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MBOYCOUI c. TumupsizeBo

HJIaHI/IpyeMbIe pe3yJbTaThbl H3YYCHUHA yqeﬁﬂoro nmpeamMera

B pesynabrare wu3ydeHus ydeOHOro mnpenmera «XHMHUsS» Ha YPOBHE CpEIHEro OOIIero
00pa3zoBaHus:
BoinyckHUK Ha 0a30BOM YPOBHE HAYUYMTCH:

pacKphIBaTh Ha MPUMEPAX POJIb XUMHUH B (POPMUPOBAHUM COBPEMEHHOW HayYHOH KapTHHbI
MHpa 1 B IPAKTUYECKON AEATEIbHOCTH YEJI0BEKa;

JIEMOHCTPUPOBATh Ha MIPUMEPAX B3aUMOCBA3b MEXKAY XMMHUEH U JPYIrMMH €CTECTBEHHBIMHU
HayKaMu;

pacKpbIBaTh Ha PUMEPAX IOJI0KEHUS TEOPUHN XuMuieckoro crpoeHuss A.M. bytieposa;
noHuMath pusnueckuii cmpich [lepuonuueckoro 3axona /I.M1. MenaeneeBa u Ha €ro OCHOBE
OOBSICHATh 3aBUCUMOCTh CBOMCTB XMMMYECKHX JIEMEHTOB U OOpa30BaHHBIX MMM BELIECTB
OT AJIEKTPOHHOI'O CTPOEHUS aTOMOB;

OOBSICHATH TPUYMHBI MHOTOOOpa3wsi BEIIECTB HAa OCHOBE OOIIMX MPEACTAaBICHHNA 00 HX
COCTaBe U CTPOEHUH;

OPUMEHATHh IpaBWJla CHUCTEMaTHYECKOW MEXIYHapOAHONH HOMEHKJIATypbl KaK CpelcTBa
pa3IuYeHus U UACHTU(UKALIMY BELIECTB 110 X COCTABY U CTPOEHUIO;

COCTABIIATh MOJICKYJISIPHBIE W CTPYKTYPHBIE (OPMYJIBI OpPraHHYECKHMX BEHIECTB KakK
HocuTeNnell MHPOpPMAaluy O CTPOCHHH BEIIECTBA, €r0 CBOWCTBAX W MPHHAMICKHOCTH K
OIpeIelIEeHHOMY KJIaCCy COeAMHEHUI;

XapaKTepu3oBaTb OpPraHUYECKHWEe BELIeCTBAa [0 COCTaBy, CTPOEHHIO U CBOICTBaM,
YCTaHABJIMBAaTh IPUUYMHHO-CJIEJICTBEHHBIE CBA3M MEXIY JaHHBIMU XapaKTEepUCTUKAMU
BEILIECTBA,

IOPUBOANUTh NPUMEPbl XUMHMUYECKUX PEAKLMH, pPacCKpHIBAIOIIMX XapaKTepHbIE CBOWCTBA
TUIIMYHBIX MIPEJICTABUTENEH KIaCCOB OPTraHWYECKHUX BEIIECTB C IEIbI0 UX WACHTHU(PHUKAIIN 1
00BsICHEHUS 00JIACTH IPUMEHEHHUS;

IIPOrHO3MPOBATh BO3MOXKHOCTb NPOTEKAHUS XHMUYECKUX PEAKIUN HAa OCHOBE 3HAHUU O
TUIAX XUMUYECKON CBSI3M B MOJIEKYJIaX PEareHTOB U UX PEaKLIMOHHOW CIIOCOOHOCTH;
UCIIOJIb30BaTh 3HAHMSI O COCTaBEe, CTPOCHHMM M XUMHYECKHX CBOMCTBaX BEIIECTB IS
0€30I1aCHOT0 MPUMEHEHUS B IPAKTHUECKON JEATEIbHOCTH;

INPUBOAUTH MPHUMEPHI MPAKTUYECKOTO MCIOJIB30BaHUS MPOJIYKTOB NepepabOoTKH HEPTH U
IPUPOJHOTO Tra3a, BBICOKOMOJIEKYJISIPHBIX COEAUHEHHH (MONMATUIIEHA, CHHTETHYECKOIO
KayuyKa, alleTaTHOrO BOJIOKHA);

IIPOBOAMTH OMNBITHI IO PACIO3HABAHUIO OPraHMYECKHUX BELIECTB: TIJIMIEPUHA, YKCYCHOU
KHUCJIOTBI, HENpPEIeNbHbIX >KUPOB, TJIIOKO3bI, Kpaxmala, OEKOB — B COCTaBe IMILIEBBIX
IIPOAYKTOB U KOCMETHUECKUX CPEACTB;

BJIAJICTh IpaBUJIaMM U IpueMaMu Oe30MacHOM paboThl C XUMHUYECKUMH BELIECTBAMHU U
71a00paTOpHBIM 000PYIOBAHUEM;

YCTaHABIIMBATh 3aBHCHUMOCTb CKOPOCTH XUMHYECKON PEAKIMHM U CMELICHHS XUMHUYECKOIO
paBHOBECHSI OT pa3IUYHBIX (AKTOPOB C LENbIO ONpEAENEHUS ONTUMAJIbHBIX YCIOBUI
IIPOTEKAHNS XMMHUYECKUX MPOLIECCOB;

IPUBOJIUTH PUMEPHI THAPOJIN3A COJIEH B IOBCEAHEBHOM XKU3HHU YEIOBEKa;

NPUBOJIUTh  NPUMEPHI  OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIX  pEaKUUil B  NPUPOJE,
MIPOU3BOJICTBEHHBIX MPOIIECCaX U KUZHEAEATEIIbHOCTH OPraHU3MOB;

MPUBOJIUTH IPUMEPHI XUMUYECKUX PEaKIUi, paCKPHIBAIOLINX O0IINEe XUMUYECKHE CBOWCTBA
IIPOCTBIX BEIECTB — METAJUIOB U HEMETAJUIOB;



® [POBOJUTH pacueThl Ha HAXO0XKJIEHUE MOJIEKYJSIPHOH (OpPMYyNbl YIIIEBOJOpOJAA TI0
IPOJYKTaM CTOPaHUS U MO €ro OTHOCUTEIBHOM TNIOTHOCTU U MAaCCOBBIM JIOJISIM 3JIEMEHTOB,
BXOJISIIINX B €r0 COCTaB;

e BIAJCTh MpaBWIaMU O€30MaCHOTO OOpalleHHus C €IKUMH, TOPIOUYMMU M TOKCHYHBIMH
BEIIIECTBAMH, CPEACTBAMU OBITOBOM XMMUHU;

® OCYIIECTBJIATh TOUCK XUMHUYECKOW HWHPOPMALMU 10 HA3BAHUSAM, HACHTH(PHKATOPAM,
CTPYKTYPHBIM (pOpMyJIaM BEILIECTB;

® KPUTHUYECKHU OLIEHHWBATh U MHTEPIPETUPOBATH XMMHUECKYI0 UH(DOPMAIIHIO, COAEPIKALLYIOCST
B COOOMICHUSX CpPEACTB MaccoBoiW HHQopmanuu, pecypcax MHTepHera, Hay4yHO-
MOMYJISIPHBIX CTaThAX C TOYKH 3pPEHHUS €CTECTBEHHO-HAYyYHOM KOPPEKTHOCTH B LEJSAX
BBISIBJICHHSI OIIMOOYHBIX CYXKIECHUI U (POPMHUPOBAHUSI COOCTBEHHON MO3HIINY;

® [PEICTABIATh IMYTH PELICHHUS TJOOANBHBIX MPOOJIEM, CTOSIIUX MEpea YeIOBEYECTBOM:
9KOJIOTHYECKUX, SHEPTeTUUECKHX, ChIPHEBBIX, U POJIb XUMUU B PELICHUH 3TUX MPOOIIEM.

e BrinyckHuk Ha 6a30BOM YpOBHE MOTYYUT BO3MOXHOCTh HAYUUTHCS:

®  ULIIOCMPUPOBAMb HA NPUMEPAX CIMAHOBIEHUE U I80JIOYUIO OPSAHUYECKOU XUMUU KAK HAYKU
HA pa3NuyHbIX UCIOPUYECKUX dManax ee pa3eumusi;

®  UCNONBL308aMb MemoObl HAYYHO20 NO3HAHUS NPU BbINOJIHEHUU NPOEKMO8 U Y4eOHO-
uccne0o8amenbeKux 3a0ay no Uy4eHuro Ceoucms, Cnocoo08 Noay4eHus U pacno3HaA8aHus
Op2aHU4eCcKUx euecmas;

®  00vACHAMb NPUPOOY U CHOCOOBL 0OPA30BAHUSL XUMUUECKOL C8A3U: KOBAEHMHOU (NOJIAPHOU,
HEeNoIAPHOI), UOHHOU, MeMAaIIu4eckol, 6000POOHOU — C Yelblo ONpedeseHUsi XUMUYecKou
AKMUBHOCMU 8eUleCmas;

®  YCMAHABIUBAMb 2EHEMUYECKYI0 CB853b MeHCOy KIACCAMU OpP2aHU4ecKux eeujecme OJis
000CHOBAHUA NPUHYUNUATILHOU 803MOMCHOCMU NOLYYEHUS OP2AHUYECKUX COeOUHEeHUll
3a0aHHO20 COCMABa U CMpPOeHUsl;

®  YCMAaHABIUBAMb 83AUMOCEA3U MedHcOy akmamu u meopuetl, NPUYUHOU U cledcmauem npu
amanuze npooONeMHbIX cumyayuili. U O0OOCHOBAHUU NPUHUMAEMbIX peuweHUull HAd OCHO8e
XUMUYECKUX 3HAHULL.

IIpeameTHbIe pe3yabTaThI:

1) chopmupoBaHHOCTH MPEACTABIEHUN O MECTE XMMHUHU B COBPEMEHHON Hay4YHON KapTHHE MUpa

;TIOHIMAaHNE POJIM XUMHUH B (POPMHUPOBAHUHM Kpyro3opa W (YHKIIMOHAIFHOW TPAaMOTHOCTH

YeNoBeKa ISl PelIeHUs MPaKTUUECKUX 3a/1a4;

2) BIAJeHHE OCHOBOIOJIOTAIOUIMMH XUMHYECKUMHU TOHSATHSIMHU, TEOPHSMH, 3aKOHAMHU H

3aKOHOMEPHOCTSIMU; YBEPEHHOE MOJIb30BaHNE XMMUYECKOH TEPMUHOJIOTUEH U CUMBOJIMKOM;

3) BiIajeHWE OCHOBHBIMH METOJAMH HAYYHOTO TIO3HAHHS HCIOJB3yeMBIMH B XHMUHU:

HaOJroIeHne, ONMCaHue, HW3MEpeHHue, SKCIEPUMEHT; YyMeHHe oOpabarbiBaTh, OOBICHATH

pe3yIbTaThl MPOBENECHHBIX OMBITOB M JIEJAaTh BBIBOJIBI, TOTOBHOCTh M CHOCOOHOCTH MPUMEHSTH

METO/IbI TO3HAHUS TIPU PELICHUH MPAKTUYECKUX 3a]1aY;

4) chopMHpPOBAaHHOCTH YMEHUS [1aBaTh KOJMYECTBEHHBIC OLIEHKH M IPOBOJIUTH PACUETHl TI0

XUMHUYECKUM (pOpMyJIiaM U ypaBHEHUSM;

5) BajieHne paBWJIaMU TEXHUKH O€30MacHOCTH MTPH UCTIOIh30BAHUN XUMHUYECKIX BEIIECTB;

6) cOopMHPOBAHHOCTh YMEHHs KJIACCH(PHUIHUPOBATh OPraHMYECKHE BEIECTBA W PEAKLUHU I10

pa3HBIM IPU3HAKaM;

7) cOpMHPOBAHHOCTh YMEHHS ONUCHIBATh M pPa3jindyaTh W3Y4YEHHBIE KJIACChl OPraHUYECKHX

BEIIIECTB;

8) copMHPOBAHHOCTh YMEHHUS J€NIaTh BBIBOABI, YMO3AKIIOUEHUS U3 HAOMIOJCHUN, XUMUYECKUX

3aKOHOMEPHOCTEH, TPOTHO3HPOBATh CBOWCTBA HEHM3YYCHHBIX BEIIECTB MO0 aHAJIOTUU C

W3YYCHHBIMU;

9) chopMUPOBaHHOCTHPYMEHHSI CTPYKTYPHPOBATh W3YyUYEHHBIH Marepual W XHMHYECKYIO

UH(POPMALIKIO, TTOTY4aeMYI0 U3 Pa3HbIX HCTOYHUKOB,;

10) chopmupoBaHHOCTH COOCTBEHHOM IMO3HIIMH MO OTHOIIEHUIO K XUMHUYECKON WH(pOpMaInH,

MOJIy4aeMOM 13 pa3HbIX HCTOYHUKOB;



11) chopMHpPOBAHHOCTh YMEHMSI aHATTM3UPOBATh U OLICHUBATh MOCIEICTBUS IPOU3BOJCTBEHHON
U OBITOBOM JEATENBHOCTH, CBSI3aHHOH € epepadOTKO OpraHMYecKHX BEILECTB,

12) oBylaieHHe OCHOBAMHU HAY4YHOT'O MBIIUIEHUS, TEXHOJIOTHEH HCCIeI0BATENbCKOM U TPOEKTHON
JIeSATEIbHOCTH;

13) chopMUpPOBaHHOCTH YMEHHS MPOBOJAUTH SKCIEPUMEHTHl Pa3HOM IUIAKTHYECKON
HaIIPaBJIECHHOCTY;

14) chopMuUpOBaHHOCTb YMEHHs OKa3blBaTh IIEPBYIO MOMOLIb IIPH OTPABJIECHUSX, OXKOrax M
JPYTUX TPaBMax, CBA3aHHBIX C BEIIECTBAMH U JIAOOPATOPHBIM 00OPYIOBAHUEM.

MertanpeamMeTHble pe3yabTaThl:
1) chopMupOBaHHOCTb yMEHHsI CTaBUThH €I M HOBBbIE 3a/layd B ydeOe U IO03HABaTEIbHON
JESITEIIbHOCTH;
2) oBiajieHUE MPHEMaMU CaMOCTOSTEIbHOIO IJIAHUPOBAHUS MyTEH TOCTIKEHUS LENH, YMEHUS
BBIOMpATh 3(pPeKTUBHBIE CLIOCOOBI pelIeHNs yUeOHbIX U MO3HABATEIbHBIX 33/1a4;
3) chopMUPOBAHHOCTbYMEHHUSI COOTHOCUTH CBOM JICHCTBUS C INTAHUPYEMBIMU Pe3yJIbTaTaMu;
4) chopMUPOBAaHHOCTh YMEHHS OCYLIECTBIATH KOHTPOJIb B MPOIECCE JOCTHKEHUS pe3ysbTaTa,
KOPPEKTUPOBATh CBOM JICUCTBUS;
5) cpopMHpPOBaHHOCTH YMEHHUS OLIEHHBATH IPABHJIBHOCTH BBIOJHEHHS Y4YeOHBIX 3ajad M
cOOCTBEHHBIE BOBMOKHOCTH M PEIICHHUS;
6) chopMHpPOBAaHHOCTH, YMEHUS aHAIM3UPOBAThH, KIACCU(PHUIIUPOBATH, 0000IIATh, BHIOHpATH
OCHOBaHUS U KPUTEPUH JIJIs1 YCTAHOBIICHUSI IPUYNHHO-CIIEICTBEHHBIX CBSI3EH;
7) chOpMUPOBAHHOCTb YMEHUS PUOOpPETaTh U NPUMEHATH HOBBIE 3HAHUS;
8) chOpMUPOBAHHOCTH YMEHHS CO3[aBaTh MPOCTEHIINEe MOJAENH, HCIOIb30BaTh CXEMBI,
Ta0JINLIbI, CHMBOJIBI /1151 pELIeHMs] Y4eOHBIX U MI03HABATEIbHBIX 3aa4;
9) oBnazieHre Ha BELICOKOM YPOBHE CMBICIIOBBIM YTEHHEM HAayYHBIX TEKCTOB;
10) chopmupoBaHHOCTh yMeHUsI A((HEKTHBHO OpPraHU30BBIBATH YUCOHOE COTPYIHHYECTBO M
COBMECTHYIO J€SITeNIbHOCTh, pa00TaTh HHAUBUAYAIHHO C YUYETOM OOLINX HHTEPECOB;
11) chopMUpPOBaHHOCTH YMEHMSI OCO3HAHHO MCIOJIb30BaTh PEUEBBIE CPEJCTBA B COOTBETCTBUU C
3aJja4aMi KOMMYHHKAIUH;
12) BbICOKMI YPOBEHb KOMIIETEHTHOCTHU B 00jacTu ucnosbs3oBanus UKT;
13) chopMUPOBAHHOCTH HKOJIOTHYECKOTO MBIIUIECHUS;
14) chopMHPOBAaHHOCTh YMEHHsSI TPUMEHSATh B IO03HABATCIbHOH, KOMMYHHKATUBHOH U
COLIMAJIbHON ITPAKTUKE 3HAHUS, IOJIYUYEHHBIE IIPU U3YYEHHUHU IIPEIMETA.

JIn4HOCTHBIE pe3y/IbTaThl:
1) copMHUpOBaHHOCTHIIONIOKUTEIBHOTO OTHOIIEHHSI K XUMHUH, YTO OOYCIIOBIMBAET MOTHBAITUIO
K y4eOHOI NesTeNbHOCTH B BRIOpaHHOM cepe;
2) chopMHUPOBAHHOCTh YMEHUS pelIaTh MPoOIeMbl TOMCKOBOI'O U TBOPUYECKOTO XapaKTepa;
3) chopMUPOBAaHHOCTb yYMEHHUS IMPOBOAMUTH CAaMOAHAINW3 U OCYILIECTBISATH CAMOKOHTPOJIb M
CaMOOIIEHKY Ha OCHOBE KPUTEPHEB YCIICITHOCTH;
4) chopMUPOBAaHHOCTb TOTOBHOCTH CII€Z0BaTh HOPMaM HPUPOIO- U 370POBbE-COCPErarolero
TIOBEJICHUS;
5) chopMUPOBAaHHOCTh TMPOYHBIX HABBIKOB, HANpPABICHHbIX Ha CaMOpa3BUTHE YeEpe3
caMmoo00pa30BaHNUE;
6)cOpMHPOBAHHOCTh HABBIKOB MPOSBICHUS I03HABATEIbHOM WHUIMATUBBI B Yy4eOHOM

COTPYIHUYECTRBE.
COILEPXKXAHUE OBYYEHMUSI 11 kaace

OBIIAS U HEOPTAHUYECKAS XUMMUSA
Teopernyeckue 0CHOBbI XMMHUU
XUMUYeCKUH d1eMeHT. AToM. Sapo aroma, H30TONBL. OJEKTPOHHAs 0O0OJIOUKA.
DHepreTHyeckue ypoBHH, MOTyPOBHU. ATOMHBIE OpOHUTaNH, S-, P-, d- amemMeHTsl. OcOOEHHOCTH



pacrpeziesieHus: 3JEKTPOHOB MO OpOUTAISIM B aTOMax AJIEMEHTOB INEPBBIX YETHIPEX MEPUOIOB.
DneKTpoHHas: KOHPUTYpAIHs aTOMOB.

Ilepuonuueckuii 3akoH u Ilepuogmyeckas cucrema xumuueckux osinementoB J[. U.
MenneneeBa. CBsi3b nepuoguyeckoro 3akoHa u Ilepuoanydeckoil CHCTEMBI XUMHUYECKHX
snemeHToB JI. M. MeHnaeneeBa ¢ COBpEMEHHOW TEOpUEH CTPOCHHUS aTOMOB. 3aKOHOMEPHOCTH
W3MEHEHUS CBOMCTB XMMHYECKHUX AJIEMEHTOB U 00pa3yeMbIX UMU MPOCTHIX U CIOKHBIX BEUIECTB
10 Tpynnam 1 nepuojam. 3HadeHue NePUOIUYECKOro 3aKOHA B Pa3BUTHH HAYKH.

Crpoenue BemiecTBa. XHMMHUYECKass CBsI3b. BUIbI XUMHUYECKON CBs3U (KOBaJICHTHAs
HEeNoJIsipHasl U TOJSpHAas, HMOHHAs, MeTauinyeckas). MexaHusmbl oOpa3oBaHHs KOBaJIEHTHOU
XUMHUYECKON CBsi3M (OOMEHHBIM W JTIOHOPHO-aKIIENITOPHEIN). BomopoaHasi cBsi3b. BaneHTHOCTD.
DIIEKTpOOTpULIATENBHOCTh. CTeneHb OKHUCIICHUs. VIOHBI: KATHOHBI U @aHUOHBI.

BemiectBa MOJIEKyJISIpHOTO M HEMOJIEKYJISIPHOTO CTPOCHUS. 3aKOH MOCTOSIHCTBA COCTaBa
BEIIECTBA. THUMBl KPUCTALIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBAa BEIIECTB OT THIIA
KPUCTAJUIMYECKOU PEIIETKH.

[TonsiTue o aucnepcHbIX cucreMax. VICTUHHBIE U KOJJIOMIHBIE pacTBOPbL. MaccoBas 1oJist
BEILIECTBA B paCTBOPE.

Knaccudukanus HeopraHMdeckux coeiuHeHuid. HomeHknarypa HeOpraHudeckKux
BEIIECTB. ['€HeTHMYECKass CBSA3b HEOPraHMYECKUX BEIIECTB, MPUHAMICKAINMX K Pa3IMYHBIM
KJIacCaM.

Xumnueckas peakuus. Kiaccupukanmuss XUMUYECKUX PEaKIUi B HEOPTraHUYECKOH U
OpraHWYECKOM XMMHUH. 3aKOH COXPAHEHUs MacChl BEIIECTB, 3aKOH COXPAHEHMS U MPEBpALICHUS
SHEPTUU MPU XUMHUYECKUX PEAKITUIX.

CkopocTh peakiuu, €€ 3aBHCHUMOCTh OT pPa3lu4yHbIX (pakTopoB. OOpaTUMbIE pEaKIIUU.
Xumuueckoe paBHOBecHEe. DaKkTOpbl, BIMSIOMIME HA COCTOSHUE XUMHUYECKOTO PaBHOBECHS.
[Tpunnun Jle [latense.

OnexTponuTHyeckas aucconuanus. CuiibHbIe M cinadbie 37eKTponuThl. Cpeaa BOIHBIX
pPacTBOPOB BEILIECTB: KUCIas, HEUTpaJIbHAsl, IEJIOYHAs.

OKHCIUTENbHO-BOCCTAHOBUTEIHHBIC PEAKIIUH.

OKCIIEPUMEHTAIbHbIE METOJbl M3YyYEHMsS] BEUIECTB M UX MPEBPALECHUN: JEMOHCTPALIMS
tabmun «lleprognueckas cucrtema xumuyeckux siaemMeHToB J[. M. MenpgeneeBa», u3ydeHue
MoJiele KPUCTAJUIMUECKUX pemEToK, HaOMI0AeHHe | ONUCaHWE JEMOHCTPALMOHHBIX U
1a00paTOPHBIX OMBITOB (Pa3jiOKEHHE MEPOKCHAA BOAOPOJA B MPUCYTCTBUU KaTaau3aropa,
ONIPEEIIEHUE CPEABbl PACTBOPOB BEILECTB C MOMOIIBIO YHHUBEPCAIBHOIO MHIMKATOPA, PEAKLIMU
MOHHOTO OOMEHa), MpOBEJIEHUE NPAaKTHUUECKON paboThl «BnusHue pa3nuyHbIX (aKTOpoOB Ha
CKOPOCTh XUMHUYECKOU PEaKIINI.

Pacuérnrie 3amaun.

PacuéTel 0 ypaBHEHUSIM XUMUUYECKHUX PEAKIIUM, B TOM YUCIIE TEPMOXUMHUYECKUE PACUETHI,
pacU€Thl C UCTOJIBb30BAHUEM MTOHATHS «MACCOBAsl JOJI BEUIECTBAY.

Heoprannveckasi Xumus

Hemerannbl. I[lonoxkenue HemeraiuioB B Ilepuoanyeckoil cUCTEME XUMHYECKHX
anementoB J[. U. MenneneeBa M 0COOEHHOCTH CTpoeHHsI aromMoB. (Du3nueckue CBONCTBA
HEMETaJUIOB. AJUIOTPOMHS HEMETAIOB (Ha IpUMEpPe KUCIopoaa, cepsl, hocdopa u yrieposa).

XVUMUYECKHE CBOWCTBA BAXKHEUIINX HEMETAJUIOB (TalOreHOB, cephl, a3oTa, docdopa,
yrJIepoJia U KPEMHUS) U UX COCTMHEHHH (OKCHIO0B, KUCIOPOICOAEPKAITUX KUCIOT, BOJOPOTHBIX
COCTMHCHMIA ).

IIpuMeHeHre Ba)KHEUIINX HEMETAJIOB U UX COCIUHEHUM.

Meramisl. [lonoxenune meramioB B Ilepuoguyeckoil cucteMe XUMHUECKUX JIEMEHTOB /l.
N. MenneneeBa. OCOOCHHOCTH CTPOCHUS AJIEKTPOHHBIX 000JI0YEK aTOMOB MeTauioB. OOmiue
¢dusnueckue cBoiicTBa MeTaioB. CIUTaBbl METAUIOB. DJIEKTPOXMMHUYECKUN Pl HAMPSIKEHUI
METAJJIOB.

XUMHYECKUE CBOWCTBA BAXKHEMIIMX METAJUIOB (HATpUM, Kaluid, KaldblUH, MarHuu,
ATIOMUHHM, IIUHK, XPOM, JKEJI€30, ME/Ib) U UX COCTUHECHUM.



OO6mue cmocoOs! oyueHus MeTauioB. [I[puMeHeHne MeTaIoB B OBITY M TEXHUKE.

OKCHEpUMEHTAJIBHBIE METOAbl M3YUYEHHMS BELIECTB M MX IPEBPALLEHUI: HU3Yy4YEHHUE
KouleKuuu «MeTalibl U CIJIaBbl», OOPa3l0OB HEMETAJUIOB, PEIICHHE SKCIEPUMEHTAIbHBIX
3ama4, HaONIOJEHHME W  ONHCAHWE JIEMOHCTPAIMOHHBIX W  JIAOOPATOPHBIX  OIMBITOB
(B3auMoJIeliCTBHE TUAPOKCUIA ATIOMUHUS C PACTBOPAMM KHUCIOT M IIEJIOYed, KaueCTBEHHBIE
peaKiuy Ha KaTHOHBI METAJLJIOB).

Pacuérnbie 3agaun.

Pacuérbl macchl BemiecTBa MM 00bEMa ra30B 10 M3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce Uiu 00bEMY OJIHOTO M3 Y4YacTBYIOIIMX B PEaKIMMU BEUIECTB, pacuérhl Macchl (00BEMA,
KOJIMYECTBA BEILIECTBA) IPOAYKTOB PEAKIIMH, ECIIM OJHO U3 BEIIECTB UMEET PUMECH.

XuMHus U )KU3Hb

Posib xumun B 00ecTieYeHUH SKOJIOTUYECKOM, SJHEPreTHUECKON U MUIIEBON O€30MacHOCTH,
pa3BUTUM MeauLMHBL. [IoHATME O HaydHBIX METOJaxX ITO3HAHMS BEIIECTB M XUMHUYECKHUX
peaKuui.

[IpencraBnenuss 00 OOMUX HAyYHBIX MPUHLMUIAX [POMBIIJICHHOTO MOJyYeHUs
BAKHENIIMX BEILLECTB.

YenoBeK B MHUpE BEUIECTB M MAaTEpPHANOB: BaKHEHIINE CTPOUTEIbHBIE MaTepUabl,
KOHCTPYKLIMOHHbIE MaTepuaybl, KPAacKH, CTEKJIO, KepaMuKa, MaTepuaibl i SJIEKTPOHUKH,
HaHOMAaTepHaJlbl, OpPraHMYECKHe U MUHEpaJIbHbIEC yI00pEHUSI.

XuMHs U 3[I0pOBbE 4YEJIOBEKa: MpaBUja HCIOJb30BAaHUS JIEKAPCTBEHHBIX IPENapaTos,
npaBuiia 6€30MacHOTO UCIOIb30BaHMs MPENapaToB OLITOBOM XUMHUHU B TTIOBCEITHEBHOM JKU3HH.

MexnpeameTHbIE CBSI3H.

Peanuzarus MeXIpeIMETHBIX CBS3€H MPH U3YUYCHHH OOIEH U HeOpraHMYeCKOi XUMUU B
11 xnacce ocyliecTBIIs€TCS Yepe3 UCIOIb30BaHUE KaK OOILIMX €CTECTBEHHO-HAYUHbIX NOHSTHH,
TaK W MOHSTHM, SBISIOIUXCS CUCTEMHBIMH JJIsi OTAEJIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOIO
LUKJIA.

OO0mue ecTecTBEHHO-Hay4YHbIe MOHITHS: HAay4YHbIH (HaKT, THUIOTE3a, 3aKOH, TEOpHs,
aHamu3,  CHHTE3,  Kiaccu(ukamusi, TMEePUOAMYHOCTb,  HAONIOJEHHE,  AKCIIEPUMEHT,
MO/ICJINPOBAHUE, UBMEPEHUE, SIBIICHUE.

®uznka: mMarepus, dHEprus, macca, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, MOH, W30TOI,
PaMOaKTUBHOCTb, MOJIEKYJa, YHEPIeTUUECKUN YpPOBEHb, BELIECTBO, TEJNO, 00BEM, arperatHoe
COCTOSIHUE BEILIECTBA, (PU3NYECKUE BEJIUYUHBI U €IMHULIBI X U3MEPEHMSI, CKOPOCTb.

buonorus: knerka, OpraHusM, 3KOcHCTeMa, Ouocdepa, Makpo- M MHKPODIEMEHTHI,
BUTaMUHBI, 0OOMEH BEIIECTB B OpraHU3Me.

['eorpadus: MuHepaiibl, TOpHbIE TOPO/IbI, MTOJIE3HbIE HCKOMAEMBbIE, TOIUINBO, PECYPCHI.

TexHonorus: XUMHYECKass  MPOMBIIIJIEHHOCTb, MeTaJTyprs, MIPOU3BOJICTBO
CTPOUTEINIBHBIX MaTepUaioB, CEJIbCKOXO3S1ICTBEHHOE IIPOU3BOCTBO, NUIIEBast
IPOMBIIIIEHHOCTh, (apMaleBTU4YecKasi MPOMBIIUIEHHOCTb, MPOU3BOJACTBO KOCMETHYECKHX
IIPENnapaToB, MPOU3BOACTBO KOHCTPYKLMOHHBIX MAaTE€pHANIOB, 3JEKTPOHHAS MPOMBIIIIEHHOCTb,
HAaHOTEXHOJIOTUH.

11 KJIIACC

e HanmenoBanu | KosinvecTBo 4acoB DJIeKTPOHHbIE

n/- € pa3[iesioB B K n (undposbie)

I TeM cer OHTpﬁo‘m’H paK;"quK o0pa3oBaTe/IbHbIC
nporpaMmb: 0 bIe padoThI ue padoTbl pecype

Paznen 1. «Cmpoenue eeutecmey (26 uacos)

OCHOBHEIE
1.1 CBEIECHUS O 1 0
CTPOCHUH

https://lesson.edu.ru/04/
10



https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

aToMa
19 Tomveps! 0 Tgps:// lesson.edu.ru/04/
XuMuuecKas https://lesson.edu.ru/04/
1.3 1
CBSI3b 10
Vtoro o paszeny 26 9 Tgpszlllesson.edu.ru/OM

Paznen 2. «Xumuueckue peaxyuuy (17 u)

Cropocrs https://lesson.edu.ru/04/
2.1 XUMHYECKUX 0 10
peakuuii
XUMHUECKUE https://lesson.edu.ru/04/
2.2 1
peakiuu 10
Css13b
HCOPraHU4CCK .
23 X T 0 2'3ps.//lesson.edu.ru/04/
OpraHU4YCCKHuX
BCIIIECTB
Vtoro mo paszerny 17 1 https://lesson.edu.ru/04/

10

Pa3nen 3. «Bewecmea

u ux ceo

iucmeay (16u)

XHUMHYECKHE
31 CBOICTBA
METAJLJIOB

XHUMHUYECKHUE
3.2 CBOICTBA
HEMETAJJIOB

https://lesson.edu.ru/04/
10

XUMHYECKHE
CBOICTBa
aM(OTEepHBIX
COCTMHCHHI

3.3

BemecTBa 1 ux

3.4 N
CBOIicTBa

1

Hroro no paszueny

16

1

Pasznen 4. «Xumusa u cospemennoe oougecmaor (9u)

Hrorosas
KOHTPOJIbHAS
pabota

1

Hroro no paszueny

OBILIEE
KOJIMYECTBO
YACOB I10
TTIPOTPAMME

68

YYEBHO-METOJUYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O

MPOLIECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI V11 YYHEHUKA



https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
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https://lesson.edu.ru/04/10

Xumws, 10 xnace/ I'a6puensta O.C., OctpoymoB W.I'., Cnagkos C.A., AKITMOHEpHOE 00IIECTBO
«3narensctBo «IIpocBemenue»,2021 r

Xumus, 11 xkmace/ I'abpuensa O.C., Octpoymon W.I'., Cnagkos C.A., AKIImoHEpHOE 0011ECTBO
«M3narensctBO «IIpocBemenne»,2021r.

METOJUYECKUE MATEPHUAJIBI JISA YYUTEJIS
Xumusi(6a30BblilypoBeHb). Peann3anus o0pa3oBaHus: METOMUECKOE TocoOue JuIst yauTens /

Kasepuna A. A., [Inuyruna I'.B.; nox pea.I'. B. [Iuuyrunoii. M. : ®T'BHY «ucTuTyT
cTpaTeruu pa3BuTus oopazosanusi PAOy», 2022 81 c.:ui.

INUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
https://edsoo.ru/rabochie-programmy/
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