYECKUX COCTUHEHUH.

O®usnyeckue M XUMHYECKHE SIBJICHUS. XHUMHUYECKas peakuuss U e€ IMpU3HAKU. 3aKOH
COXpaHEHMsI MacChl BEIIECTB. XuMUUeckue ypaBHeHUs. Kiaccudukanus XUMUYECKUX peakuuil
(coenuHeHUs, pa3IokKEeHUs, 3aMEILeHHs], OOMEHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHYECKOM MOCYyI0#, MmpaBuwiaMu paboOThl B JaOOpaToOpuu U MpUEMaMH
oOpareHusi ¢ J1abopaToOpHBIM O0OpPYJAOBaHUEM, M3YYEHHE M ONMUCAHUE (DU3UYECKUX CBOMCTB
00pa3IoB HEOPTraHMYECKUX BEIIECTB, HaOM01eHne (pr3nueckux (TUTaBJICHHE BOCKA, TasTHUE JIbJIA,
pacTupaHue caxapa B CTyINKe, KUIIEHUE U KOHJIEHCALlUsl BOJIbI) 1 XUMUYECKUX (TOpPEHUE CBEYH,
IpOKaJIMBaHUE MEAHOH MPOBOJIOKH, B3aUMOJICHICTBHE MeJla ¢ KUCIIOTOI) sIBIeHUH, HabIoaeHne
U ONHCAaHWE TMPU3HAKOB IMPOTEKAHHWA XUMHUYECKHX peakuud (pas3jiokeHue caxapa,
B3aMMOJICIICTBHE CEPHON KHMCIIOTHI C XJIOpHIOM Oapusi, pasioxkeHue ruapokcuaa meau (1) npu
HarpeBaHuu, B3auMojeicTBue sxenesa c pactBopoM coiau meau (II), m3ydenme crnoco6oB
pas3jiereHuss CMeced: ¢ MOMOILBI0 MarHuTa, (WIbTPOBAaHHE, BBIIAPUBAHUE, AUCTHILIALMA,
xpomaTtorpadusi, TpOBEeIEHHWE OYUCTKH TMOBAPEHHOM COJM, HaONIO/IeHHe U OIlHCaHue
pe3yJIbTaTOB IMPOBEJEHUS OIbITA, WLTIOCTPUPYIOIIETO 3aKOH COXPAaHEHHWS MacChl, CO3/IaHue
MoJiesielt MOJIEKYIT (IIapOCTEPIKHEBBIX ).

BaskHeiiue npeacTaBuTeIM HEOPraHUYECKHUX BeleCTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kuciaopona — 3J€MEHT M IPOCTOE BEIIECTBO.
HaxoxneHnue kuciopoja B nmpupoje, PU3ndeckue U XMMUYECKHUEe CBOWCTBA (peakluy TOPEHUs).
Oxcunpl. Ilpumenenue kucinopoga. CrocoObl TOJTy4eHHUs KHCIOpoJa B JIabOpaTopuu U
IpoMbIIIIeHHOCTH. KpyroBopot kuciopona B mpupoae. O30H — ajutoTporiHas MOJU(pHUKaINS
KHCIIOpO/ia.

TemoBoit 3(PexT XUMHUYECKONW peakIHH, TEePMOXMMHMYECKHE YpPaBHEHHUS, 3K30- H
OHAOTEPMUYECKUE peakUMU. TOIIMBO: yrosb M MeTaH. 3arps3HEHUE BO3/yXa, YCHUJICHHE
HNapHUKOBOTO AP QeKTa, pa3pylIeHne 030HOBOTO CIIOS.
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Bomopoa — »smemeHT M mpocroe BemecTBo. HaxoxkaeHue Bogopoaa B IIPUPO/E,
duznUecCKre 1 XUMUIECKHE CBONCTBA, MPUMEHEHHE, CITIOCOOBI TToNTydeHusl. KUCIoThI U comu.

Monsipublii 00bEM ra30B. Pacu€Tbl 1o XUMHUYECKUM YpaBHEHUSIM.

®dusnueckue cBoMcTBa BOAbL. Boja kak pactBoputenb. PactBopbl. HacklimeHuele u
HEHACBIIICHHbIE PAacTBOpbl. PacTBopuMOCTh BewlecTB B BOoAEe. MaccoBas 10is BellecTBa B
pacTBope. XuUMHUECKHEe CBOMCTBa BoAbl. OcHOoBaHus. Poiab pacTBOpOB B MpUPOJE U B KU3HU
yenoBeka. KpyroBopor Boabl B mpupoje. 3arpsi3HEHHE MPUPOIHBIX BoA. OXpaHa M OYHMCTKA
MPUPOJIHBIX BOJ.

Knaccudukanus Heopranmdeckux coeauneHuit. Oxcunpl. Kiaccubukanus OKCHIIOB:
coneoOpa3yroline (OCHOBHBIC, KHCIOTHEIE, aM(OTepHEIe) U HeconeoOpasyomue. HomeHnkiarypa
OKCcHA0B. DU3NUECKHUE U XUMUYECKHE CBOMCTBA OKCUIOB. [TonydyeHne oKkCuaoB.

OcHoBanus. Knaccudukanuss oOcHOBaHMIA: MIENOYM UM HEPACTBOPUMBIE OCHOBAHUA.
Homenknarypa ocHoBaHuil. @u3nueckue M XUMHUYECKHE cCBOWcTBa OcHOBaHMU. [lomyuenue
OCHOBAHMH.

Kucnotsl. Knaccudukanus xucnor. Homenknarypa kucinor. @u3nueckue ¥ XUMHUYECKUE
cBoiicTBa kuciot. Pan akrusHoctu metauioB H. H. bekerosa. [lonyyenue Kucior.

Comu. Homenknatypa cosieil. @u3znueckue U XMMUYECKHe cBoicTBa coiiedd. [lonmyuenue
COJICH.

I'eneTnueckas CBS3b MEKY KJIACCAMU HEOPTAHUYECKUX COCTMHEHUN.

Xumuueckuit Ikcnepumenm:

KaueCTBEHHOE OMpeeNieHue COJepKaHUsl KUCIOpOoJa B BO3AyXe, MOIyYeHHE, COOMpaHUe,
pacrio3HaBaHUE W HM3YUYECHHE CBOMCTB KHUCJIOpOJa, HAOIO/IEHWE B3aMMOJCUCTBHUSI BEIIECTB C
KHCJIOPOJIOM U YCJIOBUSI BOZHMKHOBEHUS M TPEKpaIIeHUsI TOpeHus (IoXkapa), 03HAKOMJICHHE C
oOpa3llaMu OKCHIOB M ONUCAaHHE HMX CBOMCTB, MOJy4YeHHE, COOMpaHUE, pacro3HABaHUE U
M3Yy4EeHHE CBOWMCTB BoAOpoda (TOpeHue), B3auMojJeicTBHUE Bogopona c¢ okcugom Mmeau (II)
(BO3MOXHO HCTIOJIB30BaHUE BUCOMATEPUATIOB), HAOIIOACHIHE 00pPa3IOB BEMIECTB KOJIUYECTBOM
1 momnb, uMccaeaoBaHUE OCOOEHHOCTEW PACTBOPEHHUS BEIIECTB C PA3IMYHONW PACTBOPHUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPENEIEHHOM MAacCOBOM [J0JIEM PacTBOPEHHOIO BELIECTBA,
B3aMMOJICIICTBHE BOABI C MeTaljlaMu (HaTpueM M KalblueM) (BO3MOXKHO HCIOJIB30BaHUE
BHJIEOMATEPHAIIOB), MCCIIEIOBaHWE OOpa3llOB HEOPTaHWYECKUX BEIIECTB PA3JIMUHBIX KIJIACCOB,
HaOJIIOJICHUE M3MEHEHUsI OKPACKM WHIMKATOPOB B PAcTBOpaX KHUCIOT U IIEJIOYEH, M3ydeHUe
B3anmojeiictBust okcuga menu (II) ¢ pacTBopom cepHOM KHMCIOTBHI, KUCIOT C MeTajlaMH,
peakuMii HeWTpaiau3alud, NOJyYeHHE HEepPAaCTBOPUMBIX OCHOBAHMI, BBITECHEHHWE OJIHOTO
MeTaJljla JPYTUM U3 pacTBOPA COJIM, PEIIEHUE SKCIIEPUMEHTAIbHBIX 3a/1a4 1o TeMe «Baxnenmue
KJIACChl HEOPTaHUYECKUX COCTUHEHUIN.

IHepuoauueckuii 3axoH u Ilepuoanueckasi cucrema xumudeckux djiementos JI. M.
MenpeneeBa. CTpoeHne aToMOB. XMMH4YeCKas CBA3b. OKNCINTEIbHO-BOCCTAHOBUTEIbHbIE
peakuumn

[lepBble TOMBITKK KiIacCH(PHUKAIUA XUMHUUYECKHX dJeMeHTOB. [loHsATHe o0 Tpymnmax
CXOJIHBIX 3JIEMEHTOB (IIEIOUYHbIE U LIEIOYHO3EMEIbHbBIE METAJIbI, TaJOT€Hbl, HHEPTHBIE Ta3bl).
DNEeMEHTHI, KOTOPbIE 00pa3yroT aM(OTEpHBIE OKCUIBI U THIPOKCHIBI.

Ilepnonnueckuit 3akoH. Ilepmonmueckas cucrema XuMuU4yeckux »siemeHtoB J[. .
MenneneeBa. Koporkonepuognas u juinHHOnepuoaHas ¢opmbl Ilepuognueckoit cucteMbl
xumuueckux dsnemeHToB J[. M. MenneneeBa. Ilepuonst u rpymnmbl. DU3HYECKHH CMBICT
MOPSAAKOBOTO HOMEpA, HOMEPOB NEPUOIA U TPYIIIIBI AJIEMEHTA.
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Crtpoenne aromoB. CoctaB aroMHbIX szaep. HW3orombl. OnektpoHbl. CTpoeHHe
AJIEKTPOHHBIX 000JI0YEK aTOMOB MEpBBIX 20 XUMUYECKHUX dJIeMeHTOB [leprnoanyeckoil CuCTeMbl
. W. MeHnngeneeBa. XapakTepUCTUKAa XHMHUYECKOTO 3JIEMEHTAa II0 €ro IMOJOXEHUIO B
ITepuoanueckoii cucreme JI. 1. Menpaeneena.

3aKOHOMEPHOCTU U3MEHEHUS pauyca aTOMOB XUMHUYECKHUX 3JIEMEHTOB, METAJUIMYECKUX U
HEMETAJUIMUYECKUX CBOMCTB MO IPYIIaM U MEPUOIaAM.

3nauenue [lepuognueckoro 3akona u Ilepuoguueckoil cCTEMbl XUMHUYECKHUX AJIEMEHTOB
JUIs1 pa3BUTUS HAyKu U npakTuku. J1. 1. MenaeneeB — yu€HbI U IpakIaHKH.

Xumuueckas CBS3b. KoBanentnas (monsipHas u HEMoJIsIpHast) CBA3b.
DIIEKTPOOTPULIATETLHOCTh XUMUYECKUX 3JIEMEHTOB. lloHHAas CBA3b.

Crenenb  okucieHus. OKUCIUTEIBHO-BOCCTAHOBUTENbHBIE  peakiuu. [Ipouecchb
OKHCJICHUS U BOCCTAaHOBJIEHUS. OKUCINUTEIN U BOCCTAHOBUTEIIN.

Xumuueckuit Ikcnepumenm:

u3ydeHue oO0pas3loB BEIIECTB METAUIOB M HEMETAJIOB, B3aWMOJCHCTBHE THUIPOKCHIA
[IMHKA C pacTBOpPaMHU KUCIOT W IIEJI0Yel, MPOBEJACHHUE OIBITOB, HILTIOCTPUPYIOMIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKIUil (TOpEHUE, PEAKIIUU PA3JI0KEHUS, COSTUHEHHS ).

Mescnpeomemmnuie ceazu

Peanuzanusi MeXIpeAMETHBIX CBSI3€H MPU M3YYCHUH XUMHH B 8 KJIaCCE€ OCYIIECTBIISICTCS
4yepe3 UCIOJb30BaHWE KaK OOIIMX ©CTECTBEHHO-HAYYHBIX TIOHATHH, TaK W IOHSATHH,
ABJISIFOUIUXCSI CACTEMHBIMU JIJI51 OT/AEJIbHBIX PEIMETOB €CTECTBEHHO-HAYYHOIO LIUKJIA.

OO0mue ecTecTBEHHO-Hay4YHbIE MOHSITHS: HAy4YHbIH (DaKT, THUIIOTE3a, TEOPHsl, 3aKOH,
aHaJM3,  CHUHTE3,  KIacCH(UKAIUsA,  IMEePUOJUYHOCTh,  HAOMIOJIEHHE,  IKCICPUMEHT,
MO/ICJIMPOBAHUE, U3MEPEHUE, MOJICIIb, SIBIICHUE.

®u3nka: Marepus, aToMm, D3JEKTPOH, NPOTOH, HEUTPOH, HOH, HYKJIHUJ, H30TOIIbI,
pPaZlOaKTUBHOCTh, MOJIEKYJNa, JJIEKTPUUYECKUN 3apsl, BEIIeCTBO, TelO0, O0BEM, arperaTHOe
COCTOSIHME BEIEeCTBa, ra3, (U3UYECKHE BEIUYHHBI, CAMHHUIIBI W3MEPEHUs, KOCMOC, TUIAHETHI,
383151, ComHIie.

buonorus: porocunres, neixanue, ouocdepa.

['eorpadus: armocdepa, ruapochepa, MHHEpAIbl, TOpPHbIE TMOPOIBI, TOJE3HBIC
HCKOIIaeMble, TOTUIUBO, BOJAHBIE PECYPCHI.

9 KJIACC

BemecTBo M XMMHYeCKas peaKkuust

Ilepuonuueckuin 3akoH. llepuoamueckass cucremMa xumuueckux a3nemeHtos . H.
MengeneeBa. CrpoeHHEe aTOMOB. 3aKOHOMEPHOCTHM B HW3MEHEHMHM CBOWCTB XUMHYECKHX
AJIEMEHTOB TIEPBBIX TPEX MEPUOAOB, Kajus, KAJIbIHUSI W WX COSAMHEHUH B COOTBETCTBHH C
MOJIOKEHUEM AJIEMEHTOB B lleproanueckoi cucteMe U CTpOEHUEM UX aTOMOB.

CrpoeHue BelecTBa: BHAbl XUMUYECKON CBA3M. THNBI KPUCTAUIMUYECKUX PEHIETOK,
3aBUCUMOCTh CBOWCTB BEIIECTBA OT THIMA KPUCTAUTMYECKOW PEMIETKHM W BUAA XUMHUUYECKOU
CBSI3H.

Knaccudukanus ¥ HOMEHKIATypa HEOPraHWYECKHUX BEIIeCTB. XHMHUYECKHE CBONCTBA
BEILECTB, OTHOCAIIUXCS K Pa3JIMYHBIM KJIacCaM HEOPraHMYECKUX COEIMHEHHM, TeHeTHYecKas
CBSI3b HEOPTaHUYECKHUX BEIIECTB.

Knaccudukanus XUuMHUYIECKUX PEaKIUi MO Pa3InIHBIM MpH3HAKaM (IO YHCIIY U COCTaBY
YUaCTBYIOIIMX B PEAKIUU BEIIECTB, MO TemIoBOMY 3(dexTy, Mo H3MEHEHHIO CTeleHen
OKHUCJICHUS XUMHUYECKUX DJIEMEHTOB, IO OOpaTUMOCTH, MO YYACTHIO KaTalu3aTropa). DK30- U
SHJIOTEPMHUUYECKHUE PEAKIUU, TEPMOXUMUYECKNE YPABHEHUS.
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[TonsiTe O CKOpOCTH XUMHYECKOW peakiuu. [ToHsTHE 00 OOpPAaTHMMBIX U HEOOPATUMBIX
XUMHUYECKHX peakiusx. [loHsATHE O TOMOTeHHBIX W TETePOreHHBIX peakmusx. [loHsTHEe O
karanuze. lloHarne o XxumuueckoM paBHOBecuU. DakTOphl, BIHAIOIIME HA CKOPOCTh
XUMHUYECKON peaKIMU U MOJI0KEHNE XUMUYECKOTO PAaBHOBECHS.

OKHCITUTENIbHO-BOCCTAHOBUTEIBHBIE PEAKIMM, DSJIEKTPOHHBIM OallaHC OKUCIUTENIbHO-
BOCCTAaHOBUTENBbHON peakuuu. CocTaBlleHUE YpaBHEHUH OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKIuii ¢ UCIOJIb30BaHUEM METO/1a JIEKTPOHHOTO OanaHca.

Teopust 3MEKTPOIUTHUECKON NUCCOLMALNU. DNEKTPOJIUTHI U HEANIEKTPOIUTHL. KaTHOHBI,
AQHUOHBI. MexaHH3M JAHMCCOIMAIlMM BELIECTB C Pa3jIMYHbIMU BHJAAMU XHUMHYECKOH CBS3U.
Crenenp qucconnanuyl. CUabHbIE U ClIa0bIe AIEKTPOIHUTHI.

Peakuuu noHHoro o6MeHa. YCIIOBHS NMPOTEKaHUs PEAKIMii MOHHOTO OOMEeHa, TOJHbBIE U
COKpall€HHblE MOHHbIE ypaBHEHUs peakiuil. CBOWCTBa KUCIOT, OCHOBAHHMI M COJIE B CBETE
MpEJCTaBICHU 00 SIEKTPOIMTUYECKON Aucconuanui. KadecTBeHHbIE peakIMyd Ha HOHBI.
[TonsTHE O THIPONHU3E CONEN.

Xumuueckuii Ikcnepumenm:

O3HAKOMJICHHE C MOJENSMU KPUCTAJUTMUECKUX PEHIETOK HEOPraHUYECKUX BEIIECTB —
METaUIOB M HeMeTauioB (rpadura W anamasa), CJIOXKHBIX BEIISCTB (XJIOpUAA HaTpHs),
UCCJIEJOBAaHUE 3aBUCUMOCTH CKOPOCTH XMMMUYECKOH pEaKkIuu OT BO3ACHCTBUS PA3IUYHBIX
(GakToOpoB, UCCIIEOBAHUE 3JIEKTPOIPOBOAHOCTH PACTBOPOB BEILECTB, IpOLEcca JUCCOLUALNU
KHUCTIOT, IIeJo4Yel W coleil (BO3MOXKHO HCIONb30BaHHE BUIEO MaTepuasoB), MPOBEICHUE
OTIBITOB, WILTIOCTPUPYIOIIUX MPHU3HAKK MPOTEKAHHs Peakiuii MOHHOTO oOMeHa (oOpa3zoBaHUE
ocajZika, BBIICIICHHE Tra3a, OOpa3oBaHME BOJBI), OIBITOB, WUIIOCTPUPYIOIIUX IMPHUMEPHI
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX pPEaKLUUN (FOpeHHE, peaklUuu pa3IokKEHHs, COCAUHEHMS),
pacrmo3HaBaHHE HEOPTaHMYECKHX BEIIECTB C IMOMOIIBI0 KAaYeCTBEHHBIX pPEaKIUil Ha HOHBI,
pELIeHNE SKCIIEPUMEHTAIBHBIX 3a/1a4.

HemeTasibl M MX coeIUHEHUS

OOmiass xapakTepucThUka rajoreHoB. OCOOEHHOCTH CTPOEHHUsI aTOMOB, XapaKTEepHBIE
crenenn okucieHus. CTpoeHne M (puU3HUeCKHe CBOICTBA MPOCTHIX BEIIECTB — TaJOTCHOB.
XUMHYEeCKHEe CBOWCTBA Ha MpHMepe XJjopa (B3aMMOICHCTBHE C MeTajulaMH, HeMeTaJUlaMu,
nienoyamu).  XuopoBoaopod. ConsiHas KWCIOTa, XMMHMYECKHE CBOMCTBA, IMOJIyY€HUE,
npuMeHeHue. JlelicTBre XJiopa U XJIOpOBOJOPO/Ia Ha OPraHK3M uesoBeka. BaxkHelme Xaopuas
U UX HaXO0XJACHHUE B IPUPOJIE.

OO6mas xapaktepuctuka 31neMeHTOB VIA-rpynmbel. OcoOEHHOCTH CTpPOEHHS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHune M (QU3MYecKHe CBOMCTBA MPOCTHIX BELIECTB —
KHUCIIOpOJia M cepbl. AJUIOTPONHBIE MOIU(UKAIIMU KUCIOPOJa U cepbl. XUMHUYECKUE CBOMCTBA
ceprl. CepoBOZOpOA, CTpoeHue, (U3NYeCKHue M XUMUYecKue cBoHcTBAa. OKCHIBI Cepbl Kak
MPEJICTAaBUTENN KUCIOTHBIX OKCUAOB. CepHasi KUCIOTa, PU3NYECKUE U XUMHUYECKHE CBONCTBA
(obmue Kak MpeAcTaBUTENS Kilacca KHUCIOT M crenuduyeckue). XUMHUYECKUE peakiu,
JeXalle B OCHOBE MPOMBILIUIEHHOTO croco0a MoJdy4yeHUs cepHol KucioTel. I[IpumeHnenue
cepHoit kucinoTel. Conu cepHON KUCIOTHI, KaueCTBEHHAs peakius Ha cyiabdaTr-uoH. HaxoxaeHue
ceppl M €€ COeIMHEHUH B IpUpoae. XHMHUECKOE 3arps3HEHUE OKpYKAWoIEeH cpeabl
COECTMHEHUSIMU cepbl (KUCIOTHBIE O, 3arps3HEHHE BO3yXa U BOJOEMOB), CIOCOOBI €ro
MPEIOTBPALLIECHUS.

OO0mass xapakTepucTHKa dJeMEeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHBIE CTETMCHH OKHUCIECHHS. A30T, paclpoCTpaHeHHe B Tpupoje, (Quudeckue u
XUMUYECKHe cBOMCTBa. KpyroBopot azora B mpupoje. AMMHUaK, ero pu3ndeckue 1 XMMHUIECKHe
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CBOWCTBA, MOJIlydyeHHEe U puMeHeHne. Conu aMMOHUS, UX (PU3HYECKHE U XMMHUYECKHE CBOMCTBA,
npuMmeHeHue. KadecTBeHHas peakuys Ha MOHBI aMMOHHS. A30THas KHUCIIOTa, €€ IOJIy4EHUE,
¢u3nueckue M XMMHUYECKHME CBOiicTBa (0OmIMEe Kak TNpEeACTAaBUTENs Kiacca KUCIOT |
cneuuduyeckue). Mcnonap3oBaHue HUTPATOB M COJEH aMMOHHUS B KauyecTBE MHUHEPAJIbHBIX
ynoOpeHnil. XUMHUYecKoe 3arpsi3HEHUE OKpY’Karolleld Cpeibl COeINHEHUSIMU a30Ta (KUCIOTHBIE
JOX/IM, 3arpsi3HEHHE BO3[yXa, MOUYBbI M BOAOEMOB). Docdop, ammoTpornHbie MOIU(PUKAITIH
docthopa, puznyeckue u xummuueckue cBorictBa. Oxcun ¢ocdopa (V) u pochopHas kucioTa,
¢du3nyeckue M XUMHMYECKHE CBOWMCTBa, nosiyueHue. lcmonb3oBanue QocdaroB B KauecTBe
MHUHEPAJIbHBIX Y100pEHUH.

OO6mas xapakrepuctuka 35eMeHTOB IVA-rpynmbel. OcoOEHHOCTH CTpPOEHHUS aTOMOB,
XapaKTepHbIE CTENIEHH OKUCIEHHS. YTIEPOJ, aJUIOTPOIHbIE MOIU(BHUKAIINH, PACTIPOCTPAHEHUE B
npupoze, pusnueckue u XuMudeckue cBoictBa. Ancopbuus. KpyroBopot yrieposaa B mpupoe.
Oxcuzpl yriaepona, Ux (pU3HMUecKue U XMMUYECKHe CBOMCTBA, JIefiCTBUE Ha JKUBbIE OPTaHU3MBI,
NOJy4eHHE U TIPUMEHEHHE. DKOJIIOTHYEeCKHEe MPOOIeMbl, CBSI3aHHbIE ¢ OKcuaoM yriepoaa (IV),
TUIOTe3a TII00aJBHOTO TMOTEIUICHHS KIIMMarta, MapHUKOBBIN 3¢ dekr. YrompHas kucimora u e
COJM, UX (PU3MUECKHME M XUMHMYECKHE CBOICTBa, IOJydyeHMEe W npuMeHeHue. KauecTBeHHas
peakuus Ha  KapOoHar-uMoHBL.  Vcmonb3oBaHue  KapOOHAaTOB B ObITY, MEAULUHE,
IIPOMBIIIJIEHHOCTH U CEIbCKOM XO35HCTBE.

[lepBoHayanbHble MOHATHS 00 OPraHMYECKMX BELIECTBAX KaK O COEAMHEHMSIX YIJepoJa
(MeTaH, 3TaH, ATWUJIEH, AaleTWJIEH, 3TaHOJ, IJMLIEPHH, YyKCycHas kuciora). IlpupogHsie
UCTOYHUKU YTJIEBOAOPOAOB (yrojib, NPUPOAHBIA ra3, HE(Th), HNPOAYKTHl HX MepepabOTKu
(OeH3uH), UX poJIb B OBITY U MPOMBINUICHHOCTH. [I0HATHE O OMOJIOTMYECKN BXKHBIX BEIIECCTBAX:
KUpax, Oelkax, yriaeBoJax — W HMX pOJIM B KU3HU 4YeJlOBeKa. MarepualbHOE €IUHCTBO
OpPraHUYECKUX U HEOPraHMYECKUX COEAMHEHHH.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBOWCTBa, IOJyY€HHE M NpPUMEHEHHE.
Coenunenus kpemMHusi B mnpupoje. OOume mnpencrasieHuss o6 okcuge kpemuus (IV) u
KpeMHUeBOM kucioTe. CUIIMKAThI, UX UCIIOJIb30BaHKE B OBITY, B IPOMBIIIIEHHOCTU. BaxHeilmue
CTpOMTENIbHbIE MaTepHajbl: KepaMHUKa, CTEKJIO, ILEMEHT, OeTOoH, Xkene300eToH. IIpobiaembl
0€30I1aCHOT0 MCII0JIb30BaHMS CTPOUTEIBHBIX MaTEpPHAIOB B IOBCEAHEBHOM KU3HU.

Xumuueckuii IKcnepumenn:

U3y4eHHue 00pa3lloB HEOPraHMYECKUX BEILECTB, CBOMCTB COJITHOM KHCJIOTHI, MPOBEACHUE
Ka4eCTBEHHBIX PEAaKLUH Ha XJIOPUA-UOHBI U HAOMIOJACHUE MPHU3HAKOB MX MPOTEKAHMs, OMBITHI,
oTpakarolye (pU3N4YecKue U XMMUYECKHE CBOMCTBA T'aJIOT€HOB M UX COEAMHEHUI (BO3MOXHO
HCIIOJIb30BaHUE BUJAEOMATEPUAIOB), O3HAKOMJIEHHME C 00pa3llaMy XJIOPUIOB (TajJOr€HUIOB),
O3HAKOMJICHHE C oOpa3laMu cepbl U €€ COeIMHEHUSMU (BO3MOXHO HCIOJb30BaHUE
BU€OMaTepuasoB), HaOdIoleHHEe Tpolecca OOYITMBaHUS — caxapa IOx  JeicTBHEM
KOHIIGHTPUPOBAHHON CEPHOM KHCIOTHI, U3yUYe€HHE XUMHUECKUX CBOMCTB pa30aBlIeHHON CepHOU
KHUCJIOTBI, TIPOBEJCHUE KaueCTBEHHOM peaklMu Ha cynb(arT-uoH U HaOIoJleHue IpHu3HaKa eé
MPOTEKaHUs, O3HAKOMJIEHHE ¢ (PU3MYEeCKMMM CBOWCTBaMHU a30Ta, ¢ocdopa M MX COEIUHEHUHN
(BO3MO’KHO HCIIOJIb30BaHKE BUAEOMATEPHUAIIOB), 00pa3liaMH a30THBIX U POCHOPHBIX YA0OpEHUIA,
nojydeHue, coOupaHue, pacro3HaBaHWE M U3yYEHHE CBOWCTB aMMHUaka, IPOBEACHUE
KaueCTBEHHBIX peakUuid Ha HMOH aMMOHUS U QocdaT-uOH U HU3YYEHHE NPU3HAKOB HX
MPOTEKaHUs, B3aMMOJCICTBHE KOHIIEHTPUPOBAHHOW a30THOM KHUCIOTHI ¢ MeIbI0 (BO3MOXKHO
UCITOJIb30BaHUE BHUJIEOMATEPUANIOB), M3YUYEHUE MOJeNell KPUCTAUIMUECKUX PElETOK aiMasa,
rpaduTa, ¢yuiepeHa, O3HAKOMIIEHHE C MPOIECCOM aACOpOIMH PAcTBOPEHHBIX BEILIECTB
aKTUBUPOBAHHBIM YIVIEM M yCTPOICTBOM IPOTHBOra3a, IOJy4eHnue, COOMpaHue, paclio3HaBaHUE
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W M3y4YEHUE CBOWCTB YTJIEKHCIIOTO Trasa, MPOBEJCHUE KAUYEeCTBEHHBIX PEaKIMid Ha KapOoHAT U
CUJIMKAaT-UOHbl W W3YYEHHE I[IPU3HAKOB HX MPOTEKAHMS, O3HAKOMIICHHE C NPOAYKIMEH
CUJIMKAaTHOM MPOMBILUJIEHHOCTH, PELICHUE SKCIEPUMEHTAIBHBIX 3ajad 1o teme «Baxnenmue
HEMETAJIJIBI M UX COCTUHCHUS.

MeTajibl M MX COeAHMHEHHS

OOmas xapakTEepUCTHKAa XWMHUYECKHX DJEMEHTOB — METAJUIOB HAa OCHOBAaHUU HX
nonoxkeHus B [lepuonnueckont cucreme xumudyeckux aemeHToB . 1. MenaeneeBa u cTpoeHus
aroMoB. CTpoeHuE MeTaIOB. MeTtamnuyeckas CBsi3b M METAUIMYECKash KpHUCTaIMYecKas
pemérka. ODJIEKTPOXUMUYECKUN Pl HaOpsDKEHUW MeTauioB. DU3MYECKHME U XUMHUYECKHE
cBoiicTBa MeTayioB. OOmuMe crnocoObl MOMy4YeHHus] MeTaIoB. [IOHATHE O KOPPO3UU METAaJIOB,
OCHOBHBIE CITOCOOBI 3aIUTHI UX OT KOppo3uu. CIuiaBkl (CTalib, YyT'yH, JIOPATIOMUHUN, OpOH3a) U
WX TIPUMEHEHHUE B OBITY M MIPOMBIIIICHHOCTH.

[llenounbie MeTawibl: nookeHue B [lepuoanueckoit cucteMe XUMUYECKUX AJIeMeHTOB /1.
N. MenpaeneeBa, CTpOEHHE UX aTOMOB, HAXOXIEHUE B Ipupoac. OPU3HMYECKHE U XUMHUYECKHE
CBOMCTBa (Ha mpuMepe HaTpust U Kayusi). OKCUIBI M THAPOKCUIIBI HATPHs U Kanus. [Ipumenenue
IIEJIOYHBIX METAJUIOB M UX COCOUHCHHI.

[[lenouyHo3emMenbHbICE METAUIbl MarHuii M Kajublui: mosiokeHue B Ilepuoanueckoit
cucreme xumuueckux aiemeHToB [[. WM. MeHneneeBa, CTpOCHHME MX aTOMOB, HaxOXICHUE B
npupozae. PU3NYECKUE U XMMHYECKHUE CBOWCTBA MAarHus W KalblMs. BaxkHeilune coelrHEeHUs
KanbpIus (OKCU, TUAPOKCU, conin). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHUS.

AntoMunuii: nonoxxenue B Ilepuoamdeckoir cucteMe Xumudeckux sgemeHToB JI. .
MengeneeBa, CTpOEHHE aTOMa, HaXOXAEHUE B Npupoae. OPU3NUecKue U XMMUUYECKUE CBOMCTBA
aTFOMUHUS. AM(OTEpHBIE CBOWCTBA OKCUIA U THIPOKCH/IA AITFOMIHHUS.

Kene3zo: mnonoxenune B Ilepumonnueckoir cucreme xumuueckux »siemeHtoB JI. .
MenpeneeBa, CTpO€HHUE aToOMa, HaxoXJeHue B npupoje. Gusnyeckne U XMMHUYECKHE CBOMCTBA
xene3a. Okcuapl, Tuapokeuasl u conu skenesa (II) m xenesa (III), ux cocras, cBoiicTBa u
MOJTyYEHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C O00pa3llaMh MeTalIOB M CIJIaBOB, UX (U3UUYECKUMHU CBOMCTBAMH,
W3y4eHUE Pe3yIbTaTOB KOPPO3UH METAUIOB (BO3MOXXHO HCIOJB30BaHHE BUIEOMATEPHAIIOB),
0COOEHHOCTEHN B3aUMOJICHCTBUS OKCHJIA KAIBIUS U HATPHUS C BOJOU (BO3MOKHO MCITOJIb30BAHUE
BUJICOMATEPHAIIOB), HCCIEAOBaHUE CBOWCTB JKECTKOW BOJBI, TMpoIlecca TOPEHHUs Kele3a B
KuciIoposie  (BO3MOXKHO  HCIOJNB30BaHHE  BUIACOMATEpHUATOB), MPU3HAKOB  MPOTEKaHUS
KaueCTBEHHBIX pPEaKIMi Ha MOHBI: MarHus, Kajbllus, aFOMUHUS, ITMHKa, xene3a (II) u xenesa
(IIT), meau (II), HaGmroieHrEe W OMKMCAHUE IMPOLIECCOB OKpAIIMBaHUS IUIAMEHW MOHAMH HaTpus,
Kalusl U Kaiblusg (BO3MOXHO HCIIOJIB30BAaHKME BUACOMATEPUATIOB), UCCIIEIOBAaHUE aM(pOTEPHBIX
CBOMCTB THJIPOKCHJIA aFOMUHUS U TUJIPOKCU/IA IMHKA, PEIICHHE HKCIIEPUMEHTANbHBIX 3a/1a4 110
TeMe «BakHeHIIe MeTaIbl U X COCTUHCHUS.

XuMHus M OKpyKaoLias cpeaa

BemectBa u Marepuaibl B MOBCEJHEBHON KMU3HU YelloBeKa. be3omacHoe MCHoib30BaHUE
BEIIECTB M XUMHUYECKHX peakiuil B ObITy. llepBas momois mpH XUMHUYECKHX OXKOTax M
OTpaBJICHUSIX.

XHUMHYECKOE 3arpsi3sHEHUE OKPYKAIOIICH cpebl (TpenebHas 0MyCcTUMast KOHIIEHTpaIus
Berects, ganee — [1/IK). Pons XxuMuu B pemieHuu 3KOJOTHIECKUX TPOOIIEeM.

Xumuueckuii IKcnepumenm:

n3ydeHue o0pasIoB MaTeprajoB (CTEKIJIO, CIUIABbl METAJIJIOB, MIOJUMEPHBIC MATEPUAIBI).
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Meostcnpeomemmnbwie ceasu

Peanu3zanus MeXMIpeMETHBIX CBSI3€H MPU U3YYCHUU XMMHH B 9 Kjacce OCYIIECTBIISCTCS
yepe3 HCIOJIb30BAaHUE KaK OOMIMX eCTECTBCHHO-HAYYHBIX TMOHSATHH, TaK ¥ TOHSTHIA,
SIBIISTIOIIMXCSI CHCTEMHBIMH JIJIS1 OTACTBHBIX MIPEIMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OOmme ecTecTBEHHO-HAYYHbBIC ITOHSTHSA: HAYYHBIH (DakT, THUIOTE3a, 3aKOH, TEOPHS,
aHaIM3,  CHUHTE3,  KIacCH(UKaIUs,  MEePUOJUYHOCTh,  HAOMIOJAEHHE,  JIKCIEPUMEHT,
MOJICTTMPOBAHUE, U3MEPEHUE, MOJICITb, SIBJICHHE, TAPHUKOBBINA d3PPEKT, TEXHOJIOTHS, MATCPHUAITHI.

Odwusuka: Martepusi, aToM, O3JCKTPOH, IPOTOH, HEWTPOH, HWOH, HYKJIHI, H30TOIIBI,
pPalMOaKTUBHOCTh, MOJIEKYJA, OSJICKTPUYCCKHHA 3apsl, NPOBOJHHUKH, ITOJYIPOBOIHHUKH,
JVBJICKTPUKHU, (POTOPIIEMEHT, BEIIECTBO, TEJIO, 00bEM, arperaTHOe COCTOSIHUE BEIIEeCTBa, ras,
pacTBOp, pPacTBOPUMOCTb, KPHUCTAJUTMYECKAs pEMIETKA, CIUIaBbl, (U3HUECKUE BEIMYUHBI,
€IMHUIIBI U3MEPEHUS], KOCMHYECKOE TIPOCTPAHCTBO, TUIAHETHI, 3BE31b1, COHIIE.

buomnorus: ¢otocunTes, npixaHue, Ouocdepa, dKOcHUCTEMa, MHHEpaJIbHBIC yIO0OpEHUS,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATCIILHEIC BEIIECTRA.

['eorpadus: armocdepa, rtugpochepa, MHHEpPAIBl, TOPHBICE TMOPOJIBI, TOJE3HBIC
UCKOIIaeMbI€, TOTUTUBO, BOJIHBIC PECYPCHI.

IINIAHUPYEMBIE PE3VJIBTATbI OCBOEHUSA INTPOI'PAMMBI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBILIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATbHI

JIMYHOCTHBIE pe3yNbTaThl OCBOEGHUS NPOrpaMMbl OCHOBHOro 0Omiero o0Opa3oBaHus
JIOCTUTAIOTCS B X0/1€ 00Y4YEeHHsI XUMUHU B €IMHCTBE Y4eOHOM M BOCIIUTATEIbHON JI€ATEIbHOCTH B
COOTBETCTBUM C  TPAJAULIMOHHBIMU  POCCUWCKHMMHM  COLIMOKYJIBTYPHBIMH U  JyXOBHO-
HPaBCTBEHHBIMH LIEHHOCTSIMU, MPUHATHIMU B OOILECTBE MpPaBUIaMU M HOpPMaMM MOBEJICHUS U
CHOCOOCTBYIOT MpoLieccaM CaMOITO3HAHMS, CAMOPA3BUTHUS M COLIMATM3ALINN 00yYarOIUXCS.

JInuHOCTHBIE pE3yJbTaThl OTPAXXKAIOT TOTOBHOCTh OOYYarOIIMXCS PYKOBOJACTBOBAThHCS
CUCTEMOMN NO3UTHBHBIX LIEHHOCTHBIX OPHEHTALUH U pacHIMpPEHUE OIbITa JIEATEIbHOCTH Ha €€
OCHOBE, B TOM YHCJIE B YaCTH:

1) naTpHOTHYECKOr0 BOCIIMTAHUSA

[IEHHOCTHOT'O OTHOIIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY U HAYYHOMY
HaCJIEAUIO, NMOHMMAHUS 3HAU€HUs XMUMHUYECKOM HayKM B J>KM3HHU COBPEMEHHOro OOILEeCTBa,
CHOCOOHOCTH BIIAJIETh JTIOCTOBEpHOW MH(OpPMALME O MEepeoBbIX JOCTUXKEHUAX U OTKPBITHIX
MHUPOBOW M OTEUECTBEHHON XMMMH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTpoWCTBe
MHpa U OOIIECTBA;

2) rpasKIaHCKOr0 BOCIIMTAHUSA:

IIPEJICTABICHUST O COLMAIBHBIX HOpPMax M IPAaBWJIAX MEXJIMYHOCTHBIX OTHOIIEHHUH B
KOJUJIEKTHBE, KOMMYHHKAaTUBHOM  KOMIIETEHTHOCTM B OOIIECTBEHHO  IIOJIE3HOM,
yueOHOMCCIIeI0BAaTEIbCKOM, TBOPYECKOM M JPYrMX BHJAX JEATEIbHOCTH, TOTOBHOCTH K
pa3zHo0Opa3HON COBMECTHOM JESTEIbHOCTH MPH BBINOJIHEHUN YU4eOHBIX, TO3HABATEIbHBIX 3a/1a4,
BBITOJIHEHUH XMMUYECKUX OSKCIIEPUMEHTOB, CO3JaHUU YYEOHBIX NPOEKTOB, CTPEMJICHUS K
B3aMMOIIOHMMAHUIO M B3aHMMOIIOMOIIM B IpoLecce ITON y4eOHOW AeATeNbHOCTH, TOTOBHOCTH
OLICHMBAaTh CBOE IIOBEJEHHWE M TOCTYNKH CBOMX TOBapHINEH C MO3UIMH HPABCTBEHHBIX M
IIPABOBBIX HOPM C YYETOM OCO3HAHMUSI ITOCJIEICTBUI MOCTYIIKOB;

3) HEeHHOCTH HAYYHOI'0 MO3HAHMS:
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MHpPOBO33PEHUYECKHE  MPEACTABICHHS O  BEIIECTBE M  XUMHUYECKOM  peaKiuw,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHs HAyKH M COCTABJISIONIME OCHOBY ISt
MOHWMAHUS  CYINIHOCTH HAYYHOW KapTHHBI MHpa, MPEJICTaBICHUS 00  OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHUS MPUPOJbI, B3aUMOCBA35AX YEJIOBEKA C MPUPOIHOM Cpeloil, 0 posu
XMMUU B IO3HAHUM 3TUX 3aKOHOMEPHOCTE;

MO3HABaTEJIbHbIE MOTHUBBI, HANpPABJICHHBbICE HA IOJYyYEHHWE HOBBIX 3HAHUU [0 XUMUH,
HEOOXOMUMBIC Il OOBSCHEHUS HAOJIOIaeMBIX TMPOIECCOB U SIBJICHUMN, MO3HABATEIBHOM,
MH(OPMALIMOHHON U YUTATEIbCKOM KYJIbTYpPbI, B TOM YHCII€ HABBIKOB CAMOCTOSITEILHON PabOThI
C y4eOHBIMU TEKCTaMHM, CIIPABOYHOH JUTEpaTypoOl, NOCTYMHBIMH TEXHHUYECKHMMH CpPEICTBaAMHU
WH(OPMALIMOHHBIX TEXHOJIOTHI;

UHTEpeC K OOYyYEHHI0 W TO3HAHHIO, JIFOOO3HATEIHHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
caM000pa3oBaHuI0, MPOEKTHOM U MCCIEA0BATEIBCKON NESTEIBHOCTH, K OCO3HAaHHOMY BBIOOpY
HAINPaBIEHHOCTU U YPOBHS 00y4YEeHHUS B IajbHEHILIEM;

4) dopMupoBaHus KyJbTYPbl 310POBbS:

OCO3HAHUE IIEHHOCTH >KM3HU, OTBETCTBEHHOI'O OTHOIICHHS K CBOEMY 37I0pOBBIO,
YCTaHOBKHM Ha 3J0pOBbIM 00pa3 >KM3HMU, OCO3HAHHE IMIOCIEACTBHII W HENPHUSITHE BPEIHBIX
NpuUBBIYEK (YHOTpPEeONEHUS alKorojs, HAapKOTHKOB, KYPEHHS), HEOOXOAMMOCTH COOIIOJECHUS
npaBwI 0E30MaCHOCTH TPH OOpAIIEHHUH C XMMHYSCKHMH BEIIECTBAMHU B OBITY W pEaIbHON
KU3HH;

5) Tpy10BOr0 BOCIIUTAHUSA:

MHTEpPEC K MPAKTHUYECKOMY M3yUeHUIO Mpodeccuil U TpyAa pa3lIudHOro pojia, yBaXXEHHE K
TPyLy U pe3yjabTaraM TPYIAOBOU JACSATEIBHOCTH, B TOM 4YHCJIE Ha OCHOBE NPUMEHEHUS
NpPEAMETHBIX 3HAHUW TI0 XUMHH, OCO3HAHHBI BBHIOOp WHAMBUIYAJIBHOW TpPAaeKTOPUHU
MPOJOHKEHHUST 00pa3oBaHUs C YYETOM JUYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XHMHH,
OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, ycmemHoil mpohecCuoHaIbHOU NeATENbHOCTH U
pa3BUTHS HEOOXOAUMBIX YMEHHUH, TOTOBHOCTH aIallTUPOBATHCS B MPO(ECCUOHATBHOM CpeIe;

6) ’K0JIOrMYeCKOr0 BOCTIUTAHUSA:

HKOJIOTMUYECKH 1[eJIecCO000pa3HOe OTHOIICHHE K MPUPOJIe KaK UCTOUYHUKY JKU3HHU Ha 3emIe,
OCHOBE €€ CYIIECTBOBAaHUS, MOHUMAHUE IIEHHOCTH 3J0pPOBOr0 U Oe30macHoro obpasza KHU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (U3HUYECKOMY M TICUXHYECKOMY 3JI0POBBIO,
OCO3HAHUE IIEHHOCTU COOJIIOIEHUS TIPaBMIJI O€30MacHOTO MOBEEHUS TIpH PaboTe ¢ BEIECTBAMH,
a TaK)Ke B CUTYAIUAX, YTPOKAOIIKX 3J0POBbIO U )KU3HU JTOJEH;

CIIOCOOHOCTH TIPUMEHSITh 3HAHUS, TMOJIydaeMble NpPU H3yYECHUW XUMHH, JJIS pelleHus
3a71a4, CBA3aHHBIX C OKPYKAOUIEH MPUPOTHON CPEOH, IS TIOBBIIECHHS YPOBHS SKOJIOTHYECKON
KYJIbTYpbI, OCO3HAHUS TJIOOATHHOTO XapaKTepa dKOJOTHYECKUX MPOOJIEM U MyTed MX perieHus
MOCPEJICTBOM METOJOB XMMUU, FKOJIOTHYECKOTO MBIIUICHUS, YMEHUSI PYKOBOJCTBOBAaTbCS UM B
MO3HABATEJIbHOW, KOMMYHUKATUBHOM U COLMATIBLHOM MPaKTHKE.

METANPEAMETHBIE PE3YJIbTATHI

B cocraBe MerampeaMeTHBIX pe3ylIbTaTOB BBIICISIOT 3HAYUMBIE I (popMUpOBaHUS
MHUPOBO33pEHHUsI OOIICHAYYHbIE MOHSATHUS (3aKOH, TEOPHSs, MPUHIIUI, THUMOTe3a, (akT, cUCTEMa,
MPOIIECC, IKCIIEPUMEHT U JIPYTOE.), KOTOPhIE UCTIONB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4€OHBIX
MpeAMETax | MO3BOJIIOT HA OCHOBE 3HAHWN U3 ATHX MPEIMETOB (DOPMUPOBATH MIPEICTABICHHE O
[IEJIOCTHOW HAay4YHOW KapTHHE MHpa, ¥ YHUBEpCaJbHbIE y4eOHBIC NEHCTBUS (ITO3HABATEIbHBIC,
KOMMYHHUKATHBHBIC, PETYJIATUBHBIE), KOTOpble oOecnednBarOT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITENIbHOMY TUIAHUPOBAHUIO M OCYIIECTBICHUIO YI€OHOM e TEIbHOCTH.

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe AeiicTBUS
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ba3zoBble Jloruyeckue AeicTeus:

YMEHHUSl HCMOJNb30BaTh NPUEMBI JIOTHYECKOTO MBIIUICHUS TPU OCBOCHHM 3HAHUM:
pPacKphIBaTh  CMBICA XMMUYECKHX TOHATHH (BBIENATH HMX XapakTepHbIE MPU3HAKH,
yCTaHaBJIMBATh B3aHMMOCBS3b C JIPYTUMH HMOHSTHSIMH), UCIIOIB30BAThH IMOHATHS Ul OOBSICHEHUS
OTAETBbHBIX ()AaKTOB M SIBICHWH, BBIOMpAaTh OCHOBAHUS W KPHUTEPUH IS KIacCH(PHUKALUH
XUMHUYECKHX BEIIECTB M XMMUYECKUX PEAKIMHA, YCTaHABIMBATH IPHUUYMHHO-CIICACTBEHHBIE CBSA3H
MEXIy 00BEKTaMU U3Y4EHUS, CTPOUTH JIOTHUECKUE PACCYXICHUs (MHIYKTUBHBIC, ICTyKTUBHEIE,
10 QHAJIOTUH ), J1eJIaTh BBIBOJIBI U 3aKJIFOYCHUS;

yMEHHE NMPUMEHSTHh B IpoIecce MO3HAHUS MOHATHA (TPEIMETHBIE W MEeTarpeIMEeTHbIE),
CHUMBOJIMYECKHE (3HAKOBBIC) MOJEIH, HCIOJb3yeMble B XHMHH, HPeoOpa3OBHIBATH HIMPOKO
OpUMEHSeMbIe B XUMHH MOJICIbHBIC MPEICTABICHUS — XUMUYECKUNA 3HAK (CHMMBOJI JIEMEHTA),
XUMHU4ecKkass (opMyna M ypaBHEHHE XUMHUYECKOW pEaKUUH — IMpU pEHIeHUH YydeOHO-
NO3HABATEIbHBIX 33Ja4, C YY4ETOM OTUX MOJCIbHBIX IPEICTABICHUI BBIABIATH U
XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKMA H3YyYaeMbIX OOBEKTOB — XMMHYECKUX BEIIECTB H
XUMHYECKHX DPEaKUUi, BBIBIATH OOIIME 3aKOHOMEPHOCTH, NMPHUYMHHO-CIICACTBEHHBIC CBS3U H
HPOTUBOPEYHS B U3y4aeMbIX MIPOLIECCAX U SIBJICHUSX.

Ba3oBble ncciieioBaTebCKHe AeiiCTBUA:

YMEHHE HMCIOJIb30BATh MOCTABJICHHBIE BOIPOCHI B KAayeCTBE WHCTPYMEHTAa IO3HAHUS, a
TaKKe B KadeCTBE OCHOBBI Ui (OPMHPOBAHHUS THIIOTE3Bl IO TPOBEPKE MPABUIBHOCTH
BBICKA3bIBAEMBIX CY)KJCHUH;

NpUOOpETeHNE OMbITa MO IUIAHWPOBAHMIO, OPraHM3allid U TPOBEACHHUIO YUYCHHYECKHX
IKCIIEPUMEHTOB, YMEHHE HA0II0OaTh 32 XOJIOM TPOIIECCa, CAMOCTOATEIHHO IPOTHO3UPOBATDH €T0
pe3ynbTar, (HOpMyIHpOBaTh OOOOMICHHWS W BBIBOJBI IO pPE3yJbTaTaM IPOBEAEHHOTO OIBITA,
UCCIIEIOBaHMsI, COCTABIISATh OTYET O MPOETaHHOM padore.

Pabora ¢ nnopmanmeii:

yMEHHUE BBIOUPATh, aHATH3UPOBATh U HHTEPIPETUPOBATh HH(DOPMAIHIO Pa3TMUHBIX BUIOB
1 GOpM MIPECTABICHHS, TOTYIAEMYIO U3 Pa3HBIX HCTOYHUKOB (HAYYHO-TIONYIISIpHAsT TUTEpaTypa
XMMHUYECKOTO COJEp)KaHUs, CIpaBOYHble MocoOus, pecypchl HHTepHeTa), KpPUTHYECKU
OLIEHUBATh MPOTUBOPEUUBYIO U HEJIOCTOBEPHYIO MH(POPMAIIHIO;

yYMEHHUE IPUMEHSTH Pa3IMuHbIe METOBI U 3aIPOCHI MPH TIOUCKE U 0TOOpe MH(POpMAINU U
COOTBETCTBYIOIINX JaHHBIX, HEOOXOAMMBIX JJISl BBITOJHEHHS YUEOHBIX M MMO3HABATEIHHBIX 33144
OTpeNIeNIEHHOr0 TUMa, MPHOOpETeHHEe OmblTa B 00JaCTH HCIOJNb30BaHUS HH(POPMALMOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTUH, OBJAZIeHHE KYIbTYpO aKTUBHOI'O MCIIOJIB30BaHMS PA3TUUHBIX
MIOWCKOBBIX CHCTEM, CaMOCTOSITEIbHO BBIOMPATh ONTHUMAIBHYIO (OpMYy TpencTaBICHUS
UHPOPMAIIMK W WUTFOCTPHPOBATH pEIIaeMble 3a/laud HECIOKHBIMH CXEMaMH, JuarpaMMaMH,
npyrumu popmamu rpaduku U ©X KOMOUHALIUSAMUY;

YMEHHUE HCMOIb30BaTh M aHATU3UPOBaTh B Ipolecce y4yeOHOM M MCCIe0BaTEIbCKON
NeSITeTHHOCTH WH(OPMAIIHIO O BIUSHUH MPOMBIIIUIEHHOCTH, CETBCKOTO XO3SHUCTBA U TPAHCTIOPTa
Ha COCTOSTHHE OKPY’KaIOIeH TPUPOTHON CPEJIBI.

KoMMyHUKaTHBHBbIE YHHBepcalbHble Y4eOHbIe el cCTBHA:

yMEHHUsl 3agaBaTh BOIpPOCH (B XoJe auanora u (WiIM) AMCKYCCHH) TIO CYIIECTBY
oOcyxmaemMold TeMmbl, (HOPMYITHPOBATH CBOM TPEUIOKEHHUS OTHOCHUTEIFHO BBITIOJHEHUS
MPEI0KEHHOM 3a/1a4u;

YMEHUS NPEACTaBIATh OJyYeHHbIE Pe3ysIbTaThl MO3HABATEIBHOM JIESTETbHOCTH B YCTHBIX
U THCBMEHHBIX TEKCTaxX; JeJlaTh MPE3EHTALUI0 Pe3yJbTaToOB BBIIOJHEHUS XHMHUYECKOTO
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JKCTIEpUMEHTa (J1Ta0OpaTOPHOTO ONBITa, JAOOPATOPHOW pPabOTHI MO HWCCICAOBAHHIO CBOMCTB
BEIIIECTB, YU€OHOTO MTPOCKTA);

YMEHUSI y4eOHOTrO COTPYIHHYECTBA CO CBEPCTHHKAMU B COBMECTHOHM IMO3HABATEIbHON U
UCCIIEI0BATEIbCKON JIEATEIbHOCTU NPH PELICHUHM BO3HMKAIOIMX IPoOJeM Ha OCHOBE yuéra
OOIIMX HHTEPECOB U COIJacoBaHMs NO3MLUN (00CYyXkIeHUs, OOMEH MHEHUSIMH, «MO3TOBBIE
LITYPMbI», KOOPAUHALIUS COBMECTHBIX ACHCTBUI, ONPENEICHUE KPUTEPUEB IO OLIEHKE KauecTBa
BBITIOJTHEHHOW PaOOTHI M IPYTHE).

PeryasiTuBHbIe yHHBepcaJbHbIE YUeOHbIE 1eiiCTBHS:

YMEHHUE CAMOCTOSITENIHO ONPEAEIATh eI JeATeIbHOCTH, NIAHUPOBATh, OCYIIECTBIIATD,
KOHTPOJHMPOBAaTh M TP HEOOXOAMMOCTH KOPPEKTHUPOBATh CBOIO JEATEILHOCTH, BHIOMPATH
HanOonee HS(QeKkTuBHbIE CIMOCOOBI pelmleHHs Y4eOHBIX M IO3HABAaTEIbHBIX — 3aad,
CaMOCTOSITEJIbHO COCTABJIATh WM KOPPEKTHPOBATH MNPEAJIOKEHHBIH aIrOpuTM ACUCTBUM IpU
BBIIOJIHEHUM 33JaHUM C y4y€TOM IOJy4YeHHMs] HOBBIX 3HAHHUH 00 M3ydaeMbIX OOBEKTax —
BELIECTBAX U PEAKIIMAX, OLICHUBATh COOTBETCTBUE MOJYUYEHHOIO pe3ysbTaTa 3asBICHHON Lienu,
YMEHHE HCII0JIb30BATh U aHAJIM3UPOBATh KOHTEKCTHI, [IPE/IJIaraéMble B YCIIOBUHU 3a/laHUM.

NPEJMETHBIE PE3YJIbTATbBI

B cocraBe mnpeaMeTHBIX pe3yJabTaToOB IO OCBOEHHIO O0S3aTENBHOIO COJEpIKaHUS,
YCTAHOBJICHHOTO JaHHOW (exepanbHOW pabodell mporpamMMmol, BBIIENSAIOT: OCBOCHHBIC
oOydaroluMuUCs Hay4yHble 3HAHHUS, YMEHMS M CHOCOObI JeHCTBUM, creuuduyeckue s
OpeaMeTHON o0sacT «XUMUS», BUIBl JIEITEILHOCTH IO IOJIYYEHUIO HOBOI'O 3HAHHUSA, €ro
UHTEpIpeTalnu, IPeoOpa30BaHUIO U IPUMEHEHHUIO B PA3JIMUHBIX YU€OHbBIX U HOBBIX CUTYalLlUsX.

K konny oOyueHus B 8 kiacce mpeaMeTHbIE pe3yibTaTbl HA 0A30BOM YpPOBHE JOJIKHBI
oTpaxarb cHOPMUPOBAHHOCTD y 00YHAIOIINXCS YMEHUM:

® pacKpbIBaTh CMBICI OCHOBHBIX XMMHMYECKUX MOHITHM: aTOM, MOJEKYJa, XUMUYECKHUM
AJIEMEHT, NPOCTOE BEIIECTBO, CII0)KHOE BEILIECTBO, CMeCh (OAHOpOAHas U
HEOJIHOPO/IHAsA), BAJIEHTHOCTb, OTHOCUTEJIbHAs aTOMHAas M MOJIEKYJsIpHas Macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHas Macca, MaccoBass JOJs XUMHYECKOIO
JJIEMEHTa B COEAMHEHHMM, MOJISIPHBIM OO0BEM, OKCHJ, KHCIOTa, OCHOBAaHHE, COJIb,
AIIEKTPOOTPHULIATEILHOCTh, CTEIEHb OKHUCICHMSI, XUMHUECKasl peaKkius, KjJacCupuKanus
peaKuuii: peakluu COCINHEHUS, PEAKIIUU Pa3JI0KEHNs], PEaKIIMM 3aMEIICHUs], peaKklun
o0MeHa, 9K30- ¥ SHJOTEPMUYECKHUE PEAKIIMU, TEIIOBOM 3P (HEKT peaklny, sIpo aToMa,
AIIEKTPOHHBIN CIIOM aroma, aToMHas opOuTalb, pajuyc aromMa, XMMHUYecKas CBS3b,
NOJIIpHAasl M HEMOJIApHasi KOBAJIEHTHAsl CBS3b, MOHHAsl CBSI3b, MOH, KAaTHOH, AHUOH,
pacTBOp, MaccoBas J10J1s1 BelecTBa (MPOLIEHTHAsI KOHIIEHTPAallus) B pacTBOPE;

® WUIIOCTPUPOBATHh B3aHMMOCBSA3b OCHOBHBIX XWMHYECKHX MOHSITHUH W TPUMEHSATH 3TH
MOHSITHS IIPH ONTMCAHUM BELLECTB U UX NPEBPAIECHUN;

® CNOJIb30BaTh XUMHUYECKYIO CHMBOJIMKY JUIS COCTaBlieHUsT (OpPMYNl BELIECTB H
YPaBHEHUN XUMUYECKUX PEAKLUH;

e ONpeneNisaTh BaJEHTHOCTb aTOMOB 3JEMEHTOB B OMHAPHBIX COEIMHEHHSX, CTETEHb
OKHCIICHHSI DJIEMEHTOB B OHMHApHBIX COEAMHEHUSX, NPHUHAJIEKHOCTh BEIIECTB K
onpeAenéHHOMY Kiaccy COEAMHEHMH 1o QopmyrnaM, BHJ XUMHUYECKOM CBSI3U
(xoBaJIeHTHas! M MOHHAs) B HEOPraHMYECKUX COCTUHEHUSX;

e packpsiBaTh cmblca [lepumoanueckoro 3akona [[. M. MenzeneeBa: neMOHCTpUPOBATh
MOHMMAaHHE TMEPUOJNYECKON 3aBHCHUMOCTH CBOMCTB XMMHYECKHX 3JIEMEHTOB OT HX
nosoxkeHuss B Ilepumonnyeckoil cucreme, 3aKOHOB COXPAHEHHS MacChl BEILECTB,
IIOCTOSTHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YUEHUS, 3aKOHa ABOIaipo;
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e ONUCHIBaTh M XapakTepu3oBarh TaOnmuuHyto ¢opmy Ilepuoanyeckoit cucTembl
XMMHUYECKHX 3JIEMEHTOB: pa3jMyaTh IOHATUS «IJIaBHas noarpynna (A-rpynma)» u
«mobounass moarpynna (b-rpynma)», Mamble W OonbLIME TEPHOABI, COOTHOCHUTH
0003Ha4YeHMsI, KOTOpble UMerOTCs B Tabiuue «llepruoguueckas cuctemMa XUMHUYECKUX
anemeHToB [[. M. MenneneeBay ¢ 4MCIOBBIMM XapaKTEPUCTUKAMU CTPOCHHsS aTOMOB
XMMHUYECKHX 3JEMEHTOB (COCTaB M 3apsa  sapa, oOllee YHCIO 3JIEKTPOHOB H
pacnpezesieHue UX M0 JIEKTPOHHBIM CII0SIM);

e Kjaccu(uUUUpPOBaTh XMMHUUYECKHE 3JIEMEHThI, HEOPraHMUECKUE BELIECTBA, XUMUYECKHE
peakuuu (110 YMCIy U COCTaBy YYacTBYIOIIMX B PEAKIMH BELIECTB, IO TEIUIOBOMY
dbdexry);

® XapakTepus3oBaTh (OMHUCHIBATh) OOIIME XMMHUYECKHE CBOMCTBA BEIIECTB Pa3IUUYHBIX
KJIaCCOB,  IIOJATBEP)KJas  ONHUCAHUE [PUMEPAMH  MOJIEKYJSIPHBIX  ypaBHEHUU
COOTBETCTBYIOIUX XUMUYECKUX PEAKLUI;

® [IPOTHO3UPOBATH CBOMCTBA BELIECTB B 3aBUCHUMOCTU OT UX KAa4ECTBEHHOI'O COCTaBa,
BO3MO>KHOCTH IPOTEKaHMsI XUMUYECKHUX IIPEBPALICHUN B Pa3JIMYHBIX YCIOBUIX;

® BBIYNCIATH OTHOCUTEJIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEIIECTB, MaCCOBYIO
JIOJIF0 XMMUYECKOT'0 JIEMEHTa 10 (hopMyJie COEJMHEHUs, MaCCOBYIO JIOJIIO BEILECTBA B
pacTBope, NPOBOJUTH PACUYETHI IO YPABHEHUIO XUMHUECKON peaKlty;

® [IPUMEHATh OCHOBHBIE ONEPALMU MBICIUTEIBHON ACSITEIbHOCTH — aHAJIU3 U CUHTES,
cpaBHEHHE, 0000IIEHNE, CHCTEMATH3aIUI0, KIACCH(PUKAIINIO, BBISBICHUC NMPUYHHHO-
CJIIEICTBEHHBIX CBS3€H — I M3Y4YECHMS CBOWCTB BEIECTB M XMMHMYECKUX PEAKIHM,
€CTeCTBEHHO-HAy4YHble =~ METOAbl  IO3HAaHUS  —  HAOIIOJECHHE,  HM3MEpEeHHeE,
MO/JICJINPOBAHUE, SIKCIIEPUMEHT (pealibHbI U MBICICHHBII);

e CleloBaTh IMpaBUJaM TOJb30BAHUSA XHMHUYECKOM MOCylod U  J1abopaToOpHBIM
0o0OpyJOBaHUEM, a TaKXke IpaBUiIaM OOpallleHUs C BELECTBAMU B COOTBETCTBUU C
MHCTPYKUHUSMU O BBIIOJHEHUIO JIAOOPATOPHBIX XUMUYECKUX OMBITOB 10 MOJYYEHHUIO
U coOupaHuio Ta3000pa3HBIX BEMIECTB (BOAOPOAA W KHUCIOpPOAA), MPHUTOTOBICHHUIO
pPacTBOPOB C OINPENECIEHHON MacCOBOM J10JI€M paCTBOPEHHOIO BEILECTBA, IJIAHUPOBATH
Y IIPOBOAMTH XMMHUYECKHE 3KCIIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB ILEIOUYEH U
KHCJIOT C TIOMOIIbIO MHIMKATOPOB (JIAKMYC, (peHOIPTaIenH, METUIIOPAHXK U JPyTHe).

K konny oOydeHus B 9 kiacce ImpeaMETHbIE pe3yibTaThl HA 0a30BOM YpOBHE JIOJIKHBI

oTpakaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIUXCSl YMEHUI:

® pacKpbIBaTh CMBICI OCHOBHBIX XHMHYECKUX MOHATHUN: XUMHUYECKUH 3JIEMEHT, aToM,
MOJIEKYJIa, NOH, KATUOH, aHUOH, IIPOCTOE BELECTBO, CI0KHOE BELECTBO, BAJIEHTHOCTb,
3IEKTPOOTPHULIATENILHOCTh, CTENEHb OKUCICHMS, XMMUYECKas peakuus, XUMHuYecKas
CBSI3b, TEIIOBOM 3P deKT peakluu, MOJb, MOJSPHBII 00BEM, PacTBOP, AJIEKTPOJIUTHL,
HEDJICKTPOJIUTHI, AJIEKTPOIUTUYECKAs JUCCOLMAIMS, PpeakIUl HOHHOro OOMeHa,
KaTaJln3aTop, XHMMHYECKOEe paBHOBEcHE, OOpaTUMble W HeoOpaTUMble peaKIHH,
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHBIE ~ PEAaKIUH,  OKHUCIUTENb,  BOCCTAaHOBUTEIIb,
OKHCJICHHE M BOCCTAHOBJICHHE, aJJIOTPONHUs, aMPOTEPHOCTh, XUMHUUYECKAs CBA3b
(koBaJleHTHasi, WOHHAs, MeETAJJIMYecKas), KpUCTaJUIMUecKas peleéTka, KOppOo3Hs
METAJIJIOB, CIUIABbl, CKOPOCTb XMMHMYECKOH peakluu, MpeNeabHO IOIMyCcTUMAast
xoHueHTpauus [T/IK BemecTsa;

® WUIIOCTPUPOBATHh B3aMMOCBSA3b OCHOBHBIX XHMHYECKMX INOHSITHM W TPUMEHATH 3TH
MOHSTHS ITPH ONTMCAHUM BEILECTB U UX IPEBPAICHUN;
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® UCMOJb30BATh XHMHUYECKYI0 CHMBOJHUKY JJIsi COCTaBIeHHS (OpMya BeELIeCTB U
YpaBHEHUN XUMUUYECKUX PEAKIIUH;

® OmpelneNisiThb BAJIEHTHOCTb U CTENEHb OKHUCICHUS XHMHUYECKUX DJIEMEHTOB B
COCIMHEHUSAX PA3IUYHOIO COCTaBa, MPUHAAJIE)KHOCTh BEIIECTB K ONpeAeNEHHOMY
KJIACCy COCNMHEHUH 1o Qopmynam, BUJ XUMUYECKOW CBsI3U (KOBAJICHTHAs, MOHHAS,
METAJIJIMYECKAs)) B HEOPraHMYECKUX COEAMHEHHUAX, 3apsii HOHA 10 XUMHYECKOH
dbopMmyre, xapakTep Cpelbl B BOJHBIX PACTBOpPaX HEOPraHWYECKUX COCIUHEHUH, TUI
KPUCTAIIIMYECKON PEeIIETKN KOHKPETHOTO BEIIECTBA;

e packpsiBath cMbich [lepuoguueckoro 3akona /. 1. MenzaeneeBa u 1€MOHCTPUPOBATD
€ro MOHMMAaHME: OIMHUCHIBATh M XapakTepu3oBaTh Ta0nuuHyio ¢opmy Ilepuognueckoit
CUCTEMBl XMMMUYECKHMX DJIEMEHTOB: pa3jinyaTh MOHATUS «rJaBHas noAarpynna (A-
rpynmna)» u «nobouynas mnoxarpymmna (b-rpynma)», manbie W OonblIve MEPHOABI,
COOTHOCUTh O0O3HAUEHUS, KOTOpblE HMEIOTCA B MEPUOAMYECKON Tabnuie, ¢
YHCIIOBBIMU XapaKTEPUCTHUKAMU CTPOEHHUS aTOMOB XMMHUYECKUX IJIEMEHTOB (COCTaB U
3apsij sizpa, o0Iee YMCio AIEKTPOHOB U PACIPEeNICHHE HX 0 AJIEKTPOHHBIM CIIOSIM),
OOBACHATH OOIIKME 3aKOHOMEPHOCTH B HW3MEHEHHHM CBOWCTB 3JIEMEHTOB U HX
COEMHEHUI B Mpe/enax MalbIX MEePUOJIOB U TJIABHBIX MOATPYMN C YYETOM CTPOCHUS
UX aTOMOB;

e KiIaccu(UIUPOBATh XUMUYECKHE JIEMEHTHI, HEOPTAaHUYECKUE BEIIECTBA, XUMHUYECKHE
peakuuu (10 YHUCIy U COCTaBy Y4YacTBYIOIIMX B PEAKIUH BELIECTB, IO TEIUIOBOMY
3 eKTy, 10 U3MEHEHUIO CTENICHEH OKUCICHHSI XUMUYECKHUX 2JIEMEHTOB);

® XapakTepu3oBaTh (OMUCHIBaTh) OOIIME U CHEHU(PUYECKHE XUMUYECKHE CBOWCTBA
IIPOCTBIX U CIIOKHBIX BEILECTB, IMOATBEPK/Iasl ONKUCAHUE IPUMEPAMU MOJIEKYJISIPHBIX U
MOHHBIX YpaBHEHHH COOTBETCTBYIOIUX XUMUYECKHX PEaKIHii;

® COCTaBJISITh YPABHEHHMS ICKTPOJIUTHYECKONW TUCCOUMAIMU KUCIIOT, IIETOYEH U COJIEH,
MOJIHBIE U COKpAIEHHBIE YPABHEHUS peakIil HOHHOrO 0OMeHa, ypaBHEHMs PEaKlU,
NOATBEPXKJAIOIINX CYIIECTBOBAHME TE€HETUYECKOW CBSA3M MEXIY BELECTBAMU
Pa3IUYHBIX KJIACCOB;

® DACKpBIBATh CYIIHOCTh OKHUCJIMTEIbHO-BOCCTAHOBHUTEIBHBIX PEAKLUUI MOCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOT0 OajaHca ITUX peaKIuii;

® [IPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX CTPOEHUS, BO3MOKHOCTH
NPOTEKAHUS XUMUYECKUX MPEBPAIICHUI B PA3INYHBIX YCIOBUSX;

® BBIYHUCIATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MaccChl BEIIECTB, MaCCOBYIO
JIOJIF0 XMMHUYECKOT0 AJIEMEHTA Mo (hopMyIie COeUHEHHsI, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOAUTH PACUETHI IO YPABHEHUIO XMMUYECKOH peaKIui;

e coOmoJaTh MpaBWJa TOJB30BaHUS XHMHUYECKOHM TOCyloil U J1abopaTOpPHBIM
00OpyIOBaHUEM, a Tak)Ke MpaBHUia OOpaIleHUs C BEIIECTBAMH B COOTBETCTBUHU C
UHCTPYKLHUSMH 10 BBIIOJIHEHUIO JTAOOPATOPHBIX XUMHUYECKHX OIBITOB I10 MOJYYSHHIO
¥ cOOMpaHUIO Ta3000pa3HBIX BEIIECTB (aMMHAaKa M YIJIEKUCIIOTO rasa);

® [IPOBOJUTH PEAKLUH, MOATBEP)KIAIOIINE KAaYECTBEHHBIH COCTAaB PA3IMUYHBIX BEIIECTB:
pacro3HaBaTh ONBITHBIM MYTEM XJIOpPHI-, OpoMHI-, MOAMI-, KapOoHatr-, (ocdar-,
CWJIHKaT-, Ccynb(dar-, THIPOKCHI-UOHBI, KATUOHBI AMMOHHS M HOHBI HM3YUYEHHBIX
METAaJUIOB, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTaHMUECKUX BEIIECTB;

® [PUMEHSTh OCHOBHBIE OINEPALMU MBICIUTEIBHON AESITENbHOCTH — aHalIW3 U CUHTES,
cpaBHEHHE, O0O0OOIIEHHE, CHUCTEeMAaTH3ALUIO, BBIBICHUE NPUYHMHHO-CIIEICTBEHHBIX
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CBSI3€M — JUISl M3Yy4YEHHS] CBOMCTB BEHIECTB M XMMHYECKHX PEAKLHM, €CTECTBEHHO-
HAayYyHbIC METOJbI T[O3HAHUS — HaONIOJCHWE, W3MEPEHUEe, MOJCIMPOBAHUE,
HKCIEPUMEHT (peaibHbIN U MBICICHHBII).

TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
DJIEeKTPOHHbIE
nudpoBbIe
KoauuecTtBO (pp )
HanmeHoBaHue pa3/ie/ioB U TeM o0pa3oBaTe/ibHbIE
Ne i/ 4acoB
NMPorpamMmbl pecypchl
Bcero
Pa3nean 1. [lepBoHayaibHble XUMUYECKHE OHATHS
XumMusg — BaxkHas 001acTh
. bubmuorexa [JOK
1.1 €CTECTBO3HAHMS M MIPAKTHYCCKOM 5
https://m.edsoo.ru/71f41837¢c
NEATEILHOCTH YeI0BEKa

bubmuorexa [JOK

1.2 B 15
CHICCTRA M XHMITHECKHIE peaKiiii https://m.edsoo.ru/7f41837¢c

Hroro no paszneny 20

Pa3nes 2. BaxkHelilmme npeacTaBuTe I HEOPraHU4eCKUX

BellleCTB
51 Bo3zayx. Kucnopon. ITonsitie 00 6 bubmuoreka [JOK
OKCHJIaxX https://m.edsoo.ru/7f41837¢
’ Bognopon. Ilonarue o kucnorax u g bubnmnorexka HOK
CoJAX https://m.edsoo.ru/7f41837c
3 Bona. PactBopsr. [Tonsitue 06 5 bubnmnoreka [JOK
OCHOBAHUSAX https://m.edsoo.ru/7f41837¢
54 OCHOBHBIE KJIaCChl HEOPTAHUYECKUX 1 bubmuorexa [JOK
COeTUHEHUU https://m.edsoo.ru/7f41837¢
Uroro no pazgeny 30
Paznen 3. [lepuoanyecknii 3axkon u Ilepuognyeckas
cucremMa xuMudecknx jemenToB /. . MenaeseeBa.
CtpoeHue aToM0B. XUMHYeCKasi CBA3b. OKUCIUTEIBHO-
BOCCTAHOBHUTEJIbHbIE PeaKI[UH
Ilepuoauueckuii 3aK0H U
31 [Tepuoanueckas cucrema 7 bubmuoreka [JOK
XUMHUYECKHX 351emMeHToB 1. 1. https://m.edsoo.ru/7f41837¢
MenneneeBa. CtpoeHue aToma
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Xumuueckas cBsizb. OKHCIUTEIBLHO- bubmuorexa [JOK

3.2 8
BOCCTaHOBUTEIIBHBIEC PEAKIIUN https://m.edsoo.ru/7f41837¢
bu6nuoreka [JOK
14 15
TOTo 1O pasneiy https://m.edsoo.ru/7f41837¢
PesepBHOE BpeMmst 3 bubmorexa HOK
p p https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I10 68
ITPOI'PAMME
9 KJIACC
DJIEeKTPOHHbBIE
KoauuecTBO (pposbie)
Ne HaumeHoBaHue pa3iesioB U TeM 4ACOB oOpa3oBaTe/ibHbIE
n/n NPorpamMmbl pecypchl
Bceero
Pa3zgea 1. BemecTBo 1 XUuMH4YeCKHe peakuu
11 [ToBTOpEHME U yriaybneHne 3HaHUH 5 bubmuoreka [JOK
' OCHOBHBIX Pa3/IeioB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH 4 bubmuotexa [JOK
’ XUMHUYECKUX PEaKIui https://m.edsoo.ru/7f41a636
13 DNEeKTPONMTHYECKAs TUCCOLIUAIIHS. 2 bubmuorexa [JOK
’ XHMMHUUYECKHUE PEAKIIUU B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3znen 2. HemeTasuibl U MX coeIMHEHMSI
OO0mas xapakTepuCcTHKa
2.1 XI/II\I/:II/IIIGCKII/)IX 3H§MeHTOB VIIA 4 bubmorexa [IOK
) https://m.edsoo.ru/7f41a636
rpynisl. ['anorenst
OO6m1as xapakTeprucTruKa
2.2 ijimecxix BJIEI:MGHTOB VIA 6 bubmorexa HOK
' . https://m.edsoo.ru/7f41a636
rpynisl. Cepa 1 €€ coeAMHEHUs
OO01mas xapakTepucTHKa
)3 XUMHYECKUX AJIEMEHTOB V A- 7 but6mmoreka [IOK
' rpymisl. A30t, pochop 1 ux https://m.edsoo.ru/7f41a636
COCMHEHUS
54 OO6m1ast XxapakTeprucTruKa 2 bubnuotexa [JOK

XUMHUYECKUX d1eMeHTOB [V A-

https://m.edsoo.ru/7f41a636
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Ipynnsl. YTIIepoa U KPEMHUN U UX
COCUHECHUSA

Hroro no pazgeny

Paszoen 3. Memannwt u ux coeounernus
3.1 OO01Me CBOMCTBA METAJLIOB

39 Baxkneiinme MeTayuibl U UX

COCJIMHECHHUS
Uroro no pazgeny

Pa3nen 4. Xumus u oxkpy:xamomas cpeaa

BemectBa u MaTCpHraJibl B J)KU3HU
YCJIIOBCKaA

4.1
Uroro no pazgeny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10
I[TPO'PAMME

25

16

20

68

Bbubnuoreka [IOK
https://m.edsoo.ru/7f41a636

bu6nmoreka [IOK
https://m.edsoo.ru/7f41a636

bubmuorexa [JOK
https://m.edsoo.ru/71f41a636

bubmuorexa [JOK
https://m.edsoo.ru/7f41a636
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MMPOBEPSEMBIE TPEFOBAHMSI K PE3YJIbTATAM OCBOEHHSI OCHOBHOM

OBPA30BATEJIbHOM ITPOI'PAMMBI

8 KVIACC

Kon
NpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
o0pa3oBaTe/ibHOI MPOrPaMMBbI OCHOBHOTI'0 00111eT0 00pa30BaHUs

1 ITo Teme: «IlepBOHaYaIbHBIC XUMUYECKUE TOHITHUS

pacKphIBaTh CMBICII OCHOBHBIX XHMHYECKUX TIOHSTHH: aToM,
MOJIEKYyJla, XUMHYECKHI 3JEMEHT, IPOCTOE BEUIECTBO, CIOXKHOE
BEIIECTBO, CMECh (OIHOPOJHAs W HEOJHOPOJHAS), BaJCHTHOCTH,
OTHOCHUTEJIbHAS aTOMHAsi W MOJICKYJIIDHAas Macca, KOJIMYECTBO
11 BEIIECTBA, MOJIb, MOJISIPHAs Macca, MaccoBas [OJsl XHMHUYECKOTO
' DJIEMEHTa B COCJMHCHUHU, MOJSPHBIA O0BEM, XMMHUYECKAs peaKius,
KIaccu(uKanus — peakiMidi:  peakIuh  COCAMHCHUS,  PEaKIuu
pa3JIOKEHUs, PEaKIMW 3aMCUICHHS, peakuu oOMeHa, 23K30- U
SHJIOTEPMHUUYECKUE PEAKIHH, TEIUIOBOW 3(P(HEKT peakiuu, pacTBOp,

MaccoBas J10JIs BeIIeCcTBa (MPOIEHTHAs: KOHIICHTPAIIKs) B PaCTBOPE

12 HINTIOCTPUPOBATE B3aMMOCBA3b OCHOBHBIX XHUMHWYCCKUX MOHATHU H
' MMPUMCHSATDH OTU IMOHATHS ITPU OIIMCAHUHN BCUICCTB U UX npeBpameHI/Iﬁ

13 MCIOJIb30BaTh XUMHYECKYI0 CHMBOJMKY JJIi COCTaBJI€HUS (GOpMyIl
' BEUIECTB U YPAaBHEHUN XUMHUYECKUX pPEaKLNN

PaCKphIBaTh CMBICJI 3aKOHOB COXpPAaHCHUA MacCcChbl BCIICCTB,
1.4 MOCTOSTHCTBA COCTaBa, ATOMHO-MOJIEKYJISIPHOTO YYEHHs, 3aKOHa
ABoraapo
OTpEeNsiTh BaJEHTHOCTh aTOMOB JJEMEHTOB B  OWHApHBIX
COETMHEHUSIX

1.5

L6 KJaccu(UIUpoBaTh XHUMHUYECKHE pEaKUMU (M0 YUCIy M COCTaBy
' YUYacCTBYIOUIMX B peaKkIMH BEUIECTB, 110 TEII0BOMY 3 deKkTy)

BBIYUCIIATH OTHOCUTEIBHYIO MOJIEKYISIPHYIO M MOJISIPHYKO MAacChl
BEIL[ECTB

1.7

18 BBIUMCIIATH MAacCCOBYIO JIOIK XUMHYECKOTO dJIeMeHTa o (opmyie
' COEINHEHNS,

1.9 BBIUHCISTH MACCOBYIO JOJIIO BEMIECTBA B PACTBOPE

MPUMEHSTh €CTECTBEHHOHAYYHbIE METO/bI IMO3HAaHUS — HaAOJI0JIEHHE,
1.10 U3MEpEeHHe,  MOJEJIIMPOBAHME,  OKCIEPUMEHT  (peajbHbli U
MBICJICHHBIN )

2 ITo Teme: «BaxHenme NpeIcTaBUTEeNId HEOPraHNYECKUX BEILIECTB)
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2.1

2.2

23

24

2.5

2.6

2.7

3.1

3.2

33

34

3.5

PacCKpbIBaTb CMBICJI OCHOBHBIX XHWMHWYCCKUX MMOHSTHUH: OKCHun,
KHcCJ0Ta, OCHOBaHUEC, COJIb

OIIPEENATh MPUHAUIEKHOCTh BELIECTB K ONPEAEIEHHOMY KIaccy
COeMHEHUH 1o Gpopmynam

KJ'IaCCI/I(bI/IHI/IpOBaTB HCOPIraHN4YCCKUEC BECIICCTBA

XapakTepu3oBaTh (OMUCHIBATH) OOIIME XMMHUYECKHE CBOWCTBA
BEUIECTB Pa3IMYHbIX KJIACCOB, IOJTBEP)KJasi ONKCAaHUE MPUMEpPAMHU
MOJIEKYJISIPHBIX YPAaBHEHUI COOTBETCTBYIOIIUX XUMHUECKUX PEAKLUI

IMPOrHO3UpPOBATH CBOMCTBa B€IICCTB B 3aBHCHMOCTH OT HX
KauCCTBCHHOI'0O COCTaBa, BO3MOKHOCTHU MPOTCKAHUA XHUMHUYCCKUX
HpeBpameHHﬁ B PA3JIMYHBIX YCIIOBUAX

cleoBaTh MpaBWJIaM TIOJB30BAaHUS XUMHUYECKOW TIOCYAOH W
1ab0paTOpHBIM O0OpYIOBAaHUEM, a TaKXKe IMpaBUIaM OOpalleHHs C
BEIIECTBAMH B COOTBETCTBHHM C HWHCTPYKLUHUSMHU 10 BBIIOJHEHHIO
71a00paTOPHBIX XUMHUYECKUX OIBITOB IO MOJYYCHHIO M COOMPAHUIO
ra3o00pa3HbIX BEMIECTB (BOAOPOAA W KHUCIOPOJA), MPUTOTOBICHUIO
pacTBOpPOB € ONPEACIEHHON MacCOBOM JOJIEW PACTBOPEHHOIO
BEIECTBA, MJIAHUPOBATH U MPOBOJUTH XUMUUYECKUE IKCIIEPUMEHTHI 10
pacrlo3HaBaHUIO PACTBOPOB IIENOYEH M KUCIOT C TMOMOIIBIO
UHIUKATOPOB (Jakmyc, ¢heHondraaert, METUIOPAHXK U IPYTHE)

IIPOBOJIUTH PACYETHI 10 YPABHEHHUIO XUMUYECKOW peaKkIuu

ITo Teme: «llepmogmueckunn 3akoH u Ilepumomuueckas cucrema
xumudeckux snemeHtoB /. M. MenaeneeBa. CtpoeHue aTOMOB.
Xumuaeckasi cB3b. OKHCIUTETbHO-BOCCTAHOBUTEIIBHBIC PEAKIIUI

PacKphIBaTh CMBIC]I OCHOBHBIX XMMHYECKHUX MOHATHI: A1p0 aToma,
AJIEKTPOHHBI CIIOW aToMa, aTroMHas oOpOWTanb, paguyc aroma,
XMMUYECKas CBfA3b, IMOJSIPHAs W HEMOJIApHas KOBAJEHTHAasl CBS3b,
ANIEKTPOOTPHULIATEIbHOCTh, WOHHAs CBSI3b, HOH, KaTHOH, AHHOH,
CTETIeHb OKHUCIICHUS

KJIacCU(UIIUPOBATh XMMUYECKHUE HJIEMEHTHI

OIMCHIBATh W XapaKTepH30BaTh TaOim4Hyro ¢Gopmy llepuommdeckoit
CHCTEMBI XHMHYECKHX DJIEMEHTOB: pa3iWyarTh MOHATHUS «TJIaBHAs
noarpynna (Arpymnma)» u «mnoOouHas mnoarpynma (brpymma)y,
«MaJsbiey U «OOobIINe) MepHOIbI

packpsiBaTh cMbica Ilepumoamdeckoro 3akona .M. Menneneena:
JIEMOHCTPHPOBATh TOHUMAaHUE TEPUOANIECKON 3aBUCUMOCTH CBOWCTB
XHMUYECKHX JJIEMEHTOB OT WX ToJiokeHust B Ilepuogmdeckoit
cucreMe

COOTHOCHUTH  O0O3HAu€HHUs, KOTOpble HMMEIOTCS B  TabmuIle
«Ilepuoanyeckass  cucrema  XUMUYecKux  snemeHtoB  J.HM.
MenpeneeBa» ¢ YHMCIOBBIMU XapaKTEPUCTUKAMHU CTPOCHHUS aTOMOB
XUMHUYECKHX OJEMEHTOB (COCTaB W 3apsija sapa, OOIIee YuCio
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3.6

3.7

9 KJIACC

Kon
NpoBepPsieMOro
pe3yJabTara

1

1.1

1.2

1.3

1.4

1.5

2.1

2.2

2.3

AJIEKTPOHOB U pacHpeiesieHue UX 10 SJIEKTPOHHBIM CIIOSIM)

OIpeaAcCIIATh CTCIICHDb OKHCJICHUA DJICMCHTOB B 6I/IHapHBIX
COCAUMHCHUAX

OnpeaciIsATL BU] XHUMHYECKOH CBSI3U (KOB&J’ICHTHaH u I/IOHHaﬂ) B
HEOPTaHUYCCKUX COCIUHCHUAX

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
00pa3oBaTeJbHOI MPOrPaMMbl OCHOBHOT'0 00111er0 00pa30BaHus

ITo Teme: «BemiecTBO 1 XUMUYECKas! pEaKLIMs»

pacKpbIBaTh CMBICJI OCHOBHBIX XUMHUYECKMX IIOHATUH: pacTBOp,
JJIEKTPOJIUTBI, HEIIEKTPOIUTHI, JJIEKTPOIUTUYECKAs IUCCOLUALINS,
peakuuu MOHHOTO oOMeHa, KaTajlu3arop, XMMHYECKOE pPaBHOBECHE,
oOpaTtumble u HEoOpaTUMbIe peakuuu,
OKHCIIUTEIIbHOBOCCTAHOBUTEIILHBIE peakuuu, OKHCIIUTENb,
BOCCTAHOBUTENb, OKHMCIEHHE U BOCCTAaHOBJEHHUE, aJUIOTPOIIHMS,
aMpOTepHOCTh, = XMMHUYECKas  CBA3b  (KOB&JIEGHTHAas, WOHHaf,
METaJUINYecKas), KpUCTAJUIMYECKas peleTKa, CIUIaBbl, CKOPOCTb
XUMUYECKON PEAKLUU

HIUTIOCTPUPOBATL B3aMMOCBA3b OCHOBHBLIX XHUMHWYCCKUX MIOHATHH H
MMPUMCHATH OTU MMOHATHSA ITPU OIMMCAHUHN BCUICCTB U UX HpCBpaIIICHI/Iﬁ

COCTAaBJIATh YPAaBHEHUS JIIEKTPOJIUTHYECKON IUCCOLUALMM KHUCIIOT,
LIeJI0YE M COJIEM, IOJIHBIE M COKPAIEHHBIE YPAaBHEHUs DPEakLIHH
MOHHOr0 0OMeHa

PacKpbiBaTh CYHIHOCTb OKHCIIMTCIBHO-BOCCTAHOBHUTCIIBHBIX peaKHI/Iﬁ
MoCpCACTBOM COCTABJICHUS 3JICKTPOHHOT'O OaaHca dTUX peaKHI/Iﬁ

IIPOBOJIUTH PACYETHI 10 YPABHEHHUIO XUMUYECKOUN pEeaKIuu

ITo temam: «Hemeramnel m uUX coeguHeHus» U «MeTamisl U HX
COCITMHEHM S

XapaKkTepu30BaTh (OMUCHIBATh) 00IIME U cienu(pHUecKre XUMHUIECKIE
CBOMCTBAa TPOCTBIX U CJIOXHBIX BEIIECTB, MOJITBEpPXkIasi ONHUCAHHE
MpUMepaMU MOJIEKYJISIPHBIX ¥ MOHHBIX YPaBHEHUI COOTBETCTBYIOIINX
XUMHUYECKUX PeaKIni

COCTaBJISITh YPAaBHEHHUS PEaKLIMil, MOATBEPKIAIOLINX CYIIECTBOBAHUE
TEHETUYECKOM CBSA3U MEX/Y BELIECTBAMH PA3JIMYHBIX KJIACCOB
MIPOTHO3UPOBATH CBOWCTBA BEIMIECTB B 3aBUCHUMOCTH OT UX CTPOCHUS,
BO3MOKHOCTH MPOTEKAHUS XUMUYECKUX MPEBPAIICHUN B Pa3IMIHBIX
YCIIOBUSAX
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CJel0BaTh TMpaBWIaM [OJIb30BAHUS XUMHUYECKOHM TOCYIOM H
71ab0paTOpHBIM O0OpYIOBAaHUEM, a TAKXKE IMpaBUiIaM OOpalleHHs C
BEIIECTBAMH B COOTBETCTBHUM C HHCTPYKIUSMHU 110 BBIIOJIHEHUIO
71a00PAaTOPHBIX XMUMHUYECKHUX OMNBITOB MO TMOJIYYEHHIO U COOMPAHUIO

MPOBOANWTH PEAKIUH, TOJATBEPKIAIONINE KAaYeCTBEHHBI COCTaB
pa3IMYHBIX BEIIECTB: PACIO3HABATh OMNBITHBIM MYTEM XJIOPU-,
Opomun, womupa, kapOonar, Qocdar, cuamkar, cyabdar,
THJIPOKCUIMOHBI, KATHOHBI aMMOHUS, MOHBI HM3YYCHHBIX METAaJlIOB,

pacKpbIiBaTb  CMBICJI  OCHOBHBIX XHMHYCCKHUX MOHSTHH: HI[K

MNPUMCHATb OCHOBHLIC OIICpalUH MBICIUTEIBHOMN ACATCIIBHOCTH —
aHaJlInu3 W CHHTC3, CPABHCHUC, O606H_IGHI/IG, CHUCTEMATHU3al 1o,
BBIABJICHHC IIPUYHMHHO-CIICACTBCHHBIX CBsI3e — Jnd N3YUYCHU

24
ra3o00pa3HbIX BEIIECTB (aMMHUaKa U yIJIEKHCIIOro rasa)
2.5
IIPUCYTCTBYIOIME B BOJHBIX PACTBOpPaX HEOPraHUYECKUX BEILIECTB
3 ITo Teme: «XuMHS U OKpYXKaroLas cpeaar
3.1
BEUIECTBA; KOPPO3HsI METAIOB
3.2

CBOWMCTB BELIECTB M XUMMUYECKHX PpEeaKluil; eCTeCTBEHHOHAY4HbIE
METOABl MO3HAHUS — HAOIIOJCHUE, W3MEPEHHUE, MOJAEIMPOBAHUE,
AKCIIEPUMEHT (peajbHbIN U MBICICHHBIN)

IMPOBEPAEMBIE 2JIEMEHTbBI COAEP KAHUSA

Hpez[MeT XUMHHU. Pollb XMMHMH B JKM3HU 4YE€JIOBEKa. XMMHS B CHCTEME HayK.

Tena u BemiecTBa. PU3HUECKUE CBONCTBA BEIIECTB. ATperaTHoe COCTOSTHUE

ITonsTue o MeToAax MO3HAHMUSA B XUMUM. UHCTBIE BEIIECTBA U CMECH. CnocoObl

ATOMBI W MOJICKYIJIBI. Xumudaeckrue dneMeHThl. CHMBOJIBI XHMHYSCKHX
9JICMCHTOB. HpOCTBIC 1 CJIOXKHBIC BCIICCTBA. ATOMHO-MOHCKYHHPHOC Y4YCHUC

XuMHu4deckas (I)OpMy.]'Ia. BaneHTHOCTE aTOMOB XMMHUYECKHX DJICMEHTOB. 3aKOH

IIOCTOSAHCTBA cocCTaBa BCIICCTB. OTtHOCUTENbHAS aTOMHas Mmacca.

8 KIIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHMS
1 IIepBoHaUaIbHBIE XUMUYECKUE TTOHATHS
1.1
BEILIECTB
1.2 .
paszeneHus cMecen
1.3
1.4

OTtHOCHUTEILHAS MOJICKYJISIpHAd Macca. MaccoBas g0 XMMHUYECKOTO 3JIeMEHTa

B COCAUHECHUN
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KonnuectBo BemectBa. Moisib. MosgpHas macca. B3anmocBs3b KOJIMYECTBA,
1.5 Macchl M YHCIIAa CTPYKTYPHBIX €IWHHIl BemiecTBa. Pacuérel mo dopmynam

XUMHNYCCKUX COG,Z[I/IHCHI/Iﬁ

@dusnyeckne U XMMHUYECKHE SBICHUS. XMMUYECKas peakuusi W e€ MpHU3HaKU.
1.6 3aKOH COXpaHEHHs MacChl BEIIECTB. XUMHUYeCcKHe ypaBHeHus. Knaccupukanus

XUMHUYECKHUX PEaKIUii (COeTUHEHMs, pa3I0KEHUs, 3aMellleHus, OOMeHa)

XUMUYECKUH IKCIIEPUMEHT: 3HAKOMCTBO C XUMUYECKOU MOCYI0M, C MpaBUIIaMu
pabotel B naboparopun u mnpuéMamMu oOpalieHus C J1abOpaTOPHBIM
o0opy/soBaHUEM, M3yY€HHUE U OIUCaHUE (QUIUUYECKUX CBOICTB 00pa3loB
HEOPraHMYECKUX BEHIECTB, HaOmoJeHne (u3ndecknx (IJIaBIieHHE BOCKa,
TasiHUE JIbJIa, paCTUPAHUE caxapa B CTYIKE, KMUIIEHUE U KOHACHCAlUs BOAbI) U
XUMHUYECKUX  (TOpEeHME  CBEYM, MPOKAJIMBAaHUE MEIHOW  IPOBOJIOKH,
B3aMMOJICIICTBHE Mella C KHUCJIOTOW) SBJIGHWH, HAONIOEHHWE W ONHCAHHE
1.7 MPU3HAKOB TMPOTEKAHUA XUMHUYECKUX peaknuil (pa3jokeHue caxapa,
B3aMMOJICHICTBHE CEPHOM KHUCIOTBI C XJOPUIOM Oapusi, paslioKeHue
ruapokcuaa menu(ll) npu HarpeBaHuM, B3aUMOJIEHCTBUE Kelle3a C PaCTBOPOM
conu meau(1l), nzyuenue crnocob6oB pazaeneHus: cMeceil (C MOMOIIbI0 MarHuTa,
bunbTpOBaHME, BHIMTAPUBAHUE, TUCTHILISAIMS, XpomaTtorpadus), MpoBEICHHE
OYHUCTKH ITOBapE€HHOM COJIM, HAOJIO/IEHHE U OMMCAaHNE PE3yJIbTaTOB POBEICHUS
OMbITa, WUIIOCTPUPYIOLIEr0 3aKOH COXPaHEHMsI MacChl, CO3JaHHe Mojelel

MOJIEKYJ (IIapOCTEPHKHEBBIX )
2 Baxueiime npeacTaBuTeNIn HEOPraHUYECKUX BEILECTB

Bo3ayx — cmech razoB. CoctaB Bo3znmyxa. Kuciopom — aneMeHT W mpocToe
BemecTBo. HaxoxkeHue Kuciopojia B NMpHUpoOJE, (PU3NYECKHEe M XUMHYECKUE
2.1 cBoiictBa (peakuuu ropenus). Oxcuabl. Ilpumenenue kuciaopona. CrocoObt
NOJY4YEeHUsl KHUCIopoJa B JIabOpaTOpuu U MPOMBIIUICHHOCTH. Kpyrosopor

Kucnopoza B npupoze. O30H — aoTponHast MoaAUpUKaLM KHCI0poaa

TemoBoit 3 dexT XuMUIECKON peakluu, TEPMOXUMHUECKHUE YPABHEHHUSI, K30~
2.2 Y DHIO0TEPMUYECKUE PEAKIUU. TOIUIMBO: yrojib U METaH. 3arpsA3HEHNE BO3/1yXa,

YCWJICHHE MTApHUKOBOTO 3 (deKTa, pa3pylieHrne 030HOBOTO CIIOsI
Bomopon — a1eMeHT u TpocToe BemiecTBO. HaxoskneHne Bomoposaa B MPUPOIIE,
23 du3nueckre W XWUMHUYECKHE CBOWCTBA, NPUMEHEHHE, CIOCOOBI TMOTYYEHHUS.

Kucnots! u conu

2.4 Monsipablit 00BEM razoB. PacuéTel Mo XUMUYECKUM YpaBHEHUSIM
2.5 ®dusznyeckue CcBoWcTBa BOAbl. Boma kak  pactBOpuTEdb. PacTBOpEIL.
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Hacepimienaple 1 HEHACHIIIEHHBIE PAacTBOPHI. PacTBOpUMOCTH BEIIECTB B BOJIC.

MaccoBasg nons Bemecrsa B pacTBOpe. XHUMHUYECKHE CBOWMCTBA BOJBI.

OcHoBanus. Ponb pacTBOpOB B MpUpOJe M B KU3HU 4eloBeka. Kpyroropor

BOJbl B MpUpOJAE. 3arps3HEHUHE MPUPOJIHBIX BOJA. OXxpaHa H OYHCTKA

MIPUPOIHBIX BOJT

Knaccudukanust Heopranmueckux coeauHennid. Oxcunabl. Krnaccuduxarus
"6 OKCHJIOB:  cojieoOpa3ymomue (OCHOBHBIC, KHCJIOTHBIC, aM(OTepHbIE) U

Heconeo6pa3y}oume. HOMeHKHaTypa OKCHJIOB. dusznyeckue U XUMUUYECKHE

CBOMCTBA OKCHIIOB. [losmyuenue okcuaoB

OcHoBanust. Knaccudukanuss ocHoBaHMM: WIENOYM U HEPACTBOPUMBIE
2.7 ocHoBaHus. Homenknarypa ocHoBaHuil. ®usnueckre M XMMUYECKUE CBOMCTBA

ocHoBaHui. [lorydenne ocHOBaHUH

Kucnotel. Knaccuduxanus kucinor. Homenknatypa kucinor. dusmnueckue u
2.8 XUMHUYECKHE cBoOMcTBa KuciIOT. Pan aktuBHocTh MeTauioB H.H. bekerosna.

[Tomy4yenue kuciaot

29 Comu. Homenknarypa coneil. @u3znueckrue M XMMHUYECKHME CBOWCTBA COJIEH.
ITomyuyenue conen

2.10 I'eneTnyeckas CBA3b MEXIY KJIACCAMH HEOPTAHMYECKUX COCUHEHUN

XWMHWYECKUN  DKCIIEPUMEHT: KAayeCTBEHHOE  ONPEIEICHUE  COJAEpKaHUs
KHCJIOpO/ia B BO3JyXe, MOJy4YeHHEe, cOOMpaHHe, paclio3HaBaHHE U H3Yy4YEHUE
CBOICTB KHCIOpOJa, HAOMIOEHNE B3aWMOJECUCTBUS BEILECTB C KUCIOPOAOM U
yCIIOBHS BO3HUKHOBEHUS M MpPEKpallleHus] ropeHus (1moxkapa), 03HaKOMIJIEHHUE ¢
oOpa3lilaMu OKCHJOB U ONHMCAHME WX CBOMCTB, IOJIy4€HHE, COOUpaHHE,
pacrio3HaBaHME M M3Y4YE€HHE CBOWCTB BOAOpOAa (rOpeHue), B3auMojelcTBUE
Boziopoja ¢ okcugoMm Menu(Il) (BO3MOXKHO HUCTIOIB30BAHKNE BHICOMATEPHAIIOB),
HaOrofieHne 00paslloB BEIIECTB KOJUYECTBOM 1 MOJb, HCCIEJOBaHUE
2.11 OCOOEHHOCTEl pacTBOPEHHs BELIECTB C Pa3IMYHOW PacTBOPUMOCTHIO,
[IPUTOTOBJICHUE PACTBOPOB C OMPEIEIEHHON MACCOBOU JOJIE PACTBOPEHHOIO
BEIIECTBa, B3aMMOJIEWCTBHE BOJbI C MeTaJJIaMH (HaTpUeM U KajbIHEeM)
(BO3MOKHO HCIIOJIb30BaHME BHJICOMATEpHANIOB), ONpEAEICHUE pPacTBOPOB
KUCJIOT U IHEJOYed C TOMOIIBI0 HMHIUMKATOPOB, HCCIEIOBaHHE 00paslioB
HEOPraHMYECKUX BEIIECTB PA3JIUYHBIX KJIacCOB, HAOIIOJAEHHWE W3MEHEHUS
OKpacKM WHJIUKATOpPOB B pacTBOpax KHCIOT U IIeJIOoYel, Hu3ydyeHue
B3auMoieiictBua okcuga menu(Il) ¢ pacTBOpoM CepHOM KHUCIOTHI, KHCIOT C

METAJJIaMH, PEaKINi HEUTpaIU3alluK, OJy4YEeHHE HEPACTBOPUMBIX OCHOBAHUMH,
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BBITECHEHHE OJHOTO0 MeTajlyla JpyrMM M3 pacTBOpa COJIM, pEHICHHE
AKCIIEPUMEHTANIbHBIX 3a/1ady Mo TeMe «BaxHeimme kiaacchl HEOPraHUYECKUX

COEIUHEHUI)

[Mepnonuueckuii 3akoH u [leprorueckas cucTeMa XUMHYECKHX 3JIEMCHTOB
3 .. MenneneeBa. CtpoeHre aToMoB. XUMUYecKas CBsi3b. OKUCIUTEIBHO-

BOCCTAHOBUTCIIBHBIC PCAKIITUN

[lepBble TOMBITKM KIAaCCU(PHUKAUU XHUMUYECKUX dieMeHTOB. [lonsatue o
11 rpYIIax CXOJHBIX AJIEMEHTOB (ILEJTOYHbIE W IIETOYHO3EMENIbHbIE METAJLIbI,
raJIoreHbl, MHEPTHBIE Ta3bl). DIEMEHThI, KOTOpble 00pa3yloT amdoTepHbie

OKCHUAbI U THAPOKCHUABI

Ilepnonnueckuii 3akoH. [lepuonnueckas cuctema XuMH4YECKHUX 31emMeHToB J[. 1.
Menneneesa. Koporkonepuoanas u JUIMHHOIIEPUOAHAS (bopmbl
3.2 Ilepnonnueckorr cucrteMbl xuMudeckux dieMeHtoB .M. Menneneesa.
ITepuonsl u rpynnel. PU3NYECKUII CMBICI IOPAAKOBOIO HOMEpPA, HOMEPOB

nepruoaa v rpyIiibl 3JICMCHTA

Crpoenue atomoB. CoctaB atoMHbIX saep. M3oronsl. Dnektponbl. CTpoeHue
13 AJIEKTPOHHBIX  000JI0YeK aTOMOB TMepBbIX 20 XUMHUYECKHX DJIEMEHTOB
ITepuoanueckoit cucremnl .M. MenaeneeBa. XapakTepucTUKa XUMHUYECKOTO

AJIEMEHTA Mo ero nosoxenuto B [lepuoanyeckoii cucreme .M. Menneneena

3aKOHOMEPHOCTH UW3MEHEHHUsl pajauyca aToMOB XHMHMUYECKHUX JJIEMEHTOB,
METAIMYECKUX W HEMETANIMYECKMX CBOMCTB IO TpynmamM MU IEPHOJAM.
34 3nauenue [lepumoauueckoro 3akoHa u [leproauueckoil CHCTEMbl XUMUYECKHX
JJIEMEHTOB I pa3BUTUA Hayku U npaktuku. .M. MeHnneneeB — y4€HbIA U

IPaKIaHUH

35 Xumnueckasi cBsizb. KoBaneHTHas (MOJsipHasT W HEMOJIApHAsi) CBS3b.
DIIEKTPOOTPULIATETLHOCTh XMMUYECKUX 3JIEMEHTOB. MloHHAas CBA3b

36 Crencub okucieHus. OKHCIUTECIFHOBOCCTAHOBUTEIBHEIC PCaKuu. HpOLICCCBI

OKHCJICHHS B BOCCTaHOBNICHHI. OKHUCINTEIN U BOCCTAHOBUTEIIN

XVUMHYECKUH JKCHEPUMEHT: H3Yy4YeHHE O0O0paslloB BELIECTB METAIOB H
37 HEMETAJUIOB, B3aUMOJEUCTBUE TUAPOKCHAA LMHKA C pacTBOpaMU KHUCIOT U
11eJI0Y€H, MPOBEIECHNE ONBITOB, WIUTFOCTPUPYIOIIUX HNPUMEPHI OKUCIUTEIBHO-

BOCCTAHOBUTCIIbHBIX peaKuHﬁ (TOpCHI/IC, PCaKknuun pa3jioKCHUs, COCI[I/IHCHI/ISI)

9 KJIACC
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Kon IIpoBepsieMblii 3JIEMEHT COJlePKAHUS
1 BemectBo 1 xumundeckas peakuus. [loBropenue
[Iepnonnueckuint 3axoH. lleprnoauyeckas cuctema XuMU4eCKux snemeHTos JI.1.
MenaeneeBa. CTpoeHHUE aTOMOB. 3aKOHOMEPHOCTH B H3MEHEHUH CBOMCTB
1.1 XUMUYECKUX DJIEMEHTOB IMEPBbIX TPEX MEPUOAOB, Kalus, KaIbIUsi U HX
COCMHEHHI B COOTBETCTBUHU C IOJIOKEHHEM 3JieMeHTOB B Ilepuonnueckoi

CUCTCMC U CTPOCHUCM HUX ATOMOB

CrpoeHue BellecTBa: BHJbl XUMHUYECKOM CBS3U. THUIBI KPHUCTANIMYECKUX
PELIETOK, 3aBUCUMOCTb CBOMCTB BEILIECTBA OT THUIA KPUCTAJUIMYECKON PEIIETKU
1o M BHJa XUMUYECKOH cBsizu. Kiaccudukanus 1 HOMEHKIIATypa HEOPTraHUYECKIX
' BEIIECTB (MEXIyHapOIHas U TpUBHaJbHas). XMMHUYECKHE CBOMCTBA BELIECTB,
OTHOCAIIMXCSA K  PA3IMYHBIM  KJacCaM HEOPraHWYECKUX  COCIUHEHUH,

TCHCTHUYCCKAA CBA3b HCOPIraHNMYCCKUX BCIICCTB

Krnaccudukanus XuMHYecKuX peakiyii o pa3IMuHbIM IpU3HaKaM (10 YHCITY U
COCTaBy YyYacTBYIOIIMX B PEaKUWH BEIIECTB, MO TeIIoBoMy 3 dekry, mo
1.3 U3MCHEHHIO CTETEHEH OKHCIICHUS XMMUYECKUX DJIEMEHTOB, 10 OOpaTUMOCTH,
[0 y4YaCcTHUIO Karajmusaropa). OJK30- ¢ JIHAOTEPMUYECKHE  PEaKIIuH,

TCPMOXUMHNYCCKUC YPABHCHU. ITonsTue o CKOpOCTHU XUMHYECKOMN peakuumn

[TonsiTue 00 O6paTI/IMBIX u HeO6paTI/IMLIX XUMHUYCCKUX PCAKIUAX. IlonsTue o
14 TOMOT'CHHBIX M I'€TCPOrCHHBLIX PCAKIUAX. IlonsiTHe 0 XMMHYECKOM PaBHOBCCHUU.
cDa.I(TOpI:I, BJIMAIOINHUE Ha CKOPOCTb XHUMHYECKOMN pCakiun M IOJIOXKCHUC

XUMHYCCKOT'O paBHOBECUA

OKHCIUTEITEHO-BOCCTAHOBUTEILHBIE pCaKknuuu, SHGKTpOHHBIfI OanaHc
15 OKHCIIMTEIbHO-BOCCTAHOBUTEIILHOU pCaKknuu. CocraBneHue ypaBHeHI/Iﬁ
OKHCIHUTCIBbHO-BOCCTAHOBUTCIIbHBIX peaKI_II/Iﬁ C HCIHOJIB30BAHUCM MCETOJa

AJIEKTPOHHOTO OajaHca

Teopust 3IEKTPOIUTHUECKON JUCCOLUALUH. DJIEKTPOJIHUTHI M HEIJICKTPOJIUTHI.
Katunonsl, annoHsl. MexaHu3M AUCCOLMAIIMN BELIECTB C Pa3JIMUYHBIMU BHUJIAMU
xuMudeckon cBsizu. CteneHsb nucconuanuui. CHIbHBIE B Ca0bIe JIEKTPOIUTHL.
1.6 Peakunu noHHOrO0 OOMeEHa. YCIIOBUS MPOTEKAHUS PEaKIUi MOHHOTO OOMEHa,
IIOJIHBIE W COKpalI€HHbIE WOHHBIE YypaBHEHMs peakuui. CBOWCTBa KHCIIOT,
OCHOBaHMUH U COJel B CBET€ TNPEIACTABICHUNA OO0 SJICKTPOIUTUYECKON

nuccounanuu. KauectBeHHbIe peakiini Ha MOHBL. [loHsATHE O THApPOIM3E coei

1.7 XUMUYECKUN HKCHEPUMEHT: O3HAKOMJICHHE C MOJECISMH KPHUCTAUTMYECKHUX
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pPEIETOK HEOPraHMYECKHUX BEIIECTB — METAUIOB U HeMeTalioB (rpadura u
ayiMasa), CJIOKHBIX BEUIECTB (XJIOpUIa HATpHsl); UCCIEIOBAHUE 3aBUCHMOCTH
CKOPOCTH XHUMHUYECKOM pEeakluu OT BO3JCHUCTBUS pPAa3IMYHBIX (HAKTOPOB;
HCCIIEIOBAaHUE  DJIEKTPOIPOBOJHOCTH  pPacTBOPOB  BEILIECTB,  Ipolecca
JUCCOLMAIMK  KHUCIIOT, wIeioued M coieil (BO3MOXKHO HCIOJb30BaHUE
BUJICOMATEPUAIIOB); IMPOBEACHUE ONBITOB, WUIIOCTPUPYIOLIUX [PU3HAKU
MIPOTEKAaHUs PeaKlnii HOHHOTO oOMeHa (00pa3oBaHUE OCa/iKa, BbIIEJICHHUE Ira3a,
0o0pa3oBaHUE BOJbI); OIBITOB, HIUIIOCTPUPYIOUINX HPUMEPHI OKUCIUTEIHHO-
BOCCTAaHOBUTENIbHBIX peaklUi (TOpeHHe, PeaKIuh Pa3JIoKEeHHs, COCIUHEHUs);
pacrno3HaBaHH€ HEOPTaHUYECKUX BEIIECTB C IOMOIIbIO KaUeCTBEHHBIX peaKuil

Ha MOHBbI; PpCIICHUC OKCIICPUMCHTAJIbHBIX 3aaa4
2 Hewmertannsl 1 ux coeIMHEHUS

OO6mass xapaktepuctuka rajaoreHoB. (OCOOEHHOCTH CTPOEHHUSI AaTOMOB,
XapakTepHbIe cTerneHu okuciaeHns. CTpoeHne u (u3nIecKre CBOMCTBA IPOCTHIX
BELIECTB — TrajoreHoB. XHMHUYECKHME CBOICTBa Ha MpUMEpe XJopa
2.1 (B3auMoJIeHiCTBHE C MeETaUIaMH, HEMETaJUIaMH, IIeJIoYaMu). XJIOPOBOAOPOI.
ConsiHas KMCIIOTa, XUMUYECKUE CBOMCTBA, NOJIy4eHHUE, NpuMeHenue. JleiictBue
XJIOpa ¥ XJIOPOBOAOPOJA HAa OPraHU3M 4YeJOBeKa. BakHelmme XJIOpUIbl U UX

Hax0’JIEHUE B IPUPOJIE

OOmast xapakTepuctuka 31eMeHTOB VIA-rpynmbel. OcoOeHHOCTH CTpOEHHUs
aTOMOB, XapaKTepHble cTeneHu okuciaeHus. CtpoeHue u (pu3nuecKue cBoMcTBa
MPOCTBIX BEIIECTB — KHCIOpPOJa M Cepbl. AJUIOTPOINHBIE MOJU(PHUKAIUN
KHCJIOpOJia U cephl. XUMHYECKHE CBOMCTBa cepbl. CepoBOMOPOJ, CTPOCHHE,
¢usnyeckue W XuUMHUYeckHe cBOMCTBa. OKCHIBI cepbl Kak IMpeAcTaBUTENH
25 KHCIIOTHBIX OKcuAOB. CepHasi KUCIOTa, PU3NYECKHME U XMMHYECKHE CBOMCTBA
' (obmuMe Kak mpeAcTaBUTENS Kiacca KMCIOT U crenuduueckue). XUMHUUECKHUE
peakiuy, JeKalue B OCHOBE HMPOMBIIIICHHOTO croco0a IMOJydyeHHsI CepHOU
kucioTel. IIpumenenue. Conu cepHOM KHCIOTHI, Ka4€CTBEHHAs pEaklMs Ha
cynbdar-uoH. Haxoxnenue cepbl U €€ coeAMHEHUI B mpupoae. XUMHUYECKOe

3arpsi3HEHUE OKPYXKAIOIIEH Cpeabl COCAMHEHUSIMU CEPhl (KUCIOTHBIE JTOXKIH,

3arpsA3HCHUEC BO3AyXa U BOI[OéMOB), CIIOCOOBI €T0 nNpeaAOTBPAIICHHUA

OOmast xapaktepucTuka 3yeMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHHUs
53 aTOMOB, XapaKTEPHbIE CTEIIEHN OKUCIIEHUs. A30T, pacpocTpaHEeHHe B IPUPOJIE,
¢usnyeckre U XuMuUeckue coiictea. Kpyrosopor a3ora B npupojae. AMMHaK,

ero (u3MYeckre M XMMUYECKUE CBOMICTBa, MoiydeHue u npumenenue. Comnu
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aMMOHUS, WUX (u3nUeckne U XUMHUYECKHE CBOWCTBA, NPUMEHEHUE.
KauectBenHnasi peakiiusi HAa MOHbI aMMOHHS. A30THasl KMCJIOTa, €€ MOJyuyeHHe,
¢bu3MYecKue W XMMHUYECKHE CBOMCTBa (0OIIMe Kak MpeACcTaBUTENs Kiacca
KHCIIOT W crnenuduieckne). Mcnonp3oBaHue HUTPATOB M COJIEH aMMOHHS B
KauyeCcTBe MHHEPAJIbHBIX yA00peHHi. XUMHUYECKOE 3arps3HEHUE OKPYKaOIIeH
Cpelbl COeMHEHUAMH a30Ta (KUCIOTHBIE JIOXK/IH, 3arpsI3HEHUE BO3]1yXa, ITOUBbI

1 BOJOEMOB)

docdop, amtorpornnsie Mogudpukamuu dochopa, GU3MUIECKHE U XUMUUYCCKHC
Y croiictBa. Oxcun ¢ocdopa(V) u dochopHas kuciaora, QGU3NIECKUE H
XMMHAYECKHE CBOMCTBA, moiyueHue. lcnosab3oBaHue ¢ochaToB B KauyecTBe

MUHEPAJIBHBIX YIOOpEHUM

OOmast xapaktepuctuka 31eMeHTOB [VA-rpynmbl. OcoOEHHOCTH CTPOCHUS
aTOMOB, XapakTepHbIE CTENEHU OKHUCIEHHUS. YIJIepoJ, aUIOTPOIHBIE
MOIUGUKAINK, PACIPOCTPaHEHHE B MPHUPONE, (U3NYECKHE M XUMHUYECKHE
cBoiictBa. AzncopOuus. KpyroBopor yrinepoga B mpuponae. Okcuabl yriaepoza,
uX (u3MYecKre W XUMHUYECKHE CBOICTBA, JEHCTBHE HAa JKUBBIE OPTaHU3MBL,
2.5 MOJIy4eHUEe U MPUMEHEHHE. DKOJIOTUYECKUE MPOOIEMBbI, CBA3aHHBIE C OKCHIOM
yraepona(IV); rumore3a T100aTbHOTO IMOTEIUICHUS KIIMMATa; MapHUKOBBIN
3pdexT. YrompHas KuCIOTa M €€ cold, UX (QU3NYECKUe MU XMMUYECKHE
CBOICTBa, Moay4yeHHe W mnpuMeHeHue. KauecTBeHHass peakuusi Ha KapOoHaT-
nonsl. Mcnons3oBanue kapOOHATOB B OBITY, MEAMIIMHE, MPOMBIIIIEHHOCTH U

CEJILCKOM XO3AHCTBE

[lepBoHayasbHbIE MOHATUS 00 OPraHUYECKUX BEIECTBAX KaK O COECIUHEHUSX
yriaepona (MeTaH, 3TaH, JTWIEH, AaleTWIEH, 3TaHOJ, IVIMIEPUH, YKCYCHas
26 kucnora). Ix coctaB u xumuueckoe ctpoeHue. I[lonstue o Ouoiormuecku
' BAKHBIX BEILIECTBAX: XHpax, OEJKax, yrieBoJaXx — W HUX pOJU B KHU3ZHU
4yenoBeka. MaTepuaabHOE €IMHCTBO OpPraHMYECKUX M HEOPraHMUYECKUX

COE€IUHEHUN

Kpemuuii, ero ¢usnyeckue u XHUMHUYECKHE CBOMCTBA, IOJIyUeHUE U
npuMeHeHne. CoeqMHEHUs KpeMHUs B mnpupoje. OOuue mpeacraBieHus o0
57 okcuze kpeMHus(1V) n kpemuueBoi kucinore. CUIMKAThI, UX UCHOJIb30BaHUE B
' OBITY, METUIIMHE, TPOMBIIIJICHHOCTH. BaxkHelMe cTpouTeabHbIE MaTepUabl:
KepaMHKa, CTEKJIO, IEeMEHT, OeToH, xkene300eToH. [IpobGrembr OGe3omacHOTO

HCIIOJIb30BAHUA CTPOUTCIIbHBIX MAaTCPUAJIOB B MOBCEIHEBHOM XKU3HU

2.8 XUMHUYECKUN SKCIEPUMEHT: H3y4eHHE OOpa3lloB HEOPraHMYECKUX BEIECTB,
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CBOWCTB COJISTHOM KHCJIOTHI; MPOBEICHUE KAYECTBEHHBIX PEAKIMN Ha XJIOpHU/I-
WOHBl W HaOJIOJICHWE TMPHU3HAKOB WX TPOTCKAHUS; OIBITHI, OTPAKAIOIIHEC
¢du3nuecKkre 1 XMMUYECKHE CBOICTBA raJIOT€HOB U UX COEAMHEHUN (BO3MOMKHO
UCIIOJIb30BaHUE BUCOMATEPHATIOB); O3HAKOMJICHHE C 0O0pasliaMu XJIOPUJOB
(rajoreHu1oB); O3HAKOMJIEHME C oOpaslmamMu cepbl U €€ COeAMHEHUSIMU
(BOBMOXKHO  WCMOJB30BAaHUE BHUIACOMATEpHUATIOB); HAOMIOJCHHE TpoIlecca
oOyriauBaHMUs caxapa MOJl JEHCTBHEM KOHIICHTPUPOBAHHOM CEpHOM KHUCIIOTHI;
M3yueHHe XMMUYECKHX CBOMCTB pa30aBIEHHOW CEPHOM KHCIOTHI, MPOBEJICHUE
KaueCTBEHHOW peakuuu Ha cyib(ar-uoH u HaONIoJeHHe mpu3HaKa eé
MIPOTEKAHUS;, O3HAKOMIICHUE ¢ (PU3UUECKIMH CBOMCTBaMH a30Ta, Gochopa u ux
COeIUHEHUI (BO3MOXKHO HCIIOJIb30BAHME BHJIEOMATEPHANIOB), O0pa3lamMu
a30THBIX U POCPOPHBIX YAOOpEHUN; TIOTydeHHE, COOMpaHKe, paclio3HABAHUE H
M3y4eHUE CBOMCTB AMMHAKa; MPOBEJICHUE KAaueCTBEHHBIX pEaKlHMil Ha HOH
aMMOoHHMS W ¢ocar-nOH © U3YYCHHE TIPU3HAKOB WX IPOTCKAHWS,
B3aMMO/ICHCTBIE KOHIICHTPUPOBAHHOM a30THON KUCJIOTHI C MEAbIO (BO3MOKHO
WCIIOJIb30BAaHUE BHUICOMATEPUATIOB); HW3YYEHHUE MOJEIEeH KPUCTAUIMUECKHX
pemiérok anmmasa, rpaduta, ¢yUiepeHa; O03HAKOMJIEHHE C IPOILIECCOM
aZCcopOIMu PacTBOPEHHBIX BEUIECTB aKTUBUPOBAHHBIM YIJIEM U yCTPONCTBOM
MPOTUBOTa3a; MOJlyueHUe, COOMpaHHe, pacro3HaBaHUE U H3y4YCHHE CBOWCTB
VIJIEKUCIIOTO Ta3a; MPOBEACHUE KAueCTBEHHBIX peakluid Ha KapOoHAT- u
CUWJIMKAT-UOHbl M H3YyYEHUE IMPU3HAKOB HUX TMPOTEKAHMS; O3HAKOMIIEHHE C
MPOAYKIIMEH CUIMKATHON MPOMBIIIJICHHOCTH; PEIICHHE IKCIIEPUMEHTATbHBIX

3aJ1a4 1o TeMe «BakHelIe HEMETaIIbl M UX COSAUHECHUS
3 MeTtannsl 1 UX COSIMHEHUS

OO1m1ast XapaKTepuCTUKAa XMMUYECKHX JIEMEHTOB — METAJJIOB HA OCHOBAHUM UX
nonoxeHnss B Ilepuonuueckod cucreMe XUMHYECKHX dieMeHToB J[.U.
3.1 Menpeneesa u ctpoeHus aToMoB. CTpoeHne MeTaioB. MeTamndeckas CBsI3b U
METaJUIMYECKass KpUCTAUIMYECKass pemETKa. ODIEKTPOXMMHYECKUH  psij

HaHpH)KCHI/Iﬁ MCTAJIJIOB

duznyeckue U XMMUYECKUE CBOMCTBa MeTauioB. O0Imue croco0bl MOITy4eHUS

MmeTauioB. IloHsaTue o KOPPO3uH METAJIJIOB, OCHOBHBIC CITIOCOOBI 3allUuThI UX OT

32
kopposuu. CriiaBsl (CTallb, YyTyH, TIOPATIOMUHUHN, OpOH3a) U UX TPUMEHEHHUE B
OBITY U IPOMBIIIUICHHOCTH
33 [[lenounsle Metamnbl: moyiokeHue B llepuonnueckol cucremMe XHUMHUYECKHX
anemeHntoB .M. MenaeneeBa; cTpoeHHE UX aTOMOB; HaXOXKJECHHE B MPUPOJIE.
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dusnyeckre 1 XMMUYECKHE CBOMCTBA (Ha TpUMepe HaTpus U Kanus ). OKCUIBI U
THUAPOKCUABI HATPpUA W KaJius. HpI/IMeHeHI/Ie MICJIOYHBIX MCTAJZIOB MW HX

COETUHEHUN

[[lemoyno3emMenbHbIE  METAUIbl MArHMM HM  KaJblMA: IIOJOXKCHUE B
[Iepnonnueckoii cucreme XUMUYECKUX 3i1eMeHToB [[. M. MenneneeBa; ctpoeHue
34 UX aTOMOB; HaxoXXJAeHue B mnpupoje. Pu3nmyeckue U XUMHUUYECKHE CBOMCTBA
MarHus M Kaiplius. Baxkuelinue coequHeHus Kaiablus (OKCHJ, THIPOKCHI,

comu). KECTKOCTh BOJIBI U CLIOCOOBI €€ yCTpaHeHUs

AmroMuHui: monoxkeHue B Ilepuoauueckoil cucreMe XMMHYECKMX 3JEMEHTOB
15 JI.1. MenneneeBa, cTpoeHUE aroma; HaxoXKAcHHE B npupone. dusznueckue u
XMMHYECKHE CBOMCTBA AIFOMUHUSA. AM(DOTEpHBIE CBOMCTBA OKCHIA M THIPOKCHUIA

AJIFOMUHUA

Keneszo: nonoxenne B [lepuonnueckoi cucreme XuMU4Ieckux 3iueMeHToB J[. M.
36 MeHnpeneeBa; CTpOGHHE aroMma; HaxoXjaAeHHe B mpupojae. Dusudeckue u
XUMUYECKHUE CBOMCTBa jkene3a. Okcuubl, Tuapokcuasl u conu xenesa(ll) u

xene3a(Ill), ux cocras, CBOICTBA U MOTyuYeHUE

XUMHUECKUI HKCIEPUMEHT: O3HAKOMJIEHHE ¢ 00pa3liaMyu METasIOB U CIUIABOB,
uX (U3NYECKUMHU CBOMCTBAMH; W3YYCHHE PE3YJIbTaTOB KOPPO3UU METAJUIOB
(BO3MOXKHO HCIIOJIb30BaHUE BUJIEOMATEPHAIIOB), 0oco0eHHOCTEH
B3aMMOJICHICTBUS  OKCHJA Kalbllsd W HaTpus C BOAOH  (BO3MOXKHO
WCIIOJIb30BAaHNE BHUJICOMATEPUAIIOB); WCCIICIOBAHUE CBOWCTB YKECTKOW BOJIBI,
mpolecca TOpPEHHUs Kelle3a B KHUCIOpoAe (BO3MOXKHO — HCIOJb30BaHHE
3.7 BHJICOMATEPHAIIOB); TIPU3HAKOB MPOTEKAHWS KAYSCTBCHHBIX PEAKIIUN HA HOHBI
(MarHusi, Kanblus, amroMuHus, nuHka, xeneza(ll) u sxenmesa(Ill), memu(Il);
HaO0JTI0JICHNE W ONHMCAHUE MPOIECCOB OKpAIIMBAaHKS TUIAMEHU WOHAMH HATPHS,
Kamuss M Kanblusg ~ (BO3MOXKHO  HCIIOJNIb30BAaHME  BUJEOMAaTEPHAIIOB);
uccieoBaHie aM(OTEPHBIX CBOWCTB THJIPOKCHA ATIOMHHHS M THIPOKCHIA
[IMHKA; pEIICHHEe dKCIIEPUMEHTAILHBIX 3a/1a4 0 TeMe «BaxxHei1ne MeTaisl 1

UX COCIMHEHUS
4 XuMUA 1 OKpyKaronas cpeaa

HoBble maTepuanbsl U TexHojoruu. BeliectBa n maTepuaibl B MOBCEIHEBHOU
il JKA3HU 4YelloBeKa. XUMUs U 310pOBbe. be3ornacHoe UCIonb30BaHNE BEILECTB U

XUMHUYECKUX peakiuil B ObiTy. IlepBas momomip npu XUMHUYECKHUX OKOTax M

OTpaBJICHUAX

4.2 OCHOBBI ~ JKOJIOTMYECKOW  IPaMOTHOCTH.  XUMHYECKOE  3arps3HEHHE
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okpyxatomeit cpenbl [1JIK. Pob XuMuu B pelIeHHH 3KOJIOTHYECKUX MPOOIIEM.
[IpupoaHble HCTOYHHMKH YTIIEBOAOPOAOB (yroib, MPHUPOIHBIA ra3, HeDTH),
MPOJIYKTHI UX MEePepabOTKU, UX POJIb B OBITY U MPOMBIIUIEHHOCTH

XUMUYECKUI SKCIEPUMEHT: U3yuyeHue oOpas3I[0B MAaTEpHAIIOB (CTEKIIO, CIIJIaBbI

4.3
METaJJIOB, ITOJINMEPHBIE MaTEPHaJIbl)
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ITPOBEPAEMBIE HA OI'D 1O XUMHWU TPEBOBAHUA K PE3YJIBTATAM
OCBOEHUS OCHOBHOM OBPA30OBATEJIBHOM ITPOI'PAMMBI OCHOBHOI'O

OBILIEI'O OBPA3OBAHUSA
Kon IIpoBepsiemble TPeOGOBaHMS K NMPeIMETHBIM pe3yJibTaTaM
MPOBEPAEMOro 0a30BOr0 YPOBHS OCBOEHHSI OCHOBHOI 00pa3oBaTeIbHOM
TpeOoOBaHMS NMPOrpamMMbl OCHOBHOI0 0011ero oopasoBanusi Ha ocHoBe PI'OC
1 [Ipencrapnenue:

0 TI03HABAaEMOCTH SIBJICHHUHU npupoabl, IMOHHUMAaHHUC 00BEKTHUBHOM
3HAYUMOCTH OCHOB XHMHYECKOM HAayKH KakK obnactu COBPCMCHHOTI'O
1.1 C€CTCCTBO3HAHHNA, KOMIIOHCHTA O6H.[€I>i KYJIbTYpPblI H HpaKTquCKOﬁ
ACATCIIBHOCTH YCJIOBCKA B YCIOBUAX COBPEMCHHOI'O 06IH€CTB21;

INOHUMAaHHEC MECTAa XUMHUU CPEAN APYI'UX CCTCCTBCHHBIX HAYK

O HAY4YHbIX MCTOJAaX IO3HAHUA, B TOM YHUCJIC SKCIICPHUMCHTAJIbHBIX U
12 TCOPCTUUCCKHUX MCTOHAAX HCCICAOBAHUS BCIICCTB U HU3YUYCHHUA

XUMHUYCCKUX peaKuHﬁ; YMCHHC HCIIOJb30BAaTh MOACIN JJIA

00BACHEHHS CTPOCHUS aTOMOB U MOJICKYJI

o cepax mpodeccHoHaIbHOI AEATEIFHOCTH, CBA3aHHBIX C XUMHEH U
COBPEMCHHBIMHN TCXHOJOIUAMH, OCHOBAHHBIMU Ha JOCTHIKCHUAX
13 XMMUYECKOH HAyKH, YTO TO3BOJIUT OOYYaIOIIMMCS paccMaTpUBaTh
' XUMHUIO Kak cepy cBoelt Oyayieil npopeccoHaabHON AesITeNbHOCTH
U ClleaTh OCO3HAHHBIM BBHIOOP XMMMH Kak NMPO(UIBHOTO MpeaMeTa

MIPHU TIEPEXO0/I€ Ha YPOBEHB CPETHETO 00IIET0 00pa30BaHMs

Brmanenune cucteMoil XMMHMYECKMX 3HAaHUM M yMEHUE NPUMEHATH

CUCTEMY XUMHUYCCKUX 3HaHI/II71, KOTOpas BKIIFOYACT:

Ba)KHEHMIIINE XHMHUYECKHE IIOHATHS: XUMHYECKHH DJIEMEHT, aToM,
MOJIEKYJa, BEIECTBO, MPOCTOE M CIOKHOE BEIIECTBO, OJHOPOJHAS U
HEOJIHOPO/JHAs CMECh, OTHOCUTEJIbHBIE AaTOMHasi U MOJIEKYJSpHas
MaccChl, KOJIMYECTBO BEIIECTBA, MOJIb, MOJIAPHAs Macca, MOJISPHBIN
1 00BEM, OKCHJ, KHUCIOTa, OCHOBaHUE, CONIb (CpemHss), XUMHYeCKas
' peaKiusi, peakluh COCIWHEHUS, PEaKIUH Pa3JIOKECHUS, pPEaKIuI
3aMeIIeHus, PeaKuy OOMeHa, TeIuIoBOoW IPQEKT peakiuu, dK30- U
SHIOTEPMUYECKUE PEAKIIMH, PACTBOP, MACCOBask JIOJISI XHUMHUYECKOTO

9JICMCHTA B COCIMHCHUN, MAaCCOBas NOJIA U IPOLUCHTHAA KOHIICHTPALIA

BEIIIECTBA B PAaCTBOPE, PO aTOMa, IICKTPOHHBIN CIION aToMa, aTOMHast
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2.2

23

3.1

3.2

3.3

34

opOuTanb, paauyc aToma, BaJE€HTHOCTb, CTENEHb OKHUCIIECHUS,
XUMHUYECKAs CBSI3b, JIEKTPOOTPULIATEIBLHOCTD, IIOJISIPHAS U HETIOJIpHAs
KOBQJICHTHAs  CBsI3b, MOHHas  CBsI3b, METaUIM4ECKas  CBA3b,
KpUCTA/LIMYecKass peleérka (aToMHas, MOHHas, MeTaJuIMyecKasi,
MOJIEKYJISIpHas), MOH, KaTHOH, QHMOH, 3JIEKTPOJIMUT M HEDJIEKTPOJIHUT,
ANIEKTPONIUTUYECKAs  JIUCCOLMAIMS, PEaKIMM HMOHHOrO OOMEHa,
OKHUCIIUTEIIbHO-BOCCTAHOBUTEIIbHBIE ~ PEAKLMM,  OKUCIUTEIb U
BOCCTAHOBUTEJNIb, OKHMCICHME M  BOCCTAHOBIECHHME, DIIEKTPOJIN3,
XMMUYECKOE paBHOBECHE, OOpaTHMble U HeoOpaTUMble peakivH,
CKOPOCTb XUMHUYECKOW peakumu, kKartanusarop, IIJIK, xopposus

MCTAJLII0B, CILJIaBbl

OCHOBOIIOJIATAIOLINE 3aKOHbl XUMHM: 3aKOH COXPaHEHHMsI Macchl,
nepuonnueckuil 3akoH J[M. MenneneeBa, 3aKkOH IOCTOSHCTBA

COCTaBa, 3aKOH ABOFaI[pO

TCOPUU XUMUU: ATOMHO-MOJICKYJISIpHAA TCOPH, TCOPUA

ANEKTPOJIUTUYECKON AUCCOIUALINHI
Biianenne ocHOBaMM XMMUYECKOW IPaMOTHOCTH, BKJIFOYAIOILICH

yYMEHUE MPaBUJIbHO UCIOJIb30BATh U3yUEHHBIE BELIECTBA U MaTepUAIIbI
(B TOM 4ucle MUHEpaJbHbBIE YAOOpEHUs, METaulbl W CIUIaBBI,
HOPOAYKTHl MepepadOTKU NPUPOAHBIX HCTOUYHUKOB YIJIEBOJOPOIOB
(yrnsi, mpupoAHoro rasza, HeTHu) B OBITY, CEITBCKOM XO3SHCTBE, Ha
IPOM3BOJICTBE U TOHUMAHUE 3HAUEHUs JKUPOB, OEIKOB, YIJIEBOAOB
JUIsL OpraHr3Ma 4eoBeKa; yMEHUE TPOrHO3UPOBaTh BIUSHUE BEIIECTB
U XMMHMYECKHUX IPOLECCOB HA OPraHU3M YEJIOBEKAa M OKPYKAIOLLYIO
IPUPOJHYIO Cpeny

YMEHHME HHTErpUpOBATh XMUMHUYECKHE 3HAHUS CO 3HAHMSMH JIPYTHX

y4eOHBIX IPEMETOB

HaJIM4YHEC OIIbITa pa6OTBI C pa3sjiIn4YHbIMHU UCTOYHUKAMU I/IH(bOpMaI_II/II/I
o XHUMHUHU (HaquaSI N HaY4YHO-IIOIIYJIApHasA JIUTEparypa, CJI0Bapu,
CIIpaBOYHHKH, I/IHTCpHeT-pecprLI)

YMCHUC 00BEKTHBHO OLICHUBATb I/IH(I)OpMaI_II/IIO O BC€IOICCTBaAx, HX
MMPEBpAIICHUAX )51 MMPaAKTUYICCKOM IIPUMCHCHUU n YMCHHC
HCIIOJIB30BaTh €€ I PCIICHUA y‘-ICGHO-HO3HaBaTCJIBHBIX 3aaad
Bnanenne ocHOBaMH IIOHSTHHHOTO arrmapara U CHMBOJIMYCCKOTO

A3bIKa XUMHH IJIs1 COCTaABJICHUS (bOpMy.]'I HCOpPTraHNYCCKUX BEIICCTB,
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YpaBHEHHH  XUMHUYECKUX  pPEAKLH; OCHOBAMH  XUMHUYECKOU
HoMmeHknatypsl (IUPAC u TpuBHaibHOI)
YMeHne oOBACHATH CBsI3b MOJOXKEHHS 3ieMeHTa B Ilepuonmueckoit

CUCTEME C YHCIIOBBIMH XapaKTCPUCTHKaMH CTPOCHHSA aTOMOB

5 XMMHUYECKUX DJEMEHTOB (COCTaB M 3apsii  sapa, odliee YHcio
AIIEKTPOHOB), PpACHpPEIEICHUEM DJJIEKTPOHOB IO JHEPreTUYECKUM
YPOBHSIM aTOMOB TIEPBBIX TPEX MEPHOAOB, KATUS M KATBIIHS
IIpencraBienue O  MEPUOJUYECKOM  3aBUCUMOCTHM  CBOWCTB
XUMHUYECKHX 3JIEMEHTOB (paguyc aroma, 3JIeKTPOOTPULIATEIbHOCTS),

6 IOPOCTBIX W CIOXKHBIX BEIIECTB OT TIOJOXEHHUS JJIEMEHTOB B
[lepuoanueckoit cucremMe (B MalbIX MEpPUOAAX U TIABHBIX
MOJTPYIIax) v AJIEKTPOHHOTO CTPOCHUS aToMa

7 YMeHnue kinaccupuuupoBarh:

7.1 XUMHYECKHUE JIEMEHTHI

7.2 HEOpraHMYECKUe BellecTBa

7.3 XUMHUYECKHUE PEaKIuN

8 YMeHue onpenessTh:

o1 BaJICHTHOCTh W CTEMEHb OKUCICHHUS XUMUYECKUX DIIEMEHTOB, 3apsil

' HOHa

%o BHJ] XUMHYECKOH CBS3M W THUN KPUCTAUIMYECKOH CTPYKTYpHI B

' COEMHEHUSX

8.3 XapakTep Cpeabl B BOAHBIX PACTBOpPAX BEIMIECTB (KUCIOT, OCHOBAHHIA)

8.4 OKUCITUTEIh U BOCCTAHOBHUTEIb

9 YMeHne xapakTepu3oBarh (GU3NIECKHE U XUMHUECKUE CBOMCTBA!
MPOCTHIX BEIIECTB (KUCIOPOMA, O30H, BOJOPOJ, TpaduT, anmas,

9.1 KpeMHU#, a3oT, ¢ocdop, cepa, XJIOp, HATpUW, Kalud, MarHui,
KaJIBITA, aJTFOMHHHM, JKEJIE30)
CIIOKHBIX BEHIECTB, B TOM YHCJE€ HMX BOJHBIX pacTBOpoB (Boja,
aMMMaK, XJOPOBOJIOPOJ, CEPOBOJAOPOJ,, OKCHIABI M THUIPOKCHJIBI

97 metaiioB [-IIA rpynn, amtomunus, menu (II), uunka, xeneza (II u

. III), oxcuas! yrnepoaa (I u IV), kpemuus (IV), azora u pocdopa (111
u V), cepet (IV u VI), cepuucras, cepHasi, a3oTucTas, a3o0THasd,
docdopHasi, yronbpHas, KpeMHUEBAsI KUCIOTA U UX COJIH)

9.3 MPOTHO3UPOBATh M XapaKTEpU30BaTh CBOMCTBAa  BEIIECTB B
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3aBUCUMOCTH OT HX COCTaBa M CTPOCHHUs, IMPUMCHCHUC BCIICCTB B
3aBHUCHUMOCTH OT HX CBOfICTB, BO3MOXHOCTb IMTPOTCKAHUA XUMHWYCCKUX

MIPEBpAICHUI B Pa3JIMYHbIX YCIOBHUIX

VYMeHue cocTaBlsATh MOJICKYJISIPHBIC 1 HOHHBIC YPAaBHCHUSA peaKHHﬁ, B

10
TOM YHUCIIE:
10.1 peakiuii HFOHHOTO 0OOMeHa
10.2 OKUCITUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIIHIl
103 WUTIOCTPUPYIONINX ~XMMHYECKAE CBOWCTBA HM3YyYEHHBIX KJIACCOB
' (Tpyrim) HEOPraHUYECKHUX BEIIECTB
10.4 MOJTBEPKIAIOLIUX FEHETUYECKYIO B3aUMOCBSI3b MEX1Y HUMU
11 YMeHue BIYUCIATH (IPOBOAUTH PACUEThI):
. OTHOCUTCIIGHYIO MOJICKYJISIPHYIO M MOJISIPHYIO MAacChl BEIIECTB,
' MacCCOBYIO JIOJI0 XMMHYECKOT'0 3JIEMEHTA B COSAMHEHUH
11.2 MacCOBYIO JIOJIFO BEIIECTBA B PACTBOPE,
11.3 KOJIMUECTBO BEIIECTBA M €r0 Maccy, 00beM Ira3oB
14 M0 YpPaBHCHHUSAM XHMHUYCCKHUX PEAKIUH W HAXOAHWTh KOJIUYCCTBO
' BellecTBa, 00bEM U MacCy peareHTOB WM MPOyKTOB PEaKluu
12 Bnanenue (3HaHUE OCHOB):
OCHOBHBIMH  METOJAAMH  HAy4YHOTO TMoO3HaHUS (HaOmrogeHue,
101 HU3MEpeHHE, SKCIIEPUMEHT, MOJICTTUPOBAHNUE) ITPU H3yYSHUH BEIIESCTB U
' XUMHUYECKUX SBIICHUH; yMeHHEe Cc(hOpMynIupoBaTh MpoOieMy U
MPETIOKUTE MTYTH €€ PEIICHUS
122 0e3omacHO pabOThl ¢ XUMHUYECKUMH BEIIECTBAMH, XUMHUYECKON
' MoCyA0oH U JabopaTOpHBIM 000pyAOBaHUEM
MpaBHJIaMy O€30MMaCHOTO OOPAIEHUS C BEIIECTBAMU, UCTIOIB3YEMBIMU
B TOBCETHEBHOW JKM3HH, TIPABUJIAMH TTOBEICHUS B IEISIX COSpPeKeHUS
123 3I0pPOBbSI U OKPYXKAIOIIEH MPUPOIHON Cpeapl; MOHUMAaHUE Bpenaa
' (omacHOCTH) BO3JCHCTBHS HAa JKHUBBIC OPTaHU3MBI ONPEIACIIEHHBIX
BEIIECTB, CMOCOOOB YMEHBIICHHS U TMPEAOTBPAIICHUS UX BPEAHOTO
BO3JICUCTBUSA
3 Hannuue mpakTHUeCKUX HABBIKOB IUIAHUPOBAHUS W OCYIIECTBICHUS
CIICTYIOIINX XUMHYECKUX IKCIIEPUMECHTOB:
531 W3YYCHHE M ONHUCaHue (PU3MICCKHX CBOWCTB BEIIECTB; 03HAKOMIICHUE

C (1)I/I3I/ILIGCKI/IMI/I n XUMHNYCCKHUMHU SIBJICHUAMM, OIIBITHI,
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WUTIOCTPUPYIOIINE MTPU3HAKU MPOTEKAHUSI XUMUYECKUX PeaKIuil
13.2 H3y4eHHUe CIIOCOOOB Pa3CIICHHs CMeCei

NOJTyYeHHE KHUCIIOPOJAa W W3YyYCHHE €ro CBOWCTB; IOJyYCHHE
13.3 BOJOPOJia U U3Y4YEHHE €r0 CBOMCTB; IOJY4YEHHME YIJIEKHCIIOrO rasa u

HN3YUCHHUEC €TO CBOfICTB; IMOJIY4CHHNEC aMMHAKa U N3YUCHUEC €TI0 CBOMCTB

134 MPUTOTOBJICHHE PAcCTBOPOB C ONpPENENIEHHONM MaccoBOM  Jonei
pPacTBOPEHHOTO BEILIECTBA

MIPUMEHEHUE WHIUKATOPOB (Jrakmyca, METHJIOpaHka u
13.5 dbenondranenna) A ONpeneseHHUs XapakTepa cCpelbl B pacTBOpax

KHUCJIOT U LIeJIoYei

UCCIICJOBAHNE W  OIMCAaHWUE CBOMCTB HEOPraHMYECKHX BEIIECTB
Pa3IMYHBIX KJIACCOB; M3YyYCHUE B3aWMOJICHCTBHS KHCIIOT C METaJUIaMHU,
OKCHJAMH  METaJUIOB,  pPAaCTBOPUMBIMH M HEpPaCTBOPHMBIMU
13.6 OCHOBAaHUSIMU, COJIIMHM; [IOJIY4YEHHE HEpPAaCTBOPUMBIX OCHOBAHMUIA;
BBITECHEHHE OJHOTO MeTalyla JAPYrMM M3 pacTBOpa  COJIH;
ucclieloBaHne aM(pOTEPHBIX CBOWCTB THIPOKCHIOB QIIOMUHUS H

[IUHKA

PCHICHUC S3KCIICPUMCHTAJILHBIX 3a1a4 IO TEMaM: «OCHOBHEBIE KJIACChI
13.7 HCOPTaHUYCCKUX COCHHHGHHﬁ)); ((3H€KTpOJ'II/ITI/I‘IeCKa$I
JAUCCOLIM AL, «Baxnelnme HeMETaIbl U HX COCOUHCHUA,

«Baxaeme MeTamibl 1 UX COCAUHCHUA»

XUMHYECKHE  OKCIIEPUMEHTHI,  WUIIOCTPUPYIOIIHE  MPH3HAKH

NPOTEKaHUs peakii MOHHOro oOMEHa; KaueCTBEHHbIE peakIUu Ha

138 NPUCYTCTBYIONINE B BOIHBIX PAcTBOpax HOHBI: XJOPHI-, OpPOMHI-,
' uomua-, cyinbdar-, Qocdar-, kapOOHaT-,  CHIMKAT-aHUOHBHI,
THJIPOKCU-WOHBI, KATHOHBl aMMOHUS, MarHusi, KaJblus, aTFOMUHUS,

xkenesa (2+) u xenesa (3+), meau (2+), LMHKA
14 YMenue:
MPEACTABISITE  PE3YbTaThl JIKCIIEPUMEHTa B  (QopMe BBIBOJOB,
14.1 JIOKA3aTeNnbCTB, TpaGUKOB W TaOMUI] M BBISBIATH JMIUPUYECKHE
3aKOHOMEPHOCTH
YCTaHABIUBATh CBSI3M MEXIY pPeaTbHO HAOIIOJAEMbIMH XHMHUYECKUMU

14.2 SABJICHUAMMU U IIPONCCCaMU, NPOUCXOAAINIUMA B MAKPO- U MUKPOMHUPE,

O00BSACHATH IPUYUHBI MHOTOOOPA3Hsl BEIIECTB
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INEPEYEHD 2JIEMEHTOB COJAEPKAHUS, IPOBEPAEMbBIX HA OCHOBHOM
I'oCYJAPCTBEHHOM 9K3AMEHE 11O XUMHUHU

Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHMS

1 [lepBoHavaIbHBIE XUMUYECKUE MTOHSATHUS
1.1 YucTele BemecTBa U cMec. CriocoObl pa3ieiieHus: cMecei

12 ATOMEI WH MOJICKYJIBL. Xumudeckue diieMeHTBI. CHMBOIBI  XUMHYSCKHX
9JICMCHTOB. HpOCTbIe 1 CJIOXKHBIC BECIICCTBA.

{3 Xumnueckas popmyia. BareHTHOCTh aTOMOB XMMHUYECKHX 1eMEHTOB. CTeneHb
OKHUCIICHUS

3aKOH TIIOCTOSHCTBA coOCTaBa BemecTB. (OTHOcHUTENbHAs AaTOMHas Macca.
1.4 OTtHocutenbHast MOJIEKyJIsipHas Macca. MaccoBast 10711 XMMHUYECKOTO 3JIEMEHTa

B COCIUMHCHNU

Is KomnyectBo BemectBa. Moab. MomsipHass Macca. MoJsipHbIE 00BbEM Tra3oB.
B3anmocBsI3b KOIMYECTBA, MACCHI M YHCIIA CTPYKTYPHBIX €AMHULL BEIIECTBA

L6 du3nuecKkue U XUMUYECKUE SABICHUA. XUMUYECKas peakuus U e NPU3HAKHU.
3aKOH COXpaHEHMsI MACChl BEIIECTB. XMMHUECKUE YPaBHEHUS

Ilepnonnueckuit 3akoH u lleprognyeckas cucTeMa XUMHUYECKHX JJIEMEHTOB

.. MenneneeBa. CTpoeHHE aTOMOB

Ilepuoanueckuii 3akoH. llepuoanyeckas cucrema XUMUYECKUX d1eMeHTOB J[. 1.
2.1 Menneneesa. Ilepuoael n rpynnsl. U3NYECKUil CMBICI TOPSAIKOBOTO HOMEPA,

HOMCPOB II€pUOJa U T'PYIIIbI 3JICMCHTA

Crpoenne aromoB. CoctaB aTOMHBIX saep. M3ortonbl. DnexTpoHbl. CTpoeHHe
2.2 AIIEKTPOHHBIX 000J0YeK aTroMoB TMepBbIX 20 XUMHUYECKHX 3JIEMEHTOB

ITepuoanueckoit cucremsl /.. Menneneena

3aKOHOMEPHOCTU B M3MEHEHUU CBOMCTB XMMHUYECKUX DJIEMEHTOB MEPBBIX TPEX
MEepUOJIOB, Kalus, Kaablusi (paguyca aToMOB, DJEKTPOOTPUIIATEIHLHOCTH,
2.3 METaUIMYECKUX W HEMETaUIMUYeCKMX CBOMCTB) W HMX COCAUHEHUH B
COOTBETCTBUU C TIOJOKEHUEM »JJIeMEeHTOB B I[lepuomumueckoil cucreme u

CTPOECHHUEM HX aTOMOB
3 CtpoeHue BelecTa

Xumuyeckass cBsizb. KoBaneHTHass (mojisipHass M HENOJISIpHasi)  CBA3b.
3.1 ONEeKTPOOTPULIATEIBHOCT ~ XUMHUYECKUX  JJ€MEHTOB.  MoHHas  cB3b.

MeTtannnyeckas CBSI3b
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Tunbl KpUCTAIMYECKUX pPEMETOK (aTOMHas, MOHHAsA, MeTaJUIM4YecKas),
3.2 3aBUCHMOCTb CBOMCTB BEILECTBA OT THIA KPUCTAUIMYECKOM PEIIETKH M BUIA

XUMHYECKOH CBSI3U

Baxneimme MMPEACTAaBUTCIIN HCOPraHUYCCKHUX BEIICCTB. Hemeramnmel u ux

COCAMHCHUS. Mertamisl 1 uxX COCIUHCHUA

Knaccudukanus M HOMEHKJIATypa HEOPTaHWYECKUX COCIUHEHUH: OKCHIOB
(coneoOpasyromue: OCHOBHBIE, KHUCJIOTHBIE, amdoTepHbIe) u
4.1 HECO0JICOOpa3yIoIIe; OCHOBAaHWH (LIENOYM M HEPACTBOPUMBIE OCHOBAHUS);
KACIOT  (KHCIOpPOJCOACpKaMe ¢  OCCKUCIOPOIHBIC, OJHOOCHOBHBIE U

MHOT'OOCHOBHBIE); COJIEH (CPEIHUX U KUCIIBIX)

42 @u3nyeckue M XMMUYECKHE CBOMCTBAa MPOCTBIX BELIECTB-HEMETAJIOB:
' BOJIOPOJIa, XJIOpa, KUCIOPO/a, Cephl, a30Ta, hocdopa, yriepoaa, KpeMHUs

®u3nyeckue U XUMHUYECKHE CBOMCTBA NPOCTBHIX BEUIECTB-METAIJIOB: JIMTHS,

4.3 HaTpusl, Kajus, MarHusl U KajblUs, AJIFOMUHMS, XKejle3a. DIEKTPOXUMHUYCCKUM

PA HAIIPSKEHUN METaJIOB

44 Pu3nyeckue U XUMUYECKUE CBOWMCTBA BOJOPOAHBIX COCIMHEHUN HEMETAIUIOB:
' XJIOPOBOJIOPO/IA, CEPOBOAOPOAA, AMMHAKA
Ouznyeckue U XUMHYECKHE CBOICTBa OKCHUIOB HemeTamioB: cepol (IV, VI),
4.5 azorta(ll, 1V, V), docdopa(lll, V), yraepona(ll, IV), kpemuus(IV). Ionyuenune
OKCHJIOB HEMETAIIJIOB

Xumnueckue cBoicTBa okcuaoB: MeTaioB IA-IIIA rpymm, munka, meau(ll) u

+0 xenesza(ll, IIT). ITonyyenue okcuaoB METaIIIOB
XUMHYECKUE CBOMCTBA OCHOBAHMM U aM(OTEPHBIX THIPOKCUIOB (HAa MPHUMEPE
4.7 TUAPOKCUIOB  QIIOMUHUA, JKene3a, 1uHKa). [loayyeHue oOcHOBaHM U
aM(}OTepHBIX THAPOKCHUJIOB
OO0ue XMMHUYECKHE CBOWCTBA KHCIOT: XJOPOBOJIOPOJHOW, CEPOBOJIOPOIHOM,
43 CEpPHUCTOM, CEpHOHM, a30THOH, (ochOopHOU, KPEeMHHEBOH, yroibHOU. OcoObIe
' XMMUYECKHE CBOWCTBA KOHUEHTPUPOBAHHOW CEPHOM © a30THOM KHCIIOT.
[Tony4yenue kucnot
4.9 OO0mre XuMHYECKUe CBOMCTBA cpenHux cose. [lomyuenue coneit
410 [Tomyuenue, coOupaHue, pacrno3HaBaHUE BOJOPOJA, KHUCIOPOJa, aMMMaKa,
' YIIIEKUCIIOTO Ta3a B 1abopaTopuu
A1l [Tomyuenne amMMuaka, CepHOW M a30THOM KUCJIOT B MpOMBIIUIEHHOCTH. Ob1ue
' CHOCOObI OJTYyYEHUS] METAJUIOB
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4.12

5.1

5.2

53

54

5.5

6.1

6.2

6.3

6.4

6.5

I'ereTmueckas cBA3b MEXKOY KilaCCaMU HECOPraHNYCCKUX COG,Z[I/IHGHI/Iﬁ
Xumudaeckue peaKnuu

Knaccudukarnuss XUMHYECKHX peakuuil Mo pa3IMyHbIM [IPU3HAKAM: [0 YUCITY H
COCTaBy YYaCTBYIOIIMX B PEAKIMU BELIECTB, IO TeIIoBOMYy 3(¢eKTy, Imo

W3MEHEHHMIO CTEIICHEH OKHMCIICHUS XUMUUECKHX DJIEMECHTOB

TennoBoii 3 PeKT XUMHUECKOW peakluK, TEPMOXUMUYECKHE YPaBHEHUS. IK30-

U DHAOTEPMUYECKHE peaki. TepMOXUMUYECKUE YPABHEHUS

OKHCIUTEIFHOBOCCTAHOBUTCIIBHEIC pPCaKkuu. OKHCIUTEI U BOCCTAaHOBHTCIIMU.
Hpoueccm OKHCIICHUSA u BOCCTaHOBJICHH. :‘)HCKTpOHH}Jﬁ banaHC

OKHCIIUTEILHOBOCCTAHOBUTCIIHHOM pcakuuu

Teopnﬂ SHeKTpOHHTquCKOﬁ Jucconuanuu. KaTI/IOHbI, AHHUOHBI. QHGKTI)OHI/ITBI u

HEBJICKTPOJIUTHI. CuibHbBIC U cIa0kIe SJICKTPOJINTHI. Crenenb JUcCconranumn

Peakiiuu monHoro obmeHa. YcCIOBHS MPOTEKAHMs PEaKlUii MOHHOTO OOMEHa,

IIOJIHBIC COKpaH_IéHHLIe HOHHBIC YPAaBHCHUA peaKHI/Iﬁ
XuMus U OKpYyXKaromasa cpeaa

Bemecrsa M Marepuansl B IIOBCEAHEBHOM JKM3HU ueloBeka. besomacHoe
UCTIOJIB30BaHUE BEUIECTB M XUMHUYECKMX pEaKIuil B J1abopatopuu u OBITY.

HepBaﬁ NmoMoub MMpru XUMHYCECKUX OKOT'aX U OTPABJIICHUAX

XUMHYECKOe 3arpsi3HEHHE OKpYyXKarolleil  cpeabl  (KHCIOTHBIE — JIOXK[IH,
3arpsi3HEHUE TOYBBI, BO3/yXa W BOJOEMOB), CIIOCOOBI €r0 MPETOTBPAIICHUS
[IpenenpHast nmomyctumas koHmentparus BemecTB (IIJK). Pomp xumun B
peUIeHUN HKOJOTHYECKUX TMpoOJjeM. YCWIeHHE MapHUKOBOTO 3 dekTa,

pa3pyui€eHue O30HOBOT'O CJI0

[Ipumenenue cepsl, azora, ¢ocdopa, yriaepojaa, KpEeMHUS U UX COCTUHEHUN B
OBITYy, MeIWIIMHEe, TMPOMBIILIEHHOCTH M CEeJIbCKOM Xo3siicTBe. [IpuMeHeHume
METAJIJIOB U CIUIaBOB (CTanb, YYryH, AIOPATIOMUHUN, OpoH3a) B OBITY H
MPOMBINIICHHOCTH UX coequHeHu. [IoHsITHEe 0 KOpPO3HH METaIOB, OCHOBHBIE
CIOCOOBI 3aITUTHI UX OT KOPPO3UHU

[TpuponHble UCTOYHUKHU YTJIEBOJIOPOAOB (Yyroyib, MNPUPOIHBIA Tra3, HedTh),
MPOIYKTHI X NepepaboTku (OEH3MH), UX POJIb B OBITY U MPOMBIIUIEHHOCTH
[lepBoHavanbHBIC TOHATHUS OO0 OPraHUYECKMX BEIIECTBAX KaK O COCIMHEHHSIX
yriaepona (MeTaH, 3TaH, STUIEH, alleTUJICH, STAHOJ, TJIMIEPUH, YKCYCHAs KUCTIOTA).
[TousiTHe 0 OMOJIOTMYECKH BaKHBIX BEIIECTBAX: KUpaX, ONKax, yriieBoJax — U UX

POJIN B )KU3HU YCIIOBEKA

[okyMeHT co3aaH B anekTpoHHow copme. Ne 276 ot 26.09.2025. UcnonHuTtens: NonosaHos B.B.
Ctpanuua 39 n3 51. CtpaHuua cosgaHa: 26.09.2025 16:40

g SIEKTPOHHbIIA
¥ TATAPCTAH



7 PacuéTrr:

7.1 o popMysiaM XUMHYECKUX COSTUHEHUIN
7.2 Macchl (MaccoBO#) J10JIM PACTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 110 XMMHUYECKUM YpaBHEHUSIM
[okyMeHT co3aaH B anekTpoHHow copme. Ne 276 ot 26.09.2025. UcnonHuTtens: NonosaHos B.B. B I/NEKTPOHHbBIA

CrpaHunua 40 13 51. CTpanuua cosaaHa: 26.09.2025 16:40 =¥ TATAPCTAH



[okyMeHT co3aaH B 3nekTpoHHon chopme. Ne 276 ot 26.09.2025. UcnonHuTens: MNonoeaHos B.B. 0 AIEKTPOHHbIA
CrpaHuua 41 3 51. CTpanuua cosaaHa: 26.09.2025 16:40 =¥ TATAPCTAH



[okyMeHT co3aaH B 3nekTpoHHon chopme. Ne 276 ot 26.09.2025. UcnonHuTens: MNonoeaHos B.B. 0 AIEKTPOHHbIA
CrpaHuua 42 u3 51. CTpanuua cosaaHa: 26.09.2025 16:40 =¥ TATAPCTAH



[lokymeHT co3aaH B anekTpoHHon chopme. Ne 276 ot 26.09.2025. UcnonHuTens: MNonosaHos B.B. 0 INEKTPOHHbIA
Ctpanuua 43 n3 51. Ctpanuua cosgara: 26.09.2025 16:40 =¥ TATAPCTAH



[lokymeHT co3aaH B anekTpoHHon chopme. Ne 276 ot 26.09.2025. UcnonHuTens: MNonosaHos B.B. 0 INEKTPOHHbIA
Ctpanuua 44 n3 51. Ctpanuua cosgara: 26.09.2025 16:40 =¥ TATAPCTAH



[lokymeHT co3aaH B anekTpoHHon chopme. Ne 276 ot 26.09.2025. UcnonHuTens: MNonosaHos B.B. 0 INEKTPOHHbIA
Ctpanuua 45 n3 51. Ctpanuua cosgara: 26.09.2025 16:40 =¥ TATAPCTAH



[lokymeHT co3aaH B anekTpoHHon chopme. Ne 276 ot 26.09.2025. UcnonHuTens: MNonosaHos B.B. 0 INEKTPOHHbIA
Ctpanuua 46 n3 51. Ctpanuua cosgara: 26.09.2025 16:40 =¥ TATAPCTAH



[okyMeHT co3aaH B 3nekTpoHHon chopme. Ne 276 ot 26.09.2025. UcnonHuTens: MNonoeaHos B.B. 0 AIEKTPOHHbIA
CrpaHuua 47 u3 51. CTpanuua cosaaHa: 26.09.2025 16:40 =¥ TATAPCTAH



[okyMeHT co3aaH B 3nekTpoHHon chopme. Ne 276 ot 26.09.2025. UcnonHuTens: MNonoeaHos B.B. 0 AIEKTPOHHbIA
CrpaHuua 48 n3 51. CTpanuua cosaaHa: 26.09.2025 16:40 =¥ TATAPCTAH



YUYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET

[okyMeHT co3aaH B 3nekTpoHHon chopme. Ne 276 ot 26.09.2025. UcnonHuTens: MNonoeaHos B.B. 0 AIEKTPOHHbINA
CrpaHuua 49 u3 51. CTpanuua cosaaHa: 26.09.2025 16:40 =¥ TATAPCTAH



[okyMeHT co3aaH B 3nekTpoHHon chopme. Ne 276 ot 26.09.2025. UcnonHuTens: MNonoeaHos B.B. 0 AIEKTPOHHbIA
CrpaHuua 50 13 51. CTpanuua cosaaHa: 26.09.2025 16:40 =¥ TATAPCTAH



Jluct cornacoBaHus k gokymeHTy Ne 276 ot 26.09.2025
MHnumnaTop cornacoBaHus: lonosaHoe B.B. dnpektop
CornacoBaHue nHnyumpoBaHo: 26.09.2025 16:40

Jluct cornacoBaHus Twvin cornacoBaHusa: nocnegoBaTesibHOe
N° (0] [e] Cpok cornacoBaHus Pe3ynbTaT cornacoBaHus 3ameyvaHus
iMNoanucaHo
1 ["onosaHoB B.B. A

26.09.2025 - 16:41

[lokymeHT co3aaH B anekTpoHHon chopme. Ne 276 ot 26.09.2025. McnonHuTens: MonosaHos B.B. N IIEKTPOHHbIA
CtpaHuua 51 u3 51. Ctpanunua cosgana: 26.09.2025 16:41 =¥ TATAPCTAH



