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IHHOACHUTEJBHAA 3AIINCKA

[TporpamMma yue6HOTO Kypca pazpaboTaHa Ha OCHOBE:

- ®enepanbubiii 3aK0H "O0 o6pazoBanuu B Poccuiickoit @eaepanmu" ot 29.12.2012 N
273-®3 (mocnenuss penakmusi) ot 29 aexadps 2012 roma N 273-03

- Ilpuka3 MunucrepctBa npocsenieaus PO ot 31 mas 2021 1. Ne 287 “O06 yTBepxkIeHIH
benepalbHOTO rOCYIapCTBEHHOTO 00pa30BaTEILHOTO CTaHapTa OCHOBHOT'O 00IIETO
oOpa3oBaHus™

- IIpuka3z MunnctepcTBa npocsenieHus Poccuiickoit @eaepanuu ot 18.05.2023 Ne 370
"O06 yTBepxkaeHHH (eaepanbHON 00pa3oBaTeNbHON MPOrpaMMbl OCHOBHOTO OOIIETro
obpazoBaHus"

(BapeructpupoBan 12.07.2023 Ne 74223)

- YcraBa HIKOJIBI

Hesn u3yyennsi Kypca «OCHOBbI HEOPraHUYECKOW XUMHM» B OCHOBHOI HIKO0JIE:

- pa3BHUTHE JIUYHOCTHU, €€ TBOPUECKOIO MOTEHIINANA;

- (opMupoBaHre cHCTEMBl XHUMHMYECKHMX 3HAHMH Ha OCHOBE H3YUYCHHMS Ba)KHEHIINX
XUMHYECKUX MMOHATHHI, 3aKOHOB, TEOPHIL;

- (popmupoBaHUE eCTECTBEHHO-HAYYHOI KapTHHBI MUPA;

- OBJIaJICHUE METOJIaMU HAY4YHOTO TO3HAaHUS NJs OOBSACHEHUS XUMHUYECKUX SIBICHUM U
CBOWCTB BEILIECTB, OLEHKH POJIM XMMHUHU B PA3BUTUU COBPEMEHHBIX TEXHOJOTHHA M MOJYYCHHU
HOBBIX MaTE€pPUAJIOB;

- pa3BUTHE YMEHUS NMPUMEHATH MOJIY4YECHHBIC 3HAHHS JUIg OE€30MacHOTr0 HCIOJIb30BAHMS
BEIIECTB U MaTEPHUAJIOB B OBITY, CEIbCKOM XO3sIIICTBE U HA MPOM3BOCTBE, PEIIaTh MPAKTUUECKUE
3aJaud B TIOBCEIHEBHOW JKU3HH, MNPEAYNPEXKIATh SBICHUS, HAHOCSIIUE BPEI 3I0POBbHIO
YeJIOBEKa U OKpYKarollel cpene;

- CO3JaHUE YCIOBHHA [l TNPHOOpPETEHUs OOYyYaloIMMUCS OIbITa Pa3HOOOpPA3HOM
NEeSITEIbHOCTH, OCBOCHMSI YHUBEPCAJIbHBIX y4eOHBIX ACUCTBUU (pelieHus mpoOiieM, MPUHATHS
peILIeHH, OLIEHUBaHHS B COOTBETCTBUU C BHIPAOOTAaHHBIMH KPUTEPUSMH U CHCTEMOM IIECHHOCTEH,
paboTsl ¢ mHpOPMAIUEH U Pa3TMIHBIMUA UCTOYHUKAMU WH()OpMAIIUU, COTPYAHUYECTBA | T. 11.);

- (hopMupoBaHrEe 0CO3HAHMA IIECHHOCTH XUMHUYECKUX 3HAHUM, a TAaKXKE CO3/1aHue 0a3bl JUIs
MIPOJIOJDKEHUSI 00pa30BaHUs B YUPEKICHUIX TPOPECCHOHAIBHOTO 00pa30BaHUsI.

Ponb manHorO Kypca B 00wIel cucTeMe IIKOJIbHOro 00pa3oBaHusi 0OYCIIOBICHA 3HAYCHUEM
XUMHUYECKOW HAyKM B TIIO3HAHUM 3aKOHOB MPHUPOJAbI M Pa3BUTHH TPOU3BOAMTENBHBIX CHII
oOmecTBa. XMMHUYECKUE 3HAHMS 3aHUMAIOT Ba)KHOE MECTO B OOIIEH KyJIbType COBPEMEHHOTO
yelnoBeKka. 3HAUEHHWE MX CYIIECTBEHHO YCHJIWIOCh B TOCIEAHEEe BpeMs. OJTO CBA3aHO C
BO3pacTaloIIell XUMHU3alUe MHOTHX cdep KU3HU 001IecTBa U HH(POPMAITMOHHOTO ITPOCTPAHCTBA,
C AaKTyaJIbHOCTBIO BOIIPOCOB O MOJIEKYJISIPHBIX OCHOBaX >KU3HH, O CJIOXKHOM KOMILIEKCE
OTHOIICHUH B CHUCTEMax «4YEJOBEK — BEIIECTBO» M «BEIECTBO — MaTepuall — MpaKTHYecKas
NESITeTbHOCTBY, C POJbI0 XUMHHM B BOMNPOCAX COXPAHEHHUS 370POBbS YEJIOBEKA M OKpY’Kalomlen
IIPUPOJHOMN cpenbl. B Hacrosiiee BpeMs IpakTUYECKas AEATEIbHOCTb JIIOJAEH IIPEeBpaTUiIach B
dakTop, 1Mo MacmrabamM CBOETO BO3ACUCTBHUS HA MPUPOAY COM3MEPHMBIA C IBOJIIOIHMEH CaMoi
npuposel. B Takux ycIOBUSIX TpaMOTHOE OTHOIIEHHE K IPHPOAEC BO MHOTOM MOXKET OBITH
o0ecrieyeHo TpaMOTHOCTBIO caMoro 4enoBeka. OTcrofa clieyeT OYeBUAHBIN BBIBOJ O TOM, YTO
6a30Boe XUMHYECKOEe 00pa30BaHUE HEOOXOMMO KaXKIOMY IPaXJaHUHY CTPAHBI.

[[IkonbHOE XMMUYECKOe 00pa30BaHME BHOCUT 3HAUMUTENIbHBIA BKJIAJ B peaM3alluio 3ajad,
CTOSIIIUX TEpe] COLMYMOM M rocyaapctBoM. OHO cCIOCOOCTBYET aJamnTaly BBITYCKHHUKOB K
YCIOBUSIM JAMHAMUYHO DPa3BUBAIOIIETOCS MHpa, PEalU3allid BO3MOXKHOCTEH CaMOpa3BUTHUS U
dbopMHUpOBaHUS KyJIBTYphl JIUIHOCTH, €€ 0OIIel, PyHKIMOHATBHON IPaMOTHOCTH; 3HAKOMHUT CO
cnenu(UKoN HAyYHOrO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI ILIEJIOCTHOTO B3IUIsS/Ia HA E€AWHCTBO
NPUPOJIBI U YETIOBEKA, SBIISCTCS OTBETCTBEHHBIM 3TANlOM B (DOPMUPOBAHUH €CTECTBEHHO-HAYYHOM
rPaMOTHOCTH MOAPOCTKOB.



W3ydeHue naHHOTO Kypca UrpaeT TaKKe BayKHYIO pOJib B IMUHOCTHOM Pa3BUTHH ydallluXcs,
B (hOpPMHPOBAHHH OCHOB MX MHPOBO33PEHUs, B Pa3BUTUU MHTEIUIEKTA, CIIOCOOHOCTEW U yMEHH
JOTUYHO  (POpMYIHMpOBAaTH CBOM MBICIM M PACCY)KICHHS, CIOCOOCTBYET BOCHHTAHHIO
aKKypaTHOCTH M TPYJOIIO0Ms, HACTOMYMBOCTH B JIOCTM)KEHMU IOCTAaBJICHHOM 1I€1M, MHTEpeca K
MPOBEICHUIO KCIIEPUMEHTANIbHBIX HCCIIEI0BaHUM.

B ocHoBe mporpammel Kypca «OCHOBBI HEOPraHMUYECKOW XMMHUW» JICKUT KIIIOUEBast HIes
XMMMHU O 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U CTPOCHUSI.

Oco0GeHHOCTH IPOrpaMMBbl COCTOSIT B HETPAJUIIMOHHOM MOAX0/IE K M3JI0KEHUIO MaTepuaa
(OT TPOCTOr0 K CIOXKHOMY, OT OOILIEro K YaCTHOMY), B OPUTHMHAJIBHOM CTPYKTYPHUPOBAaHUU
Kypca, 4YTO TO3BOJWIO HCKIIOUUTh HEOJHO3HAYHOCTh TPAKTOBKM HEKOTOPBIX XUMHYECKHX
HNOHSTHH.

KoHuenuusi mnocTtpoeHusi Kypca nmoapasymMmeBaer:

- MakcumanbHO€E NCKIIIOUEHHE MEXaHMYECKOT0 3ayYMBAaHUS MaTepUaa.

OTO0 1ocTUraeTCs:

- ONTHUMAaJbHBIM MPUOIMKEHHEM TEOPETHUECKOTO MaTepHalia K Havyally M3y4eHHus Kypca,
YTO MaéT ydYalluMcsi BO3MOXXHOCTh 00Jiee OCO3HAHHO BOCIHPHHHMATh Ba)KHEWINWE TOHATHSA, C
MEPBBIX YPOKOB MpPHOOpeTaTh HaBbIKM paboThl ¢ llepuoanyeckoil CHUCTEMON XHUMHUYECKHX
AJIEMEHTOB, JIETKO OCBOUTHh XUMUIO 3JIEMEHTOB U UX COCUHEHUI;

- CHCTEMHBIM TOJXOJOM K CTPYKTypHUPOBAaHHMIO Y4eOHOrO MarTepHajia U akKIeHTOM Ha
MPUYUHHO-CJICACTBEHHBIE CBS3M MEXIYy COCTaBOM, CTPOCHMEM U CBOWCTBAMH BEIECTB.
Jlornueckoe MOCTPOEHHE Kypca IMO3BOJSET 3a MHUHUMAJIbHOE BpEMs, OTBOJAMMOE Ha €ro
u3ydeHue, JOOUTHbCS MAaKCUMaJIbHOTO  yCBOGHHUS  MaTepuaia. Y4eOHBI  maTepual
CTPYKTypUPOBAaH TaKUM OOpa3oM, YTO BO3MOXXHBI MHOTOKpPAaTHOE IMOBTOPEHHE MHOTHUX TEM,
PacCMOTPEHHE UX C Pa3HBIX TOYEK 3PEHUS, MOATAIMHAS CUCTEMATH3aIUs U 0000IICHHE;

- BBEJICHHEM HOBBIX TMOHSATHI, TEPMHHOB TOJIBKO IO Mepe HEOoOXOTUMOCTH, UTO
OCBOOOKIAeT ydalIuxXcs OT YCBOGHHUS MaTepuaia, He BOCTPEOOBAHHOTO Ha JaHHOM J3Tarie
W3Yy4YEeHUs Kypca XUMUHU;

- OTpabOTKOM OCHOBHBIX TEOPETHUECKUX TIOJIOKEHUM OOIeld XWMUM Ha KOHKPETHBIX
BOMpOCax Kypca HEOPraHW4ecKod XWUMHUM (HampuMep, COCTaBJICHHE XHUMHUUYECKuX (opmyi
OMHApHBIX COCAMHEHUWH 1O CTEMEHSM OKHCJICHUS MPU M3YYCHUHM OKCUIOB M COJICH; COCTaBIICHHE
YPaBHEHUH OKHUCIIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKLUI MPU W3YYEHUH KOHKPETHOIO MaTepuaia
HEOPraHMYECKON XUMHH);

- Io/1aueil HOBOTrO MaTepuaia Ha IpUMepe YKe U3BECTHBIX IIKOJIbHUKAM (aKTOB.

- IIpuobwenue yuawuxcs ¢ nepevix ypokKo8 K CAMOCMOAMENbHOU pabome ¢ yUeOHUKOM U
opyeumu  nocoousMuy, peanusayus NPUHYUNOE pa3eusarnujeco o0OyueHus U CUCTNeMHO-
0esAmenIbHOCMHO20 No0X00d K O00YYeHUl0, KOMOpblll AGIAEeMCs MemoO0oa02U4ecKOU OCHOBOU
QI ocC.

DTO JOCTUTAETCS:

- UCIIOJB30BAHUEM PA3BUTOrO almapara OpraHu3aluy YCBOCHHS MaTepHalia, CO34aroLIEro
YCIIOBUSL JUIsl YCIICITHOW Y4YeOHOU JesSTeNbHOCTH INKOJIHHUKOB, HANpUMeEp MPHUMEHEHHUEM
aIropuTMOB (cocTaBieHHE (QOpPMYJ BELIECTB, YpPaBHEHUN XMMHUYECKHUX pEaKIHi, pelieHue
pacy€THBIX 3a/1a4y U T. 1I.), KOTOPbIE MPEIOCTaBISAIOT yYallUMCSI BO3MOXHOCTh CAaMOCTOSATEIBbHO
U3y4aThb IPEIMET;

- HCIIOJIb30BaHUEM TO3HABATEIILHO Pa3BUBAIONICH (DYHKIIMH XMMHYECKOTO IKCIIEPUMEHTA.
B mporpamMmMe mpenycMOTpeHO MpoBeAeHHE J1a00paTOPHBIX OMBITOB U MPAKTHUYECKHX padoT,
JIOMAIIHETO JKCIEPUMEHTA, OTJIUYAIOLIUXCS MPOCTOTOM HCIOIHEHUSI W JOCTYIHOCTBIO
XUMUYECKUX PEaKTUBOB. HeEKOTOpbIE IKCIIEPUMEHTHI BKIKOYAKOT 3JIEMEHTBHI HMCCIEIOBAHUSA U
HUMEIOT CBSI3b C MIOBCEIHEBHOM JKU3HBIO;

- BKJIIOYEHHEM B COJEp)KaHUE Y4yeOHOro Marepuaja psijia CBEIEHHUI 3aHUMATENbHOTO,
HUCTOPUYECKOT0, HKOJOTHYECKOTO M MPHUKIATHOTO XapakTepa, COACUCTBYIOIIMX MOTHBALUU
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00y4YeHHS W Pa3BUTHIO IO3HABATEIHHBIX MHTEPECOB IIKOJIBFHUKOB, (POPMUPOBAHUIO MHTEpECA K
yrIyONEéHHOMY H3YYEHHUIO NpeaMeTa, BBIOOpPY €ro B KadecTBe NPO(UIBLHOIO Ha cTapliei
CTYIIEHU O0y4YEeHHUsl.

- H3menenue Qpynkyuu yuumens Ha ypoke (Hayuums Y4umscs).

W3BecTHO, urOo 3HaHMsA Hambonee 3(PQPEKTHBHO YCBAaWBAIOTCS B XOJI€ COOCTBEHHOM
MIO3HABATEIBHOM JEATEIbHOCTH 00ydYarollerocs, MO3TOMY YUYUTENb JOJDKEH OpraHU30BbIBATH
npoIiecc TO3HaHMs, a He BBICTYyNaTh B ponn nH(popMaTopa. Henb3st HayuuTh Ha BCIO KU3HB, HAJI0
HAY4YHUTbh YYUTHCS BCIO )KU3Hb.

O0mas xapakrepucTuka Kypca «OCHOBbI HEOPraHNYeCKOH XUMUID)

Kypc «OcHOBBI HEOPraHMYECKON XMMHUU» HaIpaBJIEH Ha pPEUICHHE OJHOM M3 OCHOBHBIX
3a/lad COBPEMEHHOTO 00pa30BaHUS — Ha CO3JaHUE YCIOBUU JUIsI JIMYHOCTHOTO pPa3BUTHUS
oOyuaromuxcsi, GOpMUPOBAHNE MOTHBALMM K OOYYEHUIO U AKTUBHOW MO3ULIMU B y4yeOHOM
Mpoliecce, MOBBIIIEHUE CAMOOLICHKH.

Conmepxanue Kypca 7 KJacca COCTaBISIOT IEPBOHAYAIBHBIE CBEACHHUS O YHUCTBIX
BEIIECTBAX M CMECSX BEIIECTB, PACTBOPAX, MPOCTHIX U CJIOXKHBIX BelIeCTBaX, (PU3MUECKHUX U
XUMHUYECKHUX SIBICHUAX, OCHOBHBIX KjaccaX HEOPraHMYEeCKHMX COECOUHEHHH. DTO paciuupsier
NpEJCTaBICHUS YydYalluxcsi o0 OKpy»aromem Mupe, (HopMHUpYeT YCTOWYHMBBIA HMHTEpEeC K
U3YYEHHUIO XMUMHH, K SKCIIEPUMEHTAIIbHON U MCCIIEI0BaTENbCKON EATEIbHOCTH, Pa3BUBAET MX
MHTEIJICKT U TBOPUYECKUN MOTEHIIUAT, TIO3BOJISET MPHUOOPECTH MPAKTHUECKHE YMEHUS U HAaBBIKU,
KOTOpbIE MPUTOISITCS UM TIPU JTAJIbHEHIIIEM U3yUYeHUH XUMUH, a TAaK)Ke B MIOBCETHEBHOM KU3HM.
3aHATHA B pamMKax JAaHHOTO Kypca HalleJeHbl He TOJIbKO Ha MPUOOPETEHHE HOBBIX MOJE3HBIX
CBEJICHUI O BEIIECTBaX, KOTOPbIE HMMEIOTCS HAa KyXHE M B BAHHOM KOMHAaTe, B JOMAllIHEHN
amnTeyKe, Ha CaJIOBOM Y4YacTKe W T.A., HO U Ha OBJAJICHUE MPAKTUYECKHUM YMEHHEM O0e30macHO
paboTaTh C BEIIECTBAMU U MaT€pUaAIaMHU.

Conepxanue MIEPBOTO roja o0Oy4deHus obecrnieunBaeT MIPEEMCTBEHHOCTh
€CTECTBCHHO-HAYYHBIX 3HAHUU, MPUOOPETEHHBIX YYAIIUMUCS paHee MPH U3yYCHUU MPEAMETOB
«Oxpyxaroruit Mupy», «buonorusy», «['eorpadus», u 3HaAHUIN, KOTOPBIE O0YJAIOITHECS TOTydaT
IIPU U3Y4YEHUH Kypca Xumuu B 8—9 kiaccax.

N3yuenue kypca «OCHOBBI HEOPTaHUYECKONH XMMUMW» B 7 KJIACCE MO3BOJISAET MOJATOTOBUTH
yyalmuxcs K HM3y4eHuro Kypca 8§ M 9 kiaccoB, a Takxke Ja€T BO3MOXKHOCTb CHU3WTH
MHTCHCUBHOCTh M3yY€HHsS OCHOB HEOpraHuyeckoil xumuu B 8 u 9 kjaccaX, chopMupoBaTh
YCTOWYMBBIA IIO3HABATCIIBHBIM HHTEPEC K XUMHUM KaK DJKCIEPUMEHTaJIbHOM  HayKe,
MPEJICTAaBICHUE O BAXKHOCTH M HEOOXOJUMOCTH XMMHUYECKUX 3HAHUM Mg J1I000To YelloBeKa,
M3YUYUTh BEILECTBA, OKPYXAIOIIME LIKOJIbHUKOB B MOBCEJHEBHOM W3HHM, MX BO3JCHCTBUE Ha
OpraHM3M 4YEeJIOBEeKa, s TOro 4YTOOBl MPaBWIBHO MPUMEHSTh WX, PACHIMPATH KPyro3op
yYalmxcs U pa3BUBAaTh MX CIHEIUAIbHBIE YMEHUS — YMEHHUs HaOJI0/aTh, JENaTh BHIBOJLI HA
OCHOBE HaOIIOJIeHUH, O0pamaThCsi C BEIIECTBAMU B OBITY, BBIIOJIHATH HECIOXHBIE OIBITHI,
IPOBOJIUTH HCCIEAOBAaHHUS C cOOrofeHueM mpaBui Oe3omacHocTH. Kpome Toro, u3yuyeHue
JAHHOTO Kypca Ha€T BO3MOXKHOCTh pa3BHUBaTh OOIICyuyeOHbIE yMEHUS (aHAIU3UPOBATH,
YCTaHABIIMBATh MPUYUHHO-CIICICTBEHHBIC CBSI3U, JENIaTh YMO3AKIIOUCHUS U BBIBOJIBI, pa0OTaTh C
HAYYHO-TIOMYJISIPHON M CIPABOYHOU JIUTEPATypOU, CpaBHUBATh, BBIIEIATH TNIaBHOE, 0000IIATh,
CHCTEMaTH3HPOBATh MAaTE€pHal), CAMOCTOSTEILHOCTh U TBOPUYECKUE CIOCOOHOCTH MPH PELICHUU
MIPaKTUYECKHX 3a/1a4.

B 3aBucHMMOCTH OT BO3MOXKHOCTEH 00pa3oBaTeNIbHOM OpraHU3allMd BO3MOXKHO HayaTh
n3ydeHune kypca « OCHOBbI HEOPraHUYECKON XMMUMW» B 8 Kilacce.

Conepxanue Kypca 8 kJjacca BKIIOYAET CBEACHHMS O CTPOCHHHM AaTOMOB XMMMYECKUX
3JIEMEHTOB, CTPYKType Ilepmommueckoil cuctembl xumuueckux sneMmeHToB .M. Menneneena,
XUMUYECKON CBSI3M, XUMHUYECKUX PEAKIUAX, PACTBOPAX, IIEKTPOJUTUYECKON HUCCOLUALUU U
OCHOBHBIX KJIACCaX HEOPraHUYECKUX BEUIECTB.



VY4yeHust 0 cocTaBe M CTPOEHUHM BEIIECTB M O XUMHUYECKHX IPOLIECCAX COCTaBISAIOT
TEOPETUYECKYI0 OCHOBY Kypca. B 8 kimacce oOydaromniuecss mpruoOpeTaroT COBpEeMEHHbIE 3HAHUS
(COOTBETCTBYIOILIUE YPOBHIO UX IOHUMAaHUS) O 3aBUCUMOCTH MEXJIYy CTPOCHHMEM BEIIECTB, UX
CBOICTBaMH M MPUMEHEHHEM, CYIIIHOCTH U JBUKYIIUX CUJIAX XUMHUYECKHUX PEAKIINH, MPUHIIUIIAX
YOpaBIEHUS UMHU JJIS MOJIy4EHHUsST HEOOXOAMMBIX YEJIOBEKY BELIECTB, POJIM XMMHU B PEIICHUU
SKOHOMHMYECKUX M JKoJIorhyeckux mpodnem. Takum oOpazom, uzydeHue Kypca (opmupyer
Hay4yHYI0 KapTUHY MHpA, MO3BOJSET YYalUMCS MOJIYYUTh OTBETHl HA BOMPOCHI «IIOYEMY?» U
«xak?», pa3BUBaeT MX TBOPYECKHI MOTEHLHMAT U CIIOCOOHOCTH MPUOOpETaTh 3HAHUSA B XOJE
cOoOCTBEHHOM 1M03HABATEIbHON AESITEIbHOCTH.

PaccMoTpenue TeopeTHdyecKMX BOMPOCOB TOTOBHUT MOYBY ISl OCO3HAHHOTO M3YUYEHUS
XUMHHM DJIEMEHTOB W HX COEAMHEHUH B 9 Kiacce, MO3BOJSET pealn30BaTh NPUHIUIIBI
pa3BUBAIOIIETO OOyUYEHUs, CUCTEMHO-ICSATENLHOCTHBIN MOAXO0J K OOY4YeHHIO U OpPraHHU30BaTh
CaMOCTOSITENIBHYIO JIEATENIbHOCTh UIKOJBHUKOB IO YCTaHOBJIEHUIO B3aUMOCBS3EH 3JIEMEHTOB
3HAaHUNA. 3HAYUTENBHOE YUCIO XMMHYECKHUX (AKTOB MO3BOJSET MOABECTH YYAIIUXCSI K HX
MOSTAITHOM  CHUCTeMaTH3alMi H  0000mIeHHIO, a W3ydYeHHe [MPHYMHHO-CIIEICTBEHHBIX
3aBUCHUMOCTEH NA€T BO3MOXKHOCTh YMEHBIIUTh OOBEM OIMUCATENBHOTO MaTepHala Mo XUMHUU
AJIEMEHTOB.

B 9 kuaacce mpopomkaeTcss pa3BUTHE CUCTEMbl 3HAHUWI: W3YyYalOTCS OKHCIUTENHBHO-
BOCCTAHOBUTEJIbHBIE DPEAKIMH, B TOM 4YHUCIE 3JEKTPOJIM3, MEPUOJUYECKUN 3aKOH, Ta30BbIE
3aKOHBI, HEKOTOpble 3aKOHOMEPHOCTH TMPOTEKAaHUS XHUMUYECKUX PEaKlud, OCHOBBI
HEOPraHUYECKON XUMUU (XUMHUH 3JIEMEHTOB U UX COEIMHEHUN ).

B nenom kypc «OCHOBBI HEOPraHUYECKOH XUMHM» MO3BOJISIET Pa3BUBATh MPEICTABICHHUS
yydalmxcs 0 MO3HABa€MOCTH MHUpPa M LIEHHOCTH HAYYHOTO 3HAHUS, €IMHCTBE KUBOW M HEXHUBOU
IpUPOJIbI, CHOPMUPOBATH 3HAHUS O BAKHEHIIMX ACTIEKTaX COBPEMEHHOW €CTECTBEHHO-HAYYHOU
KapTUHBl MHpa. BKIIOueHHE HCTOPHKO-HAyYHOTO MaTepuaia AaéT BO3MOXHOCTh IOKa3aTh
[IKOJIFHUKAaM, 4YTO pa3BUTHE HAayKd — 3TO MHOTOBEKOBOW MYyTh CTAHOBJICHUS 3HAHUU 00
OKpY’KalolleM MHpe, MPUOOIIUTh UX K HUCTOPUU XMMHUYECKOH HAyKH KakK OOILIEKYJIbTYPHOMY
HaCJIEUIO, MO3BOJIAET (OpMHUpPOBATH YYBCTBO TOPAOCTH 3a CBOIO CTpaHy, pacKpblBaTh
o0mieoOpa3oBaTebHOE  3HAUEHHWE XHUMHMU. MaTepuan 53KOJIOTMYecKOW HalpaBlICHHOCTH,
CBEIICHUS O (DU3UOJIOTHUYECKOM BO3JCHCTBUM BEIIECTB CIHOCOOCTBYIOT (DOPMHUPOBAHHIO
HKOJIOTHYECKOTO CO3HAHUS W HABBIKOB HKOJOTHMUECKH O€30MacHOr0 IOBEACHUS, 3HAHUH 00
OCHOBax 3JI0pOBOT0 00pa3a >KM3HH, OCO3HAHUIO IIEHHOCTU CBOETO 370POBbS U 370POBbS IPYTHX
moneil. Hanmuume mnpakTUYecKuX CBEACHHNM 00 WCHOIb30BAaHUM XHMHUYECKUX 3HAHUU B
MOBCEIHEBHOM JKU3HU, B TpPyAE CIOCOOCTBYET pa3BUTHIO I[103HABATEIbHONW AaKTUBHOCTHU
yuUaluxcs, MX HHTEpeca K YIIyOIE€HHOMY U3yYeHHIO XHMHH, BBHIOOpDY €€ B KauecTBe
npoduIbHOrO MpeAMeTa Ha cTapuieil cryneHu oOyueHus. [Iporpamma mMo3BOJISET Takke
peannu30BaTh BOCIUTATEIbHBIA NOTEHLINAN NIPEAMETA.

[Tpu u3yueHun Kypca UCIOIb3yIOTCS U Pa3BUBAIOTCS MEKIIPEIMETHBIE CBS3U C OMOJIOTHEH,
¢u3uKoi, MaTeMaTHKOH, reorpadueii, IPUMEHSIOTCS pa3HOOOpa3HbIE METOJbl OpPTaHU3AMU U
OCYUIECTBIICHUSI y4eOHO-ITO3HABATEIbHON JESITEIbHOCTH YYallUXCA: CIOBECHBIX (pacckas,
paccyxkaenue, Oecena), HalVIAIHBIX (JEMOHCTPALUS dKCIEPUMEHTOB, N300pakeHU, Mozernei),
MPAKTHUYECKUX (TIPOBEICHUE OTBITOB, BHIIOJHEHHE 3a/1aHUM, pELIeHHE 3a/1ay).

IIporpamMma cocraBiieHa ¢ Y4E€TOM BEAYILIEH POIM XUMHUYECKOIO JKCIIEPUMEHTA, IPUYEM
UCIIONIB3YETCSl HE TOJNBKO JEMOHCTpAallMOHHAs ero (yHKUMs, HO W CTUMYJHPYIOIIasd,
npobnemuas. IlpegycmarpuBaroTcs Bce BHIBI IIKOJIBHOTO XHMHUYECKOTO SKCIEpPUMEHTa —
JEMOHCTpAllMM, J1a0OpaTOpHBIE OMBITHI W TMpPaKTHYECKWe paldoThl, a TakXKe COYEeTaHue
HKCIIEpUMEHTA C APYTUMH CpEeACTBaMHU OOy4YeHMs. 3aljaHUPOBAaHBI OMNBITHI, MPOBOJUMBIC B
JOMAIITHUX YCJOBHSX (JOMAIIHUN SKCIEPUMEHT), MPAKTUYECKUE 3aHITUS C DJIEMEHTaMU
UCCJIEIOBaHMsI M BBINOJIHEHME IPAKTUYECKUX MCCIEAOBATENbCKUX 3agaHuil. OMbITHI,
BKJIIOUEHHBIE B MPAKTUYECKUE PAOOTHI, BHIMOIHIIOTCS C yUYETOM BO3MOXKHOCTEH XMMHYECKOIO
KabuHeTa (HaJM4Me BBITSDKHBIX IKA(OB, peaKTUBOB M 000pyIOBaHMS) U OCOOCHHOCTEN Kilacca.

5



Bo3moxHa Takke 3aMeHa yKa3aHHBIX B [IPOrpaMMe€ OINBITOB JPYTMMH, UMEIOIIMMU PaBHYIO IO-
3HABATEJIbHYI0 U METOAUUYECKYIO IEHHOCTb.

[IpenycMOTpEHO TakKe BBIMIOJIHEHUE YYalIUMHCS TBOPYECKUX 3aJaHUi (JOMAalIHUN
XUMHUYECKHH JKCIEpUMEHT, paboTa C JOMOJHUTEIbHBIMH HCTOYHMKAMHU HMH(OpMaLUH,
MOJITOTOBKA COOOIICHUH, IOKJIAI0B, IPE3CHTALINN, BBIMIOJTHCHUE TIPOSKTOR).

B conepxanue BKIIOUEH NPOOIEMHBIM MaTepHuaj, CTUMYJIMPYIOLIMH TBOPYECKYIO MU
IPOEKTHYIO JESITENbHOCTh YYallluXCsl, B TOM 4YMCJIE 3aJaHHsl MCCIE0BAaTEIbCKOr0 XapakTepa,
TpeOyrole OpraHu3aluid MHAUBUyalbHON U IPYIIIOBOM paboThl HIKOJIHHUKOB.

MecTto yueOHOro kypca «OCHOBBI HCOPraHUYEeCKOl XUMHUM» B y4eOHOM IJIaHe

B cootBerctBun ¢ ®I'OC u c y4yéroM OCOOEHHOCTEH COIHATBEHO-KOHOMHUYECKOTO
Pa3BUTHSI PErHOHA, a TAKXKE B IESIX MaKCHMAIIBHO TIOJTHOTO YAOBJIETBOPEHUS 00pa30BaTEIbHBIX
noTpeOHOCTE W HMHTEpPEeCOB OOYyYaIOLIMXCSA, B TOM 4YHCIE IO YIIyOIEHHOMY W3Y4YECHUIO
OTJIEIbHBIX Y4YE€OHBIX MPEIMETOB, IIEJIEHANPABICHHOW MOJATOTOBKU K OJUMIIMAAAM Pa3IMYHBIX
YpOBHEW, oOpa3oBarenbHas OpraHMU3alUs MOXKET BKIIOYMTh Y4eOHBIH Kypc «OCHOBBI
HEOPraHWYeCKOM XHMMHHW» B IUIaH yPOYHOM, BHEYPOYHOM JCATENBHOCTH, a TaKkKe
JIOTIOJTHUTEIBHOTO 00pa30BaHMUS.

Kypc «OcHOBBI HEOPraHMYECKON XUMHUN» M3y4yaeTcsl Ha MPOTSHKEHUU TpEX JyieT (¢ 7 mo 9
KJacc) uinu AByx JieT (8 u 9 kmaccnn). [Iporpamma kypca ans 7 kinacca paccuntana Ha 34 4 (1 1 B
Hezneno). B 8 u 9 kiaccax B 3aBUCMMOCTH OT BO3MOXHOCTEH 00pa3oBaTelbHON OpraHu3aluu
npeIycMOTpeHa yuyeOHas Harpys3ka 2 uiu 3 4 B HeJemto, cooTBeTcTBeHHO Beero 70 mmu 105 u B
Ka)KJI0M KJ1acce.

HJIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA KYPCA
«OCHOBBI HEOPTAHUYECKOM XUMHUN»

N3yueHne mpemayCMOTPEHHOTO MPOTpaMMOM y4eOHOro Marepuasia MO3BOJIUT yYalldMCS
JOCTHYb TMPEIMETHBIX, METANpPEIMETHBIX M JIMYHOCTHBIX PE3yIbTaTOB, MNPEIyCMOTPEHHBIX
@denepallbHBIM ~ TOCYJApCTBEHHBIM — 00pa30BaTENbHBIM  CTAHIAPTOM  OCHOBHOTO  OOIIEro
o0OpazoBaHus.

JINYHOCTHBIE pPe3yJIbTAThI

JImuHOCTHBIE  pe3ysbTaThl  OCBOEHUS  MpOorpaMMbl  ydyeOHOro Kypca «OCHOBBI
HEOPraHMYECKON XUMHUW» OTPAKAIOT TOTOBHOCTh OOYYArOIIMXCSl PYKOBOJACTBOBATHCS CHCTEMOU
MO3UTHBHBIX IIEHHOCTHBIX OPUEHTALMN U PACIINPEHUE OMNbITA ACIATEIBHOCTH Ha €€ OCHOBE U B
Mpoliecce peann3alud OCHOBHBIX HaNpaBJICHUN BOCHUTATENILHOU JEATEIBLHOCTH, B TOM YHCIIE B
YacCTH:

- 'paxk1aHCKOrO BOCIIUTAHUSA:

HenpusiTHue JIo0bIX (GOpM IKCTpeMH3Ma, TUCKPUMHHALIMY; MPEICTaBiIeHHEe 00 OCHOBHBIX
mpaBaX, CBOOOJax © OOS3aHHOCTSAX TpPaXKIAHWHA, COLUAIBHBIX HOPMAaxXx ¥ MpaBUIIaX
MEXJIMYHOCTHBIX OTHOIICHWH B OOINECTBE; TOTOBHOCTh K Pa3HOOOpa3HOW COBMECTHOU
JEATETbHOCTH, CTPEMJICHHE K B3aUMOINOHMMAHUIO W B3aUMOIOMOIIM, AKTUBHOE Yy4YacTHE B
IIKOJIBHOM ~CaMOYIIPABJIEHWH; TOTOBHOCTh K YYacTUIO B TyMaHUTapHOW JESITEIBHOCTH
(BOTOHTEPCTBO, TOMOIIIH JIIOJISIM, HYKIAFOIIUMCS B HEH).

- [TaTproTH4YECKOrO BOCIIUTAHUSA:

OCO3HAHUE POCCUMCKON Ipa)KAaHCKOW MICHTUYHOCTH, IPOSBIECHUE UHTEPECA K TO3HAHUIO
ucropuu, KynbTypsl Poccuiickoit denepamuu, cBoero kpasi, HapoaoB Poccuu; LEHHOCTHOE
OTHOIIEHUE K JOCTHKEHMsAM cBoed PomunHbl — Poccum, K Hayke, TEXHOJIOTHUSM, TPYHOBBIM
JOCTH>KEHHSIM Hapo/a; yBaKEHUE K HCTOPUUECKOMY U IPUPOJHOMY HACIEAUIO U TAMATHHUKAM.

- JIlyXOBHO-HPaBCTBEHHOT'O BOCIIUTAHMUSI:

OpHEHTAIlMsl Ha MOpajbHbIE LIEHHOCTH M HOPMBI B CUTYallUSX HPABCTBEHHOI'O BBHIOOpA;
TOTOBHOCTH OLICHMBATh CBOE IMOBEJCHUE U MOCTYIIKH, [TOBEJICHUE U MOCTYIKU APYTHUX JIIOJIEHU C
MO3WLIMA HPABCTBEHHBIX W IPABOBBIX HOPM C YYETOM OCO3HAHMS IOCIEICTBUU IOCTYIKOB;



AKTUBHOE HENPUATHE aCOIHMAILHBIX IOCTYNMKOB, CBOOOJA M OTBETCTBEHHOCTH JIMYHOCTH B
YCIIOBUSIX UHIUBUIYATHLHOTO U OOIIIECTBEHHOT'O TPOCTPAHCTBA.

- DCTETUYECKOTO BOCITUTAHUS:

BOCIIPUMMYHMBOCTh K pa3HbIM BHAAM HCKYCCTBAa, IOHHMaHHE €ro HMOILMOHAIBHOTO
BO3JICUCTBUS; OCO3HAHUE BAXXHOCTH XYI0>KECTBEHHOU KYJIbTYpPhI KaK CPE/ICTBA KOMMYHHKAIIUU U
CaMOBBIPQKEHUS; TOHUMaHHE [IEHHOCTH OT€YECTBEHHOTO U MUPOBOTO UCKYCCTBA; CTPEMIICHHUE K
CaMOBBIPAKEHHIO B Pa3HBIX BHIAaX UCKYCCTBA.

- @®U3UYECKOro BOCMUTAHUS, (HOPMHUPOBAHHS KYJIBTYPhl 30POBbS M 3MOIMOHAIBHOTO
Oyaromnory4us:

OCO3HAHHE I[IEHHOCTU IKH3HU; OTBETCTBEHHOE OTHOIIEHHWE K CBOEMY 3I0pPOBBIO U
YCTAaHOBKA Ha 3J0pPOBBIM 00pa3 Xu3HH (30pOBOE MHUTAHHUE, COOJIIOJCHHE THUTMEHHMYECKUX
npaBuil, cOaTaHCUPOBAHHBINA PEKUM 3aHATUN M OTHAbIXA, perylisipHas Qu3audeckas aKTUBHOCTB);
OCO3HAHUE TIOCJEACTBUI W HENPUATHE BPEAHBIX TPHUBBIUEK (YMOTpEOJIEHHE aJIKoroJis,
HapKOTUKOB, KypeHHE) U HMHBIX (GopM Bpena s (PU3MUECKOrOo M TCUXUYECKOTO 30POBbS;
coOroieHre MpaBml 0€30MACHOCTH; YMEHHUE MPUHUMATh CeOsl U JPYTUX, HE OCYXIasi; yMEHUE
OCO3HaBaTh SMOIIMOHAIBHOE COCTOSIHME ce0si M JPYruX, YMEHHE YMPaBIsATh COOCTBEHHBIM
OMOIMOHAIBHBIM COCTOSIHHEM; C(OPMHPOBAHHOCTh HaBbIKAa peQIIeKCHH, TPH3HAHHE CBOETO
IpaBa Ha OIMIMOKY M TAKOTO )K€ MpaBa JAPYroro 4yeiaoBeKa.

- TpynoBoro Bocniuranus:

YCTaHOBKA Ha aKTHBHOE Yy4YaCTHE B PEHICHHM MPAKTUYECKUX 3a1ad (B pamMKax CEMbH,
OpraHu3aI, ropoja, Kpas), ClOCOOHOCTh WHHUIIMUPOBAThH, TUIAHUPOBATH U CAMOCTOSITEIIBHO
BBITMIOJHATH TaKOTO PoJa ACSITENbHOCTb, HHTEPEC K MPAKTUYECKOMY HM3Y4YeHHIO mpodeccuil u
TpyJa Pa3jIM4YHOrO POJia, B TOM YHCIE HA OCHOBE MPUMEHEHHS H3y4YaeMOro MPEeJIMETHOTrO
3HAHMS, OCO3HAHME BAXHOCTU OOYYEHHS Ha NPOTSHKCHHMM BCEH JKU3HHM Ui YCIEUTHOM
po(heCCHOHATLHOM JCSITETLHOCTH M PAa3BUTHE HEOOXOIUMBIX YMEHHUH ISl 3TOTO; TOTOBHOCTH
aJanTUpPOBaThcs B MPO(ECCHOHANBHOM Cpelle; YBaKEHHWE K TPYydy MU pe3yibTaTaMm TpPyIOBOMH
NESTEIIbHOCTH, OCO3HAHHBIN BBIOOpP U MOCTPOCHHUE WHIANBUAYATHHON TPACKTOPHH 00pa30BaHUs U
YKU3HEHHBIX TUIAHOB C YYETOM JIMYHBIX U OOILECTBEHHBIX HHTEPECOB U MOTPEOHOCTEIA.

- DKOJOTUYECKOTO BOCIIUTAHHUS:

OpHEHTAIMs Ha MPUMEHEHNE 3HAHUM 71 pelleHus 3a/1a4 B 00JIaCTH OKpY KaroIlel cpeapl,
IJIAHUPOBAHUS TOCTYIKOB U OLEHKH UX BO3MOXHBIX MOCIEICTBUM JIJISi OKPY’KAIOIIEH Cpeabl;
MOBBIICHHE YPOBHS OKOJOTMYECKOM KYJIbTYpbhl, OCO3HAaHUE TIJIOOATBHOTO  XapakTepa
IKOJIOTUYECKUX TPOOJIEM U MyTe WX PEIIeHUs; aKTHBHOE HETPHITHE JEUCTBUN, TPUHOCSIIINX
BpEJl OKpYKarollel cpejie; 0OCO3HAHME CBOEH POJIM KakK I'pa)kJIaHWHA U TOTPeOUTENs B YCIOBHIX
B3aWMOCBSI3M IPUPOJHON, TEXHOJOTHMYECKOM UM COLMAIBHOW Cpell; FOTOBHOCTh K YYaCTHIO B
MPAKTHUYECKOHN JEATEeIbHOCTH IKOJIOTUYECKOM HAIIPaBICHHOCTH.

- Bociutanust IEHHOCTH HAYYHOTO TTO3HAHUS:

OpUEHTalMsl B ACSITENbHOCTH Ha COBPEMEHHYIO CHUCTEMY Hay4HBIX IpeAcTaBlIeHHIl 00
OCHOBHBIX 3aKOHOMEPHOCTSAX pa3BUTHUSL MPUPOJBI, B3aUMOCBS3SX YeEJIOBEKa C MNPUPOJHOU
Cpeloil; OBJAJEHUE SI3BIKOBOM M YMTATEIBCKOM KYyJIbTYpOW KaK CpPEICTBOM MO3HAHUS MHPA;
OBJIQJICHME OCHOBHBIMU HABBIKAMHM HCCIIEIOBATEIbCKOM JCSATENbHOCTH, YCTAaHOBKAa Ha
OCMBICJICHHE OTIbITa, HA0JII0IEHUH, TTOCTYTIKOB.

MetanpeameTHble pe3yJibTaThI

MetanpeameTHble pe3yabTaThl BKIOYAIOT OCBOCHHBIE 00YUYaIOIIUMUCS MEXKIIPEAMETHBIE
MOHSATHS (TaKue, KaK «CHCTeMay, «(aKT», «3aKOHOMEPHOCTHY, «(PEHOMEHY, «aHATTU3)», «CUHTE3))
U YHUBEpCaJIbHbIE YUeOHbIe IeHCTBUS (MI03HAaBaTeIbHble, KOMMYHUKATUBHbIE, PETYyJISTUBHBIE).

VYcnoBus GopmMupoBaHUS MEXKIPEAMETHBIX MOHATHH — OBJaJeHHE OOYyYarOIUMUCS
OCHOBaMHU YHUTATEIhCKOH T'PAMOTHOCTH, NMPUOOpPETEHHWE HABBIKOB pPaOOTHI ¢ HH(pOpPMAIHEH,
y4acTHe B IPOEKTHOU JeATEIbHOCTH.

- OBnazieHre yHUBEPCAIbHBIMU YU€OHBIMU NTO3HABATEIbHBIMU JIEHCTBUSMU:



1) 0a30BbIe JIOTMYECKHE ICHCTBUS: BBIABIATH W XapaKTEPU30BATh CYHICCTBEHHBIE
NpU3HaKu OOBEKTOB (SIBICHMI); yCTaHAaBIMBATh CYLICCTBEHHBIN MPU3HAK KIACCU(UKALINH,
OCHOBaHMA Uil OOOOIICHWS W CpaBHEHHs, KPUTEPUH TPOBOAMMOTO aHAIHM3a, C YYETOM
NPEJIOKEHHON 3a/1aud BBISBIATh 3aKOHOMEPHOCTH W MPOTHUBOPEUYHUS B PACCMATPUBAEMBIX
(axTax, JAaHHBIX W HAOIIOACHUAX; MpeAsIaraTh KPUTEPHH ISl BHISBICHHUS 3aKOHOMEPHOCTEH U
MPOTUBOPEUH; BBISBIATH JeUUIUT WHPOPMAIMU, AAHHBIX, HEOOXOJUMBIX MJI pEIIeHUs
MIOCTABJICHHOW 3a]laud; BBISBIATH NMPHUYUHHO-CIICJICTBEHHBIC CBSI3U INPH M3YUYCHHWU SIBICHUNA U
MIPOILIECCOB; JIENaTh BHIBOJIBI C UCIIOJI30BAHUEM JeTYKTUBHBIX U UHAYKTUBHBIX YMO3aKIIOUCHHIA,
YMO3aKJIOYCHUH MO aHAJIOTHH, (OPMYJIHPOBATH THIIOTE3Bl O B3aMMOCBS3AX; CAMOCTOSTEIBHO
BbIOMpaTh crmoco0 pelleHuss yueOHOW 3aiadyu (CpaBHUBATh HECKOJIBKO BapUAHTOB PEIICHUS,
BHIOMPATh HAN0O0JIEE IOIXOIAIIHNNA C YIETOM CaMOCTOSTEIBHO BBIICTICHHBIX KPUTEPUEB);

2) 0a30BbIE  HCCIENOBATENIbCKHE  JIEUCTBUSA:  HCIIOJIB30BATh  BOINPOCHI  Kak
UCCIIEIOBATEIBCKUI HHCTPYMEHT MO3HAHHS;, (DOPMYITUPOBATH BOMPOCH, (PMKCUPYIOIINE Pa3phIB
MEXIy peadbHbIM U IKEJIaTeIbHBIM COCTOSHUEM CHUTyallud, OOBEKTa, CaMOCTOATEIHHO
yCTaHABJIMBAaTh WCKOMOE W JaHHOE; (OpPMHUPOBaTH THIOTE3y OO0 HCTHHHOCTH COOCTBEHHBIX
CYXKIEHUN U CYXXICHWHA APYTUX, aprTyMEHTHPOBATh CBOIO MO3MIIMIO, MHEHHUE; MPOBOJAUTH IO
CaMOCTOSITEIFHO ~ COCTABJIIEHHOMY IUIaHY OIBIT, HECIOXHBIM JKCIEPUMEHT, HEOOIbIIoe
UCCJIETIOBAaHKE 10 YCTAaHOBIECHUIO OCOOEHHOCTEH 00BEKTa M3yueHUs, MPUIUHHO-CIIEICTBEHHBIX
CBA3€M U 3aBUCHUMOCTEH OOBEKTOB MEXIy co0Oif; oOlleHMBaThb Ha MPUMEHUMOCTh U
JOCTOBEPHOCTh ~ MH(pOpMAIMH, TMOITYYEeHHOH B XOJE€ UCCIENOBaHHUS (SKCIIEPUMEHTA);
CaMOCTOATENIEHO (HOPMYITUpPOBaTh OOOOIIEHUS W BBHIBOABI TI0 pe3yJbTaTaM MPOBENEHHOTO
HAOMIO/ICHUS, OMbITa, WCCIEAOBAaHUS, BJIAJE€Th WHCTPYMEHTAMHU OILIGHKH JIOCTOBEPHOCTHU
MOJYYCHHBIX BBIBOJIOB M OOOOIIEHWH; NMPOTHO3MPOBATH BO3MOXKHOE JalibHEHIee pa3BUTHE
MPOIIECCOB, COOBITHI M MX MOCIEACTBHS B aHAJTIOTUYHBIX WIIM CXOJHBIX CUTYaIUsX, BBIABUTAThH
NPEITONI0KEHUS 00 UX Pa3BUTHH B HOBBIX YCJIOBHUSAX U KOHTEKCTaX;

3) pabota ¢ wuH(poOpmanMel: NPUMEHITh PaA3TUYHBIE METOIbl, UHCTPYMEHTHl U
3arpockl MpH TMOMCKE M OTOOpe HMH(POPMALUU HIM JAaHHBIX M3 HCTOYHHUKOB C YYETOM
NpeyIoKEHHOW y4eOHOM 3amauM M 3aJaHHBIX KPUTEPUEB; BBIOUpPATh, aHAJIU3UPOBATH,
CHUCTEMAaTH3HpOBaTh W HHTEPIPETUPOBATh HMH(OPMAIMIO pPA3TUYHBIX BUIAOB U  (opm
MPEJICTaBICHUS; HAXOAUTh CXOJHbIE apTyMEHTHI (OATBEPKIAIOIINE HIIM ONPOBEPTaloNIUe OJHY
U Ty Xe HJCI0, BEPCUIO) B PA3IUYHBIX HH(POPMALMOHHBIX HCTOYHUKAX; CAMOCTOSITEIHHO
BbIOHMpaTh ONTHUMANBbHYIO (POpMY MpeacTaBieHUs UHPOPMALMN U WIUTIOCTPUPOBATH pelIacMbie
3aJaud  HECJIOXXHBIMH CXEMaMH{, JAWarpaMMaMu, HHOM Trpadukoil M UX KOMOWHAIMSIMU;
OLICHUBATh HAIEKHOCTh MH(POPMAIMH MO NMPEATIOKEHHBIM KPUTEPUSIM UITH C(HOPMYITHUPOBAHHBIM
CaMOCTOATENbHO; 3((HEKTUBHO 3aIIOMUHATh U CUCTEMAaTU3UPOBATh HH(OPMAITHIO.

- OBnazieHne yHUBEPCAIbHBIMU yUeOHBIMU KOMMYHUKATUBHBIMU JCHCTBUAMU:

1) oOIIeHue: BOCHPUHUMATh U (OPMYJIHPOBATh CYXKACHHUS, BBIPAXKaTb SMOLUU B
COOTBETCTBUHU C IEIISIMH W YCJIOBHSMH OOIINCHMs; BBIpakaTh ce0s (CBOIO TOUYKY 3pEHHS) B
YCTHBIX U MHUChMEHHBIX TEKCTaX; paclo3HaBaTh HeBEpOAJbHBIC CPEACTBA OOIICHUS, TOHUMATh
3HaYeHHE COLMAIbHBIX 3HAKOB, 3HATh U PACIO3HaBaTh MPEINOCHUIKY KOH(MIMKTHBIX CUTYalUl U
cMAr4aTh KOH(QUIMKTBI, BECTH NIEPEroBOPHI; IOHMMATh HAMEPEHUs JpPYTUX, MPOSBIATH
YBOKUTEIHLHOE OTHOIICHHE K COOCCEAHHKY M B KOPPEKTHOH (opme (HopMyIupoBaTh CBOH
BO3PaXXCHUS; B XO/I€ AMAajIora u (MIM) AUCKYCCHU 33J]aBaTh BOIPOCHI 110 CYIECTBY 00CYXKIaeMOn
TeMbl M BBICKa3blBaThb WJEW, HAIEJCHHbIE Ha pElIeHHe 3aJaud U MOoAJep KaHue
ONaro’kenaTeNnbHOCTH OOLICHMS; COMOCTABIATh CBOU CYXKICHHUA C CYXKICHUSMH JApPYTUX
Y4aCTHUKOB JMAaiora, OOHapyKUBaTh pa3ilMuue U CXOJCTBO MO3ULUN; MyOIUYHO MPEACTABIATH
pe3yJIbTaThl BHIIIOJHEHHOTO OIBITA (3KCIIEPUMEHTA, MCCIEOBAHUS, IIPOCKTA); CAMOCTOATEIBHO
BbIOHpaTh (hOpPMAT BBICTYIUICHUS ¢ YYETOM 3a/a4 MPE3EHTAMN U 0COOEHHOCTEN ayAUTOPUU U B
COOTBETCTBUM C HHUM COCTaBJATh YCTHbIE M IHCBMEHHBIE TEKCThI C HCIOJb30BAaHHEM
WJUTIOCTPATUBHBIX MaTEPHAJIOB;



2) COBMECTHasl  JIEATENBHOCTh: TIOHUMAaTh W  WCIOJNB30BaTh IPEUMYIIECTBA
KOMaHJIHON M MHIMBHyaJbHON PaOOThl MPU PELICHUH KOHKPETHON MpoOaeMbl, 0O0CHOBBIBAThH
HEOOXOIMMOCTh TIPUMEHEHUS TPYIIOBBIX ()OPM B3aMMOACHUCTBUS MPH PEIICHUH MOCTABICHHON
3aJa4d; NPUHUMATh IeJIb COBMECTHOM JEATEIbHOCTH, KOJJIEKTUBHO CTPOMTH ACUCTBUS MO €€
JOCTIDKEHUIO: PACIpPENeNIATh POJIH, JIOTOBAPUBATHCA, OOCYXIaTh TPOIECC U Ppe3yJbTar
COBMECTHOM paboThl; yMeTh 0000IIaTh MHEHHUS HECKOJIBKUX JIHOAEH, MPOSBIATh I'OTOBHOCTH
PYKOBOJIUTH, BBHINOJHATH MOPYUYECHHS, TMOAYMHSITHCS; IJIAHUPOBATH OPTaHM3ALNI0 COBMECTHOM
paboThl, ONpeAesATh CBOIO POJib (C YUETOM MPEANOUYTEHUH U BO3MOXKHOCTEH BCEX YYaCTHUKOB
B3aUMO/JICHCTBHSA), PACTIPEICIIATE 3a/1a4 MEXKIAY WIEHAMH KOMaH/Ibl, y9aCTBOBATh B TPYIITOBBIX
dopmax paboTsl (0OCyXkIeHHs, OOMEH MHEHUH, «MO3TOBBIE IITYPMb» W HHBIC); BBIOIHATH
CBOI0O 4YacTh palOTHI, JOCTHraTh KA4YEeCTBEHHOTO pe3yJbTaTa IO CBOEMY HANpaBICHUIO H
KOOPJIMHUPOBATh CBOU JIEHCTBHS C JPYTMMH WIEHAMH KOMAaH[bl; OLEHHBATh KaueCTBO CBOETO
BKJIa/Ia B OOIIMI MPOIYKT MO KPUTEPHUSIM, CAMOCTOSATENBHO CHOPMYITUPOBAHHBIM yYaCTHHKAMHU
B3aMMOJICHCTBHS; CpPaBHMBATh pE3yJIbTaThl C HMCXOJHOM 3ajaueil M BKJIAJ KaXIOro 4JeHa
KOMaHJbl B JOCTIDKEHHE pE3YyJIbTaTOB, pPAa3NeiiATh cepy OTBETCTBEHHOCTH H MPOSBIATH
TOTOBHOCTb K IIPEJOCTABJICHUIO OTYETA MEepel TPYIION.

- OBya/icHNE YHUBEPCATHHBIMH YICOHBIMU PETYJISTUBHBIMU IEHCTBHSIMU:

1) camoopraHM3anys: BBIABIATh HPOOJEMBbI Ul PEIICHUS B JKU3HEHHBIX U y4eOHBIX
CUTYyaIMsIX; OPUEHTUPOBATHCS B PA3JIMYHBIX MMOAXOJAaX MPHUHATHS PEUIeHUH (MHIWBUAYAIBHOE,
NPUHATHE pEIleHUs B TpyMIe, NPUHATHE PEIIEHUH TPYNNoi); CaMOCTOSTEIbHO COCTaBIAThH
QITOPUTM pEIICHUs 3a7avd (WIM €ro 4YacTh), BBIOMPATh CIOCOO penieHusl Y4eOHOH 3amadm C
yu4€TOM  HMMEIOLIUXCA PEecypcoB M  COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHUpPOBATh
npejiaraeMble  BapUaHTBl PEIICHUN; COCTAaBJIATh IUIAH JeHCTBUM (TUTaH — peanu3aluu
HAaMEUEHHOTO aJrOpuUTMa pEeLIeHHsI), KOPPEKTUPOBATh MPEIJIOKEHHBIH AJITOPUTM C y4ETOM
NOJTYYCHHSI HOBBIX 3HaHUH 00 M3yyaeMoM OOBEKTe; JAeTaTh BIOOP U OpaTh OTBETCTBEHHOCTH 32
pelLIeHHE;

2) CaMOKOHTpOJIb: BJIAAETh CHOCOOAMH CAaMOKOHTPOJIS, CAMOMOTHUBALMU U pedIeKCHH;
JlaBaTh a/IeKBaTHYIO OLIEHKY CUTyalluH M IpeAJarath IUIaH €€ U3MEHEHUs; yUUThIBaTh KOHTEKCT
U TpeIBUAETh TPYJHOCTH, KOTOpPhIE MOTYT BO3HHKHYTh IpPH pELUICHHH Y4eOHOW 3amaud,
aJalTUPOBATh PEIIEHUE K MEHSIOIUMCS OOCTOATENbCTBAM; OOBSICHATh MPUYMHBI JTOCTUKEHUS
(HEeIOCTIDKEHHSI) Pe3yJIbTaTOB JAEATEIbHOCTH, J1aBaTh OILICHKY NMPUOOPETEHHOMY OIBITY, YMETh
HaXOJUTh MO3UTUBHOE B MPOMU3OLIEANIEH CUTyalluu; BHOCUTh KOPPEKTUBBI B AEATEIBHOCTh HA
OCHOBE HOBBIX 00CTOSITEIILCTB, M3MEHHUBIINXCSA CUTYAIMH, yCTAHOBICHHBIX OIIUOOK, BOSHUKILIUX
TPYAHOCTEH; OLIEHUBATh COOTBETCTBUE PE3YJIbTATA LIEIU U YCIOBUAM;

3) SMOIMOHAIBHBIA HWHTEJUIEKT: pPa3n4aTh, HA3bIBaTh M YIPABIATH COOCTBEHHBIMU
SMOLUSAMH U SMOLMSAMHU APYTUX; BBIABIATH U QHAJIW3UPOBATh MPUYMHBI SMOLUMN; CTaBUTH CeOsl
Ha MECTO JIPyToro 4esioBeKa, MOHUMAaTh MOTHBBI M HAMEPEHUS JAPYTOro; PeryjJupoBaTh Crocod
BBIPAKEHHS IMOIU;

4) mpunsATHe ce0sl U JPYTruX: OCOZHAHHO OTHOCUTHCS K JIPYTOMY YeNIOBEKY, €r0 MHEHHIO;
IpU3HaBaTh CBOE MPABO Ha OIIMOKY M TaKOE K€ MpaBo JPYyroro; NpUHUMaTh ceOs U ApYyTuX, He
OCYy’XJ1asi; OTKPBITOCTh; OCO3HABAaTh HEBO3MOXKHOCTH KOHTPOJIMPOBATH BCE BOKPYT.

IIpeameTHbIe pe3yabTaThl

B pesynbrare usydenus Kkypca « OCHOBbI HEOPTaHUUECKOM XMMUW BBITYCKHUK HAYYHUTCS:

oasamsp onpeodenenun WU3yYEHHBIM MOHATHAM ((u3ndeckoe Teno, BEIECTBO, CBOMCTBA
BEILIECTB, YUCTHIEC BELIECTBA, OJJHOPOIHBIC U HEOAHOPOIHBIE CMECH, XUMUYECKUH 3JIEMEHT, aTOM,
U30TOIbI, MOJIEKYJIa, OTHOCUTEIbHAs aTOMHAas Macca, OTHOCUTENbHAs MOJIEKYJIIpHas Macca,
IPOCTOE U CIIOKHOE BEIECTBO, XUMHYecKas (popMyia, WHAEKC, KOJMYECTBO BEILECTBA, MOJb,
MOJISIpHasl Macca, MOJSIPHBIH OOBEM Ta30B, XMMHUYECKas pEaKLUs, YPaBHEHHE XHMHYECKOU
peakiuu, Ko3(QUIMEHT, MOJEKYJISIPHOE M TEPMOXMMHUYECKOE YpaBHEHHUsS, TEIUIOBOW 3(PQPeKT
peaKImu, 3K30- U SHJOTEPMHUUECKUE PEAKIMU, PEAKLUN COCIMHEHNUs, Pa3I0KEHUs, 3aMEleHNU,
oOMeHa, HelTpanu3alyu, OKCHIIBI, COJIC00pasyIoIue U HeCoaeo0pas3yole OKCUIbl, OCHOBHBIE,
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KUCIIOTHBIE ¥ aM(OTEpHBIE OKCH/IBI, OCHOBAHMUS, MIETIOYH, KHCIOTHI, KUCIOTHI-OKUCIUTEIH, COTH
CpeHue, KUCIble, OCHOBHBIE, JIBOMHBIE, CMEIIaHHbIC, KOMILJIEKCHbIE, aM(OTEepHbIE THIPOKCHIBL,
TEHETUYECKasi CBsA3b BEIIECTB, WHIMKATOp, HEUTpalibHas, KHUCIOTHAas M IIEJIO4YHas cpena,
JIEKTPOHHAsE 000JI0YKa aToOMa, YHEPreTMYECKUH YPOBEHb, AJIEKTPOHHAs KOH(UTypalus aToma,
aTOMHasg  opOWTanb, WOH, XHUMHYECKas CBs3b, BAJICHTHOCTb, CTENECHb  OKHUCICHHS,
JJIEKTPOOTPULIATENIBHOCTD, MOJISIPHAss M HEINOJIIPHAs KOBAJICHTHBIE CBSI3U, HOHHAs CBS3b,
METaJNINYECKast CBA3b, MOJICKYJISIPHAs, HOHHAs, ATOMHAs, METAJUIMYECKAas KPUCTAJUINYECKHE
PEIIETKN, pacTBOPBI, TMAPATHI, KPUCTAJIOTHAPATHI, aUIOTPOIHKS, MAcCOBas NOJI1 DJIEMEHTA B
CJIO’KHOM BELIECTBE U PACTBOPEHHOT'O BEILIECTBA B PACTBOPE, MOJIIPHAsT KOHIICHTPALMs BEILIECTBA
B PacTBOpE, JJIEKTPOJIUT M HEDIEKTPOJIMUT, SJIEKTPOIMTHYECKAs IUCCOLMALMs, HEHUTpalbHasd,
KHCIIOTHAsI M IIEJIOYHAsl Cpena, BOMOPOJHBIM ITOKA3aTelb, THUAPOJIM3 COJEH, OKUCICHHE U
BOCCTAHOBJICHUE, OKHCIUTENIb U BOCCTAHOBUTEIND, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIMH,
IEKTPOJIN3, CKOPOCTh XHWMHYECKOM pEaKIMH, XUMHUYECKOE pABHOBECHUE, TOMOICHHBIE H
reTeporeHHble, OoOpaTuMble M  HEoOpaTHUMble peakuuu, ajacopOuus, MNUpo-, TUAPO-,
AIEKTPOMETAILTYPTHSsl, KOPPO3Us);

PAcKpbleams cMblCl NOHAMUIL, UCTIONB3YsI XAMUYECKYIO CHUMBOJIMKY;

dopmynuposams 3aKOHBI COXPAHEHMsS] MAacChl BEIIECTB NPU XUMHUYECKUX PEAKLIUX,
IIOCTOSTHCTBA COCTaBa, MIEPUOJINYECKUN 3aKOH, 3aKOH ABOraJgpo, OCHOBHBIE IIOJIOKEHUSI AaTOMHO-
MOJIEKYJIIPHOTO YYEHHsI, TEOPUH JIEKTPOJIMTHUECKON TUCCOLUALNH, PACKPBIBATH UX CMBICIT,

Ha3bl6amMp XUMUUYECKHE DIIEMEHTBI, HEOPraHUYECKNE BELIECTBA U3YUYEHHBIX KJIACCOB;

00vsacHamy (PU3MYECKUI CMBICT aTOMHOTO (TIOPSIKOBOTO) HOMEpa XWMHYECKOTO
3JIEMEHTa, HOMEPOB Ipynnsl U nepuoga [lepuoaudeckoil CUCTEMBI, K KOTOPBIM NPUHAIIEKHUT
AJIEMEHT, 3aKOHOMEPHOCTH HW3MEHEHHUS CBOMCTB aTOMOB DJIEMEHTOB M HMX COCIUHEHUH B
npelnenax MajblX IEpPUOAOB M TJIABHBIX MOATPYII, CYIIHOCTb 3JIEKTPOJUTHYECKOU
JUCCOLMAIINH, peaKLUii HOHHOTO OOMEHa U OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLIU;

Modenupoeams CTPOECHUE ATOMOB IEPBBIX JBAaJUATH XHMHUYECKHX OJIEMEHTOB,
IIPOCTEUIINX MOJIEKYJI;

Xapakmepu3oeamp XVMHUYECKUE 3JIEMEHTHl (OT BOJOPOJA 10 KaJblMs) HA OCHOBE HX
nonoxkenus B [lepuoamueckoit cucreme J[.M. MeHneneeBa u 0COOCHHOCTEH CTPOCHHS aTOMOB;
CIOCOOBI MOJIydyeHMs, (PU3MYECKMEe M XHMHUYECKHUE CBOWCTBA, IPAKTHUECKOE INPHUMEHEHHE
HEMETaJUIOB, OOpa30BaHHBIX D3JEeMEHTaMM TINaBHbIX mnoxarpynn I[V-VII rpymnm, menoyHsIx,
HIEJIOYHO-3€MENBbHBIX METAJUIOB, MArHus, aIIOMUHMS W JKEJI€3a, HEOPraHWYECKUX BEILECTB
OCHOBHBIX KJIACCOB, OCOObIE€ CBOWCTBa KOHLIEHTPHPOBAHHOW CEPHOM UM a30THOM KHUCIIOT;
B3aMMOCBS3b MEXy KJIaCCaMU HEOPraHUYECKUX BELIECTB;

onpedenams 1O XUMHUYECKHMM (OpMyJaM COCTaB BELIECTB M MX IPHHAUICKHOCTh K
ONpeACIIEHHOMY KJIACCY HEOPraHMYECKHUX BEILECTB, BAJICHTHOCTh U CTENEHU OKUCJICHHUsS aTOMOB
JJIEMEHTOB B BEILECTBAX, BUJbl XUMUYECKUX CBA3EH B BELICCTBAX, TUIIBI XUMUUECKUX PEAKILIMM,
BO3MOXHOCTb IPOTEKAHMsI PEAKIIM HOHHOTO 0OMEHa;

onuceléams CBOWCTBA TBEPIBIX, JKUAKUX, TIa3000pa3HbIX BELIECTB, BBIACHAS UX
CYLIECTBEHHbIE MpPHU3HAKH; (U3MYECKHME M XMMHUYECKHE IPOLECCHI, SBJSIOIIUECS 4YacTbIO
KpyTrOBOpOTa BEILECTB B IIPUPOJE;

cocmaenams HOPMyJIbl BELIECTB U3YUEHHBIX KJIACCOB, YPABHEHUS XUMHUYECKUX PEaKLui,
ypaBHEHHsI IUCCOLMAIMUA KHCIIOT, OCHOBaHMM, COJICH, ypaBHEHUsSI peakUuii MOHHOTO OOMeHa B
MOJIEKYJISIPHOM U HMOHHO-MOJIEKYJISIPHOM BHJIE, YPAaBHEHHsI OKHCIINTEIBHO-BOCCTAHOBUTEIIBHBIX
peaKuuii, ypaBHEHHUS pEAKLUHI, MOATBEPKIAIOIMIMNX XUMHUUYECKHE CBOWCTBA HEOPTraHMYECKHUX
BELICCTB M OTPAXKAIOLINX CBA3M MEXKAY KJIaCCaMM HEOPraHMYECKUX COCIUHCHU;

YKazvléamb TOJOXKEHHUE BJIEMEHTOB, O0pa3yIOLIMX IPOCTHIE BEIIECTBA — METAUIBI U
HeMmeTauibl, B [lepuoanueckoi cucrteMe xumuieckux snemeHToB JI.1. MenneneeBa, mpu3Haku 1
YCJIOBHSI IPOTEKAHUSI XUMUYECKUX PEAKLUN;

Knaccughuyuposams N3yueHHbIE OOBEKTHI U SBJICHMUS,

CMmpyKmypupoeams N3y4eHHbIN MaTeprual 1 XUMUYECKYI0 HH(OPMAIIHIO, TTOTyUYECHHYIO U3
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JIOTIOJTHUTEIbHBIX HCTOYHUKOB;

PasvAcHAmes Ha TPUMEPAX NPUYUHHO-CIEICTBEHHYIO 3aBUCHUMOCTb MEXIY COCTaBOM,
CTPOEHHEM U CBOMCTBaMH BEILIECTB;

00bACHAmMYb PE3yJbTaThl BO3JECHCTBUS PA3NUYHBIX (AKTOPOB HA CKOPOCTh XMMHUYECKON
peakLry U XUMHUYECKOE PaBHOBECHE;

cobndams nipaBuia 6e30nacHOM paboThI ¢ 1a00paTOPHBIM 000PYIOBAaHUEM, XUMUUECKOM
MI0CYIOH, HarpeBaTeIbHBIMHA IPUOOPAMHU, pEaKTHBAMHM IIPU BBIITOJIHEHHH OTIBITOB;

nAAHUpO8amMy U HNPOEOOUmMDB OIBITHl TIO0 TONYYECHHUIO, COOUMPAHUIO U HW3YYCHHIO
XUMHYECKMX CBOHCTB KHCJIOpPOJA, BOJOPOAA, YIJIEKUCIOrO0 Trasza, aMMUaKa; OIBITHI,
MOJTBEPXKIAIONINE XUMHUYECKHE CBOWCTBA HEOPraHWYECKUX BEIIECTB HM3YyUEHHBIX KJIAcCOB,
peakuuu, NOATBEPKAAIOIINE KaueCTBEHHBI COCTAaB Pa3IMYHbIX BELIECTB;

20moeump PacTBOPHI 3aJJaHHON KOHIICHTPAIUH;

pacno3naeamp OIBITHBIM ITyTEM KHUCJIOPOA, BOJIOPOJ, YIVIEKUCIBIH M CEPHUCTBIA Trasbl,
aMMHaK, BOJAY, PAacTBOPbI KHUCIOT M INEJIOYeH, MO, XJIOpHI-, OpOMHI-, MOAUA-, CYIbGUI-,
cynbdur-, cynbdar-, HUTpaT-, Gocdar-, kKapOOHAT-HOHBI, HOHBl AMMOHUS, ATFOMHUHUS, HATPHS,
kanust, Kanbius, sxenesa(ll) u (I11), meau, nuHKa;

onucvlgams JEMOHCTPALIMOHHBIE M  CAaMOCTOSITEJIbHO IPOBEJIEHHBIE XHMUYECKUE
JKCIIEPUMEHTHI;

denamb 6bl600bI Y YMO3AKIIOUEHUS U3 HAOMIOAEHWM, W3YYEHHBIX XHMHUYECKHUX
3aKOHOMEPHOCTEH, MPOTHO3UPOBATh CBOMCTBA HEM3YYEHHBIX BEIIECTB IO AaHAJIOTUU CO
CBOMCTBAMM M3yYCHHBIX;

OKa3vléamp TIEPBYIO TIOMOILb IIPU OXKOTax, MOpe3ax M APYTHX TpaBMax, CBSA3aHHBIX C
paboToi B XUMHUYECKOM KaOMHETE;

6bI4UCIAMb OTHOCUTEIIBHYIO MOJIEKYJIIPHYIO MAacCy U MOJISIPHYIO MAcCy BEILIECTBA 10 €r0
(dopMyJie; MaCCOBYIO JIOJIIO AJIEMEHTA B COEIMHEHUH; MAaCCOBYIO JIOJII0 PACTBOPEHHOIO BELLIECTBA
B pacTBOpE; MOJISIPHYIO KOHIICHTPAIMIO BEIIECTBA B PacTBOpPE; Maccy, 00BEM WM KOIUYECTBO
BEIIECTBA OJHOTO M3 YYACTBYIOIIMX B PEAKIMU BELIECTB IO M3BECTHON Macce, 00bEMY WM
KOJIMYECTBY BELIECTBA APYIroro COeAUHEHHMs; TeIIOBOM 3((eKT peakuu o JaHHBIM 00 OJHOM
U3 YYaCTBYIOIIMX B PEaKLUHU BEIIECTB U KOJUYECTBY BBIIEIMBILEHCS (TIOTTIOMEHHON) TETIOTHI;
MacCOBbBIE€ OTHOIICHUS MEXAY XMMHUUYECKUMHU 3JIEMEHTaMU B JaHHOM BEILECTBE; MAaCCOBYIO JIOJTIO
BEIIECTBA B PACTBOpE, IMOJyYEHHOM IpH J00ABICHUM BEIIECTB B HCXOAHBIM DPAacTBOp WIH
yAaleHUH UX U3 Hero; Maccy (00bEM, KOJIMYECTBO BEUIECTBA) MPOAYKTa peakluu, eI OJHO U3
pearupyomux BelIecTB JaHO B HM30bITKe; Maccy (00bEM, KOJMUYECTBO BEIIECTBA) MPOAYKTA
peakuuu Mo M3BECTHOM Macce WU O00BEMY HMCXOIHOTO BEIIECTBa, COAEPIKAILEro MPUMECH,
COCTaB CMECH, KOMIIOHEHTHl KOTOPOH BBIOOPOYHO B3aMMOJACUCTBYIOT C YKa3aHHBIMU
peareHTaMu; 00bEMHBIE OTHOIICHUS a30B MPU XUMUYECKUX PEaKIIUAX;

ycmanagaueams NpocTeiyo GopMyiry BeriecTsa o MacCOBBIM JI0JISIM DJIEMEHTOB;

Xapakmepu3zoeéamy  OCHOBHbIE  METOJAbl  [O3HAHHWA:  HAONIOJIEHWE, H3MEpEeHHue,
AKCIEPUMEHT; MPOAYKIUIO CHJIMKATHON MPOMBIIUIEHHOCTH;

6vl0guU2amMb U NPOoGePAmMb SKCIEPUMEHTATbHO THUIIOTE3bl O XMMHMYECKHUX CBOMCTBAX
BEIIIECTB HAa OCHOBE UX COCTaBa M CTPOCHHSI, UX CIIOCOOHOCTH BCTYNATh B XMMUYECKHE PEAKIIHH,
0 XapakTepe U MPOAYKTaX Pa3IUYHbIX XUMHUUYECKUX PEaKIIHii;

UCcnonb306ams TPUOOPETEHHBIE 3HAHMS IS SKOJOTHYECKH T'PAMOTHOTO TIOBEICHUS B
OKpYy’Karollel cpefie, r(paMOTHO 0OpamniaTrbes ¢ BEIIeCTBAMH B TOBCEAHEBHON KHU3HU;

ananu3upoeéams ¥ OLCHMBATH IOCIEJICTBUS JJs OKpY’Kalomed cpeasl OBITOBOM U
MPOU3BOACTBEHHON JEATEILHOCTH YEJIOBEKAa, CBI3aHHOW C TMEpepadOTKON M HMCIOJIb30BAaHUEM
BELIECTB;

oyenueamyp BIUSHUE XHUMHUYECKOTO 3arps3HEHMs] OKpY)Kalolled cpelpl Ha OpraHu3M
YEJI0BEKA;

Co001100amb OCHOBHBIE TIPaBUIIa 3JJ0POBOTO 00pa3a K1U3HH;
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Ucnonb306ams NPUOOPETEHHBIE KIIOYEBBIE KOMIIETCHIIMM TIPH BBIMIOJTHEHUH MPOEKTOB M
peleHn y4eOHO-UCClIeIOBAaTEIbCKUX 3aad 10 M3YyYEHHIO CBOWCTB, CIIOCOOOB IOJIyYeHHS U
pacro3HaBaHUs BEIIECTB;

0CO3HA6AMb 3HAUYECHUE TEOPETHMYECKMX 3HAHUW 1O XHUMHUM JUId HPaKTHYECKOM
JESTEIbHOCTH YEIIOBEKa;

HOHUMAamp CMBICT TPEANUCAHUN, MPEJIaraéMblX B HHCTPYKLIMSIX MO MCIOJIb30BaHMIO
JIEKApCTB, CPEACTB OBITOBOM XUMHUU U JIp., © HEOOXOAMMOCTh MX COOJIOJICHUS, UCIIOIh30BATh
BEIIIECTBA B COOTBETCTBHUHU C MX IpeJHA3HAUEHHEM M CBOWCTBAMM, OIMCAHHBIMU B MHCTPYKLUSIX
M0 IPUMECHCHUTO,

UCnOJ1b308amb JIOTIOJIHUTENbHbIE UICTOUHUKN MH(MOPMALUHU ISl TOATOTOBKU COOOIIEHU,
JIOKJIA/IOB, pedeparoB, Mpe3eHTAUil M T.J. 00 MCTOPUU CTAHOBJICHUS XMMHUYECKOH HAyKH, O
COBPEMEHHBIX IOCTHKECHUAX HAYKH U TEXHUKHU;

00beKmueHo oyenugams WHOOPMALMIO O BEIIECTBAX U XUMHYECKHX IPOIECCaXx,
KPUTUYECKH OTHOCHTBCS K IICEBIOHAy4YHOW HWH(pOpMaLUU, HEI0OPOCOBECTHOH pekiaMe B
CpeICTBaX MaccoBOW MH(pOpMaIUy;

0p2anHu306bl6ams, TPOBOIUTH YUEHUYECKHE IIPOEKTHI II0 MCCIENOBAHUIO CBOMCTB
BCIICCTB, UMCIOIIUX BAKHOC MPAKTHYCCKOC 3HAUCHUC.

COJEPKAHUE YYEBHOTI'O KYPCA
«OCHOBBI HEOPTAHUYECKOMN XUMHN».
TEMATHYECKOE IINTAHUPOBAHUE

YYuTeno mnpenocTaBiseTCs BO3MOXKHOCTh 10 CBOEMY YCMOTPEHHIO OOOCHOBAaHHO
KOPPEKTUPOBAaTh YHUCJIO YacOB, OTBOJMMOE Ha M3yyeHHE TOW WM MHOH TEMBl, BKIIOYATh
JIOTIOJTHATEIBHBIA MaTepuai B 3aBUCHMOCTH OT YPOBHS IMOATOTOBKH M MHTEPECOB YYaIIUXCS.
OT0 co31aéT yClOBUS IS TBOpYECTBA YYHTENs, CBOOOJHOTO BbIOOpa (GOpM M METO/OB
oOyd4eHwUs.

Ecin B 00pa3oBaTesIbHON OpraHM3alUU peanu3yeTcsl TPEXTOAUYHAsT MOJENb HU3Yy4YEeHMs
JAHHOTO Kypca, TO Ha BTOPOM U TpeTheM rojax oOydeHus (8 u 9 Kiaccel) BO3MOMKHO
HEKOTOPOE COKpallleHHe Y4eOHOro cofepkKaHMsl, BBIHECEHNE YaCTH MaTepHala Ha MOBTOPEHUE
U CaMOCTOSITeNIbHYI0 paboTy oOyuaromuxcs. HekoTopble BOMpoCH, M3y4YEeHHbIE B 7 Kiacce,
CIeyeT paccMaTpuBaTh Ha Oosiee TIIyOOKOM U 0000IMEHHOM YPOBHE.

7 kJy1acc
(1 g B Hegento; Bcero 34 4, u3 HUX | 4 pe3epBHOTO BPEMEHN)
Tema 1. BEHIECTBA (11 u)

Ipeamer xumuu. Tena u Bemectsa. Pa3Butre nousatus o Bemectse. CBOWCTBA BEIIECTB.
HccnenoBanue u onucanue (pU3MUECKUX CBOMCTB BEIECTB HA OCHOBE HAOIIONECHUH, H3MEPEHHIA
Y CIIPAaBOYHBIX JIaHHBIX. Bo3aeiicTBHe BelIeCTB Ha OpraHu3M. XHUMUYECKHUE CBOMCTBA.
[IpumeHenne BemecTB CoOOpa3HO WX CBoiicTBaM. Pollb XMMUM B TO3HAHUHM MPHUPOABI U
YEJIOBEYECKOW JAESITeNbHOCTH. B3auMOCBSI3b XMMHMHM C JPYTMMH €CTECTBEHHBIMU HayKaMH.
XuMust Kak 00JacTh MPOW3BOACTBEHHOHN AedaTenbHOCTH. [T 4ero Hy»KHO H3y4yaTh XHUMHIO.
[Tpuémbr oOpamenus ¢ JabopaTopHBIM 00OpyIOBaHWEM (TIOCyJa, JaOOpPaTOPHBIN IITATHB,
PEaKTHBBI, HarpeBaTeibHbIE MPUOOPHI) U OCHOBBI 0€30MACHOCTH IMPH PAadOTE B XUMHUYECKOM
KaOuHeTe.

YucTple BemecTBa W CMeCH BelllecTB. XapaKTEpPUCTHKAa YHUCTHIX BemiecTB. Cmecu
BEIIIECTB, KOMIIOHEHTHI cMmeceil. CrocoObl pas/ielieHus cMeceid M MX 3aBUCUMOCTh OT CBOMCTB
BEIIECTB: BBIMAPUBAHUE, TUCTHILIIAIMS (TIeperoHka), GuibTpoBaHue, OTCTAUBAHUE, C TOMOIIBIO
Marauta. MaccoBasi 10J11 MPUMECEN B CMECH.

PactBopnl. IIponecc pactBopeHusi. CoctaB pacTBOPOB: PACTBOPHUTENb U PACTBOPEHHOE

12



BEUIECTBO. PacTBOphl  HAaCBILIEHHbIE UM  HEHAChIUIEHHbIE. PacTBOPUMOCTh  BEILECTB.
Knaccudukanus BemectB MO pacTBOPUMOCTH. YCJIOBHS, BIHUSIONIME Ha PAacTBOPHUMOCTH
BELIECTB: MPHUPO/Ia PaCTBOPSAEMOI0 BEIECTBA, TEMIEpaTypa, JaBieHHue (11l ra3oB). MaccoBas
JI0JIs1 paCTBOPEHHOTO BELIECTBA B pacTBOpE. PacTBOphI B IpUpOAE U KU3HU YETOBEKA.

JdemMoHcTpauuu

1. BemecTBa ¢ pa3nu4HbIME PU3NIECKUMHU CBOWCTBAMHU.

2. Konnekuus u3nenuii u3 crekiia u altOMUHUS.

3. Konnexkuus oquHaKOBBIX T€Jl, U3TOTOBJIEHHBIX U3 Pa3HBIX BELIECTB.

4. IlpuMmepbl XMMHMYECKHUX TPEBpAIICHUN: OKpacka METHJIOpaHXka B HEUTpaIbHOM,
KHUCJIOTHOM U IIETOYHON cpefax; IBETHON (OHTaH (pacTBOPEHHE XJIOPOBOIOPOAA WM aMMHAaKa
B BOJIE).

5. O06pa31bl YUCTHIX BEIIECTB U CMECEH, paCTBOPOB:

a) JUCTWIIMpPOBAaHHAs BOJA, caxap, KpaxMmall, PAacTUTEIbHOE MAacio, AJTIOMUHUNA WIH
Kenes3o;

0) pacTBOpBl caxapa B BOJE, YKCYCHOM KHCJIOTHl B BOJI€, CMECH IOpPOIIKa MeJla WIH
Kpaxmasa C BOJIOM, paCTUTEILHOTO Macja C BOJIOM; CILJIaBbl AJIIOMUHUSA, HKEJIe3a WIH MEIH.

BuageoonsiT

«Bynkan» — pa3noKeHue JuXxpoMara aMMOHHUS.

IIpakTHyeckune padorTsl

1. Xumuyeckuii kabuner. [Ipuémbl oOpamieHuss ¢ nabopaTopHbIM 000OpyAOBaHHWEM U
OCHOBBI 0€30I1aCHOCTH TP pabOTe B XUMHUECKOM KaOMHETE.

2. UccnenoBanue u onrcanue (GU3HMUECKUX CBOMCTB BEIIECTB.

3. Pacno3HaBaHue BEIIECTB MO UX PU3NYECKUM CBOWCTBAM.

4. CrnocoObl OYMCTKU 3arps3HEHHON BOJbl. KonmudecTBEHHOE OMpeneNieHHue CTereHu eé
3arpsi3HEHUsl.

JlabopaTopHbie ONBITHI
. Bemecrtna u Tena.

. Paznenenne cmecu ¢ mOMONIIbIO MAarHUTA.

. Paznienenue cmecu BoJbl C paCTUTEIbHBIM MaciOM.

. Beigenenue noBapeHHoO CoJIM U3 PacTBOPA BHIMTAPUBAHUEM.

. OuncTKa BOJIOIIPOBOIHOM BOABI AUCTHILISALIUEH.

. O4uncTKa )XUJIKOCTH OT HEPACTBOPUMBIX B HEM TBEPBIX BEIIECTB.

. UccnenoBanue pa3nuuuili MEX1y paCTBOPAMU U CMECSIMM.

. [lonyuyeHne HaChIIEHHOTO pacTBOpA.

. BniustHue Temneparypsl Ha paCTBOPUMOCTb TBEP/IBIX BEIIECTB B BOJIE.

10. Bnusinue Temmiepatypbl Ha paCTBOPUMOCTD T'a30B.

11. CpaBHEHME PacCTBOPOB C pa3HbIM COAEPKAHUEM PACTBOPEHHOIO BELIECTBA.

JloMalHue 3KCIepuMeHThbI

1. U3yueHnue cTpoeHHs TIIaMEHH.

. Pacno3naBanue BeecTB Mo X GU3HUYECKUM CBOHCTBAM.

. Paznenenne cMecu mpoOKOBOI KPOIIKH U PEYHOTO MecKa (TTOYBHI).

. Beiienenue conpl U3 pacTBOpa BBITAPUBAHUEM.

. Beiienenue TBEpAOro HEPACTBOPUMOTO BELIECTBA U3 CMECH C JKUJIKOCTBIO.

. [lonyyeHue TUCTUINIMPOBAHHOMN BOJIBI.

. CpaBHEHME paCTBOPUMOCTH caxapa M MOBapEeHHOM COJIM B BOJIE.

. BnustHue Temneparypsl Ha paCTBOPUMOCTh TBEPIBIX BEILIECTB.

. Bniustnue Temneparypsl Ha paCTBOPUMOCTD I'a30B.

10. Onpenenenne MaccoBOM 10U caxapa B yae.

PacuérHble 3a1a4u

1. Beruucienrue MaccoBOM JOJIM MPUMECEN B CMECH BEIIECTB.

2. Pemenuwe 3amad ¢ UCHOIB30BAaHUEM (PU3MYECKOW BEIMYMHBI «MaccoBasi OIS
13
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PacTBOPEHHOTO BEIIECTBA»: ONPEAEICHUE MACCOBOM J10JIM pACTBOPEHHOIO BELIECTBA B PACTBOPE;
OTIpe/ie]IeHNe Macc BELIeCTBa M BOJbl, HEOOXOAUMBIX AJISi NMPUTOTOBJIECHUS 3aJaHHOM MaccChl
pacTBopa.

Tembl HcciIe10BaTeIbCKHX POEKTOB

OuncTtka BOABI OT HEPACTBOPUMEIX U PACTBOPUMBIX BCIICCTB.

HccnenoBanue 3aBUCUMOCTH PAacTBOPUMOCTH TBEPABIX BELIECTB OT TeMIepaTypbl (Ha
IIpUMEpE CEUTPHI U IOBAPEHHOMN COJIN).

3HayeHue pacTBOPOB B IPUPOJE, ObITY, IPOMBIIIUIEHHOCTH U CEILCKOM XO3sIHCTBE.

IKCKypcHus

BonoounctHas craHiys.

Tema 2. COCTAB U CTPOEHUE BEHIECTBA (7 4)

ATOMBI M MOJIEKYJBI KaK COCTaBHas YacTh BeEIleCTBA. Pa3BUTHE aTOMUCTHYECKHX
NPEACTABICHU B HUCTOPUM Hayku. OTpaXeHUE COCTaBa BEIIECTBA C IMOMOILIBID MOJENEH.
BemectBa MONEKyISIpPHOTO W HEMOJIEKYJSIPHOTO cTpoeHUsl. CpaBHeHHE (U3HMUECKUX CBOWCTB
BEILECTB MOJIEKYJISIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHUSI.

Xumuuyeckue djaeMeHTbl. CHMBOJIBI  XMMHMYECKHX  d3JeMeHTOB. [loHsitue o
koddp¢unuentax. IlepBoe oOpamenue k Ilepuoanueckoil cucreMe XMMHYECKHUX 3JIEMEHTOB
J.. Menneneena.

Xumnueckue ¢popmyJibl. KauecTBeHHbI M KOJUYECTBEHHBIN cocTaB BenlecTBa. MHaekc
KaK yKa3aTeJlb YUCJIa aTOMOB B MOJIEKYyJIe. XUMUYECKUE (POPMYJIIbI BEIIECTB MOJICKYJISIPHOTO U
HEMOJIEKYJISIPHOTO CTPOCHHSL.

IIpoctbie M ciao:xkHble BemecTBa. CONOCTaBIEHUE CBOMCTB MPOCTHIX BEUIECTB —
METAJIJIOB U HEMETAIJIOB, CJIOXKHBIX BElIecTB U cMeceil. [loHsaTre o knaccudukayy BemecTs.

Bbiuncienuss mno xumudeckuM dopmynaam. OTHOcUTENnbHAsh aTOMHas —Macca,
OTHOCHUTENIbHAs MOJIEKYyJIApHas Macca. MaccoBass 10ji1 aTOMOB XHUMHYECKOIO 3JIEMEHTa B
BEILIECTBE.

JleMoHCcTpanuu

1. Ilepuonuyeckas cucrema xumuieckux >nemeHToB .M. Menneneena.

2. O6pa31bl BELIECTB MOJIEKYJISIPHOTO U HEMOJIEKYJIIPHOTO CTPOSHUSI.

3. Mopenu MOJEeKyJ BOJIbl, METaHa, aMMHaKa, KUCIOPOJa, XJI0pa, XJIOPOBOJOPOAA.

4. Mopenb KpUCTANTAYECKON PeIIETKA OBAPEHHON COJIH.

5. OnbIThl, TOATBEPKJAIOIINE pPEATbHOE CYIIECTBOBAHUE MOJEKYJ: HCHapeHHE BOJIbI,
JyXOB, TIepeMEeNINBaHe IBYX Pa3JIMYHBIX BEHIECTB (BOJBI U MIEpMaHTraHaTa Kajlus) B pe3ysbTare
Xa0THYECKOTO JIBM)KEHUS YACTHII.

6. Tabmuua «Ha3BaHus, XUMHYECKHE CHMBOJBI, IPOU3HOIIEHHE CHMBOJOB H
OTHOCUTEJIbHBIE aTOMHBIE MAaCChl HEKOTOPBIX XUMUUYECKHUX AJIEMEHTOBY.

7. Auarpamma «CoaepkaHue XUMUYECKUX SJIEMEHTOB B 36MHOM KOpE».

8. OOpasIbl MPOCTHIX U CIIOKHBIX BEIIECTB, METAJUIOB U HEMETAJLIOB.

JlabopaTopHBbIe ONBITHI

12. MoaenupoBaHue MOJIEKYJI, COCTOSIIUX U3 OJIMHAKOBBIX U Pa3HbIX aTOMOB.

13. Onpenenenne NpuHaAUIEKHOCTH BELIECTB K METAJIJIAM MJIM HEMETAJLIIAM.

14. Onpenenenue MpUHAIICKHOCTH BEIIECTB K MPOCTHIM HIIU CIIOKHBIM IO UX (OpMYyJTIaM.

JloMmalHue 3KCIepuMeHThbI

11. MogenupoBaHue MOJIEKY L.

12. JlomaniHss anTeyka.

PacuérHble 3a1a4u

1. BeruucieHnrne OTHOCUTENIBHOM MOJIEKYJISIPHOM MacChl BEILIECTBA.

2. BriurcneHnue MaccoBOM 107U aTOMOB XUMUYECKOTO 3JIEMEHTA B COSAMHEHUU.

Tembl ucciIe10BaTENbCKUX IPOEKTOB

PasButure npeacTaBieHU O CTPOCHUM aTOMa B HCTOPUM HAYKH.
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OT anxuMHYECKUX 3HAKOB K CUMBOJIaM bepriennyca.

Tema 3. CJIOKHBIE BEHLIECTBA (8 4)

IMonsitue crenenn oxmuciaeHusi. OnpeneneHne CTENEHH OKUCIEHHS aToMa 1o (GopmyJe
coenuHeHus. CocTaBieHHE XUMHYECKHX (opMyn OHHAPHBIX COEIUWHEHUH TIO CTEMeHsIM
okucieHusa. OmpezneneHue 3HAUYEHUN BBICIIEH TMOJOXKUTEIBHON W HM3IIEH OTpHULIATEIbHOU
CTENEHEHW OKHCIIEHHMs aTOMOB JJIEMEHTOB IO HUX nosioxkeHuto B Ilepuoamueckoil cucreme
xumuueckux anemenToB /.M. MeHneneena.

BuHapHble coeTMHEHHs: COCTaB, HOMEHKIATYpa (cucTeMaTH4ecKasi U i1l HEKOTOPhIX —
UCTOPUYECKH CIIOKUBLINECS Ha3BaHUS).

du3nyeckue U XUMHYECKHE sIBJeHHsl. XUMUYECKUE peakuuu. [Ipu3Haku XuMHUUYecKuX
peakiuii. 3aKOH COXpaHEHUs aTOMOB JJEMEHTOB MPU XUMHUYECKUX PEaKIHSIX. YpPaBHCHHS
XUMUYECKHUX peakuuid. CocTaBlieHHE YpaBHEHUN XUMUYECKUX peakuuid. Peakiium coeqnuHenus.

JdemMoHcTpanuu

1. Ilepuonnueckas cucreMa xumuieckux snemeHToB .M. Menaeneena.

2. O6pa31pl OMHAPHBIX COCTUHCHHM.

3. [Monmyuenue cynbdumaa xenesa(ll).

BuageoonsiT

dusuueckre M XUMHUYECKHE SBJICHHUSA: OOyriMBaHME Kpaxmajia TpuU HarpeBaHUH,
IIPOKAJIMBAaHUE ITOBAPEHHOM COJIH.

IIpakTHyeckas padora

5. Ilpu3Haky XMMHYECKUX PEAKIIUH.

JlaGopaTopHbIe ONBITHI

15. O3nakomiieHue ¢ 00pa3aMu OMHAPHBIX COSTMHEHH.

16. [InaBnenue u oTBepaeBaHue mapapuHa.

17. PaznoxeHnue caxapa npu HarpeBaHUU.

18. IIpokanuBanre MEIHOM MJIACTUHKUA WIINA MPOBOJIOKH.

JloMalHue 3KCnepuMeHThbI

13. PacTBOpeHue caxapa U BeIIapUBAHHUE MOJYYEHHOT'O pacTBOpA.

14. O6yrimBanue xaeba.

15. OTHOIIEHNE TUTHEBOM COMABI K BOJE U PACTBOPY YKCYCHOM KHCIIOTHI.

PacuérHble 3a1a4u

Pemenne 3aau no Marepuany TEMBI.

Tembl ncciie10BaTENbCKUX IPOEKTOB

XVWMHUYECKHE SIBJICHUS BOKPYT HAC.

Ornpenenenrie XMMUYECKUX PEAKIUMA 110 BHEITHUM MTPU3HAKAM.

Tema 4. OCHOBHBIE KJIACCbI
HEOPTAHUYECKHWX COEJIVWHEHMM (5 u)

Oxcuapl. Onpenenenue, NoayyeHue (B3auMOAEUCTBUE MPOCTHIX BEIIECTB C KUCIOPOIOM),
COCTaB, HOMEHKJIAaTypa, KIacCU(pHUKAIHs 110 arperaTHOMY COCTOSIHUIO U IpuMeHeHune. OKCuabl B
IIPUPOJE.

OcnoBanus. Onpenenenue, cCOCTaB, HOMEHKJIATypa U Kilaccu(UKalus 0 paCTBOPUMOCTH
B Boze. Okpacka MHIUKATOPOB (JIakMyc, (heHOIPTAICHH, METUIIOPAHXK) B PAaCTBOpaxX LIEIOYEH.
[IprumeHeHre OCHOBaHUM.

Kucaorel. OnpezneneHue, cocTaB, KiaccH(UKAIUs IO COCTaBY (COIEp)KaHHE aTOMOB
KHCJIOPO/a, YHCIO aTOMOB BOJOPOAAa) M HOMeHKnarypa. Pdusndeckue CBOMCTBA KHUCIOT.
JleiicTBre pacTBOPOB KUCIIOT Ha HHAMKATOphl. Kucnotsl B npupose. [IpumeHenne KUcior.

Coau. Ormpenenenue, coctaB, KilaccupuKanuss IO PpPacTBOPUMOCTHM B BOAE H
HOMeHKJIaTypa. CocTaBlieHHe XUMUYECKHX Gopmy coneil. [Ipumenenue coei.
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JdemMoHcTpauuu

1. Ilepuonnyeckas cucrema xumuieckux snemeHToB .M. Menaeneena.

2. Tabnuma «PacTBOpUMOCTb KMCJIOT, OCHOBAHHM U COJICH B BOJEY.

3. O06pa31ibl OKCHIOB, OCHOBAHH, KUCIIOT U COJICH.

4. Tabnuna «DopmyIibl 1 HA3BaHUS KUCIOT U KUCJIOTHBIX OCTATKOBY.

5. I[lonyueHne OKCUIOB IPU TOPEHUH MPOCTHIX BELIECTB.

6. «IlepenuBanue» yrieKucioro rasa.

7. JleficTBUE KOHLIEHTPUPOBAHHOTO pACcTBOpA MIEIOYM HA MIEPCTAHYIO TKAHb.

8. BzauMopeiicTBrE yIIeKUCIOTO Ta3a ¢ M3BECTKOBOM BOJIOH.

BuneoonnITol

1. 'opeHne cepsl B KUCIOPOIE.

2. 'opeHue Maruusi B KUCJIOPO/IE.

JlabopaTopHbIe ONBITHI

19. O3nakomiieHHe ¢ 00pa3amMu OKCUIOB.

20. O3HakomieHHE C 00pa3laMyu OCHOBaHUH.

21. Okpacka UHAMKATOPOB B BOJIE U PACTBOPAX IIEIOYEH.

22. Okpacka UHIUKATOPOB B BOJI€ U PACTBOPAX KUCIIOT.

23. O3HaKkOMIIEHHE ¢ 00pa3aMu COJCH.

JoManiHue IKcnepuMeHThI

16. PacTurenbHble MHAUKATOPHI.

17. BelpamuBaHue KpUCTANIOB COJIH.

Tembl ucciIe10BaATENbCKUX TPOEKTOB

PacturenbHbie MHANKATOPHI.

N3yueHue CBOMCTB KUCIOT HA IPUMEPE YKCYCHOM KHUCIIOTBHI.

I'te npumenstoT conu?

Tema S. BEHLIECTBA BOKPYI' HAC,
C HAMMU U ITPOTHUB HAC (2 v)

Oxcua Bogopoaa — BoJa. 3HaUEHHE BOJBI JUIS JKM3HM Ha IUiaHeTe. Boma B mpupone.
HekoTtopsie aHOMallbHBIE CBOWCTBA BOJBI (YMEHBIIICHHE TUIOTHOCTU U YBEeIWYeHHE 00BEMa mpu
3amep3anuun). Boga kak pactBopurtenb. [Ipumenenue Boxawl. [loHATHEe O >XECTKOM BOJE.
PazpymurensHas cuina BOJbI.

Kucaopon. 3HaueHne kuciopoja s )KUBBIX OpraHu3MoB. [Iporeccsl nbIxaHusi, THUEHUS
u TiieHus. [IpuMmenenue kucinopona.

BemiecTBa u kuBoOi opranu3m. BiusHue Ha opraHu3M yejoBeKa HEJOCTATKa U U30bITKa
HEKOTOPBIX BEILIECTB. BiMsgHME 4UCTOro KHUCIOpPOJa Ha >KUBOW opraHusM. IloBapeHHas coib:
noJip3a U Bpea. [loHsaTre o Gpu3noNornueckux, THIOTOHMYECKUX U TUIIEPTOHUYECKUX PacTBOpax.
OTHOCUTENBHOCTD MOHATUM «SI» U «JIEKAPCTBOM.

JleMoHCcTpanun

1. [1naBaHue JibJja HA TOBEPXHOCTH BOJIBI.

2. PacTBOpHBI pa3nuyHbIX BEIIECTB.

3. Tabmura «CmepTenbHbIe 1036 HEKOTOPHIX BEIIECTBY.

JlabopaTopHBIii ONBIT

24. Bonia KaKk pacTBOPUTENb.

JloMaliHuii IKCIEPUMEHT

18. YBenuuenune o0bEMa BOJIbI IPU 3aMEP3aHUU.

Tembl ucciIe10BaTENbCKUX IPOEKTOB

CaMoe HeOOBIYHOE BEIIECTBO (AHOMAIBHBIE CBOWCTBA BOJIBI).

IToBapeHHas coub: MOJIB3a U BPEL.
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8 kiace
(2/3 u B Hepemnto; Bcero 70/105 u, u3 Hux 4/11 4 — pe3epBHOE Bpemsi)
BBenenue (5/7 4)

[Tpenmer xumuu. OCHOBHBIE METOJbl IMO3HAHMSA B XHUMHUU: HAONIOJEHHE, H3MEPEHUeE,
IKCTIEpUMEHT. BemecTBa n ux (usnueckne cBoiicTBa. YacTuiipl, 00pasyromue BemecTBa. ATOMBI 1
MoOJeKyabl. Macca aroma. OTHOcHTeNnbHasi aroMHas Macca. ATOMHas €IUHHLA MAacChl.
Xummdeckue deMeHThl. CUMBOIIBI XUMHYECKUX 3JIeMeHTOB. [loHsTHE 0 KO3 dHIMeHTax.

JleMoHCcTpaLun

1. Ilepnoanueckas cucreMa xumudeckux 3yeMeHToB [[. 1. Menzaeneesa.

. BemectBa ¢ pa3nuyHbiMH (pU3HYECKMMU CBOWCTBAMH.

. Konmnexunu n3nennii n3 sxenesa, al-OMUHUS U CTEKJIA.

. Mozenu MoneKyJ1 BOJIbl, METaHa, AMMHAKa.

. Okpacka J1akMyca B HEUTpaIbHOM, KHCJIOTHOU U IIETOYHOM cpenax.

OnbITel, NOATBEPXKIAIOUIME PEATBHOE CYLIECTBOBAHME MOJIEKYJ: HCIApEHUE BOJBI,
JyXOB, IEpEeMEIIMBAHUE IBYX pPAa3HbIX BEIIECTB (BOJa M I€pMaHraHaT Kajius) B pe3yJbTare
XA0THUYECKOTO JBMKEHUS MX YaCTHIL.

7. Tabmuna  «Ha3BaHus, XUMHUYECKHE CHMBOJIBI, [POU3HOLIEHHE CUMBOJIOB H
OTHOCHUTEJIBHBIE aTOMHBIE MACChl HEKOTOPBIX XUMUYECKUX HIIEMEHTOBY.

BuageoonsiT

«Bynkan» — pasnokeHue 1uxpomaTa aMMOHUS.

JloManiHue IKcnepuMeHThI

1. UccnenoBanue (pu3NYECKUX CBOMCTB BEILIECTB.

2. IlpoBenenue uccaea0BaHusl.

IIpakTHyeckue padoTnl

1. Tlpuémbr oOpamieHusi ¢ yabopaTopHbIM OOOpyAoBaHuEM (TIOCyJa, JIaOOPATOPHBIN
IITaTHB, HarpeBaTelbHble NPUOOPHI) M OCHOBBI OE30MAaCHOCTH NpU paboTe B XUMHUYECKOM
KaOHuHeTe.

2. BemectBa m ux (usmyeckue CBONCTBa (ONMHUCAHWE CBOWCTB BEIIECTB, HAIPUMED
rpaduTa, BOJIbl, TOBAPEHHOM COJM MJIH caxapa, Me/Iu, Mejla, MEJIHOTO Kylopoca, xeJe3a u T. [I.).

o KT I NVC Y )

Tema 1. CTPOEHUE ATOMA. CTPYKTYPA NEPUOJUYECKOM CUCTEMBI
XUMHUNYECKUX 2JIEMEHTOB A.U. MEH/JIEJIEEBA (8/9 u)

CocTaBHble YacTH aToma: PO (IPOTOHBI U HEWTPOHBI), SJIEKTPOHBI, UX 3apsii U Macca.
®u3HUeCKUil CMBICT aTOMHOTO (MTOPSAKOBOTO) HOMEpa XUMHUYECKOro anemMeHTa. COBpeMEHHOE
OIpEeEeNIEHNE XUMUYECKOT0 3JeMeHTa. M30TOnbl — pa3HOBUIHOCTU aTOMOB OJITHOTO M TOTO K€
XUMHYECKOT0 AJIEMEHTA.

CTpoeHre 3JEKTPOHHBIX OO0OJIOYEK aTOMOB TEPBBIX JBAJALATH XHUMHUYECKHX SJIEMEHTOB.
[Tonstne 00 AMEKTPOHHOM CJIO€ (PHEPreTUYECKOM YPOBHE), O 3aBEPIIEHHBIX W HE3aBEPIIEHHBIX
ANIEKTPOHHBIX ~ CNOSIX. MaKCHUMalbHOE YHCIIO JIEKTPOHOB HA DHEPreTUYECKOM  YPOBHE.
Knaccudukanus 351eMeHTOB Ha OCHOBE CTPOCHUS MX aTOMOB (METaJUTbl 1 HEMETAJLJIBI).

Crpykrtypa lleproanueckoil CUCTEMBI XUMUYECKHX 3JIEMEHTOB U 3JIEKTPOHHOE CTPOEHHE
atomMa. Manble u Oombiiue nepuoabl. ['pynmbl W MNOATPYNIBI XUMHYECKHX 3JEMEHTOB.
®u3nYeCcKUil CMBICI aTOMHOTO HOMEpa, HOMEpOB NepUoa U rpynnsl. M3MeHeHne HEKOTOPBIX
XapaKTePUCTHK U CBOMCTB aTOMOB XMMHUYECKUX 3JIEMEHTOB (3apsj a1pa, paauyc aTroMa, YHUcio
3JIEKTPOHOB B AJIEKTPOHHOU 000JI0UKE, METAIIIMUECKUE U HEMETAUINYeCKUE CBOIMCTBA aTOMOB
3JIEMEHTOB U Jp.) B MajbIX MEepUOJaX U TJIaBHBIX MOArpyHnax. XapakTepUCTUKa XUMHUYECKOTO
7JIEMEHTA Ha OCHOBE €ro I0JI0’KeHUs B [leproauueckoii cucTeMe U CTpOEHUs aToMa.

JleMoHCcTpanuu

1. [lepuoanueckas cucteMa xumudeckux snemenToB /.M. Menzaeneena.

2. Iloptper .. Menneneena.

3. Mojaenu aToMOB HEKOTOPBIX 3JIEMEHTOB.
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4. Tabnuna «M30TOMmbl KUCIOPOIAY.
5. DIIEKTPOHHBIE CXEMBbI ATOMOB BOJOPOAA, T€Nusl, TUTUS, HEOHA, HATPUsI, aproHa, Kaaus 1
KaJIbIIU.

Tema 2. XUMHUYECKASA CBA3b. CTPOEHUE BEILECTB (13/20 u)

Xumuueckue ¢opmynsl. Wuaexc. OTHOCUTeNbHas MOIEKYJSpHas Macca BEIIeCTBa.
Brrancienus mo xumudeckum GopmyinaMm. [IpocTeie U CI0XKHBIE BENECTBA.

[TonsiTus 0 BaJEHTHOCTH U XUMHU4YECKOH cBsi3u. KoBaneHTHas cBsizb, €€ oOpa3oBaHHE Ha
npuMepax MOJIEKYJ XJIOpa, a30Ta W XJIOPOBOAOPOAA. DJIEKTPOHHBIC U CTPYKTYPHBIE (hOPMYIIBIL.
[TonsipHas ¥ HemoJsipHasE KOBAJICHTHBIC CBSA3H. DIEKTPOOTPHUIATEIHHOCTh aTOMa XUMHUYECKOTO
DJIEMEHTA.

BemecTBa MonekyIsipHOTO cTpoeHusi. MoneKyispHas KpHCTaUIMYecKas pemérka. 3akoH
MIOCTOSTHCTBA COCTaBa.

Honnast cBs3b, €€ oOpa3oBaHHEe Ha MpHUMEpe XJOpujaa HaTpus. BemecTBa HMOHHOTO
(HeMONeKyJIsIpHOro) cTpoeHus. MoHHas Kpuctanandeckas pemerka.

[Tonstue crenenu okucieHus. OmnpeneneHue CTENEHU OKUCIEHUS aToMa B COSAMHEHUU.
CocraBneHne XUMHUIECKHAX (popMyIT OMHAPHBIX COSAMHEHUH MO CTETICHSIM OKHCIICHHS aTOMOB.

KonnuecTtBo BemecTBa. Monb — eanHMIIa KoTu4ecTBa BemiecTBa. [loctosHHas ABorapo.
Momnspaas macca.

JleMoHcTpaLuu

1. Ilepnoanueckas cucreMa xumudeckux 3yeMeHToB [[. 1. Menzaeneesa.

2. Monenu MONEeKyJ KUCIOPOa, BOJbI, XJI0pa, XJIOPOBOJOPO/Ia, aMMHAKA.

3. O0Opa3subl MPOCTHIX U CIIOKHBIX BEIIECTB.

4. Cxewmbl 00pa30BaHMs KOBAJEHTHOW M MOHHOM XUMHUYECKOU CBS3H.

5. Moaenu MONEKYJISIpHBIX (YTJIEKUCIBINA Ta3, HOJ, BOJAa) U MOHHBIX (IIOBAPEHHAS COJIb)
KPUCTATMUECKHUX PEHIETOK.

6. Bosronka noaa.

7. OGpa31ibl BEIIECTB MOJICKYJIIPHOTO CTPOCHHUS.

8. OOpa3iibl HOHHBIX COSAMHECHUIA.

9. OmBITHI, paCKPBIBAIOIINE B3aUMOCBS3b CTPOCHHUSI BEIIECTBA C €T0 CBOMCTBAMHU (BO3TOHKA
M0J1a ¥ HarpeBaHKe MOBAPEHHOM COJH).

10. Pa3nuuHble BeniecTBa KOJIMYECTBOM 1 MOJIb.

JlaGopaTopHbIii ONILIT

1. Onpenenenue MPUHAIEKHOCTH BEIIECTB K IPOCTBHIM MIIH CIOXKHBIM IO UX (popMyJiaM.

PacuérHble 3a1a4u

1. Beruucnenrue OTHOCUTEIbHOM MOJIEKYJISIPHOM MacChl BEILIECTBA.

2. BpluncneHue MaccoBOM 10JIM aTOMOB XUMHUYECKOTO 3JIEMEHTA B COEIMHEHUU.

3. BbluncieHre MaccOBBIX OTHOUICHHM MEXAy XUMUYECKHUMH 3JI€MEHTaMUd B JIaHHOM
BELIECTBE.

4. Pacuétsl ¢ wucnoiab3oBaHUMEM (U3MYECKUX BEJIMYUH «KOJIMYECTBO BEIIECTBA» U
«MOJISIPHAs Maccay.

5. YcranoBnenue npocreiieil GopMyJibl BEIIECTBA IO MACCOBBIM JIOJISIM 3JIEMEHTOB.

Tema 3. KIACCUOPUKALIUA
CJIOXKHBIX HEOPTAHUYECKUX BEIHIECTB (6/8 1)

Oxcuapl. OnpeneneHye, CoOCTaB, HOMEHKIIATYPa U KJIaCCHU(PHUKAIIHAL.

OcnHoBanus. Onpesienenue, CocTaB, HOMEHKIIATypa U Kiaccuukarms.

Kucnorsl. Ompenenenue, cocrtaB, HOMEHKIaTypa H kiaccupukauus. CTpyKTypHbIE
(GhOpPMYJITBI KHCJIOT.

Cpenuue conmu. OmnpeneneHue, cocTaB, HOMEHKIATypa U Kinaccupukaims. Coau KUcIble,
OCHOBHbIE, IBOIHbIE, CMEIIaHHbIE, KOMIUIEKCHBIE.

JdemoHcTpauuu
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1. Ilepnoanueckas cucreMa xumudeckux 3yeMeHToB [[. 1. Menzaeneesa.

2. Tabnuna «PacTBOPUMOCTh KUCIIOT, OCHOBaHHM U COJIEH B BOJIEY.

3. O0Opasibl OKCHIOB, OCHOBAHHIA, KHCJIOT U COJICH.

4. Tabnuma «®opmybl M Ha3BaHUS KUCIOT M KUCIIOTHBIX OCTATKOBY.

5. Tabnuma «BaxkHeme KUCIOTHI U KX COJINY.

JlaGopaTopHbIe ONBITHI

2. O3HakoMJIeHHE ¢ 00pa3ilaMu OKCHIOB.

3. O3HakoMJIeHHE ¢ 00pa3aMu CoJei.

4. OmnpeneneHue MPUHAJIEKHOCTH COEIMHEHUN K COOTBETCTBYIOLIEMY Kiaccy (OKCHIBL,
OCHOBaHHUS$1, KUCJIOTHI, COJIN) MO UX (hOpMyIaMm.

Pacuérubie 3agaun

Pemenune 3amau no Mmarepuany TEMBbI.

Tema 4. XUMHNYECKHUE PEAKIIUMU (7/11 1)

®uznyeckue U XUMUYECKHE SIBJICHUS. XUMUYECKUE PEaKLHUU. Y CIOBUS BOSHUKHOBEHUS U
TEUCHUS] XUMHMUYECKHX peakiuil. [Ipu3HaKM XMMHYECKMX peakluid. 3aKOH COXpPAaHEHHUsS MaCChl
BELIECTB NPH XUMHUYECKUX pEaKUMsIX. YPaBHEHHS XUMHUYECKUX peakiuil. CocTaBlieHue
YpaBHEHHWH XHMMHYECKUX peakiuid. Kimaccnpukanuss XMMHUYECKHX peakuuid: 1) mo mpu3HaKy
BBIJICJICHUS WU TIOTJIOIICHUS TEIUIOTHI (3K30- U SHAOTEPMHUYECKUE PEaKIUU); 2) MO YUCITYy U
COCTaBY HCXOJHBIX BEIIECTB M TMPOAYKTOB peakiuu (peaklud COCAMHECHMS, Pa3JIOKCHHS,
3aMenieHus ¥ oOMeHa). TepMOXMMHUYECKHE YpaBHEHUSA. BblUHMCICHHS MO XUMHYECKUM
ypaBHEHUSIM. BhIuucaeHUs IO TEPMOXUMUYECKUM YPABHEHHSIM.

AToMHO-MoONEKyIsipHOe yueHue. 3HadeHue padbor M.B.JlomoHocoBa st pa3BUTHSA
xumud. JKu3Hb u gearenbHocts M.B. JIoMmoHOCOBA.

JleMoHCcTpaLun

1. ITpumeps! PpU3NUECKUX U XUMUYECKUX SBJICHUM.

2. Ilpu3Haku XUMHUYECKUX PEaKIUi: U3MEHEHHUE 1BeTa (B3auMOJCHCTBUE MOAUIA KaJusl C
XJIOPHOM BOJOM), oOpa3oBaHue ocaaka (modydyeHue cyibpara Oapusi), BbIICICHHE Tras3a
(B3aMMOJICHICTBHE CEPHOM WJIM XJIOPOBOAOPOTHOM KHCIOTHI C METAZIOM), BBIJICJICHHE CBETa
(ropeHHe Ty4YHHBI, MarHUsl), TIOSIBIICHHUE 3araxa (MOJy4eHHEe YKCYCHOU KHCIIOTHI), BBIJICIICHUE WIIH
MOTJIOIIEHUE TEIUIOThl (HEWTpaiu3alus CUIbHON KUCIOTHI CUJIBLHBIM OCHOBAHHUEM, PasIOKEHHE
ruapokcuaa meau(1l)).

3. OnbIT, NOATBEPKAAIOUINNA 3aKOH COXPAHEHHS MaCChl BEILIECTB.

4. Peaknuu coenuHeHUs (TOPEHHE MarHus WIH YIJIE — SK30TEPMHUYECKHE PEAKIUH),
paznoxenust (paznoxenue ruapokcuaa Menu(ll) - sHmoTepMmueckas peakiius), 3aMEIICHUS
(B3aMMO/CHCTBUE LIMHKA WM JKeJe3a C PacTBOpaMH CepHOil KHcHoThl, cyibdara meau(ll)),
obMeHa (B3auMoOJeHCTBUE Cyib(hara HATPUS W XJIOpHaa Oapus, COJITHOW KHCJIOTHI M HHUTpAaTa
cepeOpa u T. 1.).

BuaeoonbIThl

1. ®u3nyeckue W XUMHUYECKHE SIBICHUS: OOyTJIMBaHUE KpaxMmayia IpH HarpeBaHUUd U
MPOKAJIMBAHUE MTOBAPEHHOMN COJIH.

2. 3aKOH COXpaHEHHsS MAacChl BEIIECTB MPU XMUMHYECKUX peaKIusx (MOAENIb OMbITa
M.B. JlomoHOCOBA).

3. I'opeHne Maraus B KMCIOPOJE.

JlabopaTopHBbIe ONBITHI

5. ®usnyeckue sABICHUA (HaKaTUBaHUE CTCKJIIHHOW TPYyOKH B IUIaMEHH FOPEIIKH).

6. XuMudeckue siBJeHus (HaKaJMBaHUE METHOW MTPOBOJIOKU WJIH TUTACTUHKH ).

7. TUIBI XUMUYECKUX PEaKLU.

IIpakTH4eckas padora

3. [Ipu3HaKy XUMHYECKUX PEAKIIUM.

PacuétHble 3agaun

1. BeluncieHust mo ypaBHEHHUIO XUMHUYECKON peaklUyd KOJIMYECTBA BEUIECTBA WJIM MacChl
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10 U3BECTHOM Macce WM KOJIMYECTBY BEIIECTBA OJHOTO U3 BCTYMAIOLIUX WIA 00pa3yoluXcs B
pEaKIuy BEILECTB.

2. Pacy€tbl 10 TEPMOXMMHUYECKUM YPABHEHUSIM.

Tema 5. PACTBOPBI. QJIEKTPOJIMTUYECKASA INCCOIMALUA (15/21 v)

Yucteie BemecTBa M cMmecu BemecTB. CrocoObl pa3leneHusi cMeceil: OTCTanBaHWe,
¢GubTpOBaHME, BHIIAPUBAHUE, C IIOMOLIbIO MArHUTA.

ITonstue o pactBopax. IIponecc pacrBopenus. I'maparsl U Kpuctaymoruaparsl. Maccosast
JI0JIs1 PaCTBOPEHHOTO BEUIECTBA B pacTBOpe. MoJIsipHask KOHLIEHTPALUsl paCTBOPEHHOTO BELIECTBA
B pacTBOpe. 3HaUEHHE PACTBOPOB B MPHUPO/IE, TPOMBIIUIEHHOCTH, CEITbCKOM XO03SHCTBE, OBITY.

[TonsaTHe 00 3NEKTPOJIMTUYECKON IMCCOLMALUHN. OJEKTPOJIUTBI M HEIIEKTPOJIMTHI.
OcHOBHBIE TOJIOKEHUSI TEOPUH IEKTPOJIUTHUECKON nucconuanuu. CoiicTBa MOHOB. CTeneHb
mucconanuu. CuibHble M ciaOble 3yeKTpoiuThl. CocTaBieHHE YpaBHEHMH JMCCOLMAIIUM.
Kucnotsl, ocHOBaHHMS M COJM B CBETE NPEACTABICHUI 00 3JEKTPOIUTHUECKON AMCCOLUAIINH.
OO11me cBoicTBa pPaCTBOPOB NEKTPOIUTOB.

Cpena BOAHBIX  pacTBOPOB  3JeKTpoiauToB. OKpacka HMHIUMKATOPOB  (JIAKMYC,
beHondranenH, METUIOPaHK) B BOJE, pacTBOpax KUCIOT U mienoueil. [lonsatue o BogopogHom
nokazareine (pH).

Peakiuyu noHHoro oOMeHa M ycloBHs UX NMpoTeKaHUs. MIOHHO-MONeKyIsApHbIe ypaBHEHHS
peakuuili M mpaBwia HX cocTaBieHHA. OTin4he COKPAIEHHOIO HOHHO-MOJIEKYJISIPHOTO
YPaBHEHUS OT MOJIEKYJISIPHOTO YypaBHEHUS peakuuu. Peakuum oOMeHa, MpoTeKarolue
NPaKTUIECKH HEOOPaTUMO.

JleMoHcTpanuu

1. OOpas1pl YUCTHIX BEIIECTB U CMECEi.

2. Pa3nenenue cMecu pacTUTENBHOIO Macila U BOJbI IIPU MIOMOILHU JEJINTEIBHON BOPOHKH.

3. Tabmuma «II10THOCTH pacTBOPOB HEKOTOPHIX BEIIECTB C PAa3IMUYHON MAacCCOBOM JoJieh
pPacTBOPEHHOIO BELIECTBAY.

4. OnpeneneHue MJIOTHOCTH pacTBOpa MPHU IOMOIIM apeOMETpa.

. MicniplTaHne BEHIECTB U UX PACTBOPOB HA ANEKTPUYECKYIO IIPOBOJAUMOCTb.
. CxeMbl qucconnanuy 3J€KTPOIUTOB ¢ MOHHOM M KOBAJIEHTHOM HOJISIPHOM CBSA3SIMMU.
. BimsiHne KOHIEHTpalyK yKCyCHOW KACIOTHI Ha JJIEKTPOIPOBOIHOCTD €€ PacTBOpA.
. Peakiiun noHHOT0O 0OMEHa MEX/1y pacTBOPaMH JIEKTPOJIUTOB.
. Tabnuua «PacTBOPUMOCTb KMCIIOT, OCHOBAHUI U COJIEH B BOJIE.
BuneoonsiThl
. Pasnenenue cMecu BOZBI M PaCTUTEIBHOTO MAciaa OTCTAMBAHUEM.
. Paznenenne cmecu kpaxmana u BObl (PHIBTPOBAHHEM.
. Pasnenenue cMecu cepsl U kKee3a ¢ TOMOUIbI0 MarHUTa v BOJBI.
. PacTBOpeHneE BeleCTB ¢ BbIAEIEHUEM TEIJIOTHI.
. Ob6pa3zoBaHue 1 pa3pylIeHUE KPUCTAIUIOTUAPATOB.
. MicniplTaHne BEeCTB Ha AJIEKTPUUECKYIO IPOBOJUMOCTb.
. DIEKTPONPOBOJHOCTD PACIIIABA.

JlaGopaTopHble ONBITHI

8. [IpuroToBieHue pacTBopa ¢ ONPEACIEHHON MOJSIPHOM KOHIIEHTpalue pacTBOPEHHOTO
BELIECTBA.

9. I'mpparanus cynwsdara meau(ll).

10. Oxpacka MHIUKATOPOB B PA3IMUHBIX Cpeaax.

11. Peakuuu noHHOTO OOMEHA.

JloManHue 3KCepruMeHThbI

3. Paznenenue cmecu.

4. BelpaimyBanue KpucTasuia.

IIpakTyeckue padoThI

4. OuncTKa NOBapEHHOU COJIH.

O 0 3 O
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5. IlpuroroBiieHHE pacTBOpPa U UBMEPEHUE €TI0 TIOTHOCTH.

6. Onpenenenne pH cpensl.

Pacuérubie 3agauu

Pemenue 3aau ¢ ucnonb3oBaHueM GU3MUECKUX BEIUYUH «MaCcCOBas AOJS paCTBOPEHHOTO
BEULIECTBA» U «MOJIIpHAsl KOHLIEHTPAILUsI pAaCTBOPEHHOTO BEILIECTBA.

1. Onpenenenne MaccoBOM JOJM M MOJSIPHOM KOHILIEHTPALlUU PACTBOPEHHOIO BEILIECTBA B
pacTBope.

2. OmpeneneHre Macc BEUIECTBA M BOJbI, HEOOXOTUMBIX AJIs MPUTOTOBICHHS 33JaHHOMN
Macchl pacTBoOpa.

3. PacuéThl Mo ypaBHEHUSM peaKIIHii, MIPOTEKAIOLIUX B PaCTBOpaXx.

4. BpIuuCIieHHE MacCOBOW IO BEIIECTBA B PACTBOPE, TMOJIYYCHHOM TIPU JOOABICHUH
BEIIECTB B MCXOIHBIM PACTBOP WU YJIATC€HUU UX U3 HETO.

Tema 6. BAXXHEHIIIUE KJIACCHI HEOPTAHUYECKHNX COEIMHEHU,
CIHHOCOBBI UX MOJYUYEHUSA U XUMUYECKUE CBOMCTBA (12/18 u)

Oxcuapl. CriocoObl TOMyYEHUS: B3aMMOJCHCTBHE MPOCTHIX BEIIECTB C KHCIOPOAOM,
TOPEHHE W pa3loKEHUE CIIOKHBIX BemecTB. Kiaccupukamus OKCHIOB IO XHUMHYECKUM
CBOIicTBaM: HecolieoOpa3yromme 1 coiieoOpa3yromue (OCHOBHBIE, KUCIOTHBIE U aM(OTEpHEIE).
OTHolIEeHNE OKCUOB K BOJE, KUCIOTaM M LiesouaM. B3anuMocBs3b MPOCTHIX BEIIECTB, OKCHI0B
U TUJPOKCUIOB. 3aBUCUMOCTD CBOMCTB BEIIECTBA OT XapaKTepa 00pa3yIoIero ero eMeHTa.

OcHoBaHusi. CrocoObl TMOMYyYEHHUsS] PACTBOPUMBIX U HEPACTBOPUMBIX OCHOBAaHMIMA.
XUMHUYECKUE CBOMCTBA: OTHOILIEHHWE K MHJIMKATOpaM, B3aMMOJEHUCTBHE C KHCIOTaMH, COJIAMH,
KUCIOTHBIMH U aM(oTepHbIMH  OKcumamu. Peakiust  HeTpanusanuu.  Pasznoxenue
HEpacTBOPHUMBIX OCHOBAHMI MpPU HarpeBaHUU.

Kucaorbl. CriocoObl mosydyeHus: OECKHCIOPOAHBIX M KHUCIOPOJCOAEpPXKAIIUX KHCIOT.
XuMUYeCKre CBOMCTBA: OTHOIICHHE K MHIUKATOpPaM, B3aUMOJICHCTBHE C OCHOBAHUSIMU (peaKius
HEUTpamu3alu), OCHOBHBIMH U aM(OTEPHBIMH OKCHJAMH, MeETaulaMu. Psi akTHBHOCTH
MeTauioB. BzanMmoaencTBre KUCIOT ¢ COMsIMU. JIeTyune U HeyCTOMYHUBBIE KUCIIOTHI.

Amdotepubie  ruapokcuabl. CnocoObl  moimydyeHus.  XHMHUYECKHE  CBOMCTBA:
B3aUMOJICHCTBUE C pAaCTBOPAMU KHUCIIOT U IIEJI0YEH, KUCIIOTHBIMU U OCHOBHBIMU OKCUJAMU.

Coum. OcHOBHBIE CTIOCOOBI TIOyUEHUS U CBOMCTBA. B3auMonelicTBre colieil ¢ KUCI0TaMH,
miesioyamMu, MeXAay co0o#, ¢ Merauramu. PasnokeHue HEKOTOPHIX COJICM TpU HArpeBaHHM.
[TonsiTHE O THAPOIU3E COJIEH.

I'eHeTnueckasi ¢BsI3b MEXKIy KJIaCCAMM HEOPTraHWYECKHUX BEIIECTB. | eHETHUECKue psibl
METAJIJIOB U HEMETAJIJIOB, METAJIOB, 00pa3yomux aM(poTepHbIE OKCUIBI U THIPOKCHIBI.

JleMoHCcTpanun

1. 'openue kanprus (yris).

2. Paznoxenue ruapokcuna meau(Il).

3. B3aumopeiictBue oxkcuaa kaibius U okcuaa yriepoaa(lV) wimm oxcuga cepoi(IV) ¢
BOJIOW; UCTIBITAHNE MTOJIYYEHHBIX PACTBOPOB IMAPOKCHUIOB HHINKATOPAMU.

4. BzaumoelicTBIE OKCUAA KAIbIUs C COJITHON MJIM a30THOM KUCIIOTOM.

5. B3aumopeiictBue okcuna yraepoaa(IV) ¢ pacTBopoM rupoKcHia KaibIysl.

6. B3aumogeiicTBe OKCHAAa ILUMHKA C COJISHOM KHCIOTOM M pacTBOPOM THAPOKCUAA
HaTpHsl.

7. TlosmyyeHrue HEpaCTBOPUMOTO OCHOBAHUS U €0 B3aUMOJECHCTBUE C KUCIOTOM.

8. HeliTpanmzarus KUCIOTHI METOYBIO (TUTPOBAHUE).

9. B3anmopeiicTBie KHUCIOTHI C OCHOBAaHHEM, OCHOBHBIM M aM(pOTEPHBIM OKCHIAMH,
METAJUIOM U COJIBIO.

10. ITonyuenue ruipokcuaa LIMHKA U €r0 B3aUMOAEUCTBUE C KUCIOTOM U CO MIENOYbIO.

11. B3aumopeicTBue cosield MeXIy cO00i U ¢ MeTallaMHu.

12. Tuaponus coneil.

21



13.  OnbITbl, JIEMOHCTPUPYIOIIME  TEHETUYECKHE  CBSI3M  MEXKAY  BEIICCTBAMH,
COCTaBJISIIOIIMMH TEHETUYECKHE pSIbl MeTaUla U HEeMeTallla: TOPEeHHE Kalblus (Cepbl) B
KHCIIOpOJIe, paCTBOPEHHE 00pa3yroIIerocsi OKCUAa B BOJE M UCIBITAHUE TOJYYEHHOTO PacTBOpA
WUHIUKATOPOM.

14. O06pa3ibr OKCUIOB, COJIEH.

15. Psin akTHBHOCTH METAILJIOB.

16. Tabnuua «PacTBOpUMOCTb KUCIIOT, OCHOBAHUI U COJIEN B BOJIEY.

17. Tabnuua «I"eHeTdeckas CBsI3b MEXKIY KJIacCaMHU HEOPTaHMUECKUX BEIIECTBY.

BuageoonnIThl

1. 'opeHue cepsl B KUCIOPOJIE.

2. XuMU4ecKue cBOMCTBAa HEPACTBOPUMBIX OCHOBAHHUH.

3. Peakuus obmena mexay okcunom meau(ll) u cepHoit KuCIoTOM.

4. BzaumMoeiicTBIE KUCIIOT C METAJIAMHU.

5. B3anMoneiicTBrE KUCIIOT C COJIIMHU.

JlabopaTopHbIie ONbITHI

12. B3anmopeiicTBHE OKCHIA Mardus ¢ KMCJIOTaMH.

13. Pacno3HaBaHue OKCHIOB Ha OCHOBAHHU HX CBOMCTB.

14. ITonyyeHue HEPACTBOPUMOI'O OCHOBAHHUSI.

15. Peakuust HeWTpanmu3auuu.

16. O6Hapy>KeHHe KUCIOT U OCHOBAHUH.

17. Tlomydyenune u cBoiicTBa aM(pOTEPHOTO THUIAPOKCHIA HA NPHUMEPE THAPOKCUIOB
anmoMuHus, nrHka uian xpoma(Ill).

18. CriocoOblI OJTy4YeHUs COJICH.

19. Pacnio3HaBaHue pacTBOPOB COJIEH € MTOMOILBbIO UHANKATOPOB.

JloMmamrHuii JKCIIEPUMEHT

5. BzanMoeicTBrE KUCIOT C COJIIMHU.

PacuéTrnble 3a1aun

Pemenue 3amayd no Marepuary TEMBbI.

9 kiacce
(2/3 u B Hepemto; Bcero 70/105 4, u3 HUX 2/4 4 pe3epBHOE BpEeMs)

HOBTOPEHMUE U YI'JIYBJEHUE HEKOTOPBIX BOITPOCOB
KYPCA 8 KJIIACCA (6/8 1)

DHepreTuyeckue ypoBHH M TMOJYpOBHU aTroma, aTOMHble opOutanu. Pacnpenenenue
DJIGKTPOHOB B aTOME IO YPOBHSIM, MTOTyPOBHSM U aTOMHBIM OPOUTAIISIM.

CBoiicTBa HEOPraHWYECKUX COCIUHEHWN BaXKHEWIIHUX KJIACCOB B CBETE TEOPUU
AIIEKTPOJIUTUYECKOH qucconuannu. Peakiinm HOHHOTO 0OMeHa.

IIpakTH4eckas padora

1. Pemenue skciepUMEHTANIBHBIX 3a/1a4 10 TeMaM «Ba)xHelne Kiiacchl HeOPraHUYeCKUX
coeqnuHeHu» 1 «Peakuy MOHHOTO 0OMEHaY.

Tema 1. OKUCJIMTEJIBHO-BOCCTAHOBUTEJIBHBIE PEAKIIUU (4/7 1)
Peakuuu, nporekaronire ¢ u3MEHEHHEM U 0e3 M3MEHEHUs CTeNeHEH OKWCIICHHUS aTOMOB,
BXOJSIIIMX B COCTaB pearupyromux BemniecTB. OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIIUU.
Okucnurenu W BOCCTAaHOBUTENH. OKUCIUTENBHO-BOCCTAHOBUTENIbHAS  JIBOMCTBEHHOCTb.
CocTaBneHue  yYpaBHEHUM  OKHCIWTEIbHO-BOCCTAHOBUTENIBHBIX  peakuuil. PaccranoBka
KOA(P(UIIMEHTOB METOJIOM 3JIEKTPOHHOTO OaliaHca. DIIEKTPOJIM3 PACIIaBOB M PACTBOPOB C
UHEPTHBIM 3JIEKTPOIOM.
JdemoHcTpaunu
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1. B3aumoeiicTBUE COISIHOM KUCIOThHI C MATHUEM M OKCHJOM KaJIbITHs.

2.Topenne cepsl (yris) U B3aUMOJCHCTBHE TOJYYEHHOTO OKCHIA C BOJOM WU
TUAPOKCHUIOM HATPHSI.

3. [lepuoanueckas cuctema xumuueckux 3neMentoB [[.1. Menneneesa.

4. Dnektponus pactBopa xiopuaa meau(Il).

JlabopaTopHBbIil ONBIT

1. OKUCAUTENBHO-BOCCTAHOBUTEIBHBIC PEAKITHH.

IIpakTHyeckas padora

2. Pemenne sKkcriepuMEHTANBHBIX 3a1ad MO Teme «OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIC
peaKLum».

Tema 2. IEPHOJUYECKHWM 3AKOH U TIEPHOJJUYECKASI CUCTEMA
XUMHMNYECKUX 2JIEMEHTOB A.U. MEHJAEJEEBA — OCHOBA U3YYEHUSA U
IPEJICKA3AHUSI CBOMCTB DJIEMEHTOB U UX COEJTUHEHUWM (4/7 u)

[TepBbIie MOTIBITKH KJTacCCU(UKAITAN XUMHUYECKUX AJIEMEHTOB. OTkpbITHE
J.. MenzaeneeBbIM mnepuoandeckoro 3akoHa. lIpenckazarenbHas poyib 3TOrO  OTKPBITHSL.
[Tepnoanueckuii 3akoH u [lepnonnueckas cucreMa XUMHYeCKUX 3ieMeHToB /.M. Menneneesa B
CBETE COBPEMEHHBIX IPEICTAaBICHUA O CTpOCHHM aroma. llepuogmueckoe U3MEHEHUE CBOMCTB
aTOMOB, MPOCTHIX U CIOXHBIX BEIIECTB (OKCHIIOB, THAPOKCHI0B). CoBpeMeHHas (OpMYyJIHPOBKA
NEPUOANYECKOro 3aKoHa. [[pUYMHBI MEPUOTUYHOCTH CBOWCTB 3JIEMEHTOB U 00pa30BaHHBIX UMHU
BEIIIECTB. XapaKTEPUCTUKA XUMHUYECKOTO 3JIEMEHTa M €ro COCAMHEHHIl Ha OCHOBE TMOJIOKEHUS
snemeHTa B [lepunonnueckoi cucreMe. 3HaU€HHE NMEPUOANUECKOTO 3aKOHA ISl pa3BUTUS HAYKU
U TeXHUKH. Poib meproauyeckoro 3akoHa B CO3[JaHWM HAay4dHOW KapTWHbBI Mupa. Hayunslid
noasur JI.1. Menaeneena.

JdemMoHcTpauuu

1. Ilepuoanueckas cucreMa xuMudeckux anemeHToB J[.M. Menaeneesa.

2. Tabnuma «Ilonoxenue 3meMeHToB B [lepuonndeckoil cucteMe M KUCIOTHO-OCHOBHBIE
CBOMCTBA UX OKCUJOB U THIPOKCUIOBY.

3. OmbIThl MO COMOCTABJICHUIO METAIIMYECKUX M HEMETAINIMYECKUX CBOMCTB MPOCTHIX
BEILECTB.

4. Iloptper .. Menneneena.

5. Kunodunsm «Ku3npb n Hayunas nesrenbHocTs .M. MenneneeBa» (dhparmeHr).

JlaGopaTopHble ONBITHI

2. CyuiHOCTb ABJIE€HUS EPUOIUYHOCTH.

3. KucinoTHo-0CHOBHBIE CBOMCTBA TMAPOKCHUJIOB AJIEMEHTOB TPETHETO MEepUoa.

4. KUCIOTHO-OCHOBHBIE CBOMCTBA THIPOKCHAOB 3JJIEMEHTOB TJABHOW MOJATPYMIIbI
IT rpynmst.

Tema 3. BOJOPO/ 1 ETO BA)KHEWIIIWE COEIWHEHUSA (7/10 u)

Bogopon — xumuueckuit smeMeHT. CTpoeHME aToMa, 3JIEKTPOOTPULATEIBHOCTh H
creneHu okucinenus. llonoxenne Bogopona B Ilepuonnueckon cucreme. Bogopon — mpocroe
BelecTBO. Moiiekyna Bojopoaa. Mctopus oTKpbeITHA Bojgoponaa. HaxoxkaeHue ero B mpupoje.
[Momydyenne Bomopona u ero (uU3MYECKHUE CBOWCTBA. XHMMHUYECKHE CBOWCTBA (OKHUCIUTEIHHO-
BOCCTAaHOBHUTENIbHASI JBOMCTBEHHOCTH) BOJIOPOA: B3aUMOJICIICTBIE C HEMETallaMU, aKTUBHBIMU
METaJUIaMH ¥ OKCHUJAaMU METaJUIoB. BOIOpOI — 3KOJIOrMYECKH YUCTOE TOIUIUBO. [Ipumenenue
BOJI0pojia. Mepbl IpeI0CTOPOKHOCTH MPHU paboTe C BOJIOPOIOM.

Monsipubiii 00bEM Ta3a, 3akoH ABoragpo. OO0bEMHBIE OTHOLICHHS Ta30B B PEAKLIHUSAX.
OTHOCUTENbHAS TUIOTHOCTh T'a30B.

Oxcua Bomopoxa — Boaa. CoctaB, CTpoeHUE, OCOOECHHOCTH (aHOMAJIbHBIE CBOWCTBA)
BoJbl. [loHsITHE O BOJOPOMHOW CBSI3U. XHMMHYECKHE CBOMCTBA BOJBI: B3aUMOJACHCTBHE C
AKTUBHBIMHU METaJlJIaMU (ILIETOYHBIMU U IIETOYHO-3€MEJIbHBIMU) U OKCHJIAaMH 3TUX METAJUJIOB, C
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KHCJIOTHBIMM OKCHJaMH. KHCIIOTHO-OCHOBHBIE CBOWMCTBA BOJBI. KpyroBopoT BOJBI B MPHUPOJE.
3nauenue Boabl. Bona u 3m0poBre. OxpaHa BOOHBIX pecypcoB. OUMCTKa BOJBI.

JdemMoHcTpanuu

1. Ilepuoanueckas cucreMa xuMudeckux annemeHToB J[.. Menaeneesa.

2. TlomydeHue BOIOpPOJA W O3HAKOMIICHHE C €ro (PU3UYCCKUMH W XUMHUYCCKUMHU
CBOMCTBaMH.

3. Ky6 o6bémom 22,4 1.

4. Mojenb MOJIEKYJIbI BOJIBI.

5. OuncTKa BOJbI NEPETOHKOM.

6. BzaumopeiictBue Bonabl ¢ HartpueMm, okcuaoMm Qochopa(V) U OKCHIOM KambIus,
UCIIBITAaHUE TIOJyYEHHBIX PACTBOPOB TMAPOKCHUI0B UHANKATOPAMM.

BuneoonsIT

B3psIB rpemyuero rasa.

IKCKypeus

BonoounctHele COOPYKEHHUS.

Pacuérnbie 3agaun

1. PacuéTsl ¢ ncnonp3oBaHueM (PU3UIECKON BETHUUHBI «MOJISIPHBIN 00BEM razay.

2. OnpeneneHue OTHOCUTEIbHOM MIIOTHOCTH Ta30B.

3. Bpruucnenue 1Mo ypaBHEHHSM XUMHUYECKUX pEaKUuil OOBEMOB Ta30B MO HM3BECTHOU
Macce WM KOJHMYECTBY BEIIECTBA OAHOTO M3 BCTYMAIOLIUX B PEAKIMIO UM 00pasyroluxcs B
pe3yJibTaTe peakluy BEIEeCTB.

4. Pacuét 00bEMHBIX OTHOIICHH ra30B MO YPaBHEHUSAM XUMHUECKUX PEaKIIU.

Tema 4. TAJIOT'EHBI (6/9 1)

OOmias xapakTEepUCTHKA TaJOr€HOB HAa OCHOBE IMOJIOKEHUS XUMUYECKHX DSJIEMEHTOB B
[lepnonnueckoir cucteme. CXOACTBAa U pa3iUuyus B CTPOEHUU aTOMOB 3JIEMEHTOB MOATPYIIIBI.
MoneKkyJibl IpOCTBIX BELIECTB M TAJON€HOBOAOPOIOB. PU3UYECKHME M XMUMHUYECKHE CBOMCTBA
rajoreHoB.

XJop — xuMuueckuil aneMeHT. CTpoeHue aToma, 3JeKTPOOTPUIATENIHHOCTh U CTENEHb
okucienusi. Haxoxaenune B mpupoae. XJjop — mpoctoe BemiectBo. [lomyuenue xsopa m ero
dusznyecKkue CBOWCTBA, PAaCTBOPUMOCTH B BOJE (XJIOpHas BOJa), ICHCTBHE HA OpraHU3M.
XuMuyeckue (OKHCIUTENbHbIE) CBOMCTBA XJIOpa: B3aUMOJCICTBHE C METallaMU, BOJOPOIOM U
IPYTUMH HEMeTallIaMH, OpOMHIaMU ¥ MUOJUJAMU, Peakius ¢ Bojou. [I[pumeHeHne xmopa u ero
JICUCTBME HA OpraHu3M. XJIOPOBOJOPOJI U COJSHAas KHUCJOTAa: TMOJy4YeHUe, CBOWCTBA.
KauectBennas peakuus Ha xja0pua-uoH. Kuciopoacoaepxariie KUCIoThl XJIOpa U UX COJIU.

®T1op, Opom, noa. CpaBHUTENBHAS XapAKTEPUCTUKA OKHUCIUTEIBHBIX CBOMCTB I'aJIOTEHOB.
KauecTBeHnHble peakiuu Ha OpOMUA-, MOMUA-WUOHBI W HMOJ. [IpuMEHEHHE TaloreHoB W MX
COECIUHEHU.

JdemoHcTpauuu

1. Ilepnoanueckas cucrema xumudeckux snemeHToB JI.1. Menneneena.

2. O6pa31pl TaJOreHOB — MPOCTHIX BELIECTB.

3. IlonyuyeHue xjaopa v XJIOPHOU BOJBI.

4. Ob6ecuBeYrBaHNE XJIOPHOM BOIOM KpacsIInX BELIECTB.

5. IlosnyyeHue XJa0poOBOIOPOAA U COJITHON KHUCIOTHI.

6. KauecTBeHHast peakuiys Ha XJIOPUA-UOH.

7. CpaBHEHHE pPACTBOPMMOCTHM HOJa B BOJE, BOJHOM pPacTBOpE HOAWJA Kalus U
OpPraHMYECKUX PACTBOPUTENSIX (CIUPTE).

BuaeoonbIThl

1. B3aumopeiicTBre xj0pa ¢ BOJIOPOIOM.

2. PacTBOpeHME CTEKIIA B TUIaBUKOBOM KUCIIOTE.

3. PacTBOpUMOCTH HOZA B CIIUPTE.
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JlabopaTopHble ONBITHI

5. BeITecHeHHe OJTHUX TaJOT€HOB APYTMMHU U3 COEAUMHEHUH (TaTOTeHHUIOB).

6. PactBoprMoOCTh OpOMa U HOJ]a B OPraHUYECKUX PACTBOPUTENAX.

7. Pacno3HaBanue noja.

8. PacrioznaBanue xyopua-, OpoMu-, HOAUA-UOHOB B PACTBOPAX.

IIpakTHyeckas padora

3. 'anorexs.

PacuérHble 3agaun

1. Pemrenue 3aa4d o MaTepHuary TEMBI.

2. Briuucnenue Maccel (00bEMa, KOMMYECTBA BEIIECTBA) MPOIYKTA PEAKIIMH, €CIH OJJHO U3
pearupyomux BeIecTB JaHO B U30BITKE.

Tema 5. 3AKOHOMEPHOCTHU MMPOTEKAHUS XUMUWYECKUX PEAKIIUIA
N NX KITACCUDPUKALUSA (4/6 1)

[ToHsiTHE O CKOPOCTH XMMHYECKOW peakiuu. Peakuuu TOMOT€HHBIE M TE€TEPOTCHHBIE.
@akTOophl, BAUAIOIINE Ha CKOPOCTh XMMHMUYECKUX PEaKLMil: MpUpO/a, KOHLEHTpALUs BEIECTB,
IUIOIIA/lb [OBEPXHOCTH CONPUKOCHOBEHMSI pearupyrollux BEIIeCTB, TeMIeparypa U
karanu3atop. Heobpatumbie u obpatumble peakuuu. Kimaccudukamnms XuMiU4eckux peakiuui mo
Pa3IUYHbBIM PU3HAKAM.

XHUMHYECKOE PABHOBECHE U YCIOBHS €r0 CMELICHUSI.

JdemMoHcTpauuu

1. OnpIThl, MOKA3bIBAIOLIME 3aBUCUMOCTh CKOPOCTH XMMHUUYECKHX PEAKIUN OT MPUPOJBI
pearupyommux BeHIeCTB (B3aUMOJICHCTBHE ATIOMHHHS M Kejle3a C COJSTHOM KHCIOTOM WIIH
B3aMMOJICHCTBHE IIMHKA C YKCYCHOM M COJISIHOM KHCIIOTaMH), KOHIIEHTPAIlMH W TEeMIIepPaTypbl
(B3aumopieiicTBue nMHKa WM okcuaa menu(ll) ¢ cepHoil KUCIOTOHN pa3nMUHON KOHIEHTpALuU
IIpU pa3INYHOM TeMIiepatype), KaTanuzaTopa (pa3ioxKeHne MepoKcHia BOAOPOIa B MPUCYTCTBUN
okcuaa mapranna(1Vv)).

2. CMmelleHHe XMMHYECKOTO PAaBHOBECHSI IPU M3MEHEHUM KOHIICHTPALlMM BELIECTB Ha
IpUMepe peakuu Mexay xiaopuaoM xenesa(lll) u ponanuaom kamus.

JlabopaTopHBIi ONBIT

9. BinsiHue mioniaay NoBEpXHOCTH TBEPOTO BEIIECTBA HA CKOPOCTh PACTBOPEHMSI MEJA B
COJISIHOM KHUCJIOTE.

Tema 6. IOAT'PYIIIIA KUCJOPO/JA (9/12 4)

OO61as xapakTepuCTHKa 3JIEMEHTOB MOATPYIITBI KUCIOPO/Ia.

Kucaopon — xumunueckuii snemeHT. CTpoeHHE aTOMa, 3JIEKTPOOTPULATENBHOCTh U
creneHu okucieHusi. Haxoxnenue B mpupone. Kucinopon — mpocrtoe BemecTBo. Ilomyuenue
KHCJIOpO/a, ero (pu3MuecKue W XUMHUYECKHe (OKHCIMTENbHBIC) CBOIMCTBA: B3aUMOJCHCTBHE C
METaJUIaMM ¥ HeMeTaulamMu. Posib Kuciaopoaa B MPUPOJE W €ro NpUMEHEHUE. AJUIOTPOIHbIE
BUJOU3MEHEHUs Kucinopoga. O3oH. Ilonyuenue, cBoiicTBa U npuMeHeHue. JlelicTBue 030HA Ha
opranu3M. O30HOBBIN AT 3€MJIH.

CocraB Bo3ayxa. Cpeansisi MOJISIpHAst Macca CMECH.

Cepa. CtpoeHue aToma, CTeneHu okucieHus, autotponusd. Cepa B npupoae. dusnueckue
U XUMHYECKHE CBOMCTBAa (OKUCIUTEIbHO-BOCCTAHOBUTEIbHAS JBONCTBEHHOCTH) CEPBHI:
B3aMMO/JICHCTBUE C METAJJIaMH, BOAOPOJOM, KUCIOpOAOM. B3anmomeilcTBue cepbl C APYrUMHU
HeMeTtautamu. [IpuMenenue cepsl.

CepoBopopoa. Haxoxaenwe B mnpupoje, MNoiaydeHue, (u3nMueckue MU XUMHUYECKHE
cBoiicTBa. JlelicTBue cepoBosiopoaa Ha opranusM. l[lonstue o [1/IK. CepoBomopoanas kuciora.
Cynedunpl. KavecTBeHHass peakuus Ha cyiabpua-uoH. IlpuMmeHeHue cepoBojopona U
CyIb(pUIO0B.
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Oxcua cepoi(IV). Ilomyuenue, cBoiictTBa u mnpumeHeHue. CepHUCTass KHUCIOTA.
KagectBeHHas peakius Ha cynb(uT-noH. KuciaoTHble T0KIH.

Oxcup cepoi(VI). [Tonyuenne n cBoicTBA.

CepHasi kucjoTa, e€ Qusnueckue u xumuyeckue cpoiictBa. CBoiicTBa pazbaBiieHHON U
KOHIIEHTPUPOBAHHOW CEPHOW KHUCIOTHI. J[eMCTBHE KOHLEHTPUPOBAHHON CEPHOM KHUCIOTHI Ha
opranusM. Cynbgatsl. KauecTBeHHast peakuus Ha cyiab(ar-uoH. Peakiuu, nexamniye B OCHOBE
MIOJTyYEHUsI CEPHOM KUCIIOThI. 3HaUEHUE CEPHON KUCITIOTHI B HAPOJIHOM XO35HCTBE.

JleMoHCcTpaLun

1. ITepnoanueckas cucrema xumudyeckux 3nemeHToB JI.1. Menneneena.

2. TlomyuyeHue KHCIOPOAAa W O3HAKOMIIEHHE C €ro (U3MYECKUMH M XUMHUYECKUMHU
cBoiicTBamu. PacriozHaBaHue Kuciaopoja.

3. OOpa3s1pl cepbl ¥ €€ TPUPOIHBIX COSAUHEHHHN.

4. BzauMmoselcTBrE CEPhI C METANIaMU M KUCIIOPOOM.

5. PacniozHaBaHue Cyab(pUI-MOHOB B PacTBOpE.

6. KauecTBennas peakmnus Ha CyabGUT-HOH (OOCCIBEUMBaHHE pa30aBICHHOTO pacTBOpa
bykcuHa).

7. B3anMoencTBAE KOHIIEHTPUPOBAHHOM CEPHOM KHCIIOTBI C MEJBIO M CAXapOM.

BuneoonnITol
. l'openue xenes3a B KucCiopoze.

. F'openne docdopa B kucmopoe.

. [lonydenune kuciopoza.

. Ilosy4ueHne 030Ha U €ro ONpeneIcHHE.

. CocrtaB BO31yXA.

. [losmyyeHune mIacTU4eCcKon cephl.

. B3anmopencTBre cepel ¢ HaTpUEM.

. Peakuyst cepHOM KHCIIOTBI C OpraHMYE€CKUMHU BEILIECTBAMMU.

JlaGopaTopHble ONBITHI

10. KauecTBeHHas peakius Ha CyJIb(QUI-HOH.

11. KauecTBeHHas peakiyst Ha CyIb(QUT- U CyTb(paT-HOHBI.

IIpakTHyeckas padora

4. Pewienue 3KcriepuMeHTaNIbHBIX 3a71a4 1o TeMe «lloarpynmna kuciopona».

PacuétHble 3agaun

1. Pemenue 3a1a4 o MmaTepuaity TEMBI.

2. Brruncnenue maccel WM 00bEMa MPOAYKTA PEaKIUU 10 U3BECTHOM Macce WU 00BEMY
MCXOJHOI'0 BEUIECTBA, COAEPIKALLETO IPUMECH.

3. Beruncnenus ¢ ucnonb3oBanueM 3HadeHus T1/1K.

0N DN W —

Tema 7. HOATPYIIIIA A3OTA (9/11 u)

OO01mas XxapakTepuCTHKA JIEMEHTOB MOATPYIIIBI a30Ta.

A30T — XUMHUYeCKUH 3y1eMeHT. CTpOEHHE aToMa, 3JIEKTPOOTPULATENBHOCTh M CTEIEHU
okucienus. Haxoxnenue B mpupoge. A30T — mpocroe BemlectBo. [lonydenne u ¢uszmueckue
CBOMCTBAa. XMMHYECKHE CBOWCTBA (OKHCIUTEIbHO-BOCCTAHOBUTEIbHAS JBONCTBEHHOCTh) a30Ta!
B3aUMOJICHCTBUE C METAJNIaMU, BOJOPOAOM U KHcIopoioM. [IpumeHenue a3ora.

AvmMmuak. CTpoeHHE MOJIEKYJNbI, MOJIydeHHe, (QU3NYecCKue U XHUMHUYECKHUE CBOMCTBA!
rOpeHue, B3aUMOJIEUCTBHE C BOJIOM, KUCJIOTaMHU U OKcHAamu MeTauioB. Conu aMMOHHUS, UX
nosrydyeHue u cpoiicTBa. KauecTBeHHas peakiuss Ha MOH amMMoOHus. [IpuMeHeHne amMMuaka u
COJIE aMMOHMSL.

Oxcuasbl azora. IlomydyeHue, cBoiicTBa, IEWCTBUE HA OPTaHM3M U OKPYKAIOIIYIO Cpedy
okcuoB azota(ll) u (IV). A3otucras kucnora.

A3otHas kuciaora. Dusznueckue U XUMUYECKHE (OKHUCIUTENbHbIE) CBOMCTBA!
B3aUMOJICHCTBUE C METaJJIaMH, CTOSIIUMHU B Psy aKTUBHOCTU IOCJIE€ BoAopoja. Peakuuw,
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JIe)KalKe B OCHOBE MPOMBINUIEHHOIO MOJYYEHHSI a30THOW KHUCHOTHL. [IpumMeHeHue a30THOM
kucnoTsl. Hutpatel. KauecTBeHHas peakuus Ha HUTpaT-uoH. KpyroBopoT a3oTa B mpupoJe.
®ocdop. CrpoeHune arToma, dNIEKTPOOTPULATEILHOCTh W CTEHNEHH  OKHCIICHUS.
Haxoxnenne B mpupoae. Ammorponwust (Oenblii, KpacHblif, 4€pHbIi Qochop). ATomHas
KpHUCTaJUTHYeCcKasl penérka. XuMUIeCKre CBOMCTBa (ochopa: B3aUMOACHCTBUE C METAJUIAMHU H
kuciaopoom. Baxneitmue coequnenus gocdopa: oxcuasl pocdopa(lll) u (V), oprodhochopnas
kucnora, ¢ocharer u ruapodocdarer. KauectBennas peaknus Ha (ocdar-uon. KpyroBopor
docdopa B mpupoze. [Ipumenenne pocdopa u ero coeAMHEHU.
MuHnepasbHble yroopenusi. A30THbIE, HocPOpHBIC U KaTUHHBIE YI00pEHUSI.
JleMoHcTpanun
1. ITepnoanueckas cucrema xumudeckux 3nemeHToB JI.1. Menneneena.
. PactBopenne ammuaka B Bojie («DoHTan).
. 'openne aMMuaka B KHCIOpPOJIE.
. BzaumoneiictBre ammuaka ¢ XJaopoBoaopoioM («JIsim 6e3 orHs»).
. BzaumopencTBue KOHLIEHTPUPOBAHHON a30THOM KHUCIIOTHI C MEJBIO.
. BenpixuBanue Tieromie JIydnHKY B Mapax a30THOW KUCIIOTHI.
. O6pa3ipl MUHEpAIBHBIX YA00PEHH.
. Cxemn! «Kpyrosopot azota B npupoze», «Kpyrosopot ¢ochopa B nmpupoae».
BuageoonsIThl
1. l'openne aMmmMHaka B KUCIOPOJE.
2. TepMHuUeCKOE pa30oKEHNE HUTpATa KaJHs.
3. CpaBHeHue TeMIepaTyp BOCIUIaMEHEHUs 0e1oro U KpacHoro ¢ocdopa.
4. TlpeBparmenue kpacHoro docdopa B OCIBIN.
5. B3aumogpeiictue xsopa ¢ hochopom.
JlabopaTopHble ONbITHI
12. KauecTBeHHas peakusi Ha COJIM aMMOHHUS.
13. KauectBeHnHas peakiust Ha ¢pochaT-1oH.
IIpakTyeckue padoThI
5. IlomydeHne amMmmuaka 1 U3yueHue ero cBoMcTB. Cojlm aMMOHUS.
6. MuHepanbHbIe YI00pEHUSI.
PacuérHbie 3a1a4n
Pemienue 3aa4 no MaTepuany TeMbl.

0 3 O\ L K~ W

Tema 8. HIOAT'PYIIIIA YTJIEPOJA (6/9 u)

OO0mmas xapakTepuCcTHKa 3JIEMEHTOB MOATPYIIIBI YTIepoa.

Yraepon — xumuyeckuili anemeHT. CTpoeHue aToma, 3JIEKTPOOTPHULATEIBHOCTh U
CTETIEHU OKHUCIIEHHs. YTJIEepOoJ — MPOCTOE BEIIECTBO. AJUIOTPOIHBIE MoAupUKanuu (anMas,
rpadut, kapouH, Qyiepensl) U ux cBoiictBa. [lonarue 06 aacopOuu. XUMHUYECKHUE CBOWCTBA
(OKMCIUTENBHO-BOCCTAHOBUTEbHAS JBOMCTBEHHOCTh) YIVIEPOJA: T'OPEHHME, BOCCTAaHOBJIEHUE
OKCHJIOB METAJVIOB, B3aUMOJICHCTBUE C METAINIAMH U BOJOPOAOM.

Oxcuabtl yraepoaa(ll) m (IV), nonydenue, cBolicTBa U npuMeHeHue. JledcTBUE OKCcUaa
yrinepona(ll) Ha opranusm. YronpHas KMCIIOTa, KapOOHATHI U TUApokapOoHaThl. KauecTBeHHas
peakiust Ha KapOOHaThl M TuApokapOoHatbl. I[lpuMmeHeHue cojeil yroiabHOM KHCIIOTHI.
Yrnepoa — OCHOBa KWUBOH (OpraHUYECKOi ) mpupoabl. KpyroBopot yriaeposaa B mpupoze.

Oxpana aTMocepHOro Bo3ayxa oT 3arps3HeHuil. [lapHUKOBBIN YPQeKT.

Kpemunii — xumudecknid snemeHT. CTpoeHME aToMa, 3JEKTPOOTPUUATEIBHOCTh H
creneHu okuciaenus. Haxoxnenue B npupozae. Kpemunii — npocroe BeniectBo. [losnyuenue u
dbuzndeckue  cBOWMCTBA.  XUMHUYECKHE  CBOWMCTBA  (OKHCIIHTEIIBHO-BOCCTAHOBUTEIbHAS
JIBOMCTBEHHOCTb) KpPEMHHUS: B3aUMOJECHCTBUE C HeMeTaulaMu u Meramuiamu. Okcupg
kpeMansi(IV) w kpemHHeBas KuciaoTa, CuiInKatel. KpeMHMII — OCHOBa HEXKHBOU
(neopranuueckoit)  mpuponsl.  Ilpumenenue  kpemuusi.  IloHatne 0  CHUJIMKAaTHOMU
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MPOMBIIIUICHHOCTH (ITPOU3BOACTBO KEPAMUKH, CTEKIIA, IEMEHTa, OETOHA, XKEeIe300€TOHA).

O606menue. Bopoponnsle coenuHenuss HemetamwioB [V-VII rpymm, ux cocraB u
cBOIcTBa. 3aKOHOMEPHOCTH MU3MEHEHUS] KUCIOTHO-OCHOBHBIX CBOMCTB BOJHBIX PaCTBOPOB ITHUX
COEIMHEHUH B NIEpUOJaxX U INIaBHbIX noArpynnax Ilepuoauueckoi cuCTeMBI.

JdemMoHcTpauuu

1. Ilepuoanueckas cucreMa xuMudeckux annemeHToB J[.M. Menaeneesa.

2. OOpa3upl OPUPOJIHBIX COEAMHEHUN yriepoia U KpEeMHUsS, HU3JeIMi M3 CTeKJa,
KEpaMHKH.

3. Mopenu KpUCTAJUIMIECKUX PEIIETOK aiuMasa v rpadura.

4. T'opeHune Maruus B yIJIEKHCIIOM rase.

5. OTHolIeHNE KapOOHATOB U T'UAPOKAPOOHATOB K KHCIIOTAM.

6. Cxema «KpyroBopot yriepozaa B Ipupoae».

7. ®unabM, TOCBAIIEHHBIN MMPOOJIEME 3arps3HEHUS BO3TyXa.

8. [lonmyueHue KpEeMHUEBOM KUCIIOTHI.

BuageoonsIThl

1. Tylmenue miaMeHu yriIeKMCIbIM ra3oM.

2. XUMUYECKHEe CBOMCTBA YTIJIEKUCIIOTO ra3a.

3. I3y4yeHue CBOMCTB OKCHJA KPEMHHS.

4. TpaBneHue CTeKs1a GTOPOBOIOPOIOM.

JlomamHuii IKCepuMeHT

1. AncopOuroHHbIE CBOMCTBA yTJIS.

JlabopaTopHble ONBITHI

14. Pacio3naBanue kKapOOHATOB.

15. CpoiicTBa BOOHBIX pacTBOPOB BOJOPOAHBIX COEAMHEHNN HEMETAIIIOB.

IIpakTHyeckune padorTsl

7. Ilonyuenue okcuaa yriepona(lV) u usyuenue ero coiicts. CBoiicTBa KapOOHATOB.

8. PemieHne skcriepMMEHTaIbHbIX 3a/1a4 0 TeMe « HeMeTasl 1 uX COeINHEHU.

PacuéTtHble 3agaun

Pemenue 3a1a4 no marepuaity TEMBI.

Tema 9. METAJIJIBI U UX COEJIMHEHMUSA (10/16 1)

OO0mas xapakrepucTuka MeTa/uioB. [lonokeHne 31eMeHTOB, 00pa3yIOLIUX IMPOCThIE
BelecTBa — Mertauibl, B [lepumomudeckoil cucreMe, OCOOCHHOCTH CTPOCHHUS HUX aTOMOB,
paarycChl aTOMOB, JIEKTPOOTPULIATEIBHOCTD, CTETIEHU OKUCIeHHs. MeTtasuibl B ipupoae. O0miue
CIOCOOBI MOTYYESHHS] METAIOB (MMPOMETAILTYPIHsl, THAPOMETAILTYPTHsl, SJICKTPOMETAILTYPIHS).
[Ipoctele BemecTBa — MeTauibl. MeTauMyeckas XHMHMUYECKas CBS3b M MeETAJIMYecKas
KpUCTa/NTMUecKass pemérka. XapakTepHble (U3UUYECKHE CBONCTBA METAIOB. XHMMHUYECKHE
(BOCCTaHOBUTENBHBIC) CBOMCTBA METAIJIOB. Psi akTMBHOCTH MeTauioB. OTHOLIEHHE METAIIIOB K
HEMeTaJulaM, pacTBOpaM CoJiel, KUCIOT U BOJIE.

Amwomunuii. CTpoeHne aTtoma amoMHHMSA. Ero nmpupoaHble COEIMHEHHMs, IMOJIy4YEHHE,
dusznyeckue U XMMHYECKHE CBOMCTBA. B3anmMopeiicTBre ¢ HeMeTalsiaMd, OKCHIaMHU METaJlIoB,
pacTBOpamMu KHUCIIOT | mienouei, Bogoi. CoequHeHusT aTlOMUHMSI, aM(pOTEPHOCTh €r0 OKCHA U
ruapokcuna. KauecTBeHHass peakiuus Ha HOH amoMuHHS. [IpuMeHeHue allOMUHUSA M €ro
COECIUHEHU.

Marnuii u kaabuuii. OOIIas XapakTepUCTHKA XUMHUYECKUX 3JEMEHTOB TJIaBHOM
noarpynmnsl [I rpynnel. CTpoeHre aTOMOB MarHusl U Kajablivisl. Maruuii M Kajibluid B NPUPOJE,
CIOCOOBI MX MONy4YeHHs], GU3NUECKUE U XUMHUYECKHUEe CBOMcTBa. OCOOCHHOCTH CBOWCTB MarHusl.
Baxkneiiimme coenvHeHus MarHus W Kajbls (OKCHUIbI, TUIPOKCHUIBI U COJIM), UX CBOWCTBA U
npumeHeHue. KadecTBeHHasi peakiusi Ha MOH Kajblus. buosornueckass pojib U NPUMEHEHUE
CcoeIMHEHUI MarHus U Kajblus. JKEcTKocTh BOABI M crocoObl e€ ycTpaneHus. [IpeBpaienus
KapOOHATOB B MPUPOJIE.
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Ilesounbie MeTaabl. OOmas XapaKTePUCTHKA XWUMHUYCCKHX JJIEMECHTOB TJIABHOM
noarpynns! | rpynmnel. CTpoeHue aTOMOB IIEJTOYHBIX METAJIOB. PacnpocTpaHeHue MenoYHbIX
METaJUIOB B MIPUPO/IE U CIIOCOOBI UX MonyueHuss. U3nv4ecKkue U XUMHUECKHUE CBOMCTBA MIPOCTHIX
BEIIECTB U BaXXHEHUIINX COEAMHEHUN (OKCHUIBI, TUAPOKCUIBI, CONH). buomoruueckas poib u
MPUMEHEHNE COSTMHEHUIN HATPUSI U KaJIHsI.

Kene3o. OcoOeHHOCTH CTpOEHHS aroMa jKenesa, CTenmeHu okucieHus. [Ipupoanbie
COCIIMHEHUS Kelle3a, €ro TMOoJydeHHe, (QU3NYCCKUe U XHMHUYECKHe CBOMCTBA. OKCHIBI,
rugpokeuasl U coiu xenesa(ll) u (II1). KauectBennsie peakuuu Ha nonbl Fe?™ u Fe’". Cruiasel
JKeje3a — 4YyTyH, CTajlb. 3HaUCHHE Kejie3a M €r0 COCAWHEHUU B KU3HEHHBIX MPOIECCax W B
HapoAHOM Xo3stiicTBe. Koppo3ust MeTalsioB U crocoObl €€ mpeaoTBpallleHus.

JdemMoHcTpauuu
. Ilepuonnueckas cucrema xumudeckux aaneMeHToB J1.1. Menneneena.

. O0Opas1bpl MUHEpaJIOB, METAJUIOB U CIJIABOB, aJTIOMUHMS, U3ACIIUNA U3 ATFOMUHUSL.
. OnbIThI, MOKA3bIBAIOIINE BOCCTAHOBUTEIILHBIE CBOMCTBA METAJIOB.

. BzaumopelicTBue HaTpus U KaJabLHs C BOAOM.

. OkpamvBaHue MJIaMeHH HOHAMH KalblIHs, CTPOHIUS U OapHsl.

. KauecTBeHHbIe peakiuy Ha HOHBI KaJbIMs, MU, IMHKa, xkene3a(1l) u (III).

. B3aumopeiicTBue xese3a ¢ pacTBOpaMH COJEH U KUCIOT.

. [lonyuenue u uccnenoanue cBoiict ruapokcuaos xkenesa(ll) u (III).

BuneoonnITol

1. JlemoHCTpanys OKCUIHOM IJIEHKU HA aJTFOMUHUH.

2. BzaumopeiicTBue anmtOMUHUS C OPOMOM.

3. 'opeHue antoMUHMSI Ha BO3yXe€.

4. 'opeHrie MarHus B yIJIEKHUCIIOM rase.

5. B3aumopeincTBue HaTpus ¢ BOJOM.

6. BzaumopeicTBre xjopa ¢ KaaueMm.

7. B3auMoaencTBue XJiopa ¢ KeJIe30M.

JlabopaTopHBbIe ONBITHI

16. IlomydyeHwe TUAPOKCHAA ATIOMUHHUS U UCCIEJIOBAHME €ro0 KHCIOTHO-OCHOBHBIX
CBOMCTB.

17. OkpaimmBanue miIaMeH! COJISIMU KaJlbLIUs.

18. X)KE€cTkocTh BOABI U €€ YCTpAaHEHHE.

19. OxpammBaHue IIaMEHHU COJISIMU HATPUS U KaJHs.

20. KauecTBeHHbIE pEaKIMM Ha HOHBI KeJe3a.

HccaenoBaresbckoe 3a1anue

UccnenoBanue 3arpsi3HEHHON BOBI.

JdoMamHuii JKCIepUMEHT

2. Koppo3us u 3a1ura METajioB OT KOPPO3HH.

IIpakTnyeckas padora

9. PemieHne skCiepUMEHTANIBHBIX 337a4 110 TeMe «MeTaJllbl U UX COETUHEHUS.

PacuérHble 3a1a4u

1. Pemenue 3aga4 o MaTepuaity TEMBI.

2. OmpeneneHue cocraBa CMeCH, KOMIOHEHTHI KOTOPOW BBIOOPOYHO B3aUMOJICHCTBYIOT C
YKa3aHHBIMH pe€areHTaMu.

03N DNk W~

TEMA 10. XUMUSA U OKPYIKAIOIIASA CPEJA (3/6 1)

BemectBa u marepuainsl B MOBCEAHEBHOM KHM3HM 4elloBeka. Mepbl 0€30MacHOCTH TpH
oOpalleHun ¢ mpenaparamMu OBITOBOM XUMMHM, JiekapcTBamMu. Poiib XUMUM B peLICHUH
9KOJIOTHUECKUX MpobsieM. OxpaHa OKpy’Kaloliel cpelbl, SJHepreTuyeckas npodiema, cChlpbeBas
npoOJsemMa, IpoJOBOJILCTBEHHAS TTpodIema.
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BOCIIMTAHUE OBYYAIOIIUXCA CPEACTBAMUA YYEBHOI'O KYPCA
«OCHOBBI HEOPTAHUYECKON XUMHW»

B cootrBerctBun ¢ KoHuemnuel IyXOBHO-HPaBCTBEHHOT'O pa3BUTHS W BOCIUTAHUS
JUYHOCTH rpakaaHuHa Poccum, HanOosiee CUCTEMHO, MOCIEA0BATENbHO U TITyOOKO JyXOBHO-
HPABCTBEHHOE Pa3BUTHE U BOCIUTAHHUE JIMYHOCTU MPOUCXOIUT B cepe obIiero oopa3oBaHus,
I7Ie pa3BUTHE M BOCIUTaHHE OOECIIEYEHO BCEM YKIJIAJIOM IIKOJBHOM >XU3HM. Bocnuranue u
couuanu3anusi 00y4arImuxcs Ipy MOJIyYeHUH UMU 00IIero oOpa3oBaHMs OCYIIECTBISIOTCS Ha
OCHOBE 0a30BBIX HALIMOHAJIBHBIX LEHHOCTEH POCCHICKOro OOIIECTBA, TAKMX KaK MaTPUOTHU3M,
collManbHasl COJIUAAPHOCTh, TPAXKIaHCTBEHHOCTDb, CEMBS, 30POBbE, TPYJ M TBOPUECTBO, HAYKA,
HCKYCCTBO, NPUPOJA, YEIOBEUECTBO, U HANPABJIECHBI Ha PA3BUTHE U BOCIIUTAHUE KOMIIETEHTHOIO
rpaxxaannHa Poccuu, mpuHUMaroniero cyap0y OrTedecTBa Kak CBOIO JIMYHYIO, OCO3HAIOIIETO
OTBETCTBEHHOCTh 3a HacTosillee M Oyayliee CBOEH CTpaHbl, YKOPEHEHHOIO B IyXOBHBIX U
KyJbTYPHBIX TPAAULIMAX MHOTOHAIIMOHALHOTO Hapoaa Poccun.

CucteMHOE peElIeHHE BaXKHEHIIMX 3a7au pPa3BUTHS HMHTEUIEKTYyalbHBIX CIHOCOOHOCTEH
JUYHOCTH OOYYaroIMXCS ¥ BOCHUTAHMS COIMAbLHO OTBETCTBEHHBIX TpaKIaH IpPHU3BaHA
obOecrieunth U peanuzanus KoHuenmuu mnpenogaBaHusl ydyeOHOro mnpeamera «XUMUS» B
oOpa3oBaTenbHbIX opraHuzanusx Poccuiickoii denepanuu, peamu3yONMX OCHOBHBIC
o0uieo0pa3oBaTeabHbIE IPOrPaMMBbl, KOTOpast yTBep:keHa pemenruem Komnernn Munmncrepctsa
npocsetnienust Poccuiickoit denepanuu (mpotokon ot 3 aekadps 2019 r. Ne [TK-48H).

[lensim BocmuTaHUs OOYYarOUIMXCA OTBEYAIOT JIMYHOCTHBIE PpPE3yJbTaThl OCBOEHUS
OCHOBHOI1 00pa30BaTeNbHOI MPOrpaMMBbl, BKIIOYAIOIIME OCO3HAHUE POCCUHCKON Tpa)KIaHCKOU
UJACHTUYHOCTHU B MOJIUKYJIBTYPHOM 0011eCTBE; CHOPMUPOBAHHOCTH 1IEJIOCTHOI'O MUPOBO33PEHUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHs HAyKH; TOTOBHOCTh OOYYalOIIMXCS K
CaMOpa3BUTHIO M CaMOOOpPa30BaHUIO, CAMOCTOSITEIBHOCTH M JINYHOCTHOMY CaMOOIIPEAEICHUIO;
TOTOBHOCTh U CIOCOOHOCTh K OCO3HAHHOMY IOCTPOSHHUIO JallbHEHIIeH WHIUBUAYaIbHOU
TpaeKTOpUU 00pa3oBaHus, BHIOOPY Mpodeccuu U NpodecCHOHATBHBIX NPEANOUYTEHUH ¢ y4ETOM
YCTOWYMBBIX  MO3HABATEIBHBIX  HMHTEPECOB;  CHOPMUPOBAHHOCTh HMX  MOTHBAallUM K
IeJICHANpaBICHHONW y4eOHO-TI03HABATEIIbHOW JEATENbHOCTH, YBAKUTEIBHOTO OTHOLICHHUS K
TPyIdy, HaJIU4YUE€ OIbITa Yy4YyacTUS B COLMAIbHO 3HAYUMOM TpyZAe; CcHOpPMHUPOBAHHOCTH
BHYTPEHHEH MO3ULIMHU JIMYHOCTH KaK 0cO0Or0 IEHHOCTHOT'O OTHOLIEHHS K ce0e, K OKpPYIKaIOIIUM
JIOJISIM M K KU3HH B 11€JI0M; COPMUPOBAHHOCTH IIEHHOCTH 370pOBOTO U Oe30macHOro obpasa
KHU3HH; MTHTEPUOPHU3AIIIO TIPABUJI HHAUBUYAJIBHOTO M KOJUIEKTUBHOTO O€30MacHOTO MOBEICHHS
B YPE3BbIUANHBIX CUTYALUAX, YTPOXKAIOMIMX XU3HU U 3I0pPOBBIO JIoNeH; chOpMUPOBAHHOCTH
OCHOB 3KOJIOTUYECKOW KYJIBTYpbl, COOTBETCTBYIOIIEH COBPEMEHHOMY YPOBHIO 3KOJIOIMYECKOIO
MBIIUICHHSI, HAaJU4YME OIBITa SKOJIOTMYECKH OPHEHTUPOBAHHON pPeQIIEKCUBHO-OLICHOYHON U
IIPAKTUYECKOHN AEATEIbHOCTU B )KU3HEHHBIX CUTYyalUsIX.

Kypc «OcHOBBl HeopraHMyeckoil XuWMHUW» 00yagaeT OOJIbIIMM BOCIUTATEIbHBIM
MOTCHIUAJIOM, KOTOPBI pEealn3yeTcss B XOA€ OPraHM3aldM KaK ypPOYHOH, TaK U BHEYPOUHOU
JEeSTEIIbHOCTH 00YyYaronXCsl.

OcHoOBHBIC HANIPABJICHUS] BOCIIUTAHNUS 00y4alOLIUXCS
Npu H3y4YeHnHu Kypca «OCHOBbI HEOPraHN4YecKOi XUMHN»

IMaTpuoTHYeCcKOe BOCIIUTAHHE

[TarpuoTrdyeckoe BOCIHMTAHHWE HAMPABICHO HA OCO3HAHHE OOYYAIOIIMMUCS POCCHUCKOMN

TPaXTAHCKOW UACHTUYHOCTH, HEOOXOAMMOCTH TO3HAHUS MCTOPHH, KyJIbTypbl Poccuu, cBoero

Kpasi; IpOsIBJIEHHE I[IEHHOCTHOTO OTHOIICHHMS K Hay4YHBIM JOCTHXKEHHsIM cBoed Ponuubl —

Poccun, ropmoctu 3a poccHiicKyl0 HayKy, TTTyOOKOE yBaX€HHE K TEM, KTO CBOUM TPYIOM
MIPUYMHOXUJ CIaBy Haed PonuHbI.

Memoovl, hopmbl u npUEMBL NAMPUOMUYECKO20 BOCHUMAHUS
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- U3ydyeHne B paznuuHBIX TeMax Kypca OWorpaduii M HayYHBIX OTKPBITUH POCCHHCKHX
yUEHBIX-XMMHKOB, KOTOPbIE BHECTH OOJIBIION BKJIal B pa3BUTHE POCCUHCKONW U MUPOBOW HAyKH:
N.A. KabnykoBa («Dnekrponautuueckas aucconuanus»), H.J[. 3enunckoro («AncopOuusy),
H.C. Kypnaxosa («CriaBbsi») 1 1p.

- BxiroueHwe cBemeHWH UCTOPHKO-TIATPHOTHUYECKOTO XapakTepa, Hampumep 00
n300peTeHnH NepBoro yHuBepcaabHoro nporusoraza H.JI. 3enunckum B roas! IlepBoii MupoBoit
BOIHBI.

I'paxxnanckoe BociuTanue

['paxknanckoe BOCHHUTAHHME HAIPaBICHO Ha (OPMUPOBAHHME HEMPUSATHS HAIMOHATIN3MA,
JUCKPUMHUHAIIMA [0 HANMOHAIBHBIM M JPYTUM MpH3HAKaM; TOTOBHOCTH K BBITIOJHEHUIO
00s13aHHOCTEH TpakJaHMHA, YBaXEHUS IpaB, CBOOOJ M 3aKOHHBIX MHTEPECOB APYTUX IOJICH;
CIIOCOOHOCTH BOCIIPUHUMATh W JaBaTh XapaKTEPHUCTUKY OTICIBHBIM HauOoJiee BaKHBIM
OOIIECTBEHHO-OTUTHYECKUM COOBITUSAM, MPOUCXOMAIIUM B CTpaHE U MHpE; MPUOOpETeHHE
OTIBITA YCIIEITHOTO MEXIIMIHOCTHOTO OOIIEHUS Ha OCHOBE PaBEHCTBA, TYMaHU3Ma, CTPEMJICHUS K
B3aMMOIMOHMMAHUIO ¥ B3aUMONOMOINY; (OpMHpPOBAaHHME TOTOBHOCTH K pPa3HOOOpa3HOMH
COBMECTHOH JeSATCIIbHOCTH, aKTHBHOMY yYYaCTHIO B KOJUICKTUBHBIX YIeOHO-HCCIICIOBATEIBCKUX,
MPOEKTHBIX W APYTUX TBOPYECKHX PadOTax, B PEUICHHH KOHKPETHBIX MPOOJeM, CBSI3aHHBIX C
opraHuzanueil yueOHoi paboThl M1 BHEYPOUHOU ACATEIHHOCTH, COOIIOCHUEM TIPaB U UHTEPECOB
oOydJaromuxcsi, TMpaBUia y4yeOHOW JTUCHUIUIMHBI, YCTAaHOBIEHHBIX B  00pa3oBaTeilbHOU
OpTraHMW3allf¥,; TOTOBHOCTH K YYacCTHIO B TyYMAaHHTAPHOW JEATEIBHOCTH (IIOMOIIb JIFOJISIM,
HY>KJAIOIIUMCSI B HE; BOJIOHTEPCTRO).

Memoowi, hopmol u npuémul 2paricoanHcKko20 60CRUMAHUS

- JleMoHCcTpalysi MHTEpHAIIMOHAIBHOTO XapaKTepa HayKH, O3HAKOMJICHHE YYallluXcs C
HAyYHBIMH OTKPBITUSMH W BKJIAJIOM B MHUPOBYIO HAyKy 3apyOCKHBIX YYEHBIX IMPOILIOTO U
coBpemennoctu: C. Appenuyca («DnekTpoiauThueckas Auccormanus»), A. MyaccaHa
(«["amorens»), A. JlaByasbe, JI. Pesepdopna, I'. Kasenauma, K. Illeene («A3ot»), FO. JIubuxa
(«Munepanpabie yaoOpenus»), X. Opcrena («Amomunuity), I'. [[aBu («Marauii u KaubIuii).

- Obcyxnenue ymep0a, KOTOPBI HAHOCAT HAPOJAHOMY XO3SHUCTBY KOPPO3US METAJIOB H
UCIIOJIb30BaHUE JKECTKON BOJIBI.

- BrimonHenue 1abopaTOPHBIX OMBITOB U MPAKTUYECKUX pabOT B Mapax U rpymnmax.

- BeinmonHenue uccineAoBaHUN M pa3pabdOTKa MPOEKTOB MO PA3IUYHBIM TeMaM Kypca B
napax ¥ rpyrmax.

- ColOmroieHre AUCUMITIIMHBI U TIPAaBUJI TIOBEJICHUS! B KAOMHETEe XUMUH.

- BreimonHeHHe XOpOILIO TMOATOTOBICHHBIMU YYalIUMHCS POJIM KOHCYJIBTAaHTOB H
MOMOIIHUKOB TPU MPOBEIECHUH YPOKOB, IMOMOIIb TOBApHUIIAM, HCIBITHIBAIOIIUM 3aTPyIHEHUS
IIPY BBITIOTHEHUH 33/IaHUN YUUTEIS.

@®opMHUpPOBaHHeE MPEACTABJICHUI 0 HAYYHOU KapTHHE MUPa
dopMupoBaHUe MPEACTABICHUI 0 HAYYHOW KapTHHE MUpa MoJipazyMeBaeT (OpMHUPOBAHNE
OCHOB Hay4YHOT'O MUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU;
dbopMupOBaHHE TOTOBHOCTU K CaMOPa3BUTHIO M caMO00pa30oBaHUIO, MPOSBICHUIO MHTEpeca K
CaMOCTOATEJIBHON TT03HABATEIIBHON AEATEIBHOCTH, PACIIMPEHUIO CBOMX 3HAHHUU O NPUPOJAE U
oO1iecTBe, COBEPIICHCTBOBAHUIO CBOEH SI3BIKOBOM M YUTATENBCKON KYyJIbTYyphl Kak CpeICTBa
MO3HAHUS OKPYXKAIOIIET0 MHpa; pPa3BUTHE CIOCOOHOCTH K YCIENIHOW ajanTtaidd B
OKPY’KAIOIIEM MHUpPE C YYETOM H3MEHSIOMIEHCS MPUPOIHOM, CONMATbHON M MHGOPMAIIMOHHON
Cpebl.
Memoowi, hopmul u npuémvl popmuposanus npedcmasieHull 0 HaAyYHOU KapmuHe Mupa
- @opMUpOBaHUE OCHOB HAyYHOTO MHUPOBO33PEHHUS, COOTBETCTBYIOILIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAyK O MPUPOJE, OCYIIECTBISAECTCS HAa KaXKIOM YPOYHOM M BHEYPOUHOM
3aHSTHUU.
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- JlemMoHCTpauus M MPOBEACHUE OMBITOB, WUIKOCTPUPYIOIIUX MPUUYUHHO-CIEACTBEHHYIO
CBSI3b SIBJICHWM, HMX TO3HABAEMOCTb: JEMOHCTPALIMOHHBIE OMNBITHl «JIEKTPOINPOBOJIHOCTh
pacTBOPOB HEKOTOPBIX BEHIECTB», «PacTBOpEHHE aMMHaKa B BOJE», OMNBIThI, MOKA3bIBAIOIIUE
3aBUCHUMOCTh CKOPOCTH XUMHYECKHX PEaKIMi OT pasMUYHbIX (DAaKTOPOB, BIUSHHUE Pa3TUYHBIX
($akTOpOB HA XMMHYECKOE PAaBHOBECHE H JIP.

- BrimmonHeHue 3a1aHuii 0 MOUCKY TPUUMHHO-CIIEACTBEHHOM CBA3MU sABiIeHUN. Hanpumep:

YCTAaHOBUTE 3aKOHOMEPHOCTHM M3MEHEHHUSI XapaKTEepUCTUK W CBOWCTB AaTOMOB B
3aBUCHMOCTH OT TOJIOKEHMS 3yeMeHTOB B I[lepmoanueckoil cucTeMe XMMHYECKUX 3JIEMEHTOB
J.1. Menneneena;

00BSCHUTE, TOYEMY B KOCTpE IIETKH CrOPal0T HAMHOTO OBICTpEe, YeM 1IeJI0€ MOJICHO;

00BSICHHUTE, TOYEMY a30T BCTPEUYAETCs MPEUMYIIECTBEHHO B BHUJE MPOCTOTO BEIIECTBA,
KUCIIOPOJT — U B BHUJAE MPOCTOrO BEUIECTBAa, M B CBA3AHHOM COCTOSHUH, a ¢TOp —
HCKJIFOYUTENILHO B COCTABE COCTMHEHUIM;

00BSICHUTE, TOYEMY Ha KHCIIBIX TOYBAX MPUMEHSIOT (POCHOPUTHYIO MYKY H JIp.

- PaccmoTpenne kpyroBopoTOB 3JIEMEHTOB B mpupoje (azora, docdopa, yriepona) kak
MaTepuaIbHOW OCHOBBI (PYHKIIMOHUPOBaHUS OHOChEpHI.

- V3ydenue siBJCHUS aJUTIOTPOIUU KaK OJTHOW U3 MPUYUH MHOTOOOpa3Hsi BEIICCTB.

- YCcTaHOBIIEHHE MEXIIPEIMETHBIX CBsI3eil ¢ Ouonoruel, ¢usnkoil, reorpadueit B xoxe
M3Y4YECHHUSI MaTepHaJIa U BBITIOJIHECHUS 3aJaHUI:

PacKphITUE TO3UTHUBHBIX OHOJOTHYECKMX (YHKIMI TaloreHOB (XaJbKOTE€HOB) M HX
HETaTUBHOTO BIIMSIHUSA HA )KMBOW OpraHHU3M;

M3Yy4Y€HHUE MTPUYMH 3JIEKTPONPOBOJHOCTH BOJIHBIX PACTBOPOB M PACIIJIABOB JIEKTPOJIUTOB;

n3yueHne (opM HaAXOXKICHUS JJIEMEHTOB M BEIIECTB B TMPHUPOJEC, BaXKHEHIINX
MECTOPOKICHHI MOBapeHHOU colr, (hOCPOPUTOB, allaTUTOB, KATUWHBIX COJIEH, KEJE3HbIX Py U
ap.

- JleMoHCTpamusi poau MaTeMaTHKU KaK MHCTPyMEHTa 0OpaOOTKH pe3yJbTaTOB HAYYHBIX
WCCJICTOBAHMI B XOJI€ PEIICHHs paCYETHBIX 3a1a4, TOCTPOCHUS I'Ppa(UKOB U T.JI.

- OOcyxaeHHe CBEACHUN O MPUMEHEHUH HM3y4aeMbIX BEIIECTB (KHCIOpPOaa, BOJAOPOAA,
XJIOpa, COJISTHOM, CEpHOM M a30THOM KUCIOT, CEPbl, aMMHUaKa, AJIFOMUHUS U Jp.).

- Hcnonws3oBanue 3amaHuii, NMPU BBIMOJHEHUHW KOTOPBIX HEOOXOAMMO OOpaleHue K
JIOTIOJTHUTENbHOW JIMTEPATYPE U UHTEPHET-PECYPCAM.

- BpimonHeHne TBOpPYECKMX 3aJaHWl IMO3HABATEJIBHOTO XapakTepa: MOArOTOBKA
COOOIIEHUH U MPE3EHTAIUH 0 Pa3HOOOPA3HBIM TeMaM; COCTABIIEHHUE KPOCCBOPIOB.

JlyXOBHO-HPABCTBEHHOE BOCIIMTAHHE

JlyXOBHO-HPABCTBEHHOE BOCIIMTAaHUE HAIPaBJICHO Ha (OPMUPOBAHHME HEMPUATHUS JIFOOBIX
HapyIICHUH COLMAIbHBIX (B TOM YHCII€ MOPaIbHBIX W MPaBOBbIX) HOPM; OpPUEHTALMU Ha
MoOpajbHbIE LIEHHOCTH U HOPMBI B CUTYallUsSIX HPABCTBEHHOTO BBHIOOPA; OLIEHOYHOI'O OTHOILIECHUS
K CBOEMY IMOBEJICHUIO U MOCTYMNKaM, a TAaK’Ke€ K MOBEJICHUIO U MOCTYyIKaM JIPYTHX.

Memoosi, hopmbl u npuémvl OyX08HO-HPABCMBEHHO20 BOCHUMAHUS

- Mcnionp30Banue 3aaHuid, MOAPa3yMEBAOIIMX OPraHU3alUI0 OLIEHOYHOM €SI TEbHOCTHU:

COCTaBJICHUE 3aJJaHUI, IPEIHA3HAYEHHBIX JJIs IPOBEPKU 3HAHUM OJTHOKIJIACCHUKOB;

pa3paboTKa 3TaJTOHOB JIsSI CAMOTIPOBEPKH 3HAHHUM yUAIUXCS,

BBIIIOJIHEHUE 3aJaHUl, CBSI3aHHBIX C OLICHKOM IPaBUJIBHOCTH WJIM HENPABUIBHOCTH
CYKIEHUH, HaliZleHHBIX B IHTEpHETE MM BHICKa3aHHBIX BOOOPakaeMbIMH YUAIIIUMUCS.

- O6cyxaeHue cBeneHuii o Tparmdeckod cyanoe yuéneix (K. I'eit-Jlroccak, I'. JIoBH,
JI. Terap u zp.), criocoOCTBYIOMHUX (POPMUPOBAHUIO OPHUEHTALIMM HA MOpAJIbHBIE IICHHOCTU M
HOPMBI B CUTYallUsIX HPaBCTBEHHOT'O BHIOOpA.
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IKO0JIOTHYECKOEe BOCIMTAHHE

DKOJIOTMY4ECKOe BOCIHMTAHUE HANpaBICHO Ha OBJAJACHUE OCHOBAMHU JKOJIOTHYECKOU
KyJbTypbl, HENpHUATHE JCHCTBHM, NPUHOCIIIMX Bpel OKpY’XKarouleil cpene; ywyacTue B
NPaKTUYECKON JIeATENbHOCTH 3KOJIOTMYECKON HAINPaBICHHOCTH; MPOBEAECHUE peQIIeKCUBHON
OLICHKH COOCTBEHHOI'O 3KOJIOTMYECKOTO MOBEACHUS M OLEHKU MOCIEACTBUM JEHCTBUM Ipyrux
JIIOJIEU IS OKPYIKAKOLIEH CPEeIbl.

Memoovl, hopmbl u npuémsl K0102UUECKO20 8OCNUMAHUSL

- W3ydeHue cBeneHuil O BaKHEHIIMX SKOJIOTMYECKMX NpoOIeMax COBPEMEHHOCTH H
MeToax OOpbObl ¢ HHUMHU (KHCIOTHBIE JOKIH, pa3paboTKa albTepHATHUBHBIX HCTOYHUKOB
SHEepruu, oOpazoBaHHE CMOra, Bpel H30BITOYHOIO BHECEHHs B MOYBY A30THBIX YyJI0OpeHUi,
napHUKOBBIN 3 dekr).

- N3yuyenue pazgena «XuUMHUS U OKpy’Kawollas cpeaa», 00O0OINAOLIEro CBEIEHHs O
BEUIECTBAX M MaTepualax B MOBCEIHEBHOM XM3HU YEJIOBEKAa M O POJM XUMHH B pEIICHUU
9KOJIOTUYECKUX MPOOIIeM.

- MByuenne cBeneHWi O (U3UOJIOTHMUECKOM JEHCTBHM BEIIECTB: XJIopa, GTopa, Opoma,
M0Jla, XJIOPOBOAOPOJA, CEPOBONOPOAA, CEPHUCTOrO TIa3a, CEPHOM KHCIOTHI, OKCHUAOB a30Ta,
ammuaka, pocdopa u ap.

- @opMUPOBAaHME NOHATHA O MPEAEIBHO IONYCTHMMON KOHLIEHTPALMM 3arpsi3HAIOIINX
BEUIECTB Ha MPUMEPE CEPOBONOPOAA, a TAKXKE MPU PEHIEHUH COOTBETCTBYIOIIMX PacuETHBIX
3az1ad.

- NBydyenne cBeneHuit o cnocobax MpenoTBpaIieHus] BPEJHOTO BO3JACHCTBHS BEIIECTB HA
OpraHM3M U NIEPBOM MOMOILM IPY OTPABJICHUSX, OKOrax U Ap.:

nepBasi IOMOILb IPU MONalaHUU Ha KOXKY KUCJIOTHI WIIH HIENTOYH;

crocob cobupaHus pa3IUTON PTYTHU (IeMEpKypU3alns);

nepBasi IOMOILb IPU OTPABIEHUH CEPOBOJOPOIOM, YTAPHBIM I'a30M;

npaBuia pa30aBIeHUs CEPHOM KHUCIOTHI BOJOW U JIp.

- Hcnonb3oBanue 3alaHui, aKkTyaIM3HPYIOIUX HEOOXOIUMOCTh OCHOB 3KOJOTHYECKUX
3HAHUU:

KaK B JIOMAIlIHUX YCJIOBUSAX YMEHBIIUTh COAEPKAHUE XJI0pa B BOJOIIPOBOJHON BOJIE;

B KaKOIl EMKOCTH CTHpaTh 0€JIbE C XJIOPCOAEPKAIUM OTOEIUBATEIEM;

KaK CKa)KeTCs MOBBIIICHHOE COJIep>KaHHE HUTPAT-UOHOB B OBOLIAX M (PPYKTaxX Ha 310pPOBHE
YeJI0BEeKa U JIp.

- BoimonHenue  3amaHuMii  OKOJOTMYECKOTO  COJICp)KAHUSA:  HamucaHue pedepaTos,
HOJrOTOBKA COOOLIEHUI IO COOTBETCTBYIOIUM TEMaM.

- Opranusanust Ucciae10BaHUI 3KOJIOTUUECKOTO COIEPIKAHNS:

- HCCJIEIOBAaHUE BIMSAHUSA KMCIOTHBIX JOXKICH HAa OKPYXKAIOIIYIO CpPeny;

- U3MEPEHUE KUCIOTHOCTU OCAIKOB;

- HCCJIEIOBAHUE 3arPsA3HEHHON BOJIBI,

- KOPpO3HUs U 3alIUTa METANIOB OT KOPPO3UHU.

du3nyeckoe BocnuTaHue U popMupoBaHue KYJIbTYPhI 310POBbSI
dusnueckoe BocuTaHue U (POPMUPOBAHKE KYJIBTYpPhI 37I0POBbsI HAIIPABICHO HA Pa3BUTHE
OTBETCTBEHHOT'O OTHOILIEHHS K )KM3HHM U YCTAaHOBKHM Ha 370POBBIA 00pa3 HU3HU — IMPABHIBHOE
NUTAaHUE, BBIMOJHEHUE CAHUTAPHO-TUTHEHUYECKUX MPAaBHJI, OpPraHM3alUsl TpyJda MU OTIBIXA;
HETIPUATHE BPEIHBIX NPUBbIUEK (YIIOTpeOIeHNE alIKOroiIsl, HAPKOTUKOB, KypeHHE) U UHBIX (hopM
Bpena Mg (PU3NUECKOr0 M TICUMXHYECKOTO 370pOBbs; (hOPMHUPOBAHHE HABBIKOB O€3011aCHOTO
HOBCACHHUA, TOTOBHOCTH K (bI/I?)I/I‘IeCKOMy COBCPHICHCTBOBAHMUIO, CO6HIOI[€HI/IIO IIOABUKHOI'O
o0pasa XKH3HH, K 3aHATHIM (PU3HIECKON KYJIbTYPOH H CIOPTOM, Pa3BUTHIO (PH3HUECKUX Ka4eCTB.
Memoovl, ghopmbl u npuémsl usuueckoeo socnumanus

- BrmonHeHNWE CaHUTApHO-THTHEHWYECKHX TPABHJI OpPTaHU3allMM TpyJda W TPaBUI

0€30IaCHOCTH MIPU BBIIOJIHEHUH J1a00PATOPHBIX OIMBITOB, MPAKTUYECKUX paOOT HA 3aHATHSIX.
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- BrimonHeHue 3amaHui, aKTyalIM3UPYIOIIMX HEOOXOAMMOCTh COOMIOACHUS IpaBUII
0€30I1aCHOCTH, HANpUMEp aHaJINW3 OLIMOOK, KOTOpbIE OIYCTUJ BOOOpakaeMblil YYEHHUK MpHU
IIPOBE/ICHUHM OIIBITA.

- HW3ydenue cBeneHui O OMOJIOTMYECKON pOJM BELIECTB, BO3JEHCTBUM BEILECTB U
MaTEPHAJIOB Ha OPraHU3M Y€JIOBEKa:

- 3HaUY€HUE BOJOPOAHOI0O NIOKA3aTeNsd B MEULIMHE;

- BO3JICMCTBUE HA OPTaHU3M Y€JIOBEKA I'aJIOTE€HOB;

- POJIb COJITHOM KHMCJIOTHI B OPIaHU3ME YEJIOBEKA,

- UCTIOJIH30BAHUE COSTMHEHHIA OpOMa NPH JICYCHUU HEPBHBIX 3a00JICBAHMIA;

- ACIIOJIb30BAHUE AMMHUAKa B MEIULIVHE;

- poib hocdopa, KpeMHHUs, HATPHS, KK, MarHus, KaJbIIHsd, )KeJie3a B OpraHu3Me H JIp.

- BoinosiHeHue 3a1aHnid, CBA3aHHBIX C OpraHU3alMel IPaBUIBHOIO TUTAHMS.

- OGcyXIIeHre CBEIEHUH O MaryOHBIX IMOCIEICTBUSAX JUIsl OpTaHU3Ma YellOBEeKa BPEIHBIX
IPUBBIUEK: BO3AECUCTBHUS Ha OPraHU3M YrapHOI'oO Ta3a, cofepKallerocs B TabauHOM JbIMe.

- ®opmupoBaHHE NPUBBIUKK COONIONECHUS MpaBuil O€30MaCHOCTU MpPH HCIOIb30BaHUU
npubOpOB M MaTepuanoB BO BpPEeMs BBIMOJHEHUS JIOMALIHMX SKCIIEPUMEHTAIbHBIX 3aJlaHHM,
IPOEKTHBIX U HCCIIEIOBATEIBCKUX PA0OT 110 XMMHH.

TpynoBoe BociuTanue

TpyaoBoe BocuTaHKHE HAMpPaBICHO Ha POPMHUPOBAHUE YBAXKEHUS K JIOSIM JHO00T0 Tpya
U pe3yJibTaTaM TPYJOBOMN IEATEIbHOCTH; OEPEKHOI0 OTHOLIEHUS K JINYHOMY U OOIIECTBEHHOMY
UMYIIECTBY; CTPEMJICHHSI K OCO3HAHHOMY BBIOOPY ¥ MOCTPOCHHUIO MHIMBUIYAIFHON TPACKTOPUU
oOpa3oBaHusl ¢ Y4€TOM TpeirnonaraeMoil Oyaymied mpodeccun; MposSBICHHWE HWHTEpeca K
npo(OPUEHTAIIMOHHON JEeSTENbHOCTH; YYacTHE B COIMAIBHO 3HAUMMOM OOIIECTBEHHOM TpyIie
BO 0jaro o0pa3oBaTeIbHONW OpraHU3aliH, POJTHOTO Kpas.

Memoosi, hopmbl u npuémvl mpyooeo2o 60CHUMAHUSL

- OsnaseHue psAOOM YMCTBEHHBIX M TNPAKTHYECKUX JEHCTBHH, (opMUpOBaHHE
MO3HABATEJIbHBIX HMHTEPECOB, pAllMOHAIbHBIX MPUEMOB YMCTBEHHOW JESTENBHOCTH TMpHU
pEILIEHNH 3a]1a4 U BBIIIOJIHEHUH SKCIIEPUMEHTAIIBHBIX 3aJJaHUH U OTIBITOB.

- ®opMUpOBaHUE KYJIbTYPbl YMCTBEHHOTO TPY/a:

- OBIIaJICHUE YMEHHUEM LeJIeToNIaraHusl MpH UCTONb30BaHuM pyopuku «IloctaBbTe menny»,
UMeEIoLIeiics B Havaie Kakaoro naparpada;

- OBJIAJICHUE QITOPUTMAMHU BBIIIOJHEHUS ONPEIEIEHHBIX JEHCTBUN: COCTaBJICHMS
YpaBHEHUH  JUCCOLMAIUH, HMOHHO-MOJIEKYJSIPHOTO  YpaBHEHHUS  pEaKIHMH, ypaBHEHUs
OKHCIUTEIHHO-BOCCTAHOBUTEIBFHON pEeaKIIMi METOIOM AJIEKTPOHHOTO OanaHca u Jp.

- M3ydeHuwe cBeleHUM O NMPUMEHEHWH BEUIECTB, MATEPUAJIOB U PEAKUHUN B Pa3IMYHBIX
00JacTsIX X03SIIICTBEHHOH IeATEIHHOCTH U OBITY:

- 3HaYeHHUEe BOJOPOJHOTO MOKa3aTels A CEeNbCKOXO03IHCTBEHHBIX KYJIbTYP;

- IPUMEHEHHE OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX IPOLECCOB B IPOMBIIIJIEHHOCTH, B
MIPOU3BO/ICTBE;

- 3HAUYEHHUE KaTaJIM3aTOPOB B IPOMBIIIIEHHOCTH;

- NMPUMEHEHHE COeMHEHUN OpoMa B aHaJIoroBo# doTorpaduu;

- MHUHEpaJIbHbIe YJOOPEHUS U MIPaBUJIa UX UCIIOIb30BAHUS;

- BHJBI METAJLTyprUUECKUX MPOIIECCOB.

- IlpoBenenue nccneaoBaHnil IPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa:

- uccnenoBanue pH HEKOTOPHIX PACTBOPOB U COKOB;

- I0JIy4€HUE TIOYBEHHOI'0 pacTBOpa M onpeeneHue ero pH;

- W3YyYEeHHE PaCTUTEIbHBIX UHIUKATOPOB.

- HMcnonp3oBanue 3alaHul, CBA3aHHBIX C IPUMEHEHUEM BEILECTB, MATEPUAIIOB U PEAKLIUN
B PA3IMYHBIX 00JIACTAX XO3IUCTBEHHOU NESTEIBHOCTH U OBITY:
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- TIOMCK CBEJICHHI O 3HAYEHWUW BOJOPOIHOTO TMOKAa3aTessi B MPAKTHUECKOU JESITEIIBHOCTH
YEJIOBEKa;

- TIOATOTOBKAa coOOmeHu 1o TemaMm «Poyib  OKHMCIUTEIHHO-BOCCTAHOBUTEIBHBIX
MIPOLIECCOB B MPOMBIIIIIEHHOCTHY; «POJIb KaTanu3aTtopoB B COBpEMEHHOM IPOU3BOJCTBE» U JIP.;

- TIEpPEUUCIICHHEe  TNPOQECCHil, CBSA3aHHBIX C  OCYIIECTBICHHEM  OKHCIIUTEIHHO-
BOCCTAHOBUTEJIbHBIX PEAKLUN HA IPAKTHUKE;

- TIPUBEICHUE MPUMEPOB PEAKIIMI, U3MEHEHHE CKOPOCTH KOTOPHIX MMEET 3HAYCHUE Ha
MIPOU3BOACTBE U JIp.

- Ucnonp3oBanue 3agaHuid, MOOYKIAIOIMNUX YUYAIIUXCS B KOHIE M3YYECHHS] KaKIOW TEMbI
MPOaHAU3UPOBATh, T/I€ B KU3HU MOTYT MPUTOJUTHCS MOTYYCHHBbIC 3HAHUS, YeM ObLI 3HAUUM
JUTSl HUX Y4eOHBIH MaTepHal.

- H3ydeHuwe mnpoueccoB M 3aKOHOMEPHOCTEH, JeXallMX B OCHOBE TEXHOJOTMYECKHX
MPOIIECCOB.

- Pemenne pacu€THpIX 3a7au (HampuMep, MO OIMpeNeTIeHUI0 MAacCOBOW IO MPUMECH) U
BBITIOJITHEHHE KAYECTBEHHBIX 3a/IaHUI MPOU3BOJICTBEHHOTO COACPKAHMUS.

- Opranuzanus U MpoOBeNCHHE y4eOHBIX IKCKYpPCHH Ha MPEANPUSTHS, MPOM3BOACTBA, B
XUMUYECKHUE Ta00OpaTOPUU, B TOM YHCIIC BUPTYaIbHBIX.

- IlpoBeneHue y4eOHBIX U HAYYHO-TIPAKTHUYECKHX KOH(MEPEHIMA, CEMHUHApOB IO
npo0JieMaM, CBSI3aHHBIM C WCIIOJIB30BAHUEM BEIISCTB W PEaKIUid B MPOU3BOJCTBEHHOU cdepe,
pa3BUTHEM HAYYHO-TEXHUYECKOH cpepbl SKOHOMHKH.

- Oprasms3anmsi BCTpeY C NPEICTABUTESISIMH Tpodecchid, CBS3aHHBIX C XHUMUEH,
opueHTalus oOyvaroumxcs Ha mpodeccuu, CBSI3aHHBIE C XUMHEH: pacCMOTpPEHHE TeM,
CBSI3aHHBIX C TIPOMBINIIICHHON CPEepoi, CETLCKUM X03SICTBOM, MEIMIIMHOM, KYJIBTYPOid, OBITOM;

- o0cyxJleHue BIUSHUS XUMHUH Ha Pa3BUTHE HAYKH U IPOU3BOJICTBA;

- 00CyXXJIeHHE 3HAYEHUs MEXKMPEIMETHBIX 3HAHUW M UX PO B MPO(PECCHOHATILHOM
caMoOMpeIeIeHUH 00ydaronuXCsl.

JcTeTHYeCKoe BOCIIUTAHUE

DcreTndeckoe BOCIUTaHUE HAMPaBiIeHO Ha (OPMUPOBAHUE XY I05KECTBEHHO-3CTETHUECKON
KapTUHBl MHUpPA, TOHMMAaHHE TPEKPACHOTO H 0e300pa3HOro; JCTETUYECKOE BOCHPUSITHE
OKPYXKaIoIIeil JeHCTBUTEIHHOCTH.

Memoowi, hopmel u npuémvl 3cmemuyecKko2o 60CNUMAHUSA

- O6pammenue kK ¢pparMeHTaM MPOU3BEICHUN PYCCKUX M 3apyOEKHBIX MUCATEIeH U TIOITOB
(A.K. [Hoiina, A.A. ®@era, A.C. Ilymkuna, U. CenpBuHCKOTO, B.B. MasikoBCKOTO U Jp.) C LEITBIO
IIPUMEHEHNSI XUMUYECKUX 3HAHUN MPU aHAIU3€ UX COJECP KaHUS:

- O6cyxIeHre CBEeACHNH 00 HCTOPUKO-KYJIBTYPHBIX AMSITHUKAX:

- CBEJICHHUS O pa3pylLIEHUH CKYJIBIITYP U apXUTEKTYPHBIX COOPY>KEHHI 10J BO3ACHCTBUEM
KHUCTIOTHBIX OCAJIKOB U HEOOXOAMMOCTh IPEOTBPAIIICHHS STOTO SBIICHUS;

- XMMHUYECKHI COCTaB Pa3IMYHBIX CTEKOJ, XpycTais, pyOMHOBOro CTeKsa, U3 KOTOPOTO
caenansl 3B€3161 MockoBckoro Kpemis;

- co3ganue M.B. JIoMOHOCOBBIM MO3aWYHBIX KapTHH;

- COCTaB JIParoleHHbIX KaMHeH (anmasa, pyOuHOB, canipupoB).

- Mcnonbp3oBaHue CBEACHHUM O XUMUYECKUX CIIOCO0aX MpUIaHUS U3EIHUSIM 3CTETUYECKOTO
BUJIa (MCHOJb30BaHUE KOHIICHTPUPOBAHHON a30THOM KUCIOTHI JJI OKpaIlIMBaHUSL PYXKEHHBIX
JI0K; IPUMEHEHUE OKCHJIOB METAJUIOB JJII OKPACKU CTEKJa, TMICA JJIsl U3TOTOBJIEHUS JICITHBIX
YKpallleHu#, CTaTy3TOK).

MATEPUAJIBHO-TEXHUYECKOE
N YYEBHO-METOJUYECKOE OBECIIEYEHUE KYPCA
«OCHOBBI HEOPTAHUYECKON XUMHW»
Jns mpoBeieHus 3aHATUNA B paMKax Kypca «OCHOBBI HEOPraHUYECKON XHUMHUN» B TTOJTHOM
00BEME MOXKET OBITh 3a/IeCTBOBaHA MAaTEpUATbHO-TEXHNYECKas Oa3a kaOMHeTa XUMUH.
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[Ipemmaraemass mporpamma  peanuszyercsi B Y4EOHO-METOAMYECKOM  KOMIUIEKTE,
BKJIIOYAIOLIEM CIEIYIOIIUE U3IaHHS.

1. Iporpamma kypca «OCHOBbI HEOpPraHM4ecKol xumum» i 7-9 KiaccoB
00111e00pa30BaTEIbHBIX OPraHU3aIHH.

2. YueoHukHn 1o Kypcy «OCHOBBI HEOpraHMYEeCKOW xumum» s 7, 8 U 9 kimaccoB
00111€00pa30BaTEIbHBIX OPraHU3aIHH.

3. DaekTtponHbie (GopMbI y4eOHHKOB. DIeKTpoHHass (opma ydeOHMKA — TIOJHBIN
coJiepKaTeIbHbIM aHANOr MeYaTHON BEPCUU, JOMOJHEHHBIM pa3inUYHBIMU MEIUao0BEeKTaMH, B
TOM YHCJIE€ UHTEPAKTUBHBIMH, U (PYHKIIMOHAJIOM, JIIAIONIIM paboTy ¢ yaeOHUKOM KOM(OPTHOH.

4. MeTonuyeckue nocodus kK yueOHnkaMm « OCHOBBI HEOPraHUUECKOW XUMUM» It 7, 8 U
9 kmaccoB. Metoaudeckue MocoOusi BKIIOYAIOT padouyyio MporpaMMmy C METOAWYECKUMU
PEKOMEHJALMSAMH [0 OPraHU3alUU U MPOBEJICHHUIO YPOKOB, METOAMYECKHE PEKOMEHIALUH 10
BOCIIUTaHHUIO 00YYAIOUINXCS PH U3YYeHNHU Kypca « OCHOBBI HEOPTaHHUECKOW XUMHUI.

5. Terpaam njsi mpakTuyeckux pador st 7, 8 m 9 kimaccoB. Otu paboume TeTpaau
MIO3BOJISIT O0YYArOIIMMCSI CBECTH K MUHHUMYMY BpPEMSI COCTaBJICHHUSI OTYETOB Ha MPAKTHUECKUX
3aHATUSAX U, COOTBETCTBEHHO, OOpAaTUTh OOJIbIlle BHUMAHMS Ha caM 3KCIIEPUMEHT, PUOOPECTH
NPaKTUYECKHE YMEHUS, MHOTHE M3 KOTOPBIX MPHUTOIATCS UM B TIOBCEAHEBHOM XKU3HU, & MOXKET
OBITh, 1 B OyTy1iel mpodeccuu.

6. IlocoOust «Texkyuuii U UTOroBbIii KOHTPOJIb» 10 Kypcy «OCHOBBI HEOPraHUYECKOM
xuMum» 1 7, 8 m 9 knaccoB. B HUX mpuBeneHbl pa3HOOOpa3Hble 33aHus, KOTOPbIE, HApsIY C
UMCIOIMMUCS B Y4YeOHMKaX, OKaXyT TOMOIIb YYHUTEII0O B OpraHU3allMd CaMOCTOSTEILHOU
paboThl yyaluxcs MO 3aKpeIUIEHUI0 M3YYEHHOTo Marepuaia (3alaHus K KaxaoMmy naparpady
y4eOHHKa), MO0 ero OOOOMICHHI0O M CHUCTeMAaTH3aliH (KOHTPOJBHBIE Pa0OTHI MO OCHOBHBIM
paszenam, a Takxke 3anaHus B popmate ['IA) 1 orieHKe 00pa30BaTENbHBIX PE3yJIbTaTOB.

7. IlocoOue «Tunbl XUMHYECKUX 3324 U CNOCOObI MX pemieHusi». B HEM moapoOHO
paccMOTpeHbI pa3HO0Opa3HbIe CIIOCOOBI PEICHUS BCEX TUIIOB PACUETHBIX XMMUYECKHX 3a/1a4.

36



		2023-10-08T11:24:39+0700
	МУНИЦИПАЛЬНОЕ БЮДЖЕТНОЕ ОБЩЕОБРАЗОВАТЕЛЬНОЕ УЧРЕЖДЕНИЕ СРЕДНЯЯ ОБЩЕОБРАЗОВАТЕЛЬНАЯ ШКОЛА № 3 Г. КАНСКА




