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IHosicHUTEIbHAS 3aNIUCKA

Pabouas nmporpamma mo xumuu aist 8-9 kiaccoB (0a30BbI YPOBEHb) COCTABJICHA B
COOTBETCTBHH C:

- denepanbHBIM TOCYJAPCTBEHHBIM 00pa30BaTENBHBIM CTaHAAPTOM OCHOBHOTO
oO1rero oopa3zoBanus (YTBEpXKIEH NMpUKa3oM MuHuCTEpCcTBa 00pa30BaHUsI MHAYKU
Poccuiickoit  ®eneparuu ot 17.12.2010r. Ne 1897), ¢ wu3MeHEHUSIMU U
nononHeHusimu 29.12.2014, 31.12.2015, 11.12.2020 r (®T"OC O00);

- OcHOBHOI 00pa30oBaTeIbHOM MNPOrpaMMOMOCHOBHOIO 0O0IIEro oOpa3oBaHUs
MBOY «Cnapckas COIL»;

-IIporpammoii o6mieoOpazoBaTenbHbIX yupexaenuid. ABtopa ['apaH.H. Xumus. —
M.: IIpocsemienune, 2013 r.;

- IlomoxkxeHneM o CTPYKType, MOpSAIKEe pa3pabOTKH M YTBEPXKICHUS paboumx
nporpaMm yueOHbIX KypcoB, npeamMeroB, qucuuiuind no ®I'OC (HOO, OO0, COO)
B MBOVY «Cnasckas COIL»

Cpoxk peanuzanuu nporpaMmmbl:2024-2025y4eOHblit TO.

YMK

Jlannast pabouasi mporpaMma peajansyercsi B yueOHUKax it 0011e00pa3oBaTebHbIX
yupexaenun aBTopos I'. E. Pynsuruca

u®. I'. Genpamana «Xumus. § kinace» u «Xumus. 9 kmace». Pabouas mporpamma
packphIBaeT cojepkanue oOydeHus XuMuu B 8—9 kiaccax 0011eo0pa3oBaTesIbHbIX
yupexjaenuid. OHa paccuntana Ha 136 4 B rof (2 4 B HEAEINIO).

I[Inanupyembie pe3yJibTaThl OCBOCHUSI YUeOHOr0 npeaMeTa « XuMHUs»

N3yueHne XUMHUHM B OCHOBHOHM IIKOJE MAET BO3MOXKHOCTh JOCTHYb CIEIYIOLIUX
pE3yIAbTATOB B HAIIPABJICHUU JIUYHOCTHOIO PAa3BUTHUSA:

1) BOCITUTAHHE POCCUHUCKOM T'PaKIAHCKON MIACHTUYHOCTH: IMATPUOTU3MA, JTFOOBU
U yBaxeHus K OTedecTBY, UyBCTBa FOpPAOCTH 3a CBOI PoJuHY, 32 POCCHICKYIO
XUMUYECKYIO HAYKY;

2) dbopmupoBaHue IIEJIOCTHOTO MHUPOBO33pPEHU, COOTBETCTBYIOLIETO
COBPEMEHHOMY YPOBHIO DPa3BUTHUS HAayKH W OOIIECTBEHHOW MPAKTHUKH, a TaKKe
COIIMAILHOMY,  KYJIbTYPHOMY, SI3BIKOBOMY H  JIYXOBHOMY  MHOT0O00Opa3uio
COBPEMEHHOT'O MUPA;

3) dbopMHUpOBaHUE OTBETCTBEHHOTO OTHOIICHHS K YYEHHIO, TOTOBHOCTH W
CIIOCOOHOCTH K CaMOpPa3BUTHIO U CamMOOOpa30BaHUI0O HA OCHOBE MOTHBAIIUU K
OOy4eHHIO W TO3HAHWIO, BBHIOOPY MPOPMIHLHOIO OOpa3oBaHHWs Ha OCHOBE
uHOpPMAIIMK O CYHISCTBYIONIMX MPOPECCUAX W JHYHBIX NPOodecCHOHATHHBIX
MPEANOYTeHH, OCO3HAHHOMY IOCTPOCHUIO WHJUBUAYAIbHOW 00pa3oBaTeNbHON
TPACKTOPHUH C YUETOM YCTOMYMBBIX MTO3HABATEIILHBIX HHTEPECOB;



4) dbopMupoBaHUE KOMMYHUKATUBHOW KOMIIETEHTHOCTH B 0Opa3oBaTEIbHOM,
OOLIECTBEHHO MOJIE3HOM, YUEOHO-UCCIEA0BATENIbCKOM, TBOPUECKOW U APYIHX BHJAX
TeSITebHOCTH;

5) dbopMupoBaHuEe MOHUMAHUSI LIEHHOCTH 370pOBOr0 M 0Oe30macHoro oobpasa
KU3HU; YCBOEHHWE TMPABWJ WHIMBHUIYAJIbHOTO U KOJUIEKTUBHOTO 0€30MacHOr0
MOBEJICHUS B YPE3BBIYAMHBIX CUTYAIUAX, YTPOXKAIOIINX KU3HU U 3J0POBBIOIIOICH;
6) dopMupoBaHuEe MO3HABATENBHON W HMH(DOPMAIMOHHOW KYyJIbTYphl, B TOM
YU CIIepa3BUTHEHABBIKOBCAMOCTOATEIbHONPAOOTHI Cy4€OHBIMUIIOCOOUSIMU U
KHUATaMH, JAOCTYITHBIMUMHCTPYMEHTAMHU TEXHUYECKUMU CpeacTBaMu
WH(GOPMAITMOHHBIX TEXHOJIOTHIA;

7) (GbopMHUpOBaHUE OCHOB JKOJIOTMYECKOTO CO3HAHMA HAa OCHOBE MpPHU3HAHUS
LIEHHOCTU >KM3HU BO BCEX €€ MPOSBICHHUSIX M HEOOXOJMMOCTH OTBETCTBEHHOTO,
Oepe’KHOT0 OTHOIICHMS K OKpY>Karollen cpeje;

8) pa3BUTHE TOTOBHOCTH K PEIICHUIO TBOPYECKUX 3a7ad, YMEHHS HaXOIUTh
aJIeKBaTHBIE CIOCOOBI TIOBEJIEHUS W B3aMMOJCHCTBHS C MapTHEpPAMU BO BpeMs
yu4eOHON M BHEYy4YeOHOH MeSTeNbHOCTH, CIHOCOOHOCTH OLEHUBATH MPOOJIEMHbIE
CUTyalld ¥ OIEPAaTUBHO TIPUHUMATh OTBETCTBCHHBIC PEIICHUS B Pa3IUYHBIX
NPOAYKTUBHBIX BHUAAX JESITENbHOCTH (yueOHas MOUCKOBO-HCCIIE0OBATENbCKAS,
KJyOHas, MPOEKTHAas!, KPY>KKOBas U T. II.).

MeTanpeaMeTHbIMM  pe3yJbTaTaMUd OCBOEHHUSI OCHOBHOI  00pa3oBaTesbHOMN
IpOrpaMMbl OCHOBHOT'O O0IIIEro 00pa30BaHus SABIISIOTCS:

1) OBJIQZICHUE HaBBIKAMH CaMOCTOSITEIBHOIO NPUOOPETEHUs HOBBIX 3HAHUH,
OpraHM3aluY yYeOHOMU AESITeIbHOCTH, IIOUCKA CPEICTB €€ OCYILECTBICHNUS,

2) YMEHHUETIIIAaHUPOBATHITY TUIOCTHKCHHS IeJICHA0CHOBECAMOCTOS TEIIHHOTO
aHAIIN3ayCIIOBUHUCPEICTB ~ UXIOCTHIKEHUS,  BBIICIAThATBTEPHATHBHBIECITOCOOBI
JTOCTHDKEHUSI 1IeJIM M BBIOMpaTh Haubosee 3(DQPEeKTHBHBIN CIIOCO0, OCYIIECTBISTH
TIO3HABATEIBHYIO PE(IICKCUI0 B OTHOIICHWW JCHCTBUN MO PEIICHUIO yYEOHBIX U
NIO3HABATEIBHBIX 33/1a4;

3) yMEHHE TOHHMAaTh MpOOJeMy, CTaBUTh BOIPOCHI, BBIIBUTATh THIIOTE3Y,
JaBaTHOMPENICTICHUST TOHATHUSM, KJIACCU(PUIIMPOBATh, CTPYKTYpHpPOBAaTbMAaTEpHUa,
IPOBOAUTH  OKCIEPUMEHTHI,  apPryMEHTHPOBAaTh  COOCTBEHHYIO  TO3UIIHIO,
(bopMynHpPOBaTH BHIBOJBI U 3aKITIOYCHHUS;

4) YMEHHE COOTHOCUTh CBOM JCHUCTBUS C IUIAHUPYEMBIMHU pE3yJIbTaTaMH,
OCYILECTBIIATh KOHTPOJIb CBOEU JEATENBHOCTH B MPOLIECCE NOCTHXKEHHUS PE3yJIbTaTa,
OTIPEJIENISITh CIIOCOOBI IEUCTBUI B paMKax MPEISIOKCHHBIX YCIOBUU U TPEOOBAHMIA,
KOPPEKTUPOBATH CBOU JICMCTBUS B COOTBETCTBUU C U3MEHSIOIICHCS CUTYAIEH;

5) dbopMHUpOBaHUE U Pa3BUTHE KOMIIETEHTHOCTH B 00JIACTH WCIOJIb30BAHMS
WHCTPYMEHTOB W  TEXHHUYECKUX CpPEJACTB  HWHMOPMAIMOHHBIX  TEXHOJIOTHH
(KOMIIBIOTEPOB M MPOTPAMMHOTO OOECTedeHHs]) KaK WHCTPYMEHTAIBHONW OCHOBBI
pPa3BUTUS KOMMYHHKAaTUBHBIX

WII03HABATEIbHBIXYHUBEPCAIbHBIXy4€OHbBIX ICHCTBHUIA;

6) YMEHUE CO3/1aBaTh, MPUMEHSITh U MpPeoOpa3oBbIBATH 3HAKKM M CUMBOJIBI,
MOJIEIN U CXEMBI JIJIsl pEUIeHUs YYeOHBIX U MMO3HABATEIbHBIX 33/1a4;



7) YMEHHE W3BJIEKATh HHPOPMALMIO M3 PA3IUYHBIX HCTOYHUKOB (BKIHOYAs
CpelcTBa MacCOBOM MH(POPMALIMM, KOMIAKT-AUCKA Y4eOHOr0 Ha3HAYEHUS, PECYPCHI
HuTepHeTa), cCBOOOAHO NOJIB30BATHCS

CIIPaBOYHOMIIUTEPATYPOIl,BTOMUUCICUHAITIEKTPOHHBIXHOCUTEIISIX,

co0J1t01aTh HOPMBI HH(POPMAITMOHHON U30UPATETBLHOCTH, ITUKH;

8) yMEHHE Ha MPaKTUKE IOJb30BaThCSA OCHOBHBIMH JIOTMUECKUMH MPUEMAMU,
METOJaMU HaOJIIOJCHUs, MOJEIUPOBaHUsA, OOBSICHEHHUS, peIIeHUs] MpooIieMm,
MIPOTHO3UPOBAHUS U JP.;

9) YMCHHUC OPraHHU30BaTh CBOIO KM3Hb B COOTBCTCTBUH C IMPCACTABICHUAMHU O

3I0POBOM 00pa3e *KU3HH, MpaBax U OOSI3aHHOCTAX TPaXKJAaHWHA, IEHHOCTIXOBITHS,
KYJbTYPbI U COUAIBHOTO B3aUMOACHCTBUA;

10) YMCHUC BBITTOJIHATBIIO3HABATCIIBHBIC U IIPAKTUYCCKUC 3adaHNA, BTOM YHUCIIC
ITPOCKTHBIC,
11) YMCHHUC CaMOCTOATCIIBHO U Apr'YMCHTUPOBAHHO OLICHHUBATL CBOU I[eﬁCTBHH 151

JEUCTBHSI OJHOKJIIACCHUKOB, COJIEp)KATEIbHO OOOCHOBBIBAas MPABWIHHOCTh WU
omuOOYHOCTh  pe3yibTaTa W  crnocoba  JeWCTBHUS, aJeKBAaTHO  OIEHUBATh
00BEKTUBHYIO TPYJIHOCTh KaK Mepy

(haKTHYECKOTO WJIM MPEJIoIaraéMoro pacxojia pecypcoB Ha pEIICHHE 3ajauu, a
TaK)k€ CBOM BO3MOXKHOCTHU B JIOCTHIYKEHHH II€JTH ONPEICIEHHON CII0KHOCTH;

12) yMeHue pabortarb B rpynne — 3(Q(PEKTUBHO COTPyAHHYATH U
B3aMMO/JICHCTBOBATh HA OCHOBE KOOPJMHALIMU PA3TMYHBIX MO3HUIMI MPUBBIPAOOTKE
0O0IIIero pelieHusi B COBMECTHOU JesATENbHOCTH; CIyIIaTh NapTHEPa, (GopMyIupoBaTh
U apryMEHTHUPOBAaTh CBOE MHEHHUE, KOPPEKTHO OTCTaWBaTh CBOIO MO3UIUI0O U
KOOPJUHUPOBATH €€ C MO3UIMEN MapTHEPOB, B TOM YKCJIE B CUTYAIlMU CTOJIKHOBEHHS
MHTEPECOB; MPOIYKTUBHO pa3peliaTh KOH(MIUKTHI Ha OCHOBE y4€Ta MHTEPECOB U
NO3UIMH BCEX €ro YYaCTHUKOB, IMOMCKA M OLEHKH albTEPHATUBHBIX CIOCOOOB
paspenieHus: KOH(IUKTOB.

IIpeaMeTHBIMHU pe3yjabTaTaMu ocBoeHHS OCHOBHOM 00pa3oBaTeIbHON IPOTrpaMMBbl
OCHOBHOTO 00111eT0 00pa30BaHUs SBISIOTCS:

1) dbopMupoBaHUE TMEPBOHAYAIBHBIX CHUCTEMATU3UPOBAHHBIX MPEICTABICHUN O
BEIIECTBAX, MX TPEBPAIICHUAX U TMPAKTUYECKOM TPUMEHEHUHU; OBJIAJCHUE
MOHATUIHBIM aNapaToM U CHMBOJIIMYECKHUM SI3bIKOM XMMHH;

2) OCO3HAHNEOOBEKTUBHOM3HAYMMOCTUOCHOBXHMUYECKOMHAYKUKAKOOIACTH
COBPEMEHHOTO E€CTECTBO3HAHMS, XUMHUYECKUX TMPEBpAIICHUN HEOPraHUYECKHX |
OPraHUYEeCKUX BEUIECTB KaK OCHOBBI MHOTMX SIBIICHUM KUBOW M HEKUBOU IIPUPOJBI,
yrayOJaeHue IpeiCTaBICHU 0 MaTepUaIbHOM E€IUHCTBE MUPA;

3) OBJIaJICHNE  OCHOBAaMHU  XHMHYECKOW  TPaMOTHOCTU:  CIHOCOOHOCTHIO
aHAM3UPOBATHh U OOBEKTUBHO OIICHUBATH KU3HEHHBIE CUTY-

alliy, CBS3aHHBIC C XWMHEH, HaBBIKAMH OC€30ITaCHOr0 OOpaIlleHHsI C BEIICCTBAMH,
HCTOJIb3YEMBIMU B MOBCEAHEBHOW JKM3HU; YMEHHEM AaHAJIW3WPOBATHh U TJIAHUPOBATH
JKOJIOTHYECKH Oe30MmacHoe TIOBEICHHE B IMEISIX COEpeKEHUS 370pOBbI U
OKPY’KAIOIIEH CPEbI;

4) dbopMuUpoBaHHWE  YMEHHUM  yCTAHABIMBATh  CBA3U  MEXKIY  pEaIbHO
HaO0JII0JaeMBIMUXUMHYECKUMHUSBICHUIMUHUITPOIIECCAMU, PO CXOASIINMHUB
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MUKpPOMUPE, OOBSICHATh IPUUUHBI MHOTOOOpa3us BEIIECTB, 3aBUCUMOCTh UX CBOWCTB
OT COCTaBa M CTPOEHHUSI, @ TAKKE 3aBUCUMOCTb IIPUMEHEHHUSI BELIECTB OT UX CBOMCTB;

5) NpUOOpETEeHHE OMbITa MCIOIB30BAHUS PA3IMYHBIX METOJIOB H3YUCHHS
BEIIECTB; HAOMIOJACHUS 3a WX NPEBPALICHUSIMH TPU IPOBEICHUU HECIOKHBIX
XUMHYECKUX SKCIEPUMEHTOB C HCIOJIb30BAaHUEM JaOOPATOPHOTO OOOpYAOBaHUS U
pruOOpoB;

6) YMEHHE OKa3blBaTh MEPBYIO MOMOIIL MPH OTPABICHUSX, OKOTaX W JPYTHX
TpaBMax, CBSI3aHHBIX C BEILIECTBAMHU U JAOOPATOPHBIM 000PYAOBAHUEM;

7) OBJIaJicHUE MpuéMaMu paboThl ¢ MH(POpPMaLUEH XUMUYECKOTO COJAEpKaHUS,
Mpe/iCcTaBlIeHHON Bpa3zHoU (opme (BBUAETEKcTa, (popmyi, rpadukoB, TaOIMYHBIX
JAHHBIX, cXeM, ororpaduii u ap.);

8) co3ZgaHue OCHOBBI i (GOPMHPOBAHUS HWHTEpEca K PACIIUPEHUIO U
yIIyOJIGHUI0O XUMHUYECKHX 3HAaHWW W BBIOOpa XMMHUHU KaK MPOPMIBHOTO TpeaMeTa
Opu TMepexofie Ha CTyNeHb cpeaHero (MogHOro) obuiero oOpa3oBaHUs, a B
JanbHeHIeM U B KauecTBe cepbl cBoei mpodeccuoHaIbHOM 1eITeTbHOCTH;

9) (dopMupoBaHUE MPEACTABICHUI O 3HAYEHUU XUMUYECKOW HAyKH B PEIICHUU
COBPEMEHHBIX IKOJIOTMYECKHUX MPOOJIEM, B TOM YHUCIIE

BIPEIOTBPAIICHUU TEXHOT€HHBIXHIKOJIOTHIECKIXKATACTPOQ.

Ilnanupyembie pe3yJibTaThbl OCBOCHUS Y4e0OHOI0 NpeaMeTa

Beinyckauknayuyumecs:

. OINKCHIBATh CBOMCTBA TBEPIBIX, KUIKHUX, Fa3000pa3HBIX BEUIECTB, BB
UX CYLIECTBEHHbIE IPU3HAKY;

. XapakTepu30BaTh BEIIECTBA IO COCTaBy, CTPOCHUIO U CBOWCTBaM,
yCTaHABJINBAaTh MPUYUHHO-CJIEACTBEHHbIE CBA3U MEXIY JNAHHBIMH
XapaKTEPUCTUKAMU BEILIECTBA;

. PAcCKpbIBaTh CMBICI OCHOBHBIX XHMHYECKHX IOHATHI: aTOM, MOJIEKYJa,

XUMHYECKUM 3JIEMEHT, IIPOCTOE BEIIECTBO, CJIO0KHOE BEIIECTBO, BAJCHTHOCT,
VCIOJIb3Ys 3HAKOBYKOCUCTEMY XUMMUHU,

J U300pakaTh COCTaB IMPOCTEMIINX BEIIECTB C TOMOIIBI0 XUMUYECKUX
(GbopMyIT U CYIIHOCTh XUMHUYECKUX PEAKIINI C TOMOIIBI0 XUMUYECKUX YPaBHEHUN;

J BBIYUCIIATROTHOCUTENIBH YIOMOJIEKYJISIPHY FOUMOJISIPHYIOMACCHIBELIECTB, a
TaKX€ MACCOBYIO JIOJIF0 XUMHUUYECKOIO 3JIEMEHTA B COCIMHEHUSX;

J CPaBHUBATHIIOCOCTABYOKCH/IbI,0CHOBAHH S, KUCIIOTBL, COJIU;

J KJIacCU(UIIUPOBATH OKCUJIBI 1 OCHOBAHUS IO CBOMCTBAM, KHCIOTHI 1 COJIA —
10 COCTaBYy;

J OMKUCHIBATh COCTaB, CBOMCTBA WU 3HA4YE€HHE (B MPUPOJAE W NPAKTHUECKOU
NEATEeNIbHOCTU YEJIOBEKA) MPOCTHIX BEIIECTB — KUCJIOPOAa U BOJAOPO/A;

J M0JIb30BaThCIA00PATOPHBIMOOOPYI0BAHUEMUXUMHUECKONTIOCY I0M;

J IPOBOJNTH HECTIOKHBIE XUMUYECKUE OIBITHI M HAOIOACHUS 32 U3MECHECHUEM

CBOMCTB BEIIIECTB B MPOLIECCE HMX MPEBpAIlEHUI; COOMI0AAaTh MPaBUIA TEXHUKHU
0€30MacHOCTHU MPU MPOBECHUH HAOJIOJCHUHN U OMBITOB;



. pa3nuyaTh  OKCIEPUMEHTAIbHO  KHUCIOTHI W IIEJNOYH, TOJB3YICh
MHIUKAaTOpPaMH; OCO3HAaTh HEOOXOAMMOCTb COOJIIOJIEHHS Mep O€30MacHOCTU MpH
00pallleHnH C KUCIOTaMHU U I1EJI0YaMu.

) KIacCU(UITMPOBATHMHOT000PA3NEXUMHUECKUX PEAKIIUH

) U3YYUTCBOMCTBAMETAILIOB, HEMETANIOBUUX COSTMHCHUN

BbINyCKHUK nOIyUUmM 603MONCHOCHIb HAYUUMBCA

) IPaMOTHOOOPAIIATHCICBEIICCTBAMUBIIOBCEIHEBHON JKU3HH;

o 0CO3HABaTh HEOOXOIUMOCTb COOIOICHHSI TPABUIT SKOJIOTHYECKH O€30IaCHOTO
MOBEJCHUS B OKPYKAKOLIEW IPUPOJHOMN CPELIE;

) NOHMMATh CMBICI W HEOOXOAUMOCTH  COOJIFOJICHHSI — TIPEANHMCAHUMH,

npejiaraéMblX B HHCTPYKIUSAX [0 HCIOJb30BAHUIO JIEKAPCTB, CPEICTB OBITOBOM
XUMUH U JP.;

° HCITOJIL30BaTh MPUOOPETCHHBIC KJIFOYEBBIC KOMIIETEHTHOCTH npu
BBITIOJIHEHUUHUCCIIEIOBATEIbCKUXITPOCKTOBION3YUCHUOCBOMCTB,CIIOCO00B
MOJIyYEHUSI U PACTIO3HABAHUS BEIIECTB;

° Pa3BUBAaTbKOMMYHUKATHBHYIOKOMIIETEHTHOCTD, UCTIOJIb3YS cpeacTBa
YCTHOTOUTTUCHbMEHHOTOOOIIEHUSI,  MPOSBIATHIOTOBHOCTHKYBAXXEHUIOMHON  TOUYKHU
3peHHs TIPU 00CYKICHUU PE3YIHTATOB BBHIOJHEHHON PaOOTHI;

° OOBEKTUBHO OIIGHUBAaTh HHQPOPMAIIUIO O BEIIECTBAX M XHUMHUYECKUX
mpoiieccax, KPUTHYECKM  OTHOCHUTBhCS K  IICEBAOHAy4YHOW  WHGOpMAIUH,
HEJI0OpOCOBECTHOMN peKJiaMe, KAaCaroIIeCsl NCIOIb30BaHUs PA3IMYHBIX BEIIECTR.
Ilepuognuecknii 3aKOH M NMEPUHOAMYECKAST CHCTEMAa XHMHYECKHUX JJIE€MEHTOB
JA.A. MenaeneeBa. CTpoeHue BelecTBa.

BeinyckHuMK Hayyumca:

o KJacCU(UIUPOBATh XUMHUYECKHME JJEMEHThl Ha METaJIbl, HEMETalIbl,
AIIEMEHTHI, OKCUIbI M THUAPOKCUIBI KOTOPHIX aM(pOTEPHbI, U WHEPTHBIC DJIEMEHTHI
(rasel) 1751 OCO3HAHMS BaKHOCTU YIOPSIAIOUYEHHOCTH HAYYHBIX 3HAHUI;

o packpbIiBaTbCMBbICIIIIEpUOANYECKOT03aK0HA/[. .M enaeneena;

o ONMKCHIBATh U XaPAKTEPHU30BATh TAOIMUHYIO (HOPMY MEPUOIUUECKON CUCTEMBI
XUMUYECKHUX AJIEMEHTOB;

o XapakTepPU30BaTh COCTAB ATOMHBIX SIJIEP U PACIPEAEIICHUE YUCIIA 3JIEKTPOHOB

[0 DJJICKTPOHHBIM CJIOSIM AaTOMOB XHMMHUYECKHMX 3JIEMEHTOB MaJbIX IIE€PUOIOB
MIEPUOIUYECKON CUCTEMBI, & TAKKE KaJus U KaJlbLus,

o pa3nuyaTh BHUIBl XMMWUYECKOM CBA3U: HOHHYK, KOBAJIECHTHYIO IOJIPHYIO,
KOBAJIEHTHYIO HENIOJSIPHYIO U METAJIIMYECKYIO;

o M300paXkaTh AJICKTPOHHBIE (HOPMYIIBI BEMIECTB, 00PA30BAHHBIX XUMHYECCKUMU
CBSI3SIMH PAa3HOIO BUJIA;

o BBISIBJISITH ~ 3aBUCUMOCTh ~ CBOMCTB  BEIIECTBA  OT  CTPOCHHUS  €r0
KpUCTAJITMYECKOUPEIETKN (MOHHOM,aTOMHOM, MOJIEKYJIIPHOM,



METAJUTMYECKOMN );

° XapaKTepU30BaTb XUMHUYECKHE JJIEMEHTBl U HMX COEAUHEHHUS HA OCHOBE
MOJIO’KEHUSI DJIEMEHTOB B MEPUOJMYECKON CHCTEME U OCOOCHHOCTEH CTPOCHUS HX
aTOMOB;

° OIMCBHIBATh OCHOBHBIE TMpeAnoCbUIKM OTKpbITUA J[.M. MenneneeBbim
MEPUOANYECKOr0 3aKOHA W NEPUOJUYECKONW CHUCTEMbl XHUMHUUYECKUX DIIEMEHTOB WU
MHOT'000pa3HYI0 HAyYHYIO JESITEIbHOCTh YUCHOTO;

° XapaKTepU30BaTh HAay4YHOE u MHUPOBO33PEHUYECKOE 3HAUYCHUE
MEPUOAUYECKOr0 3aKOHA U NEPUOJUYECKOU CUCTEMBI XMUMHUUYECKUX dIeMeHTOB/].I.
Menpeneena;

° OCO3HABaTh HAYYHBIC OTKPBITHS KaK PE3yibTaT JIUTEIbHBIX HAOIIOJECHUN,
OIBITOB, HAYYHOW MOJIEMHUKH, MPEOJOJICHUS TPYAHOCTEN U COMHEHUI.
BbInyCKHUKROIYUUMBOIMOIHCHOCIbHAYUUMbCA

L4 OCO3HABATb 3HAYCHHC TCOPCTUUCCKUX 3HAHUM JJIA HpaKTquCKOﬁ
ACATCIIBHOCTH YCJIOBCKA,

L4 OIIUCBIBATH HN3YUYCHHBIC OOBEKTBHI KakK CUCTCMbI, TIPUMCHAA JIOTUKY
CUCTCMHOI'O aHaJIn3a,

L4 IMPUMCHATL 3HAHUA O 3dKOHOMCPHOCTAX HGpHO}IH‘ICCKOﬁ CHUCTCMBI

XUMHUYECKUX JJIEMEHTOB JJii OOBSICHEHUS W TPEIBUJICHHUS CBOMCTB KOHKPETHBIX
BEIICCTB;

° pa3BuBaTh MHOOPMAIIMOHHYIO KOMIIETEHTHOCTh MOCPEACTBOM YTIyOJICHHS
3HAaHUH 00 HMCTOPUU CTAHOBJICHMS XMUMHYECKOW HAayKH, €€ OCHOBHBIX IOHSTHH,
MEPUOJIUYECKOr0 3aKOHA KAaK OJHOTO M3 BAXXHEHIIUX 3aKOHOB MPHUPOIBI, a TAKKE O
COBPEMEHHBIX JOCTHKECHUSAX HAYKU U TEXHUKHU.

MHoroo0pa3ue XUMHUYECKHX PeaKUuil.

BoinyckHuk Hayuumca:

° 00BSICHATHCYThXUMHYECKHUXITPOIICCCOB,;

° Ha3pIBaTh TMPU3HAKK UM YCIOBHUS TPOTEKAHUS XUMHYECKHUX
peaKuuii;

° YCTAHABIIMBATh IPUHAIJICKHOCTh XHMHUYECKOW pEAKIUu K

OTIPEJICTICHHOMY THITY 1O OJJHOMY U3 KJIacCU(UIIUPOBAHHBIX TPU3HAKOB:

1) mo yucity ¥ cocTaBy MCXOJHBIX BEHIECTB M MPOIYKTOB PEAKIUU (PCaKIIuu
COCIMHEHHUS, PA3NIOKECHHUSI, 3aMEIICHUS U OOMEHA);

2) TI0 BBIJICIICHUIO WJIM TIOTJIOIICHUIO TETUIOTHI (PEaKIuu SK30TEPMUICCKHIE U
SHJOTEPMUYECKHUE);

3) N0 W3MCHEHUIO CTENCHEW OKHUCICHHS XWMHUYECKHX  JJICMCHTOB
(OKHCIUTETBbHO-BOCCTAHOBUTENIBHBIE PEAKIIUH );

4) mooOpaTuMocTHUIporecca(peaknnuoOpaTHMbIEHHEOOpaTUMBIC);



o Ha3bIBaTh (PAKTOPBI, BIMSIONIME HA CKOPOCTh XHUMHUYECKHUX
peaxkumit;

o Ha3bIBaTh (PAKTOPBHI, BIMSIONIME HA CMEIICHHUE XUMHUYECKOTO
paBHOBECHS;

o COCTaBJIATH YPABHEHMS DJIEKTPOJUTUYECKON JIHCCOLMAIUU
KHUCJIOT, IIEJI0YEH, COJIEH; IOJHBIE U COKpPAIICHHbIE MOHHBIC YPAaBHECHUS
peakuuii oOMeHa; ypaBHEHHUS OKHUCIUTENbHO - BOCCTAHOBUTEIBHBIX
peaxkumit;

o IPOTHO3UPOBATh  MPOAYKTHl ~ XUMHUYECKUX  PEAKUUM IO

dopMynam / Ha3BaHMSIM MCXOJHBIX BEIECTB; ONPENENATh HCXOJHbIE
BellecTBa o (popmyliaM / Ha3BaHUSM MPOYKTOB PEAKIIUU;

J COCTaBJISATh YpaBHEHUS peakuuii, COOTBETCTBYIOIIMX
NOCJIEIOBATEIBHOCTU  («LETOYKEe»)  MpEeBpalleHUul  HEOpPraHMYeCKHX
BEILECTB Pa3JIMYHbIX KJIACCOB;

° BBISIBIATH B npouecce AKCIIEPHUMEHTA MIPU3HAKH,
CBUJIETEILCTBYIOIIHNE O MPOTECKAHUU XUMHUYECKON peakiny;

° FOTOBUTh PAacTBOPbl C ONPEICICHHOW MacCOBOW JOJIEH
PacTBOPEHHOI'O BEILIECTBA;

° ONpEAEsATh XapaKTep Cpelibl BOJAHBIX PACTBOPOB KHUCIOT U
HIEJI0YEH IO U3BMEHEHUIO OKPAaCKU MHIMKATOPOB;

° NpPOBOAUTh  KA4YECTBEHHBIC  PEAKIMU,  MOJTBEPKAAIOIINE

HaJIMYMC B BOAHBIX paCTBOPAaX BCIICCTB OTACIBHBIX KATUOHOB H aHHUOHOB.
BbIHyCKHI/IKI’IOlellum603M0.7{CHOCmbHayllumbCﬂ:

° COCTaBJIATh MOJIEKYJISIPHBIE W TOJIHBIE MOHHBIE YPAaBHEHUS 10
COKpAalICHHBIM HOHHBIM YPaBHEHUSIM;
° MIPUBOIUTH IPpUMEPBHI peaKIuu, TTOJITBEPHKIAOIIN X

CymcCTBOBAHHUC B3aNMOCBA3HU MCIKIY OCHOBHBIMHA KJlacCaMH
HCOPraHNMYCCKUX BCUICCTB,

o IPOTHO3UPOBATh  PE3yJbTaThl  BO3JACUCTBUS  PA3IUUHBIX
(aKkTOpOB Ha CKOPOCTh XUMHUUYECKON PEAKIUU;
o IPOTHO3UPOBATh  PE3YyJbTAaThl  BO3IAEHUCTBUS  Pa3IMYHBIX

(haKTOpOB Ha CMEIICHUE XMMUICCKOT'0 PABHOBECHSI.
MHuoroo0pa3ue BeliecTB.

BoInyCKHUK Hayuumca:
o ONpPEAEATh IPUHAIICKHOCTh HEOPraHMYECKUX BEIIECTB K
OJTHOMY W3 M3YYEHHBIX KJIACCOB/TPYII: METAJUTBl U HEMETAJUIbI, OKCHIBI,
OCHOBAaHMS, KUCIIOTHI, COJIH;

o COCTaBIATH(OPMYIIBIBEIIECTBIIONXHA3BAHMSIM;

o ONpPEAEATh BAJICHTHOCTh U CTENEHb OKUCIICHUS JJIEMEHTOB B
BEILIECTBAX;

o COCTaBJISATh (POPMYJIbl HEOPraHMYECKUX COEAUHEHUU M0

BAJICHTHOCTAMUCTCIICHAMOKHNCICHUASJICMCHTOB,aTAKXKE3apsAaaM



MOHOB, YKa3aHHbIM B TaOJHIIE PACTBOPUMOCTH KHCJIOT, OCHOBAHHUI U
COJICH;

° OOBSICHSIT 3aKOHOMEPHOCTH U3MEHEHUS (PU3MUECKUX U
XUMHYECKUX CBOMCTB TMPOCTBIX BEIIECTB M UX BBICHIUX OKCHUIOB,
00pa30BaHHBIX 3JIEMEHTAMU BTOPOTO U TPETHETO MEPUOIOB;

o Ha3bIBaTh OOIME XWMHYECKUE CBOWCTBA, XapaKTepHbIC IS
TPYIII OKCUJIOB: KUCIOTHBIX, OCHOBHBIX, aM(DOTEpPHBIX.

o Ha3bIBaTh OOIIME XWMHYECKUE CBOWCTBA, XapaKTepHbIC IS
KaXKJI0TO KJIaCCa BEUIECTB;

o MIPUBOAUTHIIPUMEPBIPEAKIINN, MTOATBEPKIAOIMMUXXUMUYECKHE
CBOMCTBAa HEOPraHMYECKUX BEIIECTB: OKCHAOB, KHUCIJIOT, OCHOBAaHUU W
COJICH;

o ONPENENISATh BEIIECTBO — OKHUCJIUTENb M  BELIECTBO —
BOCCTAHOBHUTEJb B OKHCIIUTEILHO — BOCCTAHOBUTEJIbHBIX PEAKLIMAX;

o COCTaBJISITh DJIEKTPOHHBIA OajaHC MO MPEIJIOKEHHBIM CXeMaM
peaxkuuu;

o NPOBOJIUTH  JTAOOPATOPHBIE  OMBITHI,  MOJTBEPIKIAIOIIHE
XUMHUYECKHUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTAaHUYECKUX BELIECTB;

o MIPOBOJIUTH JTA0OPATOPHBIE OMBITHI IO TTOJTYUYCHUIO HCOOUPAHUTO

ra3o00pa3HbIX BEIHIECTB: BOJOPOZA, KHCIOpPOJa, YIJICKUCIIOrO Trasa,
aMMHaKa; COCTaBJIATh YPAaBHEHUSI COOTBETCTBYIOIIUX PEAKIIUN.

BbINyCKHUKIOJYYUTE03MOHCHOCHbHAYUUMbCA .

* IPaMOTHOOOPAIATHCICBEIECTBAMUBIIOBCETHEBHOWKU3HHY;

* OCO3HaBaTh HEOOXOAMMOCTh COOJIIOJICHUS TPABWI  IKOJOTHYECKH
0€30MacHOTO MOBEICHUS B OKPYXKAIOIIEH MPUPOTHON Cpe/Ie;

* TIOHUMATh CMBICII M HEOOXOJUMOCTh COOJIIOJCHUS TPEIMUCAHUH,
IpeyiaraéMbIX B UHCTPYKIMSAX IO HCIIOJB30BAaHHUIO JICKAPCTB, CPEICTB OBITOBOM
XAMUH | JP.;

*  HCIOJIb30BaTh TMPUOOPETEHHBIC  KIIOYEBBIC KOMIIETEHTHOCTH  IPH
BBIMTOJHCHUH HCCJICIOBATEIBCKMX IMPOCKTOB MO HM3YYCHHIO CBOWCTB, CHOCOOOB
TIOJTYYCHUS ¥ paclio3HaBaHKs BEIICCTB;

* pa3BUBaTh KOMMYHHUKATHBHYIO KOMIIETEHTHOCTh, HCIIOJIB3ySI CpPEICTBA
YCTHOHM TUCHhMEHHOW KOMMYHHUKAIMU TPU paboTe ¢ TEKCTaMH ydeOHHKA |
JIOTIOJTHUTEIIBHOM JTUTepaTypO, CIIPAaBOYHBIMH TaOIUIIAMH, TIPOSBISITBIOTOBHOCTH
K YBOXCHHIO WHOH TOYKW 3pCHHS TPU OOCYKICHHH PE3YJIbTATOB BBINOJIHCHHOM
paboTHI;

* OOBEKTHBHO OIICHHBATh WH(OPMAIMIO O BEHIECTBAX W XHUMHYCCKUX
mporeccax, KPUTHYSCKH  OTHOCHTBCS K  TICEBIAOHAyYHOW  WMH(DOpMaImy,
HEJ00POCOBECTHOM peKiIaMe, KacaroIehcsl UCTIOIh30BaHUS Pa3IMIHBIX BEIIECTB.

* O0CO3HaBaTh 3HAYCHUEC TCOPCTHUSCKUX 3HAHWUH JUIS TPAKTHYCCKOM
JCSATEILHOCTH YEJIOBCKA,;

* ONWCHIBATH M3YyUYCHHBIC OOBEKTHI KaK CHUCTEMBI, NPUMEHSS JIOTUKY
CHUCTEMHOTO aHaJIN3a;

*  PUMCHATH3HAHUSIO3aKOHOMEPHOCTIXIIEPUOINICCKONCHCTEMBI
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XUMHYECKUX 3JIEMEHTOB Il OOBSICHEHUS U MPEABUACHHUS CBONCTB KOHKPETHBIX
BEILIECTB;

* pa3BHBaTh MHPOPMALMOHHYIO KOMIIETEHTHOCTh MOCPEACTBOM YIiayOJeHUs
3HAHUM 00 MCTOPUU CTAHOBIICHHMSI XUMHUYECKONM HAyKH, €€ OCHOBHBIX HOHSITHH,
MIEPUOANYECKOTO 3aKOHA KaK OJHOTO U3 BaXKHEUIINX3aKOHOB IIPUPOJIBI, a TAKKE O
COBPEMEHHBIX JTOCTHKECHUAX HAYKU U TEXHUKHU.

* COCTaBJAITb MOJIEKYJIDHBIE M TIOJIHBIE HOHHBIE YPaBHEHHA IIO
COKpalIEHHBIM NOHHBIM YPAaBHEHHUSIM;

* IPUBOAUTH NPHUMEPHl PEAKUUN, MOATBEPKIAIOIMINX CYLIECTBOBAHUE
B3aMMOCBSI3U MEK1Yy OCHOBHBIMHU KJIACCAMU HEOPTAHUYECKHUX BEILIECTB;

* MPOTHO3UPOBATh PE3YNbTAaThl BO3JEUCTBUS pPAa3IMYHBIX (PAKTOPOB Ha
U3MEHEHNE CKOPOCTU XUMUUYECKON pEAKLINH;

* MPOTHO3UPOBATh PE3YJbTAThl BO3JCWUCTBUSA pPAa3jIMYHBIX (PAKTOPOB Ha
CMEILEHNE XUMUYECKOT O PaBHOBECHSI.

* IPOTHO3MPOBATHXMMHUYECKHE CBOMCTBABELIECTB HA OCHOBE MX COCTAaBAU
CTPOCHHS;

* IIPOrHO3UPOBATH CIIOCOOHOCTH BEIIECTBA MPOSBIATH OKUCIUTEIbHBIC WIH
BOCCTAHOBHUTEJIbHBIE CBOWCTBA C YYETOM CTENEHEW OKHUCICHUS DIJIEMEHTOB,
BXOJISIIIIMX B €70 COCTAaB;

* BBISIBJISITh CYLIECTBOBAHUE T€HETUUECKON B3aMMOCBSA3U MEXKAY BELIECTBAMU
B PSAAY: IPOCTOE BEIIECTBO — OKCHJI — THAPOKCHJ — COJIb;

* OpPraHU30BbIBaTh, IIPOBOJAUTH YUYEHUYECKUE IIPOEKTHI I10 HCCIIEAOBAHUIO
CBOWCTB BEIIECTB, UMEIOLIMX BAXKHOE IIPAKTUYECKOE 3HAUCHHUE.
BhInyCKHUKIOTYYUTBO3MOKHOCTHHAYYUThCSH
* TPaMOTHOOOPAIIATHCACBEIECTBAMUBIIOBCE THEBHON KU3HU;

* OCO3HaBaTh HEOOXOJAMMOCTb COONIOACHUS TMPABUI IKOJIOTMYECKH O€30MacHOTO
MTOBEJACHUS B OKPYKAIOIIEH PUPOJTHON CPELE;
* IOHUMATh CMBICT M HEOOXOAMMOCTh COOJIIOICHUSI MIPEANUCAaHUN, TIPEIIaraeMbIX
B MHCTPYKIIUSX 110 UCIIOJIb30BAHUIO JIEKAPCTB, CPEICTB OBITOBOM XUMUH U JIP.;
* UCMOJIb30BaTh MPUOOPETEHHBIE KIIOYEBbIE KOMIIETEHTHOCTH IPHU BBITOJIHEHUH
UCCJIEIOBATEIBCKUX TMPOEKTOB MO H3YyYEHUIO CBOMCTB, CMOCOOOB IMOJMYyYEHHUS H
pacrno3HaBaHUsl BEILIECTB;
* pa3BHUBAaTh KOMMYHMKAaTHUBHYIO KOMIIETEHTHOCTb, UCIIOJB3Yysl CPENCTBA YCTHOU U
MUCbMEHHOW KOMMYHHUKAIlMM TIpu  paboTe C TeKcTaMu y4eOHHWKa |
JIOTIOJIHUTENIBHOM JIUTEepaTypo, CIpaBOUYHBIMH TaOIUI[AMH, TPOSBISTEIOTOBHOCTD
K YBO)XCHHUIO MHON TOYKHU 3pEHHs NMPU OOCYKICHUH PEe3yIbTaTOB BBINOJIHEHHOM
paboTHI;
* OOBEKTHBHO OLEHUBATh MH(POPMAIMIO O BELIECTBAX U XUMHUYECKHUX IMpPOLEccax,
KPUTHYECKH OTHOCHUTHCA K IICEBJAOHAYYHOW HH(POpMAIHU, HEA0OPOCOBECTHOM
peKIIaMe, KacaroleNCsl HCTIOJIb30BaHuUs PA3JIMYHbIX BELIECTB.
* OCO3HABaTh 3HAYCHUE TEOPETUYECKUX 3HAHUU I MIPAKTHUECKOMN AESATEIBHOCTH
YEJI0BEKa;
* OIMCHIBATh U3YUYEHHBIE OOBEKTHI KAK CUCTEMBI, IPUMEHSS JIOTUKY CUCTEMHOIO
aHaIu3a;
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* IPUMEHATh 3HAHHUS O 3aKOHOMEPHOCTSX MEPUOANYECKON CHUCTEMBbl XUMHYECKHX
AJIIEMEHTOB 151 OOBACHEHUS U NPEABUACHUS CBOMCTB KOHKPETHBIX BELIECTB;

* pa3BuBaTh HMH(POPMALMOHHYIO KOMIETEHTHOCTh IOCPEICTBOM YIiayOJeHus
3HaHHUU 00 UCTOPUU

CTaHOBJICHUSXUMUYECKOMHAYKH,EEO0CHOBHBIXITOHATHH, IEPUOJUIECKOT03aKOHA KaK
OJIHOTO M3 BaKHEHUIINX 3aKOHOB MPUPOJIbI, & TAKXKE O COBPEMEHHBIX JTOCTHUKEHUSIX
HAyKU U TEXHUKHU.

* IPUBOJUTH MPUMEPHI PEAKLUA, MOATBEPKAAIOUIUXCYIIECTBOBAHNE B3aUMOCBSI3H
MEXIy OCHOBHBIMU KJIaCCAMH HEOPTaHUYECKHUX BEILIECTB;

* BBISABJISTHCYIIECTBOBAHUET€HETUYECKONB3aUMOCBA3UMEK TYBEIIECTBAMUB PATY:
IPOCTOE BEIIECTBO - OKCUJ - TUIAPOKCU] - COJIb;

* OpPraHu30BbIBAThH, IPOBOJUTH YUEHUUYECKHUE MPOEKTHI M0 UCCIEAOBAHUIO CBOMCTB
BEIIECTB, UMEIOUIUX BAXKHOE MPAKTUYECKOE 3HAYEHUE.

Peanu3anusi BOCIHUTATEIbHOT0 NMOTEHIHMAJIAa HAa YPOKAX XHMHHM TpeamnoJiaraer
cieaymoiee:

- YCTAaHOBJICHUE JIOBEPUTCIIBHBIX OTHOIICHUH MEXIY YUUTEIIEM M €T0 YUCHUKAMH,
CIIOCOOCTBYIOITUX TMO3UTHBHOMY BOCHIPHATHIO YYaIlUMHCS TPeOOBAaHUNW M TIPOCHO
YUWTENS, TMPUBJICUYCHUIO MX BHUMaHUA K OOCYXJIaeMOW Ha ypoke HWHbOpMaIuw,
aKTUBH3AIlUU WX ITO3HABATCIIBHON JCATEIIHBHOCTH;

- noOyX/ICHHE IIIKOJBHUKOB COOJII0JIaTh Ha YpPOKE OOIICHPHHATBIC HOPMBI
MOBE/ICHMsI, TpaBWJIa OOIIEHUS CO CTapiuMH (YUUTENIIMH) U CBEPCTHUKAMU
(ILIKOJTBHUKAMM ), IPUHIUIIBI YYEOHOU TUCIUTUIMHBI U CAMOOPTaHU3allnu;

- NPUBJICYEHNE BHUMAHUS MIKOJBHUKOB K IIEHHOCTHOMY acleKTy U3ydaeMbIX Ha
ypOKax SIBICHUM, OpraHu3aius ux padoThl ¢ MOJIy4aeMOl Ha YPOKE COIUATbHO
3HaUMMON uWH(pOpManMed — HWHUIMUPOBAHUE €€ OOCYXKIEHUS, BbICKA3bIBAaHUS
yUYaIIUMUCS CBOET0 MHEHHUSI 110 €€ TTOBOJY, BBIPAOOTKH CBOETO K HEH OTHOIICHHUS;

- UCIIOJIb30BaHUE BOCIUTATENBHBIX BO3MOXHOCTEH COJEpKaHUS y4eOHOTro
npenMeTa uyepe3 JIEMOHCTPALMIO JETSM MPUMEPOB OTBETCTBEHHOTO, T'PaKIaHCKOTO
MOBEJICHUS, TPOSIBJICHUS YEIOBEKOIIOOUS M J00OpOCEPACUYHOCTH, Uepe3 IMoAa0op
COOTBETCTBYIOIIMX TEKCTOB JJISi YTCHUS, 3a7a4 JJI PEIICHHs, MPOOIEMHBIX CUTYyaIHii
JUIs1 OOCYXKICHUS B KJlacce;

- NpUMEHEHHE Ha YpPOKE HMHTEPAKTHBHBIX ¢GopM  pabOThl  ydaliuxcs:
WHTEJUICKTYaJbHBIX ~ WTP,  CTUMYJIUPYIOIIUX  TO3HABATEIBHYIO  MOTHUBAIUIO
IITKOJIBHUKOB; JUCKYCCHI, KOTOPBIEC JAIOT YYaIIUMCS BO3MOXKHOCTb TPHOOPECTH OMBIT
BEJICHUS KOHCTPYKTHUBHOTO JHAlIOTa; TPYNIOBONW pabOThl WM paboThl B TMapax,
KOTOpbIE y4YaT IIKOJBHUKOB KOMAaHIHOW paboTe M B3aUMOJCHCTBUIO C APYTHMU
JEThMU;

- BKIIFOUCHHE B YPOK HWIPOBBIX MPOIEAYP, KOTOPBIE IMOMOTAIOT TMOAAECPKATh
MOTHBAIIMIO  J€TeH K  TOJYYCHHWIO 3HAHWM, HAJaQXUBAHUIO  TMO3UTHUBHBIX
MEXJTHYHOCTHBIX OTHOIIIEHUH B KJIACCE, TOMOTAIOT YCTAHOBICHUIO TOOPOKEIaTeTbHOM
aTMoc(epbl BO BpeMs YPOKa;

- opranuzanus me(crBa MOTUBUPOBAHHBIX U APYAMPOBAHHBIX YUAIIUXCS HAJ UX
HEYCTIEBAIONUMHU OJTHOKJIACCHUKAMM, JAIOIIETO MIKOJbHUKAM COITHAIBHO 3HAYUMBIN

OIIBIT COTPYAHHNYCCTBA U B3aUMHOU ITIOMOIIIH,
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- MHULMUPOBAHUE U MOJJEPKKA HCCIEI0BATENbCKON NE€ATENbHOCTH IIKOJbHUKOB
B paMKax peaju3aliuyd WMU HWHAMBUAYAJbHBIX M TPYNNOBBIX MCCIEI0BATEIbCKHX
MPOEKTOB,  4YTO  JacT  ILIKOJbHUKAM  BO3MOXKHOCTh  NPUOOPECTH  HABBIK
CaMOCTOSITEJILHOTO PELIEHUsI TEOPETUYECKOM NpoOJieMbl, HaBbIK T'€HEPUPOBAHUS U
oopMiIeHUSI COOCTBEHHBIX HMJI€W, HABBIK YBAXXUTEIBHOTO OTHOIICHHS K YYKHUM
uaesM, oQpOpMIIEHHBIM B paboTax APYrHMX UCCleNOoBaTeNel, HaBBIK IYyOJIUYHOTO
BBICTYIUICHUSI TIEpe]l ayJUTOPHUEH, apryMEHTUPOBAHMS U OTCTaWBAHHUS CBOEW TOUYKHU
3peHMUs.

Conep:kaHue y4eOHOro npeaMera « XuMus»

Coaep:xanne Kypca XUMHH

8 kiacc

Pasgean 1. OCHOBHBbICNOHATHA XUMHUHM(YPOBEHb ATOMHO - MOJIEKYJSPHBIX
npeacTaBJIeHU)

[Ipenmer xumun. XuMHsl KaK 4acTh €CTECTBO3HaHHUs. BelecTBa M MX CBOICTBA.
Metoasl MO3HAHUS B XUMUM: HAOIOJIEHHUE, dKCIepuMeHT. [Ipuembl 6e3omacHoim
paboThI ¢ 00opyaOoBaHUEM U BeriecTBaMu. CTpOCHHE TUIaMEHU

UYucteie BemectBa U cMmecd. CrHocoObl OYMCTKM BEIIECTB: OTCTaUMBaHUE,
bunbTpoOBaHUE, BBIMAPUBAHUE, Kpucmaiiuzayus, oucmuiiayus. DOU3NYECKHe U
XUMUYECKHUE SIBIICHUS. XUMHUUECKUE peakiuu. [Ipu3Haku XUMHUYECKUX pEaKIui U
YCJIOBUS] BOBHUKHOBEHUS U TEUEHUSI XUMUYECKUX PEAKIIUH.

ATOMBI, MOJEKYJIbl M HOHBI. BellecTBa MOJIEKYJISPHOIO M HEMOJEKYJISPHOTO
ctpoenus. Kpucrammmueckre u amopHbie BemiecTBa. KpucramimueckuepemeTku:
MOHHAs, aTOMHAasi W MOJEKYyJIspHas. 3aBUCUMOCTh CBOWCTB BEIIECTB OT THUIA
KPUCTAJUIMYECKON pemeTKu. IIpocThie W COXHBIE BelecTBa. XUMHWYECKUMN
aneMeHT. MeTaiibl U HeMeTajulbl. ATOMHas equHula maccbl. OTHOCHTEIbHas
aToMHas macca. SI3bpIKk XUMUU. 3HAKHM XUMUYECKUX 3JIEMEHTOB.3aKOHIIOCTOSIHCTBA
cocTaBa BelecTBa. Xumudeckue popmynbl. OTHOCHUTEIBHAS MOJIEKYJIsIpHAsIMacca.
KayecTBeHHBIN W  KOJMYECTBEHHBIM COCTaB BENIECTBA. BplYuciaeHWe 1Mo
XUMHYecKuM (dopmynaM. MaccoBasi J0JIE XUMUYECKUXDJIEMEHTOB B CIOKHOM
BEILIECTBE

BaneHTHOCTh XUMHUYECKUX 35IeMEHTOB. OnpeeneHnue BaJeHTHOCTH JIEMEHTOB IO
dopmynam OuHapHbIXCOenuHEeHHA. (CocTaBlIeHHE XUMHUYECKHX (GOpMYI IO
BAJICHTHOCTH.

ATOMHO-MOJNEKYISIPHOE Yy4yeHHE. 3aKOH COXpaHEHHs Macchl BeulecTB.KH3Hb U
nearenbHocTh M.B. JlomoHOoCcOBa. XuMUUYecKne ypaBHEHHUs. THIBI XUMHUYECKUX
peakuun
IIpakTuyeckuepadoThbI:
e IlpaBuna TEeXHUKH OE€30MACHOCTH MpU pPabOTE B XMUMHUYECKOM KaOWUHETE.
3HaAKOMCTBO C JIa0OPaTOPHBIM 000PYAOBaHUEM.
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¢ OuncTKa3arpA3HEHHOUIIOBAPEHHOMCOIIH.
Pacyernble 3amxauM. DBpluuciieHUE€ OTHOCUTEIIBHOW MOJIEKYJISIDHOW MAaccChl
BellecTBa 1o QGopmyse. BeiuncieHre MaccoBOW JTOJU SJEMEHTA B XHMHUYECKOM
COCIMHEHUHU. YCTaHOBJIEHUE MpocTeiet (GopMynbl BelecTBa MO MacCOBBIM
JOJISIM  3JIEMEHTOB. BBIUMCIEHHUS 1O XUMHUYECKHM YPABHECHUSIM MAacCChl WIIH
KOJINYECTBA BEMIECTBA IO M3BECTHOM Macc€ WM KOJUYECTBY OJIHOTO U3
BCTYNAIOIIUX WIN MOJTYYAIOUIUXCS B PEAKIIUH BEIECTB.
Kucnopon. Haxoxnenue B mpupoje. [lomyuenue kuciopoaa B J1abopaTopuud U
MPOMBINIIEHHOCTH.  (DHU3MYECKHE U  XMMHYECKHME CBOMCTBAa  KHUCIOpOJa.
[Ipumenenune kucnopona. KpyroBopot kuciopona B npupoje. O30H, aioTponus
kuciopona. Bo3myx u ero cocrtaB. 3ammTa arMocepHOro BoO3ayXa OT
3arpsi3HEHUM.
Bonopon. Haxoxnenue B mnpupoje.llonyuenue Bomopoaa B Jgabopatopuu U
NPOMBINUIEHHOCTH. DU3NYECKUE U XMMUYECKUE CBOMCTBA BoAopoaa. Bogopoa —
BOCCTaHOBUTENIb.Mepbl Oe30omacHOCTU Mpu padore ¢ BojmoponaoM. lIpumenenue
BOJIOPOJA.
Bona. Metonbl onpeneneHus coctaBa BOAbl — aHaIU3 U cuHTE3. Duznueckue u
XUMUYECKHE CBOMCTBA BOJbl. Boga B mpupojse u crocoObl €€ OYUCTKU. Alpaiius
BOJIbl. XMMHUYECKHUE CBOWCTBAa BOIbI. [IpumeHnenue Boawsl. Boma — pacTBOpHUTEN®.
PactBopuMocTh BemiecTB B Boae. OmpeaeneHne MacCoBOM J0JIM PaCTBOPEHHOTO
BEILIECTBA.
KonnuectBenubie oTHOLIEHU B xumun. KonndecTBo BemecTBa. Mosb. MossipHas
Macca. 3akoH ABoraapo. MomspHbiii 00beM ra3oB. OTHOCHTENbHAS TUIOTHOCTH
razoB. OObEeMHBIE OTHOIIIECHHUS Ta30B IPU XUMUYECKUX PEAKITUIX.
Baxueiiimmne  Kiacchl ~ HEOPraHUYECKUX  coeluHEHUM. OKCHUIBL:  COCTaB,
kinaccudukarnuss. OCHOBHBIE W KHUCIOTHBIE OKCHIbl. HoMeHKIaTypa OKCHIOB.
DU3NYECKUE U XUMUYECKUE CBOWCTBA, ITOJYYEHHUE, IPUMEHEHUE OKCUIOB.
I'mapokcuasl. Knaccudukamus ruapokcuaoB. OcHoBanusa. CocrtaB. [llenoun u
HEepacTBOpUMbIE OcHOBaHus. HomeHknatypa. @usnueckue © XUMHUYECKHUE
cBoiicTBa OcCHOBaHuWW. Peakuus uHeutpammsanuu. Ilomyuenue. Ilpumenenue.
AMdoTepHBIe OKCHIBI U THIPOKCHIBI
Kucnoter:coctaB,knaccudukamuss WHOMEHKIaTypa. DPU3HUYECKHE U XUMHUYECKHE
CBOMCTBA KUCJIOT. BBITECHUTENBbHBIN PSAJI METAIIIOB
Comu.: cocrtaB, kiaccuduKamus W HOMEHKJIaTypa. dPU3WyecKue W XHMHUYCCKHE
CBOMCTBa coJiel. PacTBOpMMOCTH cOJiIell B BOJI€. XUMHUYECKHE CBOMCTBA COJIEU
crocoOsI omy4yeHus coneid. [Ipumenenue conen
['eHeTHUECKASACBA3ZBMEK Ty OCHOBHBIMUKIIACCAMUHEOPTAHUYECKUXCOCTUHCHU .

Pazgen2. Ilepuoauveckuid 3aKOH M INEPHOAUYECKAs CHCTEMa XHMHYECKHUX
sjemeHTOB [[.U.MenneneeBa. CTpoenue aroma

[lepBbie mOMBITKH KiIacCUPUKAMN XUMHYECKUX 3JIeMeHTOB. [loHsATHE O Tpymnmax
CXOJHBIX JJEMEHTOB. EcTecTBeHHble ceMEeHCTBA WIEJOYHBIX METAUIOB U
rajoreHoB. biaropoHeie ra3bl.

[Tepuonnueckuit 3axkoH J[. WM. MengeneeBa. Ilepuoamyeckass cucrema Kak
€CTECTBEHHO-HAy4YHasl KJIacCU(PUKalMs XUMUYECKHX JJIEMEHTOB. TaliauuHas
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dopMa mnpencTaBiaeHUs KIacCU(PUKALMSI XUMUYECKHUX 3ieMeHToB. CTpykTypa
tabmuubl «llepuognueckas cuctema xumudeckux snementoB . . Menneneesa»
(xopoTkas ¢opma): A- u b- rpynimel, neproabl. PU3HUECKUI CMBICT MOPSIAKOBOTO
AJIEMEHTAa, HOMepa nepruoaa, HoMepa rpymnibl (715 3JIEMEHTOB A -TpyII).

CtpoeHue aroMa: siApO W AJEKTpoHHas oOosouka. CocTraB aTOMHBIX sAEp:
IIPOTOHBI W HEUTPOHBI. M30TOmbl. 3apsi aTOMHOTO $A1pa, MAacCOBOE YHCIIO,
OTHOCHUTEJIbHAS aTOMHas Macca. CoBpemMeHHas
GOpPpMYITUPOBKAa MOHSATHS «XUMHUUECKHUINDIIEMEHT».

OnexkTpoHHass 000JI0YKAa aToMa: MOHATHE 00 DJHEPreTHYeCKOM YPOBHE, €ro
€MKOCTH. 3allOJJHEHHWE DJIEKTPOHHBIX CJOEB Yy aTOMa »3JIEMEHTOB IIEPBOIO —
TpeTbero nepuoaos.CoBpemMeHHas (HOpMyITUPOBKANIEPHUOINYECKOT 03aKOHA.
3HaueHue mnepuoauyeckoro 3akoHa. Hayunbele noctmwxkenus J[.M.Menneneena:
UCIIPABJICHUE OTHOCUTEIBHBIX AaTOMHBIX MAacC, MEPECTAHOBKH XHMHYECKHUX
3JIEMEHTOB B nepuoandeckoil cucreme. Ku3Hs u aesrensHocts J. M1.Menneneena.
Crtpoenne atoma. CocraB aTOMHBIX sAnep. ONeKTpoHbl. M3otomsl. CTpoeHue
ANEKTPOHHBIX 000J0YeK aTOMOB NEPBBIX 20 IEMEHTOB MEPUOIUYECKON CUCTEMBI
J1. 1. Menpaeneena.

JlabopaTopHble onbIThl. B3anMmoneiicTBUEe THAPOKCHMIA LMHKA C PAacTBOpaMH
KHUCJIOT U IIIeJI0YEH.

Pa3nen 3 Ctpoenue BemecTB(74)

DAEKTPOOTPHUIIATSIIBHOCTh XUMUYCECKUX 3J1eMeHTOB. OCHOBHBIC BUIABI XUMHUYCCKOMH
CBSI3M: KOBAJICHTHAs HEMOJIApHAs, KOBAJICHTHAS TOJIApHAs, MOHHAs. BaJeHTHOCTH
AJICMCHTOB B CBeTe OJJeKTpoHHOW Teopun. CreneHb okucieHus. IIpaBuia
OTIPEJICIICHHSI CTETICHH OKHCIICHUS 3JICMEHTOB.

TemaTu4eckoe NJIAHUPOBAHUE

8 ki1acc
Ne | PazaesnbinporpamMmbl KouauuectBo KosmuectBo KosmuectBo
n/n 4acos KOHTPOJIbHBIX | MPAKTHYECKHX
padort paodort
1 OCHOBHBICTIOHATHSIXUMUHU 54(51+3yaca 4 5
(YypoBeHB aTOMHO — PE3epBHOIO
MOJICKYJISIPHBIX BPEMECHH)
MIPEACTABICHUIA)
2 [Teproauyeckuii 3aK0H U 7 - -
MEePHOIUYECKast CHCTEMA
xuMuyecknxanemeHToB/[. M.
Menneneea.CTpoeHue aToma
3 CrtpoeHue BeliecTna. 7 1 -
XuMHUYecKas CBSI3b
HUTOTO 68 5 5

B aBTOpCKy!IO MporpamMmy BHECEHBI HEKOTOPBIC U3MEHEHUSI.
PesepBHOEBpEMsI(59acOB)HCTIONB3YETCACIC AYIOIUMOOPA30OM:
lyac—HanpoBenenneodobaroneroypokanoreme«l lepponayanbHeie
XUMHUYECKUE TIOHSITH
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lvac - Ha pemeHue pacueTHbIX 3amad  «Haxoknenwe MaccoBoM J0IHU
PacTBOPEHHOI'O BELIECTBA B PACTBOPE.
BrrunciennemMacchlpacTBOPEHHOT OBEILECTBAMBOIBLIAIPUTOTOBICHUSPACTBOPA
OIPEAECICHHON KOHLIEHTPALUN

ldac-HanpoBeneHneo0o00IaroeroypokanoreMe«BakHeHIIeKIacChl
HEOPTraHUYECKUX COCTUHEHUI
- ldac—HanpoBeneHne0000Ia0IIEeT0yPOKa3aKypCXUMUU 8 KIIacca
- lyuac  —HampPOBEJACHUEUTOTOBOMKOHTPOJBHOUPAOOTHI3a  KypCXUMHUHUSKIIACCA
O6ocHOBaHME: TPU M3YYEHUM HA3BaHHBIX TEM HEJOCTATOYHO BPEMEHU s
MpPOBEIECHUS O0OOLIAIOIMX YPOKOB M YPOKOB IO PEHICHUI0 PACUETHBIX U
KayeCTBEHHBIX 3a/lay, a YPOKHM O3TH HEOOXOAMMBI, TaK KaK HaIlpaBJeHbl Ha
peanu3anuio BaXXHEHIIUX TpPeOOBaHMNM K 3HAHUSAM YyYalllUuXCi — NPUMEHEHHE
NONMYyYEHHBIX 3HAHUWA [JJIS  BBIMIOJHEHUS TPEHUPOBOUHBIX YIPAKHEHUH U
MOJATOTOBKE K KOHTPOJbHOU paboTe.O0o00Mmaromnee paboThl MO3BOJISIOT BBIIBUTH
CTeNleHb OBJAJCHHS Yy4YallMMHUCA 3HAHUSIMU [0 OCHOBHBIM BONpOCaM Kypca
OpraHMYecKOM XUMHUHU; TOTOBHOCTh K caade OI'D mo xumuun. DopmynupoBka
Ha3BaHWM pa3feloB W TEeM COOTBETCTBYET aBTOPCKOWM mporpamme. Bcee
NpakTH4YecKkue paboThl, JIEMOHCTpAIMH, JIa0OpAaTOPHBIE OMBITHI B3SITHI U3
nporpaMMsbl Kypca xumuu 11 8-9 knaccos aBropa H.H. I'apa.

Conep:xanne Kypca XuMUH
Oknace

Paznen 1. MHoroo0pa3ue  XMMHYECKHX  PEaKIui
KrnaccudukanusaxuMudecKuxpeakiui :peakiinicoeTMHEHMS,

pasnokeHus, 3aMeleHus, oomeHa. OKUCIUTEIbHO-BOCCTAHOBUTENIbHBIE PEAKIINH.
Oxkucnurenb, BOCCTAHOBUTENb, TMPOUECCHl OKHUCICHHS U BOCCTAHOBIICHHS.
CocraBiieHHE  YpaBHEHMH  OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX  pEAKUHl ¢
MIOMOIIBI0 METOJIa AJIEKTPOHHOTO OaiaHca.

TeroBeie  3h@PexkThl  XUMHUECKHUX  peakiui.  DK30TepMHYECKHE |
SHAOTEPMHUYECKHUE peakuuh. TepMoXUMHYECKHE ypaBHEHUs. Pacdy€Tel 1O
TEPMOXHUMHUYECKUM YPaBHEHUSIM.

CkopocTh xuMuueckuxpeakiuuii. @akTopel, BIUSIOIMINE HA CKOPOCTh XUMUYECKUX
peakuuii. [lepBoHavanbHOE MPEICTABICHHUE O KATAIU3E.

Oo6parumeiepeakiuu. [[oHATHEOXUMIUYECKOMPABHOBECHHU.
XHUMHUYECKUEPEaKIMUBBOAHBIXPACTBOPAX. DIEKTPOIUTHIMHEIIEKTPOIHUTHI.
Nonbl.Katnonsinannonsl./ uopamuasmeopus

pacmeopos. INEKTPOIUTHUECKAATUCCOLMAIUIKUCIOT, OCHOBAaHU I

1 coneit. CrraObIeuCHITBLHBICAICKTPOIUTHL. CTEIIEHBINCCOIMAIIHH.
PeakuunnonHorooOMeHa. Y cioBUsT€UEHUSIPEAKIIUMMOHHOTO

oOMeHa 10 KOHIA. XMMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHMYECKUX
COCIMHEHUN B CBETE MPEJCTABICHUN 00 JICKTPOJUTHYCCKON JTUCCOIUAIINA W
OKHCJIUTEIIbHO- BOCCTAHOBUTEIbHBIX PEAKIIUSX.

Ilonamueozauoponuszecorel.

JemoHcTpanum:
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[TprmepbIdK30-UIHAOTEPMUYECKUXPEAKIMK. B3auMoaecTBUE IUHKA C COJISTHOU U
YKCYCHOM KHCJIOTOW. B3anMonencTBue rpaHyJMpOBAaHHOIO LIMHKA UM LMHKOBOU
MBUTH C COJIIHOM KucnoTou. Bzaumopeiicteue okcuaa meau (II) ¢ cepHoiikucnoToit
pa3HOM KOHIIEHTPALIMU MIPU PAa3HBIX TEMIIEpATypax.

['openne yriss B KOHLEHTPUPOBAHHOM Aa30THOM KHUCHOTe. ['OpeHue cepsl B
paciuiaBiI€HHOW cenuTpe. VChnbITaHME PacTBOPOB BEIIECTB HA AJIEKTPUUYECKYIO
MPOBOJAUMOCTb. JIBH>)KEHHE HOHOB B 3JIEKTPUUECKOM IIOJIE.
IIpakTnyeckuepadoThI:

N3yyeHue BIUAHUA YCIOBUN IPOBEACHUS XUMUYECKON PEAKLIMU HA €€ CKOPOCTb.
PemenneskcnepumenTanbHbIx3a1a4noTeMe«CBOMCTBAKUCIIOT,COJIEN u
OCHOBAaHMU KakK 3JICKTPOJIUTOB)

JlabopaTopHble onbIThI: Peakiinu oOMeHa MEeX1y pacCTBOPAMU AJICKTPOJIUTOB
PacueTHble3agaun: BoIunCIeHUATOTEPMOXUMUYECKUM YPABHEHUSIMPEAKIIHIA.
Pa3nen 2. MHorooGpasue BeIecTB
Hewmerannel.I'anorenst. [ lon0keHMEBOEPUOANUECKONCUCTEMEXUMUYECKUX
3JIEMEHTOB, CTPOEHUE UX aTOMOB. Haxoxnenue

Brpupojie. Pu3nuecKuen XuMHUYECKUECBOMCTBATaIOT€HOB.

CpaBHuUTENIbHAA  XapAKTEpUCTHUKA TajoreHoB. I[lonydeHue © NOpUMEHEHHUE
rajoreHoB. Xjop. dusnueckrue M XUMHUYECKUE CBoicTBa xjopa. lIpumenenue
xJjiopa. Xaoposogopo. @usnueckue cBoiictpa. [lomyuenne. ConsiHas kuciaora ueé
conu. KadecTBeHHas peakuuss Ha XJIOPUA-MOHBIL. Pacmo3HaBaHWe XJIOPHUJIOB,
OpOMUIOB, HOAUIOB.

Kucnopon wu cepa. IlomoxeHue B NEPUOAMYECKON CUCTEME XHMHYECKHUX
AJIEMEHTOB, CTpOeHUE UX aTOMOB. Cepa. AJIOTpONUs CEpHI.

dusnueckne U xumuyeckue cpoiictBa. Haxoxzaenue B mpupone. llpumenenue
cepsl. CepoBoopoa. CepoBOIOPOIHASL KUCIIOTA U €€ COJIH.

KauectBennas peakumst Ha cynbpua-uonsl. Oxcua cepwi(IV). ®duzmueckue u
xuMu4deckue cBorctra. [Ipumenenue. CepHucTas KUCIOTa U
eéconu.KauectBennaspeaknusHacynbPput-uonsl. Oxkcuacepoi(VI).

CepHast kucjioTa. XMMHYECKHE CBOMCTBa pa30aBICHHON M KOHIICHTPHPOBAHHOM
cepHoil kucioThl. KauyecTBeHHas peakius Ha Cyiab(ar-uoHbBL. XHUMHUYECKHE
peaKkiuy, Jiexaluue B OCHOBE MOJYYEHUsI CEPHOM KUCIOTHI B MPOMBIIIJIEHHOCTH.
[IpuMmeHeHne cepHON KUCIIOTHI.

Azotudocdop. IlomoxeHne BHEPHOAUMICCKOMCUCTEME XHUMHUUYECKUXDJIEMCHTOB,
CTpPOEHHUE MX aTOMOB. A30T, (pU3MYECKHNE W XMMHUYECKHE CBONCTBA, MOITYYCHUE U
npuMeHeHnne. Kpyropopot azora B

npupojie. AMmuak. Du3znuecknenXuMHIeCKUeCBOMCTBaaMMHUaKa,
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nonyyeHue, npuMeHenue. Conu aMMOHHMSI. A30THast KUCIOTa U €€

cBoMcTBa. OKHCIIUTENBHBIECBOMCTBAa30 THOMKHCIOTHL. [ losyuenne

a30THOM KHUCJIOTHI BIa0OopaTopuu. XUMHUUECKUE PEAKIUH, JIEHKAIIINE

B OCHOBE IIOJYYEHMsS a30THOM KHCIJIOTBI B IPOMBINIIEHHOCTH. [IpuMeHeHune
a30THOM KuCHOThl. CoOnM a30THOM KHUCIOTBI M WX MPUMEHEHHE. A30THBIE
yI0OpeHwUs..

®docdop. Amnorponust pochopa. Puznueckue U XUMUUECKUE
ceoictBadochopa.Oxcuadocdhopa(V).dochopHaskucioraneé comu.

dochopHbie ynoOpeHus.

Yraepon u kpemuuit. [losioxeHne B NEPUOIUIECKON CUCTEME
XUMHUYECKUXDIIEMEHTOB,CTPOCHUENXATOMOB. Y TJIEpOA. AJITIOTPOIIHS

yraepoaa. @u3nueckre 1 XMMUYECKUe CBOMCTBA yriiepona. AncopOuus. YTapHblid
ra3, CBOWCTBa M (PU3MOJIOrMYECKOE ACHCTBHE Ha OpraHu3M. YTJIEKUCIBbIM Tras.
VYronpHas kucinora u e€ conu. KauecTBeHHass peakuuss Ha KapOOHAT-MOHBI.
Kpyrosopot yriepona B mpupo/e.

OprannveckuecoeIMHEHUA yTIIepoaa.

Kpemnuii. Oxcun xpemuusi(IV). KpemnueBas kucinora m e€ comu. Cmekio.
Llemenm.

Merannbl. llomoxkeHne MeETamioB B MEPUOJUYECKONW CHUCTEME XHUMHUYECKHUX
3JIEMEHTOB, CTPOCHUE MX aTOMOB. MeTamnueckas cBsi3b. DU3NUYECKHUE CBOWCTBA
MeTaioB. Psii aKTUBHOCTH METayIOB (RJIEKTPOXUMHUYECKUU Psi HANPsHKEHHM
MeTaluioB). XHUMHYECKHE CBOWCTBa MeTayyioB. OOmme crnocoObl MOTydYeHUS
MeTasuioB. CIiiaBbl METAJIOB.

[llesiounble Metasibl. [lojlokeHHME IIENOYHBIX METAJUIOB B IIEPUOJUYECKOU
cucreme, CTpoeHne ux atomoB. Haxoxnenue B mpupoze.

dusnyeckue M XUMHYECKUE CBOWCTBA IIEJIOYHBIX MeTauioB. IlpumeHeHnue
IIEJIOYHBIX METAJUIOB U UX COCAUHEHUN.

[I{esrouHO3eMenbHbIE MeTauibl. [lonoXkeHne MEenI0YHO3EMENbHBIX METAJJIOB B
MEPUOIUYECKON CUCTEME, CTPOCHUE uxaToMOB. HaxoxaeHnue B npupoae. Maruuii
U KaJbLiMM, HMX Ba)kKHeuiue coeauHeHus. JKECTKOCThL BOABI U CIIOCOOBI €€

YCTPaHEHHS.
Anromunuii. IlonokeHue alOMUHUA B MEPUOAUYECKON CHCTEME, CTPOCHHUE €ro
atoma.Haxoxnenue BHpupoie. DU3nueCKUEn XUMUYECKUECBONCTBAATFOMUHUSL.

[Tpumenenue anroMuHuss. AM(POTEPHOCTh OKCHJIA U THAPOKCUIA ATFOMUHUS.
Kenezo. IlonoxeHne xeneza B MEPUOJAUYECKON CUCTEME, CTPOCHHE €ro aToMa.
Haxoxnenne B mnpupome. Pu3nMyecKMe M XUMHYECKHE CBOMCTBA JKEJE3a.
Baxueiiimue coeauHEeHHs >Kele3a: OKCHIbI, TMAPOKCUIbI U conu xkene3a(ll) u
xene3a(lll). KauectBennsie peakiuu Ha nOHbI Fe2+ u Fe3+ .

JdeMoHcTpanuu:

DOU3NYECKUECBOMCTBAraIoreHOB. [lomydyeHnexsiopoBOJ0pOIaupPacTBOPEHUEETO B
Boje. AJutoTpomHble Moaudukanuu cepbl. OOpasibl MPUPOIHBIX CYIbPUAOB U
cynbdaroB. [lonyuenne ammmuaka u ero pactBopeHue B Bojae. O3HaKOMIIEHHE C
oOpa3ziaMu MPUPOTHBIX HUTPATOB, PochaToB

Mogenu KpucTauiMuecKUXpeneToK anmazaurpadura. 3 HakOMCTBOCOOpa3aMu
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MPUPOJIHBIX KapOOHATOB M CHJIMKATOB 3HAKOMCTBO C OOpa3liaMu Ba)KHEWIIUX
COCIMHECHUN HATpUsl, Kajaus, NPUPOJHBIX COCIMHEHUN KalbLUs, pyJaMH KeJe3a,
COCIMHECHUSIMU aJIOMUHUS. B3anMoIeicTBUE WIETOYHBIX, MIETOYHO3EMEIbHBIX
METAJJIOB U aTIOMUHHUS ¢ BOJIOW. CKUTAHKE Kene3a B KUCIOPOJIE U XIIOPE.
IIpakTnyeckuepadoOThI:

ITony4eHnecoIIHONKUCIOTEIMU3YyYEHUEEECBOUCTB.
PemenueskcnepumentansHbix3agaunoteMe«Kucnopoaucepa»

[Tomyuyenne aMmMuaka U U3y4eHUE €r0 CBOKCTB.
[Honyuyenuneokcuaayriepoaa(lV)uuzyuenueerocoricts. PacnosHaBanue kapOOHaATOB.
PemenneskcnepumenTanbHbIX3a1a4noTeMe«MeTaIbIMUX COCTUHEHUS.
JlaGopaTopHbIEONBITHI:

BriTecHeHue rajnoreHaMu Apyr Apyra U3 pacTBOPOB UX COCTUHEHUM.
KauectBennbiepeakiiuucynbhu-,cynbhUuT-ucyabhar-uoHOBBPaCTBOPE.
O3HakoMiieHHe ¢ 00pa3iiamMu cepbl U €€ MPUPOTHBIMU COCTUHEHUSIMH.
B3aumonencTBue coner aMMOHUS CO LIEJIOYAMMU.
KauecTBeHHbIEpeaKITMMHAKAPOOHAT-UCUITNKAT-UOHBI.

KauectBeHHas peakius Ha yrJIeKUCIbIN ra3.

Nzyuenne oOpa3noB MeTauioB. B3anmoaeiicTBue METaIoB ¢ pacTBOPaMHU COJIEH.
O3HakoMJICHME  CO  CBOMCTBAMH U  TPEBpaAlICHUSMH  KapOOHATOB M
rUIPOKapOOHATOB.
[Tony4yeHneruipoKCu1aaIlOMUHUSNB3aUMOI€ICTBUEETOCKUCIOTAMHUHUILICIIOYAMH.
KauectBenHnble peakiiuu Ha uoHbl Fe2+ u Fe3+

PacuyerHblie3agauu:

Bbrunciiennss mo XMMHYECKHMM YpaBHEHHUSIM MAaccChl, 00bEMa WM KOJIMYECTBA
BEIIECTBA OJHOIO M3 MPOJIYKTOB PEAKIIMH MO0 MAacCe MCXOHOTO BEIIECTBA, 00BbEMY
WJIM KOJIMYECTBY BEUIECTBA, COJAEPKAIIETOOMPEACIEHHYIO JOJIIO IPUMECEN.
Paznen3.KpaTrkuiio030pBaskHe HIIMXOPTraHUYeCKUXBEIIEeCTB

IIpenmer opranmueckor xumMuu. Heopranmueckne m OpraHM4ECKUE COCAUHECHUS.
VYrnepon — ocHoBa xu3HH Ha 3emuie. OCOOEHHOCTU CTPOCHUS aToMa Yyriiepojaa B
OpraHUYECKUX COECTUHECHHUSIX.
VYrnesonoponsl.IIpenenpHble(HACHIIEHHBIE ) yTIEBOAOPOIbI.

MeraH, 3TaH, ponaH — NPOCTEUILNE MPEICTABUTENH NPEIEIbHBIX
yraeBoaopo10B. CTpYKTYpHBIE(HOPMYITBIYTIE€BOA0POI0B. I OMOTOTHYeCKUA P
NpeAeIbHbIX YIIeBOA0pOa0B. ['oMostoru. duznueckue u

XUMHUYECKHE CBOMCTBA IIPEACIBHBIX YIVIEBOAOPONOB. Peaknuum ropeHus u
3aMmenieHus. HaxoxaeHue B mpupoie MpenesbHbIX yriieBoAOpoaoB. lIpuMenenue
METaHa.

HenpenenbHble(HEeHACHIIIEHHBIE)yTIE€BO0PO1bl. DTUICHOBBIN

P  HENpEeNeNIbHBIX YIJIEBOAOPOAOB. JTuieH. DU3MYEeCKHEe U XUMHUYECKHE
CBOMCTBA 3THIIeHA. Peakuus npucoenunenus. KauectseHHbie

peakunn Ha HSTwieH. Peakuua nonuMmepusanuu. Ilomustunen. IlpumeneHwne
ATUJICHA.

ALIETUIIEHOBBIMPS AHENIPEICIIBHBIXYTIIEBOIOPOAOB. ALIETUJICH.

CgoiictBaauermieHa.l IpumenenueaneruieHa.
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[IpousBoanbieyrieBoa0po10B. KpaTknito030popraHnyeckux

COEIMHEHU: OJTHOATOMHBIE CHUPTHI (METAHOJ, 3TAHOJ), MHOIOATOMHBIE CIUPTHI
(3TUIEHIIIUKOIb, TJIMLEPHUH), KApOOHOBBIE KUCIIOTHI

(MypaBbHHas, YKCYCHAs), CIIOKHBIE A(DUPHI, KUPBI, YIIEBOILI (TII0K03a, caxaposa,
KpaxMmall, 1eJUTI0J103a), aMUHOKHUCIIOTHI, Oeku. Posb

OeJIKOBBOpraHU3ME.

[lonsiTue 0 BbICOKOMOJEKYISIpHBIXBeLIeCcTBaX. CTPYKTypa MOJIMMEPOB:MOHOMED,
MOJIUMEp, CTPYKTYpPHOE 3BEHO, CTeneHb mnoiaumepusauud. I[lonusTunes,
MOJIUIIPONIUIIEH, TOJIMBUHWIXJIOPHU.

JdemoHcTpanuu:

Mopenu MoJeKysn OpraHMYecKuX CcoeJAuHEeHH. ['opeHue yrieBoaopoloB H
oOHapyXeHHE NPOAYKTOB HX TropeHus. KadecTBeHHass peakiusi Ha OTHUIIEH.
[lonyyenue »stunena. PactBopenue sTmiioBoro cnupra B Boje. PactBopenue
ruueprHa B Boge. [losyueHne m cBOMCTBAa YKCYCHOW KMCIOTHI. MccienoBanue
CBOICTB HUpPOB: PACTBOPUMOCTH B BOJIE U OPraHUYECKUX PACTBOPUTEIAX.
KauecTBeHHbIE peakIMU Ha TIIOKO3Y M Kpaxmai. O3HakomiieHHE ¢ oOpasiamu
U3JIeIMI U3 TIOJIMATUIICHA, TTIOJIUIPOIUIIeHa, TOJTMBUHUIXIIOPHUIA.

[Ipaktuueckue pabOTHl CTPYNIHUPOBAHBI B OJIOKM — XUMUYECKHE MPAKTHUKYMBbI,
KOTOpBIE CIy’)KaT HE TOJbKO CPEICTBOM 3aKpEIUICHHS YMEHHM W HaBBIKOB, HO
TaK)Ke U CPEJICTBOM KOHTPOJIS 32 KAUECTBOM MX C(HOPMHUPOBAHHOCTH.

TemaTnuyeckoe NJIAHUPOBaAHME

9 kaacc
Ne | PazmensinporpamMmmsl KosmuectBo KosunyecTBo KosuyectBo
n/n 4acos KOHTPOJIbHBIX NPAKTHYECKUX
padort paodort

1 | MuorooGpa3ue  xumuueckux | 17 1 2

peakiui
2 | MHoroo0Gpa3ueBemecTB 43 2 5
3 | Kparkuito030popraHndecKux 8 1 -

BEIIECTB

Hroro 68 4 7
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