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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1O XUMHM Ha YPOBHE OCHOBHOIO 00IIero oOpa3oBaHUs
COCTaBJicHa Ha OCHOBE TpeOOBaHHWII K pe3yidbTaTaM OCBOEHHUS OCHOBHOMU
o0pa3oBaTeabHON MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHusl, IPEICTaBICHHbIX
B ®I'OC OO0, a Ttakxe Ha OCHOBe (QeaepalnbHOl padodeil mnporpaMMbl
BOCITUTAHUS U C YUYETOM KOHIICIIIIUN MPEMOAaBaHus YIeOHOTO MpeaMeTa « XuMUsD)
B 00pa3oBaTeNbHBIX opranm3aiusix Poccuiickoit denepanuu.

[Iporpamma 1mo XuMuM [Oa€T NPEACTABICHUE O LENAX, OOLIEH CTpaTeruu
OoOy4eHMs, BOCHHTAHHS M Pa3BUTUA OOYYAIOIIMXCS CpPEACTBAMHU Yy4eOHOTro
npeaMera, YCTaHABIIUBAET 00s13aTEIbHOE MPEAMETHOE CoJZIep KaHue,
IpeaycCMaTpuBaeT pACIpENeIeHHe €ro Mo KiaccaM M CTPYKTYpUPOBAHHUE IIO
pazienaM M TeMaM MpPOrpaMMbl O XHMHUH, OMNpPEIETseT KOJUYECTBEHHBIC U
Ka4E€CTBECHHbIC XapaKTepUCTUKU COZIEpKaHMUS, PEKOMEHAYEMYIO
MOCJEAOBATEIbHOCTh M3YYEHHS] XHUMHUU C YY4E€TOM MEKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBsI3€H, JIOTUKM y4yeOHOTO Ipoliecca, BO3PACTHBIX
OCOOCHHOCTEM OOydJarolmuxcs, ONpeAesisieT BO3MOXKHOCTH TMpeaMera st
peanu3aiuu TpeOOBaHHMM K pe3yJbTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTelbHOMU
porpaMMbl Ha YPOBHE OCHOBHOTO OOIIero oOpa3oBaHMs, a Takke TpeOOBaHMI K
pe3yibpTaTamM 00y4YeHUs XUMUU Ha YPOBHE IEJICH W3YUYEHUs MPeMeTa U OCHOBHBIX
BUJIOB Y4YEOHO-ITO3HABATENIHOM JEATEIbHOCTH OOYyYarolmerocs IO OCBOCHHIO
y4e0HOTO co/iepKaHusl.

3HaHUWE XUMHUHU CIYKUT OCHOBOU it (OPMUPOBAHHMS MUPOBO33PEHUS
oOy4Jaromierocsi, ero MnpeACTaBICHU O MaTepuaIbHOM E€IMHCTBE MHUpPa, BAKHYIO
poJib UrparoT (GopMuUpyeMble XUMHUEW NPENICTABICHUS O B3aUMOIPEBPAIICHHIIX
SHEPrUU U 00 DBOJIIOIMU BEHIECTB B MPHUPOJIE, O MYTAX PEIICHUS TI00aTbHBIX
npo0JjieM yCTOMYMBOTO Pa3BUTHSI UYEJIOBEUECTBA — CBHIPHEBOM, SHEPreTUYECKOM,
MUIIEBOM U 9KOJIOTUYECKON O€30MacHOCTH, MTPOOJIEM 3PaBOOXPAHECHHUSI.

N3ydyeHne xumuu:

CIIOCOOCTBYET  peaim3allid  BO3MOXXHOCTEH  JUII  CaMOpPa3BUTUS |
dbopMupOBaHUsI KYJIbTYPhI JIMYHOCTH, €€ 0011el U (PYHKIIMOHATLHON I'PaMOTHOCTH;

BHOCUT BKJIaJ] B ()OPMHUPOBAHUE MBINJICHUS W TBOPYECKUX CIIOCOOHOCTEM
OOy4JarommMxcsi, HABBIKOB WX CAMOCTOSITEHHOW  Y4EOHOUM  JICSITENIbHOCTH,
OKCIIEPUMEHTATIbHBIX M HCCICIOBATEIBCKUX YMEHUU, HEOOXOIMMBIX Kak B
MTOBCEIHEBHOM KU3HM, TaK U B MPO(HECCUOHAIBHOM JIeSITEILHOCTH;

3HAKOMHUT CO CHEUU(PUKON HAYYHOTO MBIIUICHHUS, 3aKJIaJbIBAET OCHOBBI
[[EJIOCTHOTO B3IJIsI1a HA €IMHCTBO MPUPOBI U YEJIOBEKA, SIBJISICTCS OTBETCTBEHHBIM
ATanoM B (POPMUPOBAHUHU €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YYaIOUXCS;



CIIOCOOCTBYET (POPMUPOBAHUIO LIEHHOCTHOTO OTHOIIEHHUS K E€CTECTBEHHO-
Hay4YHBIM 3HAHUSM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B SKOJIOTMYECKOE
oOpa3zoBaHHe 00yUYarOITUXCSI.

JlaHHBIC HAMpaBJICHUS B OOYYCHHH XHMHH OOECIEYMBAIOTCS CHEIUPUKON
COJIepKaHMsl  y4eOHOTrO  MpeIMeTa, KOTOPBIM  SABJISIETCA  NEJarornyeckKu
aJanTUPOBAHHBIM OTpa)KeHHWEM 0a30BOM HAyKH XUMHH Ha ONPEeIEHHOM 3Tare eé
pa3BUTHSL.

Kypc xuMun Ha ypoBHE OCHOBHOTO OOIIEro 0Opa3oBaHUsi OPUEHTUPOBAH Ha
OCBOEHHE OOYYaIOIIUMUCSI CUCTEMBI IMEPBOHAYAIBHBIX TMOHSITHUI XUMHH, OCHOB
HEOPraHWUYECKOW XUMHM M HEKOTOPBIX OTAECIbHBIX 3HAYUMBIX IOHSITUU
OPraHuYeCKON XUMUH.

CtpykTypa coiepkaHus MPOTrpaMMbl IO XMMUU CPOPMHUpOBaHA HA OCHOBE
CUCTEMHOI0 Tojaxoaa K €€ mzydeHuro. Colep:kaHue CKIIAIbIBACTCS W3 CUCTEMBI
MOHATUI O XUMHYECKOM JJIEMEHTE U BEIIECTBE U CUCTEMBI TOHATUH O XUMHYECKOU
peakiuu. O06e 3T CHUCTEMBl CTPYKTYPHO OPraHU30BaHbl MO0 PHUHIIUITY
IIOCJICIOBATEIBHOIO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETUYECKUX MPEIACTABICHUN
pa3HOro YpOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YYE€HHUSI KAK OCHOBBI BCETO €CTECTBO3HAHUS;

— [lepunoanueckoro 3akona /I. 1. MeHneneeBa kak OCHOBHOT'O 3aKOHA XHMUU;

— YYEHHUS O CTPOCHUHU aTOMa U XUMHYECKOU CBA3H;

— TpelncTaBlieHUd 00 JIEKTPOTUTHUYECKON JIMCCOIMAIIMU BEIIECTB B
pacTBopax.

Teopernueckne 3HAHUS PACCMATPUBAIOTCS HA OCHOBE JMIIMPUYECKH
MOJTYYEHHBIX U OCMBICJICHHBIX ()aKTOB, PA3BUBAIOTCS MOCIEAOBATEIBLHO OT OJHOTO
YPOBHSI K JIPyromy, BBITIONHSS (GYHKIUA OOBICHEHHS] W MPOTHO3UPOBAHUS
CBOWCTB, CTPOCHHUSI U BO3MOYKHOCTEM IPAKTUUYECKOIO0 MPUMEHEHUS U MOJYYCHUS
M3y4YaeMBbIX BEIIECTB.

OcBoeHue mporpaMMbl IO XUMHUU  CIOCOOCTBYET  (POPMHPOBAHUIO
MPEJICTABJICHNUS O XUMHUYECKOW COCTABIAIOLICH HAYyYHON KapTUHBI MUPA B JIOTHKE
€€ CHCTEMHOM IPUPOAbI, LEHHOCTHOTO OTHOLICHUS K HAYyYHOMY 3HAHUIO U
METOJIaM MO3HAHUS B Hayke. M3ydeHHe XMMHU NPOUCXOIUT C NPHUBICUCHUEM
3HAHUW U3 paHee U3YUYEHHBIX YUYEOHBIX TpeAMeToB: «OKpyXaloluil MUup»,
«buonorus. 5—7 knacce» U «PuU3nKaA. 7 KIacc.

[Ipy wu3yyeHWH XUMHH TPOUCXOAWT (HOPMUPOBAHME 3HAHWN OCHOB
XUMUYECKON HAYKH KaK 00JIACTH COBPEMEHHOT'O €CTECTBO3HAHWS, MPAKTUYECKOU
JESITETbHOCTH YEJIOBEKA M KAaK OJHOIO0 W3 KOMIIOHEHTOB MHMPOBOHM KYJIBTYpHI.
3amaya y4eOHOro mpeaMera COCTOMT B (POPMHUPOBAHUU CHUCTEMBI XUMHUYECKUX
3HAHUN — BaXHEUIUX (PAKTOB, MOHATUM, 3aKOHOB M TEOPETUUECKUX MOJIOKEHUM,
JOCTYITHBIX 00OOIICHW MHPOBO33PEHUYECKOTO XapakKTepa, SA3bIKa HayKd, B



OpUOOIIEHUM K HAyYHbIM METOJaM I[IO3HAHUS TPU HW3YYEHUU BEIIECTB U
XUMHUYECKUX peakinii, B GOPMUPOBAHUU U PA3BUTHUH MO3HABATEIbHBIX YMEHHUHN U
UX TPUMEHEHWH B Y4YEOHO-IO3HABATENIbHOW M y4eOHO-UCCIIeI0BATEIbCKON
NEeATEIbHOCTH, OCBOCHHMHM NpPAaBWJI 0€30MacHOr0 OOpamieHusi ¢ BEUIECTBAMHU B
MTOBCEHEBHOM KU3HMU.

[Ipy M3yyeHUU XMMUU Ha YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHMs Ba)KHOE
3HaYEHHE MPUOOPENH TaKHe 11U, KaK:

— (GOpMHUPOBaHHE WHTEIICKTyaJIbHO Ppa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIIBHOMY IPUHATHIO PELICHUH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIMUMCS YCIOBUSAM KHU3HU;

—  HampaBJCHHOCTh OOYy4YEHMsI Ha CHCTEMAaTH4YEeCKOe MpUOOIIEHUE
oOyJarommxcs K CaMOCTOSITENIbHOM IO3HABAaTEJIbHON JESITENbHOCTH, HAyYHBIM
METOJlaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHUBAIIMIO U PAa3BUTHE CIOCOOHOCTEH K
XUMUU;

— obecrieueHne yciIoBUi, CIOCOOCTBYIOIIUX MPUOOPETEHUIO 00YUYaOIIMMHUCS
OIbITa Pa3HOOOpPA3HOM NEATEIbHOCTH, MO3HAHUS M CAaMOIIO3HAHUS, KIIFOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIUM), UMEIONIMX YHHBEPCAIbHOE 3HAUYCHHUE IS
Pa3IUYHBIX BUJOB JIE€ATEIbHOCTH;

— (opmupoBanue oOmeNd (QYHKIMOHAIBHOM W €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM 4YHCJE YMEHUW OOBSCHATH U OICHUBATh SBJICHUS
OKPYXAaIOLEro MHUpAa, MCHOJIb3Ys 3HAHUS U ONBIT, NOJyYEHHBIC NPU H3Y4YECHUU
XUMUM, TPUMEHSATh HUX MPU pPEUIeHUU MpoOJeM B TOBCEAHEBHOW >KU3HU U
TPYZIOBOU IEATENBHOCTH;

— (¢opmupoBaHue y OOy4YalOMIMXCS TyMaHUCTUYECKUX OTHOIICHHM,
MOHUMAHUSI [EHHOCTH XUMHUYECKUX 3HAHWM I BBIPAOOTKH IKOJIOTHYECKHU
1eJIecO00pa3HOro TMOBEAEHUS B OBITY WU TPYAOBOM JEATEIBHOCTH B IENIAX
COXPAHEHHUS CBOETO 3I0POBbS U OKPYIKAIOIIECH TPUPOTHOM CPEBI;

— pa3BUTHE MOTHBalMM K OOYYEHHUIO, CIIOCOOHOCTEM K CaMOKOHTPOJIIO U
CAMOBOCIIUTAaHMIO Ha OCHOBE YCBOGHMsI OOILEYEIOBEYECKMX LEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGuMiIsl U HANPaBICHHOCTH JAJbHEWUIIETO
oOy4eHus.

OOmiee 4YMCIO YacoB, OTBEACHHBIX I HM3YYEHUST XHUMHM Ha YpOBHE
OCHOBHOTO 00111eTO 00pa3oBaHus, cocTaBiseT 136 yacoB: B 8 kiacce — 68 yacoB (2
yaca B HeJlel0), B 9 kiacce — 68 yacoB (2 yaca B HEZIEIIIO).



COJEPXAHUE OBYUYEHUA

8 KJIACC

IlepBoHayajibHbIE XUMHYECKHE IOHATHSA

[Ipeamer xumun. Poslb XMMUM B KU3HU 4YeJIOBEKa. XUMHS B CHCTEME Hayk.
Tena u BemiecTBa. DU3WYECKHUE CBOWCTBA BEHIECTB. ATpEraTHOE COCTOSHUE
BemecTB. [loHsATHE O MeTOAaxX MO3HAHWS B XUMHH. UHWCTHIC BEIIECTBA U CMECH.
CriocoObI pa3AeieHust CMECEH.

ATOMBI W MOJICKYJIBI. XHUMHYECKHE »dJeMeHThl. CHMBOJIBI XUMHUYECKHX
aneMeHTOB. [IpocThie U COXKHBIE BellecTBa. ATOMHO-MOJIEKYJISIPHOE YUCHUE.

Xumuueckasi ¢opmyna. BajgeHTHOCTh aTOMOB XUMHUYECKHUX JJIEMEHTOB.
3aKOH TIOCTOSHCTBA cocTaBa BemecTB. OTHOCHTENbHAsh aToOMHas Macca.
OTHOCUTENbHAA MOJIEKYJISIpHAs Macca. MaccoBasi ot XUMHYECKOTO 3JIEMEHTA B
COETUHEHUH.

KonuuectBo BemectBa. Monbs. MonspHas Macca. B3auMocBsi3b KOJIMYECTBA,
MacChl M 4YHMCJa CTPYKTYPHBIX €AWHHI] BemecTBa. Pacuérel mo dopmynam
XUMUYECKUX COCTMHECHUH.

du3nyecKkre U XUMUYECKUE SBIICHUS. XUMUYECKasl peakius U e¢ MPU3HAKH.
3aKOH COXpaHEHMsI MacChl BEIIECTB. XuUMUYeckue ypaBHeHUs. Krnaccuduxarus
XUMHUYECKUX PEaKIHil (COeqMHEHUS, Pa3JIOKEHUS, 3aMEIIeHUsI, OOMEHA).

Xumuueckuii IKcnepumenm:

3HaKOMCTBO C XMMHUYECKOW MOCYIOM, MpaBWiIaMu paboThl B JabopaTtopun u
npuémMamMu oOpalleHus: ¢ J1abopaToOpHbBIM 00OPYAOBAHUEM, U3YUEHHE U OMUCAHUE
bu3MYecKuX CBOWCTB 00paslloB HEOPTaHMYECKUX BEIIECTB, HAOIIOJCHUE
busnueckux (MIaBJICHUE BOCKA, TasHUE JbJa, PACTUPAHHE caxapa B CTYIIKE,
KATICHUE W KOHJCHCAIMS BOJBI) M XMMHUYCCKUX (TOpEHHE CBEUYH, MPOKATMBAHUE
MEIHOW MPOBOJIOKH, B3aMMOCHCTBHE MeJa C KHCIOTOM) SBICHUH, HaOII0IeHIE U
OMKCAaHHWE TMPU3HAKOB MPOTEKAHUS XMMHUYECKMX peakiuil (pas3ioKeHHe caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapusi, pa3ioKeHHE THAPOKCHUIIA
Meau (II) mpu HarpeBaHuM, B3auMOAEHCTBHUE Keje3a ¢ pacTBopom coiii meau (11),
U3yYeHHE CIOCOOOB pa3esieHHss CMECeil: C TOMOIIbI0 MarHura, (GUIbTPOBAHHE,
BBITIApUBAHUE, AUCTHLIAIMSA, XpoMaTorpadus, MPOBEACHNUE OUYNCTKH TOBAPESHHOMN
CONM, HaONIOJICHWE W  ONUCaHWE  PEe3yJbTaTOB  MPOBEICHHS  OIIBITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHWS MAacCChl, CO3JaHHE MOJIEJeH MOJICKYJI
(I1IapOCTEPKHEBBIX ).

BaskHelinmue npeacTaBUTeIM HEOPraHNYECKHUX BelleCTB

Bosmyx — cMech razoB. CoctaB Bo3ayxa. Kucrmopon — 3meMeHT U mpocToe
BemecTBo. Haxoknenue kucimopoma B Tpupoae, (U3HMYECKHE W XUMHUYECKUE
cBoiictBa (peakuum TopeHus). Oxcunpl. [lpumenenue xkucnopoma. CrocoOsl



MOJIYYeHHUs] KUcCIopoAa B JabopaTOpud W TPOMBIIUIEHHOCTH. Kpyrosopor
KHciopoa B mpupozae. O30H — auioTporiHas MoAuUKaIs KUCI0poaa.

TernoBolt 3hdekT XUMHUUYECKOW peaklud, TEPMOXUMHUYECKHUE YpaBHEHUS,
9K30- M DHAOTEPMHUYECKHE peakuuu. TOIUIMBO: yroib M METaH. 3arpsA3HEHUE
BO3/yXa, YCHJICHHE TApHUKOBOTO 3¢ (eKTa, pa3pylieHre 030HOBOTO CIIOSL.

Bomopon — »snemeHT UM mpoctoe BemecTtBo. HaxoxkaeHuwe Bomgopona B
npupoae, GU3MYECKUEe ¢ XUMHYECKHE CBOWMCTBA, NPUMEHEHUE, CIOCOObI
nosny4yeHust. Kucmorel u conu.

Momnsipabiii 00bEM razoB. PacyéTsl N0 XUMUYECKUM YPAaBHEHUSIM.

dusnueckne CBOWCTBA BOAbl. Boma kak pactBopurenb. PacTBOpsI.
HacpilieHHBIE M HEHACBIIEHHBIE PAacTBOpPBI. PacTBOPMMOCTH BELIECTB B BOJE.
MaccoBast 10J11 BEIIECTBA B pacTBOpE. XUMHUUYECKUE CBOKMCTBA BOAbL. OCHOBAHUSI.
Pose pacTBOpOB B mpuUpoie U B KU3HU 4YelioBeKa. KpyroBopoT BoAbI B MPUPOJE.
3arpsi3HEHHE NPUPOAHBIX BOA. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccuduxkanusa neopranuueckux coenuHeHuid. Oxcuzapl. Kimaccudukainms
OKCHUJIOB:  cosieoOpa3yromire  (OCHOBHBbIC, KHCJIOTHbIE, aM@oTepHbIe) W
HecosieoOpaszyromue. Homenkmarypa okcuaoB. Dusznueckue U XUMHYECKUE
CBOMCTBA OKCUJIOB. [lonyueHne okcuaos.

OcHoBanus. Krnaccupukauuss oOCHOBaHMI: WIENOYM W HEPACTBOPUMbIE
ocHOBaHusA. HomeHkiarypa ocHoBaHui. PU3WUYECKHE U XUMHYECKUE CBOMCTBA
ocHoBaHuU. [loyyeHre ocCHOBaHUM.

Kucnotel. Knaccudukanus xkucnor. Homenknarypa kucior. Ousndeckue u
XUMHYECKHE CBoMcTBa KHCIOT. Pang axktmBHocTu MeramioB H. H. bekerosa.
[lony4yeHne KHUCIIOT.

Conu. HomeHnknarypa coseil. @U3nYecKre U XMMHYECKHUE CBOWMCTBA COJIEH.
[Tomydyenue conen.

['eHeTnueckas CBSI3b MEXKIY KIACCAMU HEOPTaHUYECKUX COCIUHEHMUI.

Xumuueckuii IKcnepumenm:

Ka4ECTBEHHOE OIPEIECIICHUE CONEPKaHUs KUCIOpOAa B BO3AYyXeE, MOJIyYEHHUE,
coOupaHue, pacrmo3HaBaHWE W M3YYCHHE CBOWCTB KHCIOpOJa, HAOIOICHHE
B3aUMOJECUCTBUS BEIIECTB C KHUCJIOPOAOM H YCIOBUS BO3HUKHOBEHHUS W
MpeKpalleHuss TopeHust (Mokapa), O3HAKOMJICHHE C O0Opa3laMH OKCHIOB H
OMHMCAaHWE WX CBOMCTB, MOJy4YEHHE, COOMpaHHEe, PACIO3HABAHUE U H3YUYCHHE
CBOMCTB BOJIOpoJia (TOpeHue), B3auMozelcTBUe Bojopoaa ¢ okcujaoMm menu (II)
(BO3MOXXHO HCIOJIb30BAaHUE BHUACOMATEPUAJIOB), HAOIIOJACHHE OOpPA3IOB BEIICCTB
KOJIMYECTBOM | MOJIb, HCCIIEIOBaHUE OCOOCHHOCTEH pPacCTBOPEHHUS BEIIECTB C
pa3IUYHOM PACTBOPUMOCTHIO, TPUTOTOBICHHE PACTBOPOB C OMNPEICIEHHOMN
MacCOBOM JI0JIEM PACTBOPEHHOIO BEILIECTBA, B3aUMOACKUCTBUE BOJBI C METAILUIAMU
(HaTpyeM ©  KaibllueM) (BO3MOXHO HCIIOJb30BaHUE  BHUJEOMATEpUAIIOB),



UCCJEIOBAaHUE O0pa3lOB HEOPraHWYECKUX BEIIECTB Pa3JIMYHBIX  KJIACCOB,
HaOJI0ICHUE U3MEHEHHUS OKPACKU MHIUKATOPOB B PACTBOPAX KUCIOT U IIEIOYEH,
u3ydyeHue B3aumojeiicTBus okxcuga menu (II) ¢ pacTBOpoM cepHOM KHUCIOTHI,
KUCJIOT C MeTaulaMH, pPEeakUMi HEUTPpAIN3alWH, ITOJYYEHHE HEpPaCTBOPHUMBIX
OCHOBAHHWM, BBITECHEHHE OJHOIO0 METa/la IPYTMM M3 PacTBOpa COJIM, PEIICHUE
DKCIEPUMEHTAJIBHBIX 33/1ad MO0 TeMe «BakHeWlne KiIacchl HEOPraHUYECKHUX
COEIMHEHUI.

Iepuoanuecknii 3axkoH u Ilepuoaumyeckass cucreMa XHUMHYECKHX
aemMenToB JI. M. MenpgeneeBa. CtpoeHue aTomMoB. XHMH4YECKasi CBA3b.
OKHCINTETBLHO-BOCCTAHOBUTEIbLHbIC PEAKIMHU

[lepBble TOMBITKM KIACCU(PUKAIMU XUMUYECKUX dJeMeHTOB. [loHsiTHe O
rpynmnax CXOJHBIX DJJIEMEHTOB (IIEJIOYHbIE M IIEJIOYHO3EMEIbHBIE METaJUIbI,
rajioreHbl, HHEPTHBIE Ta3bl). DIEMEHThI, KOTOpbIE 00pa3yloT aM(OTEpHbIE OKCUIBI
U TUAPOKCUJIBI.

Ileprognyeckuii 3akoH. Ilepuoanueckas cucreMa XMMUYECKHUX 2JIEMEHTOB /1.
N.  MengeneeBa.  KopoTkomepuonnas u  JJIMHHONEpUOAHAs  (OPMBI
[Iepronnueckoit cucrembl xumuueckux iemeHToB JI. . Menneneesa. [lepuoasr
u rpynnbl. OHU3WYECKUH CMBICH MOPSAAKOBOTO HOMEpPA, HOMEPOB NEPUONA U
TPYIIIBI DJIEMEHTA.

Crpoenune atomoB. CocTaB aTOMHBIX sifiep. M3oronel. DnekTponsl. CTpoeHue
AJNIEKTPOHHBIX ~ 000JI04eK aToMOB TepBbIX 20 XUMHUYECKUX  DJIEMEHTOB
[lepnoguueckon cucremsl [[. 1. MenaeneeBa. XapakKTEpUCTHKA XUMHYECKOTO
3JIEMEHTA Mo ero noyoxeHuro B [lepuoanyeckoit cucreme /. . Menneneena.

3aKOHOMEpPHOCTM WM3MEHEHUS paJnyca aTOMOB XWUMHUYECKHUX JJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOWCTB I10 IPYyNIIaM U IEPUOLAM.

3nauenue [lepuoauueckoro 3akoHa u [leproauyueckoil CUCTEMbBI XUMUYECKUX
DJIEMEHTOB Ui pa3BuTUA Hayku W npaktuku. . M. MenneneeB — yd€Hblii u
IPAKIAHUH.

Xumuyeckass cBA3b. KoBajeHTHass (TOJISIpHAsT W HEMNOJISIPHAs)) CBS3b.
DNEeKTPOOTPUIATETBHOCTh XUMHUECKUX AJIEMEHTOB. IOHHAsI CBSI3b.

Crenenbp  okuciieHusi.  OKHUCIUTEIIBHO-BOCCTAHOBUTEIBHBIE  PEAKIIUHU.
[Iponecchbl OKMCIIEHNs U BOCCTAHOBIIEHUS. OKHUCIUTEIN U BOCCTAHOBUTEIIN.

Xumuueckuii IKcnepumenm:

u3ydeHrue oOpa3loB BEIIECTB METAIUIOB M HEMETAJUIOB, B3aWMOJEWUCTBUE
TUAPOKCHAA LHMHKA C PpacTBOPAaMHM KHUCJIOT M IIEJIIOYEH, NPOBEICHUE OIIBITOB,
WUIKOCTPUPYIOLIMX ~ NPUMEPBI  OKUCIWUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKUIUU
(ropenue, peakinu pas3yioKeHHs, COSTUHEHNS).

Mexcnpeomemmnoie ceasu



Peanuszanuss MeXNpeIMETHBIX CBSI3€M MpPU W3YYEHHH XUMHHM B § Kilacce
OCYUIIECTBJISICTCS. 4Yepe3 HCIIOJIb30BAaHUE KaK OOIIUX €CTEeCTBEHHO-HAYYHBIX
MOHATUM, TAK W MOHATHM, SIBISIOMIUXCS CUCTEMHBIMH JJISI OTIEIBHBIX IPEAMETOB
€CTECTBEHHO-HAYYHOI'O ITUKJIA.

OO1ue ecTeCTBEHHO-HAYyYHBIE TOHATHSA: HAYYHBINA (DaKT, TMIOTE3a, TEOpHs,
3aKOH, aHallu3, CHHTE3, Kiaccudukanusi, MNEePUOJUYHOCTb, HAOJIOJCHUE,
HKCIEPUMEHT, MOAECIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

®usuka: Marepus, aTroM, D3JJIEKTPOH, NPOTOH, HEWUTPOH, WOH, HYKIHUJ,
M30TOIIBI, PaJUOAKTUBHOCTD, MOJIEKYJA, JJIEKTPUUYECKUM 3apsJl, BEIIECTBO, TEIO,
00BEM, arperaTHoe COCTOSIHUE BEILECTBA, ra3, (pU3MUecKre BETHYMHBI, €IUHULIBI
U3MEPEHHUsI, KOCMOC, IUIAaHETHI, 3B€3/1bl1, CoNHIIE.

buonorus: dorocunres, apixanue, onocdepa.

['eorpadus: armocdepa, rugpochepa, MHUHEpPANbl, TOPHBIE MOPOJBI,
ITOJIE3HBIE UCKOMAEMBIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KIIACC

BeimecTBo U XuMH4YecKasi peakuus

Ileprognyeckuii 3akoH. Ilepuoanueckas cucreMa XMMUYECKHUX 2JIEMEHTOB /1.
. MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUH CBOMCTB
XUMHYECKUX DJJIEMEHTOB IEPBBIX TPEX MEPUOAOB, KaausA, KAIbIUA U HX
COCMHEHUN B COOTBETCTBHUU C IIOJIOKEHHEM JJIEeMEHTOB B llepunoanueckon
CUCTEME U CTPOCHHUEM UX aTOMOB.

Crpoenue BemiecTBa: BHJbI XMMHYECKOW CBSI3U. THIBI KPUCTALIMYECKHUX
PEWETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT THUIA KPUCTAJUIMYECKON PEHIETKH U
BHJa XUMHYECKOU CBSI3H.

Knaccudukanus u HOMEHKIATypa HEOPraHMYECKHX BELIECTB. XHUMHUECKUE
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K Pa3JIMYHBIM KJIacCaM HEOPraHUYECKUX
COEIMHEHUI, TEHETUYECKAs CBSI3b HEOPTraHUYECKUX BEIIECTB.

Knaccudukanmsa XuMuyeckux peakuuid Mo pa3andyHbIM MpU3HAKaM (110 YHUCTy
U COCTaBy YYacTBYIOIIHMX B PEAKIUH BEIIECTB, MO TEIJIOBOMY 3(]dexTy, Mo
U3MEHEHHUIO CTETEeHEN OKHUCICHHUS XMMHYECKHX 3JIEMEHTOB, [0 0OpaTUMOCTH, IO
YYACTHIO KaTajau3aropa). JK30- U 3HIOTEPMHUYECKUE PEAKLIUU, TEPMOXUMUYECKHE
YpaBHEHHUS.

[TonsiTue 0 ckopocTH xumudeckoil peakuuu. llonsTue 00 oOpaTUMBIX H
HEOOPAaTUMBIX XUMHUYECKUX peakiusx. [IoHATHE O TOMOT€HHBIX M T'eTepOTreHHBIX
peakuusx. [lonsatne o karamuse. [loHsTHE 0 XMMHUYECKOM paBHOBECUU. DAKTOPHI,
BIIMAIOLIME HA CKOPOCTh XMMHYECKOW pEaKUMW M TOJOKEHUE XUMHUYECKOTO
paBHOBECHS.

OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIE ~ PEaKIIMU,  JJICKTPOHHBIM  OallaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIIBHON ~ PEaKLUU. CocraBieHue  ypaBHEHUI



OKHCIIUTENIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIM C  HWCIOJb30BAaHUEM  METOJA
AJIEKTPOHHOTO OanaHca.

Teopus 3AEKTPONUTHUECKON TUCCOUUALMU. DIEKTPOIUTHI U HEIJIEKTPOIIUTHI.
KarnoHnbl, aHMOHBI. MeXaHW3M AMCCOLMALMM BEIIECTB C Pa3IMYHBIMU BUIAMHU
XUMUYECKOH cBs3U. CTeneHp Auccounanui. CHUIbHBIE U CIA0bIE 3JIEKTPOJIUTHI.

Peakiiuun noHHOTO 0OMeEHa. Y CIOBHS MPOTEKAHUSI pPEeaKIMil HOHHOTO OOMEHa,
MOJHBIE W COKpAIEHHbIE HMOHHBIE YypaBHEHUs peakuuil. CBOWCTBAa KHCIOT,
OCHOBaHMII W coJlell B CBET€ MPEACTABICHUH 00 3JICKTPOIUTUYECKOM
nucconuanuu. KauectBeHHbIe peakiiuy Ha HOHBL. [IoHATHE O THIPOIU3E CONEi.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHUE C MOJEISMU KPUCTAUIMYECKUX PEMETOK HEOPraHMYECKUX
BELIECTB — METAJUIOB U HEMETauIoB (rpadura U anmasza), CIOKHBIX BEILECTB
(xopuaa HaTpus), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKON peakluu
OT BO3JICUCTBHS Ppa3IUYHBIX (DAKTOPOB, HCCIECIOBAHUE IIIEKTPOIPOBOJIHOCTH
pacTBOpPOB BEWIECTB, MpoLEcca JUCCOLMALMM KHCIOT, IIEJIOYed U COoJIed
(BO3MOYKHO  MCIIOJIb30BAaHME BHJEO MaTepUasoB), IPOBEICHHE  OIBITOB,
WUTIOCTPUPYIOIIMX ~ MpPU3HAKW  MPOTEKaHWs  peakuuid HMOHHOro  oOMeHa
(oOpazoBaHue oOcajka, BBIJCICHHE Ta3a, O0Opa30BaHHE BOAbI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ TPUMEPBl  OKHUCIUTEIbHO-BOCCTAHOBHUTENIBHBIX  peakUui
(ropeHue, peakUuu pas3yioKEeHUs, COCIMHEHUs), PacllO3HaBaHUE HEOPraHUYECKUX
BEIIECTB C TIOMOLIBIO KAYECTBEHHBIX pEaKUUMi HAa HOHBI, pEIIEHUE
AKCIIEPUMEHTAJIBHBIX 3a]1a4.

Hemertanbl u MX coeinHEeHUS

OO6mast xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue U (U3MUECKHue CBOICTBA MPOCTHIX
BEIIECTB — TajloreHOB. XWMHUUYECKHE CBOWCTBA HAa MpUMEpe  XJopa
(B3aMMOJEHCTBUE C METalJlaM{, HEMeTaUlaM{, IIeJI0YaMH). XJIOPOBOJOPO/I.
ConsiHast KWCIIOTa, XUMUYECKHE CBOMCTBA, INOJy4YEHHUE, NMPUMEHEHHE. [lelicTBue
XJIOpa M XJOpPOBOJOPOJA HAa OpraHM3M 4YelOBeKa. BakHelmnue XJIOpHUIbl U HX
HaXO0XKJEHUE B IPUPOJE.

O6mast xapaktepuctuka sneMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CtpoeHue u (U3MUYECKUE CBOMCTBA
MPOCTBIX BEILIECTB — KUCIOPOAA U Cepbl. AJNIOTPOIHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XuMudeckue cBoiictBa cepbl. CepoBOAOPOJ, CTpOeHHE, (PU3NYECKUE U
XUMUYECKHE CBOMCTBA. OKCHIBI CEpbl KaK MPEICTABUTEIN KUCIOTHBIX OKCHJIOB.
CepHas kuciora, (Qu3NUecKue W XUMHYECKHE CBOMCTBa (00mIME Kak
NpEeACTaBUTENSl Kjacca KHCIOT W crneurduyeckue). XHUMUYECKHE pPEaKIuHu,
JeXallue B OCHOBE MPOMBILIUIEHHOTO CHoco0a MOMY4YEeHUsI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoil kKUCIOThL. COJIM CEPHOI KUCIIOThI, KAUECTBEHHAs! PEaKLMsl Ha



cynbdar-uoH. HaxoxnaeHue cepbl U €€ COEIUHEHHM B TMPHUPOJIC. XHUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEeH Cpelbl COCIMHEHUSIMH cepbl (KUCIOTHBIE JOXKIH,
3arpsi3HEHKE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €ro MPeI0TBPAIICHHUS.

OOmas xapakrtepucTuka 371eMeHTOB VA-rpymnmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHBIC CTENIEHU OKHUCIEHHUS. A30T, pacnpoCTpaHEHHUE B MPUPOJIE,
busnyeckue U XuMrueckue cBoiicta. KpyroBopor azora B npupojie. AMMHUaK, €ro
bu3nUecKue 1 XUMUYECKHUE CBOMCTBA, MoJyuyeHue v npumeHeHue. Coiam aMMOHUS,
X QU3NYECKUEe U XUMUYECKHAE CBOWCTBA, MpUMEHEeHHE. KadecTBeHHas peakiius Ha
WOHBI aMMOHUS. A30THasl KHCJIOTa, €€ TOJydeHHE, (U3MYCCKUE U XHUMHYCCKUE
CBOiicTBa (0OmMEe Kak TMpEeACTaBUTENS Kiacca KHUCIOT U CrHenupuIecKue).
Hcnonb3oBaHne HUTPATOB M COJICM aMMOHHUSI B KadyecTBE MHUHEPAIbHBIX
ynoopeHuil. XuMrU4ecKoe 3arpsi3sHeHUE OKPYKAIOIIel Cpe/ibl COSTMHEHUSIMHU a30Ta
(KUCIIOTHBIE MOXIW, 3arpsi3HEHUE BO3AyXa, MOYBBI W BOA0EMOB). Docdop,
altoTponHele Moaudukauuu (ochopa, pU3MUECKUE MU XUMHUYECKHUE CBOMCTBA.
Oxcup docdopa (V) u bochopHas kuciaora, Pu3MIeCKre U XUMHUIECKHUE CBOMCTBA,
nosyuerue. Mcnons3oBanue GocdartoB B KauecTBE MUHEPAIBHBIX YI00OPEHUH.

O6mast xapaktepuctuka snemMeHToB [VA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTEpHbIE  CTENEHU  OKUCICHMS.  YTIEpoHd,  ajuIOTPOITHBIE
Moau(dUKALIUKM, PpACIpPOCTpaHEHUE B NPUPOJE, (U3NYECKUE U XUMHUUYECKHUE
cBoiicTBa. Ancop6Omus. Kpyrosopot yriepoaa B npupoje. OKcuabl yriaepoja, ux
buznueckue W XUMUYECKHE CBOICTBA, JEHCTBUE HA JKUBBIE OpPraHU3MBI,
MOJIy4YeHUE U TMPUMEHEHHE. DKOJOTUYECKHE MPOOJEMBbI, CBA3aHHBIE C OKCHIOM
yriaepoaa (IV), rumore3a riao0anbHOrO TOTEIJICHUS KIMMaTa, MapHUKOBBIN
s dekrt. YronpHas KuciaoTa u €€ coyu, uX Pu3nuecKkue U XMMUYECKHUE CBOMCTBA,
MoJIydeHrue W mnpuMeHeHne. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3oBanue KapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIIEHHOCTH U CEJIHCKOM
XO3SMCTBE.

[lepBoHauanbHBIC MOHITUSL 00 OPTraHUYECKUX BEIIECTBAX KAK O COSIUHEHUSIX
yraepoja (MeTaH, 3TaH, dTUJICH, alleTHJICH, dTAaHOJI, TJIMIEPUH, YKCYCHAsI KUCTIOTA).
[IpupogHbie HMCTOYHWKU YTIEBOJAOPOAOB (yrojib, TPUPOJIHBIN Ta3, HEDTH),
MPOIYKTHI WX TmepepaboTku (O€H3WH), UX POJb B OBITY W MPOMBIIUICHHOCTH.
[ToHsaTHe 0 OMONOTUYECKH BaKHBIX BEIIECTBAX: XKUPaX, OCIKax, yriieBoJax — U ux
ponu B OKM3HM 4eJoBeKa. MarepuaibHOe €IMHCTBO OpPraHUYeCKUX W
HEOPTaHWYECKUX COCTMHECHUM.

Kpemunii, ero ¢usnueckue W XUMHYECKHE CBOWCTBa, TMOJIy4YeHUE U
npuMenenue. CoenuHeHuss KpeMHHs B mpupoje. OOumiue mpejcTaBlieHus 00
okcunie kpemausi (IV) u kpemaueBoi kuciore. CHIMKAThI, UX UCIIOJIb30BaHUE B
OBITY, B MPOMBIIIJICHHOCTH. BaxHeline cTpouTeIbHbIE MaTepHalibl: KepaMHUKa,



CTEKJIO, LIEMEHT, OeTOH, xkene300eToH. [Ipobiembl 6€30MacHOr0 MCIOIb30BaHUS
CTPOUTENIBHBIX MATEPUAJIOB B IOBCEAHEBHOM JKU3HHU.

Xumuyeckuii IKChepumenm:

M3y4eHHE 00pa3l0B HEOPraHMYECKUX BEIIECTB, CBOMCTB COJISTHOM KHCIIOTHI,
MIPOBEICHUE KAYECTBEHHBIX PEAKIIUI Ha XJIOPUJ-UOHBI U HAOIOJICHHUE MPU3HAKOB
UX TPOTEKAHMsI, OIBIThI, OTpa)KalIue (QU3NYECKHUEe M XHMHUYECKHE CBOMCTBa
raJIOTEHOB M UX COEIUWHEHUN (BO3MOXKHO HCIOJIb30BAaHUE BHJIEOMATEPHAIIOB),
O3HAKOMJICHHE C O0Opa3lamMu XJIOPUAOB (TaJOTE€HUIOB), O3HAKOMIICHHE C
oOpaslamu  cepel ®W €€  CcOeAUHEHUSMH  (BO3MOXHO  HCIIOJB30BAHHE
BUJICOMATEPHUAIIOB), HAOIIOCHHE TIpollecca OOYTIMBAaHUS caxapa IMoJ JACHUCTBHEM
KOHICHTPUPOBAHHOW CEPHOM  KHUCJIOTBI, HW3y4YEHUE XUMHUYECKUX CBOMCTB
pa30aBIIEHHOMN CEpHOM KUCIIOTHI, MPOBE/ICHNE KaUeCTBEHHOM peakIuu Ha cylbdat-
MOH W HaOJIOJICHWE MpHU3HaKa €€ MPOTEKaHMs, O3HAKOMJICHHE C (PU3MUECKUMHU
cBoiicTBaMu a3ora, ¢ochopa MU HUX COEIAUHEHHH (BO3MOXKHO HCIOJIb30BaHHUE
BUJIEOMATEPHUAIIOB), 00pa3iaMu a30THBIX U (HOCHOPHBIX yAO0OpeHUH, MoIyyeHue,
coOuMpaHue, pacro3HaBaHWE M M3YYCHHE CBOICTB aMMHakKa, I[POBEJICHHE
KaueCTBEHHBIX PEaKIMid Ha MOH aMMOHHS U (pocdaT-uoH U U3ydyeHne NMpU3HAKOB
UX IPOTEKAHHUs, B3AMMOICVCTBAE KOHIIEHTPUPOBAHHOM a30THOM KUCJIOTHI C MEJIBIO
(BO3MOKHO HCMOJIb30BaHUE BUJICOMATEPUAIOB), W3y4YEHUE MoOJIeIen
KPUCTAJUIMUECKUX PEmETOK anmasa, rpadura, ¢yiiepeHa, O03HAKOMIICHHE C
MPOIIECCOM  afICOPOIIMM  PACTBOPEHHBIX BEIIECTB AKTUBHUPOBAHHBIM YIIIEM U
YCTPOMCTBOM MPOTHBOTA3a, MOJIydeHHE, COOMpAHUE, paclOo3HABAHUE U M3YUYEHUE
CBOMCTB YIJICKHCIIOTO Ta3a, MPOBEJCHUE KAaYeCTBEHHBIX PEAKIMA Ha KapOOHAT U
CUJIMKAT-UOHbl WM M3YYCHUE TMPU3HAKOB HMX MPOTEKAHUs, O3HAKOMIICHHE C
MPOAYKIMEN CHIMKATHOM NPOMBINUIEHHOCTH, PELIEHUE SKCIIEPUMEHTAIBHBIX
3a7a4 1o TeMe « BaxxHenme HeMETaIUIbl U UX COCIUHEHUSD.

MeTasuibl 4 UX COCAMHEHUS

OO6m1as XxapakTepUCTUKa XUMUYECKUX 3JIEMEHTOB — METAJJIOB Ha OCHOBAHUU
ux noyiokeHuss B llepuommueckoy cucreme xumuyeckux diemeHtoB . U.
MenneneeBa u cTpoeHusi atoMoB. CTpoeHHE MeTauioB. MeTtajindeckasi CBsi3b U
METAJJIMYECKasi ~ KpUCTA/UIMYecKas  pelI€Tka.  DJIEKTPOXUMUYECKUU  pAall
HaIpspKeHUN MeTaiioB. u3znueckue U XUMHUECKHE CBOMCTBAa MeTaiioB. O0mue
crocoObl TosydeHust MeTauioB. [loHSTHE O KOppO3UM METAIOB, OCHOBHBIC
CrocoObl 3amuUThl UX OT Kopposuu. CruiaBel (CTallb, YyTyH, AIOPATIOMUHUMH,
OpoH32a) ¥ X MPUMEHEHNE B OBITY U IPOMBIIIICHHOCTH.

[Ilenounsie mMeTamnel: nonoxkeHue B [lepmoanyeckoil cucremMe XMMHUYECKHUX
anemeHToB . 1. MenaeneeBa, CTpoeHHE MX aTOMOB, HAXOXXICHUE B MPUPOJE.
dusznyecKkue U XMMHUYECKUEe CBOMCTBA (Ha mpuMmepe Hatpus U Kanus). OKCUabsl 1



TUAPOKCUABl HATpusi W Kauus. [IpuMeHeHHWe IIEeNOYHBIX METAUIOB U HX
COEJIMHEHUM.

[[lenoyHO3eMENbHBIE METAJUIBI MarHMii HW  KaJblUW: IIOJIOKEHHE B
[lepnognueckon cucreme xuMuueckux sneMeHToB [[. M. Menneneesa, ctpoenue
MX aTOMOB, HaXOXJIeHHE B Ipupojie. Pru3ndyeckre 1 XUMUYECKHE CBOMCTBA MarHus
U Kanpuusa. Baxueimue coeauHeHHs Kaiblus (OKCUJ, THUIAPOKCHI, COJIN).
JKécTkocTh BOJIBI U CIIOCOOBI €€ yCTpaHEHUS!.

AmoMuHUN: TIosioxkeHue B [lepuoandeckoi cucteMe XMMUYECKUX 3JIEMEHTOB
J. . Menneneesa, cTpoeHHne aTtoma, HaxOKJIE€HHME B npupone. Pusnueckue u
XUMUYECKHAE CBOMCTBA aTtOMUHMSI. AM(POTEPHBIE CBOMCTBA OKCHIA U THAPOKCHIA
ATIOMHUHUSL.

Kenezo: nonoxxenue B Ilepuoanyeckoil cucteMe XUMUYECKHUX 3JIEMEHTOB /.
N. MeHnneneeBa, CTpOEHHE aTroMa, HAaXOXJAeHHWE B mnpupoae. dusnueckue u
XUMUYECKHE CBOMCTBA kene3a. OKcH b, rTuapoKcHuabl U conu xenesa (11) u xenesa
(III), ux cocraB, CBOIMCTBA U MMOJTyUYCHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHE C oOpasllaMi METAUIOB U CIUIABOB, HMX (PU3NYECKUMHU
CBOMCTBaMH, HM3yYEHHE  PE3YyJbTaTOB KOPPO3UH  METALIOB  (BO3MOYKHO
UCIIOJIb30BAaHUE BHJIEOMATEPUAIOB), OCOOEHHOCTEH B3aUMOJEHUCTBUS OKCH[A
KIbIIUSI W HATpus C BOJOM (BO3MOKHO HCIIOJIb30BaHUE BHJIEOMATEPUAIIOB),
VICCJIEIOBAHUE CBOMCTB KECTKOM BOJBI, MPOLECCA TOPEHUS JKEIEe3a B KHCIOPOIE
(BO3MOXXKHO ~ HCIOJB30BAHME  BHUJAECOMATEPUATOB), MPU3HAKOB  MPOTEKAHUS
KAUYeCTBEHHBIX PEAKIIMA HAa MOHBI: MarHus, KajbllUs, aIIOMUHUS, [IUHKA, JKeje3a
(1) u xeneza (III), meau (1I), HaOnrOAEHUE M OMUCAHUE MPOLECCOB OKPALLIMBAHMS
IJIaMEHU WOHAMHU HaTpusl, Kaldus MW Kaiublusid (BO3MOXKHO UCIOJIb30BaHUE
BUJICOMATEPHUAIIOB), UCCIIEIOBaHNE aM(OTEPHBIX CBOWCTB THAPOKCHUIA ATTFOMUHUS
Y TUJIPOKCHUJIA IMHKA, PEIIEHHE SKCIIEPUMEHTANIBHBIX 3a7a4 10 TeMe «Baxkueime
METaJUIbl U KX COEUHEHUS.

XuMHS M OKPYXKAKOLIAS cpeaa

BemectBsa m Marepuanbl B ITOBCEIHEBHOM KWU3HM YeEJIOBEKa. be3omacHoe
WCITOJIb30BAHUE BEIIECTB M XUMHUYECKUX peaknuii B OwbiTy. [lepBas momMorib mpu
XUMHUUYECKUX 0KOTaX U OTPABIICHUSIX.

XUMHUECKOE 3arps3HEHHE OKpyKaroueh cpenbl (MpeaenbHas IomycThuMas
KOHIIEHTpalus BemlecTs, nainee — [1/1K). Ponb xuMuu B pelieHnn 3KOJIOrMYECKUX
po0Iem.

Xumuueckuii IKcnepumenm:

H3yueHHe oOpaslloB MaTepUalioB (CTEKJIO, CIUIABbI METAJIJIOB, MOJMMEPHBIC
MaTepHuabl).

Mestcnpeomemnmnuie ceasu



Peanuszanus MeXNpeIMETHBIX CBSI3€M MpU W3YYEHHH XUMHUM B 9 Kiacce
OCYUIIECTBJISICTCS. 4Yepe3 HCIIOJIb30BAaHUE KaK OOIIUX €CTEeCTBEHHO-HAYYHBIX
MOHATUM, TAK W MOHATHUH, SBIAIONIMXCS CUCTEMHBIMU ISl OTAEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC MOHSTHS: HAY4YHBIM (DAKT, THUMOTE3a, 3aKOH,
TEOpUsl, aHallu3, CHHTE3, KJIacCU(pUKaLMs, TEePUOJAUYHOCTh, HaOIIO/ICHUE,
DKCHEPUMEHT, MOJICTUPOBAHUE, H3MEPEHUE, MOJEIb, SBICHUE, MNapHUKOBBIN
3¢ (DEKT, TEXHOIOTHS, MATEPHUAITBI.

®usnka: Marepus, aTroM, 3JIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKJIH],
M30TOIbI, PaJUOaKTUBHOCTh, MOJICKYJa, 3JICKTPUYECKUM 3apsiji, MPOBOJHUKH,
MOJIYIPOBOJTHUKH,  JTUAJICKTPUKU, (POTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHHE BELIECTBA, I'a3, PaCTBOP, PACTBOPUMOCTh, KpUCTAILINYECKAs
pemeTka, CIuiaBbl, (PU3WYECKUE BEIUYUHBI, €IUHUIBI W3MEPEHUS, KOCMUYECKOE
MPOCTPAHCTBO, TIAHETHI, 3BE3/1b1, COJIHIIE.

buonorusi: ¢orocunres, npixanue, O6mocdepa, IKOCUCTEMA, MHUHEPATHHBIC
yI00pEeHHS, MUKPOIJIEMEHTBI, MAKPOIJIEMEHThI, MMTATEIbHBIC BEIIECTBA.

['eorpadusi: armocepa, ruapochepa, MHUHEpaNbl, TOPHBIE TMOPOJIHI,
MOJIE3HBIE UCKOMAaEMBbIE, TOILIUBO, BOJIHBIEC PECYPCHI.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHMHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHMUA

JINMYHOCTHBIE PE3YJIBTATBHI

JIM4HOCTHBIE pPE3yNbTaThl OCBOCHHUS MPOTPaMMbl OCHOBHOTO  OOIIETO
o0pa3oBaHUs JOCTUTAlOTCS B XOJi¢ OOyYeHMs XUMHUU B €IUHCTBE Y4eOHOH H
BOCIIUTATEIBLHOUN JIEATEIBHOCTH B COOTBETCTBUU C TPATULIMOHHBIMH POCCUUCKUMU
COI[MOKYJIbTYPHBIMH M JTYXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMU, MPUHATHIMH B
oOIIecTBe MpaBUJaMH W HOPMaMH TIOBEJEHUS M CIOCOOCTBYIOT IIpoOIleccam
CaMOIMO3HaHUs, CAMOPA3BUTHS U COLIMATIU3AINK 00yUYaIOIIUXCS.

JIM4HOCTHBIE = pe3yJIbTaThl  OTPAXKAlOT  TOTOBHOCTh  OOYYalOIIUXCS
PYKOBOJICTBOBAThCS  CHUCTEMOW TO3WTUBHBIX IIEHHOCTHBIX OpUEHTAUM W
pacuIMpeHue onbITa ACSITEILHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTHU:

1) naTPUOTHYECKOT0 BOCTIMTAHUSL:

LEHHOCTHOTO OTHOUIIEHUSI K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUUYECKOMY
U HAyYHOMY HACIEIUI0, TTOHUMAaHUS 3HAYCHUS XUMHUUYECKON HAyKH B KU3HU
COBPEMEHHOI'0 OOIIEeCTBA, CIOCOOHOCTH BIAAECTh JIOCTOBEpHOM HH(pOpMaIUe o
MEPEIOBbIX JOCTUXKEHUSX W OTKPBITUSX MHUPOBOM M OTEUECTBEHHON XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U 0OIIECTBA;

2) rpaaaHCKOr0 BOCIIMTAHUSA:

MPEACTABICHUS] O COLMAIBbHBIX HOPMax M TpaBUJiaX MEXKIJIUYHOCTHBIX
OTHOIIIEHUH B KOJIJIEKTHUBE, KOMMYHUKATHUBHOW KOMIETEHTHOCTU B OOILECTBEHHO
MOJIE3HOM,  y4eOHOMCCIENOBATEeNbCKOM, TBOPYECKOM W APYrMX  BHJAAX
NeSATeTbHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOM COBMECTHOM JEATENBbHOCTH TMpU
BBITIOJIHEHUM YYEOHBIX, TO3HABATEIbHBIX 3a/1a4, BBIMIOJIHEHUH XWMHUYECKHUX
AKCIEPUMEHTOB, CO3/IaHUU YUEOHBIX MPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHUIO
W B3aUMOIIOMOIIM B TIpollecCe€ HITOM Y4YEOHOU NESITEIBbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE TOBEAECHHWE M TIOCTYNKH CBOMX TOBAPUILEH C TMO3UIUHU
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUI MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHMS:

MUPOBO33PEHYECKHUE TPEJICTABICHUSI O BEIIECTBE U XUMHYECKOW pEaKIlvH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH W COCTaBJISIOIIUE
OCHOBY 11 TIOHUMaHUsI CYIIHOCTH HAYYHOW KapTHHBI MHUpa, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Ppa3BUTHSI TPUPOJbI, B3aUMOCBS3AX 4YEJIOBEKa C
MIPUPOIHOM CPENOM, O POJIM XUMHUU B TTIO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

MO3HABaTEJbHBIC MOTHBBI, HAMPABJICHHBIC HA TOJIyYEHHE HOBBIX 3HAHUU IO
XUMHUH, HEOOXOJMMBIE I OOBSICHEHHs HAOJIOJIaeMBbIX MPOIECCOB M SIBJICHUM,
MO3HABATENIbHON, WH()OPMAIMOHHOW M YHUTATEIbCKOW KyJIbTYpPhI, B TOM YHCIIE
HAaBBIKOB CaMOCTOSITEIbHOH pa0OThl C YYCOHBIMH TEKCTaMH, CIPAaBOYHON



JUTEPATYPON, JIOCTYNHBIMU TEXHUYECKUMH CpeACTBaMU HH()OPMAIMOHHBIX
TEXHOJIOT UM,

UHTEpeC K OOYyYEeHHMIO M TO3HAHUIO, JH0003HATENBHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K  caMO0Opa30BaHUIO, TMPOEKTHOW U  HMCCIEIOBATEIbCKOM
JIEATEIIbHOCTH, K OCO3HAHHOMY BBIOOPY HANPABICHHOCTU W YPOBHS OOyUEHHS B
JaJIbHEHIIIEM;

4) popmupoBaHusi KyJbTyPbI 310POBbSI:

OCO3HAHUE IIEHHOCTH HW3HU, OTBETCTBEHHOT'O OTHONIIEHUS K CBOEMY
3IOpPOBBIO, YCTAaHOBKM Ha 3J0POBBIN 00pa3 >KM3HMU, OCO3HAHUE TMOCIEACTBUUA U
HETMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aTKOTOJs, HAPKOTUKOB, KypEHUs),
HEOOXOJAMMOCTH COOJIONIEHUs TpaBWiI OE30MacCHOCTH TMpPU  OOpaIlleHUd C
XUMUYECKUMU BEIIECTBAMHU B OBITY U peaIbHON KU3HH,

S) TpyA0BOro BOCIIUTAHUS:

MHTEPEC K MPAKTUYECKOMY M3YUYCHUIO TPoeccril U Tpy1a pa3IudHOTo poja,
YBOXKEHHUE K TPYLy M pe3yibTaTaM TPYIAOBOH IEATEIbHOCTH, B TOM YHUCJIE Ha
OCHOBE TMPUMEHEHHUs TMPEJAMETHBIX 3HAHUW 10 XUMHUHU, OCO3HAHHBIA BBHIOOD
WHIUBUTyaJIbHON TPAeKTOPUHU MPOAOHKEHUST 00pa30oBaHus C YUETOM JIMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
ycrenHon npodeccuoHaabHON eITENbHOCTH U Pa3BUTHSI HEOOXOAUMBIX YMEHUM,
TOTOBHOCTh aIalITUPOBATHCA B MPOGECCHOHAIBHON CPEJIE;

6) 3K0JIOrHYecKOro BOCIIMTAHUS

HKOJIOTUYECKU LEJIECO00pa3HOE OTHOIICHHE K MPUPOJIE KaK HCTOUHHKY
YKU3HHU Ha 3emiie, OCHOBE €€ CyIIeCTBOBaHUS, TOHUMAaHUE LIEHHOCTU 3JI0POBOTO U
Oe3omacHOro o0Opas3a >KM3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
bU3MYEeCKOMY M TICHXHMYECKOMY 370pPOBBIO, OCO3HAHWE IIEHHOCTH COOJIIOICHMUS
mpaBuiI 0€30MaCHOTO MOBEECHUS MTPU padOTe C BEIIECTBAMH, a TAK)KE B CUTYaIIUSX,
YTPOXKAIOIIUX 3[0POBbIO U KU3HU JIFOJIEH;

CIIOCOOHOCTH MPUMEHSITh 3HAHUS, MOJydaeMble MPU U3YYECHUU XUMUH, IS
pELICHUS 3a/1a4, CBSA3aHHBIX C OKPYKAIOIIEH MPUPOJIHOU CPEIOH, ISl IIOBBILIEHUS
YPOBHSI  DKOJIOTUYECKOW  KyJbTYphl, OCO3HaHHUS TJ00albHOTO  XapakTepa
HKOJIOTHYECKUX TMPOOJIEeM M TMyTeH WX peIIeHUs MOCPEACTBOM METOJOB XUMUH,
AKOJIOTMYECKOTO MBIIIJICHUS, YMEHHUSI PYKOBOJICTBOBATHCS UM B MO3HABATEIIbLHOM,
KOMMYHUKAaTUBHOMN U COLMAJILHOW MPAKTHUKE.

METAINIPEAMETHBIE PE3YJIBTATDHI

B coctaBe MeTanpeAMETHBIX peE3yJbTaTOB BBIACISAIOT 3HAUYMMBIC I
dbopMUpOBaHUSI MHUPOBO33PEHUSI OOIIEHAy4YHbIE TOHATUS (3aKOH, TEOpHs,
MIPUHIINI, TUIIOTEe3a, GaKT, CUCTEMA, MPOIECC, SKCIIEPUMEHT U JIPYroe.), KOTOpbhIe
HCIIOJIB3YIOTCS B €CTECTBEHHO-HAYUYHBIX YUEOHBIX MpeAMEeTax U IO3BOJISIOT Ha
OCHOBE 3HaHUU M3 ATUX MPEAMETOB (OPMUPOBATH MPEACTABICHUE O IICIIOCTHOM



HAy4YHOM KapTHUHE MHpA, U YHUBEpCaJIbHbIE yueOHbIE IeUCTBUS (IT03HABATENIbHbIE,
KOMMYHUKATHBHBIC, PETYJISATHUBHBIC), KOTOphIE 0O€cleurnBalOT (QopMUpOBaHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUIAHUPOBAHUIO U OCYIIECTBJICHUIO Yy4eOHOM
JEATEIIbHOCTH.

ITo3naBaTe/ibHbIe YHUBEPCAJIbHBIE YUeOHbIe J1eiicCTBUS

Ba3oBble JJoruueckue JelicTBUA:

YMEHUSI MCIOJIb30BATh MPUEMBI JIOTUYECKOTO MBIIUICHUSI MPU OCBOCHUU
3HAHWH: PACKPBIBaTh CMBICT XUMHUYECKUX TOHSTHH (BBIIETATH UX XapaKTEPHBIC
MPU3HAKHN, YCTaHABJIMBATh B3aMMOCBS3b C JIPYTUMHU TIOHSTHSIMH), UCIOJIB30BATh
TIOHATHS JIJIs1 OOBSICHEHUS OTJEIBHBIX ()aKTOB M SBJICHHM, BEIOMPATh OCHOBAHUS U
KPUTEPUH ISl KIAaCCU(PUKAIMKU XUMHUYECKUX BEIIECTB M XMMHUUYECKHX pPEaAKIUH,
yCTaHaBJIMBATh TMPUUYUHHO-CIICJACTBEHHBIE CBA3U MEXAY OOBEKTaMU H3y4YCHUS,
CTPOUTH JIOTHYECKHE PACCYXACHUS (MHAYKTUBHBIC, NCTYKTUBHBIC, 110 aHAJIOTHN),
JieaTh BBIBOJIBI M 3aKITFOUCHHS,

yMEHUE TMPUMEHSTh B TIPOlLlECCe TO3HAHUA TOHATHS (MPEAMETHBIE U
MeTaIpeMETHbIC), CHMBOJIMYECKHE (3HAKOBBIC) MOJIEIH, UCIIOJIb3yEMbI€ B XUMUH,
peoO0pa3oBbIBATh MIMPOKO MPUMEHSIEMbIE B XUMUU MOJCIIbHBIC TTPEICTABICHUS —
XUMHUYECKUN 3HAK (CHMMBOJ DJIEMEHTa), XUMHu4eckas (opmylia U YypaBHEHUE
XUMHUYECKON PEAKIUU — TMPHU PEIICHUN YIeOHO-TTI03HABATEIBHBIX 3a7a4, ¢ YIETOM
ATUX MOJIETBHBIX TPEJICTABICHUN BBISBIISATH U XaPAaKTEPU30BATh CYIIECTBEHHBIC
MPU3HAKH M3Y4YaeMbIX OOBEKTOB — XUMHUYECKUX BEIIECTB U XUMHUECKUX PEAKIUH,
BBISIBIIATH ~ OOIME  3aKOHOMEPHOCTH, MPUYHHHO-CICACTBEHHBIC CBS3U U
MPOTUBOPEYHS B MU3YIACMBIX TIPOIIECCAX U SIBJICHUSX.

ba3oBble uccienoBarTelbckme 1eiiCTBUSL:

YMEHHUE HCIOIb30BaTh MOCTABICHHBIE BOIMPOCHI B KayeCTBE HMHCTPYMEHTA
MO3HAHUSA, a TaKKe B KAayeCTBE OCHOBBI i (POPMUPOBAHHUS THUIIOTE3BI TIO
MIPOBEPKE MPABMIIBHOCTH BBICKA3bIBAEMBIX CYXKICHU;

MPUOOPETEHUE ONbITa IO TUIAHUPOBAHWIO, OpPTaHU3AMH W TIPOBEICHUIO
YUYCHMUYECKUX JKCIIEPUMEHTOB, yMEHHE HaOoJaTh 3a XOJOM IIpoliecca,
CaMOCTOSATEILHO MPOTHO3UPOBATH €0 Pe3yJsbTar, (PopMyIupoBaTh 000OIIEHUS U
BBIBOJIBI TIO PE3yJIbTaTaM MPOBEAEHHOTO OTbBITA, HCCIICIOBAHUS, COCTABISATH OTUET
O MpoJieNITaHHOM padoTe.

Pabora ¢ unpopmanmeii:

yMEHUE BBIOMpATh, AHAIM3UPOBATH WU HWHTEPHPETUPOBATH HHGHOPMAIIHIO
pa3TUYHBIX BUIOB U (HOPM MPEJCTABICHUS, TOTydaeMyl0 U3 Pa3HbIX UCTOYHHKOB
(HaygHO-TIOMyJIApHAs JUTEpaTypa XUMHUYECKOTO COJEpXKaHUS, CIPaBOYHBIC
nocoOus, pecypcsl MHTepHETa), KPUTHYECKH OIICHUBATH IPOTHUBOPCUYHMBYIO M
HEJIOCTOBEPHYIO HH(POPMAITHIO;



yMEHUE TPUMEHSATh Pa3jIM4yHbIe METOJbl U 3aMpOChl MPU MOUCKE U OTOOpE
uH(MOpPMAIUU U COOTBETCTBYIOIIUX JAHHBIX, HEOOXOIUMBIX [Jisi BBIMOJIHEHUS
y4eOHBIX U MO3HABaTEIbHBIX 3a7]a4 ONPE/IEIEHHOTO TUIA, TPUOOPETEHHUE OMbITA B
o0nacTd MCHOJB30BAaHUS HMHPOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIQJICHUE KYJIbTYPOU aKTUBHOTO UCIIOJIB30BAHUS PA3IUYHBIX TTOUCKOBBIX CUCTEM,
CaMOCTOATENILHO BHIOUPATh ONTUMANIBHYIO (hOpMy TpeacTaBieHus] HHPOpMaAIUU U
WUTIOCTPUPOBATh pEIlIaeMble 3a7aud  HECJIOKHBIMU CXeMaMH, JHharpaMmmamu,
npyrumu popmamu rpaduKu U UX KOMOWHAIUSIMU;

YMEHUE UCIOJIb30BaTh W AaHAJIM3UpOBaTh B Ipolecce Yy4eOHOH U
UCCIIEIOBATENLCKON NIeATEIbHOCTH MH(POPMAIMIO O BIUSHUHU MPOMBIIIICHHOCTH,
CEJIbCKOI0 XO3SMCTBA M TPAHCIOPTa HA COCTOSIHME OKpYXKArolled HpHUpPOIHOM
Cpelbl.

KoMMyHuKAaTHBHBIE YHHBePcadbHbIe yueOHbIe 1eiiCTBUA:

YMEHHUS 3aJlaBaTh BOINPOCHI (B XOJe Juaiora W (WiM) JIUCKYCCHUHU) TIO
CyLIeCTBY  OOCyXJaeMol  TeMbl, (OpPMYJIUpOBaTh CBOU  IPEIJIOKECHHUS
OTHOCHUTEJILHO BBITIOJHEHUS MPEAJIOKEHHOM 3a/1a4u;

YMEHMSI ~ IPEIACTaBIATh  IMOJYYEHHBIE  pe3yJbTaThl  [103HABATEIbHOU
JESTEIbHOCTH B YCTHBIX W THCBMEHHBIX TEKCTax; JelaTh MPE3CHTALUIO
pPE3yNbTATOB BBINOJHEHUS XHUMHUYECKOTO JKCIEPUMEHTa (J1a00paTOPHOro OMbITA,
1abopaTopHOI pabOTHI IO HCCIIEIOBAHUIO CBOMCTB BEIIECTB, YIEOHOTO MTPOCKTA);

YMEHHsSI Y4eOHOTO COTPYAHMYECTBA CO CBEPCTHUKAMH B COBMECTHOMU
MO3HABATEJIbHOM W MCCJENOBAaTEIbCKOM  JEATENBHOCTH MPU  PEILICHUU
BO3ZHMKAIOIIMX NpOOJeM Ha OCHOBE Y4yé€Ta OOIIMX WHTEPECOB M COIrJIaCOBAHUS
no3uIuil (00CyXIeHuss, OOMEH MHEHHMSIMH, «MO3TOBBIC HITYPMBI», KOOPIWHAIUS
COBMECTHBIX JICWCTBUN, OIpelIeJeHHe KpPUTEpUEeB IO OLIEHKE KauyecTBa
BBITNIOJIHEHHOM paboThI U JpyTHeE).

PeryasiTuBHbIC YHUBEpPCAJIbHbIC YUeOHbIE 1eliCTBHSA:

YMEHUE CaMOCTOSTENIbHO ONPENENsITh UENH JEATebHOCTH, MIaHUPOBATh,
OCYILIECTBIISITh, KOHTPOJIUPOBATh U NMPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
NesATeTLHOCTh, BBIOUpaTh Harbonee d3pheKTUBHBIC CIIOCOOBI pelieHUsI yUeOHBIX U
MO3HABATENIbHBIX 33Ja4, CaMOCTOSITEJIbHO COCTaBJISATh WU KOPPEKTUPOBATH
MIPEUIOKEHHBIM  QJITOPUTM  JCHUCTBUUA [PU BBHINIOJHEHUM 33aJaHUM C Yy4YETOM
MOJTyYeHHUs] HOBBIX 3HAHWU 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX M PEAKITUSX,
OLICHMBAaTh COOTBETCTBUE IOJIYUEHHOTO pe3yJjbTaTa 3asBJICHHOM II€NH, YMEHUE
UCIIOJIb30BaTh M AaHAJTM3UPOBATh KOHTEKCTHI, IIPe/IaracMble B yCIOBUH 3aJaHUM.

MNPEJIMETHBIE PE3YJIBTATBI

B cocraBe mnpeaMETHBIX pPE3yNbTaTOB IO OCBOCHHUIO 00s3aTEIbHOrO
CoJlep KaHMs, YCTAHOBJIEHHOrO JaHHOM ¢enepaibHOM paboyeil mnporpaMMon,
BBIJICTISIIOT: OCBOCHHBIE OOYYalOUIMMUCS HAy4YHbIE 3HAHUS, YMEHHUS U CIOCOOBI



JNeucTBul, crnenuduueckue I TpeAMETHONM o0nactu  «XUMHS», BB
JNEATEIBHOCTH MO  MOJYYEHHID HOBOIO  3HAHUS, €ro  HWHTEpIpETalUH,
peoOpa30BaHUIO U MPUMEHEHHUIO B PA3IMYHBIX YU€OHBIX U HOBBIX CUTYyAIlUsIX.

K xoHiy 00yuenus B 8 ky1acce npeaMeTHble pe3yJibTaThl HA 0a30BOM YPOBHE

JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYIAFOIITNXCS YMEHU:

e PpACKpBIBaTh CMBICJ OCHOBHBIX XMMHUYECKHX IMOHSATHUWA: aTOM, MOJIEKYJa,
XUMUYECKUH 3JIEMEHT, MPOCTOE BELIECTBO, CIIOXKHOE BEUIECTBO, CMECH
(oIHOpOIHAsT M HEOJAHOPOAHAs ), BAJICHTHOCTh, OTHOCUTEIIbHASI aTOMHAs U
MOJIEKYJISIpHAss Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAs Macca,
MaccoBas JIOJIsI XUMUYECKOTO AJIEMEHTa B COSTUHEHUHN, MOJISIPHBINA 00BEM,
OKCHJl, KHCIJIOTa, OCHOBAHHUE, COJIb, JJIEKTPOOTPULATEIILHOCTh, CTEIEHb
OKHUCJICHHS, XUMHUUYECKas peakius, Kiaccuukanus peakuuid: peakiuu
COCMHEHUS, PEAKIHH PA3JIOKECHUS, PEaKUUW 3aMEUICHUS, PEaKUnU
0OM€Ha, 3K30- U SHJOTEPMHUYECKHE PEAKIIMH, TEIIOBOU 3P (EKT peakiuu,
AIpO aTOMa, JJIEKTPOHHBIM CJOW aroma, aTOMHasi OpOHUTalb, PagUyC
aToMa, XUMHUYECKasl CBS3b, MOJSPHAs U HEMOJSpHAs KOBAJICHTHasl CBS3b,
WOHHAs CBSA3b, MOH, KATHOH, aHWUOH, PAcCTBOpP, MAaccoBas JI0Js BEIECTBA
(TpolieHTHAs! KOHIICHTPAIlUs) B pacTBOPE;

e WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHUMHYECKUX TOHITUH H
MPUMEHSTh 3TU NOHATHUS MPU ONMKUCAHUU BELIECTB U UX MPEBPALICHUI;

e HCIOJBb30BaTh XHWMUYECKYIO CHUMBOJHKY JJIS COCTaBJCHHUS (HOpMYT
BEIIECTB U YPABHEHUN XMMUYECKUX PEAKIUN;

e OIpENENSATh BAJIGHTHOCTh ATOMOB DJIEMEHTOB B OMHAPHBIX COCIMHECHUSIX,
CTENEHb  OKHUCJICHHS  JJIEMEHTOB B  OMHApHBIX  COCJAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIAcCy COEOUHEHHM MO0
dbopmynam, BHJ XUMHUYECKOM CBsI3M (KOBAJIGHTHAas W HOHHAs) B
HEOPTaHUYECKUX COCAUHEHUSX;

e packpbiBaThb cMbici [lepuoanueckoro 3akona J[I. WM. Menaeneena:
JEMOHCTPUPOBATh MOHUMAHHUE NEPUOJANYECKONM 3aBHCUMOCTH CBOWCTB
XUMHUUYECKUX AJIEMEHTOB OT MX mojioxkeHus B llepuonnueckoil cucreme,
3aKOHOB COXPAHEHMSI MacChl BEUIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYEHHSI, 3aKOHa ABOTapo;

e OIKCHIBATh W XapakTepu3oBaTh TabmuuHyto ¢opmy Ilepuoauueckoit
CUCTEMbl XHMMHYECKHUX OJJIEMEHTOB: pa3iudaTh I[OHATHUS «TJIaBHAs
noarpymnmna (A-rpymnmna)» u «modounas noarpynna (b-rpymnma)y, Mansie u
OOJIbIlINE TIEPUOJIbI, COOTHOCUTh OO0O3HAYCHMS, KOTOpPhIE HUMEIOTCA B
tabmune «llepuoauueckass cuctemMa Xumudeckux osjemeHToB [, U.
MenpeneeBay € YHCIOBBIMU XapaKTEPUCTUKAMH CTPOCHUS aTOMOB



XUMHUYECKUX 3JIEMEHTOB (COCTaB M 3apsij sjipa, 00Iee YUCiIo dIEKTPOHOB
U pacrpeesieHue UX M0 3JIEKTPOHHBIM CJIOSIM);

KJ1acCU(UIIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPraHUYECKUE BEIlEeCTBa,
XUMHUYECKHE peakuud (10 YUCIy U COCTaBy YYAacTBYIOLIUMX B pPEAKIUU
BEIIECTB, M0 TEIJIOBOMY 3D (PeKTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XMMHUYECKHE CBOMCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOJITBEPK/IAsl OMMCAHUE MPUMEPAMH MOJIEKYJISIPHBIX
YPaBHEHUM COOTBETCTBYIOIINX XUMHUUYECKUX PEAKIINN;

IIPOTHO3UPOBATh CBOKCTBA BEIIECTB B 3aBUCUMOCTH OT UX KaYE€CTBEHHOIO
COCTaBa, BO3MOXHOCTH TMPOTEKAHUSI XUMHUYECKHUX TMPEBPAIICHUN B
Pa3JIMYHBIX YCIIOBHSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJICKYJSIPHYIO W MOJISIPHYKO MaccChl
BEILECTB, MAaCCOBYIO [IOJII0 XHMHYECKOTO 3JIeMEHTa 10 (opmyIe
COEJIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJUTH PACUETHI
110 YPaBHEHUIO XUMUYECKOU PEAKIUU;

MPUMEHSTh OCHOBHBIE OIEPAlMM MBICIUTENBHON AEATEIBHOCTH — aHaJu3
U CHHTE3, CpaBHEHHE, 0000IleHue, CHUCTEMaTU3alnI0, KIAacCU(PUKALHUIO,
BBISIBJICHUE TMPUYUHHO-CJICACTBEHHBIX CBSI3€M — MJI M3Yy4YEHUS CBOWCTB
BEIIECTB U XUMHUYECKUX PEaKIHM, €eCTeCTBEHHO-HAYYHBIE METOJIbI
MO3HAHUA — HAONIOJCHHE, U3MEpPEHHEe, MOJEIUPOBAHUE, IKCIEPUMEHT
(peanbHBIN 1 MBICJICHHBIN);

CIEN0OBAaTh  MpaBWjaM  TMOJIb30BAHUA  XUMHUYECKOM  TOCYJIOM W
7a00paTOpHBIM  O0OpYJOBaHMEM, a TaKXKe IMpaBWaM OOpaIleHUS C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIMSIMU TI0 BBINOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB MO TMOJYYECHUIO H COOUPAHHIO
ra3oo0pa3HbIX BELIECTB (BOAOPOJAa M KHCIOpPOJAA), TPUTOTOBIECHUIO
pPacTBOPOB C OMPEAECIEHHON MacCOBOM J0JIEM PaCTBOPEHHOTO BENIECTBA,
IJIAHUPOBATh M MPOBOAUTH  XUMHYECKHE  AKCHEPUMEHTHI MO
pacIio3HaBaHHUIO PACTBOPOB HIEIOUYEH U KUCIOT C OMOIIbIO MHIUKATOPOB
(;makmyc, henondTanenH, METUIIOPAHXK U APYTHE).

K koniy oOyuenus B 9 kiacce npeMeTHbIe pe3yIbTaThl Ha 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

pacKpbIBaTh CMBICI OCHOBHBIX XUMMYECKUX MOHATHUM: XUMHUYECKUU
JJIEMEHT, aTOM, MOJIEKyJla, HMOH, KaTHUOH, aHUOH, IIPOCTOE BELIECTBO,
CJI0KHOE BEIIECTBO, BAJIEHTHOCTb, DJIEKTPOOTPULIATEIILHOCTD, CTEIEHb
OKHUCJICHHS, XUMUYECKasl peaKiusi, XUMUYecKas CBs3b, TEIUIOBOU >PdeKT
peakuuu, MOJib, MOJSIpHBIA  00BEM,  pacTBOp,  DIIEKTPOJIUTHI,
HEDJICKTPOJIUTHI, DJIEKTPOJIMTUYECKAsT IUCCOLMALUS, PEAKUUU HOHHOIO
oOMeHa, KaTajau3aTop, XUMHUYECKOE€ paBHOBECHE, OOpaTUMble U



HEOOpaTUMBbIE pEaKIMM, OKHUCIUTEIIbHO-BOCCTAHOBUTEIBHBIE PEAKIUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb, OKHCIEHHE W  BOCCTaHOBJICHHUE,
aIIOTpONUs, aM(POTEPHOCTh, XUMHUYECKasi CBs3b (KOBAJICHTHAsl, MOHHAs,
METaJUINYecKasi), KpHUCTAUIMYECKass pEImETKa, KOpPpO3Us METALJIOB,
CIUIaBbl, CKOPOCTb XUMHUYECKOM peaKIuu, TMpEeAeNbHO JOMyCTUMAs
koHueHtpanus [IJIK BemniecTna;

WUIKOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHYECKUX TMOHATHU U
MPUMEHSITH 3TU TIOHSATUS MPU OMKMCAHUU BEUIESCTB U UX MPEBPaIICHUN;
UCIIONIb30BaTh XHUMHMYECKYI0 CHMBOJIMKY [UIsl COCTaBieHHS (GopMyll
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

ONPENIENATh BaJICHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX PpA3IUYHOTO COCTaBa, MPUHAIJIEKHOCTh BEIIECTB K
ONpeAeNEHHOMY KJIACCY COEIMHEHUU 1o (opmyiaM, BHJI XHUMHYECKOU
CBA3M (KOBAJECHTHAs, WOHHAsA, MeETaJuIMYecKas) B HEOPraHUYECKUX
COCJIMHEHHUSX, 3apsiji MOHA M0 XUMUYECKON (QopMylie, XapaKkTep Cpelbl B
BOJIHBIX PACTBOPAX HEOPraHUYECKUX COCAMHEHUMN, THUIl KPUCTATUITMYECKON
PEIETKN KOHKPETHOI'O BEILIECTBA;

packpeiBath cmbich Ilepumoamueckoro 3akona [[. M. MeHnneneeBa u
JEMOHCTPUPOBATh €ro IOHMMAaHWE: OIHUCHIBaTh W XapaKTEpHU30BaTh
tabnuunyio Gopmy [lepuoanueckoil cUCTEMbl XUMHYECKHX 3JIEMEHTOB:
paznuyaTh TOHATUSA «rjaBHas noarpymnmna (A-rpynma)y U «mobodHas
noarpynna (b-rpynma)», manbsie u OOJbBIIME MEPUOJBI, COOTHOCHUTH
0003HayYeHUsl, KOTOpbIE HMEIOTCS B TNEPHUOJUYECKON Taldiuue, ¢
YUCJIOBBIMU ~ XapaKTePUCTHUKAMH  CTPOCHHMSI  aTOMOB  XMUMHUYECKHUX
JMIEMEHTOB (COCTaB W 3apsija  sjapa, oOIee 4YUCIO DJICKTPOHOB H
pacrpesieieHue HMX IO 3JEKTPOHHBIM CJOSIM), OOBSACHATH oOLIUe
3aKOHOMEPHOCTH B M3MEHEHHUU CBOMCTB 3JIEMEHTOB M HUX COCIMHEHUN B
npenaesax MallbIX NMEPUOIOB U TJIABHBIX MOJATPYIIl C YYETOM CTPOEHUS UX
aTOMOB;

KJacCu(UIMPOBaTh XUMUYECKHUE DJIEMEHTHI, HEOPraHUYECKHE BEIECTBA,
XUMHUYECKUE peakiuu (M0 YUCIy M COCTaBy Y4YaCTBYIOIIMX B PEAKIUU
BEILIECTB, MO TEIJIOBOMY 3(P(DEKTy, MO0 W3MEHEHHUIO CTEICHEW OKHUCIICHUS
XUMHUYECKHUX IJIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) OOIMME U CHENUPUISCKUE XHUMHYECCKUE
CBOMCTBAa TIPOCTBIX M CJOXHBIX BEIECTB, MOJATBEPKIAs OMNHUCAHUE
NpuMepaMi MOJICKYJISIPHBIX M HOHHBIX YPAaBHEHUM COOTBETCTBYIOIIMX
XAMUYECKUX PEAKIINM;

COCTABJISITH  YPaBHEHUS AJIEKTPOJUTUYECKON JHUCCOLMALMU  KHUCIIOT,
LIEJI0YEH U COJIEH, ITOJIHBIE U COKPAILEHHBIE YPABHEHUS PEAKIUA HOHHOTO



oOMeHa, YypaBHEHHS pEaKIui, TMOATBEPKAAIINX CYIIECTBOBAHUE
TEHETUYCCKOM CBSI3U MEXK/Ty BEIIECTBAMU PA3INIHBIX KJIACCOB,;
pacKphIBaTh CYIIHOCTh OKHCJIUTEIHHO-BOCCTAHOBUTENIBHBIX  PEAKITHA
MOCPEACTBOM COCTABJICHHS SJIEKTPOHHOTO OajaHca ITUX PEeaKIIHii;
MPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHHSI,
BO3MOXXHOCTH TIPOTEKaHUS XUMHYECKHX IMPEBPAIICHUN B pa3IUIHBIX
YCIIOBUSIX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISIPHYIO W MOJIIPHYIO MAacChl
BEIIECTB, MAaCCOBYIO [IOJII0 XHUMHYECKOTO JJIeMEeHTa 1o (opmyie
COEMHEHHMSI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOAUTH PACUETHI
M0 YPaBHEHUIO XUMUYECKON PEaKInu;

coONIoaTh  MpaBuUjia  MOJB30BAHUA  XUMHUYECKOM  TOCyIol |
7a00paToOpHBIM  O0OPYJIOBAaHMEM, a TaKXe ImpaBujia oOpalieHust ¢
BCIIECTBAMH B COOTBETCTBUM C WHCTPYKIIUSMU II0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TMOJYYEHUI0O U COOMpAHHUIO
ra3oo0pa3HbIX BEIIEeCTB (aMMHAaKa U YTIEKUCIIOTO Trasa);

OPOBOJUTh  PEAKIMM, TOATBEPXKJAIONIME  KAauyeCTBEHHBIM  COCTaB
Pa3TUYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM ITyTEM XJIOPHUA-, OpOMUSI-,
MoaMI-, KapOoHat-, ¢ocdar-, cuiamkar-, cyiabdar-, TUAPOKCH]I-UOHBI,
KaTHOHbI aMMOHHUS ¥ HMOHBI WM3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIINE B
BOJIHBIX pacTBOpPaX HEOPTAHMUECKUX BEIIECTB;

MPUMEHSATH OCHOBHBIC OIEpAIlMH MBICITUTEIBHON JEATEILHOCTH — aHAJIH3
U CHHTE3, CpaBHEHUE, OO0OOIIEHHE, CHUCTEMATU3AIMI0, BBISIBICHUE
MPUYUHHO-CJICICTBEHHBIX CBS3€H — I W3y4YEHUS CBOWCTB BEIICCTB U
XUMUYECKUX pEaKluid, €CTeCTBEHHO-HAy4YHbIE METOJbl TO3HAHUS —
HaOJIOICHUE, M3MEpPEHUEe, MOJEIHPOBAaHUE, SKCIEPUMEHT (peajbHBbIM U
MBICJICHHBIN).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
Koau4vecTBo yacoB
Ne HanmenoBanmue pa3jiesioB u JuiekTpoHHbIE (HUGPOBDbIE)
KonTposabHbie IIpakTHyeckue
n/n TeM NPOrpaMMbl Bcero oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
Paszgea 1. [lepBoHavaibHbIe XUMHUYECKHE TOHATHUS
Xumus — BakHas 00J1acTh

11 ©CTECTBO3HAHUS U 5 ) bubnuorexa [{OK

' MPAKTUYECKOU €SI TEIIbHOCTH https://m.edsoo.ru/7f41837¢c

YeJioBeKa

12 BemecTBa 1 xuMu4eckue 15 | bu6nunorexa LIOK

' peakuuu https://m.edsoo.ru/7f41837¢

Hroro no paszneny 20

Pa3nen 2. BaxkHeiiine npeacTaBuTe/ M HEOPraHMYECKUX BellleCTB
21 Boznyx. Kucnopon. Ilonstue 6 bubmuoreka [IOK

' 00 oxcugax https://m.edsoo.ru/7f41837¢c
29 Bonopoa. ITonstue o kuciorax g | bubnmnoreka [HOK

’ Y COJIAX https://m.edsoo.ru/7f41837¢
)3 Boga. PactBopsl. [lonsitue 06 5 1 1 bubmuorexa [IOK

’ OCHOBAHHSIX https://m.edsoo.ru/7f41837¢
24 OCHOBHBIE KJIaCChl 1 | ) bubmuorexa [{OK

HCOPTaHUYCCKUX CO€IUHEHUI

https://m.edsoo.ru/7f41837¢c

Uroro no pazgeny 30

Pasnean 3. [llepnoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. U. MenaeseeBa. CTpoeHue aToMOB.

Xumunueckas cBsizb. OKHCJIUTENbHO-BOCCTAHOBHUTEIbHBIE pPe€aKnuu




3.1

3.2

[lepuoauueckuii 3aKOH U
IIepnoanueckas cucrema
XUMHUYECKUX 3jieMeHToB J[. 1.
MenneneeBa. CtpoeHue aroma
XUMHYECKas CBS3b.
OKUCIUTENBHO-
BOCCTAaHOBUTEJIbHBIC PEAKIIUU

Hroro no pasaceiny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

15

67

bu6nmoreka [IOK
https://m.edsoo.ru/7f41837¢c

bub6nmoreka [IOK
https://m.edsoo.ru/7f41837¢c

bubnuoreka [{OK
https://m.edsoo.ru/7f41837¢c

bubnuoreka [{OK
https://m.edsoo.ru/7f41837¢c




9 KUIIACC

KonuyecTBo yacos DJIEKTPOHHbBIE
HaumeHoBaHue pa3aeioB 1 TeM uu(ppoBbIe
Ne n/m P Konrpoabnbsie IIpakruuyeckue (upp )
NMPoOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
Pa3nes 1. BemecTBO 1 XMMHYeCKHe peaKuu
11 [ToBTOpEeHue U yriaydieHne 3HaHu| 7 | bubnuoreka [IOK
) OCHOBHBIX pa3/eloB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHX 4 bubmmoreka [JOK
) peaxiuii https://m.edsoo.ru/7f41a636
13 DIIEKTPOTUTHYECKAS JUCCOIHAITHSI. g | | bubnnorexa [JOK
' XUMHUYECKUE PEAKIIMU B PACTBOpaAxX https://m.edsoo.ru/7f41a636
Hroro no paszneny 19
Pa3nes 2. HemeTa/ibl M MX COeIMHEHUS
21 OO11ast XapaKTepUCTHKA XUMHYECKUX 4 | bubmuoreka [IOK
’ anemeHToB VIIA-rpynmnsl. ['anorenst https://m.edsoo.ru/7f41a636
OO0m1as XxapakTepuCTUKa XUMHUECKUX
2.2 snemeHToB VIA-rpynmnsl. Cepa u eé 6 brbmmorexa [TOK
' PYHHBL -€P https://m_edsoo.ru/7f41a636
COEIMHEHUS
OO61mas xapakTepUCTHKA XUMUYECKUX
2.3 aneMeHToB VA-rpynmsl. A30T, pochop u ux 7 1 Bubnmorexa [IOK
' PyIHHBL ’ P https://m.edsoo.ru/7f41a636
COETMHEHUS
OO11ast XapaKTepUCTHKA XUMHUYECKUX
2.4 sneMeHToB [VA-rpynmsl. Yraepoa u 8 1 2 bubmmorexa [TOK
' . PYHIEL poa https://m.edsoo.ru/7f41a636
KPEeMHHUHN ¥ UX COCTUHECHUS
Hroro no pazneny 25




Pa3gen 3. MeTa/iIbI M X COeIUHEHU ST

. bubnuorexa [JOK
3.1 Obmpae cBOHCTBA METANIOR 4 https://m.edsoo.ru/7f41a636
. bu6nmmoreka [IOK
3.2 Baxkueiimue MeTamibl 1 UX COSTUHEHUSI 16 hitps://m.edsoo.ru/Tf41a636
Uroro no pazgeny 20
Pa3nen 4. Xumus u oxkpy:xamomas cpeaa
4.1 BemecTBa 1 MaTepuansl B JKU3HU 4EJIOBEKA 3 bubmmorexa LOK
) m P https://m.edsoo.ru/7f41a636
Htoro no pazneny 3
PesepBHOE BpeMs 1 bubmorexa HOK
p P https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68







IHOYPOYHOE IIVTAHUPOBAHUME

8 KIIACC
KoanuecTBo yacos DJIeKTPOHHbIE
Ne Hara uudposeie
Tema ypoka KonTpoabubie IlpakTuueckue
n/n Bcero U3YYeHUS o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl

| [Ipenmer xumuu. Posib xumuu B | 02.09.2026 = bubmmoreka [IOK
’KM3HU YeJIOBeKa. Tejia U BelecTsa https://m.edsoo.ru/ff0d210c

) [TonsiTue 0 MeToax MO3HAHUS B | 07.09.2026 @ bubmmoreka [IOK
XUMHUHU https://m.edsoo.ru/ff0d227e
[TpakTuueckas paborta Ne 1 «IIpaBuna 09.09.2026

3 paboThI B 1a0OPaTOPUU U IPUEMBI | 1 bubnunoreka [JOK
oOpareHus ¢ 1abopaTopHbIM https://m.edsoo.ru/ff0d23dc
000pyTI0BaHUEM)

4 YucTele BemecTBa U cMecH. CIIocoObI | 14.09.2026 = bubmuoreka [{OK
paszeleHus cMecen https://m.edsoo.ru/ff0d26ca
[Ipaktrueckas padota Ne 2 16.09.2026

5 «lfaz eJIeHue cﬁeceﬁ (Ha mpumepe 1 1 bubmorera [JOK

8 . PHMED https://m.edsoo.ru/ff0d28c8
OUYMCTKHU TTOBAPEHHOM COJIN)»
6 ATOMEL i MOJNEKVILL 1 21.09.2026  bub6mmoreka [JOK
4 https://m.edsoo.ru/ff0d2a6c

7 XUMHUYECKUE DJIEMEHTHI. 3HAKU 1 23.09.2026  bubmmoreka [JOK
(CHMBOJIBI) XUMHYECKHUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 [IpocTeie U CIOKHBIE BENIECTBA 1 28.09.2026  bubmmorexa LIOK

p B https://m.edsoo.ru/ff0d2a6¢
30.09.2026 = bubamnoreka [JOK
9 ATOMHO-MOJIEKYJISIPHOE YUYEHUE 1

https://m.edsoo.ru/ff0d2d50




3aKOH MOCTOSIHCTBA COCTaBa BEILIECTB. 05.10.2026
10 Xumnueckas popmyna. BaieHTHOCTD bubmmorexa LIOK
pMYya. https://m.edsoo.ru/ff0d2eae
ATOMOB XUMHYECKUX JIEMEHTOB
1 OTHOCuUTENBHAs aTOMHAs Macca. 07.10.2026  bubnuoreka [{OK
OtHOcHUTENbHAsA MOJIEKYJIIpHAs Macca https://m.edsoo.ru/ff0d323¢
12 MaccoBast 10151 XUMHYECKOTO 12.10.2026  bubGmmoteka [JOK
DJIEMEHTA B COCAUHEHUN https://m.edsoo.ru/ff0d350c
13 BanenTHOCTh aTOMOB XMMHUYECKUX 14.10.2026 = bubmuoreka [JOK
3JIEMEHTOB. https://m.edsoo.ru/ff0d5230
14 Pu3nyecKue 1 XUMUYECKUE SABICHUS. 19.10.2026  bubmuoteka [IOK
XumMuyeckas peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku 1 yciaoBUsI IPOTEKAHUS 21.10.2026 = bubmmoreka LIOK
XAMHYECKHUX PEaKUi https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHUs1 MacChl BEIIECTB. 26.10.2026  bub6mmoreka [JOK
XHWMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Brrunciaenus konuyecTBa, MacChl 09.11.2026
17 BEILECTBA 110 YPABHEHUSM bubnmorexa LIOK
m yp . https://m.edsoo.ru/ff0d5708
XUMHUYECKHUX PEeaKIIHii
Knaccudukarusa xumuaeckux 11.11.2026
18 eaK 1/11(711) (coeanHEeHUS, PA3IOKECHHUS bubnworexa LIOK
peard A P : https:/m.edsoo.ru/ff0d3f34
3aMeleHus, oOMeHa)
M. B. JIoMOHOCOB — y4€HBIi- 16.11.2026
19 SHIUKJIOTIETUCT 060621q eHue u bubmorexa LIOK
H AT, Hf https:/m.edsoo.ru/ff0d40c4
cHUCTEeMaTH3aIus 3HAaHUI
20 KonTtponbhas padora Nel o reme 18.11.2026  bubGmumoteka [JOK
«BelecTBa 1 XUMHYECKHUE PEAKITAM https://m.edsoo.ru/ff0d4290
)1 Bo3ayx — cmech razos. Cocras 23.11.2026 @ bubmmoreka [IOK

Bo3nyxa. Kucnopon — snemeHT u

https://m.edsoo.ru/ff0d448e




IIPOCTOEC BECUICCTBO. Os30H

du3nyeckrue U XMMHUYECKHE CBOMCTBA 25.11.2026
22 KHCJIOpOJia (peaKIIuu OKUCIICHUS bubmorexa LIOK
poaa (peakdt ’ https://m.edsoo.ru/ff0d4614
ropenue). [Torstue 06 okcumax
CnocoObI MOTy4YEHUsT KUCIIOPO/ia B 30.11.2026
23 nabopaTopun iqn OMLII_HJIerHOCTI/I bubmmorexa [IOK
patop p ’ https://m.edsoo.ru/ff0d497a
[IpumeHeHnue kucnopoaa
TernoBoit 3¢ ekt XuMuIecKoi 02.12.2026
24 peaKIuy, MOHATHE O bubnuoreka [IOK
TEPMOXUMHUYECKOM YpaBHEHUH, DK30- https://m.edsoo.ru/ff0d4790
U SHAOTEPMUYECKUX PEAKIIUSIX
Tomnueo (HedTh, Yroab U METaH). 07.12.2026
25 3ar SISHGEEI/IGQI;O?; . a, CIIOCOOBI Z:ro bubmmorexa LHOK
p yxa, https://m.edsoo.ru/ff0d4c4a
MPEeA0TBpALCHUS
ITpakTuueckas padora Ne 3 mo Teme 09.12.2026
26 «ﬁon €HHuE U 12061/1 aHue bubmmorexa [OK
ya p . https://m.edsoo.ru/ff0d4aec?2
KHCIIOPOJIa, U3YYE€HHE €T0 CBOMCTBY
7 Bonopoa — snemeHT 1 npocroe 14.12.2026 = bubmuoreka [{OK
BelecTBo. Haxoxaenue B mpupojae https://m.edsoo.ru/ff0d4dd0
)% duznyueckne 1 XUMUYECKHEe CBOMCTBA 16.12.2026 = bubmuoreka [JOK
Bojiopoa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 [ToHsITHE O KUCIIOTAX U COJISIX 21.12.2026  bubmmorexa LIOK
https://m.edsoo.ru/ff0d50d2
Crioco0bI nostyueHus BOA0poia B 23.12.2026
nabopatopun. [IpakTrdeckas padota
30 Ne 4 o reme «llonyuenne n bubmorexa LIOK

cobupaHue BOJOpoa, U3ydeHHe ero
CBOUCTB»

https://m.edsoo.ru/ff0d4dd0




31 KonuuectBo BemectBa. MoJib. 28.12.2026 @ bubmmoreka [IOK
MonsipHas macca. https://m.edsoo.ru/ff0d4f42
1 Monsipabiii 00bEM ra3oB. 3aKoH 30.12.2026 = bubmmoreka [JOK
ABoranpo https://m.edsoo.ru/ff0d542e
Brrunciienus o0b€Ma, KOJIHYECTBA 11.01.2027
33 BEII[ECTBA ra3a Mo ero M3BECTHOM bubmmorexa LIOK
B My https:/m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA MK 00BEMY
Brruucnenust 00b€MOB ra3oB 1o 13.01.2027
34 oBe bubmuorexa [JOK
yp aBHeHHIO,_peaKHHH Ha ocH . https://m.edsoo.ru/ff0d5708
3aKOHA OOBEMHBIX OTHOIIICHUM ra30B
35 du3nyecKre 1 XMMUYECKUEe CBOMCTRA 18.01.2027 = bubmuoreka [JOK
BOJIbI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuii. [lonsitue 00 20.01.2027  bubmumoreka [[OK
HHIUKATOPAX https://m.edsoo.ru/ff0d59e2
Bopa kak pacTBopuUTEIb. 25.01.2027
37 Hacrlmenusie 1 HeHACKIIIIEHHBIE bu6mmoreka [JOK
pactBopbl. MaccoBas 10J1s BEECTBa https://m.edsoo.ru/ff0d5b40
B PacTBOpE
[TpakTuyeckas padora Ne 5 o Teme 27.01.2027
«[IpuroTtoBiieHHE PACTBOPOB C bubnnoreka [JOK
38 . 9 .
OIpeNeIEHHON MAacCOBOM J10JIE https://m.edsoo.ru/ff0d5eba
pPacTBOPEHHOTO BEIIECTBA»
39 KonTtponbHas padora Ne2 o reme 01.02.2027  bubauoreka [{OK
«Kucnopoa. Bogopoxa. Boga» https://m.edsoo.ru/ff0d6342
Oxkcupsl: cocTaB, KacCUpUKAIIUS, 03.02.2027  bub6mmorexa [IOK
40
HOMEHKIIATypa https://m.edsoo.ru/ff0d664e
41 [ToryueHue 1 XuMHUYECKUE CBOMCTBA 08.02.2027 = bubnuoreka [IOK

KHUCJIIOTHBIX, OCHOBHBIX H

https://m.edsoo.ru/ff0d664e




aM(OTEpPHBIX OKCHIOB

OcHoBaHusI: cOCTaB, Kiaccuduxams, 10.02.2027  bubmumoteka [JOK
42
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [TonydyeHnne u XxuMHu4YeCcKue CBOWCTBA 15.02.2027  bubmmoreka [{OK
OCHOBaHMI https://m.edsoo.ru/ff0d67ca
Kucnotsr: cocras, kinaccuduxarus, 17.02.2027  bubmumoteka [IOK
44
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
45 [lonydyeHnue u XxuMHuyeckue cBOMCTBa 20.02.2027 | bubmmoreka [IOK
KHCJIOT https://m.edsoo.ru/ffOdfee2
Conu (cpenHue): HOMEHKIIATypa, 24.02.2027
46 é peane) MHquKHe bubmuorexa [JOK
CHOSO B TOTyHeHIA, X1 https://m.edsoo.ru/00ad9474
CBOMCTBa
[TpakTuueckast pabota Ne 6. Pemenue 01.03.2027
47 9KCIIEPUMEHTAIIBHBIX 3a7a4 110 TEME bubnuoreka [IOK
«OCHOBHBIE KJIaCChl HEOPTraHMYECKUX https://m.edsoo.ru/00ad9b7c
COCTUHEHUIN)
['eneTnyeckasi CBA3b MEXAY KJIaCCAMU 03.03.2027  bub6numoreka [JOK
48 .
HEOPraHUYECKUX COETUHEHUU https://m.edsoo.ru/00ad9as50
49 O00011eHNe U CUCTEMATU3ALIS 10.03.2027 | bubmuoreka [JOK
3HAHUU https://m.edsoo.ru/00ad9cb2
Kontponbnas padota Ne3 no teme 15.03.2027
50 "O . y TaHUYIECKUX bubmmorexa LIOK
CHOBHHG\,I:HaCCH Heop https://m.edsoo.ru/00ad9ela
COCTMHEHU I
[lepBpie NONBITKM KJIaCCU(PUKALIMI 17.03.2027
51 XI/II\F/)[I/I‘{ KHUX DJIEMEHTOB I?IOHHI;I/IG 0 bubmmorexa LIOK
e DJICMEHTOB. https://m.edsoo.ru/00ad9ffa
TPYIIax CXOTHBIX AJIEMEHTOB
57 [lepronnueckuii 3aKOH U 22.03.2027 @ bubmmoreka [IOK

HepuozmquKaﬁ CHUCTEMA XUMHNYCCKHUX

https://m.edsoo.ru/00ada52c




snemenToB M. Y. MenaeneeBa

53 I T L ——— 24.03.2027  bubnuoreka [[OK
https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. COCTaB aTOMHBIX 05.04.2027  bubnuoreka [[OK
snaep. N3oTomsl https://m.edsoo.ru/00ada342
CrpoeHue 3JIeKTPOHHBIX 000JI0YeK 07.04.2027
55 aToMoB 3JieMeHTOB [lepuoanueckoii bubmmorexa LIOK
https://m.edsoo.ru/00adabbc
cuctemsl JI. 1. Menaeneera
XapakTepucTuKa XUMHYECKOTO 12.04.2027
56 3JIEMEHTA MO €TI0 MOJIOKEHHUIO B bubmuorexa [JOK
ITepuonnueckont cucreme /1. U. https://m.edsoo.ru/00ada824
Menneneena
3nauenue [lepuoanueckoro 3akoHa 14.04.2027
57 JUISl pa3BUTHS HAYKH U NTPAKTUKU. [I. bubnuoreka [IOK
N. MengaeneeB — y4€HbIi, IeAaror 1 https://m.edsoo.ru/00ada96e
rpaKJIaHUH
PesepBHblit ypok. O0o01IeHNE U 19.04.2027
58 CI/ICTEMaTI/BZIle;I 3HaHI/II;IH / bubmmorexa LOK
. https://m.edsoo.ru/00adb33c
Bcepoccuiickast mpoBepouHas paboTa
KonTponbnas padota Ne4 mo teme 21.04.2027
59 «Ctpoenue aroma. XUMHUYECKas bubnnoreka [JOK
cBs13b» / Beepoccuiickast mpoBepodHas https://m.edsoo.ru/00adb486
pabora
DJIEKTPOOTPULIATETLHOCTh AaTOMOB 26.04.2027  bubmmoreka [JOK
60
XUMHYECKHUX DIIEMEHTOB https://m.edsoo.ru/00adaab8
61 NoHHas xumuyeckas CBsi3b 28.04.2027  bubmmorexa LIOK
https://m.edsoo.ru/00adac34
62 KoBanenTHast nonsipHast XuMu4ecKas 05.05.2027 | bubnuoreka LIOK




CBSI3b https://m.edsoo.ru/00adaab8
63 KoBanentnas nenosnspHas | 12.05.2027 = bubaunoreka [JOK
XUMHUYECKAS CBA3b https://m.edsoo.ru/00adaab8
64 CrrelieHE OKHCICHIS 1 17.05.2027  bubmumoreka [IOK
https://m.edsoo.ru/00adae28
65 OKHCIUTENIbHO-BOCCTAHOBUTEIHHBIC | 19.05.2027  Bbubaunoreka [IOK
peakuuu https://m.edsoo.ru/00adb076
24.05.2027  bubnmoreka [JOK
66 OKHUCITUTENN U BOCCTAHOBUTEIIH 1
https://m.edsoo.ru/00adb076
Peseprublit ypok. O6o0mIeHNE U 26.05.2027
67 CUCTEMAaTHU3alMs 3HAHUH 110 TeMe | bubmuorexa [JOK
«CTtpoenne aroma. XuMU4IeCKast https://m.edsoo.ru/00ad9cb2
CBSI3bY
OBILIEE KOJIMYECTBO YACOB I10 67

[NPOTPAMME




9 KUIIACC

KoanuecTBO 4acos DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero U3YYeHUS o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
[lepronnyueckuii 3aKoH. 01.09.2026
1 Hepno MYCCKasi CHCTeMa XUMHUUYCCKUX 1 bubmorera [JOK
proa https://m.edsoo.ru/00adb59e
sneMenToB [. 1. Menneneea
3aKOHOMEPHOCTH B U3MEHCHHUH 04.09.2026
2 CBOICTB XiMI/I‘ICCKI/IX 3JICMEHTOB 1 bubmorexa HOK
. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOIOB

3 Knaccugukarus 1 HoMeHKIaTypa | 08.09.2026  bubnuoreka [IOK
HEOPraHUYECKUX BELIECTB https://m.edsoo.ru/00adb7e2

4 Buapl xuMuueckoil CBA3U U TUIIBI | 11.09.2026 = bubmuoreka [JOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
Knaccudukanus xumuueckux 15.09.2026

5 PEAKIHI O YHCITY U COCTaBY |
peareHTOB M 00pa3yIOLIUXCs BEIIECTB.

KauecTBeHHbIE peakLnH.

6 Knaccudukamnms xumuaeckux 1 18.09.2026  bubGmuoteka [JOK
peaKuuii Mo pa3IMYHbIM IMPU3HAKAM https://m.edsoo.ru/00adbcb0
KonTtponbhas padora Nel no teme 22.09.2026

7 «IToBTOpEHUE ¥ yriy0OaeHHE 3HAHUIH 1 1 bubmorexa HOK

p yHIy https://m.edsoo.ru/00adbe9a
OCHOBHBIX pa3/IeioB Kypca 8 Kiaccay
ITousTHE O CKOPOCTH XUMHUUIECKOM 25.09.2026

8 CaKINHU HOHﬂI;He 0 TOMOI'CHHBIX U 1 bubmorexa HOK
peaKiy. https://m.edsoo.ru/00adc28¢c
TeTEPOreHHBIX PEaAKIMIX




JAUCCOLIMAIIHsA>

[ToHsITHE O XMMUYECKOM PaBHOBECHHU. 29.09.2026
9 @DaKTOpPBI, BIUAIOIIME HA CKOPOCTh bubnunorexa [IOK
XHMHYECKON PEAKIMU U MOJ0KEHUE https://m.edsoo.ru/00adcade
XUMHUYECKOT'O PAaBHOBECHUSI
10 OKHUCIUTEbHO-BOCCTAHOBUTEIIbHBIC 02.10.2026 = bu6mmoreka [IOK
peakuuu https://m.edsoo.ru/00adcd68
Teopus 31eKTPOIUTHUECKOIN 06.10.2026
11 nuccornuani. CUIbHBIE U ClIa0bIe bu6mmoreka [IOK
3JIEKTPOJUTHI. VOHHBIE ypaBHEHHUS https://m.edsoo.ru/00add448
peakiui
12 TOMHLLE VDABHEHIS DeaK LI 09.10.2026  bubnuoreka [JOK
P peaKh https://m.edso0.ru/00add5d8
XHUMHYECKHE CBOMCTBA KHUCIOT B 13.10.2026
13 CBETE IIPEACTAaBICHUN 00 bubmmorexa HOK
pea i https://m.edsoo.ru/00add8b2
3JIEKTPOJIUTUYECKON JUCCOLMAIIIHI
XUMHYECKHE CBOMCTBAa OCHOBAHUU B 16.10.2026
14 CBETE IPEACTaBICHUN 00 bubmorexa HOK
e 5 hitps://m.edso0.ru/00add9d4
3JEKTPOJIUTUYECKON JUCCOLIMALIH.
XUMHYEeCKHE CBOMCTBA COJIEH B CBETE 20.10.2026
15 MPeACTABIEHHI 00 DJIEKTPOIUTHYECKOMN bubmorexa [TOK
ped P https://m.edsoo.ru/00addd 12
IMCCOLMAIA
16 [TonsTHE O THIpPONH3E CONCH 23.10.2026  bubmmorexa LIOK
P https://m.edsoo.ru/00addbfa
17 [IpaxTuueckas padora Ne 1. «Pemenue 06.11.2026  bubnuoreka [{OK
SKCIIEPUMEHTAJIBHBIX 3a1a9Y» https://m.edsoo.ru/00addecO
O0001IeHNE U CHCTEMATH3AIINS 10.11.2026
le B bubnuorexa [JOK
18 3HaHUM N0 TeMe «DIEKTPOIUTHIECKAs

https://m.edsoo.ru/00addfe2




KoHntposbnas padora No2 o teme 13.11.2026
19 «OIIEKTPOIUTUYECKAS TUCCOLMALINS.
XUMHYECKUE PEAKIIUU B PACTBOPAX)»
OO0m1as XxapaKTepucTHUKa rajJoreHoOB. 17.11.2026
20 XUMHYECKUE CBOMCTBA HA PUMEPE
XJIopa
Xaoposogopoa. ConsHas KUCIIOTa, 20.11.2026
21 XI/IME%CKHS CBOICTBA, ITOJYYCHHE bubmmorexa LOK
’ i ’ https://m.edsoo.ru/00ade104
MIPUMEHEHHUE
[IpakTrueckas pabora Ne 2 o Teme 24.11.2026
22 «ﬁon CHHEe COIjIﬂHOfI KHCJIOTHI bubmorexa LHOK
yi . . ’ https://m.edsoo.ru/00ade348
u3y4yeHue e€ CBONCTBY»
Brranciaenus mo ypaBHSHHSAM 27.11.2026
23 XUMHUYECKUX eal}clpnﬁ €CJIM OJIUH U3 bubmmorexa [IOK
PCAKLIH, A https://m.edsoo.ru/00ade488
peareHTOB J1aH B U30BITKE
24 OO01mas xapakTepuCTHKa SJIEMEHTOB 01.12.2026  bub6numoreka [JOK
VIA-rpynns https://m.edsoo.ru/00ade64a
AmnoTponHble MOIU(UKALIUY CEPBHI. 04.12.2026
25 HaxoxnaeHue cepbl U €€ COeAMHEHU B bubmmorexa [OK
a p ;H https://m.edsoo.ru/00ade64a
npupoje. XuMHUYECKHUE CBOMCTBA CEPBI
26 CepoBopaopoj, cTpoenue, pusznyeckue 08.12.2026  bub6nmoreka [JOK
1 XUMHYECKHE CBOMCTBA https://m.edsoo.ru/00ade802
Oxcunpl cepbl. CepHas KMCIIOTa, 11.12.2026
27 @Hznfllecxnz 51 XI/II\EI/ILIGCKI/IG CBOMCTBA bubmorexa LIOK
i https://m.edsoo.ru/00adea28
MIPUMEHEHNE
XHUMHUYECKHE PeaKIuu, JIeKalllue B 15.12.2026
peartt o bu6mmorexa [IOK
28 OCHOBE ITPOMBIIIIEHHOTO CIIoco0a

MMOJIYYCHHA CCpHOﬁ KHCJIOTHI.

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




XUMHYECKOe 3arpsi3HeHue
OKpYKaroIleH cpelibl COEIUHEHUSIMU

cepbl

29 Bbruncnenre MacCoBOM J10JIM BBIXO/A 18.12.2026  bubGmumoteka [JOK
MPOAYKTA PEAKIUU https://m.edsoo.ru/00adec8a
OO0m1as XxapakTepucTUKa 3JIEMEHTOB 22.12.2026

30 VA-rpynmsl. A30T, paclipocTpaHeHHE bubmumorexa [IOK
B IIpupo/ie, GU3NIEeCKue U https://m.edsoo.ru/00adeea6
XUMHUYECKHE CBONCTBA
AMMHak, ero (Gpu3nIECKUC U 25.12.2026

31 XAMHYECKHE c?;oﬁcma MOJy4YCHUE U bubmorexa LHOK

> TV https://m.edso0o.ru/00adf004
IPUMCHCHUE
[IpakTuueckas padora Ne 3 o reme 29.12.2026
32 «lTonyueHne aMmMuaKka, U3y4eHHUE €ro bubmmorexa [IOK
. ya » M3V https://m.edsoo.ru/00adf180
CBOMCTBY»

33 A3oTHas KUCIOTa, e€ pusnueckue u 12.01.2027  bub6muoteka [IOK
XMMHYECKHUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnons3oBaHre HUTPATOB U COJIEH 15.01.2027
aMMOHHS B KQUeCTBE MUHEPATbHBIX

34 oOpeHuil. XuMHUYeCcKoe bubmmorexa [OK
yAoop ) . https://m.edsoo.ru/00adf518
3arps3HEHUE OKPYXKAIOLEH CpeIbl
COEIMHEHUSIMU a30Ta
®docdop. Oxcua pochopa (V) u 19.01.2027

35 dochopHas kucnora, pusnueckue u bubnmorexa LIOK

p o https://m.edsoo.ru/00adf68a
XUMHUYECKHE CBOWMCTBA, MOJTyYEHUE
Ucnonp3oBanue pocdaToB B KauecTBe 22.01.2027
tocdp N bubnuotexa [JOK
36 MUHEPATBHBIX YIOOPEHH.

3arpsi3HeHue NPUPOJHON CpeIbl

https://m.edsoo.ru/00adfc20




dbocdaramu

Yraepon, pacipoCcTpaHEHHUE B 26.01.2027
37 npupojie, Gu3NIecKue 1 XUMHIECKUE bubmorexa LIOK
N https://m.edsoo.ru/00adfd9c
CBOMCTBA
Oxcuipl yraeposa, ux pu3ndeckue u 29.01.2027
18 XUMHYECKHE CBONCTBA. bubmuoreka [JOK
DKoJorudeckue mpooIemsl, https://m.edsoo.ru/00adfebe
CBsI3aHHBIE ¢ OKcuJoM yriaepoaa (IV)
39 VYronpHast KHCIIOTA U €€ COTU 02.02.2027  bubmorexa IOK
https://m.edsoo.ru/00ae006c
[IpakTuueckas padora Ne 4 o reme 05.02.2027
40 "ITosrydyeHune yrieKucioro rasa. bubnnorexa [JOK
KadectBenHas peakiys Ha kapOOHaT- https://m.edsoo.ru/00ae027e
noH"
[TepBoHavabHBIC TOHATHS 00 09.02.2027
41 OpfaHquCKHX BEILIECTBAX KAK O bubmorexa LIOK
https://m.edsoo.ru/00ae054e
COEMHEHUSIX Yriepoia
42 KpemHii 1 ero coeHeHs 12.02.2027 @ bubmuoreka [JOK
https://m.edsoo.ru/00ae080a
[IpakTuueckas padbora Ne 5. Pemenune 16.02.2027
43 AKCIIEPUMEHTAJIbHBIX 33724 110 TEME bubnnoreka [JOK
«BaxHeie HEMETaIbl U UX https://m.edsoo.ru/00ae0bf2
COCIUHEHHUS»
KonTponbHas padora Ne3 mo teme .02.
44 <<Ba>1<11){e171mne I:IeMeTannm 1 UX PR bubmmorexa LIOK
https://m.edsoo.ru/00ae0el8
COCIUHEHHUS»
45 OO01mas XxapakTepUCTHKA XUMUYECKUX 26.02.2027  bubnmoreka [JOK

9JICMCHTOB — MCTAJIJIOB.

https://m.edsoo.ru/00ael103e




Meramnueckas CBsA3b U
METAJINYECKask KPUCTAIUIMYECKAS
pemérka. @u3n4eCcKre CBOMCTBA

METAJJIOB
XUMHWYECKHUE CBOMCTBA METAIJIOB. 02.03.2027
46 DIEKTPOXUMHUYECKUHN DS Bubmorexa ITOK
p . P https://m.edsoo.ru/00ael 156
HaIpsKEHUN METaJIOB
O61mue crnocoObl MOTyYeHUs 05.03.2027
MeTtaoB. CraBbel. Beruncienus mo
47 aBHEHUIM XUMUYECKUX PEAKIUI Bubmorexa ITOK
yp PEAKIH, https://m.edsoo.ru/00ael1156
€CJIM OJMH U3 PEareHTOB COJICPIKUT
pUMecH
09.03.2027  bub6numoreka [JOK
48 [ToHsiTHE O KOPPO3UU METAIIIIOB
https://m.edsoo.ru/00ae1278
12.03.2027  bubmuoreka [IOK
4
9 [Henourbie meTanb! https://m.edsoo.ru/00aec14b2
50 OKcuabl ¥ TUAPOKCUJIBI HATPUS U 16.03.2027  bubmuoteka [IOK
Kainusa https://m.edsoo.ru/00ae14b2
[[lenoyHO3EMENBHBIE METAIITBI — 19.03.2027 | bubmuoreka [{OK
51 N o
KaJIbIIUH U Maruuu https://m.edsoo.ru/00ael5e8
52 Baxkueiinme coefuHEHNS KaJlbIU 23.03.2027 | bubmmoreka [IOK
4 H https://m.edsoo.ru/00ael5e8
53 JKEcTkOoCTh BOABI U CITIOCOOKI €& 26.03.2027 @ bubmmoreka [IOK
YCTpaHEHHU https://m.edsoo.ru/00ae1886
ITpakTiueckas padora Ne 6 o Teme 06.04.2027
54 "}IIZéCTKOCTB BOpLI W METOJBI €€ bubnnorexa LIOK
" 8 a1 https://m.edsoo.ru/00aelae8
YCTpaHEHHS
55 AnroMuHUHT 09.04.2027  bub6mmorexa [IOK




https://m.edsoo.ru/00aelc64

56 AMpoTepHbIe CBOMCTBA OKCHIA U 13.04.2027  bubmmoteka [JOK
TUAPOKCUJIA AJTFOMUHUS. https://m.edsoo.ru/00aelc64
16.04.2027  bubmmoteka [IOK
>7 Keneso https://m.edsoo.ru/00ae1d86
53 OKcubl, THAPOKCHUIBI U COJIU KeJe3a 20.04.2027 @ bubmmoreka [IOK
(IT) u xxene3a (III) https://m.edsoo.ru/00ae35e6
59 KauecTtBeHHbIE peakiii Ha HOHHBI 23.04.2027
xkenesa. Pemenue ynpaxHeHui.
[IpakTuueckast padora Ne 7. Pemenue 27.04.2027
60 AKCIIEPUMEHTAIBHBIX 3a7a4 110 TEME bubnnoreka [JOK
«Baxneinie MeTajIbl U UX https://m.edsoo.ru/00ae3de8
COCTUHCHHS
Brruucnenus no ypaBHEHUSIM 30.04.2027
61 XUMUYECKUX PEaKIUi, €CIIH OJIUH U3 bu6mmoreka [JOK
peareHTOB J1aH B U30BITKE WJIH https://m.edsoo.ru/00ae1750
COJIEPKUT TIPUMECH.
2 Brrunciaenus MaccoBOM JOIH BEIXOJa 04.05.2027
MPOJIYKTa PEAKLIUH.
63 O06o0mIeHre U cucTeMaTr3aIus 07.05.2027
3HAHUM
KonTponbhas padota Ne4 o teme 11.05.2027
64 «BaxHeie MeTalibl 1 UX
COCIUHCHHS
65 BemectBa u matepuansl B 14.05.2027  bubmuoteka IIOK
MMOBCETHEBHOM KM3HU YEJIOBEKA https://m.edsoo.ru/00ae3f50
66 XVMHYECKOE 3arpsi3HEHUE 18.05.2027  bubmmoreka [IOK

OKpy»karoleu cpensl. Ponb xumuu B

https://m.edsoo.ru/00ae4270




PEHICHUHN 3KOJIOTHYCCKUX HpO6J'I€M

67 PesepBHeiit ypok. O600IICHHE U 1 21.05.2027 | bubnuoreka [IOK
cUCTeMaTH3alus 3HaHUH https://m.edsoo.ru/00ae0dOa
68 PesepBublit ypok. O6o0mIeHne 1 | 25.05.2027 | bubmmoreka [IOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00adb33c
OBIIEE KOJIMYECTBO YACOB I10 68
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IMPOBEPAEMBIE TPEBOBAHUA K PE3YJIBTATAM OCBOEHUA

OCHOBHOM

OBPA3OBATEJBHOMN ITPOT'PAMMBbBI

8 KUIACC

Kon
NpoBePsSIEMOro
pe3yJabTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOIM
00pa3oBaTeJIbHOM MPOrPaMMbI OCHOBHOT'O 00111er0 00pa30BaHus

1

ITo Teme: «HepBOHa‘-IaJH)HI)Ie XUMHNYCCKUC ITOHATHS)

1.1

1.2

pacKpblBaTh CMBICII OCHOBHBIX XMMMUYECKHX IOHSATHUH: arowm,
MOJIEKYyJIa, XUMHMYECKHH 3JEMEHT, IPOCTOe BELIECTBO, CIOXKHOE
BEIIECTBO, CMECh (OJHOpPOJHAs W HEOJHOPOJHAs), BaJEHTHOCTD,
OTHOCHUTEJIbHAs aTOMHAs W MOJIEKYJIIpHAas Macca, KOJIMYECTBO
BEIIIECTBA, MOJIb, MOJIIpDHAs Macca, MaccoBas [0S XMMUYECKOIO
3JIEMEHTa B COEJUHEHUH, MOJSIPHBIM 00BEM, XMMHUYECKas peakuus,
KJacCU(pUKaLMsg  peaklHuil:  peakuuud  COEAMHEHHUs,  pPEaKIHUH
pa3IOKEHUs, PEaKIMU 3aMeLIeHMs, peakuuu oOMeHa, 3K30- U
SHAOTEPMUYECKUE PEAKIMUU, TEIIoBOoW 3¢ (EeKT peakiuu, pacTBOp,

MaccCoBas O0JA BEUICCTBA (HpOHeHTHaH KOHLICHTpaI_II/IH) B paCTBOpC

HIUTIOCTPUPOBATE B3aMMOCBA3b OCHOBHBIX XHUMHUYCCKUX MOHATHU H

MMPUMCHATH OTU MMOHATHSA ITPU OIMMCAHUHN BCUICCTB U UX HpeBpaHICHI/Iﬁ

1.3

HCIOJIb30BATh XUMHYCCKYIO CHUMBOJIMKY JIA COCTaBJICHUSA (I)OpMy.]'I

BEILECTB U YPABHEHUN XUMUYECKUX PEAKIUN

1.4

PaCKphIBaTh CMBICJI 3aKOHOB COXpPAaHCHUA MacCChbI BCIIECCTB,
MMOCTOAHCTBA COCTaBa, ATOMHO-MOJICKYJIIAPHOI'O Y4YCHHA, 3aKOHa

ABoraapo

L.5

1.6

OIpECaACIIATD BaJICHTHOCTb aTOMOB 9JICMCHTOB B 6I/IHapHBIX
COCOAUMHECHUAX
KHaCCI/I(bI/ILII/IpOBaTB XUMHUYCCKUEC PCAKIINU (HO qucily Hu COCTaBYy

YYaCTBYIOUIMX B PEAKIMH BEIIECTB, 10 TEMIOBOMY 3PEKTY)

1.7

BBIYUCIIATH OTHOCUTEIBHYIO MOJIEKYISIPHYIO M MOJISIPHYKO MAaccChl

BCIICCTB




1.8

1.9

1.10

2.1

BBIUUCIISATH MACCOBYIO JIONIO XMMHYECKOTO JJIEMEHTa 1o (opmyre

COCIMHEHUS,

BBIYHUCIISITH MACCOBYIO JIOJIIO BEUIECTBA B PACTBOPE

NPUMEHSTh €CTECTBCHHOHAYYHBIC METOJbI TIO3HAHUSI — HAOIIOJICHHE,
U3MEpEHUe,  MOJCIIMPOBAHME,  OKCIEPUMEHT  (peallbHBI |
MBICJICHHBIN )

[To Teme: «BaxkHeiine npeacTaBUTEIN HEOPTaHUIECKUX BEIIECTBY

paCKpeIBaTb CMBICII OCHOBHBIX XHMHYCCKHUX TTOHSATHH: OKCH I,

KHCJI0Ta, OCHOBaHUEC, COJIb

2.2

OIpCACIIATh INPUHAMJICIKHOCTb BCIHICCTB K OHpeI[eJ'IéHHOMy KJ1accy

COeIMHEHUH 1Mo Gopmyam

2.3

KJIaCCI/I(bI/IIII/IpOBaTI) HCOPTraHN4YCCKUC BCIICCTBA

24

XapakTepu3oBaTh (ONHUCHIBATH) OOLIME XMMHUYECKHME CBOMCTBA
BEIIECTB Pa3IMYHBIX KJIACCOB, MOJATBEPKAas OINHCAHHE IpUMEpaMu

MOJIEKYJISIPHBIX YPAaBHEHHUI COOTBETCTBYIOIIMX XUMUYECKUX PEAKIUAN

2.5

IMPOrHO3UpPOBATH CBOMCTBaA B€OICCTB B 3aBHUCHMOCTH OT HX
Ka4€CTBCHHOI'O COCTaBd, BO3MOXHOCTH IIPOTCKAHUA XHMHYCCKUX

HpeBpaHICHI/IfI B PA3JIMYHBIX YCIIOBUAX

2.6

2.7

3.1

CIENOBaTh MpaBWJiaM MOJIb30BAHUS XUMHUYECKOM TOCYyAOH H
1ab0paTOpHBIM O0OpYIOBAaHUEM, a TaKXKe IMpaBUIaM OOpaIleHHs C
BEIIECTBAMH B COOTBETCTBUM C HHCTPYKIUSMH IO BBINOJHEHUIO
71a060pPaTOPHBIX XMUMHUYECKUX OMBITOB MO TMOJIYYCHHIO U COOMPAHMIO
ra3oo0pa3HbIX BEIIECTB (BOAOpOAAa M KHUCIOPOAA), MPUTOTOBICHUIO
pacTBOPOB € ONPENEIEHHONM MacCOBOM JOJIEW PacTBOPEHHOIO
BEILIECTBA, INIAHUPOBATH U MPOBOAUTH XUMUYECKUE SKCIIEPUMEHTHI IO
pacloO3HaBaHUIO PACTBOPOB IIEJIOYEH M KHUCJIOT C IOMOIIBIO
WHAUKATOPOB (JakMyc, (eHondTaner, METUIOPAHK U IPYTHE)
MPOBOJIUTH PACUYETHI IO YPABHEHUIO XUMUUECKON peakinu

ITo Teme: «llepmogmueckuit 3akoH u Ilepumommueckas cucrema
xumudeckux snemeHTtoB J[. M. MenpeneeBa. CtpoeHHne aTOMOB.
Xumnueckasi cBi3b. OKHCIUTENbHO-BOCCTAHOBUTEIIbHBIE PEAKLIUM
pPacKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKHMX MOHSTHH: SApO aToma,
ANIEKTPOHHBIA CIIOM aTroma, aTOMHas oOpOWTadb, paguyc aToma,

XUMHUYCCKasd CBA3b, IIOJIApHAass W HCIOJApHAasd KOBAJICHTHAA CBA3b,




3.2

33

ANEKTPOOTPULATEIBHOCTh, HWOHHAs CBA3b, HOH, KAaTHOH, AaHWOH,

CTENeHb OKUCIICHUS

KJIaCCU(UIIUPOBATH XUMUYECKUE DIIEMEHTBI

OMKCHIBATh U XapaKTepu3oBaTh TaOnuuHyto Gopmy Ilepuonnyeckoii
CHUCTEMbl XHMHYECKUX JJIEMEHTOB: pa3jiMyaTh TIOHATHUS «TJIaBHAs

noarpynma (Arpynma)» u  «mob6ounas mnoarpynmna (brpymma)y,

«MaJIpley» U «OOJIBIITHEY epuoabl
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3.5

packpsiBaTh cMmbica [lepuoanueckoro 3akona .M. Menneneesa:
JEMOHCTPUPOBATh MOHUMAHUE MEPUOINYECKON 3aBUCUMOCTH CBOICTB
XUMHUYCCKHUX DJJIEMCHTOB OT UX IIOJIOXKCHHSA B HepHOI[I/I‘ICCKOﬁ

CHCTCMC

COOTHOCUTHb  0003HAu€HHUs, KOTOpble HUMEKTCI B  Tabnuue
«Ileppuoguueckass  cucrema  XuUMHYeckux  anementos  JM.
MenneneeBay C YHUCIOBBIMM XapaKTEPUCTUKAMH CTPOEHHS aTOMOB
XMMUYECKUX 3JEMEHTOB (COCTaB M 3apsi sjpa, oOllee Yucio

AJIEKTPOHOB U PACIIPEAEICHUE UX TI0 AIEKTPOHHBIM CIIOSIM)

3.6

3.7

9 KVIACC

OIpCaACIIATD CTCIICHDb OKHCJICHUA 9JICMCHTOB B 6I/IHapHI>IX
COCOAUMHCHUAX

ONpCACIIAITL BUJ XUMHYECKOH CBS3HU (KOBaJIeHTHaSI u I/IOHHaSI) B

HCOPTaHNUYCCKUX COCIUHCHUAX

Kon
IpoBepPsAEMOro
pe3yJjbTara

1

1.1

HpOBepﬂeMble NpeaAMETHBIC PE3YJIbTAaThl OCBOCHUA OCHOBHOI
06p830BaTe.TIbH0ﬁ nmporpaMmbl OCHOBHOI'O 001ero 06pa3013amm

ITo Teme: «BemiecTBO U XUMHUYECKas peakuusa»

pacKpbIBaTh CMBICII OCHOBHBIX XHUMHUYECKHMX IIOHATUH: pacTBOp,
AIIEKTPOJIUTHI, HEIJIEKTPOJIMTHI, AIIEKTPOJUTHYECKAs JHCCOIHAIIMS,
peaknMy MOHHOTO OOMEHa, KaTalu3aTop, XMMHYECKOe paBHOBECHE,
oOpaTtumble u HeoOpaThMble peakuuu,
OKHUCJIUTEIbHOBOCCTAHOBUTEIIbHBIE peaxkuuu, OKHCIIUTETD,
BOCCTAHOBUTEINIb, OKHCICHHE W BOCCTAHOBIIEHHE, aJUIOTPOIUS,
aMpOTEepHOCTh,  XMMHUYECKas  CBsA3b  (KOBAIEGHTHas, HWOHHai,

MeTaJlJIN4ecKasi), KpUCTaJUIMuecKas peméTka, CIUIaBbl, CKOpPOCTh




XUMHUYECKON peakiuu

1.2

1.3

1.4

HJUTIOCTPUPOBATL B3aMMOCBA3b OCHOBHBLIX XHUMHYCCKUX MOHATHUA U

IPUMEHSTh 3T MOHATHUSA NPU ONMCAHUY BELIECTB U UX IPEBpALCHUN
COCTaBJIATh YPABHEHUS HJIEKTPOJIUTHYECKOM JUCCOLMALUMU KHCIIOT,
LICJI0YEH M COJIEM, IIOJIHBIE M COKPAIUEHHBIC YPAaBHEHUs DPEaKLUH
MOHHOr0 0OMeHa

PAaCKpBIBATh CYIIHOCTh OKHCIIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAaKLUN

MOCPEJICTBOM COCTABIICHUS 3JICKTPOHHOTO OallaHCa STHX PeaKIuii

L.5

IIPOBOJUTH PACYETHI 110 YPABHEHHUIO XUMUYECKOU peaKkIuu

IIo Temam: «HemeTamnsl M uX coeguHEHUS» U «MeTaaabl U HUX

COCAUHCHUA

2.1

2.2

XapaKTepU30BaTh (OMUCHIBATE) OOIIUE U CIICHU(PHUECKUE XUMHUIECKUE
CBOMCTBA MPOCTBIX M CIIOKHBIX BELIECTB, MOJTBEpPXk/Aas ONMCAHUE
IIpUMEpPaMU MOJIEKYJISIPHBIX U MOHHBIX YPaBHEHUH COOTBETCTBYIOLIUX

XUMHNYCCKHX peaKHI/Iﬁ

COCTaBJIATb YPAaBHCHUS peaxunﬁ, MMOATBCPIKAAOIMINX CYIICCTBOBAHUC

TCHETHYSCKOM CBS3U MCKAY BCUICCTBAMU PA3JIMIHBIX KJIIACCOB

2.3

IMPOrHO3NPOBATH CBOICTBa BCIICCTB B 3aBUCUMOCTU OT HUX CTPOCHUA,
BO3MOXHOCTH HNPOTCKAHUA XUMHUUYCCKUX npeBpameHHﬁ B Pa3JIMYHBIX

YCIIOBHSIX
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CIENOBaTh MpaBWJiaM MOJIb30BAHUS XUMHUYECKOM TOCYAOH H
71abopaTOpHBIM O0OpYIOBAaHUEM, a TaKXKe IMpaBUIaM OOpalleHHs C
BEIIECTBAMH B COOTBETCTBUU C HHCTPYKIUSMH IO BBINOJHEHUIO
1ab0PaTOPHBIX XMUMHUYECKUX OIBITOB MO TOJYYEHUIO W COOMpaHHIO

ra3000pa3HbIX BEILECTB (aMMMaKa U YTIIEKHUCIIOro ra3a)

2.5

3.1

NPOBOJUTH pEaKIUM, MOATBEPKJIAIOIINE KadeCTBEHHBIH COCTaB
Pa3NMYHBIX BEMIECTB: PACIO3HABATH OMNBITHBIM MYTEM XJIOPHU-,
Opomuza, wuomupa, kapbonar, ¢ocdar, cunmkar, cyiabgar,
THJIPOKCUIMOHBI, KaTHOHBI aMMOHHS, WOHBI HM3yYCHHBIX METAJUIOB,

IIPUCYTCTBYIOIME B BOJHBIX paCTBOpPax HEOPraHUUECKUX BEILIECTB
ITo Teme: «XHUMHsI U OKpY:KArOIIast CPear»

PaCKpbIBaTb  CMBICJI  OCHOBHBIX XUMHYCCKUX MMOHSATHUH: HI[K

BCIIECTBA, KOPPO3Ud METAJIIIOB

3.2

IPUMCHATE OCHOBHBIC OIICpaluu MBICITUTEIIBHOM JCATCIIBHOCTH —




aHAIM3 W CHHTE3, CpaBHEHHUE, OO0O0OIIeHNe, CHCTeMaTU3alUIO,
BBISIBIICHHE IPUYMHHO-CIIEJCTBEHHBIX CBS3€H — IS HM3y4eHHUS
CBOﬁCTB BCIICCTB MU XHUMHYCCKHUX peaKL{Hﬁ; eCTeCTBeHHOHay‘-IHBIe
METO/BI IO3HAHHSA — HAOIIOJCHHWE, W3MEPEHHE, MOJEIHPOBAHME,

9KCIIEPUMEHT (peajbHbIl U MBICICHHBIN)




IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

8 KVIACC

Kox
1

1.1

1.2

IIpoBepsieMblii 3JIeMEHT CO/IepPKAHUS

[IepBoHavanbHbIE XUMUYECKHE TOHSATHUS

[Ipenver xumuu. Ponp XUMuM B JKU3HHM 4YeloBeKa. XHMHS B CHUCTEME HayK.
Tena u BemiecTBa. PU3MUECKUE CBONCTBA BEIIECTB. ArperaTHoe COCTOSTHUE
BEIICCTB

[TonsiTre 0 MeToAax Mo3HaHUs B XUMUU. YncThie BemecTBa U cmecH. CrocoObl

pa3aeneHus cmecen

1.3

1.4

ATOMBI H MOJICKYIJIBI. Xumuueckue dieMeHThbl. CHMBOJBI  XUMHYECKHX

JJICMCHTOB. HpOCTbIe X CJIO0XXHBIC BEIICCTBA. ATOMHO-MOJ’IeKy.]'ISIpHOC YUYCHUC

XuMuueckas (1)OpMy.]'Ia. BanieHTHOCTE aTOMOB XMMHMYECKHX 3JIEMEHTOB. 3aKOH
IIOCTOAHCTBA cocTaBa BCIICCTB. OTHOCHTEILHAS aTOMHas macca.
OTHOCHUTENLHASA MOJICKYJISIpHAA Macca. MaccoBas 107151 XUMHYECKOTO JIEMEHTa

B COCTUHEHUH

1.5

1.6

1.7

KomnuectBo BemectBa. Moisib. MonsipHasg Macca. B3aumocBsI3p KOJIMYECTBa,
Macchl M 4Mcia CTPYKTYPHBIX €IWHUI BemecTtBa. Pacu€rsl mo ¢opmynam

XUMHYECKHX COCIUHEHUM

dusnueckue U XUMMUYECKUE ABJIICHHUSA. XUMHUUYECKAs PEaKUus U €€ MPU3HAKHU.
3aKOH COXpPaHEHHUs Macchl BEUIeCTB. XUMHUUecKkue ypaBHeHus. Knaccudukanus

XUMHUYCCKHUX peaKLII/Iﬁ (CO@I[I/IHGHI/IH, Pa3JI0KCHUA, 3aMCILICHN, O6M€Ha)

XUMHUECKUH SKCIIEPUMEHT: 3HAKOMCTBO C XMMHUYECKON MOCYI0M, C IpaBUIaMU
paboTel B JabopaTopum W TpuéMaMu OOpalieHus ¢ J1abopaTOPHBIM
00OpyJOBaHUEM, HU3YyUYE€HHE U OINHUCaHHE (HU3MUECKUX CBOMCTB 00pasloB
HEOPraHMYECKUX BEHIECTB, HaOmoJeHne (u3ndecknx (IUIaBIieHHE BOCKa,
TasHHUE JIbJIa, paCTUpPaHUE caxapa B CTYNKE, KUIIEHUE U KOHJAEHCAIUs BOJBI) U
XUMHYECKHX  (TOpeHHe CBeYd, [MpOKaJIMBaHWE METHOW  MPOBOJIOKH,
B3aMMOJICIICTBUE MeJa C KHCJIOTOW) SIBICHUHM, HAONIONEHHWE M ONHCAHUE
NPU3HAKOB TPOTEKaHMs XHUMHUYECKHX peakuui (pa3jokeHue caxapa,
B3aUMOJICIICTBUE CEpHOW KHCIOTBI C XJOpUIOM Oapusi, pa3ioXeHue
ruapokcuaa menu(ll) mpu HarpeBaHuu, B3auMOJIEHCTBUE XKelle3a C PaCTBOPOM

conu meau(1l), n3yuenue crmocoOoOB pazaencHus cMeceil (C TOMOIIbI0 MarHUTa,




2.1
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¢wibTpOBaHMEe, BHIIApUBAHHE, IUCTHIUIALUSA, Xpomartorpadus), NpoBereHUEe
OYHCTKH TTOBApEHHOW COJIM, HAOJIOICHHE M OTMCAHNE PE3YIIbTAaTOB POBEACHUS
OIIBITa, WIIIOCTPUPYIOIIETO 3aKOH COXPAHEHUS MAacChl, CO3JaHUE MOJEINei

MOJIEKYJI (IIIapOCTEPIKHEBBIX )
Bakneiime npeacTaBUTeNIn HEOPTaHMYECKUX BEIIECTB

Boznyx — cmech razos. CocrtaB Bo3ayxa. Kucmopoa — sneMeHT U mpocrtoe
BemecTBo. HaxoxneHuwe kuciaopoja B mpupojne, (pu3uveckue U XUMUYECKUE
cBorictBa (peakumu ropeHus). Oxcunbl. [Ipumenenue kwuciopoga. CrocoObl
MOJYYEeHUsI KHUCIOpoJa B JIaOOpaTOpUM U MPOMBIIUICHHOCTH. Kpyrosopor

Kkuciopoja B mpupojie. O30H — amioTporHas MoaupuKaius KUCIopoia

TennoBoit 3 hekT XUMUIECKON peaKiuu, TEPMOXUMHUECKHUE YPaBHEHHS, IK30-
¥ DHJO0TEPMUYECKHE peaknu. TOIIMBO: Yyroib U MeTaH. 3arpsi3sHEHUE BO3yXa,
yCHUJIEHUE MAapHUKOBOTO 3(peKTa, pa3pylieHrne 030HOBOTO CII0s

Bonopon — anemenT u mpocroe BemiectBo. Haxokaenue Bomopona B IMPUPOJE,
dbusnueckre W XUMHYECKHE CBOWCTBA, NPUMEHEHHE, CIIOCOOBI IMOTyYEHHS.

Kucnors! 1 conn
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MomnsipHblif 00bEM ra30B. Pacu€Tel Mo XUMHUYECKUM YpaBHEHUSIM

2.5

2.6

®dusnyeckue CcBoWcTBA BOAbl. Boma kak pactBopuTenb. PacTBOpEL
HacpllieHHbIE M HEHACBIIECHHBIE PacTBOPBI. PacTBOPMMOCTE BEILECTB B BOJE.
MaccoBass nons BemecrBa B pacTBOpe. XHUMHYECKHE CBOMCTBA BOJBI.
OcHoBanus. Ponp pacTBOpoB B NpUpOAE U B KU3HM 4denoBeka. Kpyrosopor
BOABl B TIpuUpoJe. 3arps3HEHHEe NpHUPOAHbIX BoA. OxpaHa M OYMCTKa
IIPUPOJHBIX BOJ

Knaccugukanus Heopranmdeckux coequHeHuil. Oxcuapl. Krnaccugukanus
OKCHJIOB: cojeoOpasyomue (OCHOBHbBIE, KHUCIOTHbIE, amQoTepHble) U
HeconeoOpasyrone. Homenknarypa okcuaoB. Pusndeckue M XUMHUECKUE

CBOICTBa OKCHOB. [loiryueHne okcuaoB

2.7

OcHoBanus. Knaccudukanuss ocHoOBaHMM: WHIENOYM U HEPacTBOPUMbBIE
ocHoBaHus. HomeHknarypa ocHoBaHUN. PU3NYECKUE U XUMUYECKUE CBOWMCTBA

ocHoBaHM. [TonyueHne ocHOBaHUI

2.8

2.9

Kucnotel. Knaccudukanus xucnor. Homenknatypa kucnor. dusmnueckue u
XUMHYECKHE CBOMCTBA KHCIOT. Psam aktuBHOcTH MeTamnoB H.H. bekertosa.

HOJIy‘ICHI/IC KHUCIIOT

Comu. Homenknarypa coneil. ®uznueckue M XMMHUYECKHUE CBOMICTBa COJEH.

[Tonyuenue coneit




2.10

I'enernueckas cBsI3b MCKAY KiIaCCaMU HCOPraHUYICCKUX COG,[[I/IHGHI/Iﬁ

2.11

3.1
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XVUMUYECKUN  3KCHEPUMEHT: KadeCTBEHHOE OIPEACICHUE  COACpPHKAHUS
KHCJIOpO/ia B BO3JyXe, IOJy4YeHHEe, coOMpaHue, paclio3HaBaHUE M M3Yy4YECHUE
CBOWCTB KHCJIOPO/a, HAOIIOACHNE B3aUMOJICHCTBUS BEUIECTB C KHCIOPOAOM U
yCIIOBHS BO3HUKHOBEHUS U IPEKpallleHHs] ropeHus (1oxkapa), 03HaKOMJICHHE C
o0pa3llaMu OKCHJOB U OIMCaHME HUX CBOWCTB, TMOIy4eHHe, coOupaHue,
pacrio3HaBaHME U M3Y4YEHHE CBOWCTB BOJOpOZAa (rOpeHue), B3auMojieiicTBue
Bogopoaa ¢ okcugoMm Menu(Il) (BO3MOXKHO HUCTIOIB30BAHUE BUIEOMATEPUAIIOB),
HaOmrofieHne oO0pa3lioB  BEIECTB KOJMYECTBOM 1 MOjb, HCCIIEJOBAHUE
OCOOEHHOCTEHl pacTBOPEHHs BELIECTB C Pa3IMYHOW PacTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPEINEIEHHON MAaCcCOBOM [0JIEH pPAaCTBOPEHHOIO
BEIIECTBA, B3aMMOJIEUCTBHE BOJbl C MeTaJyIaMd (HaTpUeM U KajlbIHEM)
(BO3MOKHO MCIIOJIb30BaHME BMJEOMATEpHANIOB), OIPENEIEHUE pPacCTBOPOB
KUCJIOT W IIEJOYEeH C IOMOIIBI0 HHJMKATOPOB, HCCIEIOBAaHHE 00pa3lioB
HEOPraHMYECKUX BEIIECTB pAa3JIUYHBIX KJIACcCOB, HAOIIOACHHE H3MEHEHUs
OKpPAacKM WHJIUKATOpPOB B pacTBOpax KHCIOT U ILIEJIOYeH, Hu3ydyeHue
B3auMojieiictBusa okcuga menu(Il) ¢ pacTBOpoM cepHOUM KHUCIOTBI, KUCIOT C
METaJUIAMM, PEaKLUH HEUTpaIU3alllH, IT0Ty4YEeHUE HEPACTBOPUMBIX OCHOBAHUM,
BBITECHEHHE OJHOrO0 METaula JApPYTMM M3 pacTBOpa COJIM, pELICHHE
HKCIIEPUMEHTAJIbHBIX 3a/1ad Mo TeMe «BakHeimmMe Kiacchl HEOPraHUYECKHX

COEIMHEHUIT»

[lepnonnueckuii 3akoH u [lepuonnueckas cuctemMa XMMUYECKUX 3JIEMEHTOB
I .. MenneneeBa. CTpoeHre aToMoB. XUMUYeCKast CBsi3b. OKUCIUTEIBHO-

BOCCTAHOBHUTCIIbHBIC PECAKITUN

[lepBble TOMBITKKA KIAaCCH(PUKAIMU XHUMUYECKUX dJeMeHTOB. [loHsatue o
rpynmnax CXOJHBIX J3JIEMEHTOB (ILEIOYHBbIE W MIEJIOYHO3EMETIbHbIE METalIbl,
TraJOTeHbl, WHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOpbIe 0O0pa3yloT amMdoTepHBIC

OKCHUIBI U TUAPOKCHUIBI

Ilepuoanueckuii 3akoH. [leproanueckas cucreMa XMMUYECKUX 3i1eMeHTOB J[. 1.
Menneneesa. Kopotkonepuoanas " JUTMHHOTIEPUOIHAS (hopMbI
Ilepuoauueckoit cucrtembl XuMHueckux adnemeHToB [[.M. MeHnneneesa.
Ilepumonpr u rpynmsl. PU3NYECKUI CMBICT MOPSAIKOBOIO HOMEpa, HOMEpOB

nepruoaa U rpymuiibl 3JICMCHTA

CTpOCHI/IC aroMoB. CocTaB aTOMHBIX AACP. H3oTomsl. 3HeKTp0HBI. CTpOCHI/IC

OJICKTPOHHBIX 000JIOUEK aTOMOB IEPBBIX 20 XUMHYECKMX DJIEMCHTOB
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3.5

IIepuomnueckoii cucremsl .M. Menneneesa. XapakTepUCTUKAa XUMUYECKOTO

3JIEMEHTa 1O ero nojoxxkeHuto B [lepuoguyeckoii cucteme .M. Menneneena

3aKOHOMEPHOCTH H3MEHEHHUs paJuyca aTOMOB XHUMHYECKHUX DJIEMEHTOB,
METaJUIMYECKUX M HEMETaUIMYEeCKUX CBOMCTB IO TpyINaM M TEPHOJIaM.
3nauenue I[lepuonuueckoro 3akoHa u Ilepronuueckoil CUCTEMbl XUMHYECKUX
AJIEMEHTOB JUIsl pa3BUTHA Hayku U npakTuku. .M. MenneneeB — y4€HbIA U

I'pa)XKadaHUH

Xumuyeckass cBa3b. KoBaneHTHas (mojisipHass M HEMOJSIPHAs) CBA3b.

DIIEKTPOOTPULIATEILHOCTh XUMHUYECKUX 3JIEMEHTOB. loHHAas CBA3b

3.6

3.7

Crenenp okucieHus. OKHCIUTEIBFHOBOCCTAHOBUTCIIBHEIC pPCaKknuu. HpOII@CCI)I

OKHCJICHHMS B BOCCTaHOBJICHHA. OKHUCIUTEIN U BOCCTAHOBHUTEIIHN

XUMHUECKUH 3KCIIEPUMEHT: M3Yy4YeHHEe O0pa3llioB BELIECTB METAUIOB U
HEMETAJUIOB, B3aMMOJEHCTBUE THUAPOKCHAA LMHKA C pacTBOpaMU KHUCIOT U
1IeJI0YEH, MPOBEIECHNE ONBITOB, MIUIFOCTPUPYIOIIUX IPUMEPHI OKUCIUTEIBHO-

BOCCTAaHOBUTCIBbHBIX peaKI_II/Iﬁ (ropeHHe, pE€aKiuuu pa3jIOKCHUA, COGI[I/IHCHI/ISI)

9 KVIACC

Kon

IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA

BemecTBo 1 xummnueckas peakuus. [loropenue

1.1

[Iepnonnueckuit 3akoH. lleproanyeckas cuctema XuMU4eCKux snemeHToB JI.1.
MenpeneeBa. CTpoeHue aroMoB. 3aKOHOMEPHOCTH B H3MEHEHHU CBOMCTB
XUMHUYECKHX DJIEMEHTOB IIEPBBIX TPEX MEPHOAOB, Kalus, KalblUsi H HX
COCIIMHEHUI B COOTBETCTBHM C IIOJIOXKEHUEM dJeMeHTOB B llepuoamueckon

CUCTCMC U CTPOCHUCM HUX ATOMOB

1.2

CrpoeHne BellecTBa: BHJAbl XUMHYECKOM CBS3U. THUIBI KPHUCTANIMYECKUX
pPEETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIA KPUCTAJUIMYECKOW PEIIETKU
U BUJa XUMHUYecKol cBs3u. Knaccudukanus 1 HOMEHKIATypa HEOpPraHUYECKHX
BEUIECTB (MEXAYHapoAHas U TpUBHaJbHAs). XMMUYECKHUE CBOWCTBA BELIECTB,
OTHOCAIIMXCSA K PA3JIMYHBIM  KJacCaM HEOPraHWYECKUX  COCAUHEHUH,

IrCHECTUYCCKAaA CBA3b HCOPTAaHNYCCKUX BECIICCTB

1.3

Krnaccudukanys XuMU4ecKuX peakiuid Mo pa3IuyHbIM IpU3HaKaM (10 YUCITY U
COCTaBy YyYacTBYIOIIMX B PEAKLUUH BEIIECTB, MO TEIIOBOMY 3(ddekTy, Mo

N3MCHCHMIO CTCIICHEH OKHCICHHS XUMHUUYECKHX 9JICMCHTOB, IIO0 O6paTI/IMOCTI/I,




1.4

[0 YYacTUIO KaTaau3aropa). OK30- M  JHIOTEPMHYECKHE  peakluy,

TEPMOXUMHNYCCKUEC YPAaBHCHU. ITonsarue o CKOpPOCTH XHUMHYSCKOHN pC€aknuun

Ilonsatue 00 06paTI/IMI)IX u H606paTI/IMBIX XUMHYCCKUX PCaAKIUAX. IlousTue o
TOMOT'CHHBIX M I'CTCPOrCHHBIX PCAKIUAX. IlonsaTrHe 0 XUMHUYECKOM PaBHOBCCHUU.
(DaKTOpI)I, BJIIMAIOINHUE Ha CKOPOCTH XHUMHYCCKOM p€akuu MW IIOJIOKCHHUEC

XUMHYCCKOTI'O paBHOBECUA

1.5

1.6

1.7

2.1

OKHCIUTENbHO-BOCCTAHOBUTEIHHBIC peakuuu, 3JIEKTPOHHBIN OanaHc
OKHCIIUTENbHO-BOCCTAHOBUTENBHON  peakuuu.  CocTaBiieHHE  ypaBHEHUU
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX ~PEAKIMH C MUCIIOJIb30BAaHUEM METOJa

QJICKTPOHHOI'O OanaHca

Teopus 37E€KTPOIUTUUECKON TUCCOLMAMU. DJIEKTPOIUTHI U HEINEKTPOIUTHI.
Katunonsl, annonsl. MexaHu3m JUCCOLMAIIMN BEUIECTB C PA3JIMYHBIMU BHUJIAMU
xumuueckoi cps3u. Ctenenp auccoruanui. CUIbHBIE U cIa0ble SIEKTPOIUTHI.
Peaknmm moHHOrO OOMEHA. YCIIOBHS MPOTEKAHHS pPEaKIuid MOHHOTO OOMeEHa,
MOJIHBIE W COKpall€HHbIE WOHHBIE YypaBHEHMs peakiui. CBoiicTBa KHCIOT,
OCHOBaHMH M COJIEM B CBETE€ NPEACTABICHHN 00 3JIEKTPOJUTUYECKON

Auccounalnuu. KauecTtBeHHBIE p€aKuuu Ha HOHBI. ITonstue o TuapoIn3eC coJiei

XUMUYECKUI HKCIIEPUMEHT: O3HAKOMIIEHHE C MOJENSAMU KPHUCTAJUIMYECKUX
PEIETOK HEOPraHMYECKUX BELIECTB — METAJUIOB M HeMeTauloB (rpadura u
arMasa), CJIO’KHBIX BEUIECTB (XJIOpuIa HATpHsl); UCCIEIOBAHUE 3aBUCHMOCTH
CKOPOCTHM XHUMHUYECKOM peakuuu OT BO3ACUCTBUS Pa3IMUHBIX (PAKTOPOB;
HCCIEAOBAHUE  DJIEKTPONPOBOJHOCTHM  pPAacTBOPOB  BEIIECTB,  IIpolecca
JUCCOIMALMM  KUCIIOT, Ienoded M conedl  (BO3MOXKHO MCIIOJIb30BaHME
BHUJICOMATEPHUAIIOB); TMPOBEACHUE ONBITOB, WUIOCTPUPYIOUIUX MPU3HAKU
MPOTEKaHMs peakluii HOHHOro oOMeHa (00pa3oBaHUE OcajKa, BbIJCIEHUE Ta3a,
o0Opa3oBaHH€ BOJbl); OINbBITOB, WJUIIOCTPUPYIOLIUX MPUMEPHI OKHUCIUTEIbHO-
BOCCTAHOBUTENIBHBIX PEaKLUil (FOpeHHe, peakiy pas3jioKEHUs, COeIUHEHUS);
pacrno3HaBaHHe HEOPTaHWYECKUX BEIIECTB C TOMOIIbIO KAaUeCTBEHHBIX peaKuil

Ha MOHBI; pCHICHUC DKCIICPUMCHTAJIbHBIX 3a/1a4
HemeTamis! ¥ UX COeAUHEHUS

OOmiast  xapakTepucTuka rajoreHoB. (OCOOEHHOCTH CTPOCHHMS AaTOMOB,
XapakTepHble cTeneHu okucieHus. Ctpoenue u pu3nyecKrue CBOMCTBa MPOCTHIX
BEUIECTB — TaJlOTEHOB. XHMHUYECKHE CBOICTBA Ha IpUMeEpe XJjopa
(B3auMozielicTBUE C MeTallylaMH, HEMeTajlaMH, Iiefodyamu). XJIOpOBOJIOPOA.

ConsiHast KMCIIOTa, XUMUYECKUE CBOMCTBA, MOJIy4eHHUE, MpuMeHenue. JleiictBue




2.2

XJIOpa ¥ XJIOPOBOAOPOJA HA OPraHU3M YeJoBeKa. BaxkHenmume XJIOpUIbl U UX

HaXO0XICHUC B IIpUPOAC

OO6mas xapaktepuctuka djeMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOSHUS
aTOMOB, XapaKTepHbIe cTeneHn okuciaeHus. CTpoeHue u (hU3MUecKue CBOMCTBA
MPOCTBIX BEHIECTB — KHUCJIOPOAa M CEpbl. AJUIOTPONHBIE MOAU(PHUKAIIUN
KHMCIIOpo/ia U cepbl. XUMHUYECKHUe cBoiicTBa cepbl. CepoBOIOpOA, CTPOEHUE,
¢dusznueckue M XUMHUYECKHe CcBOMCTBa. OKCHUIBI cepbl KaK MpeCTaBUTEIH
KHCIIOTHBIX OKCUAOB. CepHasi KUCIOTa, PU3NICCKUE U XUMHYECKHE CBONCTBA
(o0mue Kak mpecTaBUTENs Kilacca KUCIOT W cnenuduueckue). XUMHIECKUE
peakuuu, JeXalue B OCHOBE MPOMBILUIEHHOTO clloco0a IMOIYy4YeHUs CEpHOMN
kucnotel. [Ipumenenue. Conu cepHOM KHCIOTHI, Ka4eCTBEHHAsl peaklus Ha
cynbdar-uoH. HaxoxneHue cepel U €€ COCNMHECHUN B TPUPOJEC. XUMUUYECKOES
3arpsi3HEHUE OKPYXKAIOIIeH Cpelbl COCTUHEHUSMU cepbl (KUCIOTHBIC TOX[IH,

3arpsi3HEHUE BO3/yXa U BOAOEMOB), CIOCOOBI €T0 MPEIOTBPAIICHHS

2.3

OOmast xapaktepucTuka 5yeMeHTOB VA-rpynnsl. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIE CTEIICHU OKUCIIEHUs. A30T, pacCIpOCTpaHEeHUE B IIPUPOJIE,
¢dusnveckne U XUMUIecKre cBoiicTBa. Kpyrosopor a3ora B nmpupojae. AMMHaK,
ero (u3nM4ecKue W XMMHUYECKHE CBOMCTBA, ModydyeHue U npumeHenue. Comu
aMMOHUA, nux (i)I/ISI/I‘IeCKI/IC n XUMHUYCCKUC CBOﬁCTBa, MMPUMCHCHUC.
KauecTBeHHas peakuus Ha MOHBI aMMOHHA. A30THas KUCJIOTa, €€ IOJy4EHHE,
¢bu3nvecKkne W XUMHUYECKHE CBOMCTBa (0OIIMEe Kak MpeACTaBUTENs Kiacca
KUCIOT U cnenuduyeckue). Mcnonb3oBaHue HUTPATOB M COJIe aMMOHMS B
KauecTBE MHUHEPAIbHBIX yn0oOpeHuil. XUMHUYECKOe 3arpsi3HEHUE OKpY Karolei
Cpeabl COETMHEHUSMH a30Ta (KHCIOTHBIE TOXKAM, 3arpsi3HEHUE BO3yXa, MOYBbI

1 BOJIOEMOB)
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docdop, amnorponHsle Mogudukanuu docdopa, puzNIecKue U XUMUYECKUE
ceorictBa. Oxcupg dochopa(V) u docdopHas kuciora, Quanyeckue u
XMMUYECKHe CBOMCTBa, mosyueHue. Vcnonbp3zoBaHue ¢ochaToB B KauyecTBe

MUHEPAJIBbHBIX YIOOpEeHH

2.5

Obmas xapaktepuctuka 3yeMeHToB IVA-rpymnmbl. OcoO€HHOCTH CTPOECHHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIEHUS. YIVIEpOJ, aJUIOTPOIIHBIE
Moau(UKaAIMKM, paclpoCTpaHEHHE B MNpUpoae, (U3MUECKHe M XUMHYECKHE
cBoiicTBa. Ancopbuus. Kpyrosopot yriaepona B npupoae. Okcuasl yriaepona,
nux (1)H31/I‘—I€CKI/IG U XUMHNYECKHEC CBOI\/’ICTBa, )ICfICTBI/IG Ha JXUBBIC OpPraHU3MBbI,

MOJIY4YCHHUC U ITPUMCHCHHC. OKOJIOTHYECKHUE HpOGJIGMLI, CBsA3aHHBIC C OKCHIOM




yraepona(IV); rumore3a Tn00anbHOTO MOTEIUICHUS KIMMaTa; MapHUKOBBIN
sddexr. YronpHas KUCIOTa U €€ COJM, UX (PU3NYECKUE U XUMHUYECKHE
CBOWCTBa, TONy4YeHHEe W mpuMeHeHue. KauecTBeHHasr peakiusi Ha KapOoHAT-
nonsl. Mcnonp3oBanue xkapOOHATOB B OBITY, MEIULIMHE, IPOMBIIUIEHHOCTH U

CEJILCKOM XO034MCTBE

2.6

2.7

IlepBoHayasibHbIE MOHATUS 00 OPraHUYECKUX BELIECTBAX KAaK O COECIMHEHUSX
yriaepoga (MeTaH, 3TaH, STWJEH, AaleTUIeH, 3TaHoJ, TIJULEpPHH, YKCyCHas
kucinora). X coctaB u xumuueckoe crtpoeHue. Ilonstue o Ouoioruuecku
BOXHBIX BEILECTBAX: XMpaX, Oelkax, YriaeBoJaXx — M HX POJIHM B HKU3HU
yeynoBeka. MarepuaabHOE €IMHCTBO OpPraHUYECKUX UM HEOPraHMYECKUX

COCTUHEHUN

Kpemuuii, ero ¢usnyeckne © XUMHUYECKHE CBOWCTBA, TMOJYYCHHUE U
npuMmenenne. CoenuHeHUsT KpeMHHUS B mpupoze. OOmme mpencraBieHus 00
okcuzae kpemuusi(IV) u kpemuueBoii kucinore. CUIUKATHI, UX UCHOJIB30BAaHUE B
OBITY, MEIUITMHE, POMBIIUICHHOCTH. BaskHEHIIIHE CTPOUTEITBHBIC MaTEPHAIIBI:
KepaMHKa, CTEKIIO, IIEMEHT, OeTOH, eye300eToH. IIpobiembl Ge3omacHOro

HCIIOJIb30BAHHUA CTPOUTCIIBHBIX MaTCPUAJIOB B HOBCGI{HGBHOf/’I KHU3HU

2.8

XUMUYECKUN SKCIIEPUMEHT: H3Yy4YeHHE O00pa3loB HEOPraHMYECKHUX BEIECTB,
CBOMCTB COJISHOM KHUCIJIOTBI; ITPOBEJIEHUE KAaYE€CTBEHHBIX PEAKIMM Ha XJIOpUI-
MOHBl W HaOJIOIEHWE MPU3HAKOB HUX TMPOTEKAHUS; OIMbBITHL, OTpa)karollue
¢u3nyeckre U XMMUYECKHE CBOMCTBA T'aJIOTEHOB M UX COEAMHEHUH (BO3MOXKHO
UCIOJIb30BaHNE BUEOMATEPHUATIOB); O3HAKOMJIEHHE C 0Opa3liaMu XJIOPUJOB
(rayloreHN1I0B); O3HaKOMJIEHHE C oOpa3namMM cepbl U €€ COEJUHEHUSIMHU
(BO3MOKHO UCIIOJIb30BaHWE BHUJEOMATEPUATIOB); HAOIOJIEHHE TIpoliecca
oOyIJIMBaHUs caxapa MoJl ACWCTBUEM KOHLEHTPUPOBAHHON CEpHON KHCIOTHI;
U3yuyeHHe XMMUYECKUX CBOMCTB pa30aBI€HHOW CEpHOM KHCIOTHI, MPOBEICHUE
KaueCTBEHHOW peakuu Ha cyib(ar-uoH ¢ HaONIoJeHHe NpHU3HaKa eé
MPOTEKaHMs; O3HAKOMIIEHHE C (PU3NYECKUMHU CBOMCTBaMU a30Ta, pocdopa u ux
COEUHEHUI (BO3MOXHO HCIIOJIb30BAaHME BHJIEOMATEpPHANIOB), O0pa3lamu
a30THBIX U GochOpHBIX yIOOpPEeHUH; MOTyUYeHre, cCOONpaHue, paclo3HaBaHUe U
M3Y4Y€HHE CBOICTB aMMHaKa; MpPOBEJCHHE KaueCTBEHHBIX pEaKIMi Ha HOH
aMmmoHus W ¢ocar-uoOH U U3YUYCHHE TIPU3HAKOB UX TPOTECKAHWS,
B3aUMOJICHICTBHE KOHIICHTPUPOBAHHON a30THOM KHCIIOTHI C MEbI0 (BO3MOXKHO
UCIIOJIb30BAaHNE BHJIEOMATEPHANIOB); HM3YYEHUE MOJEIEN KPUCTAIUIMUECKUX
pemiérok anmasa, rpaduta, ¢yuiepeHa; O03HAKOMJIEHHE C IPOLECCOM

azicopOLIMK PacTBOPEHHBIX BEIIECTB aKTUBHUPOBAHHBIM YIJIEM U YCTPOHCTBOM




MPOTHBOra3a; MOJy4YeHHE, coOMpaHMEe, PACMO3HABAHWE W H3YYEHUE CBOWCTB
YIJIEKUCIIOro Tra3a; MpOBEJCHME KadeCTBEHHBIX peakluil Ha KapOoHaT- U
CWJIMKAaT-HOHbl ¥ M3yY€HUE IPU3HAKOB HX IPOTEKAHUS; O3HAKOMIIEHUE C
IPOAYKIUEH CHUIMKATHOM NPOMBINUIEHHOCTH; PEUICHHE SKCIEPUMEHTaIbHbIX

3a71a4 110 TeMe «BakKHeNlIe HeEMETAJIBI U UX COSTUHEHUS)

MeTtamisl ¥ uxX COCIUHCHU A

3.1

OO0mmas xapaKTepUCTUKa XUMHYECKHUX JJIEMEHTOB — METAJIJIOB HA OCHOBAHUM UX
nojoxxenus B llepuoamyeckoid cucreme XuMHUeckux odnemeHtoB J[.U.
MenneneeBa u ctpoeHus aroMmoB. CTpoeHHe MeTaIIOB. MeTalinyeckas CBsi3b U
METAUINYECKass KpUCTAIMYECKass pemI€TKa. IDJIEKTPOXUMHYECKHU  psif

HaIpsHKEHNUH METaJUIOB

3.2
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duznyeckue U XUMUYECKUE CBOMCTBa MeTauioB. O0Imue crocoObl MOITy4eHUs
MeTauioB. [ToHATHE O KOPPO3UM METAIOB, OCHOBHbBIE CIIOCOOBI 3AIUTHI UX OT
koppo3uu. Criiassl (CTallb, YyT'YH, JIOPaTIOMUHUN, OpOH3a) U UX IPUMEHEHHE B

6BITy " IIPOMBINIJICHHOCTH

[[lenounsle MeTayuibl: nonoxeHue B llepuonnyeckoil cucTeMe XHMHUYECKUX
aemeHToB JI.. MeHeneeBa; CTpoOeHHE UX aTOMOB; HAaXO0XJEHUE B IPUPOJE.
duznyeckue 1 XMMUYECKHE CBOMCTBA (Ha puMepe HaTpus U Kanusi). OKCHJIbI U
TUAPOKCUABI HaTpus M Kanusd. [IpuMeHeHHMe INENOYHBIX METAUIOB U HX

COE€IUHEHUN
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IIlemouyHo3eMeNbHBICE  METAJIbl MarHuii W KaJbIUW: TOJIOXKEHHE B
[Tepuoanueckont cucreme xuMuueckux 3neMeHToB .M. MenneneeBa; crpoeHue
WX aTOMOB; HaxoXXJAeHue B npupoje. PU3MYecKue U XUMHUYECKHE CBOMCTBA
MarHusi M Kanplus. Baxueiimme coeanHeHUs Kanblus (OKCHUI, THIPOKCHU],

comu). KEcTKkoCcTh BOJBI U CLIOCOOBI €€ yCTpaHeHUs

3.5

3.6

AmoMUHMIL: TIONOXkEHUE B llepruoauyeckoil cucteMe XMMHUYECKHUX 3JIEMEHTOB
JI.. Menneneesa; CTpoeHHE aToMa; HaxoxaeHue B mnpupoae. dusmueckue u
XUMHYECKHE CBOMCTBA AMFOMUHMS. AM(OTEPHBIE CBOMCTBA OKCHA M THIPOKCHIA

AJTFOMHUHUA

Kenezo: nonoxenue B [lepuoandeckoil cucreme XuMudeckux 3meMenToB 1. 1.
MenpeneeBa; CTpOEHHWE aTOMa; HAaXOXJIECHHE B mpupoje. Pu3nMdeckue u
XUMHYECKHE CBOHCTBa jkene3a. Okcuipl, THApOKcHabl U conu skene3a(ll) u

xene3a(lll), mx coctas, CBOMCTBA U MTOTyYEHUE

3.7

XUMUYEeCKUH OKCIICPUMCHT. O3HAKOMJICHUEC C 06p33HaMI/I METAJJIOB M CIIJIaBOB,

uX (U3NYECKUMHU CBOMCTBAMH; H3YyU€HHE pE3YJIbTaTOB KOPPO3UU METAJIOB




(BO3MOXKHO HCIIOJIb30BaHHUE BUJIEOMATEPHUAIIOB), 0COOCHHOCTEH
B3aMMOJICIICTBUSI OKCHJAa KalblMsg W HaTpus C BOAOH (BO3MOXKHO
WCIIOIb30BaHUE BHJIEOMATEPHUAIIOB); HMCCIICIOBAHUE CBOMCTB MKECTKOW BOJBI;
mpolecca TOpeHUs Kelle3a B KHUCIOpoAe (BO3MOXKHO — HCHOJb30BaHHE
BHJIEOMATEPHAIIOB); MTPU3HAKOB MPOTEKAHUSI KAU€CTBEHHBIX PEAKIIUN HA HMOHBI
(Maramsi, KanbIus, amroMuHus, nuHKa, sxkeneza(ll) u sxemesa(Ill), memu(I);
HaOJII0/ICHNE U OMKCAaHWE MPOIECCOB OKPAIIMBAHUS TUIAMEHU MOHAMH HATPHS,
Kamuss M Kanblusg ~ (BO3MOXKHO  KCIIOJIb30BAaHME  BHUJCOMAaTEPHAIIOB);
uccienoBaHre aM(pOTEPHBIX CBOWCTB THJPOKCHIA ATIOMHUHHUS M THUIPOKCHIA
LIMHKA; PEIIeHNE HKCIIEPUMEHTAIIbHBIX 3a]a4 110 TeMe «BakHelue MeTaibl U

nX COCANHCHMU

XHMHMS M OKpYXKaromas cpeaa

4.1

4.2

HoBble maTepuansl u TexHosnoruu. BemiectBa n marepuanbl B MTOBCEIHEBHOU
JKW3HU 4YesloBeka. XUMHUS U 370poBbe. be3onacHoe ucIoiab30BaHUE BEIIECTB U
XUMHYECKHX peakiuii B ObITy. [lepBas momMois NMpu XUMHYECKHX OXKOTax M

OTPAaBJICHHUAX

OCHOBBI ~ 3KOJIOTMYECKON  TpaMOTHOCTH.  XHMMHYECKOE  3arpsi3HEHHE
okpyxkatome cpeasl [1IK. Pons xumun B perieHuu KOJIOTHYECKUX MPOOIIEM.
[IpupoaHble HMCTOYHUKH YTIEBOIOPOAOB (yroiib, MPUPOIHBIA Ta3, He(dTh),

MPOAYKTHI UX MEepepabOTKH, UX POJIb B OBITY M IIPOMBIIINIEHHOCTH

4.3

XUMUYECKUU OKCIICPUMCHT: U3YUYCHUC 06pa3u013 MaTepuajioB (CTCKHO, CIIJIaBbI

METaJJIOB, MTOJIMMEPHBIE MaTepHaIbl)




MMPOBEPAEMBIE HA OI'D 10 XUMHUHU TPEBOBAHUA K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOM
IMPOT'PAMMBI OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

Kon
NpoBepPsIEeMOro
TpeOoOBaHMS

IIpoBepsiemble TPeGOBaHMS K MPeIMETHBIM pe3yJibTaTaM
0a30BOr0 YPOBHSI OCBOEHHSI OCHOBHOI 00pa3oBaTeIbHOM
NMPOrpaMMbl OCHOBHOI0 0011ero oopasoBanusi Ha ocHoBe PI'OC

1

IIpencrasnenue:

1.1

0 TIO3HABAEMOCTH SBICHHWHA NPUPOJABI, NOHUMAaHHUE OOBEKTUBHOU
3HAYMMOCTH OCHOB XMMMYECKOW HAyKH Kak 00JacTH COBPEMEHHOIO
€CTECTBO3HAHHUS, KOMIIOHEHTa OOLIEH KyIbTyphl M HPaKTHYECKON
JeSITEIbHOCTH YEJIOBEKa B YCIOBUSAX COBPEMEHHOIO OOILECTBa;

IMOHUMAaHHUEC MECTAa XUMHU CPEAN APYIrUX CCTCCTBCHHBIX HAYK

1.2

1.3

O HAY4YHbIX MCTOJAaX IIO3HAHUA, B TOM YHUCIIC SKCIICPUMCHTAJIBHBIX U
TCOPCTUUCCKHUX MCTOHAAX MCCICAOBAHUSA BCIICCTB U HU3YUYCHHUA
XUMHUYCCKUX peaKuHﬁ; YMCHHC HCIIOJb30BAaTh MOACIN JJIA

00BIACHEHHS CTPOCHUS aTOMOB U MOJICKYJI

0 cepax npodeccuoHaTbHON NESITEIBHOCTH, CBI3aHHBIX C XUMHUEH U
COBPEMEHHBIMH TEXHOJOTHSIMH, OCHOBAaHHBIMM Ha JOCTHKCHHSIX
XUMHUYECKOW HAyKH, YTO IO3BOJIUT OOYYAIONIMMCS paccMaTpUBaTh
XUMHIO Kak cepy cBoeit Oyayiieit npodeccuoHanbHON AeSITENEHOCTU
U CceNlaTh OCO3HAHHBIM BBIOOP XMMMU Kak HMPOQUIBHOIO MpeaMeTra

MIPH MEPEX0/I€ HAa YPOBEHb CPEHETO 00IIero o0pa3oBaHus

Bnanenne cucreMoM XHMHUYECKHX 3HAHMH H YMCHHUC MPUMCHATH

CUCTEMY XUMHUUYCCKUX 3HaHI/II71, KOTOpas BKIIIOYACT!:

2.1

BaXHEHIINE XUMHWYECKHE TIOHATHSA: XHUMHYECCKUH OJICMEHT, aToM,
MOJIEKYJIa, BELIECTBO, NPOCTOE M CJIOXKHOE BEIIECTBO, OJHOPOAHAS U
HEOJHOpPOJHAsA CMECh, OTHOCHUTCIIBHBIC AaTOMHAA W MOJICKYJIApHas
Macchl, KOJIMYECTBO BEIIECTBA, MOJIb, MOJIIpHAs Macca, MOJISIPHBIN
00BEM, OKCHJ, KHUCIIOTa, OCHOBAaHHUE, COJb (CpemHsis), XUMHUYECKas
peaKkuMs, peaKkuuu COEIUHEHHUS, PEAKIMHU Pa3JIOKEHMs, pEeaKIuu
3aMellleHus, peakuy oOMeHa, TeIuIoBOW 3(PQEKT peakiuu, 3K30- U
SHIOTEPMHUUYECKHE DPEAKLIMU, PACTBOP, MAaccoBasi OIS XMUMHUYECKOIO
AIIEMEHTA B COEAMHEHUH, MAacCOBasl JI0JISl U MPOLEHTHAs: KOHLIEHTpaLUs

BCIICCTBA B paCTBOPC, AAPO aToOMa, BHCKTpOHHBIﬁ clion aToMa, aTOMHas




opOuTanb, paguyc aroma, BaJIEHTHOCTb, CTENEHb OKHCIICHUS,
XMMHUECKasi CBSA3b, AIEKTPOOTPUIIATEIBHOCTD, OJISIPHAs ¥ HETOJIsIpHast
KOBAJICHTHAas  CBS3b, MOHHAS  CBA3b, METAUIMYECKas  CBS3b,
KpUCTAIUINYECKass pemérka (aroMHas, WOHHAs, MeTaITMYecKasl,
MOJIEKYJISIpHAs), MOH, KaTHOH, aHMOH, DJIEKTPOJIUT M HEDJIEKTPOJIHUT,
ANIEKTPOJIUTUYECKAsT  JTUCCOLMAIMS, pEaKIMH HOHHOTO OOMeHa,
OKHCIIUTENIbHO-BOCCTAHOBUTEIbHBIE  PEAaKUUH,  OKHCIUTENb |
BOCCTQHOBHTENb, ~OKHCICHHE M  BOCCTAHOBJCHHE, OJIEKTPOJIH3,
XMMHYECKOE paBHOBECHE, OOpaThMble W HEOOpaTHUMbIE peaKluy,
CKOPOCTh XHMMHYECKOH peakimu, karammzatop, I[IJK, xopposus

METAJIJIOB, CILIABBI
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OCHOBOIIOJIararomuye 3aKOHbI XHMHUHU: 3aKOH COXPAaHCHUS MAcCCHhI,
Hepﬂonnqecxnﬁ 3aKOH I[I/I MeHz[eJIeeBa, 3dKOH ITIOCTOAHCTBa

COCTaBa, 3aKOH ABOraapo
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3.1

3.2

TEOPUM  XHUMHHU: aTOMHO-MOJIEKYJISIDHAss ~ TeOopus, TEOpUs

SHGKTPOHHTHHGCKOﬁ Jucconranmnmn
Bnangenue ocHoBamu XHUMHYECKON I'paMOTHOCTH, BKJIIO‘laIOHIeﬁi

YMEHHE MPaBUIIbHO UCTIOIH30BATh N3yUCHHBIE BEIIECTBA H MAaTEPHAIIBI
(B TOM yHClIe MHHEpaJbHbIE YAOOpPEHMs, METaulbl U CIUIABBI,
NPOAYKTHl TEepepadOTKH TPUPOAHBIX HCTOYHUKOB YTIIEBOJOPOIOB
(yras,, mpupoAHOro rasza, He()TH) B OBITY, CEIbCKOM XO3sHCTBE, Ha
MPOM3BOJICTBE W TIOHUMAaHWE 3HAUEHUS JKUPOB, OCIKOB, YIJIEBOIOB
JUIS OpraHW3Ma 4YelloBeKa; yMEHHEe TPOrHO3UPOBATh BIMSHUE BEIIECTB
U XUMHYECKHX IPOIIECCOB HA OPTaHU3M YEJIOBEKA M OKPY)KAIOIIYIO
HIPUPOHYIO Cpeny

YMEHUE HMHTErpupoBaTh XMMHUYECKHE 3HAHUS CO 3HAHUAMHU JIPYTHX

y4eOHBIX MPEIMETOB

3.3

HaJIMYue OMbITa paboThl C Pa3IMYHBIMU MCTOYHHMKAMHM WMH(OpMaLUu
N0 XUMHM (Hay4yHas M HAy4yHO-TIOMYJSpHas JHUTeparypa, CIOBapH,

CIIPABOYHUKHU, HHTEPHET-PECYPCHI)

34

YMCHUE 00BEKTHBHO OLICHUBATh I/IH(i)OpMaHI/IIO O BfHOIECTBax, HX
MMPEBPALICHUAX u NPaKTUICCKOM MIPUMCHCHUU n YMCHHC

HCII0JIb30BaTh €€ JJI pCIICHUA y‘—Ie6HO—HO3HaBaTeJ'IBHI)IX 3aaa4

BJ'IaJIeHI/Ie OCHOBaMH TOHSITHMHOTO arrmapara U CHMBOJIMYECKOT'O

A3bIKa XMMUH JUISI COCTaBJCHUs (HOpMYT HEOPraHWYECKHX BEILECTB,




YpPaBHEHUN  XMMMYECKUX  pEakLMi; OCHOBAMHU  XMMHYECKOMI
HomeHkatypbl (IUPAC u TpuBHanbHOI)

VYMeHne OOBICHATL CBS3b MHOJIOKEHHUS DJIEMEHTa B HCpHO,HH‘IGCKOﬁ

CUCTCMC C YHUCIIOBBIMU XAPAKTCPUCTUKAMU CTPOCHUA AaTOMOB

5 XUMUYECKHX DJEMEHTOB (COCTaB M 3apsn supa, oOlee YHucio
AJIEKTPOHOB), pPACHIPEEICHUEM DJJIEKTPOHOB IO DHEPreTUYECKUM
YPOBHSIM aTOMOB IE€PBBIX TPEX NEPHOIOB, KT U KaJIbIUS
[IpencraBienue 0  MEPUOJUYECKONM  3aBUCUMOCTH  CBOMCTB
XUMHUYECKUX BJIEMEHTOB (paJulyc aroma, 3JIeKTPOOTPUIATEIBHOCTD),

6 MPOCTBIX W CIIOKHBIX BEIIECTB OT IIOJIOKEHUS DJIEMEHTOB B
[lepuonnueckoirt cucreme (B MajblX TMEpPUOJAX H  TJIABHBIX
MOJArPYMIax) U 3JEKTPOHHOTO CTPOEHUS aTOMa

7 YMeHue KiraccupuIupoBaTh:

7.1 XHUMUYECKHE JICMEHTBI

7.2 HEOpraHUYEeCKUE BEIeCTBa

7.3 XUMUYECKHUE PEaKIINI

8 YMeHue ornpenensiTh:

g1 BAJICHTHOCTh U CTETEHb OKHUCICHUSI XUMHUYECKUX DJIEMEHTOB, 3apsi

' HOHA

g2 BHUJI XHMHMYECKOM CBA3M U THUN KPUCTAJUIMYECKOW CTPYKTYphl B

. COCIMHEHMIX

8.3 XapakTep cpebl B BOJHBIX pPacTBOpax BelIecTB (KUCIOT, OCHOBAHUH)

8.4 OKHCIHUTEIb U BOCCTAHOBUTEIH

9 YMeHne xapakTepru3oBaTh (U3MUECKHUE U XUMUYECKHE CBOMCTBA!
MPOCTBIX BEHIECTB (KUCIOPOA, O30H, BOAOPOA, TrpaduT, ammas,

9.1 KpeMHu#, a3oT, ¢ocdop, cepa, XJOp, HATpui, Kaaud, MarHui,
KaJIbIIMH, aJTIOMHHHH, JKEJIe30)
CIIOKHBIX BEIIECTB, B TOM YHCJIE€ HMX BOJHBIX PacTBOPOB (BOja,
aMMHaK, XJOPOBOAOPOJ, CEPOBOJOPO, OKCHIBI ¥ THIPOKCHIBI

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

' III), okcunpr yraepona (I u IV), kpemuns (IV), azora u pochopa (111
u V), cepet (IV u VI), cepHucras, cepHasi, a3oTHcTas, a30THasd,
dbocdopHas, yroipHass, KpeMHHEBAsI KHCJIOTA U UX COJIH)

9.3 IIPOTHO3MPOBaTh M  XapaKTepu30BaThb CBOMICTBAa  BELIECTB B




3aBUCHUMOCTHU OT HX COCTaBa U CTPOCHUS, IMPUMCHCHHUC BCHICCTB B
3aBUCUMOCTH OT HUX CBOﬁCTB, BO3MOXXHOCTH ITPOTCKAHUA XUMHYCCKUX

HpeBpaH_leHI/Iﬁ B PA3JIMYHBIX YCIIOBUAX

YMeHHE COCTaBIIATh MOJIEKYJIIPHBIE U MOHHBIE YPAaBHEHMS PEAKLIUM, B

10
TOM YHUCJIE:
10.1 peaKkIii HFOHHOTO OOMeHa
10.2 OKHCJIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIINI
103 WUTIOCTPUPYIOIIMX ~XMMHUYECKHE CBOMCTBAa M3yYEHHBIX KJIacCOB
' (Tpymm) HEOPraHU4YECKUX BELIECTB
10.4 MOJATBEPKIAIOIIUX FCHETUYECKYIO B3aUMOCBSI3b MEX1Y HUMH
11 YMeHue BIYUCIATH (IPOBOUTH PACUEThI):
11 OTHOCHUTEIIbHYI0 MOJIEKYJISIPHYIO M MOJISIPHYIO MAacChl BEILECTB,
' MacCOBYIO JIOJIF0 XUMHUYECKOTO 3JIEMEHTA B COSAMHEHUHU
11.2 MAaCCOBYIO JIOJIFO BEILIECTBA B pacTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €T0 MacCy, 00bEeM Tra30B
114 [0 YpaBHEHHUSM XHMHUYECKUX PEAKIUid U HaXOIUTh KOJIUYECTBO
' BEIIECTBA, 00BbEM U MACCy PEareHTOB WUJIU POYKTOB PEAKIIUU
12 Brnanenue (3HaHME OCHOB):
OCHOBHBIMM  METOJAaMH  HAy4YHOro  TOo3HaHUA  (HaOIIOleHue,
121 U3MEepeHHe, SKCIIEPUMEHT, MOICTTUPOBAHUE) MIPU U3yYECHUH BEIIECTB U
' XUMUYECKUX SIBIEHUW; yMeHHe chopMynupoBartk TmpoliaeMy U
MPEAJIOKUTh YyTU €€ PelIeHUs
122 Oe3omacHOi pabOTBl ¢ XWMHUYECKUMHU BEIIECTBAMHU, XHUMHUYECKON
' MOCY/I0# ¥ J1a0OpaTOPHBIM 00OPYIOBAHHEM
MpaBUIaMu O€30MaCHOTO OOpaIeHUs C BEIECTBAMH, HCTIOIb3yEeMbIMHU
B MOBCEHEBHOM JKM3HU, MPaBUIAMH MOBEICHUS B LENSIX cOepeKeHus
123 3J0pPOBbSl U OKPYXKAIOWIEW MNPUPOAHOM Cpelbl; MOHUMAaHHE Bpeaa
' (omacHOCTH) BO3ICHCTBHSI HAa >KHUBBIE OPTaHU3MBI OMPEICIEHHBIX
BEIIIECTB, CMOCOOOB YMEHBIIICHHSI W MPEIOTBPAIICHHUS WX BPEIHOTO
BO3JECHCTBUSA
3 Hanmume mpakTHyecKuxX HaBBIKOB TUIAHMPOBAHUS M OCYIICCTBICHUS
CJHEAYIOIINX XUMUYECKUX IKCIEPUMEHTOB:
131 W3YYEHHE U OMHcaHue (U3MUYEeCKUX CBOWCTB BEIIECTB; 03HAKOMIICHUE

C (1)PI3PILICCKI/IMI/I n XUMHUYCCKUMH SIBJICHUSMMU, OIIBITHI,




WJUTFOCTPUPYIOLIUE IPU3HAKY IIPOTEKAHNS XUMUUECKUX PEAKLIUM

13.2

U3y4eHHe CIIOCOO0B pasJieeH s cMecel

13.3

NOJYy4YeHHE KHUCIOPOAAa M M3Y4YEHUE €ro CBOWCTB; IOJIy4YCHHE
BOJIOPOJIa U M3YYEHHUE €ro CBOWCTB; MOJYyYEHHME YIJIEKHCIOro rasa u

HU3YUCHHUC €TO CBOﬁCTB; MOJIYYCHHUEC aMMHAaKa U U3YUCHUC CT'O CBOMCTB

13.4

13.5

13.6

IIPUTOTOBJICHUE PACTBOPOB C ONPEACIEHHOM MacCOBOM JoJIed

pacTBOPEHHOIO BeleCTBa

IpUMEHEHHE WH/INKaTOPOB (;makmyca, METUJIOpaHkKa u
¢denondTanenHa) I ONpPENETICHUS XapaKTepa Cpellbl B PacTBOPAX

KHCJIOT 1 menoqeﬁ

WCCIICZIOBAHUE U OMNHCAHUE CBONCTB HEOPraHMYECKHX BEIIECTB
Pa3IUYHBIX KJIACCOB; U3yYCHHE B3aUMOIEUCTBUS KHCIOT C METaJUIaMH,
OKCHJIaMH  METaJUIOB,  pPacTBOPUMBIMH W HEPACTBOPUMBIMU
OCHOBaHUSIMU, COJIIMH; TOJY4YEHHE HEpPAaCTBOPUMBIX OCHOBAHUU;
BBITECHEHHE OJIHOIO MeTajljla JpyrdM W3  pacTBOpa  COJIHU;
uccienoBaHre aM(OTEPHBIX CBOWCTB TUAPOKCUAOB AaTIOMUHUS U

IUHKA

13.7

13.8

PECIICHUC SKCIICPUMCHTAJIBHBIX 3a4a4 IO TEMaM: «OCHOBHEBIE KJIACCHI
HEOPTaHNYCCKUX COGHHHCHHﬁ)); ((QHGKTpOHI/ITI/I‘leCKaSI
JUCCOILIN AL, «Bakgelme HEMETaIbl U HuX COCOAUHCHUA,

«BaxknHeiiie MeTalIbl M UX COSANHECHUS»

XUMHUYECKHE  JKCIEPUMEHTHI,  WUIIOCTPUPYIONIHNE  MPHU3HAKU
MPOTEKAHUS pPEaKIUii MOHHOTO0 OOMEHa; KaueCTBEHHBIC PEaKIUU Ha
MPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HOHBI: XJIOpUI-, OpoMHI-,
wonua-, cyiabdar-, ¢ocdar-, KapOOHAT-, CHIMKAT-aHUOHBI,
TUAPOKCUA-UOHBI, KATHOHBI AMMOHUS, MarHusi, KaiabIlHs, aTFOMHHHSI,

xenesa (2+) u xenesa (3+), menu (2+), nuHKA

14

VYmMmenue:

14.1

14.2

NpEACTaBIATL PE3YJIIbTATBl SKCIICPUMCHTA B (bopMe BBIBOJIOB,
J0Ka3aTcJIbCTB, l"pa(bI/IKOB n Ta6.]'H/III U BBIABJIATH OMIITUPUYCCKUC
3aKOHOMCPHOCTHU

YCTaHaBJIMBATDh CBA3U MCIKAY PCAJILHO Ha6JIIO)IaeMBIMI/I XUMHUYCCKUMH
SABJICHUAMH H IMPOLECCaAaMH, IPOUCXOAAINIUMA B MaKpO- 1 MUKPOMHPE,

OOBSICHATH IPUYMHBI MHOTOOOpa3usl BEILIECTB




INEPEYEHD 2JIEMEHTOB COIAEP KAHUSA, IIPOBEPAEMBIX HA
OCHOBHOM I'OCYJAAPCTBEHHOM 2DK3AMEHE 110 XUMHNH

Koxa

1.1

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAaHUSA

HepBOHa‘IaJIBHBIe XHUMHUYCCKUEC ITOHATHUA

UYucrsie BemecTBa U cMecu. CriocoObl pa3zienenus cMeceit

1.2

1.3

ATOoMBI U MOJICKYJIBI. Xumudeckue daeMEHTHl. CHMBOJIBI  XUMHYECKUX
3JICMCHTOB. HpOCTI)IG " CJIOXKHBIC BEUICCTBA.
XuMuueckas (bopMyna. BajleHTHOCTh aTOMOB XMMHYECKHX 3JIeMeHTOB. CTerneHb

OKHCJICHHUA

1.4

3aKOH TIOCTOSHCTBA COCTaBa BCIICCTB. OTtHocuTenbHAs aTOMHAs Macca.
OTHOCHUTENLHAA MOJICKYJIsSIpHAs Macca. MaccoBas 101 XUMHYECKOI0 3JIEMEHTa

B COCIMHCHUU

1.5

1.6

KomuuectBo BemectBa. Moinb. Mousipaas macca. Mousipabiii 00bEM  Ta30B.
B3anmocBs3b KOJIMYeCTBa, MACChl U YHCTIA CTPYKTYPHBIX €IMHUI BEIIECTBA
Ou3nyecKkue U XUMUYECKUE SBJICHUSA. XHUMHUYECKas peakuus U e€ MpU3HAKH.
3aKOH COXpaHEHUs1 MAaCChl BEHIECTB. XUMUYECKUE YPABHEHUS

[lepnonnueckuii 3akoH u llepuonuueckas cucreMa XUMHUYECKHX AJIEMEHTOB

.. MenneneeBa. CTpoeHHE aTOMOB

2.1

[Iepnoanueckuit 3akoH. lleproanyeckas cucreMa XMMUYECKHUX 3JIeMeHTOB J[.11.
Menneneesa. Ilepuoast u rpymnmnbsl. OU3HYECKUN CMBICI MOPSALKOBOIO HOMEPA,

HOMCPOB II€pHUOJa U I'PYIIIbI 3JICMCHTA

2.2

Crpoenue aromoB. CoctaB aTOMHBIX siaep. M3otombl. DnexTpoHbl. CTpoeHue
JJIEKTPOHHBIX  000JI04eK aTOMOB TMepBbIX 20 XMMHUYECKHX 3JEMEHTOB

[Tepnonnueckoii cucremst .M. Menneneena

2.3

3aKOHOMepHOCTI/I B M3MCHCHUH CBOMCTB XMMHYECKHX DJICMCHTOB NIEPBBIX TpéX
NnepruoaoB, Kaliud, KaJlblIHA (pazmyca aTOMOB, JJICKTPOOTPULATCIIBHOCTH,
MCTAINIMYCCKUX W  HEMCTAIIMYCCKUX CBOP'ICTB) n ux COG)II/IHGHI/Iﬁ B
COOTBCTCTBHH C IIOJJOXXCHHEM DJJICMCHTOB B Hepno,unqecxoﬁ CUCTEME H

CTPOCHUEM UX aTOMOB

3.1

Crpoenue BelecTBa
Xumuyeckasi cBsizb. KoBaneHTHass (TONsipHasT M HEMOJSpHas)  CBA3b.
SJ'IGKTpOOTpI/IHaTeHBHOCTB XUMHUYCCKUX JJICMCHTOB. Hounnasn CBS3b.

Meranauueckas cBSI3b




3.2

Tunel KpUCTAIMYECKUX PEIIETOK (aTOMHasl, WOHHAsA, MeETaInyecKas),
3aBUCHUMOCTh CBOMCTB BEIIIECTBA OT THUIA KPUCTALUIMYECKOM PEIIETKH M BHUAA

XAMHUYECKOU CBA3U

4.1

4.2

Baxuelimme npeacTaBUTENM HEOPraHWYECKUX BellecTB. Hemeramnel U ux

COCAMHCHUS. MeTtamisl 1 uxX COCAUMHECHUA

Knaccugpukaiuss ¥ HOMEHKIATypa HEOPraHWYECKHX COCIUHCHUN: OKCHJIOB
(comeobpa3yrorue: OCHOBHBIE, KHUCJIOTHBIE, amM(pOTEepHBIC) u
HecosieoOpa3yrolye; OCHOBaHMW (IIETOYM W HEPAaCTBOPHUMBIC OCHOBAHWS);
KACIOT  (KHCIOpOACOAepKae u  OECKUCIOpOIHBIC, OJHOOCHOBHBIE U

MHOTOOCHOBHBIC); COJICH (CPEIHUX M KUCIIBIX)

duznyeckne W XMMHYSCKHE CBOMCTBaA IMPOCTBIX  BCHICCTB-HECMCTAJJIOB!

BOJIOPO/Ia, XJIOpa, KUCIOPOa, Cephl, a30Ta, hocdopa, yriiepona, KpeMHUS

4.3

4.4

duznyeckrie W XMMHYECKHE CBOMCTBa IMPOCTBIX BCHICCTB-MCTAJJIOB: JINTHUA,
HaTpu:A, Kajiusd, Marovusd U KaJlbOWsdA, aJIOMHUHUA, JKCIIC3a. SHCKTPOXI/IMI/I‘-ICCKI/H\/JI

paa HaHpH)KeHI/Iﬁ MCTalJI0B

duszndyeckrue U XMMHYECKHE CBOMCTBA BOAOPOJHBIX COGI[I/IHGHI/Iﬁ HEMCTAJJIOB:

XJIOPOBOJIOPO/IA, CEPOBOAOPOIA, AMMHUAKA

4.5

duznyeckue U XUMHYECKHE CBOICTBa OKCcHIOB HemeramioB: cepol (IV, VI),
azota(Il, IV, V), docdopa(Ill, V), yraepona(ll, IV), xpemuus(IV). Ilonyuenue

OKCHJOB HEMETAJIJIOB

4.6

4.7

4.8

4.9

4.10

Xumnueckue cpoictBa okcunoB: MeTamioB [A-IIIA rpymn, munka, menu(ll) u
xeneza(ll, III). [TonyyeHne okcua0B METAIIOB

XUMHUECKHE CBOMCTBa OCHOBaHUHN M aM(OTEpHBIX TMIPOKCHIOB (Ha mpuMepe
THAPOKCUIOB  aJIOMUHUS, JKene3za, UuHKa). [lomyueHme ocHoOBaHui U
aM(pOTEPHBIX THIPOKCHJIOB

OO0ue XMMHUYECKHE CBOWCTBA KHCIIOT: XJOPOBOJIOPOJHON, CEPOBOJIOPOIHOM,
CEpHHUCTOM, CepHOU, a30THOU, (ochopHOU, KpeMHUEBOH, yroiapbHOU. Ocolbie
XUMHYECKHE CBOWCTBA KOHUEHTPUPOBAHHOW CEPHOW M a30THOM KHCIIOT.
[lonyuenue kucnor

OO6ume xumMuyeckre cBoiicTBa cpeanux coineil. [lomyuenue comneit

HOJ'IyLICHI/IC, COGI/IpaHI/IC, pacio3HaBaHue BOAOpOAA, KHUCIOpOJdd, aMMHaAKa,

YTIIEKHCIIOTO Ta3a B 1abopaTopuu

4.11

[ToryueHne amMMuaka, CepHOW M a30THOM KUCJIOT B MpOMBIIUIEHHOCTH. O01ue

CHOCOOBI OJTYYCHUS METAIIOB




4.12

I'enernueckas cBsI3b MCKAY KiIaCCaMU HCOPraHUYICCKUX COGHI/IHGHI/Iﬁ

XUMUYECKUE PEAKIIUU

5.1

Knaccudukanus XuMU4ecKuX peakuuid Mo pa3InyHbIM IMPU3HAKAM: 110 YUCITY U
COCTaBy Y4YaCTBYIOIIMX B PEAaKLIMU BELIECTB, IO TemIoBoMy 3¢¢ekrty, Mo

W3MEHCHHIO CTEIICHEH OKHMCICHUS XUMUYECKHX YJIEMCHTOB

5.2

5.3

54

5.5

TennoBoil 3¢ heKT XMMUYECKON peakIiy, TEPMOXUMUYECKHE YpaBHEHUS. JK30-

U SHJIOTEPMUYECKHE peakuu. TepMOXUMHUECKUE YPAaBHEHMS
OKUCIUTEIBHOBOCCTAHOBUTENbHbIE peakui. OKHUCIUTEIN U BOCCTAaHOBUTEIH.
[Ipomieccbl  OKMCIIEHUST M BOCCTAHOBIIGHHS.  DJEKTPOHHBIM  OanaHc
OKHMCIIUTEIbHOBOCCTAHOBUTEIIBHOM peakuuu

Teopust nekTpoauTUYECKON nuccoruanuu. KaTnoHsl, aHMOHBI. DJIEKTPOIUTHI U
HE3JIEKTPOJIUThl. CHIIbHBIE U ci1a0ble 3JeKTPoIuThl. CTeNeHb AUCCOLUAINN
Peakuuu moHHOro o6meHa. YcClOBHMsI MPOTEKAHUS peaklUil MOHHOro oOMeHa,

IIOJIHBIE Y COKPAILIEHHBIC HOHHBIE YPABHEHUS PEAKLIUN

XHUMHS ¥ OKpYXKarolas cpena

6.1

BemectBa u Marepuansl B IIOBCEAHEBHOM JKM3HM 4YeloOBeKa. besomacHoe
UCIIOJIb30BaHUE BEUIECTB M XUMMUYECKUX peakuuil B jaboparopun U OBITY.

HepBaﬂ nmoMoup IMpru XUMHYCCKUX OKOTaX U OTPABJIICHUAX

6.2

XUMHYECKOE 3arps3HEHUE OKPYKAIIIeH  cpenbl  (KUCIOTHBIE  JOXKIH,
3arps3HEHUE MOYBBI, BO3yXa M BOJOEMOB), CIOCOOBI €ro MpPEeIOTBPALICHUS
[Ipenenvnas nonmyctumas koHueHtpauus BemiectB (ITJAK). Ponp xumum B
pPELICHUH HKOJOTMYeCKHX Mpo0sieM. VYcCuieHHe MapHUKOBOro 3ddexTa,

pa3pylieHrue 030HOBOTO CJIOSI

6.3

6.4

[Tpumenenue cepsl, a3ota, ¢ocdopa, yriaeposa, KpeMHHUSI U UX COETMHEHUH B
ObITy, MENWLIMHE, TMPOMBIIIEHHOCTH M CeJIbCKOM Xo3siicTBe. [IpumeHeHue
METaJUIOB M CIUIaBOB (CTallb, YYTI'yH, IIOPaJIOMUHHUHA, OpoH3a) B OBITY H
MPOMBIIIIEHHOCTH UX coeAuHeHul. [oHsTHe 0 KOppOo3un METaJIOB, OCHOBHBIE
CHOCOOBI 3aIUTHI UX OT KOPPO3HHU

[IpupogHble UCTOYHUKM YTIIIEBOAOPOAOB (Yroib, MNPUPOJIHBIA Tra3, He(PTH),

MIPOJIYKTHI MX TepepaboTku (OEH3MH), UX POJIb B OBITY W MPOMBIIIJIEHHOCTH

6.5

HepBOHa‘-IaJ'IBHBIe MOHATHA 00 OpPraHrnv4cCKrX BCIICCTBaX KAaK O COCAMHCHUAX
yriepoaa (MCTaH, OTaH, 9TUJICH, AlICTUJICH, 3TAHOJI, TTIMICPUH, YKCYCHAA KI/ICJ'IOTa).
IToHATHE 0 OMOIOTMYECKHU BasKHBIX BCHICCTBAX: XHpax, 6em<ax, YrijeBoaax — U Uux

PO B )KMU3HU YCIIOBCKA




PacuéTnr:

7.1 1o popmynaM XUMHUYIECKUX COCTUHEHUIN
7.2 Macchl (MaccoBOii) JOJIM PACTBOPEHHOIO BEILIECTBA B paCTBOPE
7.3 0 XUMUYECKUM YPaBHCHUSIM




YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumusi: 8- kiacc: 0a30BbIM ypOBEHb: YUEOHUK; 5-€ U3/aHue, epepaboTaHHOe
[Mabpuensn O.C., OctpoymoB W.I'., CnaakoB C.A. AKIIMOHEpPHOE OOIIECTBO
«M3marensctBo «IIpocBemenue

» Xumusi: 9-if kimacc: 6a30BbIi yPOBEHb: YUCOHHK; 5-€ U3MaHNE, TepepaboTaHHOEe
["a6puensn O.C., OctpoymoB U.T'., CnaakoB C.A. AKIIMOHEpHOE OOIIIECTBO

«I/IB,[[EITGJ'ILCTBO ((HpOCBeHleHI/IG»
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