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MNOACHUTEJIbHAS 3AITNCKA

[IporpaMmMa o XuMuM Ha ypoBHE OCHOBHOTO 00111er0 00pa3zoBaHus pa3paboTaHa Ha OCHOBE:

- @enepanbHblil 3akoH 0T 29 nexadps 2012 r. Ne 273-@3 «O06 obpazoBanuu B Poccuiickoit
denepanuny;

- @enepanbHBIl  TOCYJAapCTBEHHBIN 00pa30BaTENbHBI CTaHAAPT OCHOBHOTO  OOIIETO
obpazoBanus (yTB. npukazom Munnpocemerus Poccuu ot 31 mas 2021 r.Ne 287) (nmanee — ®I'OC
000);

- OenepanbHas oOpa3zoBaTesbHAs MpOrpaMMa OCHOBHOrO o00miero ooOpasoBaHus (YTB.
npukazoM Munnpocseuenus Poccun ot 18 mast 2023 1. Ne 370) (ganee — @OIT OO00);

- mpuka3 Munnpocsemenus Poccuu ot 05 Hos0pst 2024 1. No 769 «O0 yTBepKIeHUH
denepanbHOrO  MEPEUHS y4eOHMKOB, JONYUIEHHBIX K MCIOJIb30BAaHUIO IIPU pealu3aluu
UMEIOUINX TOCYAApCTBEHHYIO aKKpeIuTallio o0pa3oBaTeNbHBIX MPOrpaMM HAyalbHOTO OOILEro,
OCHOBHOTO O0IIero, CpeaHero oO0mero oO0pa3oBaHUS OPTraHU3ANMSIMH, OCYIIECTBISIONUMU
o0pa3oBaTeNbHyI0 JAEATEIbHOCTh, W YCTAHOBJICHUM IMPEAEIBHOTO CpPOKa HMCIOJb30BaHUS
UCKJTIOUEHHBIX YUCOHUKOB M pa3padOTaHHBIX B KOMILJICKTE C HUMU y4eOHBIX ITOCOOHIT»;

- pacniopsbkenue [IpaBurenncrBa Poccuiickoit @eneparnuu ot 19 HosiOps 2024 1. Ne3333-p
«O0  yTBepKIEHHMH  KOMIUIEKCHOTO  TUIaHA  MEPONPHUATHA 10 TMOBBIIICHUIO KadecTBa
MaTeMaTHUYECKOTO M €CTeCTBEHHO-HAay4YHOT0 00pa3oBanust Ha iepuof 10 2030 romay.

[Ipuka3 MunucrepctBa npocsemienuss Poccuiickoit ®@enepanuu ot 08.10.2025 Ne
729 "O BHECEHHMM W3MEHEHUN B HEKOTOpbIE MpHKa3bl MHUHHUCTEpCTBa MpocBenieHus: Poccuiickoi
Oenepanun, Kacarommecs (eaepaTbHbIX 00pa30BaTeIbHBIX IMPOrpaMM HAYaIbHOTO OOIIEro
oOpa3oBaHHs, OCHOBHOro oOmero ooOpa3oBaHuss M cpeaHero oOmiero  obpa3zoBaHUs
(BapeructpupoBan 03.12.2025 Ne 84436).

[Ipuxka3z Munucrepcra npocpenieHus Poccuiickoit @enepaunu ot 10.11.2025 Ne 808 "O
BHECECHMM W3MEHEHUH B HEKOTOpblE IIpuKasel MunHucrepcrBa mpocsemmenus Pocculickoi
Oenepanuy, Kacaromuecs (enepaabHbIX 00pa30BaTENbHBIX MPOTPaMM HAYAIBHOTO OOIIEro
oOpa3oBaHMsi, OCHOBHOTO 00miero oOpa3oBaHMsi ¥ cpeaHero obmiero  oOpa3zoBaHus"
(3apeructpuponan 11.02.2026 Ne 8§5296).

ITuceMo MunucrepctBa npocemieHust Poccuiickoit @enepauun ot 2 mapra 2026 roxa
Ne03-320 «O06 uzmenenusax 8 ©OOID»

[IporpaMMa o XMMHUM Ha ypOBHE OCHOBHOI'O OOIIET0 0Opa30BaHUs COCTABIEHA Ha OCHOBE
TpeOOBaHUH K pe3ylbTaTaM OCBOEHHsSI OCHOBHOM 00pa30BaTeNbHOM MporpaMMbl OCHOBHOT'O OOILEro
oOpazoBanus, npezacrasieHHbIx B @I'OC OOO, a Takxke Ha OCHOBE (enepalibHON paboueit
MPOrpaMMbl BOCIIUTAHUS U C YUETOM KOHIICTIIMH MPENoaBaHusl yueOHOro mpeamera «XuMus» B
oOpasoBartenbHbIX opranu3anusx Poccutickoit denepamum.

[IporpaMMa mo xumuM Ja€T TpeNCTaBICHHE O LesIX, OOmmell cTpareruu OoO0y4eHws,
BOCIIMTAHUS W Ppa3BUTUS OOy4arOIMXCA CpEACTBAMHM Y4eOHOro IpeaMeTa, YyCTaHaBIUBAET
00s13aTeNIbHOE TMPEIMETHOE CO/EpIKaHue, IMpeaycMaTpuBaeT paclpeiesieHue ero Mo KiaccaM M
CTPYKTYpUPOBAaHHE IO pa3zesiaM M TeMaM MpOorpamMmbl 10 XMMHH, ONPEAESET KOJINYECTBEHHbIE U
KAueCTBEHHbIE XAPAaKTEPUCTHKU COJEpKaHUS, PEKOMEHJIYEMYIO MOCIEI0BAaTENIbHOCTh W3y4YEHUs
XUMHUHM C Y4ETOM MEXIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBsI3€H, JOIMKM yuyeOHOro mpolecca,
BO3PACTHBIX OCOOCHHOCTEH 00y4aroImuxcs, ONnpeaessieT BO3MOKHOCTH MpeaAMeTa ISl pealu3aiuu
TpeOoBaHUIl K pe3yabTaTaM OCBOCHHMS OCHOBHOM 00pa3oBaTeNbHOM NpOrpaMMbl Ha YpOBHE
OCHOBHOTO O0IIIeT0 00pa30BaHus, a TaKkKe TPeOOBaHUN K pe3ylbTaTaM O0yUeHHUs] XUMHUH Ha YPOBHE
nened M3ydeHHsl TMpeAMeTa U OCHOBHBIX BHJIOB y4€OHO-TIO3HABATENbHOM JAESTENbHOCTU
00y4aromerocs Mo OCBOCHUIO y4eOHOTO COJIepKaHMS.

3HaHME XUMUU CIY>)KUT OCHOBOH Uil (POPMHUPOBAHUS MUPOBO33PEHUS 00Yy4aIOIIErocs, ero
MPEJICTABICHUI O MaTepHAbHOM €IWHCTBE MHPA, BAXKHYIO POJb UTPAlOT PopMHUpyeMble XUMUEH
MIPEJICTaBICHNUS] O B3aMMOIPEBPALICHUSIX HEPIMU M 00 HBOJIIOLMM BEIIECTB B MPUPOJE, O MYTIX
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pemieHuss  TI00aJbHBIX  MPOOJEM  YCTOHYMBOTO  pa3BUTHS  YeJOBEYECTBA —  CHIPHEBOM,
SHEPTreTHYECKOM, MUIIEBON U IKOJIOTHIECKON 0€30IMacHOCTH, TPOOJIEM 3IPaBOOX PAaHEHUSI.

N3yuenune xumuu:

CIOCOOCTBYET pean3alii BO3MOXKHOCTEH JJIs1 CaMOpa3BUTUS U (POPMHUPOBAHUS KYJIbTYPbI
JUYHOCTH, € 00IIel U (yHKITMOHATHHOW IPaMOTHOCTH;

BHOCUT BKJIaJ B ()OPMHPOBAHUE MBILIUIEHUS U TBOPYECKUX CIIOCOOHOCTEN 0O0ydarommxcs,
HaBBIKOB ~ MX  CaMOCTOSITENbHOM  y4yeOHOH  JESATENbHOCTH,  SKCIEPUMEHTAJIbHBIX U
UCCIICIOBATEIbCKUX YMEHUH, HEOOXOAMMBIX Kak B IIOBCEIHEBHOW JKM3HM, TaK U B
po(hecCHOHANTLHOM e TEIIbHOCTH,

3HAaKOMMUT €O CHEeNU(UKOI HayyHOrO MBIIJICHHS], 3aKJIa/IbIBAET OCHOBBI L1EJIOCTHOIO B3IJIAa
Ha EIMHCTBO NPUPOABI M YEJIOBEKAa, SBISETCS OTBETCTBEHHBIM JTalloM B (OPMHUPOBAHUHU
€CTECTBEHHO-HAYYHOM IPaMOTHOCTH 00Y4arOIIUXCs;

CIOCOOCTBYeT (OPMHPOBAHMIO I[IEHHOCTHOTO OTHOIIEHHS K €CTECTBEHHO-HAyYHBIM
3HaHUSAM, K TPUPOZAE, K 4YEIOBEKY, BHOCUT CBOH BKJIaJ B 3KOJOrMueckoe oOpa3oBaHUE
o0yyJarouuxcs.

JlaHHble HapaBieHUs B OOyYE€HHMM XUMHUHM OOECIEeUMBAIOTCSA CIELU(PUKON COAEpIKaHUsS
y4eOHOTO TMpeaMeTa, KOTOPBIN SIBIISETCS MENarornyecky aJarTHPOBAHHBIM OTPaKCHHEM 0a30BOU
HayK{ XMMUU Ha ONPEIEIEHHOM 3Talle €€ pa3BUTHS.

Kypc xumum Ha ypoBHE OCHOBHOIO OOHIEr0 OOpa3oBaHMsI OPHUEHTUPOBAH HAa OCBOEHHUE
00y4aroIMMHUCS CUCTEMBl MEPBOHAYAIBHBIX MOHATHH XUMHM, OCHOB HEOPraHMYECKOH XUMMU U
HEKOTOPBIX OTAEJIbHBIX 3HAUYMMBbIX MOHATUH OPraHUYECKOW XUMUH.

CrpykTypa colepaHMs HpOrpaMMbl [0 XUMHMHU CPOPMHUpPOBAHA HA OCHOBE CHCTEMHOI'O
noaxoga k e€ mizydeHuro. CoJepkaHUE CKIIAJbIBAETCS U3 CUCTEMbl IHOHATUH O XHUMHYECKOM
3JIEMEHTE U BEIIECTBE U CUCTEMbl OHATUH 0 XMMHUYeCcKOH peakuuu. O0e 3T CUCTEMBI CTPYKTYPHO
OpraHM30BaHbl MO MPUHIUIY MOCIEI0BATEIILHOIO PA3BUTHSI 3HAHUNH HAa OCHOBE TEOPETUUYECKUX
IIPEJICTaBICHUN PA3HOIO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHHS] KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuonnueckoro 3akona /. 1. MenzeneeBa kak OCHOBHOT'O 3aKOHA XMMMH;

— Y4YEHHsI O CTPOEHHH aTOMa U XUMHUYECKOH CBSI3U;

— MPEICTaBIEHUH 00 AJIEKTPOIUTUYECKOM JUCCOIMALIMH BELIECTB B PacTBOpaXx.

Teopernueckue 3HaHUS pacCMaTPUBAIOTCS HA OCHOBE HOMIUPUYECKU MOJIYYEHHBIX U
OCMBICJICHHBIX (D)aKTOB, Pa3BUBAIOTCS MOCIEA0BATEIBLHO OT OJHOTO YPOBHS K JIPYrOMY, BBIIIOJHSS
(GyHKIIMM OOBSCHEHUS M MPOTHO3HPOBAHUS CBOWCTB, CTPOEHHUS M BO3MOXHOCTEH NMPAKTUYECKOTO
IIPUMEHEHHUS U TIOJTYyYEHHS N3y4aeMbIX BEILECTB.

OcBoeHHME MpPOrpaMMbl IO XHMHUU CHOCOOCTBYET (POPMHUPOBAHUIO MPEJICTABICHUS O
XUMHUYECKOM COCTaBIIAIONICH HAYyYHOW KapTHHBI MHpAa B JIOTUKE €€ CHUCTEMHON IPUPOJBI,
[IEHHOCTHOTO OTHOIICHHS K HAay4YHOMY 3HaHHMIO U METO/aM IO3HaHUA B Hayke. V3yueHue xumuu
IPOMCXOIUT C MPHUBJICUEHUEM 3HAHUI U3 paHee U3YYEHHBIX y4eOHBIX MpeamMeToB: «OKpyKaroluii
Mup», «bronorus. 5—7 knaccel» U «DuU3uKa. 7 KIacey.

[Tpu u3yyeHUH XMMHUHU MPOUCXOAUT POPMHUPOBAHUE 3HAHUN OCHOB XMMHYECKOM HAayKH Kak
00J1acTH COBPEMEHHOT0 €CTECTBO3HAHMS, TPAKTUUYECKON /I€ATEIbHOCTH YeJIOBEeKa U KaK OJHOTO M3
KOMIIOHEHTOB MHPOBOM KyJbTYpHl. 3ajada y4eOHOro IpeaMera COCTOMT B (HOPMUPOBAHHU
CUCTEMbl XHMHUYECKUX 3HAHMM — BaXHEHIINX (PAKTOB, MOHSTHHA, 3aKOHOB M TEOPETHUYECKHX
MOJIOKEHUH, JIOCTYNHBIX OO0OOIIEHHH MHPOBO33PEHUYECKOTO XapakTepa, sA3blka HAayKd, B
MPUOOIIEHNN K HAYYHBIM METOJaM MO3HAHUS NPU M3YYEHHH BEIIECTB U XUMHUYECKUX peaklUi, B
(GopMHpOBaHMM M PAa3BUTUM TO3HABAaTENbHBIX YMEHUH M MX TNPUMEHEHUH B y4eOHO-
MO3HABATEJIIbHON U y4eOHO-MCCIIEIOBATENbCKON JEesTeIbHOCTH, OCBOCHHM IpaBUJl OE€30MacHOro
oOpalleHus C Bel[eCTBAMU B IIOBCEITHEBHON KU3HH.

[Ipn u3ydyeHMHM XUMHUM Ha ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs Ba)KHOE 3HAYECHHE
nproOpenu Takue e, Kak:
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— (opMmupoBaHUE WHTEIUIEKTYaIbHO Pa3BUTON JHMYHOCTH, TOTOBOH K CaMOOOpPa30BaHHUIO,
COTPYAHUYECTBY, CAMOCTOSTEIILHOMY MIPHHATHIO PEIICHUH, CIOCOOHOW alalTHPOBATHCS K OBICTPO
MEHSIOLTUMCS YCIIOBUSIM KU3HU;

— HamnpaBJICHHOCTh OOYYCHHS Ha CHCTEMAaTHYECKOE IMPHOOIIEHHE OO0YyJarIuXxcs K
CaMOCTOSITEIILHOM MO3HABATEILHOU JESTEIILHOCTH, HAYYHBIM METO/aM IMO3HAHUS, (OPMUPYIOLITUM
MOTHUBAIMIO U Pa3BUTHE CIIOCOOHOCTEH K XMMUHU;

— olecrieyeHue YCIOBUHM, CIIOCOOCTBYIOIIUX MPHOOPETEHUIO OOYYarOMIMMUCS OIBITA
pa3sHOOOpa3HON JESITeIbHOCTH, IMO3HAHHWS M CAMOIIO3HAHUS, KIIFOUEBBIX HABBIKOB (KIFOYEBBIX
KOMTIETCHIIH ), UMEIOIINX YHUBEPCAIbHOE 3HAUCHUE ISl PA3IMYHBIX BUIOB JCSITEILHOCTH;

— (hopmupoBanue 00mEeH (QYHKIIMOHAILHOW M €CTECTBEHHO-HAYYHOW TPaMOTHOCTH, B TOM
qrclie YMEHUIH OOBSCHATH M OIICHUBATH SIBICHUS OKPYXAIOMIETO MUPA, UCTIONbB3YS 3HAHUS U OIBIT,
MIOJTyYCHHBIC TP U3YYECHUH XUMHH, TIPUMEHSTh UX TIPU PEHICHUHU TPo0JIeM B TOBCEIHEBHOM KU3HU
U TPYJIOBOM JESTEIILHOCTH,

— (opmupoBanme y o0ydarommxcsi TYMaHHCTUYECKUX OTHOIICHHMA, TIOHMMAHUsSI IICHHOCTH
XUMHUYECKHX 3HAHWUW il BBIPAOOTKH SKOJOTHYECKH IeJIeCO00pa3HOTO TOBEIEHUS B OBITY U
TPY/ZIOBOW JIEATEIILHOCTH B IIENIAX COXPAaHEHHs CBOErO 3JI0POBbS U OKPYXKAKOIIEH MPHUPOTHON
Cpenpl;

— pa3BUTHE MOTHBAIUHM K OOYUEHHIO, CIOCOOHOCTE K CAMOKOHTPOIIIO U CAMOBOCITHTAHUIO
Ha OCHOBE YCBOCHHS OOIIEUENIOBEUYECKUX IIEHHOCTEH, TOTOBHOCTH K OCO3HaHHOMY BBIOODY
npoWIs U HAITPABICHHOCTH JAaJbHEUIIET0 00yUCHHUS.

OO1mee 4mcmo YacoB, OTBEAEHHBIX IS M3YyYCHHUS XMMHH HAa YPOBHE OCHOBHOTO OOIIETo
obpasoBanus, cocrasiser 170 gacos: B 8 kiacce — 102 vaca (3 yaca B Hezmeno), B 9 kinacce — 68
4yacoB (2 yaca B HE/IEIIO).

YuuTbiBas KOMIUICKTAI[MIO0 KaOWHETa XHWMHUHU, MpENCTaBisieTcs IelnecooOpasHbiM B 8-9
KJIaccaxX MPOBOAMTH CIICIYIONICE KOJTMIECTBO MPAKTUICCKUX W KOHTPOJILHBIX PabOT B IO
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COJAEPKAHUE OBYYEHUA

8 KUIIACC

IlepBoHaYa/IbHBbIE XMMUYECKHE TOHATUSA

[Ipenmer xumuu. Ponb XUMUK B JKM3HM 4YeloBeKa. XUMHS B CUCTeMe Hayk. Tena u
BelecTBa. PU3nuecKue CBOMCTBA BEIIECTB. ArperaTHoe CocTosiHue BeuecTB. [loHaTHe 0 MeToaax
no3HaHus B XuMuu. Yuctelie BemecTBa u cmecu. CriocoObl pa3esieHus CMecei.

ATOMBI ¥ MOJIEKYJIbI. XUMUYECKHE 371eMeHThl. CUMBOJIBI XUMHYECKUX 3JIEMEHTOB. [IpocThie
U CJIOXKHBIE BEIIECTBA. ATOMHO-MOJICKYJIIPHOE yUEHUE.

Xumunyeckas Gopmysa. BanreHTHOCT, aTOMOB XMMHYECKHX 3JIEMEHTOB. 3aKOH MOCTOSHCTBA
cocraBa BemecTtB. OTHocuTenbHass aroMHas wmacca. OTHOCHUTENIbHAasT MOJIEKYJIsipHAs Macca.
MaccoBast 10J11 XUMHUYECKOI0 3JIEMEHTA B COCIMHEHUU.

KommmuectBo BemectBa. Mosib. Moisipaas Macca. B3anMocCBsA3b KOJIMYECTBA, MACChl U YKCIIa
CTPYKTYPHBIX €AMHHUII BelecTBa. PacuéTsl o popmynam XuMUUYECKHX COCTUHEHUI.

du3nyeckue U XHUMUYECKUE SIBJICHHA. XHUMHMUYECKas peakuuss U e€ IMpPU3HAKU. 3aKOH
COXpaHEHMsI MacChl BELIECTB. XHUMHUYECKHe ypaBHeHUs. Kiaccudukamus XMMHUYECKUX peakiuit
(coenuHeHus, pa3noKeHUsl, 3aMeIIeHUsI, 0OMEHA).

Xumuueckuit Ikcnepumenm:

3HAKOMCTBO C XMMHYECKOW MOCYAOW, MpaBujaMu pabOThl B JIAOOpATOPUU U TpHEMaMU
oOpaiieHus ¢ J1abopaTOpHBIM OOOpYyIOBaHMEM, H3yUY€HHE U OIUCaHUuE (U3HUUECKUX CBONCTB
00pa3Il0B HEOPraHMYECKUX BEIIECTB, HaOMoneHne (Gu3nvecknx (IUIaBICHHE BOCKA, TasHUE JIbIA,
pacTupaHue caxapa B CTYIKE, KHUICHHE M KOHJIEHCAIMs BOJbI) U XMMUYECKHX (FOpEHHE CBEYH,
MPOKAJIMBAHNWE MEIHON MPOBOJIOKH, B3aUMOJICHCTBUE MeJla C KUCIOTOW) SIBIICHUM, HAOIIOICHUE U
OMKCaHUE MPHU3HAKOB MPOTEKAaHWS XUMHUYECKHX PEaKIuil (pa3ioKeHue caxapa, B3auMOJEHCTBHE
CEpPHON KHCJIOTHI C XJOpPHAOM Oapus, paznoxenue ruapokcuaa menu (II) nmpu HarpeBaHuw,
B3aMMOJIeiicTBHE Kene3a ¢ pactBopoM coiu menu (II), uzydyenue cnocoboB pasmencHus: cMecei: ¢
MOMOIIBI0 MarHuTa, (WIBTPOBAHHE, BBIAPUBAHKE, NUCTHWLIALUSA, XpoMmaTtorpadus, POBEACHHE
OUMCTKA TIOBAPEHHOM CONM, HAONIOJICHHE U ONHUCAaHHE pPEe3yJbTaTOB IMPOBEICHUS OIbITA,
WJUTFOCTPHUPYIOIIETO 3aKOH COXPAHEHHUST MACChI, CO3/IaHUE MOJIEJIEH MOJIEKYI (IapOCTEPKHEBBIX).

Baskneiimue npeacraBuTe I HEOPraHUYECKHUX BellecTB

Bo3nyx — cmeck razoB. CoctaB Bo3myxa. KHCIOpog — 3J€MEHT W TMPOCTOE BEIIECTBO.
HaxoxneHnue kucimopoaa B mpupoie, Gpusudeckrue U XUMUYECKHE CBOWCTBA (PEaKIMH TOPEHUs).
Oxcupnpl. Ilpumenenune kuciopoga. CrocoObl MOMy4YeHHs KHUCIOpoJa B JlabopaTopuul U
MPOMBINIIEHHOCTH. KpyroBopoT kucinopoga B mpupoae. O30H — amioTpomnHas MoAauduKanus
KHCIJIOPOJIA.

TemmoBoit »hdekT XuMuUYeckol peakiuu, TEPMOXUMHUYECKHE YpaBHEHHs, HK30- U
SHIOTEPMUYECKHE peakiuu. TOMIMBO: yroJib W MeETaH. 3arpsi3HEHHe BO3JyXa, YCUJICHUE
MapHUKOBOTO 3 (eKTa, pa3pylieHue 030HOBOTO CIOS.

Bogopon — anemeHT u npoctoe BemecTBo. Haxoxaenne Bojopoia B mpupojie, husndeckue
U XUMUYECKHE CBOMCTBA, MPUMEHEHHUE, CTIOCOOBI MonydyeHus. KuciaoTsr u comu.

MounsipHblii 00BEM ra3oB. Pacuérsl 10 XUMUYECKUM ypaBHEHUSIM.

Odusnyeckue cBoMcTBa BoAbl. Boma kak pactBoputens. PactBopbel. HacelieHHble u
HEHACBIIIEHHBIE pacTBOPHL. PacTBOpUMOCTB BeniecTB B BoJe. MaccoBasi 10Jisl BEIIECTBA B PaCTBOPE.
Xumnueckue cBoiMcTBa BoJbl. OcHoBaHUs. Ponb pacTBOpOB B MpHUPOJIE M B JKU3HU YeEJIOBEKA.
KpyroBopot Boas! B mpupoie. 3arps3HeHue mpupoaHbix Boj. OXpaHa U OYUCTKA MPUPOIHBIX BOJI.

Knaccudukanus Heopranmueckux coeauHenuid. Oxcuapl. Knaccudukanus OKCHAOB:
coyieoOpa3yrorie (OCHOBHBIC, KHCIOTHBIE, aMpOTEepHbIE) U HecoyieoOpasyromue. HomenknaTypa
OKcUI0B. DU3NUYECKre U XUMUYECKHUE CBOMCTBA OKCHIOB. [lomyyeHue okcuaoB.

OcnoBanusa. Kmaccudpukamuss ocHOBaHWU: MIENOYM W HEPACTBOPUMEBIE OCHOBAHUSI.
Homenkinarypa ocHoBaHuil. @®u3MyecKMe M XHMHUYECKHE CBOMCTBAa OCHOBaHMM. llomydyeHue



OCHOBaHUM.

Kucnorel. Knaccudukanus kucnor. Homenkiarypa kucinoT. Ou3ndeckue U XUMHUYECKHE
cBoiicTBa kuciot. Psan akruBnoctu metauioB H. H. bekerosa. Ilonyuenue kucior.

Comu. Homenkiarypa coseil. @uzndeckrue M XMMHUYECKHE CBoWcTBa cosei. [lomydenue
COJIEH.

I'eneTnyeckas cBsI3b MEXKYy KJIaCCAMH HEOPIraHUYECKUX COCTMHEHUM.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE ONpEJeNICHUE COAEp)KaHUsS KHUCIOpoAa B BO3AyXe, MOIY4YeHHE, cOOHpaHue,
pacrio3HaBaHME M HW3YyYEHHE CBOWMCTB KHCIOPOJA, HAOIMIOJACHHWE B3aUMOICWCTBUS BEIIECTB C
KHCJIOPOJIOM M YCIIOBUSI BO3HMKHOBEHHUS U TMPEKpaIleHUs TopeHus (mokapa), 03HAKOMIJICHHE C
0o0pa3iaMu OKCHIOB U ONMHMCAaHUE X CBOICTB, MOJyuyeHHEe, cOOMpaHue, paclio3HaBaHUE U U3yUYCHHE
CBOMCTB BOjiopoJia (ropeHme), B3aumojehcTBue Boaopona ¢ okcugom Mmeau (II) (Bo3MoxkHO
UCIIOJIb30BAaHUE BHJICOMATEPHAIIOB), HAOJIOJCHHE OOpa3lloB BEHIECTB KOJIMYECTBOM 1| MOJIb,
UCCIIEIOBaHHE OCOOEHHOCTEW  pAcCTBOPEHHMS BEIIECTB C  Pa3IU4YHONM  PACTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C OIPEACIEHHOW MAacCOBOM [JIOJIEM pacTBOPEHHOIO BEILECTBA,
B3aMMOJICHCTBHE BOJBI C MeTaulaMH (HATPHUEM M KaiblKeM) (BO3MOXKHO HCIOJIB30BaHUE
BUJICOMATEpPHUAIIOB), HCCIIEJOBaHHE O00Opa3l0B HEOPraHMYECKHX BELIECTB pPAa3IMYHBbIX KJIAcCOB,
HaOO/IeHUE M3MEHEHUS OKPAaCKM HHIUKATOPOB B PACTBOpPAaX KHUCIOT W IIeNoued, H3yuyeHue
B3auMoeicTBust okcuaa meau (II) ¢ pacTBopoM cepHOM KUCIOTHI, KUCIOT C METAJUIaMHU, PEaKIui
HEWUTpalHu3aluu, OJIy4YeHUEe HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHUE OJIHOIO METaJlla IPYTUM U3
pacTBopa COJNM, PEIICHHE OKCIEPUMEHTAIBHBIX 3aad 10 TeMe «BaxHenmue Kiaccsl
HEOPTraHUYECKUX COCTUHEHUI.

Iepuoauveckuii 3axkon u Ilepumoaumyeckass cucrema xumu4yeckux 3jiemenros /. W.
MenpeneeBa. CTpoeHue aTroMoB. XUMHYeCKasi CBSA3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbBIE
peakumuu

[lepBbie MOMBITKK KIACCH(PUKAIUU XUMUUYECKUX 3IEMEHTOB. [IoHATHE O Tpymmax CXOAHbBIX
AJIEMEHTOB (ILIE€J0YHbIE U I1IE€JI0YHO3EMENbHbIE METAJUIbI, T'aJIOT€Hbl, UHEPTHBIE ra3bl). DJIEMEHTHI,
KOTOpBIE 00pa3yroT aM(pOTepHbIE OKCUIBI U TUAPOKCUIBI.

Ilepnonnueckuit 3akoH. llepuogmyeckas cucremMa Xxumudeckux diemeHtoB /[[. M.
MenneneeBa. Kopotkomepuonnas u mHHOmepuonHas ¢opmbl Ilepuoanueckoil cucteMbl
xumuueckux anemMeHtoB J[. WM. MenneneeBa. Ilepuonst u rpynnbl. DU3HYECKHN CMBICI
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUO/IA U TPYIIIIBI JIEMEHTA.

Crpoenune aromoB. CoctaB aTOMHBIX sifep. M3oronsl. DnekTponbsl. CTpoeHHe 3JIEKTPOHHBIX
obonouek atoMoB TmepBeix 20 xumudeckux osiemeHTOB Ilepmommueckoir cucremsr J[. U.
MenneneeBa. XapakTepUCTUKA XUMHUYECKOTO JIEMEHTA IO €ro nosiokeHuro B [lepmoandeckoit
cucteme /1. 1. Menaeneena.

3aKOHOMEPHOCTH M3MEHEHUs pajnyca aTOMOB XMMHYECKHX 3J€MEHTOB, METANINYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO IPyIIaM U MEPUOIAM.

3nauenue Ilepuoanueckoro 3akoHa u Ilepuoanueckoil cucTeMbl XMMHUYECKUX 3JIEMEHTOB
JUIs pa3sBUTHS HayKH U npakTuku. J[. . Mennenees — y4€HbIl U IpaykJaHUH.

Xumu4aeckas CBSI3b. KoBanentHas (monsipHas u HenoJsipHast) CBS3b.
DIEKTPOOTPULIATETLHOCTh XUMUYECKUX 3JIEMEHTOB. MoHHas CBs3b.

Crenenp okucneHuss. OKUCIUTENIBHO-BOCCTAHOBUTENbHBIE peakiuu. [Iporeccsl OKUCIeHNs
Y BOCCTaHOBJIEHUS. OKUCTUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumMeHm:

M3y4eHHE 00pa3lloB BEUIECTB METAJIIOB U HEMETAIIIOB, B3aUMO/ICHCTBHE THAPOKCUIA IIMHKA
C pacTBOpaMH KHCIOT U IIeJoYeil, MpPOBEJEHHE ONBITOB, WUIIOCTPUPYIOMIUX MPUMEPHI
OKHUCJIUTEITbHO-BOCCTAHOBUTENBHBIX PEAKIUi (TOPEHUE, PEAKIIUU PA3II0KEHHUS, COSTUHEHHS ).

Meostcnpeomemmnuwie ceasu

Peanuzaiust MexnpeIMeTHBIX CBA3EH NPU U3YYEHUM XUMHUU B § KJIACC€ OCYLIECTBISETCS
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yepe3 UCIOJIb30BaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHATHH, TaK U MOHITUH, SBISIOIIUXCS
CHUCTEMHBIMU JIJIS1 OTJENBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OOu1re ecTecCTBEHHO-HAYYHbIE TIOHATH: HAYYHBIN (DaKT, TUIOTE3a, TEOPHs, 3aKOH, aHaJH3,
CHUHTE3, KiaccupUKalMs, MEepUOJUYHOCTb, HAOIIOACHUE, HSKCIEPUMEHT, MOJAEIMPOBAHUE,
U3MEpPEHUE, MOJIENb, SIBIICHUE.

@dusuka: Marepus, aToM, DJJIEKTPOH, IPOTOH, HEUTPOH, HWOH, HYKINJ, H30TOIBI,
paZOaKTUBHOCTb, MOJIEKYJA, JJIEKTPUYECKUI 3apsi, BEIIECTBO, TelO0, OO0BEM, arperatHoe
COCTOSIHUE BEIECTBa, ra3, (U3NYECKHE BEIMYUHBI, CIUHUIBI U3MEPEHUs, KOCMOC, IUIaHETHI,
3BE361, ComHIIe.

buonorus: porocuntes, npixanue, ouocdepa.

I'eorpadus: armochepa, ruapochepa, MUHEpaIbl, TOPHBIE TOPO/IbI, OJIE3HBIE UCKOTIAEMbIE,
TOILINBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTtBo 1 XUMHYECKasi peaKus

Ilepuonnueckunn 3akoH. llepuonuyeckas cucremMa Xxumudeckux diemeHtoB /I, M.
MenneneeBa. CTpoeHre aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUHU CBOWMCTB XMMUYECKUX IJIEMEHTOB
NEePBBIX TPEX IMEPUOJOB, Kajus, KaJbLUUs U MX COCJUHEHUH B COOTBETCTBMM C IOJIOXKEHHUEM
3J1eMEHTOB B lleproanueckoit cucreMe U CTPOGHUEM UX aTOMOB.

CrpoeHue BellecTBa: BHUAbl XUMHUYECKOM CBSI3U. THUIBI KPUCTAJUIMYECKUX PEIIETOK,
3aBHCHUMOCTb CBOWCTB BELIECTBA OT TUIIA KPUCTAIIIMYECKON PEIIETKU U BU1a XMMUYECKOH CBSI3H.

Knaccudukanuss m HOMEHKJIATypa HEOPraHUYECKHX BEHIECTB. XHMMHYECKHE CBOWMCTBA
BELIECTB, OTHOCSIIUXCS K Pa3JIMYHbIM KJIacCaM HEOPraHMYECKUX COCIMHEHUN, TeHETUYECKas CBA3b
HEOPraHUYECKUX BEILECTB.

Knaccuukanus XMMUYECKUX peaklUil M0 pa3iMyHbIM MpU3HAKaM (110 YUCIYy U COCTaBY
YYaCTBYIOUIMX B PEAKIUU BEUIECTB, IO TETIOBOMY 3(PQEKTy, M0 M3MEHEHUIO CTEIIEHEH OKHCICHUS
XMMHUYECKHX 3JIEMEHTOB, 10 00PaTUMOCTH, 110 YYaCTHIO KaTaau3aropa). DK30- U S3HI0TEPMUUYECKHE
peakuuu, TEpPMOXUMUYECKUE YPABHEHMUSL.

ITonatue o ckopoctu xumuueckod peakuuu. [loHsTne 00 oOpaTUMBIX U HEOOpPATHMBIX
XUMHUYECKHUX peakuusx. [ToHsTHe 0 rOMOreHHBIX U FeTepOoreHHbIX peakuusax. [lonstue o karanuse.
[TonsiTe 0 XMMHYECKOM paBHOBeCUHU. PaKTOPHI, BIUAIOIIUE HA CKOPOCTh XUMHUUECKON PEaKIUU U
MOJIO’KEHNE XUMUYECKOTO PaBHOBECHSI.

OKUCINTENbHO-BOCCTAHOBUTENIbHBIE ~ PEAKIMH, 3JEKTPOHHBIM OalaHC OKHCIUTEIbHO-
BOCCTAaHOBUTENBbHON peakuuu. CocTaBieHHUE YpaBHEHUN OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakImii ¢ UCIOIBb30BaHUEM METO/1a JIEKTPOHHOT 0 OanaHca.

Teopust 37M€KTPOTUTHUECKON AUCCOLUAIMM. DJIEKTPOJIUTHI U HEAIEKTpoJauThl. KaTtnoHsl,
AQHUOHBI. MeXaHN3M JUCCOLMALMHU BEILIECTB C Pa3JIN4YHBIMU BUJAMH XUMUYECKOW cBs3u. CTeneHb
nuccouranuu. CUibHbIE U c1a0ble 3JeKTPOIUTHI.

Peakiiun moHHOro oOMeHa. YCIOBHS NMPOTEKaHUs PeaKklUui MOHHOTO OOMEHa, MOJHBIE U
COKpallIEHHbIE MOHHBIE YypaBHEHMs peakiuil. CBONCTBa KHCIIOT, OCHOBAaHUH U COJE€H B CBETE
npecTaBiIeHui 00 ANEKTPONIUTHYECKOM tucconanuu. KadecTBeHHble peakiiuy Ha noHsbl. [lonsrue
O THJIPOJIU3€E COJICH.

Xumuueckuii IKcnepumenm:

O3HAaKOMJIEHHE C MOJENSIMH KPUCTAIMYECKHX PEIETOK HEOPraHMYEeCKHX BEUIECTB —
METaJUIOB M HEMETAJUIOB (rpaduTa U ainmasa), CIOKHBIX BEIIECTB (XJIOpHIa HATPHs), UCCIIeIOBaHHUE
3aBHCHUMOCTH CKOpPOCTH XMMHYECKOM peakuuu OT BO3ICHCTBHUS pa3au4HbIX (HaKTOPOB,
UCCJIEOBAHNE DJIEKTPONIPOBOJHOCTH PAcTBOPOB BEILIECTB, IIpolecca JUCCOLUALUU KHCIOT,
mienoue M cojel (BO3MOXHO HCIOJIb30BAHME BHJEO MaTEpHUaioB), IPOBEJIEHUE OIBITOB,
WITIOCTPUPYIOIIUX NPU3HAKM TPOTEKAHUS peakiuii HMOHHOro oOMeHa (oOpa3oBaHME OCaJKa,
BbIJIEJICHHE Ta3a, oOpa3oBaHUE BOJbI), OIBITOB, WJUIIOCTPUPYIOUIMX TMPUMEPHI OKHCIUTEIbHO-
BOCCTAHOBUTENBHBIX pPEAKIMHA (FOpEHHE, pPEaKUHUH pa3IOKEHUs, COSAMHEHHUs), DPACIIO3HABAHUE
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HEOPraHMYECKUX BEIIECTB C TIOMOINBI0 KAa4eCTBEHHBIX pEaKklIWii Ha HOHBI, pEIIeHUE
9KCIIEPUMEHTANBHBIX 3a7au.

HemeTa/uibl M UX COeTHHEHHS

OO6mass xapakTepucTtuka TrajgoreHoB. OCOOEHHOCTH CTPOCHHUS AaTOMOB, XapaKTepHbIE
crerieHd okucineHus. CrpoeHuMe H (HU3NYECKHE CBOMCTBA MPOCTHIX BELIECTB — TaJIOTEHOB.
XvUMHYeCKHEe CBOICTBa Ha mpUMepe XJiopa (B3aMMOJCICTBHE C MeTalylaMH, HeMeTallaMu,
niesouyamu). Xaopoojgopoa. ConsiHasi KUCIIOTa, XUMUUECKHE CBOMCTBA, IOJYy4€HHUE, IPUMEHEHUE.
JeiictBue xJjiopa W XJOPOBOAOPOJAa HA OpraHU3M uyesjoBeka. BaxkHelline XJIOpUIbl M UX
HaXO0XJIEHUE B IPUPO/IE.

OO6mass xapakTtepucTuka 23jeMeHTOB VIA-rpymmbl. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTtpoeHne M (PU3MUYECKHE CBOMCTBA INPOCTBHIX BEIIECTB —
KHCIIOpPO/Ia U Cepbl. AJUIOTPONHbIE MOAU(DUKAIIMY KHCIOPOAa U cepbl. XMMHUECKHUE CBOMCTBA CEPHI.
CepoBonoponi, cTpoeHue, Gu3ndecKue u XUMUIeckue cBoiicTBa. OKCHIBI Cepbl KaK MPECTaBUTEIN
KUCIIOTHBIX OKcuAoB. CepHas KucioTa, (U3MYECKHe M XUMHUYECKHe cBOHcTBa (00Imme Kak
NPEJCTaBUTENSl KiIacca KHUCIOT U crenuduueckue). XUMHUYECKHE PEaKLUH, JIeXKallue B OCHOBE
MPOMBINIICHHOTO Croco0a MoyiydeHusi cepHoil kucinoTel. Ilpumenenue cepHoit kucnotsl. Conu
CepHOM KHUCIIOTHI, KaYeCTBEHHAs peakuus Ha cynbdaTr-uoH. Haxoxaenue cepsl U e€ COeIMHEHUI B
npupojae. XUMHUECKOE 3arps3HEHHE OKpYKalIled cpelbl COCTUHEHUSMHU cepbl (KHUCIOTHBIC
JIOK]IH, 3arpsi3HEHUE BO3/4yXa U BOJOEMOB), CIIOCOOBI €0 MPeA0TBpaIECHNUS.

OO6mass xapakTepucTuka »371eMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHUS AaTOMOB,
XapaKTepHBIEC CTETIEHU OKUCIICHUsS. A30T, pacpoCcTpaHeHHe B IPUPOJE, (PrU3nUecKre U XUMUIECKHE
cBoiictBa. KpyroBopor azora B mpupoae. AMMHuak, ero (pusmueckue M XUMHUYECKHE CBOMWCTBA,
nosrydeHue u npuMeHeHune. Coiau aMMOHUS, X (U3HYECKHE U XUMUYCCKUE CBOWCTBA, IPUMCHEHUE.
KauecTBeHHast peakiusi Ha HOHbI aMMOHHUSA. A30THas KUCJIOTa, €€ TOTydyeHHe, (PU3NYecKHue M
XUMHYECKHE CBOWcTBa (00OLIME KaK IpeICTaBUTENs Kiacca KHUCIOT U CHeUu(UUYECKUE).
Vcnonp30BaHrE HUTPATOB M COJICH aMMOHHS B Ka4eCTBE MUHEPAIbHBIX yA0O0peHui. Xumuueckoe
3arpsi3HEHUE OKPY’KaIOLEH Cpe/bl COETMHEHUSIMU a30Ta (KUCIOTHBIE JOXKIH, 3arpsiI3HEHUE BO3/1yXa,
MOYBBI M BOJIOEMOB). Docdop, amtorponHbie Moaudukanuu Gocdopa, Gpuznyeckne 1 XUMUUYECKHE
cBorictBa. Okcun dochopa (V) u dochopHas kucnora, Gu3HMUeCKUe W XUMHUUYECKHE CBOWCTBA,
nonyuenue. Mcnonb3oBanue pochaToB B KaueCTBE MUHEPATBHBIX yIOOPSHHIA.

Oo6mas xapakrtepuctuka 31emMeHTOB I[VA-rpynmbl. OCOOEHHOCTHM CTPOEHHUSI AaTOMOB,
XapaKTepHBIE CTETEHU OKHCIEHUsS. YTIIepOJ, aNIOTPOMHBbIE MOAM(PHUKAINU, PACIPOCTPAHEHHE B
npupose, pU3NYecKue U XUMHUEcKHe cBoiicTBa. Ancopbuus. Kpyrosopor yriepona B mpupoJe.
Oxkcunsl yriuepona, ux (Qu3nyeckue M XMMHUYECKHE CBOMCTBA, JCWCTBHE HA JKUBBIE OPTaHU3MBI,
MOJIy4YeHUE W TMPUMEHEHHE. DKOJIOTHYECKHE MPOOJIeMbl, CBs3aHHBIE ¢ Ookcuaom yrieponaa (IV),
TUIOTEe3a TT00aTbHOTO MOTETICHUsT KIIMMaTa, MapHUKOBBIN d(h(eKT. YronbHas KUCIOTa U €€ Cou,
X (U3MYECKHMe W XUMHUYCCKUE CBOKMCTBA, MOJydeHUE W mpuMeHeHue. KauecTBeHHas peakiusi Ha
KapOoHaT-HoHKL. Mcronb30BaHne KapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIUIEHHOCTH U CETHCKOM
XO3HCTBE.

[lepBoHayanbHbIe MOHSATUS 00 OPraHUYECKUX BEHIECTBaX KaK O COCOUHEHHSX YIiepojia
(MeraH, 3TaH, STWIEH, alleTUJIEH, 3TaHOJI, TJIMLIEPUH, YKCyCHas KucioTa). [IpupoaHble UCTOUHUKU
yIIeBOIOPOAOB (Yroib, MPUPOAHBIN Ta3, HeDTh), IPOAYKTHI UX MepepaboTKu (OEH3WH), UX POIb B
ObITY M TpOMBIIUIEHHOCTH. [loHATHE O OWMONIOTMYECKM Ba)XKHBIX BEIIECTBAX: KHpaX, OeiKax,
yriaeBoJax — W WX PONM B JKU3HU 4YelOoBeKa. MarepualbHOE EIMHCTBO OPraHUYeCKUX W
HEOPTraHMYECKUX COCTMHEHUH.

Kpemuuii, ero Qusudyeckue W XUMUYECKHE CBOWCTBA, TOJIy4eHHE U TMPUMEHEHHE.
Coenunenus kpeMHus B npupoje. Obiue npeacrasienus o6 okcunae kpemuus (IV) u kpeMHueBoit
kucnote. CHUIIMKATHI, X UCIIOJB30BAHKUE B OBITY, B MMPOMBIIIIEHHOCTH. BaskHel 1iie CTpOUTENbHBIC
MaTepuayibl: KepaMHKa, CTEKJIO, IIEeMEHT, OeToH, kene300eToH. I[Ipobnembr Oe3omacHOTro
UCTIONIb30BaHUS CTPOUTENHHBIX MAaTEPUAIOB B TTOBCETHEBHOM JKU3HH.



Xumuueckuii IKcnepumenm:

U3y4YeHHE O00pa3ll0B HEOPraHUYECKUX BEIIECTB, CBOMCTB COJSHOM KHUCIOTBHI, IIPOBEICHHE
Ka4eCTBEHHBIX PEAKIMi Ha XJIOPUI-HMOHBI M HAOIIOJCHHE NPU3HAKOB HMX MPOTEKAHUS, OMBITHI,
oTpaxamomue (usnvyeckrue M XUMHUYECKHE CBOMICTBA TajoreHOB M HMX COEIWHEHUN (BO3MOXKHO
UCTIOJIb30BAaHUE BHJICOMATEPUAIIOB), O3HAKOMJIGHHE C oOOpaslaMy XJIOPHIOB (TaJlOT€HHUIOB),
O3HAKOMJICHHE ¢ o0OpasmamMu ceppl M €€ COeOUHEHUSIMU (BO3MOXKHO HCIOJB30BaHUE
BUJECOMATEepHaoB), HaOJroJeHWe  mporecca  OOyriaMBaHMsS — caxapa MOJ  JeHCTBHEM
KOHIICHTPUPOBAaHHOW CEPHOM KHUCJIOTHI, M3YYCHHE XHMHYECKHUX CBOMCTB pa30aBICHHON CEpHOU
KHCJIOTHI, MPOBEACHUE KAuECTBEHHOW peakUuuu Ha Cynb(haT-uOH W HAOIIOJeHHE MpHU3HaKa e&
MPOTEKaHUs, O3HAKOMJICHHE C (PU3NYECKMMH CBOMCTBaMH a3oTa, (ochopa M UX coelUHEHUI
(BO3MOKHO HCIOJIB30BAaHUE BUICOMATEPUAIOB), 0Opa3namMu a30THBIX M (POochOpHBIX yrnoOpeHuH,
noJlyueHue, coorpanue, paclio3HaBaHue U U3yYeHUE CBOWCTB aMMHUaKa, IPOBEJCHIE KaueCTBEHHBIX
peakiuii Ha MOH aMMOHUS U GochaT-uOH U U3ydYeHUE TPU3HAKOB X MPOTEKaHUs, B3aUMO/ICHICTBHE
KOHIEHTPUPOBAHHON a30THOW KHUCIIOTHI C MEJbI0 (BO3MOXHO HCIIOJIb30BAaHHE BUACOMATEPUAIIOB),
U3y4eHHe MOJENeH KPHCTAIMUECKUX PEHIETOK anMasa, rpaduta, QysiepeHa, 03HAKOMIICHHE C
MPOLIECCOM  aCOPOIMU  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM VIIEM U YCTPOHCTBOM
IIPOTUBOra3a, IOJIyueHUE, cOOMpaHue, pacro3HaBaHUE U H3Y4YEHHUE CBOMICTB YIJIEKHMCIIOTO rasa,
MIPOBEJICHNE KAa4eCTBEHHBIX pPEaKIMii Ha KapOOHAT M CHJIMKAT-UOHBI U WM3Y4YCHHE MPU3HAKOB HX
IPOTEKaHUs, O3HAKOMJICHHE C MPOAYKUMEH CHIMKATHOW IPOMBIIICHHOCTH, pElIEeHUe
SKCHEPUMEHTAIBHBIX 33/1a4 110 TeMe «BaxxHelnme HeMeTalbl U UX COCAUHEHUS».

Metabl M UX COeIMHEHUS

OO01mas xapaKTepUCTHKAa XMMHUECKUX AJIEMEHTOB — METAJUIOB Ha OCHOBAHUU UX MOJIOKEHUS
B Ilepuomuyeckont cucreme xmmuueckux 3ieMeHTOB [[. M. MenneneeBa M CTpPOEHHs aTOMOB.
Crpoenue wmetaiioB. Metamnuyeckas CBs3b M METaUIMUECKas KPUCTAUIMYECKas pelIETKa.
DNEKTPOXUMUYCCKUNA PsAJl HANmpsDKEHUH MeTawioB. (Du3nUecKue W XHUMHYECKHE CBOWMCTBA
MeTaisioB. OOmme crnocoObl moiaydeHus: MeTaisioB. [loHATHE O KOPpO3UM METajioB, OCHOBHBIE
CrocoObl 3amuThl UX OT Koppo3uu. CmiiaBbl (CTanb, YyryH, IIOPAJTIOMUHHUI, OpoH3a) U HX
MIPUMEHEHUE B OBITY U IPOMBIIIIEHHOCTH.

[llenounble MeTamibl: monoxkeHue B [leprnoanueckoi cucTeMe XMMHUUYECKUX 3JIEMEHTOB Jl.
H. MenneneeBa, CTpOEHHME MX aTOMOB, HaXxOKAeHHE B mnpupoac. dusnueckne U XUMHUYECKUE
cBoiicTBa (Ha mpuMepe HaTpus U Kanusi). OKCUIbI U THUAPOKCHABI HaTpusd U Kanus. [lpumenenue
IIEJIOYHBIX METAJIJIOB U UX COEMHEHUN.

[IlerounO3eMeENnbHBIE METAUIBI MATHUM 1 KaJdbLUi: N0JI0KeHUe B [lepuonnueckoit cucreme
xumuueckux snemeHTtoB JI. M. MenpaeneeBa, cTpoeHHMe HMX aTOMOB, HaxXOXJIECHHUE B IPUPOE.
Pu3nyecKue M XMMHYECKHE CBOWCTBA MarHus W KajblMs. BaxHeWlnne COCIUHEHUS KaJbLUS
(oxcua, THAPOKCHUL, o). KECTKOCTH BOJBI M CITOCOOBI €€ YCTpaHEHHUS.

Amomunuil: nosiokeHue B Ilepuonnueckoin cucreMe xuMuyeckux oanemeHTtoB J[. M.
MenneneeBa, CTpOEHHE aTOMa, HAXOXKIEHUE B mIpupone. Pu3nuecKne U XMMHUYECKHE CBOMCTBA
anmoMuHUS. AMQOTEpHbIE CBOMCTBA OKCH/Ia U THAPOKCH]IA alIFOMUHHSL.

XKeneso: mnonoxenne B Ilepmonmueckoil cucreme XxuMuueckux daemeHtoB JI. .
MenzeneeBa, cTpoeHUEe aroma, HaxoxjaeHue B mpupojae. dusznueckue M XMMHUECKHE CBOWCTBA
xkene3a. Okcunpl, rugpokcuasl U conu xkene3a (II) m xemesa (III), mx cocras, cBoiicTBa U
MTOJIyYECHHE.

Xumuueckuii IKcnepumenm:

O3HaKOMIJIEHHE ¢ 00pa3laMi METAJUIOB U CIIJIaBOB, UX (PU3MUECKMMH CBOMCTBAMU, U3yUEHUE
pe3yabTaTOB KOPPO3UHM METAJUIOB (BO3MOXKHO HCIIOJIb30BAHUE BHUJEOMATEPHANIOB), OCOOCHHOCTEH
B3aMMOJICHCTBUSL OKCHZA KalblMsi M HaTpus C BOJOW (BO3MOXHO  HCIOJB30BaHUE
BHUJICOMATEPHUAIIOB), HCCIENOBAHUE CBOMCTB JKECTKOM BOABI, IpOLECCa TOPEHUs Keile3a B
KHCII0poJie (BO3MOXKHO MCIOJIb30BaHNE BHJIEOMATEPHAIIOB), PU3HAKOB MPOTEKAHUSI KaueCTBEHHBIX
peakiuii Ha WOHBI: MarHus, KajbIUs, aTlOMUHUS, IHUHKa, xkene3a (1) u xeneza (II), memu (II),
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HAOJIO/IEHUE U OINKCAaHUE TMPOIECCOB OKPAIIMBAHMS TJIAMCHH MOHAMU HATPUS, KAIUS M KalbIUs
(BO3MOYKHO HCIIOJIb30BAHKE BUIEOMATEPUAJIOB), UCCIIeOBaHHE aM(OTEPHBIX CBOMCTB TUAPOKCUIA
ATIOMUHMS M THAPOKCHJIA IIMHKA, PEIICHHE SKCIEPUMEHTAIbHBIX 3a7ad Mo Teme «Baxkueiimue
METaJIJIbl U UX COETMHEHUS.

XuMus M OKpy:xkamoumas cpeaa

BemectBa 1 MaTepuainsl B MOBCEJHEBHOM JKM3HM ueloBeka. bezomacHoe ucnoib30BaHUE
BEIICCTB M XHMHYECKUX peakmuii B ObITy. [lepBas moMOIIb NpU XUMHYECKHX OXKOTax U
OTpaBJICHUSIX.

XUMHYECKOe 3arps3HEHUE OKPYKaIIIeH cpeipl (MpeAesibHas JO0MyCTUMas KOHLIEHTPALUs
BemecTs, ganee — [1/1K). Poib XxuMuu B pereHuu 3KOJIOTHIECKUX TPOOIIeM.

Xumuueckuii IKcnepumenm:

u3ydeHue o0pa3loB MaTepuasioB (CTEKIIO, CIIJIaBbl METAIJIOB, TOJIMMEPHBIE MaTepUabl).

Mesicnpeomemmunle ceazu

Peanuzanusi MEXNpeAMETHBIX CBSA3€M MPH U3YyYEHUM XUMHUH B 9 KIllacce OCYLIECTBISIETCS
yepe3 UCIOJIb30BaHUE KaK OOIIUX €CTECTBEHHO-HAYUYHBIX MOHSITHH, TaK U MOHSATHH, SBISIOMIMXCS
CUCTEMHBIMU JIJISl OTJEJIBbHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOTO IHKJIA.

OO0mue ecTecTBEHHO-HAYYHBIC MMOHATHS: HAYYHBIN (aKT, TUIIOTE3a, 3aKOH, TEOPHs, aHATTU3,
CUHTE3, Kiaccu(ukamus, TMepUOJUYHOCTh, HAONIOJCHHE, OJKCHEPUMEHT, MOJEIUPOBAHUE,
U3MEpEHHE, MOJICTh, SIBJICHUE, TAPHUKOBBIN () QEKT, TEXHOIOTHS, MaTePHAIIBI.

@duzuka: Marepus, aToM, OJJEKTPOH, NPOTOH, HEUTPOH, WOH, HYKIWJ, H30TOIbI,
paauoOaKTUBHOCTb,  MOJIEKYJa, OJJICKTPUYECKUU  3apsl, MPOBOJHHUKH,  IOJIYIPOBOJHHUKH,
TUDIIEKTPUKU, (OTORJIIEMEHT, BEIIEeCTBO, TeIOo, 00BEM, arperaTHOe€ COCTOSHHUE BEIIeCTBa, ras,
pacTBOp, PaCTBOPUMOCTD, KPUCTALINYECKAs PEIIETKA, CIUIaBbl, PU3NUECKUE BETUUMHBI, €IUHUIIBI
MU3MEPEHHUS], KOCMUYECKOE MPOCTPAHCTBO, IJIAHETHI, 3BE€3/1b1, COoNHIIE.

buonorus: ¢orocuntes, ApixaHue, Owocdepa, IKOCHCTEMa, MHHEPAIbHBIC YIOOPCHUS,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, TUTATENbHBIC BEIIECTBA.

I'eorpadus: armocdepa, ruapocdepa, MUHEPAIIbI, TOPHBIE TTOPOJIBI, TIOJIE3HBIC HCKOITAeMEIE,
TOILIMBO, BOJIHBIE PECYPCHI.
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IINTIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA INIPOI'PAMMBI 110 XUMHUU
HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHMUAA

JIMYHOCTHBIE PE3YJIbTATBI

JIM4HOCTHBIE pe3yabTaThl OCBOCHHSI MPOrPaMMbl OCHOBHOTO 0O0mIero oOpa3zoBaHUs
JIOCTUTAIOTCS B XOZ€ OOyYeHHUsI XMMUU B €AMHCTBE y4eOHON M BOCHHUTATEIbHOW AEATEIHHOCTH B
COOTBETCTBUU C TPATUIIUMOHHBIMU POCCUHUCKUMHU COIMOKYJIBTYPHBIMU U JTyXOBHO-HPABCTBEHHBIMU
LEHHOCTAMHU, NPHUHATHIMH B OOIIECTBE MpaBUIaMH M HOPMAaMH IOBEIACHHUS M CIOCOOCTBYIOT
nporeccaM CaMOIO3HAHMS, CAMOPA3BUTHS U COLIMATM3AIMH 00yJarOIINUXCSL.

JIM4HOCTHBIE pe3yNbTaThl OTPAXKAIOT TOTOBHOCTH OOYYaIOUIUXCS PYKOBOACTBOBATHCS
CHUCTEMOM TO3UTUBHBIX IICHHOCTHBIX OPHEHTAIIMH W PACIIUPEHUE ONbITa ACATEIHHOCTH Ha €€
OCHOBE, B TOM YHCJI€ B YaCTH:

1) naTpuoTHYECKOro BOCIUTAHUS:

LIEHHOCTHOTO OTHOIIEHHUSI K OTEUYECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY M HAy4YHOMY
HACJCJNIO, TOHMMAaHUS 3HAYEHUS XUMUYECKOM HAyKH B KU3HU COBPEMEHHOTO OOIIECTBa,
CIIOCOOHOCTH BINAJIETh JOCTOBEPHOU HHGpOpMAIMEl O MEPeNOBBIX IAOCTHKEHHUSX U OTKPBITHUAX
MHPOBOM U OT€UECTBEHHOM XUMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOUCTBE MUpa
1 00IIEeCTBa;

2) rpaskKIaHCKOr0 BOCTIMTAHHUS:

MPEJICTABICHHUS] O COLHUAIBHBIX HOpPMAax M TMpaBHJIaX MEXIMYHOCTHBIX OTHOIICHHUHA B
KOJUICKTHBE, KOMMYHHUKATUBHOU KOMITIETEHTHOCTH B 00IIECTBEHHO TIOJIE3HOM,
yueOHOUCCIIeIOBATEIbCKOM, TBOPYECKOM M JOPYTHX BUAAX JEATEIBHOCTH, TOTOBHOCTU K
pa3HOOOpa3HOW COBMECTHOW ACSITEILHOCTH TPH BBITIOJHEHUHM YYeOHBIX, TIO3HABATEIbHBIX 3aJad,
BBIMIOJTHEHUH XHUMHUYECKUX OSKCIIEPUMEHTOB, CO3/JaHUM Y4YEOHBIX NIPOEKTOB, CTPEMIICHUS K
B3aMMOIIOHMMAHHUIO W B3aWMOIIOMOIIM B TIPOIECCE ITOW YYEOHOH esATEIBHOCTH, TOTOBHOCTH
OILICHUBATh CBOE MOBEJICHUE U MOCTYIKHA CBOUX TOBAPUIICH C MO3UIIMU HPABCTBEHHBIX U MPABOBBIX
HOPM C Y4ETOM OCO3HAHUSI TIOCJIEICTBUIA MOCTYIIKOB;

3) HEeHHOCTH HAYYHOTI'0 TIO3HAHUS:

MUPOBO33PEHUECKHE  MPEJACTaBICHUS O  BEIIECTBE U  XUMHUYECKOM  PEaKIuu,
COOTBETCTBYIOIIIE COBPEMEHHOMY YPOBHIO pa3BUTUS HAYKM M COCTABJISIIOLIME OCHOBY st
MOHUMAHUS CYITHOCTH HAay4YHOW KapTHHBI MUpA, MPEICTABIECHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
pa3BUTHUS TIPUPOJBI, B3AaUMOCBS3AX YENOBEKa C MPUPOTHOM CPEloi, O POIM XUMUHU B MO3HAHHUU
ATUX 3aKOHOMEPHOCTEN;

MO3HABATENbHBIE MOTHBBI, HAIMPaBJICHHbIE HA TMOJYYEHHE HOBBIX 3HAHUH TIO0 XUMHH,
HEOOXOoAauMBbIE s OOBSCHEHHMS HAOMIOJAEMBIX TMPOIECCOB U  SIBIICHWUW, IO3HABATEIHHOM,
WH(OPMAIIMOHHON M YUTATEIbCKOM KYIbTYphI, B TOM YHCIIE HaBBIKOB CAMOCTOSTENIbHOM paboThI ¢
y4eOHBIMU TEKCTaMH, CIPABOYHON JUTEPATYpOid, JOCTYMHBIMH TEXHUYECKUMHU CPEJCTBAMHU
WH(OPMALIMOHHBIX TEXHOJIOTHI;

WHTEpeC K OOYy4YeHHIO M TO3HAHHUIO, JIIOOO3HATEIBHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa3oBaHUI0, TPOEKTHOM W HCCIENOBATENbCKONW JAEATeTbHOCTH, K OCO3HAaHHOMY BBHIOOpY
HaIPaBJIECHHOCTH M YPOBHS OOYYEHHUS B JaJIbHEHUIIIEM;

4) popMupOBaHUSI KYJIbTYPbI 310POBbSI:

OCO3HaHUE EHHOCTU XU3HU, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3/I0POBBIO, YCTAaHOBKH
Ha 3JIOpOBBIM 00pa3 JKWU3HH, OCO3HAHWE TIOCIEACTBUNA U HENPHUATHE BPETHBIX MPHUBBIYCK
(ymoTpeOneHuss ajKoroJyis, HAPKOTHKOB, KYpPEHUs), HEOOXOAMMOCTH COONIOJECHUS TPaBIII
0e30MacHOCTH MPH OOPAIEHUH ¢ XUMHUYECKUMH BEUIECTBAMH B OBITY U pealbHOMN KU3HH;

5) Tpy/10BOr0 BOCIIMTAHUS:

MHTEpEC K MPaKTUYECKOMY M3Y4YeHHIO Tpodeccuii U Tpyaa pa3lIudHOro poja, yBaKEHUE K
TPy U pe3yJbTaTaM TPYIOBOU JAEATEIHLHOCTH, B TOM YHCJIE€ HA OCHOBE MPUMEHEHHS MPEIMETHBIX
3HaHWI IO XUMHUHU, OCO3HAHHBIN BBIOOP MHIUBUAYATBHON TPACKTOPUHU MPOIOIDKEHUS 00pa3oBaHuUs
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C y4€TOM JUYHOCTHBIX HHTEPECOB M CIOCOOHOCTH K XUMHH, OOIIECTBEHHBIX HHTEPECOB U
MOTPeOHOCTEH, ycremHoi mpoecCHOHATbHON NESTENPHOCTH M Pa3BUTHA HEOOXOIUMBIX YMEHUH,
TOTOBHOCTB aJaliTHPOBATHCS B MPOPECCHOHAIBHON Cpejie;

6) 3K0JIOrH4ecKOro BOCIUTAHMS:

9KOJIOTHYECKH I1eJIeCO00pa3HOe OTHOIICHHE K MPUPOAC KaK MCTOYHHKY KM3HU Ha 3emIie,
OCHOBE €€ CYIIECTBOBAHMs, NMOHMMAaHHWE ILIEHHOCTH 3J0pOBOr0 U 0Oe30macHoro obpasza KHU3HH,
OTBETCTBEHHOE OTHOIIIEHUE K COOCTBEHHOMY (PU3NYECKOMY U TICHXUYECKOMY 3JI0POBBIO, OCO3HAHUE
LEHHOCTU COOIOACHUS MpaBWJI OE30MaCHOTrO MOBEAEHUS MpU padoTe C BElIECTBAMH, a TaKXKe B
CUTYaIUAX, YTPOXKAIOUIUX 30POBBIO U KU3HU JIIOJIEH;

CIOCOOHOCTH MPHUMEHSITH 3HAHUS, MTOJy4aeMble MPU U3yYECHUN XUMHH, AJIs PEelleHus 3a/1a4,
CBSI3AHHBIX C OKPYXaUEd MPUPOAHON CpeloW, s IOBBIIIECHHUS YPOBHS 3KOJOTHYECKOU
KYJIBTYpPbI, OCO3HAHUS TJI00AJBHOTO XapakTepa SKOJIOTMYECKHUX MpoOJieM U IMyTed UX peleHus
MOCPEJICTBOM METOJIOB XMMHHU, HKOJOTMYECKOTO MBIIUICHUSI, YMEHHUSI PYKOBOACTBOBATHCA UM B
[IO3HABATEJIbHOM, KOMMYHUKATUBHON M COLMATIbHOM MPAKTHKE.

METANPEAMETHBIE PE3YJIbTATbBI

B cocrtaBe MmeranpeaMeTHBIX pPeE3yAbTAaTOB BBIACISIOT 3HAYMMbIE A (HOPMHUPOBAHHS
MHUPOBO33PCHUST OOIICHAYYHBIC TIOHATHS (3aKOH, TEOPHsI, MPHUHIMUII, THIOTe3a, (DaKT, cucrema,
MPOLIECC, IKCIEPUMEHT U JAPYroe.), KOTOPbIE HCIOJB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4eOHBIX
MpeaAMeTax M MO3BOJISIOT HA OCHOBE 3HAHUM M3 TUX MPEAMETOB (OPMHUPOBATH MPEACTABICHHUE O
[EJIOCTHOW HAy4YHOM KapTUHE MHpa, U YHHUBEpcalbHble Yy4eOHBbIC AeWCTBUS (IIO3HABATEIbHBIC,
KOMMYHUKATUBHBIE, PETYJISITUBHBIE), KOTOpbIE OO0ecrneynBaloT (HOpMUPOBAHHUE TOTOBHOCTU K
CaMOCTOSITENIbHOMY TUTAHUPOBAHUIO M OCYIIECTBICHUIO YU€OHOM e TEIbHOCTH.

IMo3naBaTebHBIE YHHBeEPCcAJbHbIE YUeOHbIE JeiCTBUS

ba3oBble Jlornueckue AeiCTBUA:

YMEHHUS UCIOJIb30BaTh MPUEMBI JIOTHYECKOTO MBIIUICHUS TMPU OCBOCHHHM 3HAHUM:
pPacKpbIBaTh CMBICT XMMHUYECKUX MOHATUN (BBIIEIATh MX XapaKTepHbIC MPU3HAKU, YCTaHABIUBATh
B3aMMOCBSI3b C JPYTHMH IMOHSATHSMH ), UCTIOJIH30BATh MOHSITHS JIJIs1 OOBSICHEHUS OTICIHHBIX (PaKTOB
U SIBJICHUH, BBIOMpPATh OCHOBAHUA M KPUTEPUU NS KiIacCH(UKAMU XUMHUYECKUX BEIIECTB U
XUMUYECKUX PEaKlUid, yCTAaHABIMBATh MPUYMHHO-CIEIACTBEHHBIE CBSI3M MEX]IYy OOBEKTaMH
W3YYEHHUS, CTPOUTH JIOTUYECKUE PACCYKIACHUS (MHIyKTUBHBIC, I€TyKTUBHBIC, TIO aHAJIOTUH ), eNaTh
BBIBOJIBI U 3aKJTIOUEHUS;

YMEHHE MPHUMEHSTh B MpOLecCe MO3HAHMS MOHATHS (IIPEIMETHBIE W METaNpeAMETHHIE),
CUMBOJIMYECKHE (3HAKOBBIE) MOJIETH, HCIOJIb3yeMble B XHMHH, MPEOOpa30OBBIBATh MIMPOKO
MpPUMEHSIeMble B XMUMHHU MOJIETbHBIC TMPEACTABICHUS — XUMHUYECKHI 3HaK (CHMBOJ JJIEMEHTA),
XUMUYecKass ¢opMyna W ypaBHEHHE XHMMHUYECKOM peakiuu — TpH pelIeHuH Yy4eOHO-
MO3HABATENIbHBIX 33/a4, C Y4ETOM TUX MOJENbHBIX MPEICTABICHUN BBISBIATh U XapaKTepPU30BaAThH
CYIIIECTBEHHBIC MPU3HAKU M3yYAEMBbIX OOBEKTOB — XMMHYECKUX BEIIECTB M XUMHYECKUX pPEaKIIUi,
BBISIBJISITH OOIIHME 3aKOHOMEPHOCTH, IPUYUHHO-CIIEICTBEHHBIE CBSI3U U TPOTHUBOPEUHS B H3y4aeMBIX
MpoIIeccax U SBJICHUSX.

basoBble ucciienoBare/ibCKie 1eHCTBUA:

yMEHHE HCIOJIb30BaTh TMOCTABIICHHBIE BOMPOCHI B KAaueCTBE WHCTPYMEHTAa IO3HAHUS, a
Takke B KadecTBe OCHOBBI Jisi (OPMUPOBAHMS THUIOTE3bl IO TIPOBEPKE TMPABUIBLHOCTU
BBICKA3bIBAEMBIX CY)KJICHHIA;

MpUOOpEeTEeHNEe OMbITa MO TUIAHWPOBAHUIO, OPTraHU3AllMd WM TPOBEACHUIO YYECHHUYECKHX
AKCIIEPUMEHTOB, YMEHUE HAOIIOAATh 3a XOJIOM TIPOIecca, CaMOCTOSTEIbHO MPOTHO3UPOBATH €T0
pe3ynbTaT, (QopMynupoBaTh OOOOIIEHHS ¥ BBIBOABI 1O pe3ylbTaTaM MPOBEAEHHOTO OIBITA,
HCCJIEIOBAHMSI, COCTABIISATh OTUET O POJeIaHHON padoTe.

Padora c undopmanueii:

yMEHUE BBIOMpaTh, aHATM3UPOBATh U HMHTEPIIPETUPOBATH MHPOPMAILIUIO PA3TUYHBIX BUIOB U
dbopM TpencTaBICHHs], MOTYYaeMYI0 W3 Pa3HbIX HCTOYHUKOB (HAYYHO-TIOMYJISIpHAs JUTepaTypa
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XUMHUYECKOTO COJIEpKaHUsI, CIIpaBOYHbIE TOCOOus, pecypchl VHTepHeTa), KpUTUYECKH OLIEHUBAThH
MPOTUBOPEUYUBYIO U HEOCTOBEPHYIO HH(POPMAIHIO;

YMEHHUE MPUMEHATH Pa3JIMYHbIE METOJbl M 3aIPOCHI MPHU MOUCKE B 0TOOpe MH(pOpMAUU U
COOTBETCTBYIOIIUX JAaHHBIX, HEOOXOIUMBIX ISl BBIMIOJHEHHUS Y4e€OHBIX U MO3HABATEIbHBIX 3a/1a4
OTIpeNIeNIEHHOTO THUMa, NpUOOpeTeHHe OombiTa B O00JAaCTH UCMOJb30BaHUS HMH(POPMAITMOHHO-
KOMMYHHUKATHUBHBIX TEXHOJIOTHH, OBJaJieHWE KYJIbTYpOll aKTHMBHOTO HCIOJB30BAaHUS PAa3TUYHBIX
MIOUCKOBBIX ~ CHCTEM, CaMOCTOSITENIbHO BBIOMpaTh ONTHMAaJbHYIO (OpMy TpeacTaBICHUs
uH(bOpMallMl M WUIIOCTPUPOBATh pellaeMble 3a7aud HECIOKHBIMH CXEMaMH, IuarpaMMamy,
npyrumu popmamu rpaduke U ©X KOMOUHALIUSAMU;

yYMEHHE HCIOJIb30BaTh W aHAJIM3UPOBATh B Ipolecce y4yeOHONW U HCCIeI0BaTeIbCKOM
JeSITeIbHOCTH HH(POPMALIHIO O BIUSHUH MTPOMBIIIICHHOCTH, CEILCKOTO X03sCTBA M TPAHCIIOPTa Ha
COCTOSTHUE OKPY’Kalollel IPpUPOTHON Cpeibl.

KoMMmyHuKaTHBHBIE YHHBepPcAIbHbIE YUeOHbIE el CTBHUS:

YMEHHsS 3aJaBaTh BONPOCHl (B XoJe Juanora U (WiIM) JUCKYCCHM) IO CYLIECTBY
oOcyxnaemMol TeMmbl, (OpMyTUpOBaTH CBOM MPEAJIOKEHHUS OTHOCHUTEIHHO  BBIOJTHEHUS
peJIOKEHHON 3a1a4H;

YMEHUS NPEICTABIIATh MMOJIyYCHHBIE Pe3yJbTaThl TIO3HABATEILHON JESITEIbHOCTA B YCTHBIX
U THCbMEHHBIX TEKCTaX; JelaTh MPEe3eHTAUMI0 pe3yJbTaTOB BBIIOJHEHUS XHMHYECKOTO
JKCIIEpUMEHTa (71ab0paTOPHOTO OMbITa, JA0OPATOPHOM pabOTHl MO HCCIAEAOBAHUIO CBOWCTB
BEIIECTB, yUeOHOTO MPOEKTA);

YMEHHUSI Yy4eOHOTO COTPYJHHYECTBA CO CBEPCTHHKAMH B COBMECTHOH IO3HABATENBHON M
MCCJIEIOBATENLCKOM ASITENFHOCTH MPU PELICHUN BO3HUKAIOIIUX MPOOIEeM Ha OCHOBE yuéTa 00LIMX
MHTEPECOB U COTJIAaCOBaHUS MO3MLMH (00CyXAeHHs, OOMEH MHEHUSIMH, «MO3TOBBIC INTYPMEI,
KOOpJMHAIIMSI COBMECTHBIX JEHCTBHI, ONpeelieHne KPUTEPUEB MO OI[CHKE KayecTBa BBIMOJIHEHHOMN
paboTHl U ApyTHE).

PeryisiTuBHbIE YHHBepPCaJIbHbIE y4eOHbIe 1eiicTBUS:

YMEHHE CaMOCTOATENBHO ONPEACISATh IETH JCATEIbHOCTH, TUIAHUPOBATh, OCYIIECTBIISTD,
KOHTPOJIMPOBATh U MPHU HEOOXOIMMOCTH KOPPEKTUPOBATH CBOIO JAESTEILHOCTD, BEIOUpATh Hanbomee
s pexTuBHBIE CITOCOOBI PEIIeHHs YUeOHBIX U MO3HABATEIBHBIX 3a/1a4, CAMOCTOSITEIBHO COCTABIISATh
WIH KOPPEKTHPOBATh MPETIOKECHHBIN alrOpUTM JIEHCTBUIM MpU BHIMOJIHEHUH 3a/laHUNl C Y4ETOM
MOJTyYeHUs HOBBIX 3HAaHMKA 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX W PEAKIUAX, OICHHBATH
COOTBETCTBUE IIOJIyUEHHOIO pe3ysbTaTa 3asBICHHOM 1€IM, YMEHHE HCIOJb30BaThb U
aHAJTM3UPOBATh KOHTEKCTEHI, IIPe/IaraeéMble B YCIIOBUU 33JaHUH.

INPEIMETHBIE PE3YJIBTATbBI

B cocraBe mpeaMETHBIX pPE3YyNbTAaTOB II0 OCBOCHHUIO 00S3aTENBHOTO  COACpIKaHUS,
YCTQHOBJICHHOTO  JITaHHOM  (enepanbHO  paboueil mporpamMMoif, BBIJENSAIOT: OCBOCHHBIE
0o0yJaromuMHUCsT HaydHbIC 3HAHUS, YMEHHUS M CIIOCOOBI JCHCTBHA, BUABI JEATEIHHOCTH TI0
MOJTYYEHHUIO0 HOBOTO 3HAHUS, €r0 MHTEPIpPETAINH, PEOoOPa30BAHUI0 M MIPUMEHEHHIO B PAa3IUYHBIX
YUEOHBIX M HOBBIX CUTYAITUSX.

K xoHny oOyueHus B 8 kJacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM YpPOBHE JIOJIKHBI
oTpakaTh CHOPMUPOBAHHOCTH Y O0YUAIOIINXCS YMEHU:

— PacKpbIBaTh CMBICI OCHOBHBIX XUMUYECKUX MOHSATUN: aTOM, MOJIEKYJIa, XUMHUECKUI
DIIEMEHT, TPOCTOE BEIIECTBO, CIIOXKHOE BEIIECTBO, CMeCh (OJHOpPOIHAs ¥ HEOJAHOPOIHAs),
BaJICHTHOCTh, OTHOCHTENIbHAsE aTOMHAash W MOJICKYJSpHAs Macca, KOJUYECTBO BEIECTBA, MOJIb,
MOJISIpHAsi Macca, MaccoBasl J0JIsl XUMUYECKOTO dJIEMEHTa B COSAMHEHUH, MOJIIPHBINA 00BEM, OKCHI,
KHCJIOTA, OCHOBAHHE, COJb, dJIEKTPOOTPUIIATEIILHOCTh, CTETICHh OKUCIICHUS, XUMHYECKasi PEaKIus,
KIacCU(UKALUs PEaKIMii: PeaKkuy COCIWHEHUS, PEaKIMU PpazNIOKEHUs, PEaKlMu 3aMEIleHUs,
peakuy oOMEHa, 9K30- M SHIOTEPMHUYECKHE PEaKIuH, TeIUIOBOM >(PdeKT peakuuu, sapo aTroma,
DIIGKTPOHHBIN CJIOW aTroma, aToMHasi OpOWTalb, pAANYC aTOMa, XUMHUYecKas CBS3b, MOJSpHAs U
HEMOJISIpHAsl KOBAJICHTHAsI CBsI3b, MOHHAS CBS3b, MOH, KaTHOH, aHWOH, PAacTBOP, MaccoBas IOJIs
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BeIeCTBA (ITPOLICHTHAsS] KOHIIEHTpPAIs) B PaCTBOPE;
— WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHUYECKUX MOHSATHH U MPUMEHSTH 3TH
MOHSITHUS MIPU OMMCAHUY BEIIECTB M UX MPEBPAIICHU;

— UCIOJIb30BaTh XMMHUYECKYI0O CHUMBOJIUKY [UISl COCTaBlIeHUS (OPMYJT BEIIECTB H
YpaBHEHUN XUMUUYECKUX PEaKIINii;

- ONnpeaAcCIsAITb BAJICHTHOCTHL ATOMOB 3JICMCHTOB B 61/IHapHBIX COCIUHCHUAX, CTCIICHb
OKHCJICHHS 3JIEMEHTOB B OMHApPHBIX COEAMHEHMSIX, MPUHAMJICKHOCTh BEILIECTB K ONpeAeIEHHOMY
KJIACCy COEOWHEHWH 1o QopMmynaMm, BHJ XHMHYECKOW CBs3UM (KOBAaJICHTHAss M HWOHHASA) B
HEOPraHMYECKUX COCAMHEHUSX;

— packpsiBaTh cMbica llepuoanyeckoro 3akona J[. . MeHneneeBa: 1eMOHCTPUPOBATH
IIOHUMAaHUC HCpHOIIPI‘IGCKOfI 3aBUCUMOCTH CBOMCTB XMMHYECKUX DJIEMEHTOB OT HX IIOJIOKCHUS B
[lepuoaunueckoil cucreme, 3aKOHOB COXPAaHEHHUS MAacChl BEIIECTB, IMOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUEHMsI, 3aKOHAa ABOIaJipo;

— ONHKCBHIBATh U XapakTepusoBaTh TabuuuHytro ¢opmy Ilepuoanyeckoit cucTeMsl
XUMHAYECKHX JJIEMEHTOB: pa3iHuaTh IMOHITHS «IJIaBHas moArpynmna (A-Tpymma)» u «mo0ovHas
noarpynna (b-rpynmna)», Manble u OousiblIMe€ NEpUOJBI, COOTHOCUTh OOO3HAYEHUs, KOTOpbIE
umerorcss B Tabnune «llepuoauueckas cuctema xumuueckux snemeHToB J[. M. MenneneeBa» c
YHUCIOBBIMU XapaKTEPUCTUKAMU CTPOEHHUS aTOMOB XMMUYECKHMX 3JIEMEHTOB (COCTaB M 3apsij A1pa,
o0l111ee YUCIIO 2JEKTPOHOB U PACIIPENICIIEHUE UX T10 JIEKTPOHHBIM CIIOSIM);

— KJaccu(UIUpPOBaTh ~ XUMHUYECKHUE  IJIEMEHTbI, HEOpraHUYeckue  BElIEeCTBa,
XMMHUYECKHE peakuuu (10 YMCIy M COCTaBY YYaCTBYIOLIMX B PEAKIMU BEILECTB, M0 TEIIOBOMY
dbdexry);

— XapakTepu3oBaTh (OMUCHIBATh) OOIIME XMMHYECKHE CBOWCTBA BELIECTB Pa3IMYHBIX
KJIACCOB, TOJTBEPXkKAAs OINHUCAHHME IPUMEPAMH MOJEKYJSIPHBIX YPaBHEHHM COOTBETCTBYIOIIMX
XUMUYECKUX PEAKLUM;

- IMPOrHO3UpPOBATH CBOMCTBA B€IICCTB B 3aBUCUMOCTH OT MX KAaYCCTBCHHOI'O COCTaBa,
BO3MOXHOCTH IMTPOTCKAHUA XUMHUYCCKUX HpeBpaIlIGHI/If/'I B PAa3JIMYHBIX YCIIOBUAX,

— BBIUNCIIATh OTHOCUTENIBHYI0 MOJIEKYJSIDHYIO M MOJIIDHYIO MAacChl BEIIECTB,
MacCOBYIO JIOJIF0 XUMHYECKOI0 3JI€MEHTa 10 (GopMyJie COeTMHEHUS, MaCCOBYIO JOJIIO BELIECTBa B
pacTBOpe, MPOBOJAUTH PACUETHI 10 YPaBHEHUIO XUMHUUYECKOM peakLnu;

— INPUMEHSTh OCHOBHBIE OINEPALIMU MBICIUTENbHON AEATEIbHOCTH — aHAJIU3 U CUHTE3,
CcpaBHEHHE, 00001eHIE, CHCTEMATH3aIUI0, KJIACCU(PHUKAIUIO, BBISIBICHUE TPUUNHHO-CIIEACTBEHHBIX
CBA3EH — I U3yYEHUSI CBOMCTB BEILECTB U XMMHUYECKUX PEAKIUI, ECTECTBEHHO-HAyYHbIE METObI
MO3HAHUS — HAOJII0/IEeHUE, U3MEPEHUE, MOACTMPOBAHNE, SKCIIEPUMEHT (PEaJIbHbII U MBICIIEHHBIH);

— ClIeZIoBaTh IpaBWJIaM IIOJIb30BaHUS XMUMHMYECKOH TOCyAoH M Jab0opaTOpHBIM
00opy/s0oBaHUEM, a TaK)Ke MpaBUIaM OOpaIIEHUs C BELIECTBAMH B COOTBETCTBUM C MHCTPYKIUSIMU
0 BBIMOJHEHUIO JTa0OPATOPHBIX XUMUYECKUX OIBITOB IO MOJYYEHUIO U COOMPAHHIO ra3000pa3HbIX
BelIeCcTB (BOAOPOJAa U KUCIIOPOAa), IPUTOTOBJICHHUIO PACTBOPOB C ONPEIEIEHHON MaccoBOM Jomei
pacTBOPEHHOIO  BEIIECTBA, IUIAHUPOBATb M IPOBOAWTH XHMHYECKHUE OKCIIEPUMEHTHI I10
pacmo3HaBaHUIO pACTBOPOB IIEJIOYE MW KHUCIOT C TIOMOINBI0 HWHIUKATOPOB  (JIaKMYC,
deHondransent, METUIOPAHXK U IpYTHe).

— K koHiy oOyuyeHuss B 9 KJjacce mpeIMETHbIE pe3ysbTaThl Ha 0a30BOM YpOBHE
JOJIKHBI OTPaXkaTh C(HOPMUPOBAHHOCTH Y OO YUaAIOIIUXCSl YMEHHH:

— PacCKpbIBaTb CMBICI OCHOBHBIX XMMUYECKUX MOHATUN: XUMUYECKHUM DJIEMEHT, aToM,
MOJIEKYJIa, HOH, KaTHOH, aHHOH, IIPOCTOE BEIIECTBO, CJIOKHOE BEILECTBO, BAJICHTHOCTS,
JJIEKTPOOTPULIATEIIBHOCTD, CTEIIEHb OKHUCICHUS, XUMHUYECKas peaklus, XUMHUYECKas CBsi3b,
TEI10BOM 3((eKT peakuuu, MOoJib, MOJSPHBIA OOBEM, PacTBOpP, SIEKTPOIMUTHI, HEIIEKTPOJUTHL,
AIIEKTPOJIUTUYECKAsE JTUCCOIMAILlMS, PEAaKIMH HOHHOTO OOMEHa, KaTalu3aTtop, XHMHUYECKOoe
paBHOBecHe, 0OpaTUMble U HEOOpaTUMbIE PEAKIMU, OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIE PEAKIIH,
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OKHCITUTENb, BOCCTAaHOBHTENb, OKHCICHHE W BOCCTAaHOBJCHHE, aJUIOTPOMNHUs, aM(OTEPHOCTS,
XMMHYECKasl CBSI3b (KOBAJIEHTHAsI, HOHHAsI, METAININYECKasl), KpUCTAIIMUECKas peléTka, Koppo3us
METaJUIOB, CIUIaBbl, CKOPOCTh XUMHUYECKOW peaklMy, IPEAEIIbHO AonycTuMas KoHueHrpauus 11K
BELICCTBA;

- HIUTIOCTPUPOBATH B3aUMOCBA3b OCHOBHBIX XUMHWYCCKUX MOHATHH M MNPUMCHATH 3THU
IOHATHA ITPHU OITMCAHUHU BEUICCTB U UX npeBpameHI/Iﬁ;

— UCTIOJIb30BAaTh XMMUYECKYI0 CHUMBOJIMKY JJsl COCTaBieHUs (opMyn BemiectB M
YPaBHEHUN XUMUYECKUX PEAKLUM;

— ONpENEeNsATh BaJECHTHOCTh M CTENEHb OKHUCICHHUS XWUMHUYECKHX JJIEMEHTOB B
COCIMHEHHUSAX PAa3JIMYHOIO COCTaBa, IMPUHAJIEKHOCTh BEIIECTB K OINPEACIEHHOMY Kiaccy
coequHEHU Mo (opmynaMm, BUJ XMUMHYECKOH CBs3M (KOBAJCHTHAas, MOHHAs, METAJIM4YecKas) B
HEOPraHMYECKUX COCAMHEHUSX, 3aps MOHA 110 XUMHUYECKOH (Gopmylie, XapaKkTep Cpeibl B BOJIHBIX
pacTBOpaxX HEOPraHUYECKUX COEAMHEHUH, TUIl KPUCTAIIIMYECKON pEeIIETKH KOHKPETHOTO BEIIECTBA;

— packpbiBaTh  cmbicn  Ilepuogmueckoro 3akona JI. WM. MenngeneeBa wu
JEMOHCTPUPOBaTh €ro IOHMMAHME: ONUCBhIBaTh U XapaKTepU30BaTh TaOMUMuHYl0 (opmy
[Tepuonuueckoil cucTeMbl XUMHUYECKUX 3JIEMEHTOB: Pa3/IMyaTh MOHATHS «rJ1aBHas nojarpymnmna (A-
rpynna)» u «mobounas noxarpynna (b-rpynma)», manble u OoyiblIME NEPHUOIbI, COOTHOCHUTH
0003HaueHMsI, KOTOPbIE MMEIOTCA B MEPUOAMYECKON TabiMIle, C YHUCIOBBIMU XapaKTEpUCTHKAMU
CTpPOEHHUSI aTOMOB XMMHYECKHX 3JIEMEHTOB (COCTaB W 3aps]l sjpa, OOIlee YUCIO 3JIEKTPOHOB U
pacripesielieHue UX 0 3JEKTPOHHBIM CJIO0sM), OOBSACHATH OOLIME 3aKOHOMEPHOCTH B U3MEHEHUHU
CBOICTB 3JIEMEHTOB U HMX COEIMHEHUH B Mpeienax MajblX NEpUOJOB U TIJIaBHBIX MOATPYII C
y4€TOM CTPOEHUS X aTOMOB;

— KJaccu(UIUPOBaTh ~ XMMHUYECKHE  JJIEMEHTHI, HEOpPraHMYeCKHEe  BEIIECTBa,
XMMHUYECKHE peakuuu (10 YMCIy M COCTaBY YYaCTBYIOLIMX B PEAKIMU BEILECTB, MO TEIJIOBOMY
3 dexTy, M0 U3MEHEHUIO CTENICHEW OKUCICHUS XMMUYECKHIX dJIEMEHTOB);

— XapakTepu3oBaTh (ONHMCHIBaTh) OOLIME M crHeuu(pUYecKhe XUMHYECKHE CBONCTBA
IIPOCTBIX M CJIOXHBIX BELIECTB, MOATBEPXkKAAs ONHUCAHUE IPUMEpPAMHU MOJIEKYJSIPHBIX M MOHHBIX
YPaBHEHUI COOTBETCTBYIOIIUX XUMHUUYECKUX PEAKLIHM;

— COCTABJIAITh YPABHEHMs DIEKTPOJMTHUYECKOW IUCCOLMALMU KHUCIIOT, IIENoYerd U
coJiel, TOJIHbIE M COKpall€HHbIE YpaBHEHHS pEaklUi HOHHOro oOMEHa, ypaBHEHHUS peakLuH,
MOATBEPKJAIOIINX CYIIECTBOBAHUE I€HETUYECKOM CBA3U MEXY BEIECTBAMU Pa3JIMYHBIX KJIACCOB;

- PACKpPBIBATE CYHIHOCTH OKHCIIMTCIBbHO-BOCCTAHOBHUTCIBHBIX peaKHI/Iﬁ MmoCcpcaCTBOM
COCTAaBJICHHSA 3JICKTPOHHOT'O OanaHca 3TUX peaKuHﬁ;

- IMPOTrHO3UPOBATH CBOMCTBA BCIICCTB B 3aBUCUMOCTHU OT UX CTPOCHUS, BO3BMOKHOCTHU
MPOTCKAHUA XUMHYCCKUX npeBpameHHﬁ B PA3JIMYHEBIX YCIIOBUAX,

— BBIYNCIIATh OTHOCUTEIIBHYIO MOJIEKYJIIDHYIO U MOJIADHYIO MAacChl BEILECTB,
MacCOBYIO JIOJI0 XMMUYECKOTO 3JIeMEHTa 10 (opMyse COeTUHEHHs, MaCCOBYIO JIOJIO BEILECTBA B
pacTBoOpe, MPOBOANUTH PACYETHI 110 YPABHEHUIO XMMUYECKOM pEaKIUu;

— coOyo/laTh TpaBWiIa IOJIb30BAHMS XUMHUYECKOM TMOCyaod U 1abopaTOpHBIM
00opy/I0BaHUEM, a TaKXKe MpaBuiIa OOpalIeHHs C BEIIECTBAMU B COOTBETCTBUH C MHCTPYKIMSIMHU 110
BBITOJIHEHUIO JTAOOPAaTOPHBIX XMMUYECKHX OMBITOB IO IMOJYYEHHIO U COOMPAHHUIO ra3000pa3HBIX
BElIECTB (aMMHUaKa U YIJIEKUCIIOTO rasa);

— IIPOBOAMTD PEAKLIUY, TIOATBEPKAAIOIINE KAYECTBEHHBIN COCTAB PA3JIMUHBIX BEIIECTB:
pacrio3HaBaTh ONBITHBIM MYTEM XJIOpUI-, OpoMHI-, HOIUI-, KapOoHaT-, Qocdar-, CHUIMKAT-,
cynb(dar-, THAPOKCUA-UOHBI, KATUOHBI aMMOHUSI U MOHBI U3YUYEHHBIX METAJUIOB, MPUCYTCTBYIOLINE
B BOJIHBIX pacTBOpax HEOPraHUUYECKUX BEILECTB;

— MPUMEHSTh OCHOBHBIE OINEPALIMU MBICIUTENbHON JEATEeIbHOCTH — aHAJIu3 U CUHTE3,
CpaBHEHHe, 0000IleHNe, CHCTeMaTH3alllio, BBISBICHHWE NMPUYMHHO-CIEICTBEHHBIX CBS3eH — Iuis
M3YYEHHUs CBOMCTB BELIECTB U XMMHYECKHX PEaKIUil, eCTECTBEHHO-HAYYHbIE METO/bI MIO3HAHUS —
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HaOJr0IeHNe, H3MEPEHNE, MOJICTTUPOBAHUE, SKCIIEPUMEHT (peasIbHbIA U MBICIICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHHUE

18

8 KJIACC
K

Ne HaumeHoBaHue pa3jiesioB u OMIECTBO qacI(zB n dyeKkTpoHHbIe (LM pPOBbLIE)

n/n TeM MPOrpaMMbl Bcero p;;oTTI::m’HHe p;g:::::quKHB o0pa3oBaTe/ibHbIE PeCypChI

Pa3nea 1. [lepBoHayaibHble XUMHUYeCKHE OHATHS

XuMusa — BakHast 00J1aCThb

11 €CTECTBO3HAHUS U 5 5 bubmuorexa [JOK

' MPaKTUYECKOM JIeSITeTbHOCTH https://m.edso0.ru/7f41837c

yeJoBeKa

12 BemecTBa 1 xumMmuueckue 17 1 bubnuoreka [IOK

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

Uroro no pazneny 22

Pa3znen 2. BaxHelilue npeacTaBuTe/ I HEOPraHUYeCKUX BellecTB
21 Bosnyx. Kucnopona. [lonsitue 11 1 bubnuoreka [IOK

' 00 okcHIax https://m.edso0.ru/7f41837c
29 Bonopon. Ilonsarue o kucimorax 8 1 1 bubnmnorexka HOK

' U COJISIX https://m.edsoo.ru/7f41837c
23 Boga. PactBopsl. [lonsitue 06 6 1 bu6nuoreka [IOK

' OCHOBAHHSIX https://m.edso0.ru/7f41837c
24 OCHOBHBIE KJIACChI o5 1 1 bubmorexa [JOK

' HEOPraHUYECKUX COCTUHECHUI https://m.edso0.ru/7f41837c

Hroro o pasneny 50

Pa3nen 3. [lepnoanueckuii 3axon u [lepuoanyeckas cucrema xumudecknx 3j1eMmeHToB /I. . MenaeneeBa. CTpoeHue aToMOB.
XI/IMI/I‘ICCKaH CBA3b. OKI/IC.]Il/lTe.]II)HO-BOCCTaHOBI/ITeJIbHl)le pealcm/m

3.1

[Tepuonuueckuii 3aKOH U
Ilepuonuueckas cucrema
XUMHUYECKUX djiemMeHToB JI. 1.
MenneneeBa. CTpoeHue aroma

18

bubmuorexa [JOK
https://m.edsoo0.ru/7f41837c



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
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Xumudeckas CBI3b.

bubaunorex K
3.2 Oxucimensio- 10 2 htthsI://(r)n .eedaS(I)_})(.)ru/7f41837c
BOCCTAHOBUTCIILHBIC peaKHI/II/I
Bubmnorexa [IOK
Hroro no pasneny 28 https://m.edscI)-E).ru/7f41837c
PezepBHOE Bpems 2 bubmorexa LIOK
https://m.edsoo.ru/7f41837¢c
OBIIEE KOJIMYECTBO YACOB I10 102 5

I[TPOTPAMME



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
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9 KVIACC
KoanuectBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne n/n NMPOrpaMmblI Bcero Koﬁﬂ TPOILHBIE H%aKTquCKHe o0pa3oBaTe/ibHbIE
padoThI padoTsI pecypcb
Pa3nes 1. BemecTBO 1 XMMHYeCKHe peaKIuu
11 [ToBTOpEeHME U yriyOeHne 3HAHUH 5 1 bubmuorexa [JOK
' OCHOBHBIX Pa3JiesioB Kypca 8§ Kiiacca https://m.edsoo.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubmmoreka [JOK
' peaKiuii https://m.edsoo.ru/7f41a636
13 DJIEKTPOJIMTHYECKAS JUCCOIALIMS. 8 1 1 bu6nmoreka LIOK
' XUMHUYECKHE PEaKIIUU B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazgeny 17
Pazgen 2. HeMeTaJJILI M BX CO€IHHEHUSA
21 OO01mas xapakTepUCTHKA XUMUYECKUX 4 1 bubnnorexa [JOK
' snemeHToB VIIA-rpymmsl. ["amorenb https://m.edsoo.ru/7f41a636
OO61as xapakTepuCcTHKa XHMIIECKHX Bubmmorexa [IOK
2.2 aneMeHTOB VIA-Tpymmel. Cepa u eé 6 https://m.edsoo.ru/7f41a636
COCIMHEHUS — :
OO61mas XxapakTepUCTHKA XUMUYECKUX Bubmmorexa [IOK
2.3 anemMeHToB VA-rpymmsl. A30T, hochop u ux 7 https://m.edsoo.ru/7f41a636
COeIUHEHUS — :
OO61mas xapakTepUCTHKA XUMUYECKUX Bubmorexa IIOK
2.4 aneMeHToB IVA-rpynnsl. Yriepon u 8 1 2 hitps://m.eds0o.ru/7f41a636
KPEMHUU U UX COCUHEHUS — :
Hroro no paszneny 25
Paszpnen 3. Metayuibl M UX COEIMHEHHS
3.1 OO0111e CBOMCTBA METAIIOB 4 bubmmorexa TTOK

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



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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3.2 Baxneii bl U MX COETHHCHHSI 16 bubmmorexa [IOK
| RIS e ! https://m.edsoo.ru/7f41a636
Wroro no pazueny 20
Pasznea 4. Xumus 1 OKpysKamomas cpeaa

4.1 B bl B )KM3HHU Y€JIOBEKA 3 Bubsmorexa LIOK
| ST P ! https://m.edsoo.ru/7f41a636
Hroro no pazneny 3
Pe3epBHOE BpeMst 3 bubmmorexa LIOK

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68

https://m.edsoo0.ru/7f41a636



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

IHOYPOYHOE IINTAHUPOBAHHUE
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8 KUIACC
Kosau4vecTBo 4acoB Jara JIeKTPOHHBbIE HU(POBHIE
Ne i/ Tema YpoKka Beero KOHTpOJ]])H[,[e HpaKTI/]quKl/]e H3ydeHus 06pa30BaTeJ1Ll-Ible
padoThI padoThI pecypcel

BBOIHBIN HHCTPYKTAX

1 [Tpeamer xumuu. Posib XUMHUU B )KU3HU 1 https://m.edsoo.ru/7efb3c3c
yenoBeka. Tena u BemecTna

2 HomATHe 0 METONAX MO3HAHKS B 1 https://m.edsoo.ru/9f459e9a
XUMHH
[IpakTuueckas pabora Ne 1 «IIpasuna

3 padoThi B s1abopaTopuH  puEM! 1 1 https://m.edsoo.ru/ab2a57ch
oOparieHus ¢ J1abopaTopHbIM
000pyIOBaHUEM

4 UucTsie BemecTra 1 CMecH. Crioco0n1 1 hitps://m.edsoo.ru/8dffeead
paszJenieHus cMecei
[TpakTuyeckas paGora Ne 2

5 «Paznenenue cmeceit (Ha nmpumepe 1 1 https://m.edsoo.ru/d9adcf25
OUYHUCTKHU TTOBAPEHHON COJIN)»

6 ATOMBI M MOJIEKYJTBI 1 https://m.edsoo0.ru/434a3592

7 XMMHUCCKHE DIICMEHTI. 3HaKH 1 https://m.edsoo.ru/3a97f7e6
(CUMBOJIBI) XUMHUYECKUX JIEMEHTOB

8 [TpocThie U CIIOKHBIC BEIIECTBA 1 https://m.edsoo.ru/8d153ab3

9 ATOMHO-MOJIEKYIISIPHOE yYCHUE 1 https://m.edsoo.ru/b44af747

10 3aKOH MOCTOSIHCTBA COCTaBa BEIIECTB. 1 hitps://m.edsoo.ru/3adc28cl
Xumudaeckasi hopmyIa.

11 BaeHTHOCTS aTOMOB XHMHUHECKHX 1 https://m.edsoo.ru/fac67eel
JJIEMEHTOB

12 OTHOCHTEIbHAS aTOMHAs Macca 1 https://m.edsoo0.ru/95bch8f5

13 OTHOCHUTEbHAS MOJICKYJISIpHAsI Macca 1 https://m.edsoo.ru/668edb4a



https://m.edsoo.ru/7efb3c3c
https://m.edsoo.ru/9f459e9a
https://m.edsoo.ru/ab2a57cb
https://m.edsoo.ru/8dffeead
https://m.edsoo.ru/d9adcf25
https://m.edsoo.ru/434a3592
https://m.edsoo.ru/3a97f7e6
https://m.edsoo.ru/8d153ab3
https://m.edsoo.ru/b44af747
https://m.edsoo.ru/3adc28c1
https://m.edsoo.ru/fac67ee1
https://m.edsoo.ru/95bcb8f5
https://m.edsoo.ru/668edb4a
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MaccoBas J0JIs1 XUMHYCCKOT'O

14 1 https://m.edsoo0.ru/8b878fcf
3JIEMEHTA B COCTMHEHUH

15 Komriectso peiiectsa. Mote. 1 https://m.eds00.ru/84214963
MomnsipHast macca

16 Ou3NYECKUEC M XUMUYECKHE SIBICHUS 1 https://m.edsoo.ru/aalc152d

17 HpusHakn u YCIOBIA TPOTCKARMA 1 https://m.eds00.ru/b1656492
XUMHYECKUX PEaKIUii

18 3aKOH COXpAHEHHA MACChl BEMICCTS. 1 https://m.edsoo.ru/fe58191f
XUMHYECKUE YPABHEHUS
BerurciieHus: KOJIM4ecTBa, MacChl

19 BEIIIECTBA 110 YPABHCHUAM XUMHUYECKUX 1 https://m.edsoo.ru/213bbeaf
peakuuii
Kraccudukarus XUMHYECKUX PEaKiuii

20 (coemuHEHHMS, PA3IOKCHHUS, 1 https://m.edsoo.ru/cc95e5ed
3aMelIeHus, 0OMeHa)

21 M. B. Jlomorocos — yueubii- 1 https://m.edso0.ru/237315¢f
SHITUKIIOIETUCT

22 Konrpomwuas pabora Nel mo Teme 1 1 https://m.edso0.ru/67245d2f
«BeriecTBa ¥ XUMHUYECKUE PEAKITUI

23 Pemenne TpeHNPOBOYHBIX 3aJaHUI 1 https://m.eds00.ru/896247cb

24 O0o0O01IeHNEe ¥ CUCTeMAaTU3aIHsl 3HAHUH 1 https://m.edsoo.ru/4d71febb

25 Bo3myx — cmech ra3os. 1 https://m.eds00.ru/62a61752

26 CocraB BO3/1YyXA. 1 https://m.edso0.ru/329545c9

27 Kucnopox — snement u npocroe 1 https://m.eds00.ru/2325645f
BemecTtBo. O30H
dusnyecKne U XAMHYECKUE CBOMCTBA

28 KHCJIOpo/a (peakiiuy OKUCIICHHS, 1 https://m.edsoo.ru/ae9eb4b5
ropenue). [TousiTre 06 okcHIax

29 Crioco0EI moxyueHHA KuCIopoaa s 1 https://m.edsoo.ru/d743bf8d
J1a00paTOPHUH W POMBIIIIIEHHOCTH

30 [TpumeHeHre KUCIopoaa 1 https://m.edsoo.ru/8dbbbc9b



https://m.edsoo.ru/8b878fcf
https://m.edsoo.ru/84214963
https://m.edsoo.ru/aa1c152d
https://m.edsoo.ru/b1656492
https://m.edsoo.ru/fe58191f
https://m.edsoo.ru/213bbeaf
https://m.edsoo.ru/cc95e5ed
https://m.edsoo.ru/237315cf
https://m.edsoo.ru/67245d2f
https://m.edsoo.ru/896247cb
https://m.edsoo.ru/4d71febb
https://m.edsoo.ru/62a61752
https://m.edsoo.ru/329545c9
https://m.edsoo.ru/2325645f
https://m.edsoo.ru/ae9eb4b5
https://m.edsoo.ru/d743bf8d
https://m.edsoo.ru/8dbbbc9b
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TennoBoi 3¢ PexT XuMUIeCKOM
peaKIuu, MOHSATHE O

31 https://m.edsoo.ru/37a3324a
TEPMOXUMHUYECKOM YpaBHEHUH. JK30-
Y SHJIOTEPMUYECKUE PCAKLIUH
ToruBo (HedTh, yroiab U METaH).

32 3arpsi3HEHHE BO3yXa, CIIOCOOBI €ro https://m.edsoo.ru/714a252d
IpeI0TBPAICHUS
[IpakTrueckas padota Ne 3 o Teme

33 «[Toxydenue u cobupaHue KUCIOPO/a, https://m.edso0.ru/25858514
W3YUYCHHE €r0 CBOHCTBY

34 Bozopox — onement i npoctoe https://m.edsoo.ru/ae3d2633
BemecTBO. Haxoxaenue B npupoje

35 dusnyeckue U XUMHYCCKUE CBOMCTBA https://m.eds0o.ru/272b514c
Bojiopoa. [Ipumenenue Bogopoaa

36 [ToHsTHE O KUCIOTAaX M COMSAX https://m.edsoo.ru/3d2634ef

37 Crioco0rr TOTYACHIA BOROpOAa B https://m.edsoo.ru/2b19b4el
nabopaTtopuu

38 [TpakTuyeckas pabora Ne 4 o Teme
«[Tomydenue u coOupanue BOAOPOIa, https://m.edsoo.ru/9f55a219
M3y4YEHUE €r0 CBOMCTB)»

39 MossipHblii 00BEM ra30B. 3aKOH https://m.edsoo.ru/c1c97fe3
ABorazpo

40 Brruncienus o0néMa, KoJIM4ecTBa
BEIIIECTBA ra3a 1o ero U3BECTHOMY https://m.edsoo.ru/c321335¢
KOJIMYECTBY BEIIECTBA WK 00BEMY

41 PerieHre TpeHUPOBOYHBIX 3aaHU I https://m.edsoo.ru/bce52bca

42 dusnyeckne U XAMUYECKUE CBOMCTBA https://m.edsoo.ru/cad9bcsa
BOJIBI

43 CoctaB ocHoBanwuii. [Tonsitre 06 hitps:/m.edsoo.ru/eb3b238b
HHIUKATOpax

44 Bona kak pactBoputens. HacbieHHbIe

1 HCHACBIIICHHBIC PaCTBOPLI.

https://m.edsoo.ru/c589a687



https://m.edsoo.ru/37a3324a
https://m.edsoo.ru/714a252d
https://m.edsoo.ru/25858514
https://m.edsoo.ru/ae3d2633
https://m.edsoo.ru/272b514c
https://m.edsoo.ru/3d2634ef
https://m.edsoo.ru/2b19b4e1
https://m.edsoo.ru/9f55a219
https://m.edsoo.ru/c1c97fe3
https://m.edsoo.ru/c321335c
https://m.edsoo.ru/bce52bca
https://m.edsoo.ru/cad9bc8a
https://m.edsoo.ru/eb3b238b
https://m.edsoo.ru/c589a687
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45 MaccoBast 10J1s1 BEIIECTBA B PaCTBOPE 1 https://m.edsoo.ru/d2cc4664
46 [IpakTrueckas padota Ne 5 o reme
«lp MTOTOBICHNE PACTBOPOB © 1 https://m.edsoo.ru/66bad57a
ompeeEHHON MacCOBOM JT0JICH
pacTBOPEHHOTO BEILIECTBAY
47 KonTponbnas padora No2 mo teme 1 1 hitps://m.edsoo.ru/ef5f5b6d
«Kucnopoa. Bonopoa. Bona»
48 Oxcuibl: COCTaB, KIACCHHKALIMA, 1 https://m.edsoo.ru/3eafb436
HOMEHKJIaTypa
49 Perrenne TPEHUPOBOYHBIX 3aTaHUI 1 https://m.edsoo.ru/aedf982e
>0 O3HaKomIeHKE ¢ quaguaMH ORCIIOB 1 https://m.edsoo.ru/53e93cf2
1 OIMCAaHKME MX CBOMCTB
ol [TonydyeHue 1 XuMHYECKHUE CBOMCTBA
KHCJIOTHBIX, OCHOBHBIX H aM()OTEPHBIX 1 https://m.edsoo.ru/45ch955f
OKCHJIOB
52 Pelienne TpeHUPOBOYHBIX 3aJaHUI 1 https://m.edsoo.ru/acfe3f3c
53 OcHoBaHHUA: COCTaB, KJIaCCH(pUKAIIHS, 1 hitps://m.edsoo.ru/dd7cc851
HOMEHKJIaTypa
o4 HonyquHve 1 XMMHUYECKHE CBOKCTBA 1 hitps:/m.edsoo.ru/b34e5fb1
OCHOBaHHA
55 Pemenne TpeHUPOBOYHBIX 3aJaHUI 1 https://m.edsoo.ru/fb64d6ef
50 HonyquVH © HEpacTBOpHMEIX 1 https://m.edsoo.ru/3627afb4
OCHOBaHHIA
57 PelieHre TpeHUPOBOYHBIX 3aJaHU I 1 https://m.edso0.ru/83762e95
58 Kucnotsl: coctas, kiaccudukanus 1 https://m.eds00.ru/2667a766
59 Howmenkniarypa kucnor. Homyserne 1 https://m.edsoo0.ru/2628cf49
KHCJIOT
60 XUMHUECKUE CBOMCTBA KUCIIOT 1 https://m.edsoo0.ru/67fb6476
61 Perrenne TPEHUPOBOYHBIX 3aIaHUI 1 https://m.edsoo.ru/f32e6211
62 Omnpenenenne pacCTBOPOB KUCIOT U 1 hitps://m.edsoo.ru/fe73b9dc

1Ie109el C IIOMOIIbIO HUHAUKATOPOB



https://m.edsoo.ru/d2cc4664
https://m.edsoo.ru/66bad57a
https://m.edsoo.ru/ef5f5b6d
https://m.edsoo.ru/3eafb436
https://m.edsoo.ru/aedf982e
https://m.edsoo.ru/53e93cf2
https://m.edsoo.ru/45cb955f
https://m.edsoo.ru/acfe3f3c
https://m.edsoo.ru/dd7cc851
https://m.edsoo.ru/b34e5fb1
https://m.edsoo.ru/fb64d6ef
https://m.edsoo.ru/3627afb4
https://m.edsoo.ru/83762e95
https://m.edsoo.ru/2667a766
https://m.edsoo.ru/2628cf49
https://m.edsoo.ru/67fb6476
https://m.edsoo.ru/f32e6211
https://m.edsoo.ru/fe73b9dc
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63 Perrenne TPEHUPOBOYHBIX 3aaHUI 1 https://m.edsoo.ru/665e2d2d
64 Sﬁgggg ii?;?;;;gel{mmypa’ 1 https://m.edsoo0.ru/eb264264
65 XUMHUYECKHE CBOWCTBA COJICH 1 https://m.edso0.ru/62539d2c
66 E:I;;gf}se:;;cﬁl;oro MeTaslIa Ipyrum 1 https://m.eds00.ru/c8769b1b
67 Pemrenne TpeHUPOBOYHBIX 3a1aHUN 1
68 [TpakTuyeckas padora Ne 6 Pemenue
HKCHEPUMEHTAIbHBIX 33/a4 110 TEMe 1
«Baxnennme Ki1accbl HEOPraHUYECKUX
COEAMHEHUI.
69 I'eneTnueckas CBsI3b MEXKAY Ki1accaMH 1
HEOPTraHMYECKUX COCTUHEHUI
70 Pemenne TpeHUPOBOYHBIX 3a/IaHUN 1
71 O00011IeHIE U CUCTEMATH3aIlUs 3HAHUH 1
72 KonTponbnas padota Ne3 mo teme
"OcHOBHBIE KJIaCChl HEOPTAHUYECKUX 1 1
coeqrHeHnn"
73 IlepBble MOMBITKYU KJIaCCH(PUKALIUN 1
XUMHAYECKHX JIEMEHTOB
74 [TonsiTHE O TpyNIax CXOIHBIX 1
3JIEMEHTOB
75 DNeMeHTHI, KOTOpbIe 00pa3yloT 1
aM(OTepHBIE OKCHJIBI U TUAPOKCHIBI
76 Ileproanueckuii 3aKoH 1
[Tepuoanueckas cucreMa XUMHYECKUX 1
anemenToB [I. 1. Menaeneera
77 Ileprosl, TpyMIIbL, MOATPYIIIEI 1
78 CrpoeHue aTOMOB. 1
79 CocraB aTroMHBIX siaep. M30TonBI 1
80 CrtpoeHue 31eKTpOHHBIX 000JI0YEK 1



https://m.edsoo.ru/665e2d2d
https://m.edsoo.ru/eb264264
https://m.edsoo.ru/62539d2c
https://m.edsoo.ru/c8769b1b
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81
82

aTOMOB 3J1eMeHTOB [lepuoanyeckoii
cucremsl /. 1. Menneneena

DNEeKTPOHBI
DneKkTpoHHas OpOHUTAIB

83

84

85

DHepreTUYecKre ypoBHU U MOAYPOBHH
aToma, s-, p-, d-opoutanu
DNEeKTPOHHBIE KOH(PUTYpaLUU U
AJIEKTPOHHO-TpaduiecKkue GopMyJIbl
aTOMOB

3aKOHOMEPHOCTH U3MEHEHUS pajinyca
aTOMOB XMMHUYECKUX 3JIEMEHTOB,
METAJUTMYECKUX U HEMETAJUTMYECKUX
CBOWCTB I10 TPYIINIaM U MepruoiaM

86

H3menenue cBOICTB coe IMHEHNI
XUMHUYECKUX IJIEMEHTOB B MEPUOJAX U

rpymnmnax

87

88

89

90

91

XapaKTepUCTUKAa XMMUYECKOT O
3JIEMEHTA 110 €ro MOJI0KEHUIO B
ITepunonnueckoii cucreme /JI. U.
Menneneena

3nauenue Ilepnonnueckoro 3akoHa
JUISl pa3BUTHA HayKu U npakTtuku. . M.
MeHeneeB — y4€HbIU, IEAATOT U
rpaxa1aHuH

PesepubIil ypok. O6006111eHIE 1
cucTeMaTu3alus 3HaHuH /
Bcepoccuiickas mpoBepouHas pabota
KonTponbnas padora Ne4 o teme
«CtpoeHue aroma. XuMu4ecKas CBsI3b»
/ Beepoccuiickast mpoBepouHas paboTa
DNeKTPOOTPULIATEIbHOCTh ATOMOB
XUMHUYECKHX 3JIEMEHTOB
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92 Pemenre TpeHUPOBOYHBIX 3a/IaHUM 1

93 HNonnas xumuyeckas CBs3b 1

94 KoBasieHTHast mosipHast XMMUYECKast 1
CBSI3b

95 KoBasieHTHast HENoOJIsIpHAS XUMHUYECKas 1
CBSI3b

96 CreneHb OKHCICHUS 1

97 OKHCIUTENbHO-BOCCTAHOBUTEIIHHBIC 1
peakiuu

98 Pemenre TpeHUPOBOYHBIX 3a/IaHUM 1

99 OKucCIuTeN U BOCCTAHOBUTEIIU 1

100 Perrenne TpeHMPOBOYHBIX 331aHUI 1

101 PezepBHblit ypok. O600meHne u 1
CHCTEMaTH3aIHs 3HAHUMH

102 PesepBHrlit ypok. O60011eHNE U 1
CUCTEMAaTH3AIHs 3HAHHUHA

OBIIEE KOJIMYECTBO YACOB I10 102 5

I[TPOTPAMME
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9 KJIACC
Ne KoJsnyecTBo 4acos Jara DJIeKTPOHHBbIE HU(PPOBLIE
' Tema ypoka Beero Konrpoabubsie IIpakTHueckue A— o0pasoBare/ibHbIEC
padoThI padoThI pecypchl
[lepuoauueckuii 3aK0OH.
1 Hepnomuucckas cucrema 1 https://m.edsoo.ru/ac197bf5
XHUMHYECKHX dj1eMeHToB 1. 1.
Menneneena
3aKOHOMEPHOCTH B U3MEHEHUU
2 CBOMCTB XUMHUUYECKUX IJIEMEHTOB 1 https://m.edsoo.ru/44bdf4b2
IIEPBBIX TPEX MEPUOIOB
3 Kaaccuuxauus n HoMeHKsiatypa 1 https://m.edsoo.ru/d96e16b9
HEOPTraHWYECKUX BEIIECTB
4 B xumideckon CBASH M THIIET 1 https://m.edsoo.ru/e39821fc
KPUCTAJUTMYECKUX PEHIETOK
KonTponbnas padora Nel no teme
5 «[ToBTOpEeHue 1 yruyoneHne 3HaHUH 1 1 https://m.edsoo.ru/2a531ece
OCHOBHBIX Pa3/eioB Kypca 8 Kiaccay
6 Knaccmvb HMKAIHA XUMITHECKHIX 1 https://m.edso00.ru/61f97329
peaxIuii Mo pa3IMYHBIM MTPU3HAKAM
[ToHsATHE O CKOPOCTH XUMHUYECKOMN
7 peakiuu. [ToHsATHE O TOMOTEHHBIX U 1 https://m.edsoo.ru/e73c3ef4
TeTEPOTEHHBIX PEAKIIHIX
[TonaTHE 0 XMMUYECKOM PaBHOBECHH.
8 Paxropsl, BITHATOIIHE Ha CKOPOCTH 1 https://m.edsoo.ru/afbc35b2
XUMUYECKON PEAKIINU U TTOJIOKEHNE
XUMHUYECKOTO PAaBHOBECHUSI
9 OKHUCINTENHLHO-BOCCTAHOBUTEILHBIE 1 hitps://m.edsoo.ru/16ddaal?
peakIuu
10 Teopwa SICKTPOTMTHECCKOH 1 https://m.eds00.ru/965c6a66

JUCCOMaliu. CunbHBIC U cl1a0ble



https://m.edsoo.ru/ac197bf5
https://m.edsoo.ru/44bdf4b2
https://m.edsoo.ru/d96e16b9
https://m.edsoo.ru/e39821fc
https://m.edsoo.ru/2a531ece
https://m.edsoo.ru/61f97329
https://m.edsoo.ru/e73c3ef4
https://m.edsoo.ru/afbc35b2
https://m.edsoo.ru/16ddaa17
https://m.edsoo.ru/965c6a66
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OJICKTPOJUTHI

11

HNounble ypaBHEHUS peaKInid

https://m.edsoo.ru/43f4b85c

12

13

14
15

XUMHUYECKHE CBOMCTBA KUCJIOT U
OCHOBAaHHU B CBETE MPEACTaBICHUI
00 3JIEKTPOIUTUYECKON JUCCOLIHAIIII

XHUMHUYECKHE CBOMCTBA COJICH B CBETE
MpeACTaBICHUIN 00
AIEKTPOJIUTUYECKON JUCCOLIMAIIIHI
[TonsiTe 0 THApPONU3E CoJEr

O0001IEHNE U CUCTEMATHA3AIMS
3HAHUN

https://m.edsoo.ru/9adee23c

https://m.edso0.ru/339ae525

https://m.edsoo.ru/be3c2519

https://m.edso0.ru/78322bfb

16

[TpakTuueckast paborta No 1.
«Pemienne sKcriepuMeHTaIbHbIX
3a/1a4»

https://m.edsoo.ru/c172d37d

17

Kontponbnas pabota Ne2 o reme
«INEKTPOIUTUYECKAS TUCCOIAALIUS.
XUMUYECKUE PEeaKluU B PACTBOPAX)»

https://m.edsoo.ru/2b5a2162

18

19

20

21

22

OO6m1as xapakTepucTHKa rajJoreHoB.
XUMHUYECKUE CBOWCTBA HA IIPUMEPE
XJiopa

Xnoposogoposa. CossiHast KUCIIOTa,

XUMHYECKHE CBOMCTBA, MTOJIyYEHNE,
MIPUMEHEHUE

[IpakTuueckas padbora Ne 2 o teme
«TonmyueHnue COIIHON KUCIIOTHI,
U3y4yeHue e€ CBOMCTB»

Brruucnenus mo ypaBHEHUSIM
XUMUYECKUX PEaKlUid, €M OJUH U3
peareHTOB J1aH B U30BITKE

OO0mras XxapakTepuCcTHUKa JIEMEHTOB
VIA-rpynmsl

https://m.edsoo.ru/c3eaeb47

https://m.edsoo.ru/daf6b6e7

https://m.edsoo.ru/9a2bd4de

https://m.edsoo.ru/fa37c94c

https://m.edsoo.ru/e79ebfa3

23

AmioTponHble MOIM(UKALIUY CEPBHI.

https://m.edsoo.ru/5e3339bd



https://m.edsoo.ru/43f4b85c
https://m.edsoo.ru/9adee23c
https://m.edsoo.ru/339ae525
https://m.edsoo.ru/be3c2519
https://m.edsoo.ru/78322bfb
https://m.edsoo.ru/c172d37d
https://m.edsoo.ru/2b5a2162
https://m.edsoo.ru/c3eaeb47
https://m.edsoo.ru/daf6b6e7
https://m.edsoo.ru/9a2bd4de
https://m.edsoo.ru/fa37c94c
https://m.edsoo.ru/e79ebfa3
https://m.edsoo.ru/5e3339bd
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Haxoxnenue cepbl U €€ COeTMHEHU N
B IIpUpoJie. XMMUYECKHE CBOWCTBA
cepbl

24

25

CepoBoaopoj, cTpoeHue, Gu3ndeckue
U XUMHYECKHE CBOMCTBA

Oxcunpl cepol. CepHas KUCIIOTA,
duznYecCKre 1 XUMUIECKIE CBOMCTBA,
IPUMEHEHHE

https://m.edso0.ru/384dcc68

https://m.edso0.ru/ae5652f6

26

27

XUMHUYECKUE PeaKiuu, JexKaliue B
OCHOBE TIPOMBIIIICHHOTO CTII0c00a
MOJIyYEHUS] CEPHOU KUCIIOTHI.
XUMHUYECKOE 3arpsi3HEHUE
OKpPY’KaroIlle cpeibl COeAMHEHUSIMU
cepbl

Brramcnenne MaccoBOM J0IM BRIXOIa
MIPOJIYKTa PEaKLUU

https://m.edsoo.ru/acc7d4bf

https://m.edsoo.ru/7dac2b46

28

29

30

OO0m1as XxapakTepuCTHUKa 3JIEMEHTOB
VA-rpynmnsl. A30T, paclipocTpaHeHHE
B IIpupoie, GU3NYECKUe 1
XUMHYECKHE CBOMCTBA

AMMHuak, ero puznueckue u
XUMUYECKHE CBOWCTBA, MOIYyYEHUE U
MIPUMEHEHUE

[TpakTiueckas pabota Ne 3 o reme
«ITonmydyenne aMmmuaka, u3yueHue ero
CBOWCTB»

https://m.edsoo.ru/6bfdf145

https://m.edso0.ru/e69bfb89

https://m.edsoo.ru/f4c23a53

31

32

A3oTHas Kuciora, e€ Gpusnveckue u
XUMHUYECKUE CBOUCTBA

Hcnonp30BaHne HUTPATOB U coJieit
aMMOHHUS B KAUECTBE MUHEPAIbHBIX
ynoOpeHuit. XuMu4deckoe
3arpsi3HEHUE OKPYXKAIOLEH CpeIbl

https://m.edsoo.ru/f2d85456

https://m.edsoo.ru/7fbdef49



https://m.edsoo.ru/384dcc68
https://m.edsoo.ru/ae5652f6
https://m.edsoo.ru/acc7d4bf
https://m.edsoo.ru/7dac2b46
https://m.edsoo.ru/6bfdf145
https://m.edsoo.ru/e69bfb89
https://m.edsoo.ru/f4c23a53
https://m.edsoo.ru/f2d85456
https://m.edsoo.ru/7fbdef49
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COCAMHCHUAMHU a30Ta

33

®docdop. Oxcua pochopa (V) u
docdopnas kucinora, pusndeckue u
XUMHYECKHE CBOWCTBA, MTOJTyYCHHE

https://m.edso0.ru/c8af5f46

34

Hcnons3oBanue gochaToB B KauecTBE
MHHEPAIBHBIX Y100pEHHH.
3arpsi3HeHue NPUPOJHON CPEIbl
dbocdaramu

https://m.edsoo.ru/79c51b82

35

VYraepona, pacripocTpaHEeHHE B
npupojie, GU3NIECKUE U XUMUICCKHEC
CBOMCTBA

https://m.edsoo.ru/eal6ee43

36

37

38

Oxcuzpl yraeposa, ux Gpusndeckue u
XHMHYECKHE CBOMCTBA.
DKoJIoruyeckure npoodemsl,
CBsI3aHHbIE C OKcUJoM yriaepoaa (IV)

VYrospHasg KUcoTa U €€ coJin

[IpakTrueckas padora Ne 4 o reme
"ITosrydeHune yrieKucioro rasa.
KauecTBenHnas peakuust Ha kKapOOHaT-

HOH

https://m.edso0.ru/a6915c71

https://m.edso0.ru/36a13d99

https://m.edsoo.ru/4de4a8dc

39

40

41

[TepBoHavanbHbIe MOHATHS 00
OpPraHMYECKUX BEIECTBAX KaK O
COEIMHEHUSIX yriepoaa

Kpemunii u ero coequHeHus
[IpakTuueckas padbora Ne 5. Pemenue
SKCHEPUMEHTAIBHBIX 33/1a4 110 TEME
«BaxHeime HeMeTaulbl U UX
COCTMHEHUS»

https://m.edso0.ru/822fb263

https://m.edsoo.ru/1e94ee3a

https://m.edsoo.ru/d72fa3e8

42

KonTtponbHas padora Ne3 o treme
«Baxnelmme HeMeTaIbl U UX
COEIMHEHUS

https://m.edsoo.ru/f5bae73d

43

O6H_[aﬂ XAPAKTCPUCTHKA XUMHUYCCKUX

https://m.edso0.ru/83192917



https://m.edsoo.ru/c8af5f46
https://m.edsoo.ru/79c51b82
https://m.edsoo.ru/ea16ee43
https://m.edsoo.ru/a6915c71
https://m.edsoo.ru/36a13d99
https://m.edsoo.ru/4de4a8dc
https://m.edsoo.ru/822fb263
https://m.edsoo.ru/1e94ee3a
https://m.edsoo.ru/d72fa3e8
https://m.edsoo.ru/f5bae73d
https://m.edsoo.ru/83192917
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3JIEMEHTOB — METAJUIOB.
Merannuueckas CBA3b U
METAJIINYECKasl KpUCTaJNInYecKast
pemérka. Pu3nyecKue CBOMCTBA
METAJIJIOB

XUMHAYECKHUE CBOMCTBA METAJIOB.

44 DICKTPOXUMHUCCKUH Psl https://m.edsoo.ru/5a41d1d4
HaIpsHKEHUH METaNIOB
O061me crnocoObl MoTy4eHHs
MeTaioB. CiiiaBel. Berauciaenus mo

45 YpaBHEHHSIM XMMHUYCCKHUX PEaKITUi, https://m.edsoo.ru/435b87d4
€CJIM OJTMH U3 PEarcHTOB COJEPIKHUT
IPUMECH

46 [ToHsiTHE 0 KOPPO3UU METAILIIOB https://m.edsoo.ru/2c28f427

47 [{eouHbIe METAIITBI https://m.edsoo.ru/c86edb4a

48 OKCHJBI 1 THAPOKCUJLI HATPUS H https://m.edsoo.ru/4fdeelae
Kajaus

49 meHOqIfO%Mem’HUHe METaILTR! = https://m.edso00.ru/2bb5cf7b
KaJIbI[UI 1 MarHui

50 Baxkneiimme coequHeHns KalbIus https://m.edso0.ru/85c2cal6

51 O6O6IHGHH6 1 CHCTEMATHSATIA https://m.edso00.ru/593a4ab7
3HAHHUH

52 JKEctrocTh BOAB 1 CI0CO0R € https://m.eds00.ru/869f76b9
yCTpaHEeHHs
[TpakTuyeckas pabora Ne 6 o Teme

53 "YKEcTKOCTh BOJIBI 1 METOJBI €8 https://m.edsoo.ru/669f6cdd
ycTpaHeHus"

54 AroMuHUHT https://m.edso00.ru/37e792ee

55 AmpoTepHEIe CBOCTB OKCHA 1 https://m.edsoo.ru/82b7fa7d
THIPOKCHUIA

56 Keneso https://m.edsoo.ru/b3996d2a



https://m.edsoo.ru/5a41d1d4
https://m.edsoo.ru/435b87d4
https://m.edsoo.ru/2c28f427
https://m.edsoo.ru/c86edb4a
https://m.edsoo.ru/4fdee1ae
https://m.edsoo.ru/2bb5cf7b
https://m.edsoo.ru/85c2ca16
https://m.edsoo.ru/593a4ab7
https://m.edsoo.ru/869f76b9
https://m.edsoo.ru/669f6cdd
https://m.edsoo.ru/37e792ee
https://m.edsoo.ru/82b7fa7d
https://m.edsoo.ru/b3996d2a
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57

58

OKcuIbl, TUAPOKCHUIBI M COJIH KeJe3a
(IT) n xene3a (III)

O00011IeHNE U CUCTEMATHU3ALUS
3HAHUI

https://m.edsoo.ru/c3f79221

https://m.edsoo.ru/dbd9af72
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[IpakTuyeckas padora Ne 7. Pemenue
AKCTIIEPUMEHTAIBHBIX 3a]1a4 110 TeMe
«Bakneiyue MeTajabl U UX
COCAUHCHHMS

https://m.edsoo.ru/462adf7f

60

61

Brluucnenus no ypaBHEHUSIM
XUMUYECKUX PEaKIUid, ECIIM OJIUH U3
pEareHToB JIaH B U30BITKE WITH
COJICPXKUT pUMecH. Brrancnenus
MacCOBOM 10U BbIXOJa MPOAYKTa
peakiuu

O0001IEHNE U CUCTEMATHA3AIMS
3HAHUU

https://m.edsoo.ru/a7a5913a

https://m.edsoo.ru/eed7f912

62

KonTponbnas pabota Ne4 o teme
«BaxkHenme MeTaJlIbl U UX
COETMHEHUS»

https://m.edso0.ru/5b499218

63

64

65

BemecrBa u maTepuansl B
MMOBCETHEBHOM KU3HU YEJIOBEKA
XUMHUUYECKOE 3arpsi3HEHNE
OKPYKarOIIEi Cpebl

Ponp xumuu B pemieHnn
9KOJIOTHUECKHUX MpodIeM

https://m.edsoo.ru/483adc3a

https://m.edsoo.ru/f3f919fd

https://m.edso0.ru/a98127b9

66

67

PesepBHslit ypok. O60011IeHNE U
CHUCTeMaTU3alus 3HaHUI
Peseprubrit ypok. O6001eHuE 1
CUCTEeMAaTH3aIIHsI 3HAHHHA

https://m.edsoo0.ru/1c364847

https://m.edsoo.ru/56f46bf5

68

PesepBHslit ypok. O6001ICHHE U
cHUcTeMaTu3alus 3HaHUI

https://m.edsoo.ru/b221b45c
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OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME
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MMPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHHS OCHOBHOM

OBPA3OBATEJILHOM ITPOT'PAMMBI

8 KUIACC
Kox .
A —— IIpoBepsiembie Npe1MeTHbIe Pe3yIbTaThl 0CBOEHHs OCHOBHOI
00pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'0 00111er0 00pa30BaHus
pe3yJbTara
1 ITo Teme: «IlepBOHaYanbHbIE XUMHUYECKUE IIOHATHSI
pPacKpbIBaTh CMBICII OCHOBHBIX XMMUYECKUX NOHATHUMN: aTOM, MOJIEKYJa,
XUMHUYECKUM DJIEMEHT, IIPOCTOE BEILECTBO, CIOXKHOE BEIECTBO, CMECH
(ogHOpOHAs M HEOJHOPOJHAsA), BAJIEHTHOCTh, OTHOCUTENIbHASI ATOMHAs
1 MOJIEKYJIIpHasl Macca, KOJIMYECTBO BEILECTBA, MOJb, MOJISIpHAs Macca,
11 MaccoBasi J10JI1 XHUMHUYECKOTO D3JIEMEHTa B COEJUHEHHM, MOJISIPHBIN
' 00BbEM, XUMHUUECKass peakius, KiIacCupUKalMs peakuuil: peakuu
COCIMHEHUS, PEaKUUU pPa3IoKEHUs, PEAKIUM 3aMEUICHMs], pPEaKIHUU
oOMEHa, 7K30- M DJHAOTEPMHUYECKHE pEaKIUH, TEeIUIOBOH 3(eKT
peakuuu, pacTBOp, MaccoBas 10N BellecTBa  (IIPOLEHTHAas
KOHIIGHTpALUsl) B pacTBOpe
12 WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHYECKHX HOH}ITITIJI‘/'I "
IPUMEHSITh 3T MOHATHUS IPU ONMCAHUU BEIIECTB U UX MPEBpALLIEHUN
13 HCHIONb30BATh  XMMUYECKYIO CHMBOJMKY JUIs COCTABICHUA bopmyn
BEUIECTB U YPABHEHUN XUMHUYECKUX peaKkLni
14 PacKpbIBaTh CMBICI 3aKOHOB COXPAHEHHUS MAacChl BELIECTB, MOCTOSIHCTBA
COCTaBa, aTOMHO-MOJIEKYJIIPHOTO Y4€HUs, 3aKOHa ABOraapo
1.5 OIpeNIeNATh BAJIEHTHOCTh AaTOMOB 3JIEMEHTOB B OMHAPHBIX COECMHEHUSIX
16 KJaccu(uIUpoBaTh XUMHYECKHE peakiuu (10 4YHCIy U COCTaBy
' YYaCTBYIOIIMX B PEAKIMH BEILIECTB, 10 TEMIOBOMY 3PEKTY)
17 BBIUHCIATh OTHOCUTENIBHYIO MOJIEKYJSIPHYIO U MOJISIPHYIO MAaccChl
BELIECTB
18 BBIUUCIIATh MAacCOBYIO JOJNIO XHMMHUYECKOrO 3JIeMeHTa Mo (opmyIe
COETMHEHUS,
1.9 BBIUHCIISITH MACCOBYIO JIOJIIO BEILIECTBA B PACTBOPE
110 NPUMEHATh €CTECTBEHHOHAyYHbIE METOJAbl TO3HAaHUS — HaOJIOJCHHUE,
U3MEepeHne, MOIETUPOBAaHNE, SKCIIEPUMEHT (peaJIbHbII U MBICJIEHHBI )
2 ITo Teme: «BaxHennme npeIcTaBUTeNN HEOPraHNYECKUX BEIIECTB)
21 pPacKpbIBaTh CMBICT OCHOBHBIX XMMHYECKUX TMOHSATHUI: OKCHJ, KHCJIOTA,
OCHOBaHUE, COJb
29 ONpEAENATh NPHUHAUIEKHOCTh BEUIECTB K ONPEAEIEHHOMY KJaccy
coelMHeHu! 1no popmMynam
2.3 KJIaCCU(UIIUPOBATh HEOPTaHUYECKUE BEILIECTBA
XapaKTepu30BaTh (OMUCHIBATH) OOIHE XUMHUYECKHE CBONCTBA BEIECTB
2.4 pa3IMYHbIX KJIaCCOB, MIOATBEpKast ONMCaHNE pUMepamu
MOJIEKYJISIPHBIX YPaBHEHUN COOTBETCTBYIOUIUX XUMHUUECKUX PEAKIIHA
IIPOrHO3MPOBaTh  CBOMCTBA BEUIECTB B  3aBUCHMOCTH  OT  HX
2.5 KayeCTBEHHOI'O0  COCTaBa, BO3MOXKHOCTH TMPOTEKAHUS XHUMHUYECKHX

HpeBpaH_[eHI/Iﬁ B PA3JIMYHBIX YCIIOBUAX
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2.6

ClIeZIOBaTh  TpaBWJIaM  TIOJb30BAHUS  XHMHYECKOH  IMOCYHOH |
7a00paTOpHBIM O0OPYAOBAaHHEM, a TaKKe IpaBUiaM OOpalleHus C
BEIICCTBAMH B COOTBETCTBHM C WMHCTPYKIUSMH IO BBIOJHEHHIO
7a00paTOPHBIX XWMHUYECKUX OIBITOB IO TONYYECHHIO U COOMPAHHIO
ra3o00pa3HbIX BEIIECTB (BOJOpPOJAa W KHCJIOPOAA), HMPUTOTOBICHHIO
pPacTBOpPOB C OMNPEAETEHHON MAacCOBOM J0JIEM paCTBOPEHHOIO BELIECTBA,
IUIAHUPOBaTh M TPOBOJUTH  XMMHUYECKHE  OKCIIEPUMEHTHI IO
pacro3HaBaHMIO PAcTBOPOB  IIEJIOYEH M  KHCIOT C  IOMOUIBIO
WHIUKATOPOB (JITakmyc, (heHOIBTaIeHH, METHIIOPAHX U JIPYTHe)

2.7

MPOBOAMTDH PACUETHI [0 YPABHEHUIO XUMUYECKOM peaKkIuu

3.1

3.2

3.3

Ilo Tteme: «llepuonnueckuii 3akoH wu Ilepumommueckas cucrema
xumudeckux oanemeHtoB JI. WM. MenaeneeBa. CrTpoeHue aTroMoOB.
Xumnueckasi cB3b. OKHCIUTETbHO-BOCCTAHOBUTEIIbHBIEC PEAKIIUM

PaCKpbIBATb CMBICI OCHOBHBIX XHMHYCCKHUX IMOHSTHM: AApO aroma,
3J'IeKTp0HHBII71 clIoM aToMa, aToOMHaid Op6I/ITaJ'IL, paauyc aroma,
XUMHYCCKasd CBA3b, IIOJApHAA MW HCIOJAAPHAA KOBAJCHTHAA CBA3b,
QJICKTPOOTPpUIATCIbHOCTb, NOHHAA CBA3b, HOH, KATUOH, aHHUOH, CTCIICHb
OKHCJICHHUA

KJIacCU(UITUPOBATh XUMUYECKHUE DJIEMEHTHI

ONHKCBHIBATh M XapaKTepH30BaTh TabmuuHyro ¢opmy llepuommaeckoit
CHUCTEMBl XHMHYECKHUX OSJIEMEHTOB: pa3JIn4yarh TMOHATHUA «TJIaBHas
noarpynna (Arpynna)» u «nobounas noarpynna (brpynma)y, «manbiex»
U «OO0JIBLINE» TEPHOAbI

3.4

packpbeiBaTh cMbicn Ilepuonuueckoro 3akoHa JI.M. Menaeneesa:
JIEMOHCTPUPOBATh MOHMMAHUE NEPUOAUYECKON 3aBHCUMOCTH CBOWCTB
XUMHUYECKHX AJIEMEHTOB OT UX MOJ0KeHus B [leprnoandeckoit cucreme

3.5

3.6
3.7

9 KJIACC

Kon
NpoBepPsSIeMOro
pe3yjabTara

1

COOTHOCUTHh  O0O3HA4YeHUs,  KOTOpPbIE  HMMEIOTCA B  TaOJHIle
«Ilepuoanueckas cucrtema xumuyeckux siaemeHToB J[.M. MenzaeneeBa» c
YUCJIOBBIMU  XApPAaKTEPUCTUKAMU  CTPOCHHS aTOMOB  XUMHYECKUX
AIIEMEHTOB (COCTaB U 3apsal s1apa, oOIllee 4YHCIO OJIIEKTPOHOB H
pacnpeziesieHue X M0 3JIEKTPOHHBIM CIIOSIM)

OnpeaACIATh CTCIICHb OKUCIICHUS 3JICMCHTOB B 6I/IHapHI>IX COCINHCHUAX

ONpeAeNnsaTh BUJA XMMHYECKOM CBA3M (KOBaJEHTHas M HOHHas) B
HEOPraHUYECKUX COCAUHEHUAX

IIpoBepsiemble npeAMeTHbIE Pe3yJbTATHI 0CBOEHHUS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMbl OCHOBHOTI'0 00111eT0 00Pa30BaHUA

ITo Teme: «BemiecTBo U XUMUYECKas peakuusa»

11

pacKpbIBaTh CMBICI OCHOBHBIX XMMHMUYECKMX IIOHSTHUH: pacTBOp,
AIIEKTPOJIUTHI, HEIEKTPOJUTHI, DJIEKTPOJUTHUYECKas AMCCOLUAINS,
peaknMM HMOHHOrO OOMeHa, KaTalu3aTop, XUMHUYECKOE paBHOBECHE,
oOpaTtumble u HeoOpaTuMble peakuuu,
OKHCJIUTEIbHOBOCCTAHOBUTEIIbHBIE peaxuuuy, OKHCIIUTEND,
BOCCTAHOBUTENIb, OKUCIIEHHE U  BOCCTAHOBJICHHME,  aJIOTPOIUS,
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aM(}oTepHOCTb, XUMUYECKas CBSI3b (koBasIeHTHaA, HMOHHas,
METaJIINYecKas), KpUCTAIIMYecKass pemérka, CIUIaBbl, CKOpPOCTh
XUMHYECKON peaKIuu

1.2

1.3

HIUIIOCTPUPOBATh B3aWMMOCBA3b OCHOBHEBIX XHUMHYCCKUX MOHATUH W
IMPUMCHATDH OTU IMMOHATHSA ITPU OMMUCAHUHN BCUICCTB U UX HpeBpaH_leHI/Iﬁ

COCTaBJIATh yPaBHEHUS JJIEKTPOJUTUYECKOM JAMCCOLMALUM  KHCIIOT,
LIeJI0YE M COJIEH, IIOJHBIE M COKpPAIEHHBIC YPAaBHEHMS peaklUil
MOHHOr0 0OMeHa

14
1.5

pacKpbIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKIUi
MIOCPEJICTBOM COCTABIICHUS 3JICKTPOHHOTO OallaHCca ATHX PeaKIuii

IIPOBOJIUTH PACYETHI 10 YPABHEHHUIO XUMUYECKOM pEeaKIIuu

Ilo temam: «Hemetaiipl U uUX coeauHeHUs» U «MeTaulbl U UX
COEIUHEHUS

2.1

2.2

XapaKTepPU30BaTh (OMHMCHIBATh) OOIMIKME W CHENU(DUUESCKHUE XUMHYCCKHE
CBOWCTBAa MPOCTBIX M CIOXKHBIX BEIIECTB, MOATBEPXKAAs OINHCAHUE
IpUMepamMu MOJIEKYJISIPHBIX U HMOHHBIX YPaBHEHHH COOTBETCTBYIOLUX
XAMHYECKHUX PEaKUi

COCTaBJIATL YPAaBHCHUA peaKHI/IfI, MOATBCPKAAIOIMUX CYHICCTBOBAHUC
IeHETHYECKOM CBSI3U MCKAY BCIICCTBAMH PA3JIMIHBIX KJIIACCOB

2.3

2.4

2.5

3.1

MPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOECHUS,
BO3MOKHOCTH MPOTEKAaHUs XHWMHMUYECKUX IPEBPALLECHUN B Pa3IUUYHBIX
YCIIOBHSIX

CIeI0BaTh  IIpaBWJIaM  IIOJb30BAHMS ~ XUMHUYECKOM  IIOCYyIOH W
71a00paTOpHBIM O00OPYAOBAaHMEM, a TaKKe IpaBUiIaM OOpalleHus C
BEUIECTBAMH B COOTBETCTBUM C MHCTPYKIMSMH [0 BBINOJIHEHUIO
7a00paTOPHBIX XUMHUYECKUX OINBITOB IO IOJYyYEHUI0 U COOMPAHUIO
ra3000pa3HbIX BEIECTB (aMMHaKa U YTIIEKUCIIOro ra3a)

HpOBOI[I/ITI) peaKIII/II/I, HOI[TBep)K}laIOHII/IC Ka‘IGCTBCHHBII\/'I COCTaB
pa3IMYHBIX BEIIECTB: PACMO3HaBaTh OMBITHBIM IMyTEM XJIOPH-, OpOMHUI,
wonaua, kapobonar, dQocdar, cunmkar, cynbhar, THIPOKCHUINOHBI,
KaTHOHBl aMMOHHMSI, MOHBl M3YYEHHBIX METAJJIOB, MPUCYTCTBYIOIINE B
BOIHBIX paCTBOan HGOpFaHHqGCKHX BCIICCTB

[To Teme: «XuMUS 1 OKpYKarOIas Cpear

pacKpbIBaTh CMBICI OCHOBHBIX Xxumudeckux noHstuil: II/IK Bemecrtsa;
KOpPpPO3Hsl METAJIOB

3.2

MIPUMEHSITh OCHOBHBIC OTICPAITUU MBICITUTEIILHOMN JeITeIbHOCTH — aHATH3
U CHHTE3, CpaBHEHHE, O0OOIIeHHEe, CHUCTEMAaTH3aIUIO, BBISBICHHE
MPUYUHHO-CJICICTBEHHBIX CBSI3€H — ISl M3yUEHUs CBOWCTB BEIICCTB W
XUMHUYECKUX pEeaKlWi; €CTeCTBEHHOHAYYHBIE METOJAbl TO3HAHUSA —
HaOJTI0JICHUE, U3MEPEHUE, MOJICITMPOBAHKE, SKCIIEPUMEHT (pealIbHBIN H
MBICTICHHBIN )
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IMTPOBEPAEMBIE 2JIEMEHTbBI COAEP KAHUSA

8 KJIACC

Kon

IIpoBepsieMblii 3JIEMEHT COJIePKAHUS

1

HepBOHa‘laﬂbHHe XUMHUYCCKUEC ITOHATHUA

11

[Ipenmer xumuun. Posib XUMUM B KU3HU YEIOBEKA. XMMHS B CUCTEME HayK. Tena u
BeliecTBa. GU3NUECKUE CBOMCTBA BEIIECTB. ArperaTHOE COCTOSTHUE BEIIECTB

1.2

1.3

[TonsTe o Meronax mo3HaHusi B XxuMuu. Yucrteie BemectBa U cmecu. CrocoObl
paszaeneHus cMecen

ATOMBI B MOJICKYIJIBI. Xumuueckue 3jaeMeHThl. CUMBOJIBI XUMHYECKUX 3JIEMEHTOB.
[IpocTble u cinoXxHbIe BeniecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHHE

14

Xumudaeckas (bopMyna. BaneHTHOCThP aTOMOB XHMHYECKHX >JIEMEHTOB. 3aKOH
IIOCTOAHCTBA COCTaBa BCHICCTB. OtHocurtenpHas atomMHas Macca. OTHOCUTEIIbHAS
MOJICKYJISIpHAass Macca. MaccoBas 1oasg XUMHYECKOI'0 dJIEMEHTA B COSIMHEHUU

1.5

KomnuectBo BemectBa. Monb. MousipHas macca. B3auMMocBsA3p KOJIMYECTBa,
Macchl W 4YHCIa CTPYKTYPHBIX €IWHHMIl BemlecTBa. Pacuérel mo ¢dopmynam
XUMUYECKUX COCIUHEHUI

1.6

1.7

2.1

2.2

2.3

du3nuecKue U XUMUIECKHE SBICHUS. XUMUYECKask peakuus 1 e€ Mpu3HaKu. 3aKOH
COXpaHEHHMs MacChl BelecTB. XUMHYEeCKHe ypaBHeHus. Kiaccuduxanus
XUMHUYECKUX PEeaKUMH (COeTUHEHMS], pa3I0KEHUs, 3aMellleHus, OOMeHa)

XUMUYECKUN 3KCIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOW MOCYJIOM, C MpaBUIaMu
pabotrel B jabopaTopun HW HpuéMaMu  oOpamieHHs ¢ JJaOOpaTOPHBIM
o0OpyIOBaHUEM, U3yUYe€HHE W ONUCaHue (UINYECKUX CBOICTB 00pasIoB
HEOPraHMYECKUX BEIECTB, HaOMoaeHue (hru3nueckux (IUIaBlieHUE BOCKA, TasHUE
JIbJla, pacTUpaHHE caxapa B CTYNKE, KUIEHHWE M KOHJEHCAIUS BOABI) U
XUMHUYECKUX  (TOpEeHHWe  CBEuYd, MPOKAIMBAHHE  MEIHOW  MPOBOJIOKH,
B3aUMOJICHICTBME MeJla C KHUCIOTOW) SIBJICHHM, HAONIOACHUE U OINUCaHUE
MPU3HAKOB  NPOTEKaHUS  XUMHUYECKUX  peakiuid  (paszlmokeHue  caxapa,
B3alMO/ICIICTBUE CEPHON KHUCIIOTHI C XJIOPUIOM Oapusi, pa3ioxKeHHe T'MIPOKCHIa
meau(Il) mpu HarpeBanuu, B3aumozeicTBre xene3a ¢ pactBopom conu meau(Il),
M3y4YeHHe CIOCOOOB pa3felieHHs] cMeceil (C MOMOIIbI0 MarHuTa, GUILTPOBAHHE,
BBHITIApUBAHUE, AUCTUIUISIINS, XpoMaTorpadusi), mpoBeaeHIe OYHCTKH TOBAPEHHOU
ConM, HaONIOJGHWE W  ONWUCAaHUE  PEe3yNbTaTOB  NPOBEJACHHS  OIBITA,
WJUTFOCTPUPYIOLLETO 3aKOH COXPAHEHUsT MACChl, CO3JaHUE MOJENEH MOJIEKYI
(mapocTep>KHEBBIX )

Baxuerime npencTaBuTed HEOPraHUYECKUX BEILIECTB

Bo3nyx — cmech razoB. CocrtaB Bo3ayxa. Kuciopom — sIeMEHT M MpOCTOe
BemiecTBo. HaxoxkneHue kucimopojga B Hpupoze, (PU3NYecKHe U XUMHYECKHE
cBoiictBa (peakuuu ropenus). Oxcunbl. [Ipumenenue xucnopoga. CrocoObl
MOJyYeHUsI KHUCIIOpoJa B J1a0opaTopud M NPOMBIIIIEHHOCTH. KpyroBopot
KHciopo/a B mpupojie. O30H — aJIoTpoIiHas MoIu(pUKaIus KUCIOpoaa

TennoBoit 3¢ hekT XuMUUECKON peakinK, TEPMOXUMUUYECKHUE ypaBHEHUS, 9K30- U
SHAOTEPMHUUECKHE peakuuu. TomIMBO: yroiab M MeTaH. 3arpsA3HEHHE BO3AYXa,
yCUJICHHE TApHUKOBOTO 3 (deKTa, pa3pyIieHHe 030HOBOTO CIIOS

Bonmopon — snemeHT M mpocTtoe BemectBo. HaxoxknaeHuwe Bomopoja B IPUPOIE,
¢du3nyecKre U XMMUYECKHUE CBOICTBA, MPUMEHEHHE, CIIOCOOBI MoaydeHus. Kucnorsl
U COJIU




40

2.4

Mossipablii 00bEM ra30B. Pacu€Tel M0 XMMHUYECKUM ypaBHEHUSAM

2.5

®dusnyeckue cBoiicTBa BoJibl. Bosa kak pactBoputenb. PactBopsl. Hackiennsie u
HEHACBIIICHHBbIE pacTBOpbl. PacTBopuMOCTh BemiecTB B Bojae. MaccoBas a0is
BEIIIECTBA B pacTBOpE. XMMHUUYECKHE CBOMCTBA BOIbl. OcHOBaHMs. Posb pacTBOpoB
B MPUPOJE M B XKU3HU uejoBeka. KpyroBopor BOIbl B MpUpPOJE. 3arps3HEHUE
NPUPOIHBIX BOJ. OXpaHa U OYMCTKA MPUPOTHBIX BOJT

2.6

Knaccudpukanus Heopranwmueckux coequHeHuit. Okxkcunbl. Kitaccudukanus
OKCHUJIOB:  cosieoOpasyiome  (OCHOBHBIC, KHUCIOTHBIC, aM{(OTEpHbIE) U
HeconeoOpasyrone. Homenkmarypa oxcumoB. QDH3MUECKHE W XUMHUYECKHE
cBoiicTBa okcuoB. [lonydyeHue okcuaoB

2.7

OcnoBanus. Knaccudukanus ocHOBaHUI: MIETOYM U HEPACTBOPUMBIE OCHOBAHUS.
Homenknarypa ocHoBanui. PU3MYECKUE U XMMHUYECKHE CBOWCTBA OCHOBAHUU.
[Tonydyenue ocHOBaHMI

2.8

Kucnorel. Knaccudukanuss kucinor. Homenknarypa kucnor. dusnueckue u
XMMHYECKHE CBOWMCTBA KHCIOT. Psn aktuBHocTM MetawuioB H.H. bekerosa.
[Tonyuenue KuciaoT

2.9
2.10

2.11

Comu. Homenknatypa coneil. ®dusnyeckne M XUMHUYECKHE CBOMCTBA COJICH.
[Tonyuyenue conen

I'enermueckas CBA3b MCXKY KilaCCaMU HECOPTaHUYCCKUX COGI{I/IHCHI/If/'I

XUMUYECKUI 3KCIIEPUMEHT: KaUECTBEHHOE OIPENIETICHUE CONEPKaHUS KUCI0pOa
B BO3AyXe, IOJy4YeHHe, COOMpaHue, paclo3HaBaHWE M M3yUYE€HUE CBOMCTB
KHCIIOpo/ia, HaOIoJeHNe B3aMMOJICHCTBUS BEIIECTB C KHUCIOPOJIOM U YCIIOBHUS
BO3HUKHOBEHMSI M MPEKpAIEHUs TOpeHUsl (IoxKapa), 03HaAKOMIIEHHE ¢ 00pa3iamMu
OKCHJIOB M OIHCaHWE WX CBOICTB, MOJNy4yeHHUE, COOMpaHHE, pPACIO3HABaHHE U
M3Y4YEHHUE CBOMCTB BOjAOpoa (FOpeHHE), B3aUMOJCICTBHE BOJOPOAA C OKCUAOM
meau(Il) (BO3MOXKHO MCIIOJIB30BaHWE BUICOMATEPHAIIOB), HaO0IeHHE 00pasIoB
BEUIECTB KOJMYECTBOM | MOJb, HcCCIeloBaHUE OCOOEHHOCTEH pacTBOPEHUs
BEUIECTB C PAa3JIMYHOM pPacTBOPUMOCTBIO, IIPUTOTOBJIEHHE PpACTBOPOB C
onpeAeIEHHON MacCOBOM 0JIEl paCTBOPEHHOTO BEILIECTBA, B3aUMOJICHCTBUE BOJIbI
C MeTalulaMH  (HaTpueM ¥ KajbleMm) (BO3MOXKHO  HCIIOJIb30BaHUE
BHUJICOMATEPHAIIOB), OIPEAEICHUE PACTBOPOB KHUCIOT U IIEIOYEH C MOMOUIBIO
MH/IMKATOpPOB, HCCIel0BaHHEe OOpa3lOB HEOPraHMYECKHX BEIECTB pa3IMYHbIX
KJIACCOB, HAOMIOJACHNE U3MEHEHUS] OKpPAcKH MHAMKATOPOB B pacTBOpax KHUCIOT U
menovyen, u3zydeHue B3aumozencTBus okcuga meau(Il) ¢ pactBopoM cepHOi
KHCIIOTBI, KHCIOT C MeETalylaMH, peakuil HeWTpalu3aluu, I[OJIy4eHHe
HEPACTBOPUMBIX OCHOBAHMM, BBITECHEHHE OJHOIO METajula APYTUM M3 pacTBOpa
COJIM, PEIIEHUE SKCIEPUMEHTAJIbHBIX 3a7ad Mo TeMme «BaxHelmue Kiacchl
HEOPraHUYECKUX COCIUHEHUI»

[Tepuonnueckuii 3akoH u [lepuonnueckas cucteMa XUMHUYECKUX dieMeHToB 1. 1.
MenpeneeBa. CtpoeHre aTOMOB. XUMHUYECKas CBI3b. OKUCIUTENBHO-
BOCCTaHOBHUTEJIBHBIE PEAKLIMHU

3.1

3.2

[lepBble MOMBITKU KIACCU(PUKAIIMM XUMUYECKHX 3JIeMeHTOB. [loHsATHE O rpymmax
CXOAHBIX 3JEMEHTOB (IIE€JOYHBIE W MIENOYHO3EMENIbHbIE METAJUIbl, TaJOreHbI,
WHEpPTHBIE Tasbl). DJIEMEHTHI, KOTOpble OO0pa3yloT aM(pOTEepHbIE OKCHUABI H
TUAPOKCH/]IBI

[Tepnonnueckuit 3akoH. Ilepnoauyeckas cucrema XuMU4eckux anemeHToB J[.M.
MenneneeBa. Kopotkoneproanas u anuHHonepuoanas ¢opmsl [lepuoandeckoit
cucteMbl xumudeckux snemeHToB JI.MI. MenneneeBa. Ilepuonbl M rpymnmsl.
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Ou3nYecKuii CMBICI MOPSIKOBOTO HOMEPA, HOMEPOB MEePHO/Ia U TPYIIIHI SJIeMEHTa

3.3

3.4

3.5

Crpoenne atomoB. CoctaB atomubIX siaep. M3otombl. Dnektponbl. CTpoeHue
ANEKTPOHHBIX  000JI0YeK aToMOB TepBbIX 20 XUMHUYECKHX 3JIEMCHTOB
[Tepuonuueckoit cucremnl .M. MenaeneeBa. XapakTepuCTHKAa XHUMHYECKOIO
3JIEMEHTA MO ero noyoxkeuuto B [lepuoanueckoi cucreme JI.11. MenneneeBa

3aKOHOMEPHOCTH M3MEHEHMsI pajMyca aTOMOB XMMHYECKHX DJIEMEHTOB,
METAIINYECKUX U HEMETAJNINYECKUX CBOMCTB I10 IpynnaM U nepuoaaM. 3HaueHue
Ilepuoguueckoro 3akoHa u Ileproanueckodl CHUCTEMBI XMMHUYECKHX JJIEMEHTOB
JUIsl pa3BUTHA HayKU U npakTuku. J[.M. MeHneneeB — y4€HbIN U IpaskJlaHUH

Xumunueckass cBsi3b. KoBasieHTHast (moyispHas W HEMNOJsIpHAsi)  CBS3b.
DIEeKTPOOTPULIATEIbHOCTh XUMUUECKUX 3JIEMEHTOB. MloHHas CBs3b

3.6

3.7

9 KJIACC

Crenenp oxwuciaeHUS. OKHCINTEIBHOBOCCTAHOBUTEILHBIC pPE€aKknuu. Hpoueccm
OKHCJICHUS U BOCCTaHOBJICHHUSA. OKUCIUTEIIN U BOCCTAHOBUTEIIN

XUMHUYECKUH JKCIEPUMEHT: H3y4eHHe oOpas3loB BEIIECTB METAUIOB |
HEMETAJIJIOB, B3aUMOJEHCTBHE THAPOKCUIA LMHKA C pacTBOpaMHM KHUCJIOT U
LIEJI0YEH, IMPOBEACHUE OIBITOB, WIUIFOCTPUPYIOIIUX IPUMEPBHl OKHUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX peakuil (TopeHue, peakiuu pa3aoKeHHsl, COSAMHEHUS])

Kox

IIpoBepsieMblii 3JIeMeHT COAePKAHUSA

1

11

1.2

BemectBo 1 xumunyeckas peakuus. [loBropenue

Ilepnonnueckuit 3akoH. Ilepuonnueckas cucreMa XUMHYECKUX 3ieMeHTOB J[.H.
MenpeneeBa. CrpoeHue aToMOB. 3aKOHOMEPDHOCTM B HM3MEHEHUM CBOMWCTB
XUMHUYECKHX DJIEMEHTOB IEPBBIX TPEX NEPUOJAOB, Kajuus, KaIbLHUsI M HX
COCIUHEHUII B COOTBETCTBMM C IIOJIO)KEHMEM JJeMEeHTOB B Ilepuoguueckoit
CUCTEME U CTPOECHUEM HUX aTOMOB

CTpOGHI/Ie B€IICCTBA: BUbI XUMHYECKOM CBS3H. THIIBI KPpUCTATNINYICCKUX pCIHéTOK,
3aBHCHUMOCTh CBOICTB BCIICCTBa OT THIIA KpHCT&J’IJ’IH‘ICCKOfI pCI_HéTKI/I U BHOA
XHUMHYCCKOU CBS3H. KJ'IaCCI/I(bI/IKaIII/Iﬂ 1 HOMCHKJIaTypa HCOPraHWYCCKHNX BCUICCTB
(Me)K,I[YHapOI[HaH u TpI/IBI/IaJ'ILHaH). XHUMHYECKHE CBOMCTBA BCIICCTB, OTHOCAIINXCA
K Ppas3/IM4HbIM KJIaCCaM HCEOPTaHUYCCKUX COG}IHHGHI/Iﬁ, TCHCTUYCCKasA CBiA3b
HCOPTraHNYCCKUX BCIICCTB

1.3

Knaccudukanus XuMHUYECKUX peakIuid MO Pa3IUYHbIM MpHU3HAKaM (110 YUCIy U
COCTaBY Y4YacTBYIOIIMX B PEAKIMH BEILIECTB, IO TemIoBoMy 3¢dexTy, Mo
M3MEHEHMIO CTENEHEeH OKHCICHMS XUMHUYECKHUX HJIEMEHTOB, IO 0OpaTUMOCTH, IO
Y4acTHIO KaTajlu3aropa). DK30- U dHJIOTEPMUYECKHE peaKlnu, TEPMOXUMUYECKUE
ypaBHeHus. [loHATHE O CKOPOCTH XMMHUYECKOW pEaKuu

14

[Toustue 06 06paTI/IMLIX u HCO6paTI/IMBIX XUMHUYCCKUX PCAKIUAX. Iloustue o
TOMOT'CHHBIX W TCTCPOIrCHHBIX PCAKIHAX. IlonsaTre 0 XUMHUYECKOM PaBHOBCCHMU.
(DaKTOpI)I, BJIIMAIOINUE Ha CKOPOCTH XHUMHYECKOM pPC€akiukn " IIOJOKCHUEC
XUMHYCCKOTI'O paBHOBECUA

1.5

1.6

OKHCIUTEITEHO-BOCCTAHOBUTEILHBIC peakiuu, AIEKTPOHHBIN OajaHc
OKHCIIUTETFHO-BOCCTAHOBUTEIILHOM peakumu. CocraBiieHue ypaBHEHUH
OKHCIIUTENbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIUH €  HMCHOJIb30BAaHMEM  METOJa
3JIEKTPOHHOTO OajaHca

Teopus SAEKTPONUTUYECKONW JTUCCOIHAIMU. OIJIEKTPOJUTHI M HEDJICKTPOIHTHI.
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1.7

Katnonsl, aHnonsl. MexaHU3M [OHCCOLMALMM BEIIECTB C Pa3IMYHBIMU BHJIAMU
xuMu4eckoi cBsi3u. CreneHb auccouuanuu. CuiibHbIE U cialOble 3JIEKTPOIUTHI.
Peakuuu nonHoro oOMeHa. YcJOBHsS NPOTEKaHWsI pPEaKUUi HOHHOTO OOMEHa,
IIOJIHBIE U COKpall€HHbIE MOHHBIE ypaBHeHUs peakuuil. CBONCTBa KHUCIIOT,
OCHOBaHMH M COJIeW B CBETe TMPEACTaBICHUH OO0 DJIEKTPOJUTHYECKOU
nuccouuanuu. KauectBenHble peakiuu Ha HOHBL. [loHsiTHe 0 ruaposnse coseit

XUMHYECKUH DKCIEPUMEHT: O3HAKOMJICHHE C MOJCISIMH  KPHCTAJUTMUECKUX
pEemETOK HEOPraHWYECKMX BEIIECTB — METAUIOB M HeMeTawioB (rpadura u
anMasa), CIIOKHBIX BEIIECTB (XJIOpWAA HATpHsl); HUCCIEIOBAHHME 3aBUCUMOCTHU
CKOPOCTH XHMHUYECKOH peakIuu OT BO3ICHCTBHA pPa3IMYHBIX (HAKTOPOB;
HCCIIEIOBAHKE 3JIEKTPOIPOBOAHOCTH PACTBOPOB BEIIECTB, MPOIecca AMCCOIMALIUT
KHCJIOT, WIeNIoYer W coield (BO3MOXKHO HCIOJIb30BAHUE BHJICOMATEPUANIOB);
MIPOBEJICHUE OIBITOB, WLTIOCTPUPYIOIINUX MPU3HAKU MPOTEKAHUS PEaKInii HOHHOTO
oOMeHa (oOpa3oBaHWE OCa/JKa, BBIJCICHHE Ta3a, 0Opa30BaHHME BOJbBI); OIMBITOB,
WUTIOCTPUPYIOIIMX — MPUMEPHl  OKUCIIUTEIHHO-BOCCTAHOBUTEIBHBIX  PEAKIIHIA
(ropeHHe, peakiuy pa3jioKeHUs, COCTUHCHNUs); pacllO3HABAaHHE HEOPraHUYECKUX
BEIICCTB C TIOMOINBIO KAYECTBCHHBIX PEAKIMd Ha HOHBI, PEIICHHE
AKCIIEPUMEHTAIBHBIX 33124

2.1

2.2

Hewmeramie! u ux COCAMHCHUA

OOmass  xapakrepuctuka TajmoreHoB. (OCOOCHHOCTH  CTPOCHHUS  aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHne u (U3MYecKue CBONCTBA MPOCTHIX
BEUIECTB — TajoreHoB. XHMHMUYECKHE CBOWCTBA Ha IpUMEpe  XJjopa
(B3aMMOJAEUCTBUE C MeTaJUIaMH, HEMeTalaMH, Ileno4aMu). XJIOPOBOJOPO.
ConsiHasi KMCIIOTa, XMMHUYECKUE CBOWCTBA, MOJy4YeHHE, NMpuMeHeHue. JlelicTBue
XJIOpa M XJIOPOBOJOPOJA Ha OpPraHu3M 4YelloBeKa. BaxHeilme Xjiopuasl U HX
HaXO0XJIEHHUE B IPUPOJIE

OOmass xapakrepuctuka 3j1eMeHTOB VIA-rpynnel. OcoOE€HHOCTH CTpPOEHUs
aTOMOB, XapaKTepHble cTeneHu okucieHus. CTpoeHue M (U3NYECKHE CBOICTBa
MIPOCTBIX BEIIECTB — KUCIOPOAA U cepbl. AJUIOTPONHbIE MOAU(PUKALIUN KHUCIOPOaa
u cepbl. XUMUYecKue cBoicTBa cepbl. CepoBOJOPOJ, CTpOEHUE, (U3HUECKUE U
XUMHYECKHE CBOICTBA. OKCI/I}II)I CCPbI KaK MPEACTABUTCIIM KHUCIIOTHBIX OKCHIOB.
CepHass kucnora, (QusnyeckMe M XHMHYECKHE CBOMcTBa (oOmiue Kak
MpPE/ICTaBUTENsl Kjacca KHUCJIOT U chenuduyeckue). XUMUYECKUE pPEaKIH,
JeKallie B OCHOBE NPOMBIIIJIEHHOTO CIOCO0a TOJIyuYeHHs] CEpHOM KHCIIOTHI.
[Ipumenenne. Conu CepHO KUCIOTHI, KaUeCTBEHHAsl peaklus Ha Cylb(ar-HoH.
Haxoxnenue cepsl M €€ coeAMHEHMM B mpupoge. XHMHUYECKOE 3arpsA3HEHHE
OKpY)Kalolllel Cpelbl COCIUHEHUSIMU Ccepbl (KUCIOTHBIE JI0KIM, 3arpsi3HEHHE
BO3/yXa ¥ BOJOEMOB), CIIOCOOBI €0 MPEJOTBPAILCHHS

2.3

2.4

OOm1ast xapakTepucTUKa 3J1eMeHTOB VA-rpymnibl. OCOOEHHOCTH CTPOSHHS aTOMOB,
XapaKTepHble CTENEHU OKHUCIEHUS. A3OT, paclpocTpaHeHHE B IPUPOJE,
¢du3nyeckre U XuMHUecKue cBoicTBa. KpyroBopot azota B npupojie. AMMHUAK, €ro
¢u3nyecKkre 1 XMMHUYECKHE CBOWCTBA, MoJlydeHue U npuMeHeHue. Coim aMMOHUS,
uX (pU3MUecCKue 1 XUMHUYECKUE CBOMCTBa, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBl aMMOHUS. A30THasi KHUCIIOTa, €€ mojyuyeHue, (Gpu3nueckue M XUMHUYECKHe
cBoiicTBa (OOIIME Kak TMpeICTaBUTENs Kjlacca KHCIOT M CIEHU(pHUUECKHUE).
Hcnonb30oBaHWe HUTPATOB M CoJied aMMOHMS B KauyeCTBE MMHEPAIbHBIX
ynoOpeHuit. XuMH4yecKkoe 3arps3HeHne OKpYyKarollel cpebl COeIMHEHUSMHU a30Ta
(KUCIOTHBIE JOXAH, 3arpsiI3HEHNE BO3/1yXa, IOYBBI U BOJOEMOB)

®ocdop, amrorpornHsle Mogudpukanuu (ocdopa, uzMUecKHe U XUMHUYECKHE
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cBorictBa. Oxcun pochopa(V) u pochopnas kucnora, puznueckre 1 XUMUIECKHE
cBOiicTBa, monyueHue. Vcmonp3oBanue QochaToB B KadecTBE MHUHEPATBHBIX
ynoOpeHui

2.5

O6mass xapakrtepuctuka d1eMeHTOB [VA-rpynmbel. OcoOEHHOCTH CTpOSHUS
aTOMOB,  XapakTEpHbIE€  CTENEHU  OKHUCICHHS.  YTJIepoid,  aUIOTPOIHbIE
Moau(UKAIMKM, paclpocTpaHeHHEe B NpUpoje, (PU3NYECKUE U XHUMHYECKHE
cBoiicTBa. AncopOuus. Kpyrosopor yriepona B npupozae. OKcuabl yriiepoaa, ux
¢buznueckue W XUMHYECKHE CBOWCTBA, JCHCTBHE HA JKUBBIE OPraHHU3MBL,
MOJIyYeHUE W TMPUMEHEHHE. DKOJOTHYECKHE MPOOJIEMBI, CBS3aHHBIC C OKCHIIOM
yraepoaa(IV); rumnoresa r00ambHOrO MOTEIUICHUS KIMMAaTa; MapHUKOBBIM
a¢dekr. YronapHas KUCIOTa U €€ colu, uX (pU3MuecKue U XMMHUYECKUE CBOMCTBA,
noiyueHne u npuMeHeHue. KadecTBeHHas peakuusi Ha KapOOHAT-MOHBI.
Hcnonb3oBanue kapOboHATOB B OBITY, MEIUIIMHE, MPOMBIIICHHOCTH U CEIHCKOM
XO0351CTBE

2.6

2.7

HepBOHaLIa.HBHBIG IOHATHSI 00 OpraHN4Y€CKUX BCHICCTBAX KaK O COCAUMHCHHAX
yriepoaa (MeTaH, 9TaH, 3TUJICH, AlCTUJICH, 3TAHOJI, INIMICPUH, YKCYCHAA KI/ICJ'IOTa).
HUx cocraB M XHMHYECKOE CTPOCHUC. ITousiTue O OMOJOIMYECKH Ba)KHBIX
BCHICCTBAX: JKHPAX, 6CJ'IKaX, yriieBoaax — WM HUX PpPOJIM B JKHU3HHU YCIOBCKA.
MaTepI/Ianbﬁoe CANHCTBO OPraHUYCCKHUX U HCOPraHNICCKUX COGIII/IHCHI/II\/JI

Kpemuuii, ero ¢usnueckue u XMMUYECKHE CBOWCTBA, MOJyYEHUE U IIPUMEHEHUE.
Coenunenus kpemHuss B mnpuponxe. OOmme mpenctaBieHus o0 OKcHIe
kpemaus(IV) u kpemuueBoil kucinore. CHWIMKAThl, UX HCIIOJB30BAaHUE B OBITY,
MEIULMHE, TPOMBIIJICHHOCTH. BaxHelmue  CTpOUTENbHbIE  MaTepualbl:
KepaMuKa, CTEKJIO, IIEMEHT, OeTOH, Xele300eToH. [Ipobrmembl OGe30macHOro
HCIIO0JIb30BAaHUSI CTPOUTENIBHBIX MATEPUAJIOB B TIOBCETHEBHON KU3HU

2.8

XUMUYECKUH JKCHEPUMEHT: H3y4YeHHe O0Opa3lloB HEOPraHMYECKUX BEIIECTB,
CBOMCTB COJISIHOM KHMCJIOTBI; IPOBEJCHUE KAUECTBEHHBIX PeaKUil Ha XJIOPU-HOHBI
U HaONIO/IeHHE TPU3HAKOB UX MPOTEKAHUS; OMBITHI, OTpaXkarouiue GU3NYecKue u
XMMHUYECKHE CBOMCTBA TaJIOTEHOB M UX COEAMHEHHMH (BO3MOYKHO HCIIOJIb30BAHUE
BUJIEOMATEPHAJIOB); O3HAKOMJIEHHME C oOpa3laMu XJOpPHIOB (TalOreHUa0B);
03HaKOMJIEHHE C 00pa3IaMH cephbl U €€ COeTUHEHUSIMU (BO3MOYXHO HCIIOJIb30BAHNE
BUJIEOMATEpHAIIOB); HaOMIOEHNE Tpollecca OOYTIIMBaHUS caxapa IMoj JAeWCTBUEM
KOHIEHTPUPOBAHHOM CEPHOM  KHUCJIOTBI, HW3YyYECHHE XUMHYECKUX CBOMCTB
pa30aBiIeHHON CEPHOI KUCIOTHI, MPOBE/IEHNE KaYECTBEHHON PeakIuu Ha CyibdaT-
WOH U HaOIIOJIeHUE Mpu3HaKa €€ MPOTEKaHWUs; O3HaKOMJIEHHE C (DU3HUECKUMU
CBOWCTBaMM a30Ta, Qochopa M UX COEAUHEHUH (BO3MOMXHO MCIIOJIb30BAaHHE
BUJIEOMATEpHAIOB), oOpa3liaMu a30THBIX U (POCPOPHBIX YAOOpEHUM; MOJyyeHHeE,
coOMpaHHe, pacHo3HaBaHWE M H3YYEHUE CBOICTB aMMHaka, IpPOBEJCHUE
KAueCTBEHHBIX PEaKIMil Ha MOH aMMOHHS U (ochaT-UOH U U3yUEHHE NMPU3HAKOB
UX IPOTEKaHMs, B3aMMOJICHCTBHE KOHIIEHTPUPOBAHHOM a30THOM KUCIIOTHI C MEABIO
(BO3MOXHO WCIIOJIb30BaHUE BHJICOMATEPHAIIOB); M3y4YCHHE MoJenen
KPUCTAINTMYECKUX peméTok anmasza, rpadura, QynnepeHa; O3HAKOMIICHHE C
MPOIIECCOM  aTCOPOIMKA  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIIEM U
YCTPONCTBOM INPOTUBOra3a; MojiyuyeHue, coOupaHue, pacro3HaBaHUE M U3y4YCHHE
CBOMCTB YIJIEKHCIIOTO ra3a; MPOBEJACHUE KaueCTBEHHBIX PEaKIHil Ha kapOoHAT- U
CWJIMKAT-UOHbl W UW3YYEHUE TNPU3HAKOB HX MPOTEKAHUsS; O3HAKOMIIEHHUE C
MPOJAYKIMEH CHJIMKAaTHONH MPOMBIIIJIEHHOCTH; pEIIeHHe 3KCIepUMEHTaIbHbIX
3a/1a4 o TeMe «BakHeillne HeMeTamIbl U UX COETUHEHUS

MeTannsl 1 UX COSINHEHUS
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3.1

OOmiast xapakTepUCTHKa XMMHYECKHX 3JIEMEHTOB — METAJJIOB HA OCHOBAaHUM HX
nonoxenuss B Ilepuoanueckoir cucreme XUMHUYecKux aiemeHtoB  J[M.
MenpeneeBa u crpoeHus atoMoB. CTpoeHne MeTauioB. MeTtamudeckasl CBA3b U
METaJJIMYEcKasl ~ KpUCTaUIMYEeCKass  pelETKa.  DJIEKTPOXMUMMUYECKHH  psf
HaIPSDKEHUN METAIITIOB

3.2

3.3

Ouznyeckue U XUMHUYECKHE CBOMCTBA MeTayuioB. OO0mue crnocoObl MOTydeHUus
MeTauioB. [IoHSATHE O KOPPO3UM METAIJIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT
koppo3uu. CmaBbl (CTalib, YyryH, JIOPAIIOMHHHM, OpOH3a) U UX MPUMEHEHHUE B
OBITY U IPOMBIIICHHOCTH

Hlenouynsle MeTauibl: monoxeHue B Ilepuoanueckoil cuctemMe XUMHUYECKHX
anemeHtoB JI.MI. MeHnerneeBa; CTpO€HHE MX aTOMOB; HAXOXKJICHHE B IMPUPOE.
Ouznyeckue U XMMUYECKUE CBOICTBA (Ha mpumepe HaTpus U Kamus). OKcuabl u
TUAPOKCUIBI HaTpusi M Kanus. I[IpuMeHeHHe IIEJOYHBIX METAUIOB U HX
COETUHEHUN

3.4

[IlenoyHo3eMenpHbIE METAJUIBI MArHUM U KaJIbLUi: nonoxenue B [lepuonnueckon
cucremMe xumuueckux syemMeHToB J[.MI. MeHneneeBa; CTpO€HHME HX aTOMOB;
HaxOoXJeHUE B Ipupoae. Pu3nuecKkue 1 XUMUYECKUE CBOMCTBA MarHus U KaJIbLIMsl.
Baxkneiimue coequHeHus Kaublus (OKCUJ, THAPOKCH, conn). KECTKOCTh BOABI U
croco0bl €€ yCTpaHeHus

3.5

AmomunHuil: nonoxenue B lleproguyeckoil cucteme XuMU4eCKux 3yeMeHtoB [[.M.
MeHieneeBa; CTpOCHUE aTOMA; HaXO0KJIeHUE B pupoie. PU3NUeCcKUe 1 XUMUYECKUE
CBOMCTBA aMFOMHUHHMS. AMGOTEpHBIC CBOMCTBA OKCHJIA M THAPOKCH 1A ATFOMUHUS

3.6

3.7

4.1

XKeneszo: monoxenue B Ilepuonmueckoil cucreme xumudeckux siementoB J[.U.
MenzeneeBa;, CTpOeHHE aToMa; HAxOXJICHHE B mpupone. Dusnudeckue u
XUMHYeCKHe CBOMCTBa »xene3a. Oxcuapl, ruapokcuasl u comu xenesa(ll) u
xene3a(lll), ux cocras, cBOMCTBA U NOJyuYEeHUE

XUMHUYECKUH SKCTIEPUMEHT: 03HaKOMJIEHHE ¢ 00pa3iiaMi METaUIOB U CIIJIAaBOB, UX
(Gu3MYEeCKUMH CBOMCTBAMHU; W3YYE€HHE PpE3yJbTaTOB KOPPO3UH METAIIOB
(BO3MOHO HCIIOJIb30BAaHUE BUJIEOMATEPHAIIOB), OCOOCHHOCTEN B3aUMOJCUCTBUS
OKCHJa  KalubllUsi M  HATpus C  BOJOM  (BO3MOXKHO  HCIOJIb30BaHUE
BHJICOMATEPHAJIOB); HCCIIEOBAaHUE CBOMCTB KECTKOW BOJBI; MpOIlecca TOPEHUs
&Keleza B KUCIOpoze (BO3MOXKHO HCIIOJIb30BaHHE BUAEOMATEPUANIOB); MPU3HAKOB
MPOTEKAaHUs KAYeCTBEHHBIX pEaKIMii Ha WOHBI (MarHus, KaJbLUs, aTOMUHMUS,
uunka, xene3a(ll) u xeneza(Ill), menu(Il); HaGnrogeHre U omMMCcaHHE TPOIECCOB
OKpalllMBaHUsl IJJAMEHW WOHAMU HATpus, Kalusg ¥ Kajablusgd (BO3MOXKHO
UCIONIb30BaHNWE BHJIEOMATEPHANIOB); HCCIIEJOBaHHE aM(OTEPHBIX CBOWCTB
THAPOKCHIA AIOMUHUSL W TUAPOKCHJA IIMHKA; PEIICHUE HKCIEPUMEHTAIBHBIX
3a1a4 o TeMe «BakHeillne MeTamibl U UX COETMHEHUS

XHMHMS ¥ OKpYXkaromas cpeaa

HoBbie matepuansl v TexHonoruu. BemiectBa m martepuanbl B MOBCEIHEBHON
KU3HHM 4eJoBeKa. XHUMHS M 370pOBbE. be3omacHoe UCnosb30BaHUE BELIECTB U
XUMUYECKUX peakiui B ObiTy. [lepBas momoimp MpH XUMHYECKHX OXKOTrax H
OTpaBJICHUSX

4.2

4.3

OCHOBBI PKOJIOTMYECKON TPaMOTHOCTH. XMMHUYECKOE 3arpsi3HEHUE OKpY Karollen
cpensl IIJIK. Ponp xumum B pemieHuu 3Kojorudeckux mnpooOnem. IlpupoaHbie
HCTOYHHUKH YTJIEBOAOPOAOB (Yrosib, HPUPOAHBIM ra3, He(Th), MPOIYKTHI HX
nepepaboTKU, UX POJIb B OBITY U MPOMBIIUIEHHOCTH

XUMUYECKUI 3KCHEPUMEHT: H3ydeHHe o0pa3loB MaTepuanoB (CTEKJIO, CIUIABBI
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METAJIJIOB, MOJIMMEPHbIE MaTepUaIbl)
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ITPOBEPAEMBIE HA OI'D 110 XUMWHU TPEBOBAHUSI K PE3YJIBTATAM
OCBOEHUS OCHOBHOM OBPA3OBATEJIBHOM ITPOI'PAMMBI OCHOBHOI'O
OBHIET'O OBPA3OBAHUA

Kon
NpoBepPsIeMOro
TpeOOBaHMS

IIpoBepsiemblie TpeOOBAHUSA K NPeAMETHBIM pe3yJjbTaTaM 0a30BOro
YPOBHS OCBO€HHMSI OCHOBHOM 00pa30BaTe/IbHON MPOrpaMMbl
OCHOBHOI0 00111er0 00pa3oBaHusi Ha ocHoBe PI'OC

1

[Ipencrasnenue:

11

1.2

O TI03HAaBAaeMOCTHU SBJICHHA TNPHUPOIBI, IMOHUMAHHE OOBEKTUBHOU
3HaYMMOCTH OCHOB XHMHYECKOM HayKM Kak OOJacTH COBPEMEHHOIO
€CTeCTBO3HAHUS, KOMIIOHEHTA OOIIEH KyJIbTypbl M IPaKTHYECKOU
NEeSITEeIbHOCTH 4YeJOBeKa B  YCIOBUSX COBPEMEHHOIO OOILIECTBA;
IIOHUMAaHHE MECTa XMMUU CPEIU IPYTUX €CTECTBEHHBIX HAyK

O HAy4HbIX METOJAX IIO3HAHHUS, B TOM YHUCJIE SKCIEPUMEHTAIBHBIX W
TEOPETUYECKUX  METOJAaxX HCCIECIOBAHUSA  BEIIECTB U U3Y4YCHHUS
XUMHUYECKHUX PEaKIMi; YMEHUE HCIIOJIb30BATh MOJCIH JUIsi OOBSICHCHUS
CTPOEHUSL AaTOMOB U MOJIEKYJI

1.3

0 ctepax mpoheccHOHANBHON NESTENbHOCTH, CBS3aHHBIX C XUMHEH U
COBPEMEHHBIMU  TEXHOJIOTHUSMH, OCHOBAaHHBIMH Ha  JJOCTH)KEHHSX
XMMHYECKOH HAayKH, 4YTO IIO3BOJUT OOYdYarOIIMMCS paccMaTpuUBaTh
XMMHIO Kak cepy cBoeit Oyaymielt npodecCHoHaIbHON AEATEIbHOCTH U
cllesiaTh OCO3HAHHBIM BBIOOP XMMHHU KaK NPO(UIBHOrO MpeaMeTa IMpH
repexo/ie Ha ypOBEHb CPEAHEro o0IIero 0opa3oBaHus

Biranenue cucreMoi XMMUYECKUX 3HAHUM U YMEHUE IPUMEHATHh CUCTEMY
XUMHMYECKHUX 3HAHUI, KOTOpasl BKJIIOYAET:

2.1

BaOXHEHIINE XMMHUYECKME TIOHATHS: XUMMUYECKMM DJIEMEHT, aToM,
MOJIEKYJIa, BEHIECTBO, IPOCTOE M CIOXKHOE BEIIECTBO, OJHOPOIHAS H
HEOJHOPOAHAs. CMECh, OTHOCUTENIbHBIE ATOMHAsl U MOJIEKYJISIpPHAs. Macchbl,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHAsI Macca, MOJIAPHBINA 00BEM, OKCHUTI,
KHCIIOTA, OCHOBaHHE, COJb (CpelHss), XUMHUEcKas peaklus, peakluu
COCIMHEHMS, DPEAKLUUU paA3JIOKEHUS, PEaKUUU 3aMEIICHUs, PpEaKlIHuH
oOMeHa, TerIoBoi APEKT peakivu, IK30- U SHAOTEPMUUYECKUE PEaKLIUH,
pacTBOp, MaccoBast OISl XUMUYECKOT0 2JIEMEHTA B COCIMHEHNUN, MACCOBAst
J0JI1 Y IIPOLIEHTHAsi KOHLEHTpALMs BELIECTBA B pacTBOpE, SAApPO aroMma,
JNIEKTPOHHBIA  CJIOM  aroma, aToMHas oOpOuTalb, paguyc aroma,
BaJICHTHOCTD, CTCIICHb OKUCJICHHS, XUMHUYECKas CBS3b,
AEKTPOOTPHULATEIILHOCTD, MOJIIPHAs M HENOJSIPHAsl KOBAJICHTHAs CBS3b,
WOHHAs CBsA3b, METAJUIMYECKass CBsA3b, KPUCTALUIMYECKass peleTka
(aToMHasl, MIOHHAs, METAIIMYECKas, MOJIEKYJIsIpHasi), MOH, KaTUOH, aHHUOH,
JNIEKTPOJIHT U HENIEKTPOJIUT, MIEKTPOIUTUYECKAS NUCCOLUALINS, PEAKIINH
MOHHOTO  OOMEHa,  OKHMCIUTEIbHO-BOCCTAHOBUTENFHBIE  pEaKIIMH,
OKHMCIIUTEIb M  BOCCTAHOBHUTENb, OKHCIEHHME M  BOCCTAaHOBIICHHE,
QNIEKTPOJIM3, XHUMHUYECKOE paBHOBECHE, OOpaTHMble U HEOOpaTHMBbIe
peakunu, CKOpOCTh XUMHUYECKON peaknuu, karanusarop, 111K, koppo3us
METaJUIOB, CIIJIaBBI

2.2

OCHOBOIIOJIAralIMe 3aKOHbl XMMHHU: 3aKOH COXPaHEHUs Macchl,
nepuoanueckuid 3akoH J[.M. MennaeneeBa, 3aKOH NOCTOSTHCTBA COCTAaBa,
3aKOH ABOTaJIpo
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2.3

3.1

3.2

TEOpUun XUMHH: aTOMHO-MOJIEKYJIIpHast Teopus, Teopus
3IEKTPOJUTUYECKON JUCCOLIMAIIUN

Brnanenune ocHOBaMM XMMHUYECKON IPaMOTHOCTH, BKJIFOYAIOLLIEH :

YMEHUE MPaBUIIbHO UCIIOIb30BaTh N3YUYEHHbIE BEILECTBA U MaTepHabl (B
TOM YHCJIE MHUHEPAJbHBIC YyIOOPEHHUs, METAJUIBl W CIUJIaBbl, MPOMYKTHI
nepepabOTKM  NPUPOAHBIX ~ MCTOYHHKOB  YIJIEBOAOPONOB  (yIui,
OpPUPOJHOrO Tra3za, He(pTH) B OBITY, CEIbCKOM XO3SiiCTBE, Ha
IIPOU3BOJICTBE U MOHMMAHUE 3HAYEHUS JKUPOB, OEIKOB, YIJIEBOIOB IS
OpraHM3Ma 4eJOBEKa; yYMEHHE IPOTHO3UPOBATH BIMSHHUE BEILIECTB U
XMMHUYECKHX IIPOLIECCOB HAa OPraHUW3M 4YeJOBEKa U OKPY)KAIOLIYIO
IPUPOJHYIO Cpeny

YMEHHME WHTEIPUPOBATh XUMHUYECKHE 3HAHUS CO 3HAHMSIMM JIPYrHX
y4eOHBIX IPEAMETOB

3.3

HaJIM4Yue OmbiTa paboThl ¢ Pa3TUYHBIMU HCTOYHUKAMU MUH(QOpPMAIMH 1O
XUMUM (Hay4dHass ¥ Hay4dyHO-NIONYyJspHas JMTepaTypa, CIIOBapH,
CIPAaBOYHHUKHU, HHTEPHET-PECYPCHI)

3.4

YMCHHC 00BEKTUBHO OLICHUBATb I/IH(i)OpMaLII/IIO O BCIICCTBAX, HX
NpeBpaliCHUAX U MPAKTUYCCKOM NPHUMCHCHHU U YMCHHEC HCIIOJIb30BaATh
eé JJIA PCHICHUA y‘le6HO-H03HaBaTCJ'IBHHX 3aga4

Brnagenue ocHoBaMHM MOHATUHHOTO ammapara U CUMBOJIMYECKOTO S3bIKA
XUMUU JJIs1 COCTaBlIeHUs (POPMYJTT HEOPTAHMUECKUX BEIECTB, YPABHEHUM
XUMHUYECKHUX peakiuii; ocHoBamMu Xxumuueckoil Homenknarypsl (IUPAC
Y TPUBUATILHOI)

YMeHue OOBACHATH CBS3b TOJOXKEHUS djeMeHTa B Ilepumonnyeckoii
CUCTEME C UHCIOBBIMH  XapaKTEPUCTUKAMH  CTPOEHHUS  aTOMOB
XUMHUYECKHX DJJIEMEHTOB (COocTaB UM 3apsig  sa1apa, oOliee Yucio
9JIEKTPOHOB), pacHpelelieHHueM SJEKTPOHOB TI0  JIHEPreTUYECKUM
YPOBHSIM aTOMOB IIE€PBBIX TPEX NEPUOJOB, KT U KaJbLIUs

IIpencrasinenue 0 NMEPUOAUYECKON 3aBUCUMOCTH CBOMCTB XMMHYECKHUX
JJIEMEHTOB (pauyc aToMa, 3JIEKTPOOTPHULATEIbHOCTb), MPOCTHIX H
CIIOKHBIX BEIIECTB OT IIOJIOXKEHUs DJJIEMEHTOB B Ilepuonnueckon
cucteMe (B MaJibIX MEpHoJax M IJIaBHBIX MOJArPYIMIAX) U 3JIEKTPOHHOIO
CTPOEHHUs aTOMa

YMeHue kinaccupuIpoBaTh:

7.1

XUMHUYCCKUC 3JICMCHTEI

7.2

HCOPraHNYCCKUC BCIICCTBA

7.3

XUMHNYCCKUC pCAKIINUN

8.1
8.2

YMeHue onpenensrs:
BAJICHTHOCTD U CTCIICHDb OKHUCJICHHUA XUMUUYCCKHX DJIEMCHTOB, 3apsAd HOHA

BHJI XHMHMYECKOW CBSI3M W THUII KPUCTALIMYECKOHM CTPYKTYphl B
COCIMHEHUSIX

8.3

XapaKTEp CPCaAbl B BOAHBIX paCTBOPAxX BCIICCTB (KI/ICJ'IOT, OCHOBaHHﬁ)

8.4

OKHCJIHUTEIIb 1 BOCCTAHOBUTCIIb

9.1

YMeHne xapakTepu30BaTh (PU3NUECKUE U XUMHUIECKHUE CBOMCTBA:
MPOCTHIX BEMIECTB (KUCIOPO, 030H, BOJAOPOI, rpaduT, aiMas3, KpeMHHUH,
a3oT, ¢ocdop, cepa, XIOp, HATPUHN, KaIMii, MarHUl, KaJIbIHMH,
ATFIOMUHHM, KEJe30)
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CIIO’)KHBIX BEIECTB, B TOM YHCIIC X BOJIHBIX PaCTBOPOB (BO/a, aMMHUAK,
XJIOPOBOJIOPOJI, CEPOBOJIOPOJ, OKCUIBI M THAPOKCUIbI MeTaioB [-I1A
rpym, amromunans, meau (I1), nunaka, xenesa (II u I1I), okcuapl yraepoaa

92 (I u 1V), kpemuus (IV), azora u docdopa (III u V), cepst (IV u VI),
CepHHUCTasi, CepHas, a30TUCTas, a30THas, ¢GocopHasi, yYroybHasi,
KPEMHHEBasi KUCIIOTA U X COJIH)
MIPOTHO3UPOBATh M XapaKTEPU30BaTh CBOMCTBA BELIECTB B 3aBUCHMOCTHU

9.3 OT HX COCTaBa H CTPOCHNUS, IPUMEHEHHE BELECTB B 3aBUCHMOCTH OT UX
CBOWMCTB, BO3MOXXHOCTh MPOTEKAHUS XUMHUYCCKUX TIPEBpAIICHUNA B
Pa3IMYHBIX YCIOBUIX

10 YMeHHe COCTaBIIATh MOJIEKYJISIpHbIE M MOHHBIE YPaBHEHHUS PEaKLuid, B
TOM YUCIIE:

10.1 peaKkIuii HFOHHOTO OOMeHa

10.2 OKHUCJIUTEIHHO-BOCCTAHOBUTENIbHBIX PEaKIUil

103 WUTIOCTPUPYIOIINX XUMHUYECKHE CBOMCTBA M3YUYEHHBIX KJIAcCOB (TPYIII)
HEOPTaHUYECKUX BEUICCTB

10.4 MTOATBEPIKIAIONIUX TEHETHUECKYIO B3aUMOCBSI3b MKy HUMHU

11 YMeHue BIYUCIATh (IPOBOAUTD PACUETHI):

111 OTHOCUTENIbHYIO MOJIEKYJISIPHYI0 ¥ MOJSPHYIO MacChl —BEIECTB,
MaCCOBYIO JIOJF0 XUMHUYECKOTO JIEMEHTa B COCTMHEHUHT

11.2 MAaCCOBYIO JIOJIFO BEIIECTBA B pACTBOPE,

11.3 KOJIMYECTBO BEIIECTBA U €TI0 Maccy, 00beM ra3on

114 [0 ypaBHEHUSM XUMHUYECKHX pEaKIHid ¥ HAXOAUTh KOJIUYECTBO
BelIeCTBa, 00bEM U MacCy peareHTOB WM MPOJYKTOB PEaKluu

12 Bnanenue (3HaHHE OCHOB):
OCHOBHBIMHM METOJIaMH HAy4YHOTO TIO3HaHUs (HaOIIOJeHHEe, U3MEepeHHe,

121 AKCIIEPUMEHT, MOJACIUPOBAHNE) MIPU U3YUEHUU BEUIECTB U XUMUYECKUX
SBIICHUI; yMeHUE C(HOPMYIHPOBATH MPOOIEMY M MPEUIOKUTH MYyTH €€
pereHus

122 0e3omacHOil pabOThl C XHUMHUYECKUMHU BEIIECTBAMH, XUMHYECKON
MOCYI0H M JIA0OPAaTOPHBIM 000PYIOBAHHEM
MpaBuUiiaMy 0€30MacCHOTO OOpaIICHUs C BEIIECTBAMH, UCIIOJIb3YEeMbIMU B
MOBCETHEBHON JKM3HU, MpaBWIAMH TOBEACHHS B MLENAX cOepekeHus

123 30POBbSl M OKPYKAIOLIEH IPUPOJHOM CpeIpl; IMOHUMAaHHE Bpejia
(omacHOCTH) BO3JEUCTBUS Ha JKUBBIE OPTaHU3MBI OMPEAeNEHHBIX
BEIIECTB, CMOCOOOB YMEHBUICHHS H TPEAOTBPAIICHUS HX BPEIHOTO
BO3JECUCTBUSA

13 Hannune mnpakTUYecKWX HABHIKOB IUIAHUPOBAHUS M OCYIIECTBICHUS
CIIEAYIONINX XUMHYECKUX IKCIIEPUMEHTOB:
W3ydeHHe W ONMucaHne (PU3MYECKHX CBOWCTB BEIIECTB; 03HAKOMIICHHE C

13.1 (U3MYECKUMU U XUMUYECKUMU SIBICHUSIMU; OMBITHI, WIUTFOCTPUPYIOILITHE
MIPU3HAKH TPOTEKAHUS XUMHUYECKUX PEaKIIni

13.2 u3yueHue crnocoOoB pa3eseHus cMecen
MOJTyYeHHEe KUCIOPOAa U U3yUeHHE ero CBOWCTB; MOTyYeHHEe BOAOPOIa U

13.3 W3yYeHHE €ro CBOWCTB; TMOJYYEHHE YTICKUCIIOTO Tra3a W W3y4eHHE ero

CBOﬁCTB; MOJIY4YCHHUEC aMMHAKa U U3YUCHHUC CTO CBOICTB
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13.4

135

MPUTOTOBJIEHHE PACTBOPOB C  OMNPENEIEHHOM MacCoOBOWM  JlOJeH
pacTBOPEHHOTO BEILIECTBA

MIPUMEHEHHE WHIMKATOPOB (JTakMyca, MeTuiIopanxka u (enondranenna)
JUISL OIIPEJICJICHUS XapaKTepa CPeibl B paCTBOPAX KUCIOT U LIEN0Yei

13.6

HCCIIEIOBAHUE U ONMCAHHE CBOMCTB HEOPraHWYECKUX BEILECTB PA3IMUHBIX
KJIACCOB; M3YY€HHE B3aHUMOJCWUCTBUS KHUCIOT C METaUIaMH, OKCHIAMH
METAJIOB, PAacTBOPUMBIMM M HEPACTBOPUMBIMH OCHOBAHUSIMH, COJISIMU;
MIOJly4YeHHE HEpacTBOPHMBIX OCHOBAHUi; BBITECHEHHWE OJHOIO MeTalla
IPYrMM U3 pacTBOpa COJH; HCCIEIOBaHUE aM(OTEPHBIX CBOWCTB
I'MJIPOKCUIO0B AJIFOMUHMS U IIUHKA

13.7

13.8

pelieHue SKCIEPUMEHTAIBHBIX 3a1ad 1Mo TeMaMm: «OCHOBHBIE KJIACCHI
HEOPraHUYECKUX COCAUHEHUN»; «DNEKTPOJUTUYECKAS TUCCOIUALIUS;
«BaxHelne HeMeTauIbl U UX COCOUHEHHY; «BakHelIe MeTauibl 1
HX COEIMHEHUS

XUMHYECKHE IKCIICPUMEHTBI, WILTIOCTPUPYIONIUE TPU3HAKU MPOTECKAHUS
peaKkIvii HOHHOTO OOMEHA; KAYeCTBECHHBIC PEaKIIMK HA IPUCYTCTBYIOIIIEC
B BOJHBIX pacTBOpax HOHBI: XJOPUA-, OpOMHUI-, HOAHWI-, Cyab(har-,
¢dochar-, kapOOHAT-, CHIMKAT-aHUOHBI, THAPOKCHA-HOHBI, KATHOHBI
aMMOHUSI, MarHusl, KaJbLIMs, aJlOMHUHHS, *Kene3a (2+) u xkeneza (3+),
Meau (2+), nMHKa

14

YmMmenue:

141

npeaAcCTaBJIsATb PE3YyIbTaThl OKCIICpUMCHTA B (bopMe BBIBOJOB,
JA0Ka3aTcIbCTB, Fpa(l)I/IKOB n Ta6JII/HI U BBIABJIATL OMIIMPHYCCKUC
3aKOHOMCPHOCTH

14.2

YCTaHABIMBATh CBS3M MEXIYy pealbHO HAOIIOJAEMbIMU XMUMHUYECKUMU
SBJICHUSIMU U TIPOLIECCAMHU, IMPOMCXOJAIIMMHU B Makpo- U MHUKPOMHUPE,
OOBSCHATh NPUYMHBI MHOTO0Opa3Hsl BELIECTB
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INEPEYEHD 2JIEMEHTOB COAEPXAHMUS, IIPOBEPAEMbBIX HA OCHOBHOM
IroCYJAPCTBEHHOM 9K3AMEHE 11O XUMHUH

Kon

IIpoBepsieMblii 3J1IeMEHT COJAEePKAHMS

1

HepBOHaanBHBIC XHUMHUYCCKUEC ITOHATHUA

11
1.2

Uuctsie BemecTBa U cMecu. CriocoObl pa3zienenus cMeceit

ATOMEI 1 MOJICKYIJIBI. Xumudeckue dj1eMeHThl. CHMBOJIBI XUMUYCCKHUX DJIEMEHTOB.
HpOCTBIe " CJIOKHBIC BEIICCTBA.

13

14

1.5

Xumuyeckasi popmysna. BajaeHTHOCT, aTOMOB XHMHUYECKUX 3yieMeHTOB. CTeneHb
OKUCJICHUA

3aKkOH TOCTOSIHCTBa cocTaBa BewlecTB. OTHoOcUTENbHas aTroMHas — Macca.
OtHocuTenbHasE MOJIEKYJsIpHas Macca. MaccoBasi J10Ji1 XUMHUYECKOTO 3JIEMEHTa B
COCIMHCHHUN

KonmuuectBo BemectBa. Moabs. MonsipHas macca. Monsipablii  00b€M  Ta30B.
B3anmocBs3b KOJIMYECTBA, MACCHI U YHCIIA CTPYKTYPHBIX €IMHUII BEIIECTBA

1.6

dusznueckrue U XUMUYECKUEC SIBIICHUSA. X MMHICCKAs peakumg U e€ IIPU3HAKH. 3akoH
COXpaHCHUA MAaCChl BEIICCTB. XUMHYECKHE YpaBHCHHUA

2.1

2.2

2.3

[Tepuomuueckuii 3akoH u Ileproauueckas cucreMa XUMHUYECKUX 3emMenToB J[.U.
MenneneeBa. CTpoeHHE aTOMOB

[Iepnognueckuii 3akoH. Ilepmoanueckas cucrteMa XUMUYECKHX 3ieMeHTOB J[.M.
MenpneneeBa. Ilepuoast u rpymnmnel. Ousndeckuil CMBICH NOPSAIKOBOTO HOMEpa,
HOMEPOB IIEpUOA U IPYIIIBI IIEMEHTA

Crpoenue aromoB. CoctaB aroMHbIX fanep. M3oromsl. Dnexkrponbl. CTpoeHue
JIEKTPOHHBIX ~ 000JI04eK aTOMOB  MepBbIX 20 XUMHMUYECKHX  3JIEMEHTOB
[Tepnonnueckoii cucremst .M. Menneneena

BaKOHOMepHOCTI/I B HM3MCHCHHH CBOMCTB XHMMHYECKHX DJIEMECHTOB NEPBBIX TpéX
NnepuoaoB, Kajlusd, KaJlblUud (paL[I/cha 4ATOMOB,  DJICKTPOOTPHUHIATCIBHOCTH,
MECTAINIMYCCKUX U HEMCTAJNIMYCCKHUX CBOI\/JICTB) n ux COGI[I/IHGHI/II\/'I B COOTBECTCTBHUH C
ITOJIOKCHHUEM JJICMCHTOB B HCpHOHquCKOﬁ CUCTCMC U CTPOCHUCM UX ATOMOB

3.1

3.2

Crpoenue BemecTna
Xumudeckass  CBs3b. KoBasieHTHass  (MOJSIpHAsE W HEMOJIApHAs)  CBSI3b.
DNEeKTPOOTPUIIATENIEHOCTD XUMHYECKHUX AIIEMEHTOB. Nonnas CBSI3b.
Metamnueckas CBs3b

Tumbl  KpUCTAJUTMYECKUX  PEmETOK  (aTOMHas, HWOHHAs, MeTaJuIhdecKas),
3aBUCUMOCTb CBOMCTB BELIECTBAa OT THUIIA KPUCTAJUIMYECKOW PEIIETKH U BUIA
XUMHUYECKOUN CBI3HU

Baxuelimme mnpeacTaBuTEeNM HEOPraHMYECKMX BemlecTB. Hemeraimbel u uXx
coeMHeHus. MeTaibl M UX COeIUHEHUS

4.1

Knaccudukanms w HOMEHKJIATypa HEOPraHWYECKMX COEAMHEHHH: OKCHI0B
(coneobpa3yrolie: OCHOBHbIE, KUCIOTHBIE, aM(POTEpHBIE) U Hecoeo0pa3yollue;
OCHOBaHUU (ménoun u HEpacTBOPHMBIE OCHOBaHMS); KHCJIOT
(kucmopocoaepKane 1 OeCKUCIOPOIHBIC, OJHOOCHOBHBIE U MHOTOOCHOBHBIC);
coJiel (CpeTHUX U KHUCIIBIX )

4.2
4.3

Ou3nyecKkue U XMMHYECKHUE CBOMCTBA MPOCTHIX BEIIECTB-HEMETAIJIOB: BOJOPOJIA,
XJI0pa, KACIOpOo/a, cephl, a3ota, hochopa, yriaepoaa, KpeMHHUS
Ou3nYecKue 1 XUMUIECKHE CBOMCTBA MPOCTHIX BEIIECTB-METAIIJIOB: IUTHUS, HATPUS,
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Kauus, Mar"vs W KaJbLUs, aJIOMUHUSA, XKelle3a. OJIEKTPOXMMUYECKUH psif
HaIPsHKEHUN METaJIOB

du3znueckue M XHMHYECKHE CBOMHCTBa BOOOPOJHBIX COC,Z[I/IHGHI/Iﬁ HEMCTAJJIOB:

44 XJIOPOBOAOPO/Ia, CEPOBOIOPO]IA, AMMHAKA
dusnueckue M XUMHUYECKHME CBOMCTBA OKCHAOB HeMmeramioB: cepel (IV, VI),
4.5 azora(ll, IV, V), dochopa(lll, V), yrnepoma(ll, IV), kpemuusa(I1V). Ilomyuenue
OKCHJIOB HEMETAIJIOB
46 Xumuyeckue cBoucTBa OKcHIOB: MeTawioB [A-IIIA rpymnn, nuuka, memu(Il) u
xenesa(ll, IIT). IToydyeHne oKCUI0B METAIIIIOB
XUMHYEeCKUE CBOMCTBA OCHOBaHMM M aM(OTEpHBIX THUIAPOKCUIOB (Ha HpUMeEpe
4.7 THJIPOKCUIOB aJIFOMUHUS, KeJe3a, HuHKa). [lomydenne ocHoBaHui 1 aM(pOTEPHBIX
TUAPOKCHIOB
OO0mme XWMHUYECKHE CBOMCTBA KHCIOT: XJOPOBOJOPOJHOM, CEPOBOJOPOIHOM,
48 CEPHHUCTOH, cepHovﬁ, a30THOH, (hocopHOIA, “erMHI/Ie]EOf/'I, erHBHOﬁU. Oco0sie
XUMHYECKHE CBONCTBA KOHIICHTPUPOBAHHOM CEpHOM W a30THOW KHCIOT.
[Tonyuyenune kucior
4.9 OO0mre XuMHYECKUE CBOMCTBA cpenHux coseid. [lomydenue conei
410 [lonyuenue, coOupaHue, pacro3HaBaHHWE BOJOPOAA, KUCIOPOJA, aMMHAaka,
YIJIEKUCIIOTO Ta3a B 1abopaTopuu
411 [lomyyenne ammmaka, CepHOW M a30THOW KHUCIOT B HpOMbIIUICHHOCTH. OOmme
CIOCOObI OTYyYEHHUS] METAJUIOB
4.12 ['eHeTnyeckas CBSI3b MEXAY KJacCaMHU HEOPTraHMUYECKUX COCTUHEHHM
5 XUMHUYECKUE PeaKINU
Knaccudukanus XMMUYECKUX pEaKIHid MO Pa3luYHBIM MPU3HAKAM: MO YUCTY H
5.1 COCTaBy YYaCTBYIOIIMX B pEAKIHUU BEIIECTB, MO TeIioBoMy 3ddekry, 1o
M3MEHEHUIO CTENEHEeH OKUCIICHHS] XUMUYECKUX JIEMEHTOB
59 TernnoBoit 3pPexT XUMUUECKON peaklny, TEPMOXUMHUECKUE YpaBHEHUS. DK30- U
SHIOTEPMUUYECKHE pEaKI. TepMOXUMUYECKNE YPAaBHEHUS
OKHMCIUTENbHOBOCCTAHOBUTENbHBIE peakuuu. OKHUCIUTETM W BOCCTAaHOBUTEIU.
5.3 [Iponeccer OKHCIIEHUS u BOCCTaHOBJICHUSI. ONeKTPOHHBIN OanaHc
OKHCITUTEIbHOBOCCTAHOBUTEIILHON PEAKLIUU
54 Teopus 3MEKTPOIUTUYECKON auccouuanuu. KaTHuoHbI, aHUOHBI. DIEKTPOIHUTHI U
' HEINEKTPOJIUTHI. CUIIbHBIC U ca0ble AIEKTPOIUTHI. CTENeHb JUCCOIHAIIIT
55 Peakuuun I/IOHHOF(.)' oOMeHa. YcioBus HpOTeKaHI/Iﬂv peakinuii MOHHOTO OOMEHa,
MIOJIHBIE U COKpAIllEHHbIE MOHHBIE YPABHEHUS PEaKLIUi
6 XuUMHS ¥ OKpyXkarouasi cpeia
BemectBa u Marepuansl B IOBCEIHEBHOM KU3HM 4YeloBeka. be3zomacHoe
6.1 WCITOJTh30BAaHUE BEIECTB U XMMUYECKUX peaKIuil B 1aboparopuu u ObiTy. [lepBas
MOMOIIIb NPU XUMUYECKUX 0KOTaX U OTPABIECHUSIX
XUMUYECKOE 3arpsA3HEHHE OKPYKAIOIeH cpebl (KHUCIOTHBIE AOXIH, 3arpsi3HEHHE
MOYBHI, BO3JyXa W BOJOEMOB), CHOCOOBI ero mpenoTBpamieHus llpenenpHas
6.2 nomyctumasi  koHueHtpauus BemiectB (IIJAK). Pomp xumum B pemieHuun
DKOJIOTMUECKUX TMpoOsieM. YculeHue MapHUKOBOro JQdekra, paspyllieHHe
030HOBOTO CJIOSI
[Tpumenenue cepsl, a3ota, pocdopa, yriepoja, KpeMHUSI U UX COETUHEHHH B OBITY,
6.3 MEJIUIIMHE, MPOMBILIUIEHHOCTH U CEIbCKOM XO03siiicTBe. [IpumMeHeHune MetanioB u

CIUIaBOB (CTaslb, YyT'yH, AIOPATIOMUHUMN, OpOH3a) B OBITY M IMPOMBINIJIEHHOCTH UX
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coenuHeHn#. [IoHATHE O KOPPO3WH METAJUIOB, OCHOBHBIE CIIOCOOBI 3alIUTHI UX OT
KOPPO3UH

[IpupogHble HWCTOYHHMKM  YTJIEBOAOPOAOB (yroib, NPUPOAHBIA Ta3, HEPTH),

64 MIPOJIYKTHI MX IepepadboTku (OEH3MH), UX POJIb B OBITY U MPOMBIIIJICHHOCTH
[lepBoHayanbHbIE TOHATHA OO0 OPraHWYECKMX BEHIECTBAX KAK O COCTUHEHHSIX

6.5 yriiepoja (MeTaH, 3TaH, TWJICH, alleTWICH, 3TAHOJI, INIMIEPUH, YKCYyCHas KHUCIIOTA).
[ToHsATHE O OMOJIOTMYECKH BAaXKHBIX BEIECTBAX: KHMPax, OeNKax, YriIeBoJax — M UX
POJTH B J)KU3HH YEIIOBEKA

7 Pacuérer:

7.1 1o popMysiaM XUMHYECKUX COSTUHEHUHN

7.2 Macchl (MacCOBOM) J0JIM PACTBOPEHHOTO BEIIECTBA B paCTBOPE

7.3 0 XUMUYECKUM YPaBHEHUSIM
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CIIOCOBbbI OHEHKH JOCTHXEHHUA YYAIIUMUCA [TTAHHUPYEMbIX
PE3YJIbTATOB

Ha ypokax XuMHHM OLEHMBAHMIO TOJICKAT CIEIYIOIIUE CHICIU(DUICCKUE YMEHUS:
BBIICIIATh CYIECTBEHHBIC IIPU3HAKM OCHOBHBIX XHMMHYECKUX IIOHATUH; HCIOJb30BaTh

MOHSATHUSA JUTSt OOBSICHEHHS OT/IENIbHBIX (dakToB u SIBJICHUIA;
BbIOMPATh OCHOBAHUS M KPUTEPHUH IS KilacCUUKAITUN BEIIECTB U XUMHUECKUX PEaKIHii;
yCTaHABIIMBATh  MPUYMHHO-CIICJICTBEHHBIC  CBSI3W  MEXKIYy OOBCKTAMH  H3YUYCHHS,
MPUMEHSTH B IPOIIECCE MO3HAHUS ~ IIUPOKO  HUCIOJIb3yeMble B XUMUU
CHUMBOJIMYECKHE (3HAKOBBIC) MoleIH  (XMMHUYECKUU 3HAK — CHMBOJIDJIEMEHTA,
XuMHuueckas popMmyiia, ypaBHEHHE XUMUYECKOUN peakinn);
peoOpa3oBHIBATH MOJIETIbHBIE MPEICTaBICHUS Opyd  pelieHuu  y4eOHO-

MO3HABATEJIbHBIX 33/1a4;

BBISIBJISTH M XapaKTEPU30BaTh CYIIECTBEHHBIC TPU3HAKU U3YUaEMBbIX BEIIECTB U XHMHUECKUX
peaKIuii;

BBITIOJTHSATE PAacUYeThl 0 XUMHUYECKAM (HPOPMYJIaM U ypaBHEHUSM XUMHUUYCCKUX PEaKIUi;

TUTAHUPOBATH U MPOBOIUTH XUMUYECKHI SKCIIEPUMEHT.

JUis opraHM3anMM TEKYIIEro OIEHUBAaHUS O0pa30BaTEIbHBIX PE3YJbTATOB HA YpPOKax
XUMHUH MOTYT IIPUMEHSITHCS:

YCTHBIH OIPOC C HUCITOJIb30BAHUEM CHCTEMBI CIICIIUATBHO ITOI00PaHHBIX YCTHBIX BOIIPOCOB;

MMCBMEHHBIA OMPOC HAa OCHOBE CHUCTEMBI 3aJlaHUN PA3IMYHOM THUIIOJIOTUU U YPOBHS
CJIOXHOCTH JUISI OIEHKH YCBOCHHSI OTICIIBHBIX 3JIEMCHTOB COJICPKAHHSI KOHKPETHOH TEMBI, B TOM
yucle 3aJaHuil, MMEIOIIHUX XapaKTep «MBICIEHHOTO OJKCIEPUMEHTa», KOTOpble TpeOyloT OT
00yJaromuXCsl MPUMEHEHHS 3HAaHWI B HOBOM KOHTEKCTE WIIH IS PEIICHUS HECTaHIaPTHBIX 33134,

BBITIOJTHEHUE MPAKTUYECKUX pabdoT, TO3BOJAIOIIMX OICHUBATh YMEHHUS pPaOOTHI C
XUMHUYECKHUMH BEIIECTBAMU U J1aOOPAaTOPHBIM 00OpYAOBaHHWEM, MPHUMEHEHHE TEOPETUICCKIX
3HAHUU Ha MPAKTHUKE.

B cuny paszHooOpaszusi popM M METOJOB TEKyIllee OIICHHUBAHWE Y4YEOHBIX JIOCTHMIKEHUU
00y4aromuxcsi MO3BOJISIET:

— OCYHIECTBJIATH nu(depeHITMPOBAHHBINA MOIX0/ K 00YUYAIOIIUMCS C 1ETbI0 BBISBICHUS MX
CIIOCOOHOCTH K MPUMEHCHHIO 3HAHWH B PA3IMYHBIX CHTYAIMSX, TOTOBHOCTH K CAMOKOHTPOIIO U
CaMOOIIEHKE Pe3yIbTaTOB CBOMX JOCTHKECHHIA,

— BBIABJIATH IPUUMHBI 3aTPYJHEHUI 00ydaromuxcs npu padboTe ¢ yueOHbIM MaTepUaioM;

— CIEAWTHh 3a XOJIOM TMporecca OOydeHHs W TIO0 Mepe HeoOXOIUMOCTH OMEepaTUBHO
KOPPEKTUPOBaTh (POPMBI €r0 OpraHu3aluu, OCOOEHHO B YAaCTH CAMOCTOSATEIbHON MO3HABATEIBHOMN
JeATETbHOCTH O0yUJarOIINXCA.

Tematuueckoe OllEHMBaHWE MPEIMETHBIX pPE3yabTaTOB 10 XUMHH HAMpaBiIeHO Ha
KOMIUIEKCHYIO OLIEHKY 3HaHMM M yMEHHUH oOyyarommxcs T[OCjie 3aBEpIICHUs H3y4eHUs
OTIpeZIeIEHHOW TeMbl WM pazfena y4eOHol mporpaMMbl. OHO TOMOTaeT Y4YHUTENO0 ONpeAeTUTh
YPOBCHBb YCBOCHUA MaT€purajia U TOTOBHOCTb 06yanOIHHXC$[ K I[aJ'II)HeI\/JIIHGMy HN3YUCHUIO ITPEAMCETA,
a TaKke CKOPPEKTUPOBATh 00pa30BaTEIbHBIN MPOIIECC IS JOCTHKEHUS JIYUIITNX PE3yIbTaTOB.

OIIeHI/IBaHI/Ie YCTHBIX OTBE€TOB

OnHOM M3 TPaAUIMOHHBIX (OPM MPOBEPKU 3HAHUN W YMEHUH OOYUaIOLIMXCS SBISETCA
ycTHbIi onmpoc. K MeTogam yCTHOrO KOHTpPOJII OTHOCATCS: Oecela, paccka3d Y4eHUKa,
00bsICHEHHE, KOMMEHTHUPOBAHNE TEKCTa YUeOHMKA, YTEHHE CXEMBbI, COOOIIEeHHE. Y CTHBII Ompoc
UCIOJb3YeTCsl B XOJ€ PA3JIMYHBIX TUIIOB YPOKOB, Yallle B Hayalle ypoKa ¢ LENbI0 aKTyalIn3aluu
3HaHUI, HEOOXOJUMBIX JUIS M3y4YEHHs HOBOT'O TEOPETHUECKOro MaTepuania, a Takke B KOHIIe
ypoKa AJii MEPBHYHOTIO KOHTPOJISI U 3aKPEIICHHsI TOTYYEHHbBIX Ha YPOKE 3HAHHH.

B kauecTBe OCHOBHOTO MHCTPYMEHTApUs YCTHOI'O OIPOCa BHICTYMAEeT CUCTEMa BOIIPOCOB,
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MOCTPOCHHBIX HAa OCHOBE KOHKPETHBIX 3JICMEHTOB COJCPXKAHHS WU3Y4EHHOTO Marepuaia, 0o
HOBOTO Marepuana, ToJIexanero 3akperuieHuio. Copep)kaHue BOIPOCOB  YUHTENb
ompeneNiieT ¢  Y4eTOM  MOJATrOTOBJICHHOCTH  OOYYAIOIIMXCA HAa MOMEHT HM3y4YCHHS
COOTBETCTBYIOIIETO MaTepHaa.

IIpy oueHUMBaHMM YCTHOrO OTBeTa OOYyYaroIIEerocss Ha IMOCTaBJICHHBIM BOMIpOC
11€J1eCO00pa3HO IPUMEHSTh CIENYIOLINE KPUTEPHH:
OTtMmeTKa «5» CTaBUTCS IIPU YCIOBUH, €CITH 00yJarOIHIACS:

— JIaeT MOJIHbIA apryMEHTUPOBAHHBIN OTBET, U3JI0’KEHHBIN B ONPEICICHHON JIOTHYECKOM
MOCJIEIOBATENLHOCTH;

— JEMOHCTPUPYET MNOHUMAHUC CYIIHOCTH COOTBCTCTBYIOIIUX XHMHYCCKHUX HOHHTHﬁ,
3aKOHOB " Teopnﬁ, HCIIOJIB3YCT UX BO B3aMMOCBIA3U JIA 00BSICHEHHS paccMaTpuBaACMBbIX SIBJICHHI
1 CBOMCTB HN3y4aCMBIX BCHICCTB,

— YCIEIIHO peali3yeT IMOJYYCHHbIC paHee 3HAHHWS JJIi TOCTPOCHHUS BBIBOJOB U
00001IEHNI.
OTtMeTKa «4» CTaBUTCS [IPH YCIOBUH, €CITH 00yJarOIHIACS:

— JIaeT OTBET, JONYCKAOLINI HEKOTOPbIE HETOYHOCTU B TOJIKOBAaHUU CYLTHOCTH (DaKTOB U
SBJICHHUM, O KOTOPBIX HJIET PEYb;

—  CaMOCTOATCJIBHO YCTPaHACT UMCIOIHUECA B OTBETC HECTOYHOCTH.

OtMmeTtKka «3» cTaBUTCS [P YCIIOBUU, €CIIU O0yYarOIIUICS:

— JAacT OTBCT, KOTOpLIﬁ 110 COACPIKAaHUIO B OoJbIIEH YacTu YAOBJICTBOPSICT Tp€6OBaHI/I${M
K OTBCTY Ha OTMCTKY ((4)), HO J0IIyCKacT OIINOKU IIprU HCIOJB30BAHUN TCOPECTUUCCKOIO H
q)aKTOJ'IOI‘I/ILIGCKOFO Martrcepuaiia,

— HC JACMOHCTPUPYCT YMCHHSA 110 YCTAHOBJICHHUIO CBA3U MCXKAY H3YUCHHBIM pPAHCC U
HOBBIM TCOPCTHUICCKUM MATCPHAIIOM;

—  3aTpYAHSETCS B MOCTPOCHUH BHIBOJIOB M OOOOIICHMUIA;

— JOMYHICHHBIC OIIINOKHU HCIIPABJEICT C IOMOIIBIO YUUTCIIA.

OTtMmeTKa «2» CTaBUTCS IIPU YCIOBUU, €CITU 00yJaroLHHCs:
—  JlaeT HEBEPHBIN OTBET;

— TMOKa3bIBaECT OTCYTCTBHE 3HAHUM COOTBETCTBYIOIINX TTOHSTHH
Y 3aKOHOMEPHOCTEM;
— HEBEPHO TMPUMEHSET H3YYCHHBIC TIOHSATUS, 3aKOHBI U TEOPHUH JUIA OOBSICHEHHS
paccMaTpUBaEMbIX SIBJICHUH U CBOMCTB M3y4aeMbIX BEILIECTB;
— 3aTpPyJIHAETCS B HUCIIPABJIEHUU JOMYIICHHBIX OMIMOOK KaK CaMOCTOSATEIhHO, TaK U C
MTOMOIIBIO YYUTES.
OneHuBaHmne NMCbMEHHBIX padoT

B mpaktuke mnpenojaBaHMS XHMMHUM B pPaMKaX TEKYILErO M TEMATHUYECKOTO KOHTPOJIA
3HAHUWA HCIOJIb3YIOTCS  pas3iuyHble MHCbMEHHble 3agaHus. llpu Bcem pasHooOpasuu
MIMCBMEHHBIE 33/1aHUS CXOJHBI IO CBOEH LIEJIEBOM HANPABICHHOCTH, CyTh KOTOPOH 3aKJIIOUAETCs B
TOM, YTOOBI HE MPOCTO YCTAaHOBHUTH, YTO 3HAIOT M YMEIOT OOy4arouiuecsi, CKOJbKO 00ecredHTh
OOBEKTHBHYIO OIIEHKY TOTO, KaK M B KaKMX B3aHMMOCBS3SX OHHM MOTYT IPUMEHSTHh MOJYy4YEeHHBIE
3HAHUA U YMEHUS JUIS aHaIN3a, 00bSICHEHUS U POTHO3WPOBAHNUS PA3IMYHOTO POJIA SIBJICHUH.

Oxapakrepu3yeM OCOOEHHOCTH OLIEHHBAHHUS HEKOTOPHIX BHUIOB 3aJaHH, KOTOpbIE
TPaJULIMOHHO HCIIONB3YIOTCS JJisl TMPOBENIEHUS OLEHOYHBIX IMPOLEAYp B paMKax TEKYILEro
U TEMaTHUYECKOTO KOHTPOJISI 3HAHUH.

XUMHU4YeCKUH JUKTAHT.
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XUMHUYECKUH JUKTAHT COCTOUT M3 TEpPEeYHs BOIPOCOB, NPOBEPSIONIMX 3HAHUSA Ha
PETPOAYKTHBHOM YPOBHE, TPEOYIOIIMX OBICTPBIX M KpaTKHX OTBETOB. Hampumep: 3HaHue
CHMBOJIOB XUMHUYECKHX JIEMEHTOB, ()OPMYII U Ha3BaHUN BEIIECTB, TEPMUHOJIOTHH U TIP.

[Ipu oueHMBAaHMM XWMHYECKOTO IUKTAHTA II€JIECOO0Pa3HO MPHUMEHATh CIEIyIOIIne
KPUTEPHH:

OTMeTKa «5» CTaBUTCS IPU yCJOBUH, €CIH O0ydYaromuiics BepHO 3amuchiBaeT oT 95 no 100%
OTBETOB;

OTMeTKa «4» CTaBUTCS INPH YCIOBUH, eciii oOydarommiics BepHO 3anucbiBaeT oT 80 1o 94%
OTBETOB;

oTMeTKa «3» CTaBUTCS MPH YCIOBUH, €ClU oOydarommiics BepHO 3amucbiBaeT oT 60 1o 79%
OTBETOB;

OTMeTKA «2)» CTaBUTCS MPU YCIOBUH, €CiId 00ydaromuiics 3anucbiBacT MeHee 60% OTBETOB.

TecTtupoBanue.

MOXHO BBIAEIUTh OCHOBHBIE BHJbl TECTOBBIX 3aJaHUN, KOTOPbIE HCIOJIb3YIOTCS JUIS
MIPOBEPKH 3HAHUI M yMEHUI 00yUJaIOMIMXCs 10 pa3IMYHbIM TeMaM:
C BBIOOPOM OTBETA/OTBETOB (Ipeliaraercss BbIOpAaTh MpaBHIbHBIE OTBET/OTBETHI W3
IIPEUIOKEHHBIX BAPHAHTOB);
C KOpPOTKHMM OTBETOM (TpeOyercs Jatb  KpaTKui OTBET  Ha
BOIPOC WJIM BBIIOJHUTH 331aHUE B HECKOJIBKUX IIPEJJIOKECHUSIX );
Ha COOTBETCTBHE (HY)KHO YCTAaHOBUTH COOTBETCTBUE MEXK/y JIEMEHTAMHU JABYX MHOXKECTB);

Ha IIOCJEIOBaTEeNbHOCTE  (TpeOyeTcs  pacCTaBUTh  3JEMEHTHI B NPABUIBHOU
[10CJIEI0BATEIbHOCTH).

LlenecooOpa3HO MPUMEHUTh HOPMATHBHOE THMXOTOMHYECKOE OLIEHHBAHUE PE3yIbTATOB
BBITIOJIHEHUSI Ka)XKJIOTO TECTOBOTO 3a/laHUsl, HAIPABICHHOTO Ha IPOBEPKY YCBOCHHUS OJHOTO
3IIEMEHTA COACPIKAHHUA.

[Ipumepnass  mkana  mepeBoja  Oaymtla B OTMETKY  (pa3pabartbiBaeTcs B
00pa3oBaTebHON OpraHU3aIINH ):
oTMeTKa «5» CTaBUTCA MpHU YCIOBHMHM, eciu oOyuwaromuiics Habpan or 85 o 100% ot
oO1rero ymncia 0aios;
oTMeTKa «4» CTaBUTCS MpH YCIOBUHU, eciM oOydwarommuiics HaOpan ot 65 g0 84% ot
o011ero yucia 0ajos;
oTMeTKa «3» CTaBUTCS MpH YCIOBHUHU, ecinu oOydarommuiics Habpan ot 50 mo 64% ot
o011ero yucia 0ajos;

O0TMeTKA «2» CTaBUTCS MPHU yCIOBUH, €ciiu o0yyatomuiics Habpan meHee 50% ot oOuiero uncia
0asIoB.
OueHnBaHue pelieHUs1 pacyeTHBIX 3a/1a4.

PacueTHble 3amaum MO XMMHUM B CHCTEME OIICHMBAHUS UIPAIOT BAXKHYIO pOJIb B
OIICHKE YypOBHA TIOHMMaHUS M YCBOGHHUS MaTepuana oOywaromumucs. OHU TO3BOJISIIOT
MPOBEPUTh HE TOJIBKO 3HAHUE TEOPETUUYECKUX OCHOB XHMMHH, HO U YMEHHUE IPUMEHATh UX Ha
MPaKTUKE, MPOBOJUTH PACUEThl, AHAIM3UPOBATH PE3YJbTAaThl W JIeJaTh BBIBOJBL. PacueTHbIe
3a/la4yd MOTYT BKJIIOYATh B ceOsl pelieHHe ypaBHEHUH XMMHUYECKUX PEaKIHi, pacdyeT MaccChl,
o0beMa, KOHIICHTPAIIMM BEIIECTB, a TaKXKe OIMPEACIICHHE APYTHMX XUMHUYECKHX IapaMeTpoB.
PacyerHple 3aaun MOMOTalOT pa3BUBATh JIOTUYECKOE MBIIUICHWE, yMEHHE paboTaTh C
JTAHHBIMU | MIPUMEHSTHh TEOPETUYECCKUE 3HAHMS HA MPAKTHKE.

[Ipn oneHWBaHWM THUCHBMEHHBIX PEIIEHWH pacYeTHBIX 3aJad PEKOMEHIYeTCs IO
BO3MOKHOCTH Ha BCEX JTamax HCHOJIb30BaTh OOOOIIEHHBIE KPUTEPUU OICHUBAHUS TaKUX
3amanuit B KMM OI'D (Ha ypoBHe ocHoOBHOro ob6Omero o6OpasoBanus) u KUM EID (Ha
YPOBHE CpeHEero 001mero 00pa3oBaHus) MO XUMHH.

Pemenne  pacueTHOW  3agauyu  TpEANONaraeT  BHIIOJHEHHE  ONpeAesIeHHOU
MOCNEOBATEIPHOCTH  JIOTUYECKMX  JIEHCTBUH ¢ (QU3MYECKUMH  BeJIMYMHAMHU Ha
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OCHOBAaHMM COOTHOUIEHMM BEIECTB — YYaCTHUKOB pEaKkUMU. B 3aBHCHMOCTH OT YCIIOBUS
3aJa4d KOJIMYECTBO TAKHUX JIOTMYECKUX AECUCTBUM MOXeT ObITh pazauuHbIM. [loaTomy mnpu
OLIGHUBAaHMM  BAXXHO  yYUTHIBATH TO, Kak OOydYaloOmMiiCs  BBICTPaMBAET  HYXHYIO
IIOCJIEZIOBATEIBHOCTD JTUX JACUCTBUM, M OLEHUBATh KaXk[JO€ W3 BBIIOJHEHHBIX JEHCTBUM,
KOTOpOE OyJeT ABISATHCS FIEMEHTOM OTBETA.

OOBEKTOM OLICHUBAHUS PEIIEHUS PACUETHBIX 3a/1a4 SIBJISIOTCSL:

1) npenmerHblii pesyabTaT — CcOPMHPOBAHHOCTH YMEHHs IIPOBOAMTH PACUETHI IO
YPaBHEHHIO XUMHUYECKOW PEaKIny;
2) MeTanmpeaMeTHBIE PE3yNbTaThl — C(OPMHPOBAHHOCTh YMEHHI CTPOMThH JOTHYECKUE
paccyXIeHHUS, CAMOCTOSITEIILHO BRIOUPATH CIIOCO0 PEIICHUs YUeOHOU 3a1a4u.
Jloruyeckue AEHCTBHSI, KOTOPBIC SIBIISIOTCS HEOOXOAMMBIMU ISl PEUICHUS pPACUETHOMN
XMMHYECKOH 3a71a4M 10 YPABHEHUIO XUMUYECKON peaKlUu:

1) cocraBneHue ypaBHeHMS XMMHMYECKOH PEaklHH, O KOTOPOH HIET pedb B yCIOBHH
3a]a4u;

2) ompejeneHde  COOTHOMIEHHS  KONMYECTBA  BEIIECTB —  HPONOPIHOHAILHOIM
3aBHCHUMOCTH, KOTOpas  yCTaHaBIMBAeTCSI B  COOTBETCTBUU ¢  KoddduuueHTamMu B
YpaBHEHUU PEaKIInu;

3) HaX0XJIeHUE NUCKOMOM (1)I/ISI/I‘IeCKOI7I BCJIIMYUHBI.

Kaxnoe nornyeckoe neiictBue oreHuBaercss B 1 Gayi, cymmapHbIii Oaii 3a BepHOe
pewenue 3a1aund — 3 6ayuta. Takoi NPUHIMI KPUTEPUAIBHOTO OLICHWBAHUS 11eJeco00pa3eH Ha
NepBbIX 3Tanax (OPMUPOBAHUA YMEHMS pellaTh pacdyeTHble 3ajaud. B mpouecce nzydeHus
yuyeOHOro mnpeamera «XHUMHUSA» MCIOJIB3YIOTCS 33JaHuUs, YCIOBHE KOTODPBIX JIOTMOJHSETCS
HOBBIMU  JJIEMEHTAaMU 3HaHUW, YTO MPUBOAUT K YBEJIMUEHHUIO KOJIMYECTBA Y4YEOHBIX
NeWcTBUM, HEOOXOMUMBIX Ui pelleHus pacyeTHOH 3ajgauu. Ilpu 3TOM CXOAHBIE MO CBOEMY
XapakTepy YyuyeOHble JEWCTBUSA, HalpuMep HaXO0XJAEeHHe Macchl (00beMa) BELIECTB IO
M3BECTHOMY KOJIMYECTBY BellecTBa (M HA000POT), MOTYT HOBTOPATHCS HPUMEHHUTEIBHO K
HECKOJIbKUM BelllecTBaM. B 3ToM ciyuyae Takue JeicTBus IenecooOpa3sHO OLeHMBaTh B 1
6amt. K kpurepusM OLEHHBAHHS pEIICHUS PACYETHOM XMMHUYECKOM 3aJauyd MOTYT OBITh
OTHECEHBI CIIEYIOLIUE T0KA3aTENIN MBICIUTEIbHON AEATEIbHOCTH:

1) nonumanue  XuMMuYecko#l  CymIHOCTH  Mpollecca  (COCTaBIeHHE  ypaBHEHHUS
XUMHYECKON PEaKINN);

2) yCTaHOBJIEHHE  MPOMOPIMOHATLHON  3aBUCMMOCTH  (COOTHONIEHHS) — MEKIY
KOJIMYECTBOM BEILECTBA YYACTHUKOB MPOIIEcca BO B3aUMOCBSI3H;

3) npumenenue COOTBETCTBYIOIINX Croco0oB BBIUMCIICHUS 3aJIaHHOM
(bu3NYECKOI BETUYHHBI.

PGKOMeHﬂyCTCH IIPUMCHATDH MMO3JIEMECHTHOC OICHUBAHHUC  pPCHICHUA  PACUYCTHBIX
XHUMHUYCCKUX 3aJa4:
BCPHO 3allMCaHbl TPH 3JICMCHTA OTBETA — 3 68..]'[.]13; BECPHO
3allMCaHbl ABa 3JICMCHTA OTBCTA — 2 6aﬂna; BCPHO
3allMCaH OJHH 3JICMCHT OTBCTA — 1 68.)'[.]'[;
BCC 3JICMCHTEI OTBETA 3allMCAaHbl HCBEPHO — 0 GasoB.

Jns ompeneneHuss YpOBHS CQOPMHUPOBAHHOCTH Yy OOYYaIOUIMXCS YMEHUH penath
pacueTHble XMMHUYECKHE 3aJaud IPU M3YYEHHM KaXKI0H TEMbl PEKOMEHIYETCs IPOBOJUTH
KpaTKOBPEMEHHbIE MUChMEHHbIE pPabOThl, 3a/laHus KOTOPOH BKIIIOYAIOT pacyeTHble 3a7auu
Pa3HOT0 YPOBHS CIOXKHOCTH.

KpaTkoBpemeHHasi npoBepouHasi pabora.

ITo mepe u3ydeHus 000N TeMbl Kypca XUMHUHM MPOUCXOJIUT «HAKOIUIEHUE» 3HAHUH, a
TaK)kK€ YMEHHH MPUMEHSATh UX B Pa3jIMUYHbIX y4€OHBIX CUTyalUUsaX. B LensX OLeHKH yMeHUil
INPUMEHATh MOJYYEHHbIE 3HAHUS B CHCTEME M B3aUMOCBS3M I1e71€COO0pa3HO HCIIOJIB30BaTh



57

kpatkoBpemeHnHble (10-15 wMuHYT) mnpoBepouHble pabOTHl, BKIIOYAIONIME HEOOJBIIOE
KOJIMYECTBO 3a/laHUIl pa3HBIX TUIIOB M YPOBHS CIIOKHOCTH. KpaTkoBpeMEHHbIE NMPOBEPOYHBIE
paboThI MO3BOJISIOT OLEHUTh CHOPMUPOBAHHOCTh HECKOJBKUX B3aWMOCBS3aHHBIX TOHSTHUN B
Ipolecce U3y4eHus OTJENIbHBIX 110ATEM/0JI0KOB.

KparkoBpemeHHBIE TPOBEpOUYHBIE PA0OTBI MOTYT COAECpPXKAaTh 3aJaHus, TpeOyromue
COCTABJICHUS] YpPaBHEHUM XMMHUYECKMX peakuUui (Hampumep, 3alaHus Ha XapaKTepPUCTHKY
CBOWCTB M3y4aeMbIX BEIIECTB, TEHETHUYECKYIO CBSI3b MEXKIY BEIIECTBAMH PA3JIMUHBIX KJIACCOB), a
TaKXKe pacueTHble XMMUYECKHE 3a/lauu U Jpyrue Tumbl 3aganuid. KonuyectBo 3aganuii B pabote
3aBUCUT OT THIA W CJIOXHOCTU BKIIOYCHHBIX 33JaHUN M OT BPEMEHH, OTBOJUMOIO Ha HX
BBINOJIHEHHE.

[TpumepHas IKanxa nepeBojia Oamna B OTMETKY (pa3pabarbiBaeTcsi B
00pa3zoBaTeNbHON OpraHU3aIHH):

oTMeTKa «5» CTaBUTCS TMpU YCIOBHHM, ecinu oOywarommiics HaOpan ot 85 1o
100% ot oO1mrero yucia 0aios;

OTMeTKa «4» CTaBUTCS TpHU YCIOBUH, ecnu oOywaromuiics HaOpan ot 65 nmo 84% or
o0111ero yncia 0aJljios;

oTMeTKa «3» CTaBUTCS TpPU YCIOBUH, ecnu oOywarommiicss Habpan ot 50 mo 64% ot
00111ero yncia 0aJljios;

OTMeTKAa «2» CTaBUTCS IPH YCIOBUH, ecinu oOydaronmiicss HaOpan menee 50% ot oOmiero
yricna 6auioB.

TemaTH4ecKkasi KOHTPOJIbHAs padoTa.

@opMOI  OLIEHUBAHUSA y4EOHBIX JTOCTHIKCHUH B paMKax  M3y4YECHHUS  TEMBI
WIN pa3iena Kypca XUMHH SBIISIeTCS KOHTPOJIbHasI padoTa.
IIpu opraHM3anmu U JanbHEWIIEM OLICHUBAHWU KOHTPOJIbHBIX paboT 110

XMMUU CHayaja OINpeNeNsioTCs IMOAXOJbl K IOCTPOSHHIO KOHTPOJBHOM paloThl, a 3aTeM K
0TOOPY KPUTEPHEB OIICHUBAHUS KaK OT/ICIbHBIX 3aJaHUI, TAK ¥ BCEH paOOTHI B ILIEJIOM.

3a7aHust  KOHTPOJIbHOW paOOThl OPHUEHTHPOBAaHBl HA IPOBEPKY OCHOBOIIOJIararoIuX
JJIEMEHTOB  COJEp)KaHHUA  Kypca XUMHUM M CQOPMUPOBAHHOCTH  NPEIMETHBIX U
MeTanpeIMEeTHbIX YMEeHHH oOydaronmxcs. KoHTponbHyI0 paboTy cienyeT HCIob30BaTh IO
3aBEpUICHUM HW3YYEHHs TEMbl IIEJIMKOM, a HE OTAENbHBIX NOJATEM/OJIOKOB, H3y4aeMbIX Ha
ypokax. i KOHTpONBbHOM paboThl oTOMpaercs caMblii 3HAUMMbIM Marepuan Tembl. [lo

CBOCH THUIIOJIOTHHU 3aJaHusAd KOHTpOJ'IBHOﬁ pa6OTBI AHAJIOTUYHbI 3aJIaHUsM, KOTOPEBIC
HCTIOJIB3YROTCA ITPU U3YUCHUHN KOHKPETHBIX TCM.
PCKOMCHI[yeM (QU(S17:0) 1184 (§ KpUTepun JJIA IepeBoJa O6HICI>'I CYMMBbI

HAYMCJIEHHBIX OAJJIOB B OTMETKY MO MATHOAIIBHOM IIKajIe:

OTMeTKa «5» CTaBUTCS NpPU YCIOBHM, eciu oOyuarommiics Habpan ot 85 mo 100% ot
oO1rero ymncia 0aios;

oTMeTKa «4» CTaBUTCS MpU YCIOBHM, €ciIM oOydaromuiics Habpan ot 65 no 84% ot
oO1rero ymncia 0aioBs;

oTMeTKa «3» CTaBUTCS TMpPH YCIOBHMH, eciaM oOywaromuiics Habpan ot 50 go 64% ot
o01m1ero yucia 0ajos;

OTMeTKAa «2» CTaBUTCS MPHU YCIOBUH, €CiIM oOyuaromuiics Habpan meree 50% ot oOriero yncia
0aJIoB.

Onenka npakTu4yeckoi padoTsl

Brimonnenne  mpakTudeckux — paboOT  mpeamosjaraerT  KOMIUIEKCHYIO — OIICHKY
00pa30BaTeNbHBIX JOCTHKEHUN 00YUaIOIUXCSI ¢ yYETOM B3aMMOCBSI3U OT/IENIbHBIX MOKa3aTeNei.

KonTponmmpyemMbiMu pe3ysibTaTaMH BBIOJHAEMBIX JACHCTBUN SIBISIOTCS 3HAHUEBBIA W
JeSITeIbHOCTHBIN KOMIIOHEHTBI, KOTOPBIE TIPEICTABICHBI B TAOJIHIIE.
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Koumponupyemvie pe3ynomamsi 8bIn0IHAEMbIX OUCMBULL, UX OYeHUBAHUE

3HaHHEeBLIH KOMIIOHEHT Onenka JlesATeJbHOCTHBIN KOMIIOHEHT Onenka
(6anbI) (0anbI)
1) 3unanue 1a00PaTOPHBIX CIIOCOOOB 1 1) CobGmomenue mpaBuin Oe3omac- 1
MOJTy4eHUsI KOHKPETHBIX BEIICCTB; HOW paboThl TIpU BBIIOJHEHUU
BHaHUE (PU3MYECKUX U XHUMHUYECKHUX XHUMHUYECKHX OIBITOB
CBOICTB BEIECTB, KOTOPBIC CICAYET
YIUTBIBaTh TIPH BBIOOpE HEOOXO.IHU-
MOTO crioco0a UX COOMpaHHs
2) 3uaHue (U3NYECKUX U XUMHU- 1 2) CoOmtoseHre mpaBuwil PadOTHI 1
MECKHX CBOWMCTB BEUIECTB, KOTOPHIE ¢ J1abopaTopHBIM 000pYyIOBaHUEM
CIIeyeT YYHUTHIBATH IPU BEIOOpPE MIPH MOHTaXKe TPUOOPOB
HE00XO0AUMOTO croco0a ux
coOupanusi (METOJaMU BBITECHEHHS
BO3JyXa M BOJbI) M I JIOKa3a-
TEIhCTBA  HAIWYHMS  TOJYyYEHHBIX
BEILICCTB
3) 3HaHMe YCIOBUH MPOTEKAHUS 1 3) I'pamoTHOE ObecneueHue ycio- 1
XUMHYECKHX IPOIECCOB, HCIIOJb- BUH I NIPOBEACHUS XUMHYCCKHX
BYEMBIX JUIsI TIOJYYCHHS W HCCIIe- MPOIIECCOB (HAarpeBaHue PeaKInOH-
IMOBaHUSs CBOWCTB 3aJJaHHBIX HOW CMECH; U3MEJIbYCHHUE TBEPIIBIX
BEILICCTB BEIIECTB; PAacCTBOPEHHE BEIIECTB
B BOJIC U T. [I.)
4) MHcronp3oBaHHE  XUMHUYECKOH 1 4) OcymecTBieHrue HaOIOICHUIHA 1
CUMBOJIMKM  JUII  COCTaBJICHHS 3a X0JIOM TIporiecca, GUKCHPOBaHNE
dbopMyn BemecTB U ypaBHEHUU U OTMHCaHUE er0 Pe3yNbTaToB
OCYIIECTBIISIEMBIX XUMHUYECKHIX
[peaKLMii
5) dopMynupoBaHHWE  BBIBOJIOB U 1 5) CocraBieHre oT4eTa O MpOJe- 1
000011IeHu I o pe3ynbTaTam JaHHOM paboTe
MPOBEJICHHBIX MCCIIEIOBAHUN

MaxkcumMalibHBI| UTOroBb 0aut; 10

OTMeTKa 10 TATHOAIIFHON IIKAJIE;

«5» — 9-10 6amioB
«4» — 7-8 Gamios
«3» — 5-6 6amioB
«2» — MeHee 5 OamIoB

OueHuBaHMe NPOEKTHOM M UCCJIEI0BATEbCKOM 1eITeJIbHOCTH

ACATCIBHOCTD

IIpoekTHas W wuccaenoBaTeNbCKas dopmupyer y o0Oydaroummxcs
CIIOCOOHOCTh JIEHCTBOBaTh CaMOCTOSITENIbHO, HMHHUIIMATUBHO M OTBETCTBEHHO, HCIIOJIb3YS
IpeIMETHbIC 3HAHHsI B KaueCTBE MHCTPYMEHTA JUJIsl pelieHus npobiaeMbl. YueOHas MpOeKTHas U
UCCIIEIOBATENbCKAsT AEATENbHOCTh JIOJDKHA 3aBEpIUaThCsl MaTepHaIbHBIM MPOJIYKTOM:
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MaKeTOM, MOJEJbI0, OTYETHBIMH MaTepHuanaMu (B cliydae MpPOEKTa), MMCbMEHHBIM OTYETOM
(pedeparom, aHATUTHYECKUMU MaTepHallaMHt, CTEHIOBBIM JIOKJIAJIOM U Ip.).

OO0s3aTeNIbHBIM YCIIOBUEM IPOCKTHOM W HCCIEJOBATEIbCKON AEATEIBHOCTH SIBISCTCS
BE/ICHHE THEBHUKA, B KOTOPOM OTPAyKarOTCS BCE ITAIbl PadOTHI, 3a1auu Ul KakJOro JTarma
U TPOCICKHBACTCS aJIrOPUTM PabOTHl HAJN NPOCKTOM WM  HCCIEAOBaHUEM.  XOJ
IKCIIEPUMEHTAa M €ro pe3yiabTaThl (UKCHPYIOTCS B IPOTOKOJIE.

JIns OLEHKH pe3yabTaTOB IPOEKTa WIJIM HCCICNOBAaHHMS HEOOXOIMMO HCIIOJIB30BaTh
3apaHee  pa3paOOTaHHbIE  OLEHOYHBIE JIUCTBI C  BO3MOXKHOCTBIO ~ y4eTa  CTEIEHH
CaMOCTOSITCNIbHOCTH, Y4YacTHsi paboThl B TIpyIIe, COOTBETCTBUS BBIOPAHHBIX METOJIOB,
nenenoyiaraius, (GopMynupoBaHHs NpoOIeMbl W 3agadu paboThl, PabOTHI C MCTOYHHKAMHU
uHpOpMAaLIUH U TIp.

HToroBas oneHKa MO TMPOEKTY M HCCICAOBAHHMIO JOJDKHA CKIAIBIBATHCA M3 CYMMBI
0aJuIoOB 3a KaXKAbIi 3Tan padoThI.

Ilapamempbi oyeHu8anUs NPOEKMHO-UCCI008aMENbCKUX pabom

Bceero
Ne Conep:xanue Kpurepuu oneHuBaHus G108
1 Bri6op Tembl 1 paboTa 00y4aromierocs (0-10)
1.1  |AKTyaJbHOCTBH TEMBI 0 — He o0o3HauUeHa; 0-1
1 — obocHOBaHa
1.2 ITocranoBka 0 — e obo3HaueHa; 0-1
MPOOJIEMBI/THITOTE3bI 1 — runore3a 4eTko 0003HAUYCHA
1.3  [Uenenonaranue 0 — He 0003HAUYEHO WJIM LIETh HE COOTBETCTBYET 0-2
THIIOTE3E;
1 — nenu 0603HAYECHBI, COOTBETCTBYIOT THUIIOTE3E;
2 — 1enu 0003HAYEHBI, COOTBETCTBYIOT THIIOTE3E,
3aJ]a4M MMOCTABJICHBI, COOTBETCTBYIOT LIETTH
1.4 MeTtoasl 0 — mer; 0-2
1 — Ha3BaHO, HO HET MOJJPOOHOTO OIMCAHHS;
2 — OMHUCAaHO MOJAPOOHO, IETATLHO
1.5 I]?BIHOJ‘IHGHI/IG I;)2160%1. 0 — mer; 0-2
C3YJIBTATBL. BBIBOMBL | _ hesynpTaTel MpuBENeHB, HO HE MOKA3aHO, KaK
MIOJTy4YEHBI;
! — OMHMCAaHO, KaK BBINIOJIHEHA paboTa, YETKO
BBIJICTICHBI PE3YIbTAThI, C/IETaHbI BBIBOIBI
1.6 Cunoricuc | — CaMOCTOSITEIHLHOCTSD; 1 0-2
— YETKOCTh CTPYKTYpPBI
2 3ammra (0-10)
2.1 ['pamoTHOCTH —  I'PaMOTHOCTb U CTPYKTYpPUPOBaHHOCTH 0-5
[ MCTKOCTD BBICTYILICHMUS,
BBICTYTIIICHUA 2 — IOCJIeI0BATEIBLHOCTD, YETKOCTE;
— COJEpKATENbHOCTh, BCE OCHOBHOE H3IJI0KEHO,
CyTh pabOTHI Y€TKO BhIJICIICHA
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TPC3CHTALMH, | — ObUTH, HO OOYYAIOUIUHCA HE HMCIOJIB30BAT WIH
AICMOHCTPALH HCITOJIH30BaJl HEYMEJIO;
! - TIpaMOTHOE U YMECTHOE HCIIOJIb30BAHMUE;
MPE3CHTAIMM W/WIA JIEMOHCTPAIIMK TPaMOTHBIE,
HaJIAIHbIE
2.3 OTBETHI Ha BOIPOCH — HE CMOT OTBETUThH HU HA OJIMH BOMPOC O TEME 0-2
paloThI;
— OTBETHI HEYBEpPEHHBIC, COJICPkKAT OIMUOKH, HO B
11€JIOM YIOBJIETBOPUTEIBHO;
— OTBETHI Ha 2—3 BOIIpOca M0 TeME paBUIIbHBIC,
YBEPECHHBIE
1 — pernameHT coOmroaancs
Pexomennyem CIIETYIOIINE KpUTEpUU Uil TIepeBoja o01en CYMMBI

HAYUCJIEHHBIX 0AJIJIOB B OTMETKY 10 NATHOAIIIBHOM 1IKaje:
OTMeTKa «5» CTaBUTCSA IpU YCIOBUM, eciu oOydarommiics HaOpan ot 85 nmo 100% ot
o0111ero yrncaa 0ajos;
OTMeTKa «4» CTaBUTCS MpU YCIOBUM, €cCiIM oOydaromuiics HaOpan ot 65 no 84% ot
o0111ero yrncaa 0ajos;
oTMeTKa «3» CTaBUTCS MpU YCIOBHM, e€ciIM oOydaromuiics HaOpan ot 50 mo 64% ot
o0111ero yncaa 0ajos;
OTMeTKA «2» CTaBUTCS MPHU yCIOBUH, €ciiM o0yyatomuiicst Habpan meHee 50% ot oOuiero uncia
0aJIoB.

Ha ocHoBaHuM NpHUBEIEHHBIX PEKOMEHJAIUil B 00pa30BaTeIbHOM OpraHu3aldd MOTYT
ObITb  pa3paboTaHbl M  MNPHUHATBL CBOM  KPUTEpUM  OLEHHMBAHUSA  IPOEKTHOH H
HCCIIEIOBATENbCKOM  JESTENbHOCTH OO0YYaloIMXCSd € Y4eTOM OCOOEHHOCTEH OCHOBHOM
o0pa3oBaTeNbHON POTrPaMMBI, pean3yeMoi B JaHHOW 00pa30BaTeIbHONW OpraHU3aluy.
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YUYEBHO-METOAUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOT'O
MMPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI JIS1 OBYYAIOLIETI'OCSA

1. Xwumusa, 8 xmacc/ I'abpuensa O.C., OctpoymoB W.I'., CnankoB C.A., AKIIMOHEpHOE
obmectBo «M3natenscTBO «lIpocBenienue»

2. Xwumus, 9 xnacc/ I'abpuensa O.C., OctpoymoB WU.I'., CnankoB C.A., AKIIMOHEpHOE
obmectBo «M3natenscTBO «IIpocBerienue»

3. Tabmuner: [lepuonnueckas cuctemMa xuMudeckux 3neMeHToB [[. . Menneneera Tabnauia
PacTBOPUMOCTH, AJICKTPOXUMUUYECKUM sl HATPSHKEHUST METAIIOB.

METOANYECKHUE MATEPHUAJIBI J1JIS1 YUUTEJIA
1. I'abpuensu O. C., Bockoboitnukosa H. I1., SlmrykoBa A. B. HacTonbHasi KHUTa yYUTEIIS.
Xumusi. 8 KIL: Meroaunueckoe nocooue. - M.: Hpoda, 2021.
2. I'abpuensn O. C., AmykoBa A. B. Terpaap 1 1a00paTOPHBIX OMBITOB U MPAKTHYECKUX
pabor. 8 xn. K yuebnuky O. C. TabpuensHa «Xumusi. 8 kmacc». M.: J[poda, 2022.
3. lNabpuensn, O. C. Meroaudeckoe nocobue k yueounky O. C. ['abpuensna «Xumusny». 8

KJI1acc / 0. C. ["abGpuensH. — M. : Hpoda, 2021. — 1009.
4. I'abpuensy, O. C. Meroauueckoe nocodue k yueonuky O. C. ['abpuensna «Xumus». 9
KJI1acc / 0. C. I"abpuensy. — M. : Hpoda, 2021. — 108.
5. Xumus : TexHojorumueckue kaptel K ydyeOHuky O. C. ['aOpuensHa «Xumus. 8 kimace» :
MeTogudyeckoe  mocobme / JI. WM.  AcamoBa. — M. . Jpoda, 2020
6. Xumus : TexHojoruueckue kaptel K yuyeOnuky O. C. ['aOpuensna «Xumus. 9 kimacey :
MeTogudyeckoe  mocobme / JI. WM.  AcamoBa. — @ M. . Jpoda, 2018

7. Xumus. 8 ki.: KoHTponbHble U npoBepouHbie paboTsl k yueOHuky O. C. ['abpuensna
«Xumus. 8» / O. C. I'abpuensn, 1. H. bepeskun, A. A. Ymakosa u ap. - M.: [lpoda, 2022. nanHbIe

8.https://iro-49.ru/wp-content/uploads/2023/04/Xumusi-6a30Bblii-ypoBEHb.-Peanusarus-
tpedoBanmii-PI"OC-0cHOBHOr0-00111er0-00pa3oBaHus.-MeToAnYeCcKOS-II0CO0re- I - yauTess. pdf

HUA®POBBIE OBPA3OBATEJIbBHBIE PECYPCbBI U PECYPCbBlI CETH
MHTEPHET

Hudpossie 00pazoBaTebHbIC PECYpPChI:

1. bubimoteka ITOK https://m.edsoo.ru/7f41837¢

Beenurenannsiehttp:/www.chemnet.ru ['azeta «Xumus» u calit ansa yuurens « ugy Ha
YPOK XUMHUI

2.http://him.1september.ru Eaunas xomtekuus LOP: TlpenmeTHas xoyuiekiust «XuMUs

3.http://school-collection.edu.ru/collection/chemistry EcrecTBeHHO-Hay4YHbIC
skcriepuMenThl:  xumus.  Komnekmuss ~— Poccuiickoro  oOmieoOpa3oBareinbHOro — mopTala

4.http://experiment.edu.ru AJIXNMUK: caut JLIO. AnukOepoBoit

5.http://www alhimik.ru Bceepoccuiickass onumnuana IIKOJIBHUKOB 10  XUMHH

6.http://chem.rusolymp.ru  Opranuueckass XUMHUsI: SJICKTPOHHBINH y4eOHHUK Ui CpeIHEi
IIKOJIBI

7.http://www.chemistry.ssu.samara.ru OCHOBBI ~ XMMHH: DJEKTPOHHBIA  y4eOHUK
8.http://www hemi.nsu.r OTKpBITHIH KOJIJIEIK: Xumus
9.http://www.chemistry.ru JlucTaHIMOHHAS OJIMMITHAIA o XUMUH:

TCJ'ICI(OMMyHI/IKaI_[I/IOHHHﬁ 06pa30BaTeJ'IBHBIﬁ IIPOCKT
10.https://educont.ru/?utm_source=eljur
11.https://edu.skysmart.ru/
12.https://resh.edu.ru/

13.https://uchi.ru/
14. https://www.yaklass.ru/
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