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MNOACHUTEJBbHAS 3AIIMCKA

[Iporpamma 1o XMMHHU Ha YpOBHE OCHOBHOT'O OOIIIEro 00Opa30BaHMs COCTaBJIEHAa HAa OCHOBE TPeOOBaHMUII K pe3ysbTaTaM OCBOCHHS
OCHOBHOI 00pa30BaTe’IbHON INpPOrpaMMBl OCHOBHOTO oOmiero ooOpasoBaHus, npeacraBieHHbIXx B PI'OC OOO, a Taxkxe Ha OCHOBE
(denepanbHOi paboyeil MporpaMMbl BOCIIUTAHUS M C y4ETOM KOHIICIIIIUH HperoJaBaHus yd4eOHOro npeamera «XUMus» B 00pa3oBaTebHBIX

opranmzanusax Poccuiickoit denepanyn.

IIporpamMma 1Mo XUMHHM AaéT HPEACTABICHUE O LEJAX, OOLIell cTpaTernd OOY4eHHs, BOCHHTAHMS U PasBUTUS O0YYAIOIIMXCS
CpelcTBaMH Y4eOHOro IpeaMeTa, yCTaHaBIUBAeT 00sA3aTesIbHOE IPEIMETHOE COAepIKaHMe, IpelyCMaTpUBaeT paclpefelieHHe ero Io
KJIaccaM M CTPYKTYpPHPOBAHHUE IO pa3jesiaM M TeMaM IIPOrPaMMBbI I10 XMMHH, ONpe/elisieT KOJMYSCTBEHHbBIC U KaUeCTBEHHBI € XapaKTEePUCTUKU
COZICpIKaHUs, PEKOMEHYEMYIO IOCIIEOBATEILHOCTh U3YYCHUS! XUMHH C Y4ETOM MEXIPEIMETHBIX M BHYTPUIPEAMETHBIX CBS3CH, JIOTHKH
y4eOHOro mporecca, BO3PACTHBIX OCOOEHHOCTeH O0ydalolMXcsi, OHMpenesieT BO3MOXHOCTH IpeIMeTa Ul pealu3aluu TpeOOoBaHMM K
pe3yiabTaTaM OCBOEHHUSI OCHOBHOI 0Opa3oBaTeNbHON HPOrpaMMbl Ha YPOBHE OCHOBHOIO 00IEro oOpa3oBaHMS, a TaKkkKe TPeOOBaHUH K
pe3yibTataM OOydYeHHs] XHMHMH Ha YpOBHE Leleil M3y4eHHs MpeiMeTa U OCHOBHBIX BHJOB Y4eOHO-NO3HABATEIBHOH JESITENbHOCTH

00y4aromIerocst 0 OCBOCHUIO Y4eOHOI'0 COIEPIKAHUSL.

3HaHHE XMMMHU CIY)XHT OCHOBOH Ui ()OPMHPOBAHHS MHPOBO33PEHHSI OOYYaIOIIErocs, €ro MpeICTaBICHHH O MaTepUaIbHOM
€IMHCTBE MUPA, BAKHYIO POJIb UTPAlOT (OPMUpPYEMbIe XUMHUEH MPEACTABICHUS O B3aUMONPEBPAIIEHUIX SHEPIHU U 00 SBOJIIOLNH BEIIECTB B
MPUPOZE, O MyTSAX peLIeHHs I100adbHBIX NPOOJIEeM YCTOHYMBOTO Pa3BUTHs 4YEIOBEYECTBA — CBHIPHEBOM, HHEPIETUUECKOH, IMHUIUEBOH U

9KOJIOTHYECKOH 0€30MacHOCTH, IPOOIeM 31paBOOXPAHECHHS.
Wzydenue xumun:

CMOCOOCTBYET peaju3allid BO3MOXHOCTEH MJisi camMopa3BUTUS M (OPMHMPOBAaHMS KyJIbTYPBHl JIMYHOCTH, ©€ oOmed u

(GYHKIHOHAJIBHON IPaMOTHOCTH;

BHOCHUT BKJIaJ B ()OPMHUPOBAHHE MBIIIJICHUS U TBOPUECKUX CIIOCOOHOCTEl 00ydaromuXxcsl, HABBIKOB X CAMOCTOSITENBHON y4eOHOIt
JIeATEeIbHOCTH, YKCIIEPUMEHTAIHBIX M HCCIIEIOBATENIbCKUX YMEHHUI, HEOOXOIMMBIX KaK B IOBCEIHEBHOM U3HHU, TaK U B MPOPECCHOHATBHOI

JCATCIIBHOCTH

3HAaKOMHUT CO cneundmxoﬁ Hay4YHOT'O MBIIIJICHUS, 3aKIaAbIBA€T OCHOBBI LEJIOCTHOI'O B3TJIAAa HA €AUHCTBO IMPUPOABI U YEIOBCKA,

SIBJIICTCSI OTBETCTBEHHBIM TAallOM B JOPMHUPOBAHUH €CTECTBEHHO-HAYYHOMH IPAMOTHOCTH 00Yy4aIOMINXCS;

crnoco0cTByeT (POPMUPOBAHUIO LICHHOCTHOTO OTHOIICHUS K €CTECTBEHHO-HAYYHBIM 3HAHUSM, K IIPUPOJIE, K YEIOBEKY, BHOCHT CBOH

BKJIa]] B 9KOJIOTHYECKOE 00pa30BaHUE 00YUAIOIINXCS.

JlanHble HampaBieHUsT B O0yYEHHH XUMHH 00ECIeUUBAIOTCS Crienn(UKOil comepkaHus yueOHOro MpeaMeTa, KOTOPbIN SBISETCS

NEeAaroru4eCKu aJarTupOBaHHBIM OTPAXKEHUEM 0a3oBoit HayK1 XUMUH HA OHpe,HeJ'IéHHOM aTamne eé pa3BUTHA.

Kpr XUMHUH HA YPOBHE OCHOBHOTO OGIIISI‘O 06p330BaHI/I$I OPUCHTHUPOBAH HAa OCBOCHHUE OGy‘IaIOHII/IMI/ICH CUCTEMbBI IEPBOHAYAJIBHBIX

TIOHATHIA XUMHUH, OCHOB HSOpI‘aHH‘IeCKOﬁ XUMHHU U HEKOTOPBIX OTACJIBHBIX 3HAYUMBIX TIOHATHI OpFaHI/I‘IeCKOﬁ XUMHHU.

CrpyKTypa colepiKaHHs HPOrpaMMbl O XMMHHM c(OPMHPOBaHAa Ha OCHOBE CHCTEMHOrO monaxona k eé mzydenuro. CopepxaHue
CKJIaIbIBACTCSA M3 CHCTEMBI ITOHATHIH O XMMHYECKOM 3JIEMEHTE U BEIIECTBE M CHCTEMBI MOHATHI O XUMHYIeCKOH peaknuu. O0e 3TH CHCTEMBI

CTPYKTYPHO OPraHMU30BaHBI IO IMPUHIUITY ITOCICAOBATEIIBHOI'O PA3BUTHUA 3HaHUN Ha OCHOBE TEOPETUICCKUX HpeHCTaBHCHHﬁ Pa3HOTO YPOBHA:
— aTOMHO-MOJIEKYJISIPHOTO Y4€HH S KaK OCHOBBI BCEI0 €CTECTBO3SHAHUA
- HepI/IOHI/I'-ICCKOFO 3aKOHa ﬂ, . MenpeneeBa kak OCHOBHOTO 3aKOHA XUMHHU;
— y4€HU:A O CTPOCHHUHU aTOMa U XAMHYECKON CBsI3H,

- HpCHCTaBHCHI/Iﬁ 00 3HCKTpOHHTH‘IeCKOﬁ JAyucconralnuu BEUIECTB B paCcTBOpax.



TCOpeTI/I‘ICCKI/IC 3HaHUs pacCMaTpUBAIOTCSA HAa OCHOBE OMIIMPUYCCKU IIOJYYEHHBIX W OCMBICIICHHBIX q)aKTOB, pa3BUBAIOTCA
T10CJICA0BATEIIBHO OT OAHOI'0 YPOBHS K IPYTOMY, BBIIIOJIHSS q)yHKI_[I/II/I 00BSACHEHUS U IIPOrHO3UPOBAHUS CBOI‘/’ICTB, CTPOCHUS U BO3MOXHOCTEH

IIPAKTUYECKOI'0 NPUMEHCHUS U ITOJTYICHUS U3Yy4aeMbIX BCIICCTB.

OcBoeHHE NPOrpaMMbl IO XMMHU CHOCOOCTBYET (DOPMHPOBAHHUIO MPEICTABICHUS O XMMHUYECKOH COCTaBISIOIIEH Hay4yHOH
KapTHHBI MHpA B JIOTHKE €€ CHCTEMHON IMPUPO/IBI, LIEHHOCTHOrO OTHOLICHUS K HAyYHOMY 3HAHUIO M METOZaM IO03HaHUs B Hayke. M3ydeHue
XUMUH IIPOUCXOAUT C IIPUBJICUCHHEM 3HAHUH U3 paHee N3y4eHHBIX y4eOHbIX MpeaMeToB: «OKpyxKatommii Mup», «brosorus. 5—7 Kiaccel» U

«Duzmka. 7 Kiaccy.

Ilpn w3y4eHMHM XHMHH NPOUCXOAMT (OPMUPOBAHHE B3HAHMH OCHOB XMMHYECKOH HAayKH KakK OOJAacTH COBPEMEHHOTO
€CTECTBO3HAHHS, IIPAKTUYECKON JIEATSIbHOCTH YeJIOBEKa M KaK OJHOTO M3 KOMIIOHGHTOB MHPOBOH KYJIBTYpHL 3ajadya y4yeOHOro mpenmMera
COCTOMT B ()OPMUPOBAHUM CHCTEMbl XMMHUYCCKMX 3HAHUH — BaKHEHIIMX (haKTOB, MOHATHH, 3aKOHOB W TEOPETHYECKHUX IOJOXKEHHH,
JIOCTYIHBIX 00O0OIIEHHI MHPOBO33PEHYECKOTO XapakTepa, si3blka HayKH, B NPHOOIICHHM K HAayYHBIM METOJaM IIO3HAHUS MPHU U3Y4YCHUU
BEIECTB M XUMUYECKHX peaKiyii, B (OPMUPOBAHNY U PA3BUTUHU MO3HABATEIbHBIX YMEHHH M MX MPUMEHEHHH B y4eOHO-TIO3HABATEIbHON U

y4eOHO-HCCIIe]0BATENBCKOH 1eATeTbHOCTH, OCBOSHHHU MPAaBUII 0€3011aCHOr0 0OPAIEHHUs C BEIIeCTBAMU B ITOBCEIHEBHOM JKH3HH.
IMpy u3yueHnn XMMHUM HA YPOBHE OCHOBHOTO 00I1ero 00pa30oBaHUs BAXKHOE 3HAUSHHE ITPUOOPENIH TaKUE 1IeNH, KaK:

— (opMupoBaHNE HHTENIEKTYaJIbHO Pa3BUTOH JIMYHOCTH, TOTOBOH K CaMOOOPa30BaHMIO, COTPYIHHYECTBY, CAMOCTOSTEILHOMY

MPUHATUIO PEIICHHH, CIIOCOOHOM aanTHPOBATHCS K OBICTPO MEHSIOLIMMCS YCIOBUSIM KU3HU;

— HamnpaBJEeHHOCTh OOYYeHHS Ha CHCTEMAaTHYeCcKoe MpuoOlieHne oOydaromuxcst K CaMOCTOSATEIbHOH MO3HABATEIbHON

JACATCIIBHOCTH, HAYYHBIM METOAAM ITO3HAHUS, CI]OpMI/Ipy}OH_II/IM MOTHUBAIMIO U Pa3BUTHE CIIOCOOHOCTEM K XAMUH,

— obecrieyeHme yCIOBHUA, CIIOCOOCTBYIOIMX MPHOOPETEHNUIO 00YYAIOIIMMHUCS OMbITa Pa3HOOOPA3HOW AEATEIbHOCTH, O3HAHUS H

CaMOIIO3HAaHMA, KJIIOYCBbIX HABBIKOB (KH}O‘{EBBIX KOMHeTeHHHfI), HUMEIOIHUX YHUBEPCAJIbHOC 3HAYCHUE IJI PA3JIMYHBIX BUAOB ACATEIBHOCTH,

— (opmupoBaHue 001Iel (HyHKIMOHATIBHOH M €CTECTBEHHO-HAYYHOH I'PAMOTHOCTH, B TOM YHCJIE YMEHHUH OOBSCHATH U OLICHUBAThH
SIBJICHUSI OKPYXKAIOIIEr0 MUPA, MCMOJb3Ysl 3HAHUSI M OIBIT, NOJYYEHHBIC NPHU U3YYECHUH XMMHH, MIPUMEHATh UX NPU PELICHHH NMpobiieM B

TIOBCEIHEBHOI KU3HHU U TPYIOBOH AEATEIBHOCTH;

— ¢opmupoBaHue y 00y4alOMUXCs I'YMAaHHCTHYECKMX OTHOLICHMH, MOHMMAHHS [IEHHOCTH XMMHMYECKMX 3HaHMH Ul BBIPAOOTKU
9KOJIOTHYECKU 1[eJIeCO00Pa3HOro MOBENCHHUS B OBITY M TPYIOBOH AESATENBHOCTH B IIENAX COXPAHEHHUS CBOETO 3/I0POBbS M OKpPYIKAIOIIEH

TIPUPOTHON CpeJbl;

— pa3BUTHE MOTUBALMM K OOY4YEHHIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO M CaMOBOCHHMTAaHHIO HA OCHOBE YCBOCHUS

001I1e4eI0BEY eCKIX LIEHHOCTEeH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HPO(MIIS U HANPABICHHOCTH JaJbHEHIIero o0y eHus.

O011ee 4nciio YacoB, OTBEAEHHBIX U1 U3YUCHUS] XUMHU HA YPOBHE OCHOBHOTO 00I1ero oopa3oBaHmus, cocTaBiseT 136 qacos: B 8

Knacce — 68 gacoB (2 yaca B Helelno), B 9 kiacce — 68 gacoB (2 4aca B HEZIENIO).

COJEP)XAHUE OBYYEHUSA

8 KUIACC
IlepBoHaya/ibHbIe XUMHYECKHE TIOHSATUS

HpeHMCT XUMHH. POnb XMMHUM B JKU3HU 4YellOBeKa. XUMHS B CHCTEME HayK. Tena u BemecTBa. PU3NYECKHE CBOMCTBA BEIIECTB.

AFpCFaTHOC cocrosinue BeniecTs. [ToHATHE 0 METOIaX TO3HAHUS B XUMUHU. YHCThIE BEIIECTBA U CMECH. CriocoObl pa3aeiieHus cMecei.



AToMBI U MOIJICKYJIBI. Xumuueckue 3jeMeHThl. CHMBOJIBI XHMHUYECKHX 3JICMCHTOB. HpOCTLIC M CJIOKHBIE BeliecTBa. ATOMHO-

MOJIEKYJISIDHOC YUCHHE.

Xumudeckas (bopMyna. BalleHTHOCTh aTOMOB XHMHYECKHUX 3JIEMEHTOB. 3aKOH IOCTOSHCTBA COCTaBa BCIICCTB. OTHOCHUTEIIbHAS

aromHast Macca. OTHOCHTEIbHAS MOJICKYJIsIpHas Macca. MaccoBas J10Jis1 XUMHYECKOTO DJIEMEHTA B COCAMHEHUU.

KonunuectBo BemiectBa. Mosib. MOJ'IHpHaH Macca. BzaumocBsizb KOJIMYECTBA, MAacChl U YHCJIa CTPYKTYPHBIX CIUHUII BEIICCTBA.

Pacuérel 1o popMynaM XMMHUYECKHX COCTMHCHUI.

Ddusnueckrie ¥ XUMUYECKUE SBJICHUS. XUMHUYECKas peakuusa u eé IIpU3HaKHU. 3aKkoH COXpaHEHHs MacCCbl BEULIECTB. XuMUYeCKHe

ypaBHeHHs1. Kinaccudukaius XMMUUECKUX peakuuil (COeAUHEHNs], Pa3lIOKEHUs], 3aMellleHHs, OOMEHa).
Xumuueckuit skcnepumenm:

3HAaKOMCTBO C XHMHYECKOH TMOCYyJ0#l, mpaBmiamu paboTbl B Jsabopatopuu u mnpuéMmamu oOparieHus ¢ J1abopaTOpHBIM
000py/ioBaHNEM, M3YYCHHE M ONMHCaHUE (PU3NYECKHX CBOMCTB 00pa3lloB HEOPraHWYECKHX BEILIECTB, HAOMIOJeHUE (Pr3nYecKux (IUIaBJICHHE
BOCKa, TasHHE JIbJ1a, PACTHPAHHUE caxapa B CTYIKe, KUIICHUE U KOHJCHCAIMs BOJbI) U XUMUYECKUX (TOPEHHE CBEYH, ITPOKAIMBAHHE MEIHON
[POBOJIOKH, B3aUMOJICHCTBHE Mejla C KHUCIIOTOM) SIBJICHWH, HAONIOJEHHE M ONMCAHME INPH3HAKOB IPOTEKAHUS XUMHYECKUX DPEaKIHi
(pasiokeHue caxapa, B3aUMOJCHCTBHE CEPHOW KHCIOTHI C XJIOpHAOM Oapus, pasnoxxenue ruapokcuza menu (II) npm nHarpeBanum,
B3anMoeiicTBie kene3a ¢ pactBopom conu Menu (II), nzydeHne crnocoOOB pa3merneHHs CMeceil: ¢ MOMOIL[bI0 MarHuTa, (GpuiIbTpoBaHHE,
BBbINApUBaHKE, TUCTHIULINS, XpoMaTrorpadus, NpOBEACHHE OYUCTKM MOBAPEHHOW COJIM, HAOIIOJCHHE U ONMCAHUE PE3yJbTaTOB MIPOBEACHUS

OITBITA, MIUTIOCTPHPYIOLIEr0 3aKOH COXPAaHEHHsI MacChl, CO3/IaHUe MOJeleil MOJIeKyI (I1apOCTEeP KHEBBIX).
BakHeiilue npejcTaBuTeIM HEOPraHMYECKHUX BelIECTB

Bo3gyx — cmech razoB. CoctaB Bo3myxa. Kucimopox — sieMeHT U mpocToe BemiecTBo. HaxoxkaeHue Kuciopoxa B IpPHPOIE,
¢dbusnueckue M XUMUYeCKHe cBoWcTBa (peakiuu ropenus). Oxcuasl. Ilpumenenue kucnopoga. CrocoObl HONydeHHS KHCIOpoaa B

n1abopatopuu U npomblnuieHHocTH. KpyroBopor kuciopoza B npupozae. O30H — a/uloTponHas MOgU(UKALUS KMCIOPOoa.

TenuoBoit 3GhekT XuMHUECKOH peakiuu, TePMOXUMHYECKHE YPaBHEHHS, 9K30- M DHAOTEPMHUYECKUE peakuny. TOIIMBO: Yroib U

MeTaH. 3arps3HeHHE BO3IyXa, yCHICHHE TAPHUKOBOTO 3¢ eKTa, pa3pyIueHre 030HOBOTO CIIOSL.

Bonopon — snemeHT u npocroe BewectBo. HaxosxaeHue Bonopona B Npupose, Gpuznueckre 1 XMMUYECKUe CBOHCTBA, IPUMEHEHHE,

croco0Obl nostydeHust. Kuenorst u comu.
MosipHslii 00bEM Ta30B. PacuéThl M0 XUMHYECKUM YpaBHEHHSIM.

duznueckue cBoiicTBa BoAsl. Boma kak pactBoputens. PactBoprl. HaceimeHHbIe M HEHACHIIEHHBIE PAacTBOPHL. PacTBOpHMMOCTH
BellecTB B Boje. MaccoBast oJisl BeIIecTBa B pacTBOpe. XUMUUIeckne cBolicTBa Boabl. OcHOBaHUA. Poib pacTBOpOB B IpUPOAE U B KHU3HU

yenoBeka. KpyroBopoT BojsI B Ipupozie. 3arpsi3sHeHHe TPUPOAHBIX BoA. OXpaHa U 0YHMCTKA IPHUPOAHBIX BO.

Krnaccupukauus Heopranudecknx coexuHenuit. Oxcumsl. Knaccudukaiwst okcuaos: coneobdpasyromre (OCHOBHBIC, KHCIOTHBIE,

amdorepHsie) 1 Heconeobpasyroume. HoMenkinaTypa okcuaoB. @usnyeckre 1 XUMUIECKHE CBOMCTBA OKCHIOB. [1oyueHne OKCHIOB.

OcHOBaHUS. Knaccmbm(aupm OCHOBAHMIA: mENoYN U HEPACTBOPUMBIE OCHOBAHMUA. HOMCHKJ’IaTypa oCHOBaHMH. DU3NYCCKUE U

XHUMHYecKre cBolicTBa ocHOBaHUiL. [lomydeHne ocHOBaHMIA.

Kucnotsr. Knaccn(bm(aunﬂ KHCIIOT. HOMeHKJ’IaTypa KuciaoT. Pu3nyeckue W XUMHUUYECKHE CBOMCTBA KHCJIOT. Pl aKTUBHOCTH

mertamioB H. H. bekerosa. [lonyuenue kucnor.
Comu. Homenknatypa coneil. @u3nueckie 1 XauMHU4deckue cBoiicTBa coneid. [lomydenue coneit.
I'eHeTnueckas cBsI3p MEXAY KJIaCCAMH HEOPTaHUIECKUX COCTMHEHUH.

Xumuueckuit 3xcnepumenm:



Ka4eCTBEHHOE OIpEIEICHUE COAEPKAaHUs KHUCIOpOAa B BO3IyXe, HONydeHHe, coOMpaHME, pPaclo3HaBaHHE M W3y4YEHHE CBOMCTB
KHCJIOpPOZa, HAOIOZECHHE B3aMMOJCHCTBHS BEUIECTB C KUCIOPOJAOM M YCIOBHS BOSHHUKHOBCHHS W IIPEKpalIeHUs TopeHus (Ioxapa),
O03HAaKOMJICHHE C 00pa3laMH OKCHIOB U OIMCaHHWE WX CBOICTB, IONy4eHHE, cOOMpaHME, PAacIo3HABaHHE M H3y4CHHE CBOWCTB BOJOpOIA
(ropenmue), B3anMmoeiicTBue Bogopoaa ¢ okcuaom Meau (II) (Bo3MoXXHO HCIOIb30BaHNE BUACOMATEPHAIIOB), HAOII0JeHIEe 00pa3IOB BEIIECTB
KOJIMYECTBOM 1 MOJIb, HCCleJOBaHUE OCOOCHHOCTEH PacTBOPEHHMS BELIECTB C PAa3]IMYHOH pacTBOPHUMOCTBIO, IPUIOTOBJIEHUE PACTBOPOB C
orpene’éHHON MacCoBOW JOJied pacTBOPEHHOTO BELIECTBA, B3aWMOJACHCTBHE BOJBI C MeTalJlaMH (HaTpUeM M KajblyeM) (BO3MOXHO
UCIIONIB30BAHUE BHUJICOMATEPHAIIOB), UCCIEJOBAaHUE OOPa3lOB HEOPraHMYECKUX BEIIECTB Pa3JIMUYHBIX KJIACCOB, HAOIIOJECHHE H3MEHEHHS
OKpacKy MHJIMKAaTOPOB B PAcTBOpaxX KUCIOT M ILIeo4el, n3ydeHue B3aumMopeicTus okcuaa meau (II) ¢ pactBopom cepHOW KUCIIOTHI, KHCIOT
¢ MeTaJulaMH, peaKMii HeHTpalu3aluy, IT0JydeHIe HepacTBOPUMBIX OCHOBAHMH, BEITECHEHHE OIHOTO MeTajlla APYTMM M3 pacTBOpa COJIH,

peuIeHu e SKCIIEPUMEHTAIbHBIX 3aa4 110 TEME «BakHeiime kiacchl HEOpraHn4eCKux COEJTUHEHUI.

Ilepnoanyeckmii 3akon u Ilepuoauyeckas cucrema xumudeckux djdemenToB JI. . Menpeneesa. CTtpoeHue aTomMoB.

Xumuveckas cBsizb. OKHCIUTEIbHO-BOCCTAHOBUTEILHbIE peakuuu

HepBbIe ITOIBITKH Knaccuquaunn XUMHUYECKUX 23JieMeHTOB. [loHsTHE O rpynmax CXOAHBIX DJJICMEHTOB (LLleJ'[O‘{HbIe 144

IEJIOYHO3EMEIIbHBIE METAIIbI, TAJIOT€Hbl, HHEPTHBIE Ta3bl). DIEeMEHTbI, KOTOpbIe 00pa3yroT aM(pOTepHbIE OKCUBI U THIPOKCHIBI.

Ilepuonnueckuit 3akoH. Ilepuonmueckass cucrema xumuueckux osiemeHToB JI. W. MenneneeBa. Koporkonepuonnas u
JutnHHONeproaHas Gopmel [lepuoauueckoii cuctembl xXumudeckux snementoB [[. Y. Menneneesa. [lepuoast u rpymnmsl. @usudeckuii cMbICIT

TIOPAAKOBOTO HOMEpa, HOMEPOB MEPUOAA U IPYIIIBI DJIEMEHTA.

Crpoenne atomoB. CocraB atoMHbIX siiep. M3orombl. OnekTponsl. CTpoeHHE 3JIEKTPOHHBIX O00O0JIOUEK aTOMOB mnepBbiXx 20
XUMUYecKUX 37eMeHToB [lepuoandeckoit cucremsl [I. V. MenneneeBa. XapakTepHCTHKa XUMHUECKOTO dJEMEHTA IO €ro IMOJIOKEHHIO B

Ilepuonuueckoii cucreme J{. 1. Menneneesa.

3aKOHOMepHOCTI/I M3MCHECHHUA paauyca aTOMOB XUMHUYECKUX DJIEMECHTOB, MECTAJTUIMYCCKUX U HEMETAJNIMICCKUX CBOMCTB IO rpynmnam

U IepUOIAM.

3nauenue [leproanueckoro 3akoHa u [lepuonnveckoil cuCTeMbl XUMHUECKHX JIEMEHTOB Il pa3BUTUS HAyKu U npaktuku. 1. U.

MenneneeB — yuéHbIH U TpaKJaHUH.

Xumunueckas cBsi3b. KoBaseHTHas (MOJSpHAS W HEMOJSIPHAS) CBSI3b. DJIEKTPOOTPHUIATEIFHOCTh XHMUYECKUX dJIeMEHTOB. MoHHas

CBs3b.

Crenenp okucieHus. OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIC peaxkuuu. Hpoueccm OKHCJICHUS W BOCCTAaHOBJICHUSA. OKHUCIUTETH WU

BOCCTaHOBHUTCIIN.
Xumuueckui IKcnepumenm:

HU3y4YCHUC 06p8_3LIOB BCIICCTB METAJIJIOB U HEMETAJIIIOB, BSaHMOHGﬁCTBHC TUAPOKCHUA ITMHKA C pacTBOpaMH KHUCJIOT U menoqeﬁ,
NOPOBEACHUE OIIBITOB, WIIIOCTPUPYIOUIUX TMPUMEPBI OKUCIMUTEIBHO-BOCCTAHOBUTEIBHBIX pCaKHI/Iﬁ (ropeHHe, pEaKu pasyIoKEHUs,

COCIMHEHUS).
Mesicnpeomemmuie cea3u

Peanmaunﬂ MEXIIPEAMETHBIX cBsI3ei opu HU3y4€HUHU XHUMHUU B 8 kiacce OCYIHICCTBJIACTCA 4Y€PE3 HCIOJb30BAHUE KaK O6HII/IX

€CTECTBEHHO-HAYYHBIX HOHﬂTHﬁ, TaK 1 HOHHTHﬁ, ABJAIOIUXCA CUCTEMHBIMUA UL OTACIBHBIX MTPEAMETOB €CTECTBEHHO -HAYYHOT' O IIUKJIA.

OO6rmmme C€CTCCTBCHHO-HAYYHBIC TIOHATHA: Hay‘{HbIﬁ (baKT, TUIIOTE3a, TEOpHdA, 3aKOH, aHalii3, CHHTE3, KJIaCCI/I(i)I/IKaI_[PISI,

NEePUOANIHOCTD, Ha6J'IIO[[eHI/Ie, OKCIEPUMCEHT, MOACIUPOBAHUE, U3BMEPEHUE, MOACIIb, ABJICHHUE.

duzuka: Mmartepus, aToM, 3JEKTPOH, IPOTOH, HeﬁTpOH, HUOH, HYKIIHWJ, U30TOIIbI, paAHOAKTUBHOCTb, MOJICKYIJIA, SHGKTpI/I‘-IGCKI/Iﬁ
3apsana, BEIECTBO, TEIO, OGT)éM, arpe€raTHo¢ COCTOAHHE BCIICCTBA, Tras, (bHBI/I‘IECKI/IG BCJIMYUHBI, CAWMHUIIBI U3MEPEHHA, KOCMOC, IUIaHETHI,

3B&3/161, COJIHIIC.



Buonorus: porocunres, nprxanue, onocdepa.

Teorpadust: arMocdepa, ruapocdepa, MHHEPaJIbl, TOPHBIEC TIOPOJIBI, ITOJIE3HbIEC HCKOIaeMbIe, TOIIUBO, BOAHBIC PECYPCHI.
9 KJIACC

BeuiecTBO M XUMHYeCKasl peaKiusi

Iepuonuueckuit 3axoH. Ilepumoaumueckas cucremMa Xumuueckux odaemeHToB JI. WM. Mengeneepa. CTpoeHHE aTOMOB.
3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB XUMHYECKHUX HJIEMEHTOB NEPBBIX TPEX IMEPHOJIOB, KU, KaIbLHs U UX COSIMHEHHH B COOTBETCTBHH

C IIOJIOXKCHHUEM JJIECMCHTOB B Hepuom{qecmﬁ CUCTEME U CTPOCHUEM HUX aTOMOB.

CTpOGHI/Ie BEIIECTBA: BUABI XUMHUYECKOW CBSI3U. THIIBI KpUCTAITINYECKUX peI_HéTOK, 3aBUCUMOCTb CBOWCTB BEIIECTBA OT THUIIA

KPUCTAIJIMYECKON PEIIETKY ¥ BUAAa XUMUYECKON CBA3H.

Krnaccupukanns ¥ HOMEHKJIATypa HEOPraHMYECKHX Bel[eCTB. XUMHUYECKHE CBOWCTBA BEIIECTB, OTHOCSIIMXCS K Pa3IMuHBIM

KjjaccaM HEOPraHU4YE€CKUX COeLLPIHCHMﬁ, TeHECTUYECKas CBA3b HEOPTaHUYECKUX BEIICCTB.

Knaccuduxanus XMMHUECKUX PEaKLMil 110 Pa3IMYHBIM NPU3HAKAM (110 YHCITy M COCTaBy YYacTBYIOLIMX B PEAKLUH BELIECTB, IO
TerI0BoMy 3G deKTy, o H3MEHEHHIO CTENeHeH OKUCICHHUS XUMUYECKHUX DJIEMEHTOB, 110 00paTHMOCTH, 110 YYaCTHIO KaTalu3aropa). JK30- U

OHAOTECPMUYECCKUE PCAKIINN, TCPMOXUMHUYCCKHUE YPABHCHUSA.

IMonstue o ckopocTu xumuueckod peakuuu. [loHsTne 00 OOpaTHMBIX M HEOOPATUMBIX XMMHYECKHX peakuusx. [loHstue o
TOMOTEHHBIX M TeTeporeHHbIX peakuusx. ITonstue o karammuse. ITonsTne o XuMuueckoM paBHOBecuu. PakTOpsl, BIUSIOINE HA CKOPOCTh

XHMHY ECKOM PCaKIMU U MOJOKEHUE XUMHUYECKOI'0O paBHOBECHUS.

OKHCIUTENIbHO-BOCCTAHOBUTEIBLHBIE peakuuu, SHGK’T‘pOHHHﬁ 0ajlaHC OKMCIIUTEIbHO-BOCCTAHOBUTELH O peakuuun. CocraBiienue

ypaBHeHI/Iﬁ OKHCIIUTECIbHO-BOCCTAHOBUTECIIBHBIX peaKum?x C MCITIOJIb30BAHUEM METOA BJICKTPOHHOT'O Oasamca.

Teopust dJIEKTPOIUTHUECKOW AMCCOLHUAIMU. DJIEKTPOJUTH M HEdJIEKTPOJUTH. KaTHOHBI, aHMOHBI. MeXaHHW3M AMCCOLNAINH

BEIICCTB C pa3jIMYHbIMH BUAAMU XUMHU4ecKon cBs3u. CTeneHb JUCCOITNAIIAH. CusbHbIE U c1abble OJICKTPOJIUTHI.

Peakunn woHHOTO OOMeHa. YCIIOBHSI MPOTEKaHHs pPEaKWii MOHHOrO OOMEHa, MOJHbIE M COKpAIEHHBIC HOHHBIC ypPaBHEHHUS
peakuuii. CBOMCTBa KHCIOT, OCHOBAaHHUI U COJICH B CBETE MPEICTABICHUI 00 3JEKTPOINTHYIECKON aucconanun. KauecTBeHHbIe peakiun Ha

noHsbl. [loHsATHE O THAPOIM3E CONei.
Xumuueckuit Ikcnepumenm:

03HaKOMJICHHE C MOJEIISIMH KPUCTAJUIMYECKUX PEIIETOK HEOPTaHMYECKUX BEIIECTB — METAJUIOB U HEMETaJUIoB (rpaduTa U anmasa),
CIIOXKHBIX BEIIECTB (XJIOpHIa HATPHUs), HCCIEIOBAHNE 3aBUCHMOCTH CKOPOCTH XUMHUYECKOH peaklUH OT BO3ACHCTBUS Pa3MYHBIX (HaKTOPOB,
HCCIICIOBAHUE DIIEKTPOIPOBOIHOCTH PACTBOPOB BEIECTB, MPOLECCA JUCCOLHMALMU KHCIIOT, Lienodeil 1 coseil (BO3MOXKHO HCIOJIB30BaHUE
BHIEO MaTEPHAIOB), IIPOBEIACHHE OMBITOB, MUTIOCTPUPYIOIINX HPU3HAKH NPOTEKaHMS PEakIuid HOHHOTO oOMeHa (oOpa3oBaHHE Ocalka,
BBIJICJICHUE Ta3a, oOpa30BaHHE BOABI), OMbBITOB, WLIIOCTPUPYIOIIUX HPUMEPHl OKHCIUTENbHO-BOCCTAHOBHTEIBHBIX PEaKIUi (TOpeHHe,
peaKknuy PasiIoKeHUs, COSINHEHN), PACIIO3HABAHNE HEOPTaHMYECKHX BEIIECTB C ITOMOIIbI0 Ka4ECTBEHHBIX PEaKI[Mi Ha HOHBI, PEIICHHE

OKCHIEPUMEHTAJIBHBIX 3a4a4.
HeMeTaibl 1 ux COCIHUHCHUSA

OO6rmast XapaKTEPUCTHKA IaJIOTCHOB. Oco0eHHOCTH CTPOCHHA aTOMOB, XapAKTEPHBIC CTCTICHN OKUCIICHUSA. CTpOeHI/Ie n (1)I/I3I/I‘ICCKI/IG
CBOWCTBA TIPOCTBIX BCEHICCTB — TaJIOI'C€HOB. XuMHUYEeCKUe CBOMCTBA Ha mpuMepe xjopa (BSaHMOHeﬁCTBHC C MfTralllaMu, HEMETAJIJIaMH,
HICIIO'—IaMI/I). XJ'IOpOBOIIOpOIL ConsHas KHCJIOTAa, XUMHYCCKHEC CBOI‘/‘ICTBa, TOJYyYCHUE, TIPUMEHEHUE. ﬂ,el‘/‘ICTBI/Ie XJIopa U XJIOpOBOOOpOJa Ha

OpraHusM 4€JIOBEKa. Baxueitmme XJIOpUABI U UX HAXO0KJICHUE B IIPUPOJEC.

OOmas xapakrepucTika 35eMeHToB VIA-rpynmsl. OCOOCHHOCTH CTPOCHUS aTOMOB, XapaKTEepHbIE CTENEHU OkucieHusa. CTpoeHune
1 (U3NYECKHe CBOWCTBA MPOCTHIX BEIIECTB — KUCIOPOJa U Cepbl. AJIIOTPOIHBIE MOAN(DHUKAINKN KUCIOPOAa U cepbl. XUMHUYECKHE CBOMCTBA

CEpEI. CCpOBOIIOpOII, CTpOCHHE, d)HSH'—IeCKPIe W XUMHYECKHE CBOMCTBA. OKCI/IIII)I CEpBI KaK IMPEACTABUTEINA KUCJIOTHBIX OKCHIOB. CCpHa}I



Kuciora, qJI/ISI/I‘ICCKI/IC U XUMHUYECKHE CBOWMCTBA (06HII/IC KakK IpeAcTaBUTEIs KJlacCa KUCIIOT U CHCL[I/I(bI/I'-IeCKI/IC). XumMuyeckue peakuuu,
Jie)Kalue B OCHOBE IIPOMBINIJIEHHOI'O criocoba IIOJTY4CHU S CepHOﬁ KHUCJIOTHI. HpI/IMCHCHI/IC CCpHOﬁ KkucIoThl. Couu CepHOﬁ KHUCJIOTHI,
KadeCTBCHHAas peakuus Ha CyJ'IL(baT'I/IOH. Haxoxnenue CEpBI U e€ COeIMHCHHH B pupoxae. Xumudeckoe 3arpsi3HEHUEC Opr)KaIOIIICﬁ Cpeabl

COCAUHCHUSMHU CEPBI (KI/ICJ’IOTHLIC JOXIHY, 3arpsISHEHUE BO3AyXa U BOI[OéMOB), CIIOCOOBI €ro IpeaOTBpaALCHUS.

OOmiast xapakTepucTuka 31eMeHTOB VA-rpynmsl. OCOOGHHOCTH CTPOCHHMS aTOMOB, XapaKTEPHBIE CTEIEHHM OKHCICHHUsS. A3OT,
pacrpocTpaHeHue B Ipupo/ie, Gpu3nuecKre i XUMHYeCKHe cBoicTBa. KpyroBopoT a3oTa B pupojie. AMMHUAK, ero GU3HIECKHe U XUMHYECKHE
CBOIiCTBa, MoJydeHHe U npuMeHenne. Colli aMMOHHMS, UX (U3HYECKHE U XHMHYECKHE CBOWCTBA, MpHMeHeHue. KauecTBeHHas peakius Ha
HOHBI aMMOHHS. A30THasi KHCJIOTa, eé MoJiyudeHne, (pU3HYecKHe M XUMHYeCKHe cBoicTBa (00lMe Kak MpEICTABUTENS KIacca KHCIOT U
crienuduueckue). Vcrons3oBaHHe HUTPATOB M COJell aMMOHHMSI B KayecTBE MHHEpaNbHBIX yI0OpeHHi. XHMHUYecKoe 3arps3HeHHe
OKpYXKaloIlel cpelbl COCOUHEHUSIMH a30Ta (KUCJIOTHBIC NOXKIW, 3arps3HEHHE BO3IyXa, II0YBEL M BomoéMoB). Pocdop, amioTpomHbie
Mozaudukanun ocdopa, pusnyeckne u xummudeckue coiictBa. Oxenn docdopa (V) u dochopnas kuciora, GpusnvecKkne U XUMHYECKHE

cBoOlicTBa, nonydenue. Mcnonb3oBanue GpocdaToB B kauecTBE MHHEPAIbHBIX Y100pEHHUIL.

OO0wias xapakrepucTrka 31eMeHToB [VA-rpynmnbl. OCOOEHHOCTH CTPOEHHSI aTOMOB, XapaKTEPHbIC CTEIIEHH OKHUCICHHS. YTIEpon,
aJUIOTPOIHbIC MOIU(HKALMH, pacHpoCTpaHEeHHEe B Mpupoje, Gpu3nvecKkne M XMMHUUYEcKHe cBoicTBa. Axcopbuus. Kpyrosopor yriepona B
npupone. Okcunasl yriaepoga, uX (U3MYECKHME W XMMHYECKHE CBOWMCTBA, JACHCTBME HAa JKMBBIC OPraHW3MBbI, MOJYy4YCHHE U INPHUMCHCHHE.
Dkonorudeckue npobiemMbl, cBsi3aHHbIE ¢ okcuaoM yriiepoaa (IV), rumoresa rio6agbHOTO MOTEIUICHHS KIMMAaTa, MapHUKOBBIH 3 QeEKT.
VYronpHas kucnora u e€ conu, ux GUaMYecKkue U XMMHYECKHE CBOMCTBA, IMOJIyYeHHE U NpuMeHeHne. KauectBeHHas peakuust Ha kapO oHAT-

HoHBI. Vcnosb3oBanue Kap60HaTOB B 6bITy, MEAULUHE, MPOMBIIITICHHOCTH U CEJIbCKOM XO3SICTBE.

INepBoHauaabHbIe TOHATUS 00 OPraHUYECKUX BEIIECTBAX KAK O COSAMHEHHSX yriepoaa (MeTaH, 9TaH, STHIIEH, alleTUIIeH, ITaHOl,
IIMLEPUH, YKCycHash KucioTa). IIpuponHble MCTOYHMKH YITIEBOAOPOAOB (yroiib, NMPHUPOAHBINA ra3, He(Tb), MPOLYKTHI MX IepepaboTKH
(6eH3uH), HX poib B OBITY M NPOMBINIIEHHOCTH. [ToHATHE 0 GMONTOrMYECKH Ba)KHBIX BEIIECTBAX: XKUPAX, OeNKax, yriIeBoaax — U HX POiu B

JKU3HU YCIIOBCKA. MaTepI/IaHLHOG €ANHCTBO OPraHUYCCKUX U HEOPTraHNUYECCKUX COCITMHCHUH.

Kpemuuii, ero ¢usndeckne u XUMHYECKHE CBOMCTBA, mMoiydeHue W mnpumeHeHue. CoeamHeHust KpemHus B npupoge. Obmime
npezacrtaBnaeHus 00 okcuae kpemuus (IV) u kpemuueBoii kucinore. CUINKATHI, HX HCIONB30BaHUE B OBITY, B IIPOMBIIUICHHOCTH. BaxHeiimme
CTPOMTENbHBIE MaTepuaibl: KepaMHuKa, CTEKIO, LEMEHT, 0eToH, xkene300eToH. [Ipobiembl 6e30macHOr0 MCMOIb30BAHHMS CTPOUTEIBHBIX

MaTe€pUuajioB B HOBCEHHGBHOﬁ JKHU3HH.
Xumuueckuii IKcnepumenm:

n3ydeHue o0pa3LoB HEOPTAHMYECKHUX BELIECTB, CBONCTB COJISIHOM KHUCIIOTHI, IPOBEACHHE KaYeCTBEHHbIX PeaKIUi Ha XJIOPHA-HOHBI
u HaOIIoJeHHE NPH3HAKOB MX NPOTEKaHMs, ONbITBHI, OTpakarolye (U3MYECKHe M XUMHYECKHE CBOWCTBA TaJlOTCHOB M MX COEIMHEHUIl
(BO3MOJKHO HCIIOJIB30BaHHE BHICOMATEPHAIIOB), O3HAKOMJICHHE C 00pa3iaMH XJIOPHIOB (TaJOTeHHI0B), 03HAKOMJIEHHE C 00pa3laMu cephl U
e€ coenumHeHHsIMH (BO3MOXXHO HCIIONIb30BaHHE BHICOMATEpPHAJOB), HaOIMIOJeHHe mpolecca OOYrIMBaHMS caxapa MOA JeHCTBHEM
KOHIICHTPUPOBAHHOH CEPHOH KHCIIOTHI, M3ydeHHE XHMHUYECKHX CBOMCTB pa30aBIICHHONW CEpHOW KHCIOTHI, MPOBEJCHHE KaueCTBEHHOMH
peakuuu Ha Cynb(aT-HOH M HaOJIOIEHUE NpH3HAKa e€ NPOTEKaHWs, O3HAKOMIIeHHE ¢ (hM3WYECKUMM CBOWCTBaMH a3ora, docdopa u ux
COeIMHEeHUH (BO3MOXKHO MCIIOJIb30BaHHE BHICOMATEPUATOB), 00pa3laMM a30THBIX U (OcHOpPHBIX yHOOpeHHi, moiaydeHue, cobupaHmue,
pacro3HaBaHUe M U3yYCHUE CBOICTB aMMHAaKa, IPOBEICHUE KAYECTBEHHBIX PEaKIMi Ha HOH aMMOHUS U (ochaT-HOH U M3ydeHHE IPU3HAKOB
X TPOTEKaHWs, B3aUMOJICHCTBHE KOHI[CHTPHPOBAHHOW a30THOH KHCIOTHI C MeIbi0 (BO3MOXKHO HCIIOJNB30BAaHUE BHEOMATEPHUAJIOB),
n3ydeHue Mojeneil KpUCTaJUIMYeCKMX pelErok anMmasa, rpadura, QyniepeHa, O3HAKOMICHHE C IPOLECCOM aJCOpPOLUM pPacTBOPEHHBIX
BEILECTB aKTHMBUPOBAHHBIM YINIEM U yCTPOMCTBOM MPOTHBOra3a, MoJydeHne, cCOOUpaHne, paco3HaBaHHe U U3Y4EHHE CBOIMCTB YIIIEKHCIIOTO
raza, IpOBEJCHHE KaueCTBEHHBIX PEaKlUWii Ha KapOOHAT M CHJIMKAT-UOHBI W HM3YYCHHE IPH3HAKOB HMX INPOTEKaHHs, O3HAKOMIICHHE C

HpOHyKHHCﬁ CUJINKATHOMN TIPOMBIIIJIEHHOCTH, PEIICHNUE SKCIEPUMEHTAJIBHBIX 3aJa4 IO TEME «BakHeimme HeMeTaJlyIbl U X COSTUHEHUS.
MeTa/uibl M UX COETMHEHUS

OOGrmas XapaKTEPpUCTUKA XUMHUYECKUX DJJIEMEHTOB — METAJIJIOB Ha OCHOBAaHHWU HUX IIOJIOKEHHUA B HCpHOZ[PI‘ICCKOP’I CUCTEME

XAMHUYECKUX DJJIEMECHTOB ﬂ . MenneneeBa u CTpOCHHA aTOMOB. CTpOCHI/IC MeTa/uIoB. Mertanyeckass CBS3b M MeTaJUTMYecKas



Kpucrajumieckas peméTKa. BHCKTpOXI/IMI/I'-IeCKI/Iﬁ pana Hal'[pSI)KGHI/Iﬁ MeTauioB. PU3nyeckre U XUMUYECKHE CBOWCTBA METAJIIOB. O6IJ_II/IC
CITOCOOBI IIOJIy4€HUST METAJIIIOB. Ilonstue o KOppO3uu METalJIOB, OCHOBHBIC CIIOCOOBI 3allUThl UX OT KOPPO3UHU. CruiaBbl (CTaHL, YyryH,

I[IOpaHIOMI/IHI/Iﬁ, 6p0H33.) U UX IPUMEHEHUE B 6I>ITy 1 NPOMBIIJIICHHOCTH.

H_ICHO‘IHLIC MCETaJUJIBL: IIOJIOXKCHUE B Hepnounqecxoﬁ CUCTEMEC XUMHUYCCKUX DJICMCHTOB I[ . MeHneneeBa, CTPOCHUEC UX aTOMOB,
HaXxO0XXJICHUE B IpUPOJEC. dusnyeckre ¥ XUMUYECKHUE CBOMCTBA (Ha IIpUMEpE HATpUsa U KaJ'IPIS[). OKCI/IZ[LI 1 TUAPOKCHUIBI HATPpUST U KaJlus.

HpI/IMCHCHI/Ie IIEJIOYHBIX METAJIJIOB U UX COCTUHCHUIA.

[IlenouHo3emMenpHbBIe METAUIBl MAarHMW W KajbLui: mojoxeHue B Ilepmoamdeckoif cucremMe Xummuueckux sineMmeHtoB JI. .
MenjeneeBa, CTpOeHHE UX aTOMOB, HaxokAeHue B mpupone. dusuyeckue M XUMHUYECKHE CBOWCTBAa MarHus M KajbLus. Bakueime

COCAUHCHMUS KaJIbIUs (OKCI/II[7 TUAPOKCHUN, COJ'II/I). JKécrkocTh BOJIBI U croco0sbI eé YCTpaHCHUs.

Antomunuii: nonoxenue B [lepuoguueckoil cucreme xumuyeckux sneMenToB J{. M. Menaeneesa, cTpoeHue aToMa, HaX0XX/JI€HHE B

npupoje. Pusnueckue 1 XMMUUECKHE CBOHCTBA almoMUHUSA. AMBOTEpHBIE CBOHCTBA OKCHJIA U THAPOKCHUIA AIFOMUHUSL.

Keneso: nonoxenue B Ilepuonuueckoil cucreme xumuueckux snemenToB [I. M. MenzneneeBa, CTpoeHHe aToMa, HaXxOXJAEHHE B
npupoae. dusnueckue 1 XMMHYECKUe cBoicTBa kene3a. Okcunsl, ruapokcuabl u coin xenesa (1) u xenesa (1), ux cocras, cBoiicTBa u

HOJTy4eHHUeE.
Xumuueckuii Ikcnepumenm:

03HAKOMJICHHE ¢ O0pa3laMH METAJUIOB M CIUIABOB, HX (DM3HYECKMMHU CBOWCTBAMH, M3yYCHHE PE3YJIHTATOB KOPPO3HH METAIIOB
(BO3MOYKHO HCIOJIB30BAHHE BHICOMATEPHAIIOB), OCOOCHHOCTEH B3aMMOJAEHCTBHS OKCHIA KalblMs W HATPHS C BOHOH (BO3MOXHO
HCIIONB30BaHNE BHICOMATEPHANIOB), HCCICHOBAHHE CBOMCTB JKECTKONH BOABI, NpoOLecCca TOPCHHS JKele3a B KHUCIOpoae (BO3MOXKHO
HUCIIOJIB30BAHHEC BI/IlleOMaTepI/IaHOB), TMPU3HAKOB MPOTECKAHUA Ka4YC€CTBEHHBIX peaKme/'l Ha UOHBI: MarHus, KaJbluA, aJIJIOMHUHHUA, IHHKA, XKEJIC3a
(II) u xene3a (I11), mequ (II), HaGnromeHWe M OMMCAHKHE MPOLECCOB OKPAIIMBAHUS [IAMCHH MOHAMU HATPHS, KalWs U KaibLus (BO3MOXKHO
HCIIOJIb30BaHNE BHICOMATEPHAIIOB), HCCICAOBaHHE aM(OTEPHBIX CBOICTB THAPOKCHAA AMIOMHHHS W THUIPOKCHIA LHHKA, DPEIICHHE

9KCIIEPHMEHTAIBHBIX 33124 110 TeMe «BakHeliie MeTauibl H HX COCIUHCHHUS.
XuMusl 1 OKpYKalOLIasi cpesa

BemectBa u MaTe€pualbl B MOBCEIHEBHOM KM3HHU 4YeJIOBEKa. be3onmacHoe UCIoIb30BaHUE BEIIECTB M XUMUYECKUX peaKunﬁ B 6I>ITy.

HepBa;I TIOMOIIb TP XUMHUYECKUX 0XKOTax U OTPABJICHUAX.

XuMHUECKOe 3arps3HeHne OKpYKalollel cpensl (penenbHast JOIMyCTUMasl KOHIIeHTpaus BemecTs, aaitee — [1/1K). Poxs xuvmun B

PEIICHUH YKOJIOTHYECKUX MPOOIIEM.
Xumuueckuii Ikcnepumenm:
n3ydeHue 00pasloB MaTEPHAIOB (CTEKIIO, CIUIABBI METAJIIOB, TOJMMEPHBIC MaTEPHAIIBI ).
Mesicnpeomemmuie cea3u

Peanmaunﬂ MEXIIPEAMETHBIX cBsI3ei opu HU3y4€HUHU XHUMHUU B 9 xiacce OCYHIECTBJIACTCA 4YE€PE3 HCIIOJIB30BAHUE KaK O6IIII/IX

€CTECTBEHHO-HAYYHBIX HOHHTHﬁ, TaK U HOHHTHﬁ, ABJIOIUXCA CUCTEMHBIMU UL OTACIBHBIX TPEAMETOB €CTECTBEHHO -HAYYHOT' O IIUKJIA.

O6IIII/IC C€CTCCTBCHHO-HAYYHBIC TIOHATHA: Hay‘-IHHﬁ (I)aKT, TUIIOTE3a, 3aKOH, TEOpHu:dA, aHalihu3, CHHTE3, Knaccnquaum{,
NEPUOANIHOCTD, Ha6J'IIOZ[eHI/I€, OKCIIEPUMEHT, MOACIMPOBAHUE, HU3IMEPCHUE, MOACIb, SABJICHUEC, HapHI/IKOBHﬁ B(b(beKT, TEXHOJIOIUA,

Marepuabl.

duzuka: Mmartepus, aToM, 3JEKTPOH, IPOTOH, HeﬁTpOH, HUOH, HYKIIHWJ, U30TOIIbI, paAHOAKTUBHOCTb, MOJICKYIJIA, SHGKTpI/I‘-IGCKI/Iﬁ
3apsaa, NPOBOAHUKH, MOJYIIPOBOAHUKH, HUIJICKTPUKH, CbOT()BJICMCHT, BCIIECTBO, TEIIO, OGT)éM, arperatHoe€ COCTOsHUE BCEIICCTBA, TI'as,
pacTBop, paCTBOPUMOCTDb, KPUCTAJIIIMIECKAsA peméTKa, CIIJIaBBI, (bmnqecxne BCJIIMYUHBI, €AUHULBI U3MEPCHUA, KOCMHUYECKOEC IMMPOCTPAHCTBO,

I1aHeThl, 38631161, CoJHILE.



Buonorus: (bOTOCHHTeS, JABbIXaHHUC, 61/1()cq)epa, JKOCHUCTEMa, MUHEpAJIbHBIC yqupeHH;{, MHUKPOIJIEMEHTBI, MAaKpOd3JIEMCHTHI,

IIUTAaTCIBHBIC BEIICCTBA.
Feorpa(bm{: aTMOC(i)epa, rlzmpoctbepa, MUHEpPaJIbl, TOPHBIC IIOPOABI, ITOJIE3HBIC HCKOIIAEMBbIE, TOIIJINBO, BOAHBIC PECYPCHI.

IINIAHUPYEMBIE PE3YJBbTATBI OCBOEHUS IIPOI'PAMMBI IIO XMMHMU HA YPOBHE OCHOBHOI'O
OBLIETI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIndyHOCTHBIE pe3yabTaTbl OCBOCHHS IPOrpaMMbl OCHOBHOI'O obmero o6pa303a1—1m{ JOCTUTalOTCA B XOOC 06yqe1—n«1ﬂ XHUMHHU B
CIUHCTBC yqe6H01‘/’1 Y BOCIUTATEJIbHOW JIEATEIbHOCTH B COOTBETCTBUHU C TpaAuLUOHHBIMU pOCCHﬁCKMMH COLIUOKYJIbTYPHBIMUA U TYXOBHO-
HPABCTBEHHBIMU LIEHHOCTSAMH, NPUHATHIMU B O6U_leCTBe paBujIaMu U HOpMaMHu IIOBCACHUS U CHOCOGCTBleT nponeccaM CaMOIIO3HAHUSA,

CaMOpa3BUTH U COLMATIU3allnA 06y‘la}0U.ll/IXCﬂ.

JIn4HOCTHBIE pe3yabTaThl OTPAXKAKT T'OTOBHOCTH oquaroumxcs{ PYKOBOACTBOBATHCA CHCTEMOM TMO3UTHUBHBIX LHCHHOCTHBIX

OPMEHTALMH U PaCIIMPEHHE OIbITA ASATEILHOCTH Ha €€ OCHOBE, B TOM YHCIIE B YACTH:
1) naTpHOTHYECKOro BOCIIUTAHMS .

LIEHHOCTHOTO OTHOIUEHMS] K OTEYECTBEHHOMY KYJIbTYPHOMY, MCTODHYECKOMY M HAy4HOMY HACJICAMIO, IIOHMMAHMS 3HAYECHHS
XUMUYECKOH HAayKd B JKH3HU COBPEMEHHOrO OOIIECTBa, CIIOCOOHOCTH BJIAJETh JOCTOBEPHON MH(pOpPMAIMEH O NMepenoBbIX NOCTHKEHUSIX H

OTKPBITUSIX MUPOBOI1 U OT€UECTBEHHONH XMMUH, 3aMHTEPECOBAHHOCTH B HAY4YHBIX 3HAHUAX 00 ycTpoiicTBe MUpa U O0IECTBA;
2) rpaaaHCKOro BOCHUTAHMUS:

NpEACTaBJICHUA O COLUAJIBHBIX HOPMax HW IMpaBUJIaX MEKIAYHOCTHBIX OTHOUICHUH B KOJJICKTHUBE, KOMMyHPIKaTPIBHOﬁ
KOMITETEHTHOCTH B OOIIECTBEHHO H0H63H017I, y‘{e6HOI/ICCHeZ[0BaTeHI>CKOI\/‘I, TBOp‘{CCKOﬁ U ApYrux BHAAX OCATCIbHOCTH, TOTOBHOCTH K
pa3H006pa3H0171 COBMECTHOM J1€ATEIbHOCTH IIPH BBINTOJHEHUHU y‘{C6HBIX, TIO3HABATEJIBHBIX 3a/1a4, BBIIIOJJTHEHUN XUMHUYCCKNX DKCIEPUMEHTOB,
CO3TaHUHN y‘{eﬁHLIX TIPOCKTOB, CTPEMJICHHUS K B3AaUMOIIOHMMAaHHIO U B3aMMOIIOMOIIU B IPOIIECCE 3TOM yqe6H0171 JCATCIbHOCTH, TOTOBHOCTHU
OLICHHUBATh CBOE MOBEACHUE U TMOCTYIIKHA CBOUX TOBapPILLIefI C MO3UIIMU HPABCTBECHHBIX U MMPABOBBIX HOPM C y‘{éTOM OCO3HAHUS MOCIICACTBUN

MTOCTYTIKOB;
3) HeHHOCTH HAYYHOTO MO3HAHMSI

MHPOBO33pEHUECKHE TPEICTABIECHNS O BEIIECTBE M XMMHUYECKOH peaKIuu, COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BHUTHS
HAyKH U COCTABJISIOLIME OCHOBY JJIS NMOHMMAaHWs CYI[HOCTH HAayYHOH KapTHHBI MHpa, HPEICTABICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSX

Pa3BUTHSA IPUPOJIBI, B3aHMOCBS35X YeIOBEKa C IPHPOAHON CPeIoi, O PONI XMMHUH B TIO3HAHUH 3TUX 3aKOHOMEPHOCTEH;

MO3HABATEJIbHBIC MOTHUBBI, HAIIPABJICHHBIC HA MOJTYY€HUEC HOBBIX 3HAHUH 110 XUMHUHU, HGO6XOHHMLIC I O0O0BSCHEHHUS HaﬁH}OHaCMHX
Ipo1LeCCOB U ﬂBHeHHﬁ, HOSHaBaTCJ’ILHOﬁ, PIHCl)OpMaHPIOHHOﬁ W YUTATEITbCKOM KYJbTYpPBI, B TOM YHCJIE HABBIKOB CaMOCTOSTCIIbHON pa6OTI>I C

y‘ICﬁHLIMI/I TEKCTaMH, cnpaBquoﬁ HHTepaTypoﬁ, JAOCTYIIHBIMU TEXHUYCCKUMHU CPEACTBAMU I/IHq)OpMaIH/IOHHLIX TeXHOJ’IOI‘Hﬁ;

HUHTEpPEC K 06y‘ICHI/IIO n IIO3HAHHUIO, HIO603HaTCJILHOCTL, TOTOBHOCTh M CIOCOOHOCTH K CaMOO6pa3OBaHHIO, HpOSKTHOﬁ n

HCCIIENIOBATENILCKON JIETEIbHOCTH, K OCO3HAHHOMY BBIOOPY HANIPABJICHHOCTH M YPOBHS O0YYEHHS B JAJIbHEHIIIEM;
4) popMupoBaHus KYJIbTYPHI 310POBB

OCO3HAHHE IICHHOCTHU XU3HH, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3/10pOBbIO, YCTAHOBKH Ha 3/I0POBBII 00pa3 KU3HU, OCO3HAHHE
MIOCJIEAICTBUN WM HENPUATHE BPEIHBIX MPUBBIYEK (YIOTPEOJICHNS alKOTOoJsl, HAPKOTHKOB, KypeHHUs), HCOOXOAUMOCTH COOIOACHUS MpPaBHUII

0e30MmacHOCTH pu O6paH_[eHI/II/I C XUMHUYCCKHMHU BEIECTBAMHU B 6I>ITy n peaHLHOﬁ JKHU3HU;

5) Tpy/10BOro BOCIIMTAHHUS:



HHTEpPEC K NPAKTHYECKOMY U3Y4EHMIO Npodeccuil M Tpyla pas3iIMyHOro poja, YBaxKeHHe K TPyIy M pe3ylbTaTaM TpPYyIOBOI
JIeATeIbHOCTH, B TOM 4YHCJI€ Ha OCHOBE NPUMEHEHHs IPEIMETHBIX 3HAHUIl 110 XMMHHU, OCO3HAHHBIH BBIOOP MHAMBHIYAJIbHOH TPaeKTOPHU
MPOJOJDKEHHs 00pa3oBaHUs ¢ y4ETOM JIMYHOCTHBIX HMHTEPECOB M CIIOCOOHOCTH K XMMHUH, OOLIECTBEHHBIX HMHTEPECOB M INOTPEOHOCTEH,

YCIEIIHO# podecCHOHANBEHOMN NESTENFHOCTH U Pa3BUTHS HEOOXOUMBIX YMEHHH, TOTOBHOCTh aJallTHPOBAThCS B IPO(ECCHOHAIBLHOM Cpesie;
6) 9K0JIOrM4eCKOro BOCIHUTAHMSI:

OKOJIOTUYCCKHU uenecoo6pa3Hoe OTHOUIICHHUE K NIPUPOJEC KaK UCTOUYHUKY KU3HU Ha 3eMne, OCHOBE €€ CyLIECTBOBaHUs, ITIOHUMaHUE
LCHHOCTH 310POBOI'0 U 6e30macHoro 06pa3a JKU3HU, OTBCTCTBCHHOC OTHOIICHUE K COGCTBeHHOMy (I)I/I3I/I‘I€CKOMy U IICUXUYECKOMY 310POBBIO,
O0CO3HAHHME IICHHOCTH COOJIOIECHUS IpaBuI 0€30MacHOro MOBEIECHHS Iipu pa60Te C BCLIECTBAMH, a TAKXKEC B CUTyallUAX, YIPOXKaAKOIMUX

310pOBBIO U XKHU3HHU JIOJEH;

CIOCOOHOCTU TNPHUMEHATb 3HAHUS, IOJydYaeMble NPH HM3YYEHHHM XHMHUH, Ul PEIISHHUsS 3alad, CBSI3aHHBIX C OKpPY’KalolleiH
HPHPOIHON CpPeOi, Ul MOBBILICHHS YPOBHS JKOJIOTHMYECKOH KyJIbTYpBl, OCO3HAHUs TJI00AJIBHOrO XapakTepa KOJIOIHYECKHX MpobiieM H
HyTeid WX peLIeHHs MOCPEJCTBOM METOJO0B XMMHH, HKOJIOTMYECKOrO MBIIIJICHUS, YMEHHUs PYKOBOACTBOBATHCS MM B IO3HABATEIBHOM,

KOMMYHHMKATUBHOW U COLMATIbHON MPaKTUKE.
METANPE/METHBIE PE3YJIbTATBI

B cocraBe MerampeIMETHBIX PE3yJbTATOB BBIACISIOT 3HAUUMBbIC I (POPMHPOBAHMS MUPOBO33PEHHS OOLICHAYYHBIE MOHSATHUS
(3aKOH, TEOpHs, MPUHILMII, TMIOTE3a, (AKT, CUCTEMA, NPOLECC, IKCIEPUMEHT U APYroe.), KOTOPbIe HCHOJIB3YIOTCS B €CTECTBEHHO-HAYUHBIX
y4eOHBIX MpeaMeTax U IO3BOJIIIOT Ha OCHOBE 3HAHUH M3 3THX NMPEAMETOB (OPMHPOBATH MPEICTaBICHHE O LEIOCTHOW HAyYHOW KapTHHE
MHpa, M yHHBEpCalbHble y4eOHble JIeHCTBHS (MO3HABATENbHbIC, KOMMYHHMKATHUBHBIC, PETyJSTHBHBIC), KOTOpbIE O00ECIEUHBAIOT

(hopMUpOBaHHE TOTOBHOCTH K CAMOCTOSITEIBHOMY TJIAHUPOBAHUIO U OCYIIECTBICHHUIO YueOHOI JesTeIbHOCTH.
Io3HaBaTe/ibHbIE YHHBEPCAJIBHbIE YYeOHbIE IelHCTBUS
ba3oBble JJoruueckue aeicTBus:

YMEHHS HCHOJIb30BaTh MPHEMBI JIOTHYECKOTO MBIIUIEHUS TPH OCBOCHHM 3HAHMI: PAcKpbhIBATh CMBICT XMMHUYECKHX MOHSATHI
(BBLICIATh MX XapaKTepHbIE NMPU3HAKH, YCTAHABIMBATH B3aMMOCBS3b C JPYTMMH IOHSTHSIMH), MCIIOJIb30BATh MOHATHS U OOBSCHEHHS
OT/IEJIbHBIX (JAKTOB M SIBJICHMH, BHIOMpATh OCHOBAHMS W KPUTEPHUH ISl KIaCCU(PUKALMM XMMHYECKHX BEIIECTB M XUMUUYECKHX peaKluii,
YCTaHABIMBATh IIPUYUHHO-CIEACTBEHHBIC CBSI3M MEXIY OOBEKTAMU M3y4YEHMS, CTPOMTH JIOTUYECKHE pPACCYXKIeHHsS (MHIYKTHBHBIC,

JIeTyKTHBHBIE, 1O aHAJIOTHH ), IeTIaTh BBIBOJBI U 3aKIIFOUEHUS;

yYMEHHUE NPUMEHSTh B IpOLEcce NMO3HAHUS MOHATHS (NPEAMETHbIe M MeTalpeAMETHbIE), CUMBOJIMYECKHE (3HAKOBBIE) MOJIEINH,
UCIIONIB3yEMbIe B XMMHH, IPE0oOpPa30BbIBATh IIHPOKO NPHMEHSIEMbIE B XUMHM MOJEIbHBIE MPEJCTaBICHUS — XMMHYECKHMIH 3HaK (CHMBOJI
JJIEMEeHTa), XUMHUUecKass (popMyla U ypaBHEHHE XUMUYECKOW pPEakIMU — HPH PElIeHHH yueOHO-TO3HABATENbHBIX 3aJad, ¢ Y4ETOM ITUX
MOZENBHBIX MPEICTaBICHUH BBIABIATH M XapaKTEPHU30BaTh CYIIECTBEHHBIC NPHU3HAKM HM3Yy4aeMBIX OOBEKTOB — XMMHUYECKHX BEHIECTB U
XMMHYECKUX PEaKIWi, BBIABIATH OOIIME 3aKOHOMEPHOCTH, NMPUYMHHO-CIEACTBEHHBIC CBS3M M MIPOTHBOPEYHS B M3Yy4aeMBIX IIpoIeccax U

SIBIICHHSIX.
Ba3oBble Hcciiea0BaTeIbCKHE JeHCTBHA |

YMEHHUE HCHOOJB30BATL MOCTABJICHHBIE BOINPOCHI B KA4YE€CTBE HWHCTPYMEHTA IIO3HAHHUA, a TAaKXKE€ B Kad€CTBE OCHOBBI UL

q)OpMI/IpOBaHI/ISI TUIIOTE3BI IO IPOBEPKE NMPABUIIBHOCTU BBICKA3bIBAEMBIX CyH(IIeHHﬁ;

HpHOﬁpCTCHI/IC OIbITa IO TIAHUPOBAHUIO, OPraHU3alMU W NPOBEACHUIO YYCHUYECKHUX JSKCIEPUMEHTOB, YMEHUC Ha6J'IIOL[aTI> 3a
XO0O0M IIpolecca, CaMOCTOATEIIbHO IIPOTHO3UPOBATE €ro pe3yJibTar, (bO]JMyJ'II/IpOBaTI) 0606III6HI/IH 1 BBIBOJBI IO pE3yJIbTaTaM HpOBC,HéHHOI‘O

OIbITa, UCCIICAOBaHUs, COCTABIATh OTYET O HpOHeHaHHOﬁ pa60Te.

Pa6ota ¢ nndopmanueii:



yYMEHHE BbIOMPATh, aHAIU3UPOBATh U MHTEPIPETUPOBATH HHPOPMALIUIO PA3IMUHBIX BUIOB U (OPM MPEACTABICHUS, N1OTydaeMyI0
U3 pasHbIX HCTOYHMKOB (HAy4YHO-NONYJSIPHAs JUTEpaTypa XHMUUYECKOIO COIEpXKaHMs, CIIPaBOUYHBIE MOCOOHsA, pecypchl MHTepHera),

KPUTHYECKH OLICHUBATH IIPOTUBOPCUUBYIO U HEAOCTOBEPHYIO I/IHq)OpMaI_II/IIO;

YMCEHHUE IPUMEHATH pas3jIU4YHbIE METOAblI W 3allpoChbl IIPpU IIOUCKE U OT60p€ I/IH(I)OpMaI_II/II/I U COOTBETCTBYIOIIMX HaHHBIX,
HCO6XOI[I/IMI>IX JJIs1 BBITIOJTHCHUSL y‘ICGHLIX " IMO3HABATCJIBHBIX 3aJa4 onpez(enéHHoro THIAa, npnoGpereHHe OMBITa B 00JTACTH WCII OJIb30BaAHUS
I/IH(iJopMaI_II/IOHHO'KOMMyHI/IKaTI/IBHLIX TeXHOJ'IOFPIfI, OBJIAACHUC KyJ'ILTypOﬁ AKTUBHOTO HMCIIOJIb30BAHUS PA3JIMYHBIX IIOUCKOBBIX CHCTEM,
CaMOCTOATCIIBHO BLI6I/IpaTI> OITUMAJIBHYIO (I)OpMy IpeaAcTaBICHUS I/IH(l)OpMaI_II/lI/I U WUIIOCTPpUPOBATH peEIIaeMbIC 3aJadld HECJIOKHBIMU

cXeMaMu, iuarpaMmMamu, Jpyrumu Gpopmamu rpaduky 1 UX KOMOUHALIUSIMY;

YMCEHHUE HUCIOJIb30BAaTh U aHAJIU3UPOBATH B IIpoLECCE y‘Ie6HOI7I U HCCIIEAO0BATEILCKON JESATEIbHOCTH I/IH(i)OpMaIII/IIO O BJIMSIHUHN

HPOMBIIIJICHHOCTH, CEJIbCKOT0 X035 CTBA U TPAHCIIOPTA HAa COCTOSIHUE OKPYIKAIOLIEH MPUPOIHOI Cpeabl.
KoMMyHHKaTHBHBIE YHUBEpPCAJILHbIE Y4eOHbIE 1eliCTBHSA:

YMEHHs 3aJaBaTh BOINPOCH! (B XoJe jauanora W (MJIM) JUCKYCCHH) IO CYILECTBY OOCYyKIaeMoW TeMbl, (OpPMYIHPOBATH CBOU

NPpeUIOKEHNSA OTHOCUTEIILHO BBIINOJHCHUA HPEIU'IO)KCHHOI‘/‘I 3a1a4yu,

YMCHUS NPEACTABIIATH ITOJYYCHHBIC PE3YyJIbTAaThl MMO3HABaTEJILHOM ACATCIIBHOCTU B YCTHBIX M IIMCbMCEHHBIX TEKCTax; ACIaThb
MPE3CHTALMIO PE3YJIbTATOB BBIIOJHEHUS! XUMHYECKOr0 HKCIIEPUMEHTa (J1a00paTOPHOro OMbITA, Ja0OPATOPHOH pabOTHI 10 MCCIESIOBAHUIO

CBOJCTB BEIECTB, y4eOHOTO MPOEKTA);

YMEHUs y4eOHOr0 COTPYAHHYECTBA CO CBEPCTHMKAMH B COBMECTHOM MO3HABATENIBHOM M HCCIIENOBATENbCKON AEATEIBHOCTH NPU
pEIICHUH BO3HUKAIOIMX Npo0iIeM Ha OCHOBE yu€Ta OOLIMX HHTEPECOB M COIIACOBAHUS MO3ULMI (0OCYyKIeHHs, OOMEH MHEHUSIMHU,
«MO3rOBBIE€ LITYpMbI», KOOPAMHAIMS COBMECTHBIX AEHCTBHIL, ONpeneneHne KPUTEPUEB IO OLIEHKE KAadecTBAa BBHIOJIHEHHOH paboOThl U

npyrue).
PeryasiTuBHbIe yHUBepPCAJbHbIE YUeGHbIe JeiicTBHS:

YMEHHE CaMOCTOSTEIBHO ONMPECIATh LIEH ACITEIbHOCTH, IIAHHPOBATh, OCYLIECCTBIIITh, KOHTPOIMPOBATh M IIPH HEOOXOAUMOCTH
KOPPEKTHPOBATh CBOK JICATEIBHOCTb, BBIOMpaTh Hambonee 3(dexkTuBHBIC CrOCOOBI pelieHHs Y4eOHBIX W IO3HABATENbHBIX 3ajad,
CaMOCTOSITEIBHO COCTABIAITh MM KOPPEKTHPOBATh MPEIIOKCHHBI alrOPUTM ISHCTBHil MPH BBIMOIHCHHH 3aJaHHIl C y4ETOM MOIyYCHHS
HOBBIX 3HaHHMI 00 M3y4aeMbIX 0O0OBEKTaX — BEIIECTBAX W PEAKLHSX, OLCHHBATh COOTBETCTBHE MOJYYCHHOTO Pe3yJbTara 3asBJICHHOW LIEIH,

YMEHHUE HCIONb30BaTh U aHATIU3UPOBATH KOHTEKCTEHI, IPE/IaraeMble B yCIOBUH 3a/1aHUH.
NPEIMETHBIE PE3YJIbTATBI

B cocraBe nmpeaMeTHBIX pe3yIbTATOB 0 OCBOCHHUIO 00s3aTEIBHOrO COJICPIKaHMs, YCTaHOBJICHHOTO JaHHOU (hemepanpHOil paboueit
[IPOrpaMMOi, BBIJICIISIFOT: OCBOCHHBIC 00yYarONIMMUCS HAyYHBbIC 3HAHUS, YMCHUsI M CIOCOOBI JeCTBHM, crieuduIecKre i MpeaMeTHON
obnacTu «XuMUs», BUIBI IS TEINPHOCTH 10 MOTYYSHHIO HOBOTO 3HAHUSI, €0 HHTEPIPETALHH, IPEoOPa30BaHHIO M IIPUMEHEHHIO B Pa3IMIHbIX

y‘IC6HI>IX 1 HOBBIX CUTYyallUAX.

K xoHmy oOyuenuss B8 Kiacce mpenMeTHbIE pe3yibTaThl Ha 0a30BOM YpPOBHE IOJDKHBI OTpPaXaTb COPMHUPOBAHHOCTH Y

00y4aromuXcs yMEHHH

. PacKphIBaTh CMBICT OCHOBHBIX XMMHYECKHX MOHSATHH: aTOM, MOJEKYNa, XHMUYECKHH 3JIEMEHT, IPOCTOe
BEIIECTBO, CIIOKHOE BEIIECTBO, CMECh (OJHOPOJHAS M HEOIHOPOJHASA), BAJICHTHOCTb, OTHOCHUTEIbHASI aTOMHAs U MOJEKYJApHAast
Macca, KOJM9IEeCTBO BEIIECTBA, MOJIb, MOJIIPHAsl Macca, MaccoBas J0Jsl XMMHYECKOTO 3JIEMEHTa B COCAWHEHUH, MOJIIPHBII 00BEM,
OKCHJ, KHCIIOTa, OCHOBaHME, COJb, AJIEKTPOOTPHUIIATEIBHOCTh, CTENEHb OKHCICHUS, XMMHUYECKas DEaKIWs, KJIacCH(PHUKAIUA
pEakIMii: peakiui COEAWHEHUS, PEaKIUH Pa3JI0KCHUs, PEaKIUH 3aMEIICHUS, PeaKnuu OOMEHa, 5K30- M 3HAOTEPMHUYECKHE
peaKIiy, TeIIoBoi 3G eKT peaknny, sIpo aToMa, 3JIEKTPOHHBIN CIIOH aTOMa, aTOMHAs OpOWTanb, pagWyc aTOMa, XHMHYECKas
CBsI3b, NOJSIPHAS W HENOJSpHAs KOBAJECHTHAs CBsS3b, MOHHAS CBS3b, MOH, KaTHOH, aHUOH, PacTBOP, MaccoBas JOJs BEIIECTBA

(IporieHTHAast KOHLIEHTPALWsI) B PacTBOpE;



. WUIIOCTPUPOBATL B3aMMOCBSA3b OCHOBHBIX XUMHYECKUX TOHSATHH U NPUMCHATH 3TU NOHATHS NPU ONIMCAHUU

BCIICCTB U UX HpCBpaIlICHI/II‘/'I;

. HUCIIOJIb30BaTh XWUMUYECKYHO CHUMBOJIMKY [UIsI COCTaBJICHUS q)OpMyJ'I BCIICCTB H ypaBHeHI/Iﬁ XUMHYCCKHUX

peaxIuii;

L4 OnpeaciisaTh BaJICHTHOCTL aTOMOB 3JIEMEHTOB B GHHapHLIX COCQUHCHUAX, CTCIICHb OKHUCIICHHUA 3JICMCHTOB B
61/IHapHI>IX COCIUHCHUAX, NMPUHAUIEKHOCTh BEIIECTB K OHpeZ[eﬂéHHOMy KJaccy COCMHEHHI 10 (bopMynaM, BUJ XUMHUYECKOM

CBA3U (KOBaJ’ICHTHaSI u I/IOHHaH) B HEOPraHUYCCKUX COCAUHECHUAX

. packpeiBaTh cMmbica Ilepuoanueckoro 3akona JI. WM. MenzaeneeBa: JeMOHCTPHPOBATh IMOHHMaHHE
MePUOANYECKOW 3aBHCHMOCTH CBOWCTB XHMHYECKHX OJIEMEHTOB OT HX MOJOKeHHs B Ilepuoanueckoil cucreme, 3aKOHOB

COXpaHEHHUs MaCChI BELIECTB, IIOCTOAHCTBA COCTaBa, aTOMHO-MOJIEKYJIIPHOI'O YUCHHS, 3aKOHA ABoranpo;

. OIMCHIBATH M XapaKTepu3oBaTh TabanuHyio ¢opmy Ilepronuyeckoil CHCTEMBI XUMHYECKUX 3JIEMEHTOB:
pa3nuyaTh MOHATHS «riaBHas noarpymmna (A-rpynma)» u «mobounas noarpynmna (B-rpymma)y, mansie u Oosblve MEpHOIbI,
COOTHOCHTB 0003Ha4YeHH s, KOTOpbIe uMeroTcs B Tabmuue «[lepuoanydeckas cucreMa xumpueckux sinementos J{. 1. MenneneeBay ¢
YUCIIOBBIMH XapaKTEPUCTUKAMH CTPOEHUSI aTOMOB XMMHUYECKHX HJIEMEHTOB (COCTaB M 3apsij sijpa, oOlee YHUCIO DICKTPOHOB U

pacrnpesieieHHe UX MO dJIEKTPOHHBIM CIIOSM);

. Knaccmbnunposaﬂ, XUMHUYCCKHE DJICMEHTBI, HCOPTAaHUYCCKUE BEIIECTBA, XUMHUUYCCKHNE PCAKIIUU (l'[O qucily u

COCTaBY y4acTBYIOIIUX B PEAKIHH BEILECTB, 110 TEINIOBOMY YD eEKTy);

. XapaKTepu30BaTh (OMHCHIBATH) OOIIME XMMHYECKHE CBOMCTBA BEIIECTB Pa3IMYHBIX KJIACCOB, MOATBEPIKIAs

OIKUCAaHUEC NMPUMEPAMU MOJICKYJIIPHBIX ypaBHEHHﬁ COOTBETCTBYIOLIUX XUMHUYCCKUX peaxunﬁ;

L4 TIPOrHO3UpoOBaTh CBOWCTBA BEIIECTB B 33aBUCHUMOCTH OT HX KayeCTBEHHOTO cocCTtaBa, BO3MOXHOCTH

MPOTEKaHMs XMMUYECKHX MPEBPALICHHUI B Pa3IUYHBIX YCIOBUSAX;

. BBIUUCIIATh OTHOCHTENBHYIO MOJEKYIAPHYIO M MOJIIPHYIO MAacChl BEILECTB, MACCOBYIO JOJIO XHMHYECKOTO
aJIeMeHTa 1o (GopMyJie COeJUHEHHs, MaCCOBYIO JIOJIO BEIIECTBA B PAcTBOPE, MPOBOAUTH PACUETHI MO YPABHEHHMIO XUMHUYECKOH

peakuumy;

L4 TIPUMEHATH OCHOBHBIC ON€paliuu MBICITUTEIPHON JACATCILHOCTH — aHAIN3 U CHUHTE3, CPABHCHHUE, 0606H.ICHI/IC,
CHUCTEMATHU3AIINIO, Knaccmanaumo, BBIABJICHUC TIPUYUHHO-CIICACTBECHHBIX CBsI3el — s H3YYCHUS CBOWMCTB BEILECTB U
XUMHYECKUX peaKuHﬁ, €CTCCTBCHHO-HAYYHBIC METOABI ITO3HAHUA — Ha6n1011eH1/1e, WU3MEPEHHUE, MOACIMPOBAHUE, DKCIEPUMEHT

(peanbHBIN U MBICIICHHBIH);

. ClleoBaTh MNpaBHIAM IIOJb30BAaHMS XUMUYECKOW IOCYZOH M J1abOpaTOpHBIM O0OpYIOBaHUEM, a TaKKe
IpaBHIaM OOpAIeHHs C BEIIECTBAMU B COOTBETCTBUM C MHCTPYKLIUSIMHU MO BBIIOJIHEHUIO J1A00PATOPHBIX XUMHYECKUX OIBITOB 110
MOJyYCHUIO M COOMpAHUIO ra3000pa3HBIX BeUIECTB (BOIOPOJAa M KHCIOPOZAA), HPHUIOTOBICHHIO PACTBOPOB C ONMpEAENEHHOI
MaccoBOM JI0Jell PacTBOPEHHOTO BENIECTBA, IUIAHUPOBATh W MHPOBOAUTH XHUMHUYECKHE SKCIEPHMEHTHI IO PACIO3HABAHHIO

pacTBOpPOB IIenoueil U KUCIOT ¢ HOMOIIBIO HHIIMKATOPOB (JT1akMyc, (eHond TaaenH, MeTHIIOPAHXK U APYTHE).

K xoHmy oOyuenuss B9 Kiacce mpeIMeTHBIC pe3yibTaThl Ha 0a30BOM YPOBHE IOJDKHBI OTPaXaTb C()OPMHUPOBAHHOCTH Y

o0ydJaromuxcss yYMEHUH:

. PacKphIBaTh CMBICI OCHOBHBIX XUMHUYECKUX MOHATHH: XUMUYECKHI 3JIEMEHT, aTOM, MOJIEKYJa, NOH, KaTHOH,
aHHOH, IIPOCTOE BEIIECTBO, CIOXHOE BEIIECTBO, BAJEHTHOCTb, 3JIEKTPOOTPUIATEIBHOCT, CTENEHb OKHCIICHHS, XHMHUYECKas
peaxuus, XUMUYECKasl CBS3b, TEMIOBOH 3(PdEKT peakiuu, MOJb, MOJSPHBII 00BEM, PAacTBOp, SNEKTPOIUTHI, HEIICKTPOJIUTHI,
SJIEKTPOINTHYECKAs JUCCOIMANNS, PEaKINH HOHHOrO OOMEHa, KaTraau3aTrop, XHMHUYECKOe paBHOBECHE, OOpaTHMbIe H

H€06paTI/IMI)IC peakouu, OKHUCJIIUTEIIbHO-BOCCTAHOBUTECIIBHBIC  pCaKIUu, OKHCIIUTEIID, BOCCTaHOBHUTCIIb, OKHUCJIIEHHE H



BOCCTAaHOBJICHUE, aJIJIOTPOINHUS, aM(l)OTepHOCTL, XUMHUYCCKasA CBA3b (KOBaJ'IeHTHafI, HOHHasd, MeTaJ’IJ’II/I‘IeCKaH), KpUCTalJIMICCKas

peméTKa, KOppoO3ust METAJIJIOB, CILJIaBbl, CKOPOCTh XUMHYECK O peakuuu, NpeaeiibHO A0IyCTUMAass KOHICHTpalus HHK BCIIICCTBA,

. WUIIOCTPUPOBATL B3aMMOCBSA3b OCHOBHBIX XUMHYECKUX TOHATHUA U NPUMCHATH 3TU MOHATUSA IIPHU ONMUCAaHUU

BCIOCCTB U UX HpCBpaIlICHI/II‘/'I;

L4 HUCIIOJIB30BAaTh XHUMUYECKYH) CHUMBOJIMKY [UIsI COCTaBJICHUSA (bOpMyJ'I BCIICCTB H ypaBHeI-mﬁ XUMHYCCKHUX

peaxiuii;

. OIpeNeIsiTh BAJICHTHOCTb M CTEMNEHb OKHCIEHHS XMMHYECKHX DJIEMEHTOB B COCAMHEHMAX pa3IMYHOTO
COCTaBa, IPHHAJUIGKHOCTh BELIECTB K ONPeeIEHHOMY KIacCy COIAMHEHUH Mo (opMyJiaM, BUJ XUMUYECKOH CBsI3M (KOBAJIEGHTHAs,
HOHHAsl, METAJUIMYECKasl) B HEOPTAaHUUECKUX COSIUHEHUSX, 3aps] HOHA [0 XUMUUYECKOH (opmyse, XapakTep cpelsl B BOJHBIX

pacTBOpax HEOPraHMYECKHX COSAMHEHHH, T KPUCTAIUINUECKOH PelIETKY KOHKPETHOTO BEIECTBA;

. packpeiBaTh cMbica [lepuoauueckoro 3akona JI. M. MeHneneeBa W J€MOHCTPHPOBATH €r0 MOHMMAHHE:
OIMCBIBATH U XapakTepuzoBaTh TabnuuHyro ¢opmy Ilepronuyeckoi cucTeMbl XHMHYECKHX JIEMEHTOB: pa3iIM4aTh IOHSATUS
«rnaBHas noarpynna (A-rpynna)» u «odounas noarpynmna (b-rpynmna)», Masbie 1 O0oJbLINE EPUOJIBI, COOTHOCHTH 0003HAUECHUS,
KOTOpbI€ HMEIOTCA B nepuonnqecxoifl Ta6n14ue, C YHCJIIOBBIMH XapaKTCPUCTUKAMU CTPOCHHUS aTOMOB XUMHUYECKUX DJIEMEHTOB
(coctaB u 3apsng sapa, oOliee YWCIO SJCKTPOHOB M pacHpeieNeHHe HX 110 DJIEKTPOHHBIM CIIOSM), OOBSCHATH OOLIHe
3aKOHOMCPHOCTH B M3MEHCHUHU CBOWCTB JJIEMEHTOB U MX COe}II/IHeHI/Iﬁ B mpeaeiiax MajbIX MEPHUOAOB W TIIABHBIX MOATPYNIl C

y4€TOM CTPOEHMS UX aTOMOB;

. KJIacCU()ULIUPOBATH XUMHUYECKHE DJIEMEHTBI, HEOPTaHMYECKHE BEIISCTBA, XMMUUECKUE Peakiuu (110 YuCIy U
COCTaBy Y4YacCTBYIOIIMX B PEaKIMH BELIECTB, IO TEIIOBOMY 3()(eKTy, M0 N3MEHEHHMIO CTENEeHEeH OKUCICHHS XMMHYECKHX

JJIEMEHTOB);

. XapakTepu3oBaTh (OMUCHIBAaTh) OOMME M cHenudUUecKue XMMHYECKHE CBOMCTBA INPOCTBIX M CIOXHBIX

BEILECTB, MOATBEPKAas ONMCAHUE MPUMEPAMHI MOJIEKYIIAPHBIX U HOHHBIX yPABHEHMI COOTBETCTBYIOIINX XUMHUYECKUX PEaKINIA;

. COCTABIATh yPABHEHMS JNIEKTPOJIMTHYECKOW TUCCOLMMALMKM KHCIOT, IIENoYed M cojel, TONHBIE H
COKpAIEHHbIE YPAaBHEHUSI PEaKIMil MOHHOTO OOMEHa, YpaBHEHUs peakuuii, MOATBEPIKAAIOLIMX CYIIECTBOBAHHE I'€HETHYeCKOH

CBA3HA MEXAY BEIICCTBAMHU PA3JIMYHBIX KJIACCOB,

L4 pacKpeIBaTh CYIIHOCTb OKHCJIIMTECIIPHO-BOCCTAHOBUTECIIBHBIX peaKuHﬁ TIOCPEACTBOM COCTaBJICHU A

9JIEKTPOHHOTO OallaHca 3THX PEaKIHii;

L4 MIPOrHO3UPOBaTh CBOICTBA BEUIECTB B 3aBUCUMOCTH OT UX CTPOCHHUS, BO3SMOKHOCTHU MPOTEKAaHNUA XUMHUYIEC CKHUX

MIPEBPAIIECHNH B PA3IMUHBIX YCIOBUIX;

. BBIYUCIEITE OTHOCUTEJIBHYIO MOJICKYJIAPHYIO U MOJEIPHYHO MacCChl BEHICCTB, MaCCOBYIO HOJIIO XUMHYECKOTO
OJIEMECHTa II0 (bopMyne CO€OUHEHMA, MAaCCOBYIO NOJIIO BEHICCTBA B PACTBOPE, NMPOBOAUTH paC‘-IéTI)I 10 YpaBHEHUIO XUMHUYECKOM

peaKuuu;

. CO6J'IIO,HaTI> npaBujia MOJIB30BaHUA XUMHUYECKOM HOCyHOfI u Ha60paT0pHI>IM 060pyHOBaHI/ICM, a TaKxe
nopaBujia O6paHI€HI/IH C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKUHUAMH I1O BBINIOJIHEHUIO na6opaTopHL1x XAMHUYCCKHUX OIIBITOB IIO

MOJYYCHHIO U COOMPAHMIO Ta3000pa3HbIX BEIIECTB (AMMHAKa U YTIIEKHCIOTO ra3a);

. MPOBOANTH PEAKIUM, MOATBEPKIAIONINE KAadeCTBEHHBIH COCTaB pa3lMYHBIX BEIIECTB: pAaclO3HABaTh
OIBITHBIM MYTEM XJIOPHUI-, OPOMUI-, HOOMI-, KapOoHaT-, ocdaT-, cHIHKAT-, CyIb(ar-, THAPOKCHI-HOHbI, KATHOHBI aMMOHHUS U

HOHBI U3YYCHHBIX METAJIJIOB, NPUCYTCTBYIOIIUE B BOAHBIX PACTBOPAaX HEOPTraHUICCKUX BEIIECTB,



. IIPUMCEHATH OCHOBHBIC Oll€paliuu MBICJTUTEIbHON JESATEIbHOCTH — aHAIU3 | CHUHTE3, CPaBHCHUEC, 0606H_ICHI/IC,
cucreMaTru3aluio, BBISABICHUE ITPUYMHHO-CIIEACTBEHHBIX CBsI3eH — I U3YyUYCHUS CBOWMCTB BEIIECTB U XUMHUYECKUX pCaKI_II/II\/'I,

CCTECTBCHHO-HAYYHbIC METOAbI [IO3HAHUS — Ha6J'I}OZ[CHI/IC, HU3MEpPEHNE, MOACIUPOBAHUEC, DKCIIEPUMEHT (peaJ’ILHHﬁ u MLICHCHHLIﬁ).

TEMATHYECKOE IINTAHUPOBAHUE

8 KUIIACC
HaumeHoBanne Koanue DJieKTpoHHBIE (11 (PpPOBbHIE)
n/n Pa31es10B M TEM MPOrPaMMBbI CTBO 4aCOB o0pa3oBaTe/IbHbIE pecypchl
Bceero
Paspea 1. IlepponayanbHble XMMHYECKHE NOHSATHS
XuMus — BakHas 5 bubmoreka
A 00J1aCTh €CTECTBO3HAHMS IOK https://m.edso0.ru/7f41837¢
NPaKTUYECKON JIeATENbHOCTH
YyenoBeka
Bemectsa u 15 bubnanoreka
2 XUMHYECKUE PEAKLIIN LIOK https://m.edso0.ru/7f41837¢c
Uroro no pazneny 20
Pasnes 2. BaxHelinine npecTaBuTe/ M HEOPraHMYecKUX BelleCTB
Bosnyx. Kucnopon. 6 Bubnuoreka
Nl Toustue 06 oxkcumax IOK https://m.edso0.ru/7f41837¢
Bonopon.Ilousitie o 8 Bubnuoreka
2 KHCJIOTaX M COJIAX IOK https://m.edso0.ru/7f41837¢
Bona. PactBopsr. 5 Bubmmoreka
3 IousTue 06 0OCHOBAHUAX IOK https://m.edso0.ru/7f41837¢
OCHOBHBI€E KJIaCChI 11 bubnmoreka
A HEOPTAHUYECKUX COEMHEHHUIM IIOK https://m.edso0.ru/7f41837¢
Uroro no pazueny 30
Pasnea 3. [lepuonnyeckuii 3axon u [lepuoguyeckas cucreMa XuMnyeckux iementon . U.
MemnneseeBa. CTpoenne aToMOB. XUMHYeCKasl CBsI3b. OKHCINTEIBHO-BOCCTAHOBUTEIbHbIE PEAKIIUU
[lepuonnueckuit 7 Bubmmoreka
1 3aKoH u [leproauueckas OK https://m.edsoo0.ru/7f41837¢
cHUCTEeMa XUMHYECKUX
snementoB J[. 1. MenneneeBa.
Crpoenne aToma
XuMu4eckast CBS3b. 8 Bubnuoreka
2 OKHCINTENBHO- LOK https://m.edso0.ru/7f41837¢
BOCCTAHOBHTEIHHBIE PEAKIIUU




Hroro no pasneny 15 Bubmoreka

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

PesepBHOE Bpems 3 Bubmioreka

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

OBILIEE KOJIMYECTBO 68
YACOB I10 ITPOI'PAMME

9 KJIACC
HaumeHoBanune Konnu DuieKTpoHHBbIE (11 (PpPOBbBIE)
n/n Pa3iesioB M TeM MPOrpaMMbl €CTBO 4aCOB o0pa3oBaTelibHbIE PeCYpChbI
Bcero
Pazgen 1. BemecTBo H XUMHYECKHE PeaKIHH
IMoBTOpenue n 5 bubnuoreka
1 yriayOJeHne 3HaHUH OCHOBHBIX LIOK https://m.edso0.ru/7f41a636
paszenoB Kypca 8 kiacca
OcHOBHBIE 4 bubmnoreka
2 3aKOHOMEPHOCTH XUMHYECKUX LIOK https://m.edso0.ru/7f41a636
peaxiuit
DNeKTpOoNUTHYECKas 8 bubnnoreka
3 nucconnanus. XMMUYECKUE IOK https://m.edso0.ru/7f41a636
peakiuu B pacTBOpax
HUroro no pazueny 17
Pasznen 2. HemeTa/sIbl M MX COeIHHEHUS
Oowas 4 Bubmmoreka
1 XapaKTEPUCTHKA XUMHIECKUX IIOK https://m.edsoo.ru/7f41a636
aneMeHToB VIIA-rpynmsl.
lNanorenst
Oomas 6 Bubmmoreka
2 XapaKTEePUCTHKA XMMHIECKUX LIOK https://m.edsoo0.ru/7f41a636
anemedToB VIA-rpynmsl. Cepa u
eé coequHEeHUs
Oomas 7 Bubmmoreka
3 XapaKTEPUCTHKA XUMHIECKUX LIOK https://m.edsoo0.ru/7f41a636
271eMeHTOB V A-rpymisl. A30T,
docdop u ux coequHEHUS
Ooas 8 Bubnmoreka
4 XapaKTEePUCTHKA XUMMHIECKUX LIOK https://m.edso0.ru/7f41a636
aneMeHTOB [V A-rpynmsl. Yriepon




u KpCMHI/Iﬁ 1 UX COCOUHCHUA

HWroro no pasneny 25

Pazgen 3. MeTajllIbl M HX COeIMHEHHUS

OObmue cBoiicTBa 4 bubmmoreka
A METaJIOB IIOK https://m.edso0.ru/7f41a636
Baxnelimue MeTamuisl 1 16 bubmmoreka
2 HX COEIUHEHHUS IIOK https://m.edso0.ru/7f41a636
Uroro no pazueny 20
Pasnes 4. XuMus 1 0Kpy:KaloIas cpeaa
Bemecta u 3 bubnnoreka
1 MaTepHabl B )KU3HH YeI0BEKa IIOK https://m.eds00.ru/7f41a636
Uroro no pazzueny 3
PesepBHoe Bpems 3 bubnuoreka
IIOK https://m.edsoo.ru/7f41a636
OBUIEE KOJIMYECTBO 68

YACOB I10 ITPOI'PAMME

MNOYPOYHOE IIJIAHUPOBAHHE

8 KIIACC

n/n

Tema ypoka

0J1-BO poxu /3

qyacoB

[Ipenmet xumuu. Pore XuMuH B KU3HH YeJIOBEKa.

Tena u BemiecTBa

TTonsTHE O METOAAaX ITO3HAHUA B XUMHUHU

Ipaktuyeckas pabora Ne 1 «IIpaBuna pabots! B
11abopaTopuu U NPUEMBI 0OPAICHUS ¢ TabOPaTOPHBIM

000pyIOBaHHEM»

Yucteie BemiectBa 1 cMecu. CriocoOb!

pasaeieHus cMmecei

IIpakTryeckas pabora Ne 2 «Pa3nenenue cmeceit

(Ha mpuUMepe OYNCTKY ITOBAPEHHOH COJN)»

ATOMBI U MOJIEKYJIbL

XuMHIYECKUE dJIEMEHTHI. 3HAK! (CHMBOJIBI)

XUMHYCCKUX 3JIEMCHTOB




Hpocn;le U CJIIOKHBIC BCIICCTBA

ATOMHO -“MOJICKYJIIPDHOE yUCHUE

3aKOH IOCTOSHCTBA COCTaBa BCIICCTB.
Xumuyeckas (bopMyna. BaneHTHOCTh aTOMOB XUMUYECKUX

OJICMCHTOB

OrtHocHTeNnbHAs aTOMHast Macca. OTHOCHTETbHAS

MOJIEKYJIsIpHast Macca

MaccoBasi 107151 XMMHUYECKOT0 3JIEMEHTa B

COCAUHCHHUU

KomunuectBo Bemectsa. Monbs. MonsipHast Mmacca

Duznueckre 1 XUMUYCCKUE SIBJICHUS.

Xumuueckas peakius

IIpu3Haku U ycaoBHs MPOTEKAHUS XUMUYECKHX

peaxiuit

3aKOH COXpPaHEHHUsI MaCChl BEIIECTB. XUMHUYECKUE

YPaBHEHHUS

Breruncnenus KOJIN4YE€CTBA, MACChI BCIICCTBA I10

YpaBHEHHAM XHMUYECKHX PEaKIUi

Krnaccuukauns XuMA4eCKUX peakiuii

(coennHeHus1, pa3noKeHns, 3aMeIeHuUs, 0OMeHa)

M. B. JIOMOHOCOB — y4EHBIH-DHIIUKIONEIUCT.

O0o001IeHNE U cuCTEMaTU3alMs 3HAaHUI

Kontposnbhas pabora Nel mo Teme «Bemiecta u

XUMHYCCKUE PECAKITNN

Bo3gyx — cmech ra3oB. CocrtaB Bo3ayxa.

Kucnopox — snemeHT u mpocToe BemecTBo. O30H

DusnuecKue 1 XMMHYECKHIE CBONCTBA KHucCjopoaa

(peakmuu okucneHus, roperne). [lorsTue 06 okcumax

Croco0bI MOJTy4eH st KHCIOpo/a B JIabopaTopuu

U IPOMBINIIICHHOCTH. HpI/IMeHGHI/IS Kuciopoaa

TenoBoit a3 pext XuMUIEcKoil peakuu,
MIOHATHE O TEPMOXUMHUYECKOM yPaBHEHHH, K30~ U

OHAOTEPMUYCCKUX PCAKIIUAX

TonnuBo (HedTh, YroJlb U METaH). 3arps3HeHNE

BO3ayXa, CITOCOOBI €ro TIpEaOTBPAIICHUA

IpakTryeckas pabora Ne 3 mo Teme «[lomydenne




u COGI/IpaHI/IC KucJiopoaa, U3yuceHue ero CBOMCTBY»

BOZ[OpOZ[ — DJIEMEHT U ITIPOCTOC BELIECTBO.

Haxoxxnenue B npupoze

Duznueckre 1 XUMUYECKHE CBONCTBA BOOpOaA.

IIpumenenne Bomopoza

TToHsiTHE O KUCIIOTAX M COJISX

Crioco0b! 1oJty4eHus BoA0po/ia B 1abopaTopuu

IMpaxtuueckas padora Ne 4 o teme «Ilomydenue

U coOMpaHue BOIOPO/a, U3y4EHHE €ro CBOHCTBY»

MousipHblit 00bEM Ta30B. 3aKOH ABOrazpo

Beruncienust 00Ma, KOJIMYECTBA BEIIECTBA ra3a

TI0 €ro U3BECTHOMY KOJIMYECTBY BEILECTBA MM 00bEMY

Beruncienus 00bEMOB ra3os 10 ypaBHEHHIO

peaKuuy Ha OCHOBE 3aKOHa 00BEMHBIX OTHOLICHHUH Ta30B

Dusnueckre 1 XUMUYECKHE CBONCTBA BOJIBI

CocraB ocHoBaHHi. [IoHsITHE 00 HHAMKATOPAX

Bopna xak pactBoputens. Hacelmenusie u
HEHACBIIEHHbIE pacTBOPBI. MaccoBas 10Jisl BElecTBa B

pactBope

Ipaktuyeckas pabora Ne 5 o teme
«[IpuroToBieHnEe paCTBOPOB C ONMpPeEAEIEHHON MaCCOBOU

Z0JIeH pacTBOPEHHOTO BELICCTBA)

KonTtponpras padora Ne2 mo teme «Kucmopon.

Bonopon. Boma»

OKCI/IHLII CcocCTas, KJ'IaCCI/I(I)I/IKaIII/IH, HOMCHKJIaTypa

HOHy‘ICHI/IC W XMMHYECKHE CBOWCTBA KHCJIOTHBIX,

OCHOBHBIX 1 aM(bOTCpHI)IX OKCHUI0B

OCHOBaHHS: COCTAaB 5 KJ'IaCCI/I(bI/IKaI_H/I}I,

HOMEHKJIaTypa

TTony4yenue u XuMHYECKHE CBOMCTBA OCHOBAHUMN




Kucnotsl: cocraB 5 Knaccmbmcaum{,

HOMEHKJIATypa

HOJ’Iy‘ICHI/IC M XUMHYECKHE CBOMCTBA KUCJIOT

Counu (cpeHHe): HOMEHKIIATypa, CIOCOObI

TIOJIy4Y€HUS, XUMUYECKHE CB olicTBa

IMpaxtnueckas pabora Ne 6. Pemenue
9KCIEPHMEHTAIBHBIX 3324 110 TeMe «OCHOBHBIC KIIacChl

HEOPraHUYECKUX COCIUH CHUI»

T'enernueckas cBSI3b MEXAY KilacCaMu

HEOPraHUYECKUX COeIMHEHHH

O06001IICHNE M CHCTEMATU3ALMS 3SHAHUIA

Kontposnbhas padbora Ne3 o Teme "OcHOBHbIE

KJIaCChl HEOPTaHMUECKUX COCIMHEHUI"

l'[epBble TIOIIBITKH KJ'[aCCI/Iq)I/IKaL[I/II/I XUMHUYCCKUX

3eMeHToB. [loHsiTHE O rpynnax CXOAHbIX 3JIEMEHTOB

Ilepuonnyeckuii 3axon u Ileprognueckas

cucreMa XuMuueckux anmeMeHToB 1. 1. MenaeneeBa

Iepuroapl, TpymnITsl, MOATPYIIIEI

Crpoenne aroMoB. COCTaB aTOMHBIX s1€p.

M3ortomnbl

CTpoeHue 3IeKTPOHHBIX 000JI0YEK aTOMOB

anemedToB Ilepuogmueckoii cucremsl Jl. Y. MenneneeBa

XapaKTepHcha XUMHYCCKOro 3JIEMEHTA I10 €ro

nonoxenuio B [lepnonuuaeckoii cucreme /1. 1. MenzneneeBa

3nauenue [leproauuaeckoro 3akoHa JUist pa3BUTHS
Hayku U npaktuku. 1. V. MenneneeB — y4€HBIi, neqaror u

TpaXXaIaHUH

9HCK’I’p00’I’pI/IHaTCJII>HOCTI> aTOMOB XUMHYECKHUX

anemenToB/ Beepoccuiickas mpoBepouHas paborta

HonHast xumuveckas CBA3b

KoBanenTtHas noJsipHasgs XUMHUYECKas CBA3b

KoBanenTtHas HEMOJIApHasA XUMHUYECKas CBA3b




CrerneHb OKUCICHHS

2
OKHCIIHTENIbHO-BOCCTAHOBHUTEIIBHBIC PEaKIIUH 1
3
OKHUCIUTENN U BOCCTAHOBUTEIIH 1
4
KonTtpoubnast padora Ned 1o Teme «Ctpoenue 1
5 aToMa. XUMHYECKasi CBI3b»
Pe3sepBHblit ypok. O6001LIEHHE U CHCTEMATH3aLUs ]
6 3HAHUH
PeseprHblit ypok. O6001IIEHHE U CHCTEMATH3aLUs ]
7 3HaHUH
Pe3sepBHblit ypok. O6001IIEHHE U CHCTEMATH3aLUs ]
8 3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME [
9 KJIACC
Tema ypoka
n/m 0J1-BO | POKH /3
4acoB

[lepuonnueckuii 3axoH. [leproauueckas cuctema

xuMHaeckux saemenToB J1. . Menneneesa

3aKOHOMEPHOCTH B U3MEHEHUH CBOHCTB XMMUYIECKHX

9JIEMEHTOB NEPBBIX TPEX TEPHOIOB

Kraccuukanuus 1 HOMEHKIATypa HEOPTaHUIECKUX

BCIICCTB

BI/IHH XUMHYECKOW CBS3U M THITBI KPHUCTAJINIMICCKUX

peméTok

KonTtponsras padora Nel mo teme «IloBTOopeHne u

yriryGieHue 3HaHHi OCHOBHBIX pa3JelioB Kypca 8 knacca»

Knaccuduxarus XuMHYECKUX peakuii o pa3InaHbIM

pU3HaAKaM

TlonsTue o CKOpPOCTH XUMHY ECKOM peaKiuu. Tlonsitue o

TOMOT€HHBIX U T€TEPOTCHHBIX PEAKIIUAX

TlonsTHE O XUMHUUECKOM PaBHOBECHUH. cDaKTOpLI,

BJIMAIONINE HA CKOPOCTH XUMHUYECKOU PCaKIu U MOJIOKECHUE




XUMHYECKOI'0O paBHOBECHUS

OKHCIIMTEIbHO-BOCCTAHOBUTEILHBIE peakuuu

TeOpI/Iﬂ 3HCKTpOHI/ITH‘I€CKOI>'I JUCCOLIMAIUH. CuibHBIE U

crnabbie DJICKTPOJIUTHL

HonHble ypaBHEHHUS peaknui

XUMHYECKUE CBOMCTBA KUCIIOT U OCHOBAHUM B CBETE

HPEACTABICHUN 00 JIEKTPOIMTUYECKOI AUCCOLHALIIN

XMMHYECKHE CBOICTBA COJICH B CBETE MPECTaBICHUI 00

2JIEKTPOIUTUYECKOH JHcconMaliui

[Tonstue o ruaponause coneit

O06001IIEHNE ¥ CHCTEMATU3aLMs 3SHAHMIA

IMpaxtuueckas padora Ne 1. «Perenue

OKCIICPUMCHTAJIBHBIX 3a1a49»

KonTtponbHas padora Ne2 1o Teme «DIEKTpOIUTHYECKAS

Jaucconuanya. XuMUYECKUe Peaki[Mi B pacTBOPax»

OO0mu1ast XapaKTepUCTHKA TaIOTeHOB. XUMHYECKHE

CBOICTBA Ha IIPUMeEPE XJI0pa

XnopoBongopon. CoisHasi KHCIIOTa, XUMHUECKUE

CBOICTBA, MOJy4€HHE, TPUMEHEHNE

Ipaktuyeckas pabora Ne 2 o reme «[lonyuenne

COJISTHON KUCIIOTHI, U3YUeHHE €€ CBOHCTB

Beruncnenns mo ypaBHeHUSIM XUMHUYECKUX PEAKINH, eCIIi

OJIMH U3 PCarcHTOB J1aH B H30BITKE

OOm1ast XxapaKTepruCTHKa 37eMeHTOB VIA-Tpyms

Annorponsslie Moaudukanun cepsl. Haxoxnenue cepsl u

e€ coelMHEHUH B IpUpoze. XMMHIECKHE CBOHCTBA CEPhI

CepoBonopos, cTpoeHue, GU3NIECKHEe U XUMUIECKHE

CBOMCTBa

Oxcunpl cepbl. CepHasi KUCIOTa, GU3HIECKUE U

XUMHUYCCKUE CBOﬁCTBa, TIPUMEHEHUEC

Xumuyeckne peaKIuu, JeKalmune B OCHOBE
TPOMBIIIJIECHHOT'O crocoba TIOJIy4Y€HHUA cepHoﬁ KHUCJIOTHI.

Xumuyeckoe 3arpsA3HCHUEC 0pr>1<a}0mel71 Cpe€abl COCNUHCHUAMU




cepel

Brrurciienne MmaccoBoit 10JM BBIXOa IpOAYKTa peaKuuu

OO1as XapakTepuCTUKa IeMeHTOB VA-rpynnsl. A3oT,

pacripocTpaHeHue B IpUpoJie, GU3nUecKre U XUMUYECKHE CBOHCTBA

AMMI/IaK, €ro (bnsuqecrme U XUMHYCCKHUC CBOﬁCTBa,

TIOJIy4€HUE U IIPUMEHEHU E

IMpaxtuueckas padora Ne 3 o teme «Ilomydenue

aMMHakKa, U3y4ceHue ero CBOWCTBY

A30THast KHCII0Ta, €€ QU3MIECKHE U XMMHYECKHEe

CBOWCTBA

Hcnons3oBaHue HUTPATOB U COJIEi aMMOHHUS B KAUeCTBE
MUHEPAJIbHBIX YHOOpeHui. XUMHUECKOe 3arpsi3HeHHE OKPYIKAIoIel

Cpeabl COCANMHECHUAMU a30Ta

Dochop. Oxenn pocdopa (V) u pochopnas kuciora,

(1]I/I3PI‘{6CKI/IC U XUMHUYCCKHEC CBOﬁCTBa, TMOJIy4€HUE

HUcnons3oBanue GpocdaToB B KauecTBe MHHEPATBHBIX

yaoOpenuii. 3arpsi3sHeHre TPUPOAHOHN cpepl pochaTamu

Vraepon, pacnpocTpaHeHne B MPUPOE, GU3HIECCKUE U

XUMHYECKHE CBOWCTBA

Oxcujipl yrieposaa, ux GuU3sHIecKkue i XMMHYEeCKHe
CBOMCTBA. DKOIIOTHYECKUE MTPOOIIEMBI, CBSI3AHHBIC C OKCHIOM

yriepoaa (1V)

YroapHas KACI0TA U €€ CONMMn

Ipaktuueckas pabora Ne 4 o teme "[lonydenue

yriekucioro raza. KauectBenHast peakius Ha KapOOHAT-HOH"

HepBOHa'—IaJILHI:IC TOHATHS 00 OpPraHNYCCKUX BEUIECTBAX

KaK 0 COCAMHEHUAX yriiepoaa

KpCMHI/Iﬁ " €ro COCANHECHUA

IIpakTrdeckas pabora Ne 5. Pemenne
9KCHEPUMEHTANIBHBIX 3a/1a4 10 TeMe «BaxkHelne HeMeTaIbl 1 UX

COCIUHEHUS

KonTponbras pabora Ne3 mo teme «Baxueiimue

HEMETAJIIbI U UX COCTUHECHUS

OO6rmas XapaKTEPUCTHKA XUMHUYECKUX IJIEMCHTOB —

MeTaJuioB. Merajumnyeckas CBsI3b U METaJLTNYecKast




Kpucraum4ieckast pCI_HéTKa. dusnyeckre CBONCTBa METAJIIIOB

XUMUYECKHE CBOHCTBA METAJIOB. BHCKTPOXI/IMI/I'-ICCKI/II\/’I

pax HaprI}KCHI/Iﬁ MCTaJIJIOB

O6ue crioco0bl noyyeHHs MeTanioB. CruiaBbl.
BbIuncIeHns 10 yPaBHCHHSAM XMMHYCCKHX PEAKLUH, €M ONUH U3

PEarcHTOB COACPIKUT IIPUMECU

IonsiTne o KOppo3UK METAILIOB

IllesnouHbIE METAIIIBI

OKCI/I}lbI U TUAPOKCUIBI HATPUS U KaJIUus

[lleouHO3eMeNbHBIE METAJIBI — KAJILLUK U MarHui

Baxkuerine coequHeHHs KalbIus

O06001IEHNE M CHCTEMATU3ALMS 3SHAHUI

JK€cTkocTh BOABI M CIOCOOBI €€ yCTpaHeHU s

[IpaxTryeckas padora Ne 6 mo Teme "XKécTkocTh BOABI U

MeTOABI €€ ycTpaHneHus "

AntoMUHUT

AwmdoTepHbie CBOMCTBa OKCHIA M THAPOKCHIA

Keneso

Oxkcuapl, TuapoKcuabl u comn xenesa (II) u xemesa (111)

O06001IeHNEe U CHCTEMATH3AIUS 3HAHUI

IIpakTryeckas pabora Ne 7. Pemenne
9KCHEPHMEHTANBHBIX 337124 110 TeMe «BaxkHe#HIne MeTaubl 1 uX

COCIUHEHUS

Beraucnenns mo YpaBHEHUAM XUMUYECKUX peaKHHﬁ, €ClIn
OJHWH U3 pCarcHTOB JaH B HM30BITKE WIH CONCPKUT IMPUMECH.

Brrurcienust MaccoBoi 0JIM BBIXOJa OPOAYKTa pCaKIUuu




O0600IICHNE M CHCTEMATU3aLNs SHAHHUI

KonTtpounbHast padora Ned 1o Teme «Baskueiime

MCTaJUJIbI U UX COCAUHCHU

BemectBa u MaTepuajbl B MMOBCETHEBHOM KU3HHU

YCJIOBCKa

XuMHYecKoe 3arpsa3HEHUE OKPY Kalomleil cpemsl

Ponb XMMHU B PELICHHH YKOJIOTHYECKHX MPOOIeM

PeseprHblit ypok. O600IIEHHE M CHCTEMATH3aLUsl 3HAHUN

PeseprHblit ypok. O6001IeHNE 1 CHCTEMaTH3aLusl 3HAHUI

Pe3seprHblit ypok. O6001IEHHE 1 CHCTEMaTH3aLusl 3HAHUI

OBHIEE KOJIMYECTBO YACOB I10 IIPOTPAMME

YYEBHO-METOAUWYECKOE OBECHIEYEHUE OBPA3OBATEJBHOI'O IPOLECCA
OBS3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JJIAA YYEHUKA

* Xumus, 9 knacce/ Pymsutuc I'.E., ®ensaman @.I'. Akunoneproe obmectso «V3natenscteo «IIpocserienney

METOJUYECKHUE MATEPHUAJIBI 1JIA YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU HHTEPHET



