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BBEJIEHUE
[Iporpamma yueGHOro Kypca «OCHOBBI HEOpPraHHYECKOH XuMuW» pazpaboTaHa B
COOTBETCTBUH ¢ TpeOoBaHUAMU DeepaabHOTo roCyAapCTBEHHOI0 00pa30BaTEIbHOTO CTaHIapTa
OCHOBHOTrO 00mero oOpa3oBaHUs K pe3ylbTaTaM OCBOCHMS OCHOBHOH 00pa30BaTeIbHOM
IIPOrpaMMbl OCHOBHOTO 0011ero 00pa30BaHMUsL.

IIporpaMmma Kypca BKJIIOYAET MOSICHUTENBHYIO 3aIMCKY, B KOTOPOW PACKPBIBAKOTCS LENIH
M3yUYeHHs TAHHOTO Kypca M METOJHMYECKHE IMOAXOIbl K €ro MOCTPOSHHIO, NAETcs ero oomas
XapaKTepUCTHKA U PACKPBIBAIOTCS OCHOBHBIE COJEp)KATEIbHBIC JIMHUM, OMPEACISIETCS MECTO
Kypca B yueOHOM ILJIaHE.

[Iporpamma ycranaBnuBaeT TpeOOBaHUS K MIAHUPYEMbBIM JIMYHOCTHBIM, METAIPEIMETHBIM
U IpeIMEeTHBIM pe3yibTaTaM OCBOEHMSI OCHOBHOI 00pa30oBaTeIbHOW MPOrpaMMbl, ONpeesseT
cozepkaHne ydeOHoro kypca «OCHOBBI HEOPraHMYECKOW XHMHN», OCHOBHBIE METOJIUYECKHE
MOAXO0/1bl K 00Yy4EeHHI0, BOCIIUTAHUIO U PA3BUTHUIO O0YYAIOIIUXCS MIPHU €0 U3YUYEHHUHU.

[IporpamMma BBIIOJHSET IBE OCHOBHbBIE (DYHKIIUHU:

* HH()OPMALIMOHHO-METOINYECKYIO, TTO3BOJISIONIYI0 BCEM YYaCTHHKAM 00pa30BaTEIbHOTO
mporecca MOJY4YUTh IPEJICTABICHHE O LENAX, COAEpKaHUM, oOmel cTpaTeruud oOydeHwus,
BOCIIUTAHUS W Pa3BUTUS OOydYaloIIUMXCs MpPU H3Yy4eHHH Kypca «OCHOBBI HEOpPraHU4eCKOn
XUMHID;

* OPraHU3aIMOHHO TJIAHUPYIOIIYIO, TPETYCMaTPHUBAIOIIYIO BBIIEIICHUE 3TAllOB O0ydeHUS,
CTPYKTypUpOBaHUE y4eOHOTO Marepuana 1o rojaaM oOydeHHWs, pa3ieiaM W TeMaM C y4ETOM
MEXIIPEIMETHBIX U BHYTPHUIIPEIMETHBIX CBSI3€H, JIOTMKH OpTaHHW3aldd Y4eOHOTrO Ipolecca U
BO3PACTHBIX 0COOCHHOCTEH 00yJaroIuXCsl.

[Iporpamma kypca «OCHOBBI HEOPTAaHUYECKON XUMHMY» TPEAHA3HAYCHA TSl 00yJaIOIIHXCSI
7-9 (mm 8-9) KimaccoB 00111e00pa30BaTEbHBIX OPraHU3aLIH.

NOACHUTEJIbBHASA 3AIIMCKA

esn n3yvyenusi kypca «OCHOBbI HEOPraHMYECKOW XUMHH» B OCHOBHOM 1IKO0JIe:

* pa3BUTHE JTUYHOCTH, €€ TBOPUECKOIO MOTECHIINANA;

e popmMupoBaHUE CHUCTEMBl XHMUYECKHMX 3HAHUN Ha OCHOBE H3YUCHHUS BaKHEUIIUX
XUMHYECKUX MOHATUH, 3aKOHOB, TEOPHIl;

* opMUpOBaHKE ECTECTBEHHO-HAYYHON KapTHHBI MHUPA;

* OBJIQJICHWE METOJAMM HAYYHOTO TMO3HAHUA AJs1 OOBSICHEHUS XUMUYECKUX SIBICHUN U
CBOMCTB BEI[ECTB, OI[CHKU POJIM XUMHUU B PA3BUTUU COBPEMEHHBIX TEXHOJOTHH U TMOJIYYCHUU
HOBBIX MAaTE€pHUaJOB;

* pa3BUTHE YMEHHUS MPUMEHSTH MOJTYYECHHbIC 3HAHHS JJs 0€30MacHOT0 HCIOJIb30BAHUS
BEII[ECTB 1 MaT€PHAJIOB B OBITY, CETLCKOM XO3sIICTBE U HAa MPOU3BOJCTBE, PEIIATh MPAKTHYECKHE
3a/layd B TIOBCEIHEBHOM KU3HM, NPEAYNPEkKIATh SBICHUS, HAHOCSIIWE Bped 3I0POBBIO
YEeJI0BEKa U OKPYKAIOLIEH Cpelie;

* CO3/IaHUE YCIOBHH M1 TpUOOpeTeHHs OOyYaromMMHCS OIbITa Pa3HOOOpa3HOM
JeSITENLHOCTH, OCBOCHUS YHHBEPCAJIbHBIX y4EOHBIX NEHCTBUI (pemieHus mpoOiieM, MPUHSATHUS
pEIlIeHU, OIICHUBAHUS B COOTBETCTBUU C BHIPAOOTAHHBIMU KPUTEPUSMHU U CHCTEMOU IIEHHOCTEHH,
paboTel ¢ nH(pOpPMaIUEH 1 pa3TUIHBIMU HCTOYHUKAMU WH(OPMALIUU, COTPYAHUYECTBA U T. 11.);

* popmMupoBaHuEe OCO3HAHMS [IEHHOCTH XMMUYECKHX 3HAHUM, a TakKe co3aHue 0a3bl A7
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MPOJOJDKEHHST 00pa30BaHUs B YUPEKACHUAX MPO(HECCHOHAIBHOTO 00pa30BaHusl.

Poinie manHOTO Kypca B 00IIei cucTeMe MIKOIBLHOrO 00pa3oBaHus 00YCIIOBIICHA 3HAYCHHEM
XMMHUYECKOW HAayKH B IIO3HAHUHM 3aKOHOB TPHPOIBI M Pa3BUTUU TPOU3BOJIUTEIBHBIX CHII
oOmecTBa. XMMHUYECKUE 3HAHHSA 3aHUMAIOT Ba)KHOE MECTO B OOIIEH KyJIbType COBPEMEHHOTO
YeJoBeKa. 3HAueHHE WX CYIIECTBEHHO YCHJIMJIOCH B TOCIEAHEe BpeMs. OTO CBS3aHO C
BO3PACTAIOIIECH XUMHU3AMEH MHOTHX cep KU3HH 00IIecTBa 1 MH(POPMAIIHOHHOTO TPOCTPAHCTBA,
C aKTYaJIbHOCTHIO BOINPOCOB O MOJEKYISPHBIX OCHOBaX H3HH, O CIIO)KHOM KOMILIEKCE
OTHOIICHU B CHUCTEMaX «4YEJOBEK — BEIIECTBO» M «BEIIECTBO — Marepuall — MpPaKTHYECKas
JEATeIILHOCTB», C POJBbI0 XMMHUHU B BOMPOCAX COXPAaHEHHUs 370POBHsI YEIOBEKA U OKPYKAOIIeH
NPUPOIHON cpepl. B HacTosiee BpeMsi mpakTHyecKas JEeSTeNbHOCTh JIIOJICH MpeBpaTUiIach B
¢axTop, MO MacmrabdaMm CBOETO BO3JCHCTBUS HA MPUPOIY COM3MEPUMBIN C ABOJIONMEH camoit
NpUpoAbl. B Takux yclIOBHSX TpaMOTHOE OTHOIIEHHWE K TPHPOJE BO MHOTOM MOKET OBITh
o0ecrieueHO TPaMOTHOCTBIO caMoro 4enoBeka. OTcrofa ClIeAyeT OYEBHIHBIA BBIBOJ O TOM, YTO
0a30B0o€ XMMHUYECKOE 00pa30BaHNE HEOOXOAUMO KaXA0MY TPakJaHUHY CTPAHBI.

[IkompHOE XUMHYECKOE 00pa30BaHNE BHOCHT 3HAYMTEIBHBIA BKIIAJ B peaH3allUIo 33/ad,
CTOSIIIUX TIEpell COMYMOM W rocyaapcTBOM. OHO CIOCOOCTBYET aJamnTallid BBITYCKHUKOB K
YCIIOBUSIM JTMHAMHYHO Pa3BHBAIOIIETOCS MHUpA, PEANM3allid BO3MOYKHOCTEH CaMOpPa3BUTHSA H
(bopMHpOBaHUS KYJIBTYpPHI JIMIHOCTH, €€ 0O0mIeH, (yHKIIMOHAIBHOW TPAMOTHOCTH; 3HAKOMHUT CO
crenuUKON HAyYHOTO MBIIUICHUS, 3aKJIa/JIbIBACT OCHOBBI IEJIOCTHOTO B3IJIsIa HA EMHCTBO
TIPUPOJIBI M YEIIOBEKA, SIBISIETCSI OTBETCTBEHHBIM ATAllOM B (JOPMUPOBAHUH €CTECTBEHHO-HAYTHOM
IPaMOTHOCTH TTOJIPOCTKOB.

W3yuenne qaHHOTO Kypca MTpaeT TakkKe BAKHYIO POJIb B JIMYHOCTHOM Pa3BUTHU YUaIIUXCH,
B (JOPMHUPOBAHNH OCHOB WX MHPOBO33PEHUS, B Pa3BUTUU MHTEIUIEKTa, CIIOCOOHOCTEH W yMEHHH
JOTUYHO (OPMYITHPOBATH CBOM MBICIM M PAcCyXACHHS, CIIOCOOCTBYET BOCHHTAHHUIO
aKKYpaTHOCTH M TPYJAOTIOOHS, HACTOMYMBOCTH B JIOCTW)KEHHN MOCTABICHHOW IENH, MHTEpeca K
MIPOBEACHUIO YKCIIEPHMEHTAIIBHBIX NCCIICIOBAHMUMH.

B ocnoBe mporpamMmbl Kypca «OCHOBBI HEOPraHHYECKOW XUMUM» JISKHUT KIIIOUYEBast Mes
XUMHH O 3aBUCHMOCTH CBOMCTB BEIIIECTB OT MX COCTAaBA U CTPOCHHS.

Oco6eHHOCTH TTPOrpaMMBI COCTOST B HETPAJIUIIMOHHOM HOAXO0/E K U3JI0KEHUIO MaTeprana
(OT mpOCTOro K CIOXHOMY, OT OOIIEro K YacTHOMY), B OPUTHHAIBHOM CTPYKTYPHPOBAHUH
Kypca, YTO TIO3BOJIJIO HCKIIOYHTH HEOJHO3HAYHOCTH TPAKTOBKM HEKOTOPBIX XHMHUYECKHX
HOHSATHH.

ABTOpPCKasi KOHIENIHs MOCTPOEeHHsI Kypca MoJapa3yMeBaeT:

* MakcumanbHoe uCKIoueHue MexaHuyecko2o 3ay4usanus Mamepuad.

DTO NOCTUTaETCS:

— ONTUMAJBHBIM MPUOJIMKEHUEM TEOPETUYECKOTO MaTepralia K Haualy U3y4deHHs Kypca,
910 Ja€T ydJalluMcs BO3MOXKHOCTh 0o0Jiee OCO3HaHHO BOCHPHUHHMATH Ba)KHEHINIWE TOHSTHS, C
MEPBBIX YPOKOB NpPHOOpeTaTh HABBIKM pPa0OThI ¢ [leproanveckodl CUCTEMOW XHUMHYECKHX
AJIEMEHTOB, JIETKO OCBOUTh XHUMHIO DJIEMEHTOB M UX COCMHCHUM;

— CHCTEMHBIM TIOJIXOJIOM K CTPYKTYPHUPOBAaHHIO YY4EOHOTO MaTepuayia U aKIEHTOM Ha
MPUYMHHO-CIICJICTBEHHBIC CBSI3U MEXIYy COCTaBOM, CTPOCHHEM W CBOWCTBAMHU BEIIECTB.
Jlormueckoe TIOCTPOCHHE Kypca TO3BOJSET 33 MHHHUMAIBHOE BpEMs, OTBOJMMOE Ha €ro
U3yueHWe, JOOWTbCS  MaKCHMaJbHOTO  YCBOCHHS  MaTepualia. Y4YeOHbI  marepual
CTPYKTYPUPOBAaH TakUM OO0pa3oM, YTO BO3MOXKHBI MHOTOKPATHOE MOBTOPCHUE MHOTHX TEM,
paccMOTpPEHHE UX C Pa3HBIX TOUEK 3PEHHSI, TIOATAITHAS CHCTEMATHU3alus 1 0000IIeHNE;

— BBEJICHMEM HOBBIX TOHSATHIA, TEPMHHOB TOJBKO 10 Mepe HEOOXOIMMOCTH, YTO
OCBOOOXIACT Y4YalIMXCS OT YCBOCHHUS MaTepualia, He BOCTPEOOBAHHOTO HAa JAHHOM JTarie
U3YUEHHS Kypca XUMUHU;

— OTpabOTKOW OCHOBHBIX TEOPETHUECKHUX TMOJIOKEHHH OOIIeld XUMHUU HA KOHKPETHBIX
BOMpPOCAaX Kypca HEOPraHWYeCKOW XUMHUHU (HAIpHMEp, COCTaBJICHHE XUMHYECKUX (HopMyIl
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OWHAPHBIX COCAMHEHHI IO CTETICHSIM OKWCJICHUS MPH M3YYCHUU OKCHUIOB M COJICH; COCTAaBIICHHE
YPaBHEHUI OKHCIIUTEIILHO-BOCCTAHOBUTEIBHBIX PEAKIIUN MPU M3yYCHUH KOHKPETHOTO Marepualia
HEOPraHW4YeCKON XUMHUN);

— Mojaueil HOBOTO MaTepuaia Ha IpUMepe YK€ U3BECTHBIX IMIKOJIbHUKAM (haKTOB.

o [Ipuobuenue yuawuxcs ¢ nepevlx YpoKos K CaMOCMOAMENbHOU pabome ¢ YUeOHUKOM U
opy2umu  nocoOUAMU, pearusayusi NPUHYUNo8 pa3eusarouieco oOyYeHuss U CUCMEMHO-
0esImeIbHOCMH020 N00X00a K 00yYeHulo, KOMOpbll AGIAeMCs Memoo002ULeCKOU OCHOBOU
DI'oC.

OTO0 1oCTUraeTCs:

— WCIIOJIb30BAaHUEM PA3BHTOTO amliapara OpraHU3alMd YCBOCHHS MaTepHaia, CO3Jaroliero
YCIIOBUS JIISl YCIICITHOW Yy4eOHOW JIEeSATCIHHOCTH IIKOJHHUKOB, HANPUMEpP MPUMEHEHUEM
QITOPUTMOB (COCTaBJIcHHE (OPMYNT BEIIECTB, YPAaBHCHHWH XWMHYECKUX PEaKIUW, peIIeHue
pacUéTHBIX 3a7a49 U T. JI.), KOTOPBIC MPEIOCTABIISIFOT YYIAITUMCSI BO3MOKHOCTh CaMOCTOSITEIIEHO
M3y4aTh MPeIMET,

— WCIIOJIH30BAHUEM ITO3HABATEIHHO pa3BUBAONICH (DYHKIIUU XUMHUYECKOTO KCIIepUMeHTa. B
MporpaMMe TPEITyCMOTPEHO MPOBEJCHNE JTabOpAaTOPHBIX OMBITOB W IMPAKTHICCKUX pPadoT,
JOMAIITHETO JKCIIEPUMEHTA, OTJIUYAMOIIUXCS IPOCTOTONH WCIOTHCHUS H  JOCTYITHOCTBIO
XUMHYECKAX pPeakTHBOB. HeKoTopbie SKCIIEPUMEHTHI BKIIFOYAIOT JJIEMEHTHI HMCCICIOBAHUS W
HUMEIOT CBS3b C MIOBCEAHEBHOMN )KU3HBIO;

— BKIIIOYEHHEM B COJIEp)KaHHWE YYeOHOrO Marepuana psijia CBEICHUH 3aHWMATeIBHOTO,
HUCTOPUYECKOTO, JKOJOTHYECKOTO M MPHKIATHOTO XapakTepa, COJCHCTBYIONIUX MOTHBAIMH
0OyUYeHUsT W Pa3BHUTHUIO MMO3HABATEIHHBIX MHTEPECOB IKOJIBHUKOB, (POPMUPOBAHUIO MHTEpECA K
YIIyONEHHOMY HW3YYEHHWIO TpeaMeTa, BBIOOPY €ro B KadecTBE NPOQHIBHOTO Ha CTapiien
CTYIEHH O0yUYCHUS.

o 3menenue ynkyuu yuumens Ha ypoke (Hayuums y4umvcsi).

N3BectHO, 4rO 3HaHWs HamOojee HPPEKTUBHO YCBAMBAIOTCI B XOJE COOCTBEHHOM
MO03HABATEIbHON AEATEIbHOCTH OOYdYaloUIerocs, Mo3TOMY YUUTENb JIOJDKEH OpPraHU30BBIBATH
MpolLiecc MO3HaHMsl, a He BBICTYIATh B pojiu uH(opmaropa. Henb3s HayduTh Ha BCIO KU3Hb, HA/I0
HAyYUTh YUUTHCS BCIO )KU3Hb.

Oo0mas xapakrTepucTuka Kypca «OCHOBbI HEOPraHUYeCKO XUMHUID)

Kypc «OcHOBBI HEOpraHMYECKON XMMUUW» HAIpaBJIEH Ha PEUICHHE OAHON M3 OCHOBHBIX
3a/lad COBPEMEHHOT0 00pa3oBaHUS — Ha CO3JaHUE YCIOBUM U JIMYHOCTHOTO pPa3BUTHUSA
oOyuaronuxcs, (OpMUpPOBaHHE MOTHBAIIMU K OOYYEHHIO M aKTUBHOW IMO3ULMU B Y4eOHOM
MPOLIECCE, MOBBIIIEHUE CAMOOIICHKHU.

Cogmepxanne Kypca 7 KJjacca COCTAaBISIOT TEPBOHAYAIbHBIE CBEICHUS O UHUCTBIX
BEI[ECTBAX M CMECSX BEIECTB, PACTBOPAX, MPOCTHIX U CJIOXKHBIX BEHIECTBAX, (DU3MUECKUX U
XMUMHUYECKUX SIBJICHUAX, OCHOBHBIX KIIacCaX HEOPraHWYEeCKHX COETUHEHHI. DTO paciupsieT
Mpe/ICTaBICHHs] ydamuxcss o0 okpyxaromem wmupe, (GopMHpPYeT YCTOWYHMBBIA HHTEpeC K
W3YYEHUIO XUMHUHU, K SKCIIEPUMEHTAILHON U HCCIEeI0OBATEIbCKON IEATEIbHOCTH, Pa3BUBAET UX
WHTEJUJIEKT U TBOPUECKUN MOTEHITHA, TTO3BOJIIET MPHOOPECTU MPAKTUYECKUE YMEHHUS U HABBIKH,
KOTOPBIE IPUTOAATCS UM IPHU JajJbHEUIIEM U3yYEHUHU XHUMUH, & TaKKE€ B MOBCETHEBHOU KU3HU.
3aHATHS B paMKax JaHHOTO Kypca HalleJeHbl HE TOJBKO Ha MPUOOPETEHHE HOBBIX MOJIE3HBIX
CBEJIEHUI O BEIIEeCTBaX, KOTOpPhIE MMEITCS Ha KyXHE M B BAaHHOW KOMHATE, B JOMAIIHEW
anTeuyke, Ha CaJOBOM Y4acTKe W T.lI., HO ¥ Ha OBIAJCHHUE MPAKTUYECKUM yMEHHEM O0e30IacHO
paboTaTh C BelleCTBaMU M MaTepHallaMu.

ConepncaHHe epBoro roaa 06y‘-IeHI/I}I obecreunBacT IpEeCMCTBCHHOCTDb
C€CTCCTBCHHO-HAYYHBIX 3HaHPII>i, HpHOGpCTéHHLIX yYJallluMUCs paHCC NpU U3YUCHUU MMPECAMCTOB



«Oxpyxaromuit Mup», «buonorus», «I'eorpadusi», u 3HaHUI, KOTOPBIE 00yUYaIOIIUECs MMOIydaT
IIpU U3y4EHUH Kypca XMMUH B 8-9 Kiaccax.

N3yuenne kypca «OCHOBBI HEOPraHUYECKOW XUMHUM» B 7 KJlacce MO3BOJISIET MOATOTOBUTH
yyamuxcs K HU3ydeHHI0 Kypca 8 u 9 kimaccoB, a Takke JaéT BO3MOXKHOCTh CHU3UTH
MHTEHCUBHOCTh M3YY€HHUS OCHOB HEOpraHMYecKod XxumMuu B 8 um 9 kiaccax, copMupoBaTh
YCTOMYMBBIM II03HABATEIbHBIA HMHTEPEC K XUMHUM KAaK OKCIIEPUMEHTAJbHOM HAaykKe,
IIPEJICTaBICHUE O BAXKHOCTU M HEOOXOJUMOCTH XUMHUYECKMX 3HaHUN JUIsl J1H000TrO uesoBeka,
MU3Y4YUTh BEIECTBA, OKPYKAKOLIUE HIKOJBbHUKOB B IIOBCEAHEBHOM KU3HU, UX BO3JICHCTBUE Ha
OpraHu3M 4eJOBeKa, IS TOTO YTOOBl MPABWIBHO TPHUMEHATh HX, PACIIAPITH KPYro3op
yyaluxcs M pa3BUBaTh MX CHELUAIbHbIE YMEHUS — YMEHHUs HaO/I0/aTh, J€NaTh BBIBOJBI Ha
OCHOBE HaOJIOJIEHUH, 00palaThCsl C BEIIECTBAMU B OBITY, BBIMOJIHSTH HECIOXHBIE OIIBITHI,
MIPOBOJUTH HCCJENOBAaHUS C COOMIOJeHHeM IMpaBuil Oe3omacHocTH. Kpome Toro, usydenue
JaHHOTO Kypca JaéT BO3MOXKHOCTh pa3BHUBaTh o0OlIeydeOHbIe yMEHHUs (aHAJIM3HPOBATH,
YCTaHaBJIMBATh IPUYMHHO-CIIEJICTBEHHBIE CBSI3H, JI€aTh YMO3aKJIIOUEHHs U BbIBOJIbI, pabOTaTh C
Hay4YHO-TIONYJISIPHOM U CIIPaBOYHOW JIMTEPAaTypOil, CpaBHUBATH, BHIAEIATH TJIaBHOE, 0000IIATh,
CHCTEeMAaTH3HPOBATh MAaTEPUAIT), CAMOCTOSITEIbHOCTh U TBOPUECKHE CIIOCOOHOCTH TPH PEUICHUH
MPAaKTUYECKUX 3a]1a4.

B 3aBucuMocTH OT BO3MOXHOCTEH 00pa3oBaTeIbHONW OpraHU3allMd BO3MOXHO HayaTh
n3yuyeHue Kypca «OCHOBBI HEOPraHNYECKOW XUMHUM» B 8 Kitacce.

Conepxanne Kypca 8 KJlacca BKJIIOYAET CBEICHUS O CTPOCHUHU AaTOMOB XHMHUYECKHX
3JIEMEHTOB, CTpYyKType [lepumoamueckoin cuctembl xumuueckux sneMeHToB [[.M. Menneneena,
XMUMHUYECKON CBSI3M, XUMUYECKUX PEAKLHUAX, PACTBOPAX, AIEKTPOJUTHUYECKONW TUCCOLMALUU U
OCHOBHBIX KJIacCaX HEOPTaHUYECKUX BEILIECTB.

Y4eHHus O cocTaBe M CTPOEHHHM BEIIECTB M O XMMHUYECKHUX IPOIEeccax COCTaBISIOT
TEOPETUYECKYI0O OCHOBY Kypca. B 8 kiacce oOyuaromuecs mpuoOpeTaioT COBPEMEHHbIE 3HAHUS
(COOTBETCTBYIOIINE YPOBHIO MX MOHMMaHUS) O 3aBHCHUMOCTH MEXIY CTPOCHHEM BEIECTB, MX
CBOMCTBaMH U MPUMEHEHHEM, CYITHOCTU U JBUKYIINX CHUJIaX XUMUYECKUX peaKui, MpUHIUIAX
yIOpaBlIeHUS UMU JJISl TOJTY4YEeHHs HEOOXOIUMBIX YEIOBEKY BEILECTB, POJU XUMHHU B PELICHUH
SKOHOMMYECKUX M JKOJIoTHYeckux mnpobiem. Takum oOpazoMm, usyueHue Kypca ¢GopMupyer
HAyYHYIO KapTUHY MHpPA, MO3BOJSET YYalIUMCS MOJYYUTh OTBETHl HA BOIMPOCHI «IIOUYEMY?» H
«Kak?», pa3BUBAET UX TBOPUECKUU MOTEHIMAI M CIOCOOHOCTh MPUOOpETaTh 3HAHUA B XOJIE
cOOCTBEHHOM MM03HABATEIBHOMN 1EATEIHHOCTH.

PaCCMOTpCHI/IC TCOPCTUYUCCKHUX BOIIPOCOB T'OTOBUT IOYBY I OCO3HAHHOI'O H3YYCHUA
XMMHHU DOJICEMCHTOB H HX COCI[I/IHCHI/Iﬁ B 9 KIIaCCC, II03BOJLICT pCain30BaTb IMPHUHIUIIBI
Pa3BHUBAKOLICTO O6y‘~IeHI/I$I, CHCTGMHO',HGHTCHBHOCTHLIﬁ noaxona K 06y‘IeHI/IIO H OpraHu30BaATb
CaMOCTOATCIIbHYIO JCATCIBbHOCTh INKOJIBHUKOB II0 YCTAaHOBJICHUIO B3aMOCBS3EH 3JIEMEHTOB
3HaHMH. 3HAYUTEIBHOE YHCIIO XUMHYECKHX q)aKTOB MO3BOJIACT IIOABCCTH YyUalIUXCA K HX
MOATAIMHOM CUCTEMATU3alun H 0606IH€HI/IIO, a H3Y4YCHHC IMPUYIUHHO-CJIICACTBCHHBIX
3aBHCUMOCTEH Ja€T BO3MOXKHOCTh YMCHBIUIUTDH 00BEM OIUCATEIIHEHOTO Marepuajia Mo XuMHUH
OJICMCHTOB.

B 9 kunacce IMPpOAOJIZKACTCA PA3BUTHEC CHUCTCMBbI 3HAHUM: HN3Y4JaTCA OKHCIHUTCIBHO-
BOCCTAHOBUTCIIBHBIC PCAKIIMHU, B TOM YHUCIC 3JICKTPOJIN3, Hepnonnqecm/lﬁ 3aKOH, TI'a30BbIC
3aKOHBI, HCKOTOPLIC 3aKOHOMCEPHOCTHU MMPOTCKAHU XUMHUYCCKUX peaKI.[HfI, OCHOBBI
HeOpFaHH‘leCKOf/'I XUMHU (XI/IMI/II/I OJICMCHTOB U UX COCHHHCHHﬁ).

B nenom KypC «OCHOBBI HeOpFaHH‘{eCKOf/'I XUMHUW» TO3BOJIACT PA3BHUBATH MPCACTABIICHUS
yqaluuxcda O Io3HaBacMOCTU MUpPA U HEHHOCTHU HAYYHOI'O 3HAHUA, CIUHCTBC J)KMBOH U HEXXHBOM
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IpUpOBl, CHOPMUPOBATH 3HAHUS O BAKHEHIIMX ACHEKTaX COBPEMEHHON €CTECTBEHHO-HAYYHOMH
KapTUHBl MHpa. BKIIOYEHHE HMCTOPUKO-HAYYHOIO Marepuajga Ja€T BO3MOXHOCTb I10Ka3aTh
LIKOJIbBHUKAM, YTO DPa3BUTHUE HAyKH — 3TO MHOTOBEKOBOM IyTh CTAHOBJIEHHUS 3HAaHUU 00
OKpYXKAloIlleM MHUpE, MPHOOIIUTh MX K MCTOPUM XMMHUYECKOH HAyKH Kak OOLIEKYJIbTYPHOMY
HACJIEIUI0, TO3BOJISIET (OPMUPOBATH UYYBCTBO TOPIOCTH 32 CBOIO CTPaHy, pPAaCKpPbIBATh
oOmieoOpa3oBareNbHOE  3HAUYEHHWE XUMHHU. Marepuan SKOJOTHMYECKOW HAaIlpaBIIEHHOCTH,
CBElEHUS O (PHU3HOJIOTUYECKOM BO3JCHCTBUM BEIIECTB CHOCOOCTBYIOT (POpPMHPOBAHUIO
HKOJIOTUYECKOTO CO3HAHWS M HABBIKOB HJKOJIOTHUECKH OE301acCHOTO TOBENEHHs, 3HAHWWA 00
OCHOBAX 3/I0pOBOTO 00pa3a >KM3HH, OCO3HAHUIO [IEHHOCTU CBOErO 3J0POBbS U 370POBbS IPYTUX
moned. Hamuuume mnpakTHYECKUX CBEAECHUNW OO0 MCHOJb30BaHUM XUMUYECKUX 3HAHUU B
MIOBCEIHEBHOM JKM3HHU, B TPYAE CHOCOOCTBYET pa3BUTHUIO I[103HABATEIbHOW aKTUBHOCTH
yyaluxcs, HMX HHTepeca K YIIyOJIEHHOMY H3YYEHHUI0 XHMHH, BBIOOpDY €€ B KauecTBe
NpoQUILHOTO MpeAMeTa Ha cTapuieil cryneHn oOydeHus. [Iporpamma mMo3BossIeT Takke
peain30BaTh BOCIUTATENbHBIN MOTEHIIMAI IPEMETA.

[Ipu u3yyeHnn Kypca UCIOIb3YIOTCS U Pa3BUBAIOTCS MEKITPEIMETHBIE CBA3H C OMOJIOTHEH,
¢u3MKOM, MaTeMaTUKOW, reorpadueil, IPUMEHSIOTCS pPa3HOOOpa3HbIe METO/bl OpraHu3aluu U
OCYILIECTBJICHUSI y4eOHO-TIO3HABATENbHON JAEATEIbHOCTH Y4allUXCs: CIOBECHBIX (pacckas,
paccyxjeHue, 6ecena), HarasAIHBIX (IEMOHCTpAIHsS SKCIIEPUMEHTOB, U300paKEHUM, MOIesei),
MPaKTUYECKUX (MPOBEIACHNE OTBITOB, BHINIOJHEHHUE 3a/IaHUH, pEIIeHHE 3a/1a4).

[IporpamMma cocraBieHa ¢ y9€TOM BEAYIICH POJM XHMHUYECKOTO SKCIIEPUMEHTA, TPHUIEM
UCIIOJIB3YeTCST HE TOJBKO JIEMOHCTpAIlMOHHAs ero (yHKIOHsS, HO H CTHMYJIUPYOMIas,
npobnemuas. [lpemycmarpuBaroTcss BC€ BHJABI IIKOJBHOTO XMMHYECKOTO SKCIIEPUMEHTa —
JIEMOHCTpAIlMK, JIA0OPATOPHBIC OMBITHI M TPaKTHYECKHe padoThl, a TaKkKe COoYeTaHHe
AKCTIEPUMEHTA C JPYTUMH CpPEACTBaMU OOy4deHHs. 3alIaHMPOBAHBI OMBITHI, MPOBOIUMBIE B
JOMAIIHUX YCIOBUSX (JOMAalIHUH SKCIEPUMEHT), TPAaKTUYECKUE 3aHATHSA C DJICMCHTaMH
WCCIIC/IOBAaHUSI ¥ BBITIOJHCHUE TPAKTHYECKUX HWCCIEIOBATENbCKUX  3amaHuil.  OIbITHI,
BKIIFOYEHHBIC B MPAKTHUECKUE PAOOTHI, BBITIOIHIIOTCS C YYETOM BO3MOXHOCTEH XHMHYECKOTO
kaOuHeTa (HaIM4Me BBITSHKHBIX MIKa(OB, PEAKTUBOB U 000pYIOBaHUs) B 0OCOOCHHOCTEH Kitacca.
Bo3MoskHa Takke 3aMeHa yKa3aHHBIX B MPOTPaMME OTIBITOB JAPYTMMHU, HMEIOIIMMHU PAaBHYIO I10-
3HABATEIIbHYIO U METOJAMYECKYIO IICHHOCTb.

[IpenycMOTpeHO TaKKe BBITIOJHEHUE YYalIUMKCS TBOPUYECKHX 3aJaHUi (JIOMAaIIHUMA
XAMUYECKUH JKCIIEPHUMEHT, paboTa C JONMOJHHUTEIbHBIMH HWCTOYHHKAMHU HH(pOpMAIHH,
MOJITOTOBKA COOOIICHHMIA, JIOKIIAJI0B, TIPE3CHTAIINH, BHITIOJTHEHUE ITPOCKTOB).

B conepxanue BKIIOYEH MNPOOJIIEMHBIN Marepual, CTUMYIUPYIOIIUNA TBOPYECKYIO H
MPOEKTHYIO JESITENbHOCTh YYalllUXCsA, B TOM YHCIE 3aJaHHs UCCIIEOBATEIbCKOTO XapakTepa,
TpeOyloIIe OpraHu3aluy HHAUBUAYaIbHON U IPYHIOBON pabOThI IIKOJIHHUKOB.

Mecto yuyeOHOro kypca «OCHOBBI HCOPraHHYECKOM XUMUM» B Y4eOHOM IJIaHE

B cootBerctBun ¢ ®I'OC u ¢ yuértoM ocoOeHHOCTEH coLManbHO-3KOHOMUYECKOTO
Pa3BUTHS PErHOHA, a TAKXKE B LENIAX MAKCUMAJIbHO TOJIHOTO YA0BJIETBOPEHUS 00pa30BaTEeNIbHBIX
NoTpeOHOCTEl M HMHTEpPEecoB OOYdYaloOUIUXCs, B TOM YHCIE MO YriyOlnEHHOMY H3YyYEHHIO
OTJENBHBIX y4eOHBIX MPEIMETOB, IeJICHANPaBIEHHON MOATOTOBKM K OJUMIIMAZAM pPa3InYHbIX
YpOBHEW, oOpa3oBaTeibHas OpraHM3alus MOXKET BKIOYUTh YueOHbIH Kypc «OCHOBBI
HEOPraHMYeCKOM XMMHMM» B IUIAaH YPOYHOM, BHEYPOUYHOW JEATEIBHOCTH, a TaKXKe
JOTIOJTHUTEIBHOTO 00pa30BaHMUs.

Kypc «OcHOBBI HEOpraHHYECKOH XMMUM» U3y4aeTcsi Ha MPOTsbKeHUU TpEX et (¢ 7 mo 9
Kiacc) win AByX JjeT (8 u 9 kmaccsr). [Iporpamma xypca amst 7 kinacca paccuntana Ha 34 4 (1 u B
Hezenmo). B 8 u 9 knaccax B 3aBUCHMOCTH OT BO3MOXHOCTEH 00pa3oBaTelbHON OpraHu3aliu
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peIycMOTpeHa yueOHas Harpy3ka 2 wid 3 4 B HeJIeto, cooTBeTcTBeHHO Beero 70 mimu 105 4 B
Ka)/IOM KJ1acce.

HNJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA KYPCA
«OCHOBBI HEOPTAHUYECKOMN XUMHWH»

W3yueHre mpeayCMOTPEHHOTO MPOrpaMMOl y4eOHOro Marepuaia MO3BOJIUT YYaIluMCs
AOCTUYDb MNPCAMCTHBIX, MCTAIPCAMCTHBIX H JIMYHOCTHBIX PE3YIbTATOB, MNPCAYCMOTPCHHBIX
denepanbHBIM  TOCYJAPCTBCHHBIM ~ 00pa30BaTEIbHBIM ~ CTAHJAPTOM  OCHOBHOTO  OOIIEro
oOpa3oBaHUsI.

JInuHOCTHBIE pe3yJIbTaThl
JIM4HOCTHBIE  pe3yibTaTbl  OCBOEHHMS HIporpamMmbl  yuyeOHOro kypca «OCHOBBI
HEOPraHUYeCKOM XUMHUN» OTPaKal0T TOTOBHOCTh O0YYaIOIIKUXCSl PYKOBOJACTBOBATHCS CUCTEMOM
MO3UTUBHBIX [IEHHOCTHBIX OPUEHTALUN M pacHIMPEHHE OTbITA JIEATEIbHOCTH Ha €€ OCHOBE U B
MIPOLIECCEe peann3alii OCHOBHBIX HAIPaBJIEHUH BOCIUTATENbHOMN /EATEIbHOCTH, B TOM YHCIIE B
4acTu:

e ['paXkJaHCKOTO BOCIIUTAHHUS:

HETIPUATHE JTIOOBIX (OPM SKCTpEeMH3Ma, JUCKPUMHUHAIIMHN; TIPEICTaBIeHne 00 OCHOBHBIX
ImpaBax, CBO60213X A 00SI3aHHOCTIX TpaXXJaHWHA, CONUAJIBHBIX HOpMax W IIpaBUjIax
MEXKJIUYHOCTHBIX OTHONIICHHWH B OOIIECTBE; TOTOBHOCTh K Pa3HOOOpPa3HOM COBMECTHOU
NEeSITeNbHOCTH, CTPEMJICHHE K B3aHMMOINOHMMAHHMIO W B3aMMOIIOMOIIM, AKTUBHOE Y4acTHE B
IIKOJIBHOM ~CaMOYIpaBJICHUH; TOTOBHOCTh K YYacTUIO B TYMaHUTapHON JAeATEIbHOCTU
(BOJIOHTEPCTBO, MOMOIITH JIFOIAM, HYKIAFOLMCS B HEl).

L HanI/IOTI/ILIeCKOl"O BOCIIMTaHHUA:

OCO3HAHHE POCCUMCKOM I'pa)kIaHCKON MJIEHTUYHOCTH, IIPOSIBICHHE MHTEpeca K MO3HAHUIO
uctopuu, KyiabTypbl Poccuiickoit ®denepamuu, cBoero kpas, HapoJaoB Poccuu; 1EHHOCTHOE
OTHOIIIEHHE K AOCTIKEHUAM cBoeil Poaunbl — Poccum, K Hayke, TEXHOJIOTHSIM, TPYAOBBIM
JOCTHKEHHSIM HApO/1a; yBaKEHUE K UCTOPUUECKOMY U IIPUPOJIHOMY HACIIEAHIO M MTAMSATHUKAM.

L4 Z[YXOBHO-HpaBCTBeHHOFO BOCIIUTAHUA:

opucHTauus Ha MOPAJBHBIC LHEHHOCTU U HOPMbI B CHUTyallUAX HPABCTBCHHOI'O BH60pa;
TOTOBHOCTh OILICHMBATh CBOE ITOBEACHUE U MOCTYIIKH, MMOBCACHUEC U IOCTYIIKU APYIruUux JMoAeH ¢
MNO3UIHN HPABCTBCHHBLIX KW IIPABOBBLIX HOPM C y‘léTOM OCO3HAHMS TMOCIEACTBUN IMOCTYIIKOB;
AKTUBHOC HCIPUATUC aACOIHAJIBHBIX IIOCTYIIKOB, CBO6OI[3. n OTBCTCTBCHHOCTH JIMYHOCTH B
YCIOBUAX HHAUBUAYAJIBHOTO U O6I_HGCTB€HHOFO IIpOoCTPaHCTBA.

® DCTETUYSCKOTO BOCIIMTAHMS:

BOCIIPUMUMYHNBOCTL K pPa3HbIM BHUAaM HCKYCCTBA, IIOHUMAHHUE C€ro 5SMOLMUOHAJIBHOTO
BOSﬂCﬁCTBHH; OCO3HAaHUEC BAXXHOCTHU XYI[O)KGCTBGHHOI\;I KYJIBTYPBI KaK Cp€ACTBAa KOMMYHUKAIIUU U
CaMOBBIPAXKCHUSA; TIOHUMAHUC NEHHOCTU OTCUCCTBECHHOTO U MUPOBOTO UCKYCCTBA, CTPEMIICHUEC K
CaMOBBIPAXKCHUIO B Pa3HbIX BUJAaX UCKYCCTBA.

e Du3nyeckoro BOCHHUTAHMS, (HOPMUPOBAHMS KYJIbTYpPBl 370POBBS M 3MOIMOHAIBHOTO
OJaronoay4us:



OCO3HAHME LIEHHOCTU JKU3HU; OTBETCTBEHHOE OTHOIIEHUWE K CBOEMY 3/I0pOBBIO H
yCTaHOBKAa Ha 3J0POBBIA 00pa3 XHU3HH (30pOBOE MHTAaHUE, COOIIOACHUE THIHEHUYECKUX
npaBuiI, cOaTAaHCUPOBAHHBIN PEXUM 3aHSATHNA U OTIbIXA, peryispHas (uzndyeckas akTUBHOCTb);
OCO3HAHME TOCJIEACTBHA W HENPHUATHE BPEIHBIX NPUBBIYEK (YHOTpeOJICHHE aJIKOTOJI,
HAapKOTHKOB, KypeHHE) M HHbBIX (opM Bpeda Ui (U3NYECKOTO M TMCHUXUYECKOTO 3I0POBBS;
co0OmroieHre MpaBml 0€30IaCHOCTH; YMEHHE NPUHUMATh ce0s U APYrux, HE OCYXaas; yMEHUE
OCO3HABATh SMOILIMOHAIBHOE COCTOSIHME ce0sl M JPYTrux, YMEHHE YIPaBsATbh COOCTBEHHBIM
SMOIIMOHAJIbHBIM COCTOAHUEM, C(l)OpMI/IPOBaHHOCTI) HaBBIKa pe(bJICKCI/II/I, IMPU3HAHUC CBOCTO
IIPaBa Ha OIIMOKY U TAKOI'O K€ IIpaBa JAPYroro 4eloBeKa.

¢ TpynoBOro BOCIMTaHUSA:

YCTaHOBKA Ha aKTHMBHOE y4yacTHE B PELIEHMM MPAKTHUECKUX 3a7ad (B paMKax CEMbH,
OpraHu3aiuu, ropoja, Kpas), cClocoOHOCTb MHUIIMHPOBATH, MJIAHUPOBATH M CAMOCTOSITENIHHO
BBINIOJIHATh TAaKOTO POJia JESTEeNbHOCTh, MHTEPEC K MPAKTUYECKOMY M3Y4eHHI0 Hpodeccuil u
TpyZla pa3IM4HOrO pOJa, B TOM 4YHMCIIE HAa OCHOBE NPHUMEHEHHS HM3y4aeMOIO IPEIMETHOIO
3HAHMS; OCO3HAHHWE BAXHOCTU OOYYEHMsS] Ha TNPOTSHKEHMM BCEH JKU3HM Ui YCHEIIHOU
podeccHoHANbHON JEesTeIbHOCTH M pa3BUTHE HEOOXOJIUMBIX YMEHHH Uil 3TOr0; TOTOBHOCTh
aJlanTUPOBaThCsl B MPO(ECCHOHATBHOM Ccpejie; YBaK€HHE K TPYAYy M pe3ysibTaTaM TpYyIOBOI
NeSITEeNIbHOCTH; OCO3HAHHBIN BBIOOP U MOCTPOCHHUE UHAUBUAYATbHOU TPAEeKTOPUHU 00pa30BaHUs U
KU3HEHHBIX TJIAHOB C YYETOM JIMYHBIX U OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEI.

e DKOJIOTUYECKOTO BOCITUTAHUA

OpHEHTAIlMs Ha MPUMEHEHNE 3HAHUN ISl pelIeHus 3a/1a4 B 00JaCTH OKpYXKarouleil cpebl,
IUTAHUPOBAHUS MOCTYIKOB M OLIEHKM WX BO3MOXKHBIX TOCJIEICTBUN IJISI OKpYXKaIoUIel cpeibl;
MOBBIIIEHUE YPOBHS  DKOJOTHYECKOM KyJAbTYpbl, OCO3HAHHME TIJ00AJbHOTO  XapakTepa
HKOJIOTHYECKUX MPOoOJIeM U MyTel MX pelIeHUs; aKTUBHOE HEMpPHUSITHE NEHCTBUMN, MPUHOCSIINX
BpeJ OKpY)Kalolllel cpefie; 0CO3HAHUE CBOEH pOJIM Kak Ipa)kJIaHWHA U TOTPEOUTENS B YCIOBUSIX
B3aMMOCBSI3U TIPUPOJHOMN, TEXHOJOTHYECKOW W COUMAIBHOW Cpell; TOTOBHOCTh K YYacCTHIO B
MPAKTUYECKON JESITENbHOCTU AKOJIOTUYECKOI HAIIPABIEHHOCTH.

e Bocriuranus LHECHHOCTHU HAYYHOTI'O ITO3HAHU:

Opu€HTalusA B JOCATCIBHOCTH Ha COBPEMCHHYIO CHCTCEMY HAYYHBIX HpeI[CTaBJ'IeHI/Iﬁ 00
OCHOBHBIX 3aKOHOMCEPHOCTAX Pa3sBUTUA IPHPOAbI, B3aWMMOCBA34AX YCIOBCKa C HpHpOI[HOﬁ
cpeﬂoﬁ; OBJIAJICHUC SI3LIKOBOM M YHTATEIbCKOM Ky.]'IBTypOfI KakKk Cp€ACTBOM IIO3HaHHUA MHUPA;
OBJIAJICHUE OCHOBHBIMM HaBBIKAMHM HCCIIEA0BATEIbLCKOM ACATCIIbHOCTHU, YCTAaHOBKA Ha
OCMBICJICHHUC OIIbITA, Ha6J'IIo,Z[€HPII>i, MOCTYIIKOB.

MertanpeaMeTHble pe3yJibTaThl

MeTaHpeI{MeTHLIe PE3YyIbTAaThl BKIIIOYAOT OCBOCHHBIC O6y‘laIOH_[I/IMI/IC${ MCKIIPEAMETHBIC
IIOHATHUA (TaKI/Ie, KaK «CHCTCMa», «(I)aKT», «3aKOHOMCEPHOCTBY, (((I)eHOMeH», «aHaJInu3», ((CI/IHTG3)))
1 YHUBCPCAJIBHBIC yqe6HHe JeNCTBUSA (HOSH&B&TCJ’IBHHG, KOMMYHUKATHUBHBIC, peFYJ'IHTI/IBHBIe).

VYcnoBuss (GopMHUpOBaHUS MEXKIPEAMETHBIX MOHATUH — OBJIaJeHHE OOYYarOUUMHCS
OCHOBaMM YHTAaTEJIbCKOM TpaMOTHOCTH, MPHOOpETEHHE HAaBBIKOB paboThl ¢ HH(opMaruei,
y4acTHE B IPOEKTHOU NEATEIBHOCTH.

L4 OBJ'Ia,I[CHI/Ie YHUBCPCAJIIbHBIMHA y‘{C6HBIMI/I MO3HaBaTeIbHBIMU ACHCTBUSIMU:



1) 0a30BbIe JIOTMYECKHE NEHCTBHUS: BBIABIATH U XapaKTEPHU30BATh CYIECTBEHHBIC
NpU3HAKH OOBEKTOB (SABJICHMI); YCTAaHABJIMBATh CYIIECTBEHHBIH NpPU3HAK KIacCU(UKAIHH,
OCHOBaHMA JuIg OOOOIICHHWS W CpaBHEHHs, KPUTEPHH IPOBOJAMMOIO aHAIW3a; C Y4ETOM
IIPEVIOKEHHONW 3a7aud BBIABIIATH 3aKOHOMEPHOCTHM U IPOTUBOPEUHS B pPaccMaTpUBAEMBIX
¢axTax, JAaHHBIX W HAOIOACHUAX; MpeAaraTh KPUTEPUH IS BBISBICHHUS 3aKOHOMEPHOCTEH U
MPOTHBOPEUYUH; BBIABIATH JePUUUT HHPOPMAIMK, TAHHBIX, HEOOXOAMMBIX ISl PEHICHUs
IIOCTABJIEHHOW 3a7auu; BBIABIATH NMPUYMHHO-CIICACTBEHHbIEC CBSI3U NPU M3YYEHUH SIBICHUN U
IIPOLIECCOB; JI€TaTh BHIBOJbI C UCIIOIb30BAaHUEM JIEAYKTUBHBIX U MHAYKTUBHBIX YMO3AKIIOUEHUH,
YMO3aKJIIOYEHUH M0 aHaJIOTWH, (OPMYIMPOBATH THIIOTE3bl O B3aUMOCBS3SIX; CAMOCTOSATEIHHO
BBIOMpATh CHOCOO pemieHus y4eOHOW 3amaun (CpaBHHMBATh HECKOJBKO BAapHAHTOB PEIICHHUS,
BBIOMpATh HaHOOJIee TOIXOIAUINHA ¢ YIETOM CAMOCTOSITENILHO BBIJICTICHHBIX KPUTEPHEB);

2) 0a30BbIE  HCCIEIOBATENIIbCKHE  JIEHCTBUA:  MCIIOJIB30BaThb  BOINPOCHI  Kak
HCCIIEIOBATENIbCKUIM HHCTPYMEHT MO03HaHUs; (OpMyIUpOBaTh BOIPOCHL, (PMKCUPYIOIINE pa3pbiB
MEXAY pealbHbIM U IKEJIaTelIbHBIM COCTOSSHUEM CHUTyallud, OOBEKTa, CaMOCTOSITEIBHO
YCTaHaBIMBAaTh HCKOMOE U JaHHOE; (OPMHUPOBaTH TUIOTE3y OO0 HCTHUHHOCTH COOCTBEHHBIX
CYXJECHUH U CYXKJIEHUH JApPYrux, apryMEHTHPOBaTh CBOIO IMO3MLIMIO, MHEHHE;, MPOBOIUTH IO
CaMOCTOSITEJIBHO COCTaBJICHHOMY IUIAHY OIIBIT, HECJIOKHBI 3KCIIEPUMEHT, HEOOJbIIOE
UCCIIEIOBAaHUE IO YCTAHOBJIEHUIO O0COOEHHOCTEW 00BEKTa M3ydeHUSs, MPUUNHHO-CIIEACTBEHHBIX
CBA3eM U 3aBUCHUMOCTEH OOBEKTOB MEXIy COO0OM; OILIeHMBaTh HAa NPUMEHUMOCTb U
JIOCTOBEPHOCTh ~ MH(pOpMAIUM, TOJYyYEHHOW B XOJ€ HCCIENOBaHUS (IKCIIEPUMEHTA);
CaMOCTOSITENIbHO (OPMYIMPOBaTh OOOOLIEHUS U BBIBOABI MO pe3yibTaTaM IPOBEAEHHOTO
HaOIOJIEHUs, OMbITa, MCCIEAOBAaHUSA, BJIaJ€Th MHCTPYMEHTAaMH OLIEHKH JIOCTOBEPHOCTHU
MOJIyUEHHBIX BBIBOJIOB M 00OOIIEHMI; MPOTHO3MPOBATH BO3MOXKHOE JajibHEHIlee pa3BUTHE
MIPOLIECCOB, COOBITUI M MX MOCIEACTBHS B aHAJIOTUYHBIX MJIU CXOJHBIX CUTYallUsX, BBIIBUTATh
MIPENIOJIOKEHNUS 00 X PA3BUTUU B HOBBIX YCIIOBUSIX U KOHTEKCTaX;

3) pabota ¢ wuHbOpMAIMEH: MPUMEHATH PA3IUYHBIC METOMbI, WHCTPYMEHTHI H
3alpockl MPH TMOWCKe H OTOOpe HWH(OPMAIMK WX JaHHBIX M3 HMCTOYHHUKOB C Y4ETOM
MPEUIOKEHHOW y4eOHOW 3agayn M 3aJaHHBIX KPUTEPUEB; BHIOMPATh, aHATU3UPOBATH,
CHCTEMATH3UpPOBaTh W HHTEPIPETUPOBATh HMH(POPMAIMIO Pa3IUYHBIX BUAOB U  (HopMm
MPEJCTAaBICHUS;, HAXOAUTh CXOJHBIC apr'yMEHTHI (TIOTBEPIKIAFOIINE WIIH OTIPOBEPTaIONIHE OJTHY
U Ty € WJCK, BEPCUI0) B PA3JIMYHBIX WH(POPMANMOHHBIX HCTOYHUKAX; CAMOCTOSITEIHHO
BBIOMPATh ONTHMaIbHYIO (HOpMY TIpe/CTaBICHUsT HHQOPMAIMM ¥ WUTFOCTPHPOBATH pelIacMble
3aaud  HECJIOXHBIMH CXEMaMH, JuUarpaMMaMHd, HHOW TpaduKkoil W WX KOMOWHAIMSIMU;
OIICHUBATh HAJI&KHOCTh HH(OPMAIIMH 110 TIPEIIOKEHHBIM KPUTEPHUSIM MU CHOPMYIIMPOBAHHBIM
CaMOCTOSTEIIBHO; AP PEKTHBHO 3alIOMUHATh U CHCTEMATU3UPOBATH HHPOPMAIIHUIO.

L4 OBJ'IaI[eHI/Ie YHUBCPCAJIIbHBIMHA y‘le6HBIMI/I KOMMYHUKATUBHbIMHU NEUCTBUSIMU:

1) oOmieHue: BOCHPUHUMATh U (OPMYIUPOBATH CYXKJEHHs, BbIpaXKaTb SMOLIUU B
COOTBETCTBUHU C LEISIMM U YCIOBUAMHU OOLIEHUS; BbIpakaThb ceOsi (CBOIO TOUYKY 3pEHHs) B
YCTHBIX M NMHUCBMEHHBIX TEKCTaX; pacro3HaBaTh HeBepOaJbHbIE CPEACTBA OOLICHMS, TOHUMATh
3Ha4eHHE COLMAIbHBIX 3HAKOB, 3HATh U PACIIO3HABATh MPEANOCHIIKA KOHQIMKTHBIX CUTYalluil 1
cMsr4atb KOH(QUIMKTBI, BECTH IIEpEroBOpbl; IOHMMAaTb HaMEPEHUs JAPYIUX, MpPOSBIAThH
YBOKUTEIBHOE OTHOIIEHHWE K COOECeIHHMKY U B KOPpEeKTHOH (opme QopMyiaupoBaTth cBoU
BO3paXKEHHMSI; B X0JIe [ajiora 1 (MIM) AMCKYCCUU 33/1aBaTh BOMIPOCHI MO CYIIECTBY 00CyKIaeMoit
TEMbl W BBICKa3blBaThb WJACH, HALIEJCHHbIE HA pEIIEHUWE 3aJaud U  MOJJEp)KaHUE
Onaro>xenaTeabHOCTH OOIIEHUS; COMOCTABIATh CBOU CYXKJIEHHS C CYXICHHSAMH JPYTUX
YYaCTHHUKOB JMAJN0ra, 0OHapyKMBaTh Pa3IU4Me M CXOJCTBO MO3UIIMIA; MYOIUYHO MPEICTABIATH
pe3ybTaThl BHIIIOJHEHHOTO OMBITA (3KCIIEPUMEHTA, MCCIEOBAHMs, MIPOEKTa); CAMOCTOSTEIBHO
BBIOMpPATh (popMaT BHICTYIUIEHUS ¢ YUETOM 3aj]iad MPe3eHTAUU U 0COOEHHOCTEH ayAUTOpUH U B

9



COOTBCTCTBUM C HHUM COCTABJAITb YCTHBIC W IMHMCbMCHHBLIC TCKCTbI C HCIOJbB30BAHUCM
HIUTIOCTPATHUBHBIX MATCPUATIOB,

2) COBMECTHAsl JEATEIbHOCTh: IIOHUMAaThb M  UCIOJb30BaTh IPEUMYILECTBA
KOMaH/IHOW ¥ MHIUBUAYaJIbHOW pabOTHI MPH PEIICHUH KOHKPETHOW MpoOi1eMbl, 000CHOBBIBATH
HE00X0IMMOCTh IPUMEHEHHS TPYIIIOBBIX ()OPM B3aMMOACHCTBHS MPH PEIICHUH MOCTaBICHHON
3a/lauM; NPUHUMATh 1I€JIb COBMECTHOM AESTEIbHOCTH, KOJUIEKTUBHO CTPOMUTH JIEUCTBUA IO €€
JOCTIDKEHHUIO: PACIpeneisiTh POJIHM, JIOTOBAPUBATHCSA, OOCYXKJATh TMPOLECC U Pe3yibTaT
COBMECTHOM pPabOThI; yMETh 0000IIaTh MHEHHUS HECKOJIBKHUX JIFOACH, MPOSBISATH TOTOBHOCTh
PYKOBOJIUTh, BBINOJHATH MOPYYEHUS, MOJUUHATHCS; IUIAHUPOBATH OPraHU3ALMI0 COBMECTHOM
paboThI, ONPEIEIIATE CBOIO POJIb (C YIETOM MPEAMOYTCHUN U BO3MOKHOCTEH BCEX YYaCTHUKOB
B3aUMO/ICHCTBUS), PaCIpelesATh 3a/1a4l MEXAy WIEHaMHU KOMaH/Ibl, y4acTBOBaTh B IPYIIIOBBIX
dbopmax paboTel (00CykaeHHs, OOMEH MHEHUN, «MO3TOBBIE HITYPMbI» U HHBIC); BBITIOJHITH
CBOIO YacThb pabOThl, JOCTUIaTh KAaueCTBEHHOIO pe3yJbTaTa [0 CBOEMY HAIpaBJIEHUIO U
KOOPJIMHUPOBATh CBOU JAEUCTBUS C JIPYITMMH WIEHAMU KOMaH]Ibl; OIIEHUBATh Kauy€CTBO CBOETO
BKJIaJia B OOIIMI MPOJAYKT MO KPUTEPHUSAM, CAMOCTOSITENIbHO C(POPMYIHPOBAHHBIM yYACTHUKAMU
B3aMMOJICICTBUSA; CPABHUBATh pE3yJbTaThl C HCXOJHOM 3aJadel M BKJIAJ KaXJOro WICHA
KOMaHJbl B JIOCTHXKEHHE pe3yJbTaTOB, pa3AeisTh c(epy OTBETCTBEHHOCTH W MPOSBIATH
TOTOBHOCTH K MPEAOCTABICHUIO OTUYETA NIEPE]] TPYTIIIOH.

L OBJ'Ia)IeHI/Ie YHUBCPCAJIbHBIMHU y‘-Ie6HBIMI/I PErYIATUBHBIMUA )Iel\/'ICTBI/IﬂMI/I:

1) camoopraHuzanus: BBISBISATH MPOOJIEMbI JUISI PEIIEHUS B JKU3HEHHBIX M YYEOHBIX
CUTYaIUsIX; OPUEHTUPOBATHCS B PA3IMUYHBIX MOJAXO0JaX MPUHATHSA pelIeHUH (MHIUBUAYaAJIbHOE,
MPUHATHE pPEUICHUs] B TPYIIe, NMPUHSATHE DPEIIEHUI TPYIIoi); caMOCTOSITENbHO COCTaBISAThH
QITOPUTM pEIICHHs 3a7a4d (WM €ro 4acTh), BRIOMpATh CIOCOO perieHusi yaeOHOUM 3amadyu ¢
y4€TOM  HUMEIOUIMXCS  PECypcoB U COOCTBEHHBIX BO3MOXKHOCTEW, apryMeHTHpPOBATH
npeayiaraeMble  BapuaHTbhl PEIICHWA, COCTAaBIATh IUTAaH JEHCTBUM (TUTaH — peanu3aliuu
HAaMEUYEHHOI'0 aJrOpuTMa pELIeHHs), KOPPEKTUPOBATH MPEIJIOKEHHBINH AJITOPUTM C Y4ETOM
MOJTYy4YCHUST HOBBIX 3HAHUM 00 M3ydaeMOM OOBEKTE; JienaTh BRIOOP U OpaTh OTBETCTBEHHOCTH 3a
pelieHue;

2) CaMOKOHTpPOJIb: BIaJETh CHOCOOAMU CAMOKOHTPOJIS, CAMOMOTHUBALIMUA U pediIeKcu;
JaBaTh aJIeKBaTHYIO OLCHKY CUTYyalluu U MpeJyiaraTh IjIaH €€ M3MEHEHUS; YUUThIBaTh KOHTEKCT
U TpPEeIBUICTb TPYAHOCTH, KOTOpble MOTYT BO3HUKHYTH IpPU pEHICHHH Yy4eOHOW 3ajauu,
aIaliTUPOBATh PEIIEHHUE K MEHSIOUIUMCS 00CTOSTENbCTBAM; OOBSCHATh MPUYUHBI JOCTHKEHUS
(HeIOCTIDKEHUS) pe3ylbTaTOB JEATEIbHOCTH, J1aBaTh OLIEHKY NPUOOPETEHHOMY OIBITY, YMETh
HAXOJHUTh MO3UTHUBHOE B MPOU3OMLICANICH CUTYyal[Mu; BHOCUTh KOPPEKTHUBBI B JESATEIHHOCTh Ha
OCHOBE HOBBIX OOCTOSITEIIHCTB, U3MEHHUBIIUXCS] CUTYAI[Mil, YCTAHOBIEHHBIX OLIMOOK, BOSHUKILIUX
TPYIOHOCTEH; OLICHUBATh COOTBETCTBUE PE3Y/IbTATA LIEIH U YCIOBUSIM;

3) SMOIMOHANILHBIA HMHTEIIJICKT: pa3in4daTrb, HA3bIBATL U YIIPABJATH COOCTBEHHBIMU
OMOIUAMHU U SMOIUAMHU JPYTUX; BBIABIIATH U aHAIIU3UPOBATH IMPUYHNHBI 3MOI_II/II71; CTaBUTh ceOs
Ha MCECTO APYroro 4e€jJoBCKa, MIOHUMATh MOTUBBI U HAMCPCHUA APYIroro; peryjanpoBaTb cIoco0
BbIPAKCHUA 3MOHHﬁ;

4) IIPpUHATHC ceds u APYrux: OCO3HAHHO OTHOCHUTBCA K APYroMy 4YCIIOBCKY, €0 MHCHUIO;
IIpHU3HaBaThb CBOE IIpaBO Ha OI_HI/I6Ky H TAKOC K€ IIpaBO APYyroro, NpuHuMaTb ce0s u APYTUux, HE
oCyXKaas; OTKPBITOCTb, OCO3HABATh HCBO3MOKHOCTb KOHTPOJMPOBATH BCE BOKpPYT.

IIpenmeTHble pe3yJbTaThl
B pesynprate nzyuenus kypca «OCHOBBI HEOPraHU4YECKOW XMMHW BBIITYCKHUK Hay4UTCH:
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oasamb onpedesieHus M3Yy4CHHBIM TOHATHSAM ((U3MYECKOe TeJo, BEIIEeCTBO, CBOMCTBA
BEILIECTB, YUCThIC BEIIECTBA, OJTHOPOJHBIC U HEOJHOPOIHBIE CMECH, XUMUYECKUI 3JIEMEHT, aToM,
M30TOIbI, MOJIEKYyJa, OTHOCHTEIbHAas aTOMHAas Macca, OTHOCHUTEJbHAs MOJIEKYJIsIpHas Macca,
MIPOCTOE M CJIOKHOE BEIIECTBO, XUMHUECKas (GopMysa, WHAECKC, KOJUYECTBO BEILECTBA, MOJb,
MOJIIpHasi Macca, MOJISIPHBI O0BbEM Tra30B, XUMHUYECKas pEaklus, YpaBHEHUE XHUMUYECKOU
peakiuu, Ko3()PHUIMEHT, MOJCKYISIPHOE M TEPMOXHMMHYECKOE YPaBHECHHS, TEIIOBOM 3(dexT
peaxkium, 3K30- U SHAOTEPMUYECKHE PEAKLUHU, PEAKLUU COCIUHEHUS, Pa3I0KEHUs, 3aMELICHMUS,
oOMeHa, HeHTpanu3aiyy, OKCH/IBI, COJIC00pa3yoNue U HeCOIeo0pa3yrone OKCUIbI, OCHOBHEIE,
KHUCJIOTHBIE U aM(OTEPHBIC OKCHUIbI, OCHOBAHUS, IIEIOYH, KUCIOThI, KACIOTHI-OKUCIUTEIH, COIH
CpelHue, KUCIbIe, OCHOBHBIE, IBOMHBIC, CMEIIIaHHbIC, KOMIUIEKCHBIE, aM(OTEPHBIC THAPOKCHU/IBI,
IEHETUYeCKasi CBSI3b BEILIECTB, WHAUKATOp, HEWTpasibHAs, KUCJIOTHAas M IIEJOYHAs cpeaa,
AJIEKTpOHHAss 000JIOYKAa aTOMa, SHEPreTHYeCKUi YpPOBEHb, DJIEKTPOHHAs KOH(Urypalus aTroma,
aTOMHass  opOuTanb, WOH, XHUMHYECKass CBsI3b, BAICHTHOCTh, CTEMEHb OKHUCIICHMUS,
ANIEKTPOOTPUIIATETILHOCTh, TOJSIPHAs W HEMOJIApHAs KOBAJICHTHBIE CBSI3M, HOHHAS CBS3b,
METaJUIMUeCKasi CBs3b, MOJICKYJISIpHAs, HMOHHAs, aTOMHas, METaJUIMYecKas KpPUCTAUTHYECKUe
pPEemETKH, PacTBOPHI, TUIPATHI, KPUCTAUIOTHUAPATHI, AJUIOTPOIHS, MAaccOBasl JOJiA JJIEMEHTAa B
CJI0)KHOM BEIIIECTBE U PACTBOPEHHOTO BEIIECTBA B PACTBOPE, MOJISIPHASE KOHLEHTPAIMs BEIleCTBa
B PacTBOpE, SJEKTPOJUT M HEIIEKTPOJUT, AJIEKTPOIUTUYECKAsT TUCCOLMAIIMS, HEeHTpanbHasi,
KHUCJIOTHAsE M IIEJOYHas Cpena, BOJOPOIHBIM TMOKa3aTenb, THAPOJIU3 COJIeH, OKUCIECHHE U
BOCCTAHOBJICHHE, OKUCIIUTENb U BOCCTAaHOBUTENb, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIUH,
AJNIEKTPOJTU3, CKOPOCTh XHMHYECKOW pEaKIuu, XHMHUYECKO€ pPAaBHOBECHE, TOMOTCHHBIE |
reTeporeHHble, OoOpaTUMble W  HeoOpaTHMble peakUuuu, aAcopOIus, MHUpPOo-, TUIPO-,
AIEKTPOMETAJUTYPT U, KOPPO3HUs);

PACKPBIEAM b CMBIC/I ROHAMUI, UICTIONb3YS] XUMUYECKYI0 CUMBOJIUKY;

¢opmynuposamsp 3aKOHBI COXPAHEHUS MacChl BELIECTB NPHU XUMHYECKUX PEaKLHUsX,
ITOCTOSTHCTBA COCTaBa, NEPUOJNYECKUN 3aKOH, 3aKOH ABOTAIpO, OCHOBHBIE MOJIOKEHUSI aTOMHO-
MOJIEKYJIIPHOTO YYEHHUSI, TEOPUH AIEKTPOIUTHUYECKON TNCCOLMALMHI, PACKPBIBATh UX CMBICIT,

Ha3bl86amp XUMUYECKUE FIEMEHTBI, HEOPTaHUYECKUE BEIIECTBA U3YYEHHBIX KIIACCOB;

00vsachamp (U3NYECKUN CMBICT aTOMHOTO (MOPSIKOBOTO) HOMEpa XHMHUYECKOTO
3JIeMEeHTa, HOMEpPOB Tpymnnbl U nepuoja llepruoanyeckoil CucTeMpl, K KOTOPbIM MPUHAJICKUAT
JJIEMEHT, 3aKOHOMEPHOCTH HW3MEHEHHUsI CBOMCTB aTOMOB D3JIEMEHTOB M HMX COCAUHEHUN B
npeAesax MallblX [E€PUOJOB MW TIJaBHBIX MOArPYII, CYIIHOCTh 3JEKTPOJUTUYECKOU
JMICCOLIMAIINY, PEAKLIUH HOHHOTO OOMEHa U OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKIIUii;

Moodenupoeamsp CTPOECHHE AaTOMOB IIEPBbIX JABAALATH XUMUYECKUX SJIEMEHTOB,
MPOCTEMIINX MOJIEKYJ;

Xapaxkmepu3oeamp XUMUYECKHE >JIEMEHThI (OT BOJOpPOJAA N0 Kalbliisi) HA OCHOBE UX
nosioskenusi B [lepuoguueckoit cucrteme .M. MenneneeBa u 0coOeHHOCTEH CTPOEHUSI aTOMOB;
CrocoObl TMOJydyeHUus, (PU3NMUYECKHEe M XHUMHUYECKHUE CBONCTBA, MPAKTHUYECKOE MpPUMEHEHHE
HEMETAJUIOB, 00pa30BaHHBIX »dJEMEHTaMu TIaBHbIX mnoarpynn [V-VII rpymnm, menoyHsix,
IENOYHO-3EMEIIbHBIX METaUIOB, MAarHus, ajllOMUHUSA U JKelie3a, HEOPraHMYECKUX BEIIECTB
OCHOBHBIX KJIACCOB, OCOOBIE CBOWCTBAa KOHIICHTPUPOBAHHOW CEpHOW U a30THOW KHUCIOT;
B3aUMOCBSI3b MEXK/y KJIACCAMU HEOPTaHUYECKUX BEIIECTB;

onpedensamp 1O XUMHUYECKMM (opMyaaM coOCTaB BEIIECTB W HMX TNPHUHAICKHOCTh K
ONpeeIEHHOMY KJIaCcCy HEOPraHMYECKUX BEUIECTB, BAJIEHTHOCTh U CTENEHU OKUCIIEHUSI aTOMOB
3JIEMEHTOB B BELIECTBAX, BU/IbI XUMHUECKHX CBS3€H B BELIECTBAX, TUIIbI XUMUUECKUX PEAKLUM,
BO3MOHOCTh MPOTEKAHUS peaKlnii HOHHOTO 0OMeHa;

onucvleamp CBOWCTBA TBEPIBIX, JKUAKHX, Ta3000pa3HBIX BEIIECTB, BBIIEISS UX
CYIIECTBEHHBIE TPU3HAKH, (PU3UYECKHE W XUMUYECKHE TMPOIIECCHI, SBISIONUINECS YacCThIO
KpYTrOBOpOTa BEIIECTB B IPUPOJE;

cocmaeisinb (I)OpMy.HLI BCIICCTB M3YYCHHBIX KJIACCOB, YPABHCHUA XUMHUUCCKUX peaKuHﬁ,
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yYpaBHEHUS JUCCOIMAIIMKA KUCIIOT, OCHOBAHUH, COJICH, YpaBHEHHS PEaKIMii HOHHOTO OOMEHa B
MOJIEKYJIIPHOM M HOHHO-MOJICKYJISIPHOM BHJIE€, YPABHEHHUS OKUCIUTEIHHO-BOCCTAHOBUTEIIBHBIX
peaKkuuidi, ypaBHEHHUs peaKUuid, NOATBEPKIAIOIIUX XWMHUYECKHE CBOMCTBA HEOPraHUYECKUX
BEILIECTB U OTPAKAIOIINX CBSI3U MEXKIY KJIAaCCAaMU HEOPTraHMYECKUX COCAMHEHUN;

YKazvleamp TIOJIOKEHUE 3JIEMEHTOB, 00pa3yIOIIMX IMPOCThIE BELIECTBA — METAJUIBl U
HemeTasuibl, B [lepuoanueckoi cucteMe xumuieckux aeMenToB [I.1. MeHneneeBa, npu3HaKku 1
YCIIOBHS TPOTEKAHUSI XUMUUECKUX PEaKIIUii;

Knaccuguyuposamp n3ydeHHbIE OOBEKTHI U SIBICHUS;

CMpPYKmypuposeams N3y9CHHBI MaTepUal U XUMUYECKYIO0 HH(POPMAIIHIO, TIOITYIEHHYIO U3
JOTIOJTHUTEIBHBIX UCTOYHUKOB;

PasviacHamp Ha TpUMeEpax IPUYMHHO-CIEICTBEHHYIO 3aBUCHUMOCTb MEXIY COCTaBOM,
CTPOCHHMEM M CBOMCTBAMH BEIIECTB;

00bACHAmMB PE3YNbTATHl BO3JIEHCTBUS PA3UYHBIX (DAKTOPOB Ha CKOPOCTH XUMHYECKOM
peaKkIni ¥ XUMHYECKOE PaBHOBECHE;

cobdiro0amsp npaBuiia 0€30MacHON paboTHI C 1aA0OPATOPHBIM 000PYIOBAHHEM, XUMUUYECKOU
MOCY/I0¥, HArpeBaTEIbHBIMU TPUOOPAMU, PEAKTUBAMH TPHU BHITIOJIHEHUH OTBITOB;

naanupoeamy u NPOGOOUMP ONBITHI [0 TMOJYYEHUIO, COOMPAHUIO U H3YYEHUIO
XUMUYECKUX CBOWMCTB KHCIOPOJa, BOJOpPOJA, YIJIEKHUCIOTO Ta3a, aMMHakKa, OTIBITHI,
MOATBEPKIAIOIINE XUMUUYECKHE CBOMCTBA HEOPraHWYECKHX BEIIECTB M3YyYCHHBIX KIIACCOB,
peaKIuy, TOITBEP)KTAFOIINE KAYeCTBEHHBIN COCTAaB Pa3JIMUHBIX BEIIECTB;

20Mmoeump PacTBOPhHI 3aJaHHOW KOHIEHTPALUH;

pacnoznaeams ONBITHBIM IIYTEM KHCIOPOJ, BOAOPOJ, YIVIEKHCIBIA M CEPHUCTBIA Ta3bl,
aMMHaK, BOJY, PacTBOPHI KHCJIOT W IICJIOYEH, WO, XJIOPHA-, OpOMUI-, HOIUI-, CYTbhHUI-,
cynbdut-, cynwbdar-, HuTpaT-, pocdar-, kKapOOHAT-UOHBI, HOHBI AMMOHWS, aJTIOMUHUS, HATPHS,
kanus, kaneius, sxene3a(ll) u (I11), menu, uHka;

onuceléamp JIEMOHCTPALlMOHHBIE W  CAaMOCTOSITEIBHO IPOBEAEHHBIE XUMUYECKUE
JKCIIEPUMEHTHI;

delamb  6bl6OObI W YMO3AKIIOUEHUS U3 HAOMIOACHMM, W3YYEHHBIX XUMHUYECKUX
3aKOHOMEPHOCTEW, MPOrHO3UPOBATh CBOMCTBA HEM3YYEHHBIX BEIIECTB [0 AHAJIOTHMU CO
CBOWCTBAMM M3yYEHHBIX;

OKa3vlgamp TEPBYIO MOMOLIb IPU 0XOrax, Mmope3ax M JAPYruxX TpaBMax, CBSI3aHHBIX C
paboToli B XUMHUYECKOM KaOHUHETE,

6bIYUUCIAMb OTHOCUTEIBHYIO MOJIEKYJSIPHYIO MAacCy U MOJISIPHYIO MaccCy BEILECTBA IO €ro
(dbopMyIie; MacCOBYIO JIOJIO AIEMEHTA B COEIMHEHUH; MAaCCOBYIO JOJII0 PACTBOPEHHOTO BElIeCTBa
B pacTBOPE; MOJISIPHYIO KOHIIEHTPALIMIO BEIIECTBA B PAacTBOPE; Maccy, 00BEM HIIM KOJIMYECTBO
BEI[ECTBA OJHOTO M3 YYAacTBYIOLIMX B PEAKIMU BEIIECTB IO M3BECTHON Macce, 00bEMY WU
KOJIMYECTBY BELIECTBA JPYTOro COCTUHEHHS; TeII0BON 3(p(PeKT peakiuu no JaHHBIM 00 OTHOM
U3 YYaCTBYIOIIMX B PEAKLUU BEUIECTB U KOJIUYECTBY BBIJICIUBILIEHCS (TIOTJOMIEHHO) TETIOTHI;
MAaCCOBbBIE€ OTHOILLICHUS MEX/1y XUMUUECKHUMU JIEMEHTaMU B JIAHHOM BEILECTBE; MAaCCOBYIO JIOJIIO
BEIIECTBA B PACTBOpE, MOJYYCHHOM IMpU J0OABIECHUU BEIIECTB B HCXOAHBIA pacCTBOp HIIU
yIajJeHUH UX U3 Hero; Maccy (00BhEM, KOTMYECTBO BEIIECTBA) MPOIYKTa PEaKIUH, €CIIH OJIHO U3
pearupyonux BemecTB JaHO B M30bITKe; mMaccy (00bEM, KOJIMYECTBO BEIIECTBA) MPOAYKTa
peakiuu Mo M3BECTHOM Macce UM O0BEMY HCXOIHOTO BEIECTBA, COMEPIKAIIETO MPUMECH;
COCTaB CMECH, KOMIIOHEHThI KOTOPOW BBIOOPOYHO B3aMMOJEHCTBYIOT C YKa3aHHBIMHU
peareHTaMu; 0ObEMHBIE OTHOIICHHUS T'a30B MPU XUMUYECKHUX PEaAKIIHIX;

ycmanagaueams NPOCTEHITyo (opMyITy BEIIECTBA 10 MAaCCOBBIM JI0JISIM 3JIEMEHTOB;

Xapakmepu3zoeamy  OCHOBHBIE  METOJbI  TO3HAaHUSA:  HAOMIOJEHHE, HW3MEpEHHeE,
AKCIIEPUMEHT; MPOAYKIINIO CUIUKATHOW MPOMBIIIIIEHHOCTH;

6vl0gucams U NpoeepaAmdb SKCIEPUMEHTAIBHO THUIOTE3bl O XHUMHYECKHX CBOMCTBaX
BEII[ECTB HA OCHOBE UX COCTaBa U CTPOEHUS, UX CIIOCOOHOCTU BCTYMATh B XUMHUYECKUE PEAKIUH,
0 XapakTepe U MPOIYKTaX pa3IMYHbIX XUMUYECKUX PEAKIIHii;
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ucnonv3oeams TNPUOOPETEHHbIC 3HAHMS JJIS SKOJIOTUYECKH TPAMOTHOTO IIOBEICHUS B
OKpYXKarolei cpesie, TpaMOTHO O00paIIaThCs ¢ BEIIECTBAMH B TOBCEJHEBHOM JKU3HU;

ananuzupoeams W OLEHUBATH TIOCIEACTBUS ISl OKpYXaromed cpeabl OBITOBOM H
MIPOU3BOICTBEHHOHN JEATEIBHOCTH YENIOBEKa, CBSI3aHHOM C MepepabdOTKOM M HCTOJIb30BaHUEM
BEILECTB;

oyenugeamsp BIVSHUE XMMHUYECKOTO 3arpsi3HEHUs OKpYXKalolled Cpeapl Ha OpraHusM
YeJI0BEKa;

co0.1100amb OCHOBHBIE TIPaBUIIa 3JJ0POBOTO 00pa3a KU3HU,

uCnonb308ams NPUOOPETEHHBIE KIIIOYEBbIE KOMIETEHIIMU IPU BBINOJIHEHUU MPOEKTOB U
pelIeHnH y4eOHO-UCCIIEN0BAaTEIbCKUX 33a4 [0 M3YYEHHUIO CBOMCTB, CIIOCOOOB IMOIy4EHHUS U
pacrno3HaBaHUs BEILIECTB;

0CO3HAGamb 3HAUYECHUE TEOPETHMUECKWX 3HAHUM 1O XUMHUU Ui [PAKTUYECKOU
JeSITEIbHOCTH YEJIOBEKa,

HOHUMAmMp CMBICI TPEANUCAHUN, MPEAJaraéMblX B HHCTPYKLUSX IO HCIOJIb30BaHHUIO
JIEKapCTB, CPEJICTB OBITOBOW XMMHHU M JIp., © HEOOXOJUMOCTh UX COOJIO/IEHUS; UCIOJb30BaTh
BEIIECTBA B COOTBETCTBUH C UX IMPEJHA3HAYEHUEM U CBOMCTBaMH, ONKMCAHHBIMU B UHCTPYKIUSAX
10 MPUMEHEHUIO;

UCnOb308ams JOTIOJHUTENIbHbIE HICTOYHUKN MH(OpMaIK JUIsl TOATOTOBKU COOOIIEHUH,
JOKJIaJIOB, pedepaToB, Mpe3eHTaluil U T.A. 00 UCTOPUM CTAHOBJIEHHUS] XUMHUYECKOW HAyKH, O
COBPEMEHHBIX JOCTH)KCHUSIX HAYKU U TEXHUKH;

00vekmueHo ouenueamsp WHPOPMAIMIO O BEIIECTBAX W XUMHUYECKHUX Ipoleccax,
KPUTHYECKH OTHOCHTBCS K TICEBIOHAYYHOW HH(POpPMAIMK, HEAO0OPOCOBECTHON peKIamMe B
CpeacTBax MaccoBoi MHGOpMaIuy;

Op2anu30evléamp, TPOBOJUTH YYEHUYECKHE IIPOCKTHI IO HCCICIOBAHUIO CBOMCTB
BEILIECTB, UMEIOUINX BAXKHOE IPAKTUYECKOE 3HAUCHHUE.

COJAEPKAHUE YYEBHOT'O KYPCA
«OCHOBBI HEOPTAHUYECKOW XUMUW».
INPUMEPHOE TEMATUYECKOE IINTAHUPOBAHHUE

Pacnipenenienne BpeMeHU IO TeMaM SIBJSICTCSI TPUMEPHBIM. Y UUTEIO MPEAOCTABISICTCS
BO3MOXXHOCTh 110 CBOEMY YCMOTPEHHIO OOOCHOBAaHHO KOPPEKTHPOBATh YKCIO YacoB,
OTBOJMMOE Ha H3y4YCHHE TOW WMJIM WHOW TEMBI, BKIIOYATh JOTOJHHUTEIBHBIA MarepHal B
3aBHCHUMOCTH OT YPOBHS IMOJIOTOBKM W HHTEPECOB YYamMXCS. DTO cO37aéT YCIOBHUS IS
TBOpYECTBA YUUTEINsI, CBOOOAHOTO BBIOOpa (hOpM M METO0B OOYyUEHHUS.

Ecnu B 00pa3oBaTesnbHOM OpraHU3aluy pean3yeTcs] TPEXTOaUYHas MOJIEIb H3Y4YCHUS
JaHHOTO Kypca, TO Ha BTOPOM M TpeTheM roaax oOyueHus (8 m 9 Kiacchl) BO3MOXKHO
HEKOTOpOE COKpalleHHe y4eOHOro COAepKaHMs, BEBIHECCHUE YacTH MaTepraia Ha IOBTOPEHHE
U CaMOCTOSITENbHYIO paboTy oOyuaroniuxcsi. HekoTopsle BONpOCH, M3ydeHHBIE B 7 Kiacce,
ClIelyeT paccMaTpuBaTh Ha OoJiee rIyOOKOM U 0000IIEHHOM YPOBHE.

7 kaace
(1 u B Hennemto; Beero 34 4, u3 HUX | 4 pe3epBHOTO BpEMEHH)

Tema 1. BEIIECTBA (11 1)

HpenMeT xumMuH. Tena u BemiecTtsa. Pa3BuTHe MOHATHSA O BEIMISCTBE. CsoiicTBa BCIICCTB.

HccnegoBaHnue U onHcaHue (I)I/I3I/I‘-IGCKI/IX CBOMCTB BEIIIECTB Ha OCHOBE Ha6JIIOI[CHI/II71, I/I3MepeHHﬁ
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U COPABOYHBIX JAHHBIX. BoO3JeicTBUME BEIIECTB HA OpraHu3M. XHMHYECKHE CBOWCTBA.
[Ipumenenne BelecTB cooOpa3HO HX CBoMcTBaM. Pojib XUMHM B TMO3HAHUM TPUPOIBI U
YEJIOBEUYECKON JIeATeNbHOCTH. B3auMOCBSI3b XUMUU C JIPYTMMHU €CTECTBEHHBIMU HayKaMHU.
Xumusi Kak 001acTh MPOM3BOJACTBEHHOM NesATENbHOCTH. [lJis 4ero HyKHO H3y4aTb XUMHUIO.
[Tpuémbl oOpamieHust ¢ JTaOOPATOPHBIM 000pyAOBaHHEM (IOCY/a, JTA0OPATOPHBIA IITATUB,
PEaKTUBBI, HarpeBaTEIbHBIC MPUOOPHI) U OCHOBBI OE30MACHOCTH MPU paboTe B XHUMHYCCKOM
KaOuHeTe.

Yucrhle BemecTBa M CMeCH BellecTB. XapaKTEpUCTHKA YUCTHIX BemecTB. Cmecu
BEIIECTB, KOMIIOHEHTHI cMeceidl. CrocoObl pa3/ielicHusl cMeCcel M UX 3aBHUCHMOCTh OT CBOWCTB
BEILIECTB: BhIMApUBAHUE, TUCTWLIAINA (TIEperoHka), GUiIbTpoBaHUE, OTCTAUBaHHUE, C MIOMOIIIBIO
MarHurta. MaccoBast 0JIs1 IpUMeced B CMECH.

PactrBopsl. [Iponecc pactBopenus. CoctaB pacTBOPOB: pacTBOPUTENNb U PACTBOPEHHOE
BemIeCTBO. PacTBOpel  HACHIIIEHHBIE W  HEHACHIIIEHHBIE. PacTBOpPUMOCTH  BEIIECTB.
Knaccudukanus BemecTs 1Mo pacTBOPUMOCTH. YCIIOBHS, BJIUSIONIME Ha PaCTBOPUMOCTH
BEIIECTB: MPUPOJA PACTBOPSIEMOI0 BEIECTBA, TeMIepaTypa, JaBieHue (s ra3oB). MaccoBas
JI0JIs1 paCTBOPEHHOTO BEUIECTBA B pacTBOpPE. PacTBOpBI B IpUPOAE U KU3HU YEIOBEKA.

JdeMoHcTpauuu
1. BemecTBa ¢ pa3nuyHbIMU PU3NYECKUMU CBOWCTBAMHU.

2. Komiexkna u3aeaui U3 cTekiia 1 aTlOMUHUSL.

3. Konnekuust oqMHAKOBBIX TEJ, U3TOTOBJICHHBIX U3 PA3HBIX BEUIECTB.

4. Tlpumepsl XUMHUYECKHX TNPEBPALICHUN: OKpacka METWIOpaHka B HEUTpaIbHOM,
KHCJIOTHOHM M IICJIOYHOM Cpenax; MBETHON (POHTaH (pacTBOpEHHE XJIOPOBOAOPOIA I aMMHAKa
B BOJIE).

5. OOpa31bl YUCTHIX BEIIECTB U CMECEH, paCTBOPOB:

a) JUCTWUIMPOBAaHHAs BOJA, caxap, KpaxMmal, pacTUTEIbHOE Macio, AJIIOMHHHNA WIN
KeIeso;

0) pacTBOphl caxapa B BOJE, YKCYCHON KHCJIOTHI B BOJIe, CMECH IOpOIIKAa Mella WU
KpaxMmaja Cc BOJIOM, paCTUTEIHHOIO Macia ¢ BOJIOH; CIIJIaBbl aJIFOMUHUS, JKeJIe3a I MEJIH.

BuaeoonsiT
«Bynkan» — pa3noKeHue JuXxpoMara aMMOHHUSI.

IIpakTuyeckue padoTbl

1. Xumunueckuii kabuner. [Ipuémbl oOpamieHuss ¢ 1ab60pPaTOpPHBIM OO0OPYIOBAaHUEM H
OCHOBBI 0€30MaCHOCTH MpU padOTe B XMMHUYECKOM KaOUHETe.

2. HccnegoBaHue U onydcaHue (1)I/I3I/IIIGCKI/IX CBOMCTB BEIIECTB.
3. Pacnio3naBanue BCIICCTB 110 UX (1)I/I3I/I‘IGCKI/IM CBOICTBaM.

4. CnocoObl OYMCTKH 3arpsi3HEHHOM BoJbl. KonMuecTBeHHOE ompeneNeHHe CTENeHH e
3arpsi3HEHUs.

JlabopaTopHbIe ONBITHI
1. BemectBa u tena.

2. Pazgenenue cMecH ¢ MOMOIIBIO MarHUTA.
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. PazieneHne cmecu BOJbI C PACTUTEIBLHBIM MACIIOM.

. BeiienieHue noBapeHHoM Coiv U3 pacTBOPA BbIITAPUBAHUEM.

. OuncTka BOJIONPOBOIHON BOJBI JUCTUILISILIUEH.

. OuncTKa )KUJKOCTH OT HEPACTBOPUMBIX B HEM TBEP/BIX BELIECTB.
. MccenoBanue pa3innuuii MEKly paCTBOPaMU U CMECSIMU.

. [TostyueHune HachIIEHHOTO PacTBOpa.

O© 00 N o O b W

. Bimsinue Temneparypsl Ha paCTBOPUMOCTb TBEPBIX BELIECTB B BOJIE.
10. Baustaue TeMriepatypsl Ha paCTBOPUMOCTD Ta30B.
11. CpaBHeHUE pacTBOPOB C Pa3HbIM COJEPKAHUEM PACTBOPEHHOTO BEILIECTBA.

JlomaniHue 3KcrepuMeHTbI
1. 3yuenue cTpoeHus naaMeHH.

. Pacrio3naBanue BemiecTs Mo UX PU3NYECKUM CBOMCTBAM.

. Paznenenne cmecn mpoOKOBOW KPOILLIKU U PEYHOTO MECKA (IIOUBBI).

. Beiienenue cospl U3 pacTBOpPA BBHIITAPUBAHUEM.

. Beiienenue TBEpAOro HEPACTBOPUMOTO BELIECTBA U3 CMECH C JKHJIKOCTBIO.
. [lony4yenne TUCTUIIITMPOBAHHOM BOJIBI.

. CpaBHEHME PaCTBOPUMOCTH Caxapa U IOBAPEHHOM COJIM B BOJE.

. Bnustnue Temneparypsl Ha paCTBOPUMOCTD TBEPIBIX BEIIECTB.

O© 00 N O Ol & W N

. BiiusiHMe TeMmepaTypbl Ha paCTBOPUMOCTH Ta30B.
10. Onpenenenne MaccoBOM JI0JIM caxapa B 4ae.

PacuérHble 3agaun
1. Beluncnenre MaccoBOM JJOJIM MPUMECEH B CMECH BEIIECTB.

2. Pemenwe 3agad ¢ HWCMOJIB30BaHHEM (PU3WYECKONW BETUYMHBI «MaccoBas JOJIS
PacTBOPEHHOTO BEIIECTBA»: OMPEICTICHUE MACCOBOM JI0JIM paCTBOPEHHOTO BEIIECTBA B PACTBOPE;
OTpe/IeJICHUe MacC BEIIECTBA W BOJBI, HEOOXOTUMBIX JUIsl TPUTOTOBIICHUS 3aJaHHOW MacChl
pacTtBopa.

IIpumepHbIe TeMbI HCCI1€10BATEIbCKUX POEKTOB
OumncTKa BOJIBI OT HEPACTBOPUMBIX U PACTBOPUMBIX BEILIECTB.

HccnenoBanue 3aBUCUMOCTH PacTBOPUMOCTU TBEPIBIX BEUIECTB OT TeMIlepaTrypbl (Ha
MpUMepe CEIUTPHI U TIOBAPEHHOMU COJIN).
3HaueHue pacTBOPOB B MPUPO/IE, OBITY, MPOMBIILICHHOCTH U CETLCKOM XO3AHCTBE.

JIKCKypcHus
BopoouuctHas cranius.

Tema 2. COCTAB U CTPOEHHUE BEHIECTBA (7 1)

ATOMBI H MOJICKYJIbI KaK COCTaBHasd YacCTb BCIICCTBA. PazButne aTOMHCTHYECKHUX
Hpe,Z[CTaBJICHI/Iﬁ B HCTOpHUH HAYKH. OTpa)KCHI/IC COCTaBa BEIIECTBA C MOMOIIBIO MOJEIEH.
BemectBa MOJICKYJIAPHOTO WU HEMOJICKYJIIIPHOTO CTPOCHHA. CpaBHeHI/Ie (I)I/I3I/I‘-ICCKI/IX CBOICTB
BCIICCTB MOJICKYJISIDHOT'O U HCMOJICKYJIAPHOTO CTPOCHUA.
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Xumuyeckue djeMeHThl. CuUMBOIBI  XUMHUYECKMX  31eMmeHTOB. [lonste o
koapduuuentax. [leppoe oOpamenue k Ilepuomuueckoil cucTeMe XHMHUYECKHUX SIIEMEHTOB
J.N. Menaeneesa.

Xumnueckue popmyJibl. KaueCTBEHHBIN U KOJIMYECTBEHHBIM COCTaB BelecTsa. MHaeke
KaK yKa3aTellb YHCJa aTOMOB B MOJIEKyJe. XUMHUYECKUe (OPMYIBI BEMIECTB MOJIEKYISIPHOTO U
HEMOJIEKYJIIPHOTO CTPOCHHS.

IpocThie M ciaoxuble BemecTBa. CoNoOCTaBIeHHE CBOMCTB IPOCTBIX BEILECTB —
METaJUIOB M HEMETAJUIOB, CIIOKHBIX BEIIECTB U cMeceid. [loHsaTHe 0 KitaccupuKanum BemecTB.

Boruuciennss mno xumuyeckuMm (Gopmyiaam. OTHocuTenpHas aTOMHas — Macca,
OTHOCHUTEIIbHAs MOJIEKYJspHas macca. MaccoBass J0Ji1 aTOMOB XMMHYECKOIO DJJIEMEHTAa B
BEIIECTBE.

JdeMoHcTpanuu
1. Ilepunoauyeckas cucrema xuMudeckux annemenToB [[.M1. Menzneneesa.

2. OOpa3ipl BEUIECTB MOJIEKYISIPHOTO U HEMOJIEKYJIIPHOTO CTPOEHHUSI.

3. Monienu MOJeKyn BOJIbl, METaHa, aMMHUaKa, KUCIOPO/Jia, XJI0pa, XJI0POBOJOPOIa.

4. MoJienb KpUCTAIUNIMYECKON PEMIETKH TOBAPEHHOW COJIH.

5. OmnbIThl, MOATBEPXKIAIONINE pEAlIbHOE CYIECTBOBAHUE MOJIEKYN: HCIApeHHE BOJBbI,
AYXO0B, ICPEMCINMBAHUEC NBYX Pa3JIMYHBIX BCIICCTB (BOJII)I " IICpMaHraHara KaJ'II/ISI) B pE3yIbTaTC
XA0THYECKOTO JABM)KEHUS YACTHII.

6. Tabmuma «Ha3BaHus, XUMHYECKHE CHMBOJIbI, [POU3HOIICHHE CHMBOJOB H
OTHOCHUTEJIbHBIE ATOMHBIE MAaCChl HEKOTOPBIX XMMUYECKUX 3JIEMEHTOB.

7. Inarpamma «ConaepkaHue XUMHUYECKUX SJIEMEHTOB B 3€MHOM KOPE».

8. O6pa31bl IPOCTHIX U CIOMKHBIX BEIIECTB, METAIIOB U HEMETAILJIOB.

JlaGopaTopHble ONBITHI
12. MonenupoBaHue MOJIEKYJ, COCTOSIIIIUX U3 OJMHAKOBBIX U Pa3HBIX aTOMOB.

13. Onpenenenue npuHaAICKHOCTH BEIIECTB K METaJlJIaM MJIM HEMETAJLIaM.
14. Onpenenenuie NpUHAAICKHOCTH BEILIECTB K MPOCTHIM WM CJIOXKHBIM I10 UX opMysam.

JomaniHue 3KCIepUMEHTbI
11. MonenupoBaHue MOJIEKYII.

12. JlomarniHss anTeyka.

PacuérHble 3agaun
1. BriuncneHne OTHOCUTENBHOM MOJIEKYIISIPHOM MacChl BELIECTBA.

2. Beruucienue MaccoBoit J0JIM aTOMOB XUMHUYCCKOTI'O 3JICMCHTA B COCIMHCHHUH.

HpnMeprle TEMbI HCCJICI0BATECJIbCKHUX ITPOCKTOB
PazBurue HpeI[CTaBJIeHI/Iﬁ 0 CTPOCHHU aTOMA B UCTOPHUU HAYKHU.

OT aTXMMHUYECKUX 3HAKOB K CHUMBOJIaM Bepuennyca.

16



Tema 3. CJIO’KHBIE BEIIIECTBA (8 u)

IlonsiTue crenenn oxkuciaenus. OnpeneneHnue CTEIICHU OKUCICHHS aroma 1o (opmyre
coenuHeHusi. CocTaBiieHWE XHUMHYECKUX (OpMyNT OWHAPHBIX COCOUHCHHN 10 CTEICHSIM
okucineHud. OrmnpeneneHue 3HAYEHUM BBICIIEH IOJOXKHUTEIBHOM M HU3IIEH OTPULIATEIbHOMN
CTEICHEN OKHUCJEHUS aTOMOB JJIEMEHTOB IO HMX MOJIOkKEHHIO B Ilepuomnueckod cucreme
xumudeckux snementoB [[.M. Menneneena.

BunapHble coelMHEeHNsI: COCTaB, HOMEHKJIATypa (CUCTeMaTuyecKas U JJisi HEKOTOPhIX —
HMCTOPUYECKH CIIOKHUBIINECS HA3BAHUA).

du3nyeckre U XUMHUYECKHe SIBJIeHHsI. XUMHAYECKUE peakuuu. [Ipu3Hakum XuMHYECKHUX
peakuuii. 3aKOH COXpaHEHUsI aTOMOB JJEMEHTOB MPU XUMUYECKHX pEaklIusX. YpaBHEHUS

XUMHUECKUX peakuuid. CocTaBieHNe ypaBHEHUI XUMUYECKUX peakiuil. Peakiiuu coequHeHus.

JdeMoHcTpanuu
1. Ilepnoguueckas cucrema XuMudeckux anemeHToB J[.J1. Menaeneesa.

2. O06pa31pl OMHAPHBIX COCTMHEHUIM.
3. Monyuenue cynphuma xemesa(ll).

BuaeoonsiT
dusndeckue W XUMHUYECKHE SBJICHHUS: OOyriWBaHUE Kpaxmana TpH HarpeBaHUH,

MPOKAJIMBAHUE TTOBAPEHHOMW COJIH.

IIpakTHyeckas padora
5. [Ipu3HaKu XUMUYECKUX PEAKITUH.

JlaGopaTopHble ONBITHI
15. O3nakomiieHne ¢ 00pa3aMu OMHAPHBIX COCTUHEHUH.

16. IlnaBnenue u oTBEpACBaHUE NapaduHa.
17. Pa3noxkeHue caxapa npu HarpeBaHUMU.
18. IlpokanuBanue MEIHOM MJIACTUHKU WUJW TPOBOJIOKH.

JomManHue IKCIIepUMEHTbI
13. PactBopenue caxapa U BbIIapUBAHKE MOJYYEHHOTO pPacTBOpA.

14. O6yrnuBanue xiueba.
15. OTHoOLIEHNE MUTHEBOM COBI K BOJE U PACTBOPY YKCYCHON KUCIIOTBHI.

PacuérHble 3agaun
Pemenue 3a1au no maTepuaty TEMBbI.

HpnMeprle TEMbI HCCJICI0BATECJIbCKHUX ITPOCKTOB
XHUMUYECKHUE SBICHUSI BOKpPYT HacC.

OnpeneneHI/Ie XUMHWYCCKUX peaKI_II/Iﬁ IO BHCIITHUM IIPU3HAKaAM.

Tema 4. OCHOBHBIE KJIACCBI
HEOPTAHMYECKHUX COEJUHEHMUIA (5 1)

OKCH}IBI. OHpC)ICJ'IeHI/Ie, MOJIYYCHUC (B3aPIMO,[ICI>'ICTBI/IC IMMPOCTBIX BCIICCTB C KI/ICJ'IOpO,Z[OM),
17



cocTaB, HOMEHKJIATypa, KJIACCH(PUKALIKS 110 arperaTHOMY COCTOSIHUIO U NpuMeHeHne. OKCUIbl B
IIPUPOJIE.

OcHoBanus. OmnpeieneHne, cCoCTaB, HOMEHKIIATypa U Kiaccu(UKammsi o pacCTBOPUMOCTH
B Bojie. OKpacka MHIUKATOPOB (JIAKMYC, peHOMPTANICHH, METHIIOPAHX) B pACTBOpaX IIEIIOYCH.
[IpuMeHeHne OCHOBAHUM.

Kucaorel. OmnpeneneHne, coctaB, KilaccH(UKAIUs IO COCTaBy (COJAEp)KaHHE aTOMOB
KHUCIIOpO/ia, YHUCIIO aTOMOB BOJOpOJa) M HOMeHKIarypa. Pdu3nueckue CBONHCTBA KHCIOT.
JleficTBHE pacTBOPOB KUCJIOT HAa MHIMKATOPBL. KucimoTel B mpupone. [IpuMenenne KUcior.

Coau. Omnpenenenne, cocraB, Kilaccupukanus 10 pPAcTBOPUMOCTH B BOAEC W
HoMeHKIaTypa. CocTaBieHre XxuMuueckux ¢hopmyn cosieid. [Ipumenenue coei.

JdeMoHcTpauuu
1. Ilepnoauyeckas cucrema XuMudeckux annemenToB J[.J1. Menzaeneesa.

2. Tabnuua «PacTBOPUMOCTh KUCIIOT, OCHOBaHHUM U COJIEH B BOJIEM.
. OOpa31ibl OKCUI0B, OCHOBAHUM, KHCIIOT U COJICH.
. Tabnua «®opMyIbl ¥ Ha3BaHUS KUCIIOT M KUCJIOTHBIX OCTATKOBY.
. [lomy4yenune OKCHUIOB IPU TOPEHUH MTPOCTHIX BEIIECTB.

3

4

5

6. «[lepenmBanme) YrIEKUCIOTO Ta3a.

7. JleiicTBHEe KOHLEHTPUPOBAHHOTO PACTBOPA LIENIOYH HA MIEPCTSHYIO TKaHb.
8

. BzauMoielicTBre yriaekucioro raza ¢ i3B€CTKOBOM BOJIOM.

BunaeoonbIThl
1. l'openue cepsl B KUCIOPO/IE.

2. 'opeHne Marausi B KUCIOPO/IE.

JlabGopaTopHble ONBITHI
19. O3nakomiieHHE ¢ 00pa3IiaMu OKCHIOB.

20. O3HakomJyeHHE C 0Opa3liaMi OCHOBaHUH.

21. Okpacka HHIMKATOPOB B BOJIE U PACTBOpAxX IIEIOYCH.
22. Okpacka HHJMKATOPOB B BOJIE U PaCTBOPaxX KUCIIOT.
23. O3HaKOMJIEHHE C 00pa3aMu COJICH.

JomaniHue 3KCIepUMEHTbI
16. PacTuTenpHbIC HHIUKATOPBI.

17. BeipamyBaHue KPUCTAILIIOB COJIH.

IIpumepHbIe TeMbI HCCI1€10BATEIbCKUX MPOEKTOB
PactuTenbHble HHIUKATOPEI.

N3ydeHne cBONCTB KUCIIOT HAa IPUMEPE YKCYCHOM KUCIIOTHI.
I'ne npumenstoT conn?

Tema 5. BEIIIECTBA BOKPYI HAC,
C HAMHU U ITPOTHUB HAC (2 1)
Oxcua Bogopona — Boja. 3HaYCHHE BOJBI JUIS JKM3HU Ha IulaHetre. Boma B mpupoge.

HeKOTOpLIC aHOMAaJIbHBIE CBOMCTBA BOIBI (YMGHLH_IGHI/IC IJIOTHOCTU U YBCIIMYUCHUC 00BEMa npu
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3aMmep3anun). Boma kak pactBopurens. llpumenenue Boabl. Ilonstue o xécTkoil Boje.
PazpymmrensHas cuna BOIbI.

Kucaopoa. 3HaueHue KUCI0poaa A KUBbIX OpraHu3MoB. IIporieccs! AbIxaHus, THUEHUS
u TiaeHus. llpumenenue kuciaopona.

BenrecTBa u kuBo# opranusm. BiusHue Ha opraHu3M 4ejOoBeKa HEJOCTATKa U U30bITKA
HEKOTOPBIX BEUIECTB. BIMsAHME 4YMCTOrO KHUCIOpOJa Ha >KMUBOM opraHusMm. [loBapeHHas cOJib:
noJib3a u Bpea. [loHsTre 0 (pU3HOJOrHIeCKIX, TUITOTOHUICCKIX U THIIEPTOHUYECKUX PacTBOpax.
OTHOCHUTENBHOCTD MOHATHH «SI/D U «JIEKAPCTBOY.

JdeMoHcTpanuu
1. IlnaBaHue JibJja Ha TOBEPXHOCTH BOJBI.

2. PacTBOpHI pa3IUUHBIX BELIECTB.
3. Tabnuua «CmepTenbHbIE J03bI HEKOTOPBIX BELIECTBY.

JlabopaTopHbIii ONIBLIT
24. Bona Kak pacTBOPHUTEIT.

JdomMamiHuii IKCIIepUMEHT
18. YBenuueHnne 00bEMa BOJIBI TP 3aMEP3aHHH.

IIpuMepHBbIe TEMBI HCCTEI0BATEIbCKHUX TPOEKTOB
Camoe HeoObIYHOE BENIeCTBO (aHOMaIbHbIE CBOMCTBA BOBI).

[ToBapeHHast COJIb: MOJIb3a U BPE.

8 kiacce
(2/3 4 B Hepento; Bcero 70/105 u, u3 Hux 4/11 ¥ — pe3epBHOE BpeMs)

Beenenne (5/7 u)

[Ipenqmer xumuu. OCHOBHBIE METONbI MO3HAHMUS B XUMHUU: HAOIIOJCHHE, H3MEpEHUE,
sKcriepuMeHT. BemiecTBa u ux ¢usnueckue cBoiictBa. YacTulipl, 00pa3yrolue BenecTsa. ATOMbI U
MoJiekynbl. Macca aroma. OTHOcuTeNlbHAs aroMHas Macca. ATOMHas €IMHHUIA MAacChl.
Xumuueckue 351eMeHThl. CUMBOJIBI XUMUYECKUX 31eMeHTOB. [lonstue o koadduimeHTax.

JdeMoHcTpanun
Ilepuonuueckas cucrema xumuueckux 3neMmeHToB /.M. Mennaeneena.
BemectBa ¢ pa3nuyHbIMU (GU3HYECKIMU CBOHCTBAMH.
Konnexuun uzaennit u3 xene3a, allOMAHNS U CTEKIIA.
Mogenu MoseKya BOJbl, METaHa, aMMHAKA.
Okpacka nakmyca B HEUTpallbHOM, KUCJIOTHOM U 1IETOYHOM cpeaax.
OnbIThl, TOATBEP)KIAIOIINE PEATBHOE CYIIECTBOBAHWE MOJIEKYJ: HCIAPEHHE BO/IBI,
IyXOB, TEpeMeIIMBaHUE IBYX Ppa3HBIX BEIIECTB (BoJa W TEpPMaHTaHAT Kajus) B pe3yibTaTe
Xa0TUUYECKOI'0 JBMKEHUS UX YACTHII.
7. Tabnuna «Ha3BaHusA, XUMHUYECKHE CHUMBOJBI, TPOUZHOIICHHE CHUMBOJIOB H
OTHOCHUTEJIbHBIE aTOMHBIE MACChl HEKOTOPBIX XUMHUUYECKHUX DIIEMEHTOBY.

S

BupaeoonsIt
«Bynkan» — pazyioKeHUE TUXPOMaTa AMMOHUS.

Jdomamnue YKCIepUMEHTHI
1. UccnenoBanue pU3NUECKUX CBOWCTB BEILIECTB.
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2. [IpoBeeHue uccie0BaHUsL.

IIpakTnuyeckne padoTsl

1. Tlpuémbr oOpamieHuss ¢ JabopaTOpHBIM 000pymOBaHWEM (TOCYyHa, JIAOOPATOPHBIMA
IITaTUB, HarpeBarejbHbIE MPUOOPHI) M OCHOBBI O€30MacCHOCTH MpH paboTe B XUMHUYECKOM
KaOuHeTe.

2. BemectBa m uX (pu3MuecKue CBOWCTBa (OMHCAHUE CBOWCTB BEIECTB, HAIPHMEP
rpaduTa, BOJIbI, TOBAPSHHOW COJIM WJIM caxapa, MeIld, MeJia, MEJHOTO Kylopoca, xeJe3a u T. [I.).

Tema 1. CTPOEHUE ATOMA. CTPYKTYPA NEPHOJIUYECKON CUCTEMBI
XUMHUYECKHUX JIEMEHTOB 1.U. MEH/JIEJIEEBA (8/9 u)

CocraBHble 4yacTu atoma: apo (IIPOTOHBI U HEUTPOHBI), SJIEKTPOHBI, UX 3apsi U Macca.
@u3nyecKuil CMBICI aTOMHOTO (TOPSIAKOBOIO) HOMEpAa XUMHUYECKOro aneMeHTa. CoBpeMeHHOe
OIIpENIETICHNE XUMUYECKOTO IEMEHTA. M30TONbl — pa3HOBHUIHOCTH aTOMOB OJHOTO M TOTO ke
XUMHUYECKOTO JIEMEHTA.

CrpoeHue 371eKTpOHHBIX O0O0JIOYEK AaTOMOB MEPBBIX MBAIIATH XUMHUYECKHX AJIEMEHTOB.
[lonsaTne 00 AIEKTPOHHOM cJlO€ (SHEPreTUYECKOM YPOBHE), O 3aBEPUIEHHBIX U HE3aBEPIIEHHBIX
JJIEKTPOHHBIX ~ CNOSIX. MaKCHMManbHOE YHCIO JJIEKTPOHOB HA  DHEPreTUYECKOM  YPOBHE.
Knaccuduxarus aneMeHToB Ha OCHOBE CTPOEHHSI UX aTOMOB (METaJlJIbl 1 HEMETAJLIBI).

Crpykrypa Ilepuonnueckoii CUCTEMBI XUMHYECKUX 3JIEMEHTOB M 3JIEKTPOHHOE CTPOEHUE
aToma. Manble u OojbliMe Mepuojbl. ['pynnbel UM MOATPYHIBl XUMUYECKHX 3JIEMEHTOB.
@u3NYeCcKUil CMBICI aTOMHOTO HOMEpa, HOMEpPOB NepruoJa MU rpynmsl. M3MeHeHne HeKOTOphIX
XapaKTEePUCTUK M CBOMCTB aTOMOB XMMHYECKHUX 3JIEMEHTOB (3apsl sSApa, paguyc aToma, YUCIIO
3JIEKTPOHOB B 3JIEKTPOHHOM 000JI0YKE, METANINYECKHE U HEMETaNINYeCKUe CBOMCTBA aTOMOB
3JIEMEHTOB U JIp.) B MajbIX NEPUOJAX U IVIABHBIX MOATpyNNax. XapaKTepUCTHKA XUMHUYECKOTO
JJIEMEHTA Ha OCHOBE €T0 MOJI0KEeHUs B [Iepuoandeckoil cucTeMe U CTpOEHUs aToMa.

JdemoHcTpauuu

1. ITepuoanyeckas cuctema xumudeckux sineMeHtoB [[.1. Menzaeneena.

2. Iloptpet I.1. Menaeneena.

3. Mopaenu aToMOB HEKOTOPBIX 3JIEMEHTOB.

4. Tabmuna «M30TOMbI KUCIOPOIay.

5. DIIEKTPOHHBIE CXEMBI aTOMOB BOJIOPO/Ia, TeJIus, JIUTHS, HEOHA, HATPHS, aproHa, Kajausl 1
KaJbLIHs.

Tema 2. XUMUYECKAS CBSI3b. CTPOEHUE BEHIECTB (13/20 u)

Xumnueckue (opmynsl. Munexc. OTHocuTelbHas MOJIEKYJIspHAas Macca BEIIEeCTBa.
Beruucnenus no xumuueckum Gopmyiaam. [IpocTeie u c10xkKHbIE BELECTBA.

[ToHATHS O BaJEHTHOCTH M XMMHUYECKOH cBs3u. KoBasieHTHas cBsi3b, €€ oOpa3oBaHME Ha
IIpUMepax MOJIEKYJ XJIOpa, a30Ta U XJIOPOBOJAOPOAA. DIEKTPOHHBIE U CTPYKTYPHbIE (DOPMYIIBI.
[lonsspHast ¥ HeENoJIsIpHAsl KOBAJEHTHBIE CBSI3U. DJIEKTPOOTPULATEIBHOCT aTOMa XUMUYECKOTO
JJIEMEHTA.

BemectBa MONEKYISpHOTO CTpOeHUs. MoJleKylsipHas KpUCTAJUIMYECKash pelIéTka. 3aKoH
IIOCTOSTHCTBA COCTABA.

HonHas cBsA3b, €€ oOpa3oBaHME Ha NpuMepe XJopujaa HaTpus. BemectBa HMOHHOTO
(HeMoJIeKyIsIpHOTO0) cTpoeHUs. MoHHas KpucTayumyeckas petérka.

IlonsTne crenenu oxuciaeHusd. OmnpeneseHue CTENEHU OKHCIEHHS aTOMa B COEIUHEHHUU.
CocraBneHne XuMU4ecKux (opMys OMHAPHBIX COEIMHEHUN MO CTETIEHSM OKUCIIEHUS! aTOMOB.

KonmnuectBo Beniectsa. Mosb — equHMIa KoaudecTsa BemecTsa. [loctosHnas ABoranapo.
Moumnspnas macca.
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JdeMoHcTpanuu

1. Ilepuoanueckas cucrema xuMudyeckux uieMeHToB .M. Menpeneesa.

2. Mopenu MOJeKys KUCIOPO/ia, BOJbI, XJI0pa, XJIOPOBOJOPOIa, aMMHAKA.

3. O0Opa3ipl IPOCTHIX U CIOXKHBIX BEIIECTB.

4. CxeMsbl 00pa30BaHMs KOBAJICHTHOW U MOHHOM XUMUYECKOU CBS3U.

5. Mogenu MOJIEKYISIpHBIX (YIJIEKUCIBIM ra3, WO, BOJIa) M MOHHBIX (TTOBapeHHAasi COJIb)
KPUCTAJUIMYECKUX PELIETOK.

6. Bosronka nona.

7. O06pa3ibl BELIECTB MOJIEKYIISIPHOTO CTPOCHHUSL.

8. OOpa31ibl HOHHBIX COCTMHEHU.

9. OnbIThI, paCKpbIBAIOIIKE B3aUMOCBSA3b CTPOCHHUS BEILECTBA C €r0 CBOMCTBAMU (BO3TOHKA
MO0J1a M HarpeBaHUe MOBAPEHHOM COJIN).

10. Pa3znuunblie BemiecTBa KOJIMIECTBOM 1 MOJTb.

JlabopaTopHbIii ONBLIT
1. OHpGILGJ’ICHI/IC MPUHAAJICIKHOCTH BECUICCTB K IMIPOCTBIM HUJIU CJIOKHBIM IO UX (1)OpM}’J'IaM.

Pacuérnble 3agaun

1. Brruncnenne OTHOCUTENBHON MOJIEKYIISIPHOM MacChl BEIECTBA.

2. BblunciieHre MacCoOBOM JI0JIM aTOMOB XMMHUYECKOTO 3JIEMEHTA B COCUHEHHH.

3. Beruncnenne MacCOBBIX OTHOIIEHUH MEXIy XHMHUYECKHMMH DJJIEMEHTaMH B JIAaHHOM
BEIIECTBE.

4. Pacu€Thl C WUCMOJB30BAaHUEM (U3MYECKUX BEITUYMH «KOJMYECTBO BEIIECTBA» U
«MOJISIPHAsI Maccay.

5. YcranoBneHue npocreimieil opMyIIbl BEIIECTBA M0 MaCCOBBIM JIOJISIM JIEMEHTOB.

Tema 3. KIACCU®UKALIUA
CJIOKHBIX HEOPTAHUYECKHUX BEHIECTB (6/8 u)

Oxcuppl. Onpenenenue, cocTaB, HOMEHKIIATypa U KilacCU(pUKALINS.

OcHoBanus. OnpezeneHne, cocTaB, HOMEHKIATypa U KJ1accu(hUKaIus.

Kucnotsl. Omnpenenenue, cocraB, HOMEHKJIaTypa U Kkiaccudukauusa. CTpyKTypHbIE
(bOopMyITBI KUCIIOT.

Cpennue comu. OnpeneneHnue, cocTaB, HOMEHKIATypa U kinaccupukanus. Coau KUcible,
OCHOBHbIE, IBOMHbIE, CMELIaHHbIE, KOMILJIEKCHBIE.

JdemoncTpauuu

1. Ilepuoanueckas cucrteMa XxuMudeckux anemeHToB .M. Menneneena.
2. Tabmuna «PacTBOpUMOCTb KMCIIOT, OCHOBAaHHM U COJICH B BOJICH.

3. OOpa31bl OKCUI0B, OCHOBAHHM, KHCIIOT U COJICH.

4. Tabnuna «DopMyIbl 1 Ha3BaHUS KUCIOT U KUCIIOTHBIX OCTATKOBY.

5. Tabmuua «BaxxHelne KUCIOThHI U UX COJIA.

JlaGopaTopHble ONBITHI

2. O3HaKkoMJIeHHE ¢ 00pa3LaMH OKCHJIOB.

3. O3HakoMJIeHHE ¢ 00pa3Lamu coJieil.

4. OnpezaeneHue NPUHAICKHOCTH COECAMHEHUIN K COOTBETCTBYIOLIEMY KJIAcCy (OKCHBI,
OCHOBAHM$, KUCIIOTHI, COJIN) MO UX (hopMysam.

Pacuérnble 3agaun
Pemrenue 3agau mo maTepuany TEMBbI.

Tema 4. XUMHUUECKUE PEAKIIUM (7/11 u)
duznueckre U XUMHUYECKUE ABJIEHUI. XUMUUYECKUE pCaKkuunu. Ycn1oBus BO3HUKHOBEHUS U
TCUCHHUS XHUMHNUYCCKUX peaKuHﬁ. HpI/I3HaKI/I XUMHUYCCKUX peaxuﬂﬁ. 3aKOH COXpaHCHHA MAaCChI
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BEILIECTB TMpPU XUMUYECKUX pEaKIUsIX. YpaBHEHHS XuMuueckux peakuuid. CocraBieHue
ypaBHEHHMH XMMUYECKHUX peakiuid. Knaccudukamuss XuMudeckux peakumii: 1) mo mpu3HaKy
BBIJICJICHUS] WJIA TIOTJIOMICHUS! TEIUIOTHI (3K30- M 3HJIOTEPMHUYECKHE PEAKIUH); 2) MO0 YUCIy U
COCTaBy MHCXOJHBIX BEILECTB M IPOJIYKTOB pPEAKIMM (PEaKLMHU COEAMHEHUS, pa3JIOKEHUs,
3amelieHuss ¥ oOmeHa). Tepmoxumuueckue YypaBHEHHSA. BbIUMCIEHUS 10 XUMHUYECKUM
ypaBHEHUSIM. BBIYHCIICHUS 110 TEPMOXUMHYECKUM YPABHEHUSIM.

ATOMHO-MOJIEKYJISIpHOE ydeHue. 3HadeHue pabor M.B. JlIomoHocoBa misi pa3BUTHS
xuMuH. JKu3Hsp u gestensHocth M.B. JIoMoHOCOBA.

JdeMoHcTpauuu

1. [Tpumepbl PU3HUECKUX U XUMUYECKUX SBICHUM.

2. Ilpy3HaKkd XMMHYECKUX PEaKIMid: W3MEHEHHE IBeTa (B3aMMOJICHCTBHE MOJUIA KaHs C
XJIODHOM BOJIOM), oOpa3oBaHMe ocajaka (moiaydeHue cynbdara Oapus), BBIJCICHHUE Ta3a
(B3auMOJIEHCTBUE CEPHOM WM XJIOPOBOJOPOJHOM KHUCIOTHI C METAJUIOM), BBIJIEJIEHUE CBETa
(ropeHue JIyduHbI, MarHus), MOsIBIICHUE 3anaxa (ToJIydeHUue YKCYCHON KHUCIIOTHI), BBIJCJICHUE WU
MOTJIONIEHUE TEMJIOThl (HeWTpaau3ausi CUIbHON KUCJIOTHI CHJIbHBIM OCHOBAaHHUEM, Pa3IOKEHHE
runpokcuga meau(Il)).

3. OMBIT, TOATBEPIKIAIOIINI 3aKOH COXPAaHEHHS MacChl BEIIECTB.

4. Peakuuu coenuHeHUs (TOpeHME MarHusi WM Y — SK30TEPMUYECKHE DPEaKIH),
pasznoxkeHust (pasznokeHue ruapokcumaa meau(ll) - sHmoTepMHMUeckas peakius), 3aMeIICHHs
(B3aMMOJICIiCTBIE IIMHKA WM JKelie3a C pacTBOpaMu CepHO# kuciotel, cyiabdara memu(ll)),
obmeHa (B3auMoJielicTBUE CylbdaTa HaTpusl M XJOopuaa Oapus, COJSTHOW KHUCJIOTHI M HUTpaTa
cepebpa u T. 11.).

BunaeoonbIThl

1. ®usnyeckue M XUMHYECKHE SBIICHUS: OOyrJIMBaHUE Kpaxmana IMpU HArpeBaHUM U
MPOKAJIMBAHUE TTOBAPEHHOMW COJIH.

2. 3aKOH COXpaHEHMs] MAacChl BEUIECTB MPU XUMHUYECKUX peakiusx (Mojeiab OmbITa
M.B. JlomoHoCOBa).

3. I'opeHnre Marausi B KUCJIOPOJIE.

JlaGopaTopHble ONBITHI

5. ®usnyeckue sABiIeHUs (HaKaIMBaHUE CTCKISTHHOW TPYOKH B TIJITaMEHU TOPEIIKH ).
6. Xumudeckue sBJIeHUs (HaKaJIMBaHUE MEIHOU ITPOBOJIOKH WJTU TUTACTHHKH ).

7. Turmpl XUMUYECKUX PEAKIIH.

IIpakTHyeckas padora
3. [Ipu3Haku XMMUYECKHX PEAKIIHM.

PacuérHble 3ag1aun

1. BeruncneHuss o ypaBHEHHUIO XUMUYECKON PEaKIMK KOJIWYECTBA BEIIECTBA MJIM MacChl
M0 U3BECTHOM Macce WJIM KOJMYECTBY BEIIECTBA OJHOTO M3 BCTYMAIOIIMX UM 00pa3yIOIIMXCS B
pEeaKIiK BEIIECTB.

2. Pacy€Thl o TEPMOXUMHUYECKUM YPABHEHUSIM.

Tema 5. PACTBOPBL DJIEKTPOJIUTHUECKAS JUCCOLIMALIMS (15/21 1)

YucTteie BC€IIIECTBA MU CMECHU BCIICCTB. CHOCO6BI pa3aciiCHuAd cMecei: OTCTanBaHUC,
(I)I/IHLTPOB&HI/IC, BBbIIIApUBAHUEC, C IOMOLIIBIO MAarHuTa.

[lonsarue o pacTBOpax. Hpouecc paCcTBOPCHUS. FI/LZ[paTLI U KPpUCTAJUIOTUAPATHI. Maccosas
JOJIA paCTBOpéHHOFO BCIICCTBA B paCTBOPC. MOJ'ISIpHaSI KOHOCHTpanusa paCTBOPéHHOFO BEII€CTBa
B pacTBOPC. 3HaquI/Ie pacTBOPOB B IPpHUPOAC, TPOMBIIIIICHHOCTH, CEJIbCKOM XO3}II>’ICTB6, 6BITy.

Ilongarne 06 SHCKTPOHHTHHCCKOﬁ AUCCoralnun. 3HCKTpOJ’II/ITLI U HCEIJICKTPOJIUTEI.
OCHOBHLIC MOJIOKCHUA TCOPUHN 3HCKTpOJII/ITI/IIICCKOI>'I AUCCOLIMaIInn. CBOﬁCTBa HNOHOB. CTCHCHB
AUCCOHUaInn. CI/IJ'IBHBIC u cnaGme OJICKTPOJIUTEL. COCTaBHCHI/Ie ypaBHCHI/Iﬁ Aucconualmu.
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KucnoTel, OCHOBaHUS M COJIM B CBETE NPEACTABICHUH 00 3IEKTPOJUTHUYECKOW TUCCOIMALIUH.
OOm1re cBO¥CTBAa pAaCTBOPOB NEKTPOIIUTOB.

Cpena BOAHBIX  pacTBOPOB  ANEKTpoiuToB. OKpacka MHIUKATOpPOB  (JIAKMYC,
¢beHondTamenH, METUIOPaHXK) B BOJIE, pacCTBOpax KHUCIOT H mienoueil. [Tonarue o BogopoaHom
nokazarene (pH).

Peakuuy noHHoro ooMeHa M ycioBHS UX NpoTekaHus. FIOHHO-MOJEKYIsIpHbIE YpaBHEHUS
peaknMii W TpaBWwiIa MX cocTaBieHus. OTMYne COKPAmIEHHOTO HOHHO-MOJICKYJISIPHOTO
YpaBHEHHS OT MOJICKYISIDHOTO YypaBHEHHUS peakuuu. Peakumum oOMeHa, MNpPOTEKaroImue
MIPaKTUYECKHU HEOOPATUMO.

JdeMoHcTpanuu
1. O6pa3ipbl YUCTHIX BEUIECTB U CMECEH.
2. Paznenenue cMecu pacTUTEIILHOTO Macja M BOJIbI IPH MIOMOIIH JCIUTETLHON BOPOHKH.
3. Tabnumna «I110THOCTE PacTBOPOB HEKOTOPHIX BEIIECTB C PA3IMYHOM MACCOBOM N0jei
pPacTBOPEHHOTO BEIIECTBAY.
4. OnpeneneHue IIOTHOCTH PacTBOpa MPH MOMOIIM apeoMeTpa.
HcnbiTanue BEmecTB U UX pacTBOPOB Ha DIEKTPUUECKYIO TPOBOAUMOCTb.
CxeMbl McCcOoMavy AIEKTPOIUTOB C HOHHOW U KOBAJIEHTHOM MOJISIPHOM CBA3SIMH.
BrnusiHre KOHUEHTpAMKM YKCYCHOM KUCJIOTBI Ha 3JIEKTPONPOBOAHOCTH €€ pacTBOpa.
Peakiiun nonHoro oOMeHa Mex Iy pacTBOpPaMH JIEKTPOTUTOB.
Tabnuia «PacTBOPUMOCTh KHUCIIOT, OCHOBAHHUH U COJICH B BOJIEY.

LW

BuneoonnsITnl

Paznenenne cmecu BOJIbI 1 paCTUTEITLHOTO Maciia OTCTAaUBaHUEM.
Paznenenne cmecu kpaxmaia v BOJbl (PUITBTPOBAHHUEM.
Paznenenne cmecu cephl M kele3a ¢ MOMOIIBI0 MarHUTa M BOJIBI.
PactBopenue BemecTs ¢ BBIJCICHUEM TETUIOTHI.

OO6pazoBanue u pa3pylieHUEe KPUCTAUIOTHAPATOB.

HcnpiTanue BEmecTB Ha AIEKTPHUECKYIO POBOIUMOCTb.
DIEeKTPOTPOBOTHOCTH PaCIlIaBa.

Nk W=

JlaGopaTopHble ONBITHI

8. IlpuroToBiieHre pacTBOpa C ONPEACIEHHON MOJSPHON KOHIIEHTpPALUEH pacTBOPEHHOTO
BEIIECTBA.

9. I'maparanus cynbdara meau(Il).

10. Oxpacka UHAUKATOPOB B PA3IUYHBIX Cpeax.

11. Peakiuu noHHOro 0OMeHa.

JomaniHue 3KCIepUMEHTbI
3. Paznenenue cmecu.
4. BeipamuBaHue KpucTasia.

IIpakTuyeckue padoTbl

4. OuucTKa NOBapEeHHOM COJIH.

5. [IpuroToBnenue pacTBopa U U3MEPEHUE €ro TIOTHOCTH.
6. Onpenenennie pH cpenpl.

Pacuérnble 3agaun

Pemenue 3a1au ¢ ucnonap3oBaHuEM (HU3HUECKUX BEIUYUH «MaccoBasi A0JS paCTBOPEHHOTO
BEILIECTBA» U «MOJISIpHAsI KOHIIEHTPALMs paCTBOPEHHOTO BEIIECTBAY.

1. Onpenenenrie MaccoBOM AOJU M MOJISIPHOM KOHIIEHTPAllUM PACTBOPEHHOTO BEIIECTBA B
pacTBope.

2. OmpeneneHre Macc BEHIECTBA M BOJIbI, HEOOXOIUMBIX JJIsi MPUTOTOBJICHHS 3aJaHHOMN
MaccChl pacTBopa.

3. Pacuérhl O ypaBHEHUSIM pEAKIIMii, MPOTEKAIOIINX B pacCTBOpax.
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4. BpluuClieHHE MacCOBOM JIOJHM BEIIECTBA B PAacTBOPE, MOJIYYEHHOM NpH J0OaBICHHH
BEILECTB B UCXOJHBIM pacTBOP WIN yIAJICHUH UX U3 HETO.

Tema 6. BAJXHEHIIIUE KJIACCHI HEOPTAHUYECKHUX COEIWHEHU,
CIIOCOBBI X ITOJYYEHUA U XUMHWYECKHUE CBOVCTBA (12/18 u)

Oxcuapl. CrnocoObl MOJIydyeHHS: B3aUMOJICHCTBHE HPOCTHIX BEILIECTB C KHUCIOPOAOM,
TOPEHHE W pAa3oKEHUE CIIOKHBIX BemecTB. Kiaccupukamuss OKCHAOB MO XUMHYECKUM
CBOMCTBaM: HecoJicoOpa3yrolue U cojico0pasyromue (OCHOBHBIC, KACIOTHBIC M aM()OTEPHEIL).
OTHolIeHne OKCUIOB K BOJE, KUCIOTaM U IesiouaM. B3anuMocCBsi3b IPOCTHIX BELIECTB, OKCHU/IOB
Y TUJIPOKCHUJIOB. 3aBUCHMOCTb CBOMCTB BEIIECTBA OT XapaKTepa 00pa3yIoLIero ero 3JeMeHTa.

OcHoBanus. CrocoObl TMOMy4EHUS PACTBOPUMBIX U HEPACTBOPUMBIX OCHOBAHHUU.
XUMHYECKHE CBOMCTBA: OTHOILEHHE K MHAMKATOpaM, B3aUMOJEHCTBHE C KUCIOTaMH, COJIAMH,
KUCIOTHBIMU W aM(oTepHbIMM  oKcuaamu. Peaknus  HeWTpanuzauuu. Pasnoxkenue
HEPACTBOPUMBIX OCHOBaHMUM MTPU HarpEeBaHMU.

Kucaorel. CriocoObl monydeHuss OECKHCIOPOIHBIX M KUCIOPOJACOAEPXKAIIUX KHUCIIOT.
XUMUYECKHEe CBOMCTBA: OTHOIICHNE K MHIWKATOpaM, B3aUMOJIEHCTBHE C OCHOBAHUSAMM (peaKuys
HelTpanu3aluuu), OCHOBHBIMH U aM(OTEpPHBIMH OKCHJIAMM, MeTaUlaMU. P51 akTUBHOCTH
MeTaJuoB. B3anMopelicTBre KUCIIOT ¢ CoIsiMU. JleTyune u HeycTONYMBBIE KACIIOTHI.

AMporteprble ruapokcuabl.  CrnocoObl  mosydyeHus.  XUMHYECKHME  CBOMCTBA:
B3aUMO/ICHCTBUE C PaCTBOPAMH KUCIIOT U IIeJI0YeH, KUCIOTHBIMU U OCHOBHBIMU OKCHJIaMHU.

Couau. OcHOBHBIE CTIOCOOBI MOTYYEHUSI U CBOMCTBA. B3aumMoaeiicTBrE coeil ¢ KUCI0TaMH,
miesioyaMu, Mexay coOoil, ¢ Merayuiamu. PasnoskeHrne HEKOTOpBIX COJIeH MpH HAarpeBaHMU.
[TonsiTHE O THAPOIU3E COJICH.

I'eHeTnyeckasi cBAI3b MEXAY KilaccaMM HEOpPraHMYECKMX BellecTB. ['eHeTmueckue psiibl
METAJUIOB M HEMETAJUIOB, METAJUIOB, 00pa3yoUX aM(pOTEpHbIE OKCH/IbI U TUAPOKCHUIBL.

JdemoHcTpauuu

1. Topenue kanpuus (yris).

2. Paznoxxenne ruapokcuaa meau(Il).

3. B3aumopeiictBue okcuma kanmbliusg W okcuga yraepona(lV) wm oxcuma cepui(IV) ¢
BOJIOM; UCIBITAHUE MTOJYYEHHBIX PACTBOPOB T'MIPOKCUIOB MHANKATOPAMH.

4. B3zauMoaeiicTBUE OKCHUIA KBNS C COJITHOM MJIM a30THOM KHUCIOTOH.

5. B3aumopeiictBue okcuaa yriepona(IV) ¢ pacTBopoM rHApOKCH I KATbIIHSL.

6. B3auMojielicTBUEe OKCHAA IIMHKA C COJISIHOM KHCJIOTOM W PAacTBOPOM THIPOKCHIA
HaTpusl.

7. Tlony4yeHue HEpaCTBOPUMOIO OCHOBAHUS U €r0 B3aUMOJEHCTBHE C KUCIOTOM.

8. HeliTpanu3anus KUCIOTHI MIETOYBIO (TUTPOBAHUE).

9. B3zaumojielicTBHEe KHCIOTBI C OCHOBAaHHMEM, OCHOBHBIM M aM(pOTEPHBIM OKCHIAMH,
METaJJZIOM H COJIBIO.

10. [lonydyenne rugpoKcuaa UHKA U €ro B3aUMOJICHCTBUE C KUCIOTOM U €O 1IET0YbIO.

11. BzaumopeiicTBue comeil Mexxay coOoi U ¢ MeTalllIaMH.

12. I'mpponus coneil.

13.  OmnbITel, JEMOHCTPUPYIOIIME TEHETHUECKHE CBA3M  MEXKIy  BEIIeCTBaMH,
COCTaBIISIIOIIMMHU TEHETUYEeCKHUE PAIbl MeTalla M HeMeTala: TOpPEeHHEe Kaiublus (cepbl) B
KHCTIOPOJIe, pacTBOpEeHUE 00pa3yIoIIerocss OKCHa B BOJIE U UCIBITAHHE MOJYYEHHOTO pacTBOpa
WHJIMKaTOPOM.

14. OGpa3ipl OKCUIOB, COTEH.

15. Psip akTHBHOCTH METAJLIOB.

16. Tabnuna «PacTBOPHUMOCTh KUCIOT, OCHOBAHHI U COJIEH B BOJIE.

17. Tabnuua «'eHeTnyeckas CBs3b MEKIY KIacCaMu HEOPTraHUYECKUX BEILIECTBY.
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BujaeoonsIThl

1. I'opeHue cepbl B KUCIOPOJIE.

2. X¥MHYECKUE CBOMCTBA HEPACTBOPUMBIX OCHOBAHUH.

3. Peaxmust oomena mexay okcuaom meau(1l) u cepHoit KHCIOTOM.
4. B3aumoeiicTBUE KUCIIOT C METaNIaMU.

5. B3auMoaencTBrEe KUCIOT C COJISIMU.

JlabopaTopHbIe ONBITHI

12. B3aumoielicTBHE OKCHJIa MarHUs ¢ KUCIIOTaMHU.

13. Pacnio3HaBaHMe OKCHIOB HA OCHOBAHUU MX CBOMCTB.

14. TlonyueHue HEPACTBOPUMOI'O OCHOBAHUSI.

15. Peakuus HeHTpanu3anuu.

16. OGHapyxeHue KUCIOT U OCHOBaHUH.

17. Tlomydyenue u cBoOMcTBa aM(OTEPHOTO THUAPOKCHAA Ha TPUMEPE THAPOKCUIIOB
amomuHus, nuHKa wim xpoma(lll).

18. CriocoObI MOTy4IEeHUS COJICH.

19. PacriozHaBaHue PacTBOPOB COJICH C IIOMOIILIO UHAUKATOPOB.

JdomMamiHuii IKCIIepUMEHT
5. B3aumonenicTBre KUCIOT C COJISIMU.

Pacuérnblie 3a1aun
Pemrenne 3aga4d mo matepuamy TEMBI.

9 kJacc
(2/3 u B Hegento; Bcero 70/105 v, u3 HUX 2/4 4 pe3epBHOE BpeMs)

INOBTOPEHHUE U YI'JITYBJIEHUE HEKOTOPBIX BOITPOCOB
KYPCA 8 KJIACCA (6/8 u)

DHepreTUYecKne ypOBHU U TIOJYPOBHHM aToMma, aTOMHbIe opoOutanu. Pacmpenenenue
AJICKTPOHOB B aTOME I10 YPOBHSIM, MTOAYPOBHSIM U aTOMHBIM OPOUTAIISIM.

CBolicTBa HEOPraHWYECKUX COCIMHEHUN BAXKHEUIIMX KJIACCOB B CBETE TEOPHUH
ANEKTPOJUTUYECKON Jucconuanuu. Peakiiuu nonHoro oOMeHa.

IIpakTHyeckas padora

1. Pemmenne sKcriepuMEHTAIBHBIX 3a7a4 1Mo TeMaM «BakHele Kiacchl HeOPraHuYECKUX
coenrHeHu» U «Peakiiuyu HOHHOrO 0OMeHa.

Tema 1. OKUCJIUTEJBbHO-BOCCTAHOBUTEJIBHBIE PEAKIIUUA (4/7 4)

Peakiuu, npoTekaromue ¢ u3MEHEHUEeM U 0e3 M3MEHCHHS CTEICHEH OKHCIICHHsI aTOMOB,
BXOJSIIMX B COCTAaB pearupyromux BemecTB. OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIE PEAKIINU.
Oxucaurean MW BoccTaHOBHTENIH. OKHCIUTEIBLHO-BOCCTAHOBUTENLHASA  JBOMCTBEHHOCTB.
CocraBiieHHE  ypaBHEHUH  OKHCIUTEIbHO-BOCCTAHOBHUTENIbHBIX  peakuuil. PaccraHoBka
KO3 (UIIMEHTOB METOJO0M 3JEKTPOHHOTO OanaHca. DJNEKTPOJIHM3 pacIlaBOB M PaCTBOPOB C
WHEPTHBIM JJIEKTPOJIOM.

JdeMoHcTpanuu

1. B3anMoaeCcTBHE COISHOM KHCIOThI C MATHUEM U OKCHIOM KaJIbIIHS.

2. Topenue cepsl (yrias) ¥ B3aUMOJICHCTBUE TMOJNYYEHHOTO OKCHAA C BOJOW WU
TUAPOKCUIOM HaTpHSL.

3. Ilepuoanueckas cucteMa xumudeckux snementoB /.. Menaeneesa.

4. Dnekrponn3 pactBopa xnopuna meau(ll).

JlabopaTopHBIii ONIBIT

1. OxucAUTENEHO-BOCCTAHOBUTEIHHBIE PEAKIIHH.
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IIpakTuyeckas padora
2. PemieHue SKCHEPUMEHTAIBHBIX 337a4d M0 TeMe «OKUCINTEIbHO-BOCCTAHOBHUTEIBHbIC
peaxmmum».

Tema 2. IEPHOJJUYECKHWHA 3AKOH U IEPUOJUYECKASI CHCTEMA
XUMHUYECKUX 3JIEMEHTOB A.1. MEH/IEJIEEBA — OCHOBA U3YUYEHUSA U
IPEJICKA3AHUS CBOMCTB DJIEMEHTOB M UX COEJITUHEHUM (4/7 )

[lepBrie MOTIBITKU KJIacCU(UKALUU XUMHYECKUX 3JIEMEHTOB. OTtkpbiTHE
JI.1. MenzaeneeBsIM IepuoandecKoro 3akoHa. IIpenckasarenbHass poJib 3TOrO  OTKPBITHS.
ITepnoanueckuit 3akoH u [lepuoanueckas cucreMa xumuyeckux anemeHToB /.M. MenneneeBa B
CBETE COBPEMEHHBIX NPEACTABICHHUI O CTpOCHUM atoma. llepmoanueckoe M3MEHEHUE CBOMCTB
aTOMOB, MPOCTBIX U CJI0KHBIX BEIIECTB (OKCHIIOB, THAPOKCHI0B). CoBpeMeHHast (OpMyIupOBKa
MEePUOINYECKOr0 3aKoHa. [IprurHbI NEpUOINYHOCTH CBOWCTB AJIEMEHTOB U 00pa30BaHHBIX UMHU
BEILIECTB. XapaKTEPUCTHUKAa XMMHUYECKOIO AJIEMEHTa U €ro COEIUHEHHI Ha OCHOBE MOJIOKEHUS
aneMeHnTa B llepuoanueckoil cucreme. 3HaueHHe NEPUOJUUECKOTO 3aKOHA JJISl Pa3BUTHS HAyKU
U TEXHUKH. Poip Iepuoanyeckoro 3akOHa B CO3/JaHMM HAyYHOW KapTwHbBl Mupa. HaydHslid
nojsur J[.1. Menneneena.

JdeMoHcTpauuu

1. Ilepnognyeckas cucrema xumudyeckux 3neMenToB [[.1. Menneneena.

2. Tabmuma «Ilomoxxkenue snemeHToB B [lepunonnyeckoit cucteMe U KUCIOTHO-OCHOBHBIE
CBOMCTBA X OKCHUJIOB Y THAPOKCUIOBY.

3. OmbITHI MO CONOCTABJIEHUIO METAJUIMYECKUX U HEMETAJIMYECKHUX CBOMCTB MPOCTHIX
BEIIECTB.

4. Iloptpet .M. Menneneena.

5. Kunodunem «Kus3ub u Hayunas nestenbHOCTh JI.U. MenneneeBa» (hparmenr).

JlaGopaTopHble ONBITHI

2. CyIHOCTb SIBJICHHSI IEPUOTUIHOCTH.

3. KucnoTHo-0CcHOBHBIE CBOIICTBA THAPOKCUIOB AJIEMEHTOB TPETHETO MEPUOA.

4. KuCIOTHO-OCHOBHBIC CBOMCTBA THAPOKCHIIOB JJIEMEHTOB TJIAaBHOW TOATPYIIIHI

Il rpymimbr.

Tema 3. BOAOPO/JA U ET'O BAKHEWILIUE COEJUHEHMA (7/10 49)

Bogopon — xumuueckuil smeMeHT. CTpoeHHE aroMma, 3JeKTPOOTPULATEIbHOCTh U
creneHu okucieHus. llonoxenne Bogopona B Ilepuoanueckoi cucreme. Bogopoa — mpocrtoe
BeniecTBo. Mouiekysa Bojgopoaa. Mctopusi oTKpbITHsI Bogopoaa. Haxoxaenue ero B mpupoje.
[Tonyuenue BomopoAa u ero (U3NYECKUE CBOMCTBA. XUMHUYECKHE CBOMCTBA (OKHUCIUTEIHHO-
BOCCTAHOBHUTEJIbHAS JBOMCTBEHHOCTh) BOJIOPO/IA: B3aMMOJICHCTBUE ¢ HEMETAUIAMH, aKTHBHBIMH
MeTaJUIaMH U OKCHJAMU METaIoB. BoJiopoa — 3KOJIOTMYeCKH 4ucToe TOIIMBO. [Ipumenenue
BOJIOpoJa. Mephl MPeI0CTOPOKHOCTH TIPH pabOTE C BOIOPOIOM.

Monsapasiii 00b€M Tra3za, 3akoH ABoraapo. OOBEMHBIC OTHOIICHHUS Ta30B B PEAKIIUSX.
OTHOCUTENbHAS IJIOTHOCTH Ta30B.

Oxcux Bogopona — Bojaa. CocTaB, CTpPOGHHE, OCOOEHHOCTH (aHOMaJIbHbIE CBOWMCTBA)
BoAbl. [loHATHE O BOXOPOAHOW CBA3UM. XHMMHYECKHE CBOMCTBA BOJBI: B3aUMOIECHCTBHUE C
AKTUBHBIMHM MeTaJlJIaMU (IIEJOYHBIMHU M MIEI0YHO-3EMEJIbHBIMU) M OKCHJIAMH THX METAIIJIOB, C
KHCIIOTHBIMU OKcHAaMH. KUCIOTHO-OCHOBHBIE CBOMCTBA BOABL. KpyroBOpoT BOJBI B MPHUPOJIE.
3Hauenue Bojabl. Boaa u 310poBre. OxpaHa BOJHBIX pecypcoB. OUMCTKaA BOJIBI.

JdeMoHcTpanuu

1. Ilepuoauueckast cucreMa xumMudyeckux sneMmentoB /.. Menpaeneesa.

2. Tlomyuenue BOIOpOAA W O3HAKOMIIEHHE C €ro (U3NYECKUMU MU XUMHYECKUMU
CBOMCTBAMHU.

3. Ky6 o6bémom 22,4 1.
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4. Monenb MOJIEKYIIbI BOJIBI.

5. OuncTKa BOJbI NEPETOHKOM.

6. BzaumopeiictBue Bojabl ¢ HartpueM, OkcuaoM ¢ochopa(V) U OKCHAOM KalbIus,
UCIBITAHNE TIOJYYEHHBIX PACTBOPOB THPOKCHUI0OB HHIUKATOPAMHU.

BuaeoonsiT

B3psIB rpemyuero rasa.

JKCKypcHus

BonoounctHbie coopyxeHUs.

Pacuyéruble 3a1a4n

1. Pacuértsl ¢ ucnonb3oBaHUEM (PU3NUECKOMN BEIMUMHBI «MOJISIPHBIN 00BEM razay.

2. OnpeneneHne OTHOCUTEIBLHOM TUIOTHOCTH T'a30B.

3. BblunciieHne MO ypaBHEHUSM XMMHUYECKHUX peakuuid oOBEMOB Ta30B IO H3BECTHOMN
Macce MM KOJMYECTBY BEIECTBAa OJHOIO M3 BCTYNAIOUIMX B PEAKUUIO WKW OOpas3yroluxcs B
pe3ysbTaTe peakliy BEIECTB.

4. Pacuét 00bEMHBIX OTHOIIIEHHU Ia30B 110 YPaBHEHUSIM XUMUYECKUX PEaKIUil.

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

OO0mrasi xapakTepucTUKa TaJOT€HOB HAa OCHOBE TOJIOXKEHUS XHMHUUYECKHX DJIEMEHTOB B
[Tepnoanueckoit cucreme. CXoncTBa M pa3iuyuvs B CTPOCHHHM aTOMOB 3JIEMEHTOB IOJIPYIIIBI.
Monekyibl MPOCTHIX BEUIECTB W TaIOTEHOBOJOPOA0B. DU3NUECKHEe U XMMHUYECKHE CBONCTBA
TaJIOTEHOB.

Xiop — xumuyeckuil snemeHT. CTpoeHHe aToMa, 3JIeKTPOOTPULIATEIbHOCTh U CTENEHb
okucnenus. Haxoxnenue B mpupojae. Xiop — mpoctoe BemectBo. [lomydenune xmopa U ero
(u3UYeCKue CBOMCTBA, PACTBOPUMOCTHL B BOjJE (XJOpHas BOJa), JCHCTBUE HA OPTraHU3M.
Xumudeckue (OKHUCIUTEIbHBIE) CBOMCTBA XJIOpa: B3aUMOJCHCTBHE C METaUIaMH, BOJOPOJOM H
JIPYrMMHU HeMeTalllaMH, OpOMHUIaMU M MOAWJAMU, peakius ¢ BoAol. [Ipumenenue xmopa u ero
JNEMCTBUE HAa OpraHu3M. XJIOpPOBOJOPOA U COJSIHAs KHUCJIOTa: TMOJy4YE€HHE, CBOWCTBA.
KauectBenHnas peakuus Ha xjopua-uoH. Kucnopoaconepxaiine KUCIOTHI XJI0pa U UX COJIH.

d1op, Opom, noa. CpaBHUTENIBHASI XapaKTEPUCTUKA OKUCINUTEIBHBIX CBOMCTB IaJIOT€HOB.
KauecTBeHHble peaknuu Ha OpoMUA-, MOIUA-UOHBI W HOJ. [IpuMeHeHue rajaoreHoB U HX
COEIUHEHUN.

JdemoHcTpauuu

1. Ilepnoanueckas cucteMa xumudeckux anementoB .M. Menaeneena.

2. OOpa31pl raJIoreHOB — MPOCTHIX BEIECTB.

3. [TosnydyeHue xjopa v XJOPHOM BOIBI.

4. Ob6ecBeYMBaHNE XJIOPHOM BOJIOW KpacCsIIMX BEIIECTB.

5. [lomyyeHue XJI0POBOJOPOIA U COISTHOM KUCIIOTHI.

6. KauecTBeHHas peakuus Ha XJIOPUI-HOH.

7. CpaBHEHHE pacTBOPUMOCTH HOJa B BOJE, BOJHOM pACTBOpPE HOIUAA Kalius U
OpPraHMYECKUX PACTBOPUTEISIX (CIIUPTE).

BuaeoonsIThl

1. B3aumopeicTBre xjiopa ¢ BOJIOPOIOM.

2. PacTBOpeHME CTEKIa B TUIABUKOBOM KHUCIIOTE.

3. PacTBOpUMOCTb HOJA B CIUPTE.

JlabopaTopHbIe ONBITHI

5. BolTecHeHHe 0/THUX TaJOT€HOB JPYTUMU U3 COETMHEHUH (TaIOTeHUIOB).

6. PactBopuMocTs OpoMa U M0Jja B OPTaHUYECKUX PACTBOPUTEIISX.

7. Pacrio3naBanue noja.

8. PacrioznaBanue XJopua-, OpoMuI-, HOJIHUI-HOHOB B PacTBOpaXx.

IIpakTnuyeckas padora

3. T'anorensl.
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PacuérHble 3agaun

1. Pemienue 3a1a4 no maTepuainy TEMBI.

2. Beruncnenne maccol (00bEMa, KOJIMYECTBA BELIECTBA) MPOAYKTA PEAKLIUU, €CIIA OJTHO U3
pearupyomux BEemecTB JaHO B U30BITKE.

Tema 5. 3BAKOHOMEPHOCTH ITPOTEKAHUS XUMHUYECKHAX PEAKIIAM
N UX KIJACCUDPUKALIUS (4/6 1)

[ToHsiTHE O CKOPOCTHM XMMHYECKOM peakuuu. Peakuyum TrOMOr€HHbIE U TE€TEPOTECHHBIE.
@DaxToppl, BAUSIOUIME Ha CKOPOCTb XMMHUYECKHUX PEAKLMH: MPUPOAA, KOHIEHTpALUsl BEILECTB,
IUIOL[a/lb  [OBEPXHOCTH CONPUKOCHOBEHMSI pearupyrollMX BEUIECTB, TeMIleparypa H
katanmzarop. HeoOpartumsie u oOpatiumMele peakunu. Kinaccndukamus XMMUYECKHX PeakIuid 1Mo
Pa3IMYHbIM PU3HAKAM.

XUMHYECKOE PAaBHOBECHE U YCIOBHS €r0 CMELICHHUS.

JdeMoHcTpanuu

1. OmpiThl, OKa3bIBAIOIINE 3aBUCUMOCTh CKOPOCTH XMMHUYECKHUX PEAKIMH OT MPUPOJIBI
pearupyromux BemecTB (B3aMMOJCHCTBUE ATIOMUHUSA U JKejie3a C COJISTHOM KHUCIOTOW WIIH
B3aUMO/ICHCTBUE IIMHKA C YKCYCHOM U COJISTHOM KHMCIOTaMM), KOHIIEHTPAllUUd U TeMIepaTypbl
(B3aumozeiicteue nuHkKa uian okcuaa menu(ll) ¢ cepHoil KMCIOTON pa3nMUHON KOHLIEHTpAaLUU
IIPH pa3IMYHOM TeMIieparype), Katanuzaropa (pa3inokeHne IepoKCUaa BOJA0OPOIa B MPUCYTCTBUU
okcuna mapraama(lVv)).

2. CMmenieHre XMMUYECKOTO pPaBHOBECHUS IMPU M3MEHEHHWU KOHIEHTpPAlMU BELIECTB Ha
npuMepe peakuu Mexay xiaopuaom xeneza(lll) u ponanuaom kamus.

JlabopaTopHbIii ONBLIT

9. BnusiHue miomaan moBepXHOCTH TBEPJOTO BEIIECTBA HA CKOPOCTh PACTBOPEHUS Mea B
COJITHOM KHCIIOTE.

Tema 6. IOAT'PYIIIIA KUCJOPOJA (9/12 v)

OO6mrast XxapaKTepuCTUKA 3JIEMEHTOB IOTPYIITBI KUCIOPO/IA.

Kuciaopon — xumuyeckuid sneMmeHT. CTpoeHHME aTroMa, 3JIEKTPOOTPULIATEIBHOCTh U
creneHn okucienus. Haxoxnenue B mpupose. Kuciopon — mnpocrtoe BemectBo. [lomyuenue
KHCJIOPOJia, €ro (U3MYECKHEe M XUMUYECKHE (OKUCIHMTENIbHBIC) CBOMCTBA: B3aUMOJICUCTBHUE C
MeTaJUlaMd U HeMeTalaMu. Poib KUCIOpoJa B IPUPOJIE M €ro MpUMEHEHHE. AJUIOTPOIHBIE
BUAOM3MeHeHUs kuciopoaa. O3oH. [lomydenue, cBoiicTBa U npuMeHeHue. JleiicTBue 030Ha Ha
opranu3M. O30HOBBIN AT 3€MJIH.

CocraB Bo3ayxa. CpeaHsisi MOJISIpHAs Macca CMECH.

Cepa. CtpoeHue aToma, CTEIeHU OKucieHus, auotponusa. Cepa B npupone. Gusnyeckue
U XUMHUYECKHE CBOHCTBA (OKHUCIUTEIHbHO-BOCCTAHOBHUTEIIBHAS  JBOWCTBEHHOCTh) CEPHI:
B3aMMOJICIICTBUE C METajulaMH, BOJAOPOJOM, KHUCIOpOoJIoM. B3aumonelcTBue cepsl ¢ Ipyrumu
HeMmeTauiamu. [IpuMmenenue cepel.

CepoBopopon. Haxoxxnenue B mpupojie, NOdydeHHe, (PU3MUECKHME M XUMHUYECKUE
cBoiicTBa. JlelicTBue cepoBojiopoaa Ha opranusM. [lonstue o I[1JIK. CepoBogoponnas kucioTa.
Cynbdunel. KauecTBeHHass peakiuss Ha CcyibGuA-woH. [IpuMeHeHHe cepoBoJopoja U
Cynb(uIoB.

Oxcun cepoi(IV). Ilomyuenue, cBoiictBa u mnpuMeHeHue. CepHuUCTas KHCIOTA.
KauectBeHHas peakuus Ha CynbPUT-HOH. KUCTOTHBIC JOXKIH.

Oxcnpa cepoi(VI). Iomyuenue u cBolicTBa.

CepHasi kucJIoTa, €€ (U3NUECKUe U XUMHUEcKue cBoiictBa. CBoiicTBa pazbaBiieHHON U
KOHUEHTPUPOBAHHOW CEPHOM KHUCIIOTHI. JIEMCTBUE KOHIIEHTPUPOBAHHOW CEPHOM KHUCJIOTHI Ha
opraam3M. Cynbdarel. KauecTBeHHas peakius Ha cyib(haT-uoH. Peakiuu, nexaiiyue B OCHOBE
MOJYYEHUS] CEPHOM KUCIOThI. 3HaYEHUE CEPHON KUCIOThHI B HAPOJHOM XO3SIIICTBE.
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JdeMoHcTpanuu
1. Ilepnoauueckas cucrema xumuueckux aneMenToB .M. Menneneesa.
2. TlonmydyeHue KHCIOpOJa W O3HAKOMIICHHE C €ro (U3UYECKHMH ¥ XUMHYECKUMU
cBoiictBamu. PacriosHaBanue Kuciopoja.
3. O6pa3sisl cepbl U €€ TPUPOIHBIX COSAUHEHHA.
4. BzauMmoelicTBUE CEpbl C METALIAMU M KUCIIOPOAOM.
5. Pacno3HaBaHue cyinb(uI-HOHOB B PacTBOPE.
6. KauecTBeHHast peakiusi Ha CylbPUT-UOH (oOeciBeurBaHUE pa3z0aBIECHHOTO PacTBOpPA
¢bykcuHa).
7. B3anmoieficTBHE KOHIICHTPUPOBAHHOM CEPHOM KUCIIOTHI C MEABIO U CAXAPOM.
BuaeoonsIThl
. ['openue xenes3a B KUCIOPOAE.
. T'openue docdopa B kucmopoe.
. [lonyyenue kucmopoa.
. [lonyuenue 030Ha u €ro omnpeneneHue.
CocraB Bo3ayxa.
. [lony4yeHue rIacTU4eCKOu cephl.
. B3anmoieficTBre cepel C HATPUEM.
. Peakuys cepHOM KHUCIOTHI C OPraHMYECKUMHU BEIECTBAMM.
JlabopaTopHbIe ONbITHI
10. KavyecTBeHHast peakius Ha CyabQHI-HOH.
11. KauecTBeHHas peakuus Ha CyabQUT- U CyIb(aT-HOHBI.
IIpakTHyeckas padora
4. PemieHue 3kcrepUMeHTaANbHBIX 3a7a4 1o TeMe «Iloarpynna kuciopoaay.
Pacuérnbie 3aga4n
1. Pemenue 3aay mo Marepuany TEMBI.
2. Beruncnenue Macchl Uiu 00bEMa MPOIYKTa PEaKIMK 10 U3BECTHOW Macce WIH 00BEMY
HCXOJIHOTO BEIIECTBA, COAEPIKAILEr0 IPUMECH.
3. Boeruucaenus ¢ ucnonb3oBanueM 3HadeHus T1JIK.

Tema 7. IOAT'PYIIIIA A30TA (9/11 4)

OO11ast XxapaKTepUCTUKA IEMEHTOB MOArPYIIIBI A30TA.

A30T — Xxumudeckuil snemeHT. CTpoeHHue aToma, JIEKTPOOTPHULATEIBHOCT U CTENEHH
okucnenus. Haxoxnenue B npupoge. A3oT — mnpoctoe BeuiectBo. Ilomyuenue u ¢usndeckue
cBoiicTBa. XUMHUYECKHE CBOMCTBA (OKUCIMTEIbHO-BOCCTAHOBUTEIbHAS IBOMCTBEHHOCTh) A30Ta:
B3aMMO/IEHCTBHE C METAJNIaMH, BOJIOPOJIOM U KuciopoJioM. [Ipumenenue a3ora.

Ammuak. CTpoeHHe MOJEKYNbl, HOoJydYeHue, (U3NYEeCKUe U XUMHUYECKHUEe CBOMCTBA:
TOpeHue, B3auMOJICHiCTBHE € BOJOH, KUCIOTaMU U OKcuaamMu MeTtayioB. Cosii aMMOHUS, UX
noJiydeHue u cBoiictBa. KadecTBeHHast peakuus Ha MOH amMoHus. IlpumeHeHne ammuaka u
COJIEM aMMOHMUSL.

Oxcuabl a3zora. [lomydyeHue, cBOMCTBa, eHCTBHE Ha OPraHU3M M OKPYKAIOLIYIO CPEdy
okcuoB azota(Il) u (IV). AzoTucras kucnora.

A3oTHast kucjaora. Pusznyeckne W XUMHUYECKHE  (OKUCIIMUTENIbHBIE)  CBOWCTBA!
B3aMMO/ICHCTBHE C METaJUIaMH, CTOSIIIUMHU B DAy aKTUBHOCTH HOcCie Bojoponaa. Peakiuw,
JeKaliie B OCHOBE HPOMBIIIJICHHOTO TMOJTy4eHUsl a30THOM KHcHOoThl. IIpumeHeHue a3o0THOM
kucinoTel. Hurpatel. KauecTBeHHas peakiust Ha HUTpaT-uoH. KpyroBopoT a3ora B mpupo/e.

®ocpop. CrpoeHue aromMa, 3JIEKTPOOTPULATENBHOCT U  CTENEHH  OKUCIICHUS.
Haxoxxnenue B mnpuposae. AmtoTporusi (Oenblid, KpacHbl, u4€pHbIil (ocdop). AromHas
KpHUCTaJNIM4ecKasi pemérka. XuMU4Yeckre cBoiicTBa gochopa: B3auMoecTBUE ¢ METAJUIaMU U
kucinopoaom. Baxuetiue coenunenus Gocdopa: okcuasr pocdopa(lll) u (V), oprodochopnast
kucinora, ¢ocdarel U ruapopocdarel. KauectBennas peakuus Ha docdar-uoH. KpyroBopot
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docdopa B mpupose. [Ipumenenne Gochopa 1 ero coeqMHCHUN.
MuHepanbHble y100peHus. A30THbIe, pocopHbIe U KaTUiHBIC yI00pEHUs.
JdeMoHcTpanuu

. [lepuoanueckas cucrema xumudeckux anemenTos JI.1. Menneneesa.

. PactBopenue ammuaka B Bojie («PoOHTaH).

. ['openne amMuaka B KMCIIOpOJIE.

. BzaumoieiictBre ammuaka ¢ X0poBoaopoioM («ZIpiv 6e3 orHs»).

. BzaumoericTBre KOHLIEHTPUPOBAHHOM a30THOM KUCIIOTHI C MEABIO.

. BerbIxuBanue Ti€roel JIYYMHKH B ITapax a30THOM KUCIIOTHI.

. O6pa31pl MUHEpPAIbHBIX Y100pEHUH.

. Cxemsbl «KpyroBopoT azota B mpupoae», «Kpyrosopot dochopa B mpupoae».

BuaeoonnsIThl

1. T'openne aMMuaka B KUCIOPOJE.

2. Tepmuueckoe pas3ioKeHNe HUTpaTa Kalusl.

3. CpaBHeHUe TeMIIepaTyp BOCIUIaMEHEHUs OJIOT0 U KpacHOTO ¢ocdopa.

4. TlpeBpamenue kpacuoro ocdopa B 6€bIit.

5. BzaumoneiictBue xiopa ¢ ¢pochopom.

JlabopaTopHbIe ONbITHI

12. KayecTBeHHast peakiys Ha COJIM aMMOHHSL.

13. KauecTBenHas peakmus Ha hocdar-HoH.

I[IpakTnuyeckne paéoThl

5. [lonyyenne amMuaka u u3ydeHue ero cBoicTB. Conu aMMOHMUS.

6. MuHepanbHbIe YI0OpEHHS.

Pacuérnbie 3axaun

Pemenue 3a1ay no maTepuaty TEMBbI.

CONOOIT A WN—

Tema 8. IOAI'PYIIIIA YI'JIEPOJA (6/9 4)

OO01ast xapakTepUCTUKA AIEMEHTOB MOATPYIIbI YTIepoaa.

Yraepon — xumuyeckuid syeMeHT. CTpoeHHe aroMa, >3JEKTPOOTPULATEIBHOCTh U
CTETIEHU OKHUCJICHUS. YTJIEepoJ — MPOCTOE BEIIECTBO. AJUIOTPONHbIE MOAUGUKALUU (aaMmas,
rpaduTt, kapoun, QymiepeHsl) U ux cporicta. [lonarue 06 agcopOmuu. XMMUYECKHE CBONMCTBA
(OKHMCIIUTEIBHO-BOCCTAHOBUTENIbHASL JIBOMCTBEHHOCTh) YIJIEpoJa: TOpPEHHE, BOCCTAaHOBIICHUE
OKCHJIOB METAJNIOB, B3aUMOICUCTBUE C METAIIAMU U BOJOPOJAOM.

Oxcuapl yraepoaa(ll) m (IV), nosyueHnue, cBoMCTBa U npuMeHeHue. JleiicTBue okcuaa
yraepona(ll) ma opranusm. YronbHas KuciaoTa, kKapOoHaTsl U rugpokapOoHaTsl. KauecTBeHHas
peakiuss Ha KapOoHaThl M ruapokapOoHatbl. [IpumeHeHHMe coneil yrojlbHON KHUCIOTHI.
VYrnepos — ocHOBa KUBOH (OpraHu4eckoi) mpupoisl. KpyroBoport yriepojaa B mpupoe.

Oxpana atMocepHOro Bo3ayxa ot 3arpsasHeHuil. [lapHukoBbIit 2 exT.

Kpemuunii — xumunueckuil snemeHT. CTpoeHHe aToma, 3JIEKTPOOTPULATEIBHOCTh U
creneHu okuciieHus. Haxoxnenue B npupone. Kpemuuii — npocroe BeuectBo. [lomyuenue u
¢usznueckue  cBoiicTBa.  XHUMHUYECKHME  CBOWCTBAa  (OKHCIUTEIBHO-BOCCTAHOBHUTENbHAS
JIBOMCTBEHHOCTh) KPEMHUS: B3aUMOJICHCTBHME C HeMmeTraulaMu U MeTamnamu. Oxcua
kpemuusa(IV) u kpemHHeBas KUCIOTa, CHIMKAaThl. KpemMHUII — OCHOBa HEXHBOU
(meopranunyeckoii)  mpupoabl.  Ilpumenenue  kpemuusa. [loHsTHe 0  CHJIMKATHOM
MIPOMBIIIITIEHHOCTH (TIPOU3BOJICTBO KEPAMHUKH, CTEKIIA, [IEMEHTa, OETOHA, XKEeJIe300€TOHa).

O0600menne. Bogopoausie coenuHeHus HeMerauioB IV-VII rpynm, ux cocraB u
CBOMCTBA. 3aKOHOMEPHOCTU M3MEHEHUSI KHUCIOTHO-OCHOBHBIX CBOMCTB BOJHBIX PACTBOPOB ITUX
COEIMHEHUH B EpHOJIaxX U IJ1aBHBIX noArpymnmnax [lepuoanueckoil cucTeMsl.

JdeMoHcTpanuu

1. Ilepuoauueckasi cucreMa xumudeckux snementoB [[.1. Menpaeneesa.

2. OOpasupl MPUPOAHBIX COSAMHEHHN YTIepoAa W KpPEeMHHUsS, HW3JeNHA U3 CTEKIa,
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KEpaMUKHU.
3. Mozenu KpUCTaJUIMYECKUX PEIIETOK amasa U rpadura.
4. T'opeHue Marsus B yIriIEKUCIIOM Trase.
5. OtHomIEeHNE KapOOHATOB U THAPOKAPOOHATOB K KUCIOTAM.
6. Cxema «KpyroBopoT yriepoja B Ipupoe».
7. ®unbM, TOCBAIEHHBIN MPoOJIeMe 3arps3HEHUs BO3IyXa.
8. [Tomy4yeHne KpeMHUEBOM KUCIIOTHI.
BuaeoonsIThl
1. Tymenue nmiiaMeHu YrieKuciabiM ra3oMm.
2. XumMu4ecKre CBOMCTBA YIIEKUCIOTO ra3a.
3. U3ydeHue CBOMCTB OKCHUJIa KPEMHHMSL.
4. TpaBnenue crekiia PTopoBOIOPOIOM.
Jomamnuii JKCIepuMeHT
1. AncopOuuoHHbIE CBOWCTBA YIJIA.
JlabopaTopHbIe ONbITHI
14. Pacnio3naBanue KapOOHATOB.
15. CoiicTBa BOJHBIX PaCTBOPOB BOJOPOJIHBIX COETUHEHUI HEMETAIIOB.
IIpakTnuyeckmne paéoThl
7. llonyuenue oxcuna yriepoaa(IV) u uzyuenue ero cpoiicts. CBoiicTBa KapOOHATOB.
8. PemeHne skcriepruMeHTANBHBIX 3a4a4 10 Teme «HeMeTranisl 1 uxX COeTMHEHUS.
Pacuérnnie 3agaun
Pemrenne 3aga4u mo maTepuay TEMBI.

Tema 9. METAJIJIBI U UX COEAUHEHMUSI (10/16 )

OO0mas xapakTepucTuka MeTa/uioB. [lonokeHHe 37I€MEHTOB, 00pa3yIOUIUX MPOCTHIE
BelllecTBAa — MeTa/ulbl, B Ilepuonmyeckoil cucremMe, OCOOCHHOCTH CTPOEHMSI UX AaTOMOB,
paanychl aTOMOB, JIEKTPOOTPULIATEIBHOCTD, CTETIEHN OKUCIeHHs. MeTtamsl B ipupoae. O6mue
CHOCOObI MOJTYYEHHUS METAIOB (MMUPOMETAILTYPIHUsl, THAPOMETAITYPIHsl, SJIEKTPOMETAILTYPTHS).
[IpocTeie BemiecTBa — MeTaUIbl. MeTalMyeckass XUMHUYECKas CBS3b W METAJIMYECKas
KpUCTAJIJIMYECKas pemérka. XapakTepHble (U3MYecKHe CBOWCTBA METaUIOB. XUMHUYECKHE
(BOoccTaHOBUTEINBHBIE) CBOMCTBA METAILIOB. P akTMBHOCTH MeTauioB. OTHOLIEHHE METAJIOB K
HEMeTaJllaM, PaCTBOpPaM COJIEH, KUCIIOT U BOJIE.

Amomunuii. CtpoeHue atoma amoMHUHMA. Ero mpupoaHble COEIMHEHHUs, IOJIyYEHHE,
¢buznueckue U XMMHUYECKHE CBOMCTBA. B3ammoneiicTBue ¢ HemMeTamuiaMy, OKCUAaMU METaJlIoB,
pacTBopaMu KUCIOT M wienoued, Bogoi. CoeqMHeHHs aTOMUHUA, aM(pOTEPHOCTh €ro OKCHUIa U
rugpokcuaa. KadyecTBeHHas peakuuss Ha HMOH altoMUHMs. [IpuMeHeHue anrOMUHUS U €ro
COEIMHEHUI.

Maranii m kaapmumit. OOmas XapakTepUCTHKAa XHMHUYECKHUX OJJIEMEHTOB TJIaBHOU
noarpynmnsl Il rpynnel. CTpoeHre aTOMOB MarHusg W Kaybls. Marauii 1 KajapUuid B IPUPOAE,
CHoCoObI UX MOMYy4eHHUs, (PU3HUECKUe U XUMHYecKue cBoiicTBa. OCOOEHHOCTH CBOWMCTB MarHusl.
Baxxneiiire coeivHeHUss MarHus U KajbIUs (OKCUIBI, THUIPOKCHIBI M COJH), UX CBOMCTBa U
npuMeHeHne. KadyecTBeHHas peakiusi Ha MOH Kalblus. buosnormyeckas pojib U MPUMEHEHHUE
coenuHEeHUN MarHus U Kanbius. JKECTKOCTh BOJBI U crocoObl €€ ycrpaHeHwus. [IpeBpaienus
KapOOHATOB B MPUPOJIE.

Ilesounbie MeTaabl. OOmas XapaKTepUCTHKAa XHUMHYECKUX JJIEMEHTOB TJIaBHOU
noarpynmns! [ rpynnel. CTpoeHne aTOMOB IIEJNIOYHBIX METAJIOB. PacmpocTpaHeHue MIEeTOYHbIX
METaJJIOB B MPHUPOJIE U CIOCOOBI UX moydeHus. Ou3nueckrue U XUMHUYECKUe CBOWCTBA MPOCTHIX
BEIIECTB M BAXKHEHIINX COCAMHEHUN (OKCHUIBI, TUIPOKCUIBI, CONH). buonorudeckas poip H
MIPUMEHEHNUE COCTUHEHUN HATPUsL U KaJlus.

Kene3o. OcoOeHHOCTH CTpOEHHUS aToMa XKeje3a, CTeNeHW OKucieHus. [lpupomHbie
COCIMHEHUS IKelle3a, €ro TMoydeHue, (Qu3mveckue W XUMHUYECKHe CBOMCTBA. OKCHIBI,
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ruppokcusl u cosn xenesa(ll) u (II). KauectBennsle peakuuu Ha noHbl Fe?* u Fe®*. Cruapel
Kejle3a — 4Yyr'yH, CcTajb. 3JHAUEHUE JKEJe3a U €ro COCOUHEHHMM B JKM3HEHHBIX IIpolieccax U B
HapoHOM xo03siicTBe. Koppo3us MeTaioB U ciocoObl €€ mpe 0 TBpaIICHHUS.
JdeMoHcTpanuu
1. Ilepnoauueckas cucrema xuMmuueckux eMmenToB .. Menneneesa.
. O0pas1pl MUHEpaJIOB, METAJUIOB U CILJIABOB, AJTFOMUHUS, U3ACIIUNA U3 AITFOMUHUSL.
. OTBITHI, MOKA3BIBAIOIIME BOCCTAHOBUTEIHHBIE CBOMCTBA METAILIOB.
. BzaumoerictBue HaTpus U KalbUUsl C BOJOM.
. OkparmvBaHue JIaMCHH HOHAMHY KJIbIIWS, CTPOHIIHS B Oapusl.
. KadecTBeHHbBIE peakiiuy Ha HOHBI KaJblius, Menu, uHKa, sxenesa(ll) u (111).
. BzaumonericTBue xesne3a ¢ pacTBOpamu COJIEN U KUCIIOT.
. [Monyuenue u uccienopanue cBoicTB ruapokcuioB xkenesa(ll) u (111).
BuneoonbIThl
1. JleMoHcTpaIusi OKCUIHOM IJIEHKH HA aTFOMUHUH.
2. B3aumoelicTBre alFOMUHUS ¢ OpOMOM.
3. T'openue amoMUHUS HA BO3TyXeE.
4. Topenue MarHus B yriieKUCIIOM rase.
5
6
7

0N DN kW

. B3anmoerictBre HaTpus ¢ BOJION.
. B3anmoerictBre xjiopa ¢ KaJueM.
. B3aumonielicTBue xjopa ¢ xKene3oM.
JlabopaTopHbIe ONbITHI
16. TlomyueHWe THAPOKCHIA AQIIOMHHHS U WCCIICJIOBAaHHE €ro KHCIIOTHO-OCHOBHBIX
CBOWCTB.
17. OxpammBaHue MJIaMEHU COJIIMH KaJIbITHS.
18. XK€cTtrocTh BOBI U €€ ycTpaHEHHE.
19. OxpammBaHue MIaMeHU COJIIMH HATPHUS U KaJTUs.
20. KauecTBeHHBIC peaKIInM Ha HOHBI JKeJe3a.
HccnenoBarenbckoe 3a1aHue
HccnenoBanue 3arpsi3HEHHON BOIBI.
JoMamiHui IKCIIEpUMEHT
2. Koppo3us u 3amura MeTamioB OT KOPPO3HH.
IIpakTHyeckas padora
9. Pemrenue skcriepuMeHTANIBHBIX 337a4 10 TeMe «MeTauibl U UX COSTUHEHUS.
Pacuérnnie 3agaun
1. Pemenue 3a1a4 o MaTepuany TEMBbI.
2. Onpenenenue cocraBa CMECH, KOMIIOHEHTbI KOTOPOW BBIOOPOYHO B3aUMOJCHCTBYIOT C
yKa3aHHBIMH peareHTaMu.

TEMA 10. XUMMUS U OKPYKAIOLIASI CPEJA (3/6 4)

BemectBa um marepuasnbl B IOBCEJIHEBHOW >KM3HM 4YeloBeka. Mepbl 0€30MacHOCTH INpHU
oOpalieHun C mpenaparamMu OBITOBOM XUMHM, JekapcTBamMu. Pojib XUMUM B pELICHUH
9KOJIoTHYecKUX npobieM. OXpaHa oKpyKarollel cpefbl, FJHepreTuueckas npobsiaema, cbipbeBas
npobiema, Ipo0BOJILCTBEHHAS Mpobiiema.

BOCIIUTAHHME OBYYAIOIHIUXCA CPEACTBAMHA YYEBHOI'O KYPCA
«OCHOBbBI HEOPTAHUYECKON XUMUW»

B cootBerctBun ¢ Konnenuuell ayXOBHO-HPAaBCTBEHHOTO pPa3BUTUS M BOCIMTAHUSA
JMYHOCTH TpakaaHuHa Poccuu, Hanbosiee CHCTEMHO, MOCIENI0BATEIbHO U INIyOOKO TyXOBHO-
HPAaBCTBEHHOE Pa3BUTHE U BOCHHMTAHUE JIMYHOCTU MPOUCXOJIUT B cdepe oliiero oopazoBaHus,
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I7Ie pa3BUTHE M BOCIUTaHHME OOECIIEYEHO BCEM YKIAJOM MLIKOJBHOM >kKu3HU. Bocnuranue u
coLMaNM3anusl 00yJaroUMXCsl MPH MOJIYYeHUH UMHU O0Iero o0pa3oBaHUs OCYIIECTBIISIOTCS Ha
OCHOBE 0a30BBIX HAIMOHAJIBHBIX IIEHHOCTEH POCCHUHCKOTO OOIIECTBA, TAKUX KaK MaTPUOTHU3M,
COLIMAJIbHAs COJIMAAPHOCTh, IPAXKIaHCTBEHHOCTD, CEMbSI, 3/10POBbE, TPy U TBOPYECTBO, HAYyKa,
HCKYCCTBO, IIPUPOJia, YEJIOBEUECTBO, U HAIPABJIECHbI HA Pa3BUTHE U BOCIMTAHUE KOMIIETEHTHOI'O
rpaxaanuHa Poccuu, npuHumaroniero cyaps0y OtedecTBa Kak CBOIO JIMYHYIO, OCO3HAIOLIETO
OTBETCTBEHHOCTbh 3a HACTOsIIEe M Oyayllee CBOEH CTpaHbl, YKOPEHEHHOTO B JYXOBHBIX H
KYJIbTYPHBIX TPaJULUsAX MHOTOHALIMOHAIbHOTO Hapoaa Poccun.

CucreMHOE pellleHue BaKHEHIIMX 3a/ad pa3BUTUS MHTEJUIEKTYaJIbHBIX CIOCOOHOCTEN
JUYHOCTH OOY4YaloIIMUXCSl M BOCIHUTAHUS COLMAIbHO OTBETCTBEHHBIX TpaKJaH IpU3BaHA
obOecrieunth u peanusanus KoHuenmuu mpenogaBaHust y4eOHOro mnpenmera «XUMHS» B
oOpa3oBaTenbHbIX opraHuzauusax Poccuiickoit ®enepanuu, peaqu3yrOlMX OCHOBHbBIE
oOuieo0pa3oBareabHbIE IPOrPaMMBbl, KOTOpas yTBepkaeHa pemenreM Kosmnerun MunucrepcTa
npocsernieHus: Poccuiickoit @enepanuu (mpotokod ot 3 aekadps 2019 r. Ne [1K-4BH).

Henssm BocnuTaHus OOYyYaroOIIMXCS OTBEYAIOT JIMYHOCTHBIE PE3YJIbTaThl OCBOCHMUS
OCHOBHOM 00pa30BaTeNbHON MPOTPaMMBI, BKIIOYAIOIINE OCO3HAHUE POCCUUCKON Tpa)IaHCKOM
UJEHTUYHOCTHU B MOJIMKYJIBTYPHOM 00111eCTBE; CHOPMUPOBAHHOCTH IIEJIOCTHOIO MUPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAyKHU; TOTOBHOCTh OOYdYaloOIIUXCS K
CaMOpa3BUTHUIO U CaMOOOPa30BaHUIO, CAMOCTOSITENILHOCTH U JINYHOCTHOMY CaMOOIIPEJIEICHHUIO;
TOTOBHOCTb U CIIOCOOHOCTh K OCO3HAHHOMY IIOCTPOEHMIO JajbHeHIIed WHAMBUAYATIbHOMN
TpaekTopuu 00pa3oBaHUs, BbIOOPY Mpodeccun U NpodhecCHOHATBHBIX MPEANOYTEHUN ¢ YUETOM
YCTOWYMBBIX  IO3HABATEIbHBIX  HMHTEPECOB; CHOPMUPOBAHHOCTh HMX  MOTHBAIMM K
L[eJIeHANPaBIeHHON Yy4eOHO-TI03HABATENbHOW JESITEeIbHOCTH, YBAXXUTEJIBHOTO OTHOILIEHUS K
TpyAy, H@JIWYME OMNbITA YYacTUs B COLMAIbHO 3HAYUMOM TpyZAe; CHOPMHUPOBAHHOCTH
BHYTPEHHEH MO3UINHU JINYHOCTH KaK 0cO00ro IEHHOCTHOTO OTHOIIEHUS K ce0e, K OKPYKaIoIUM
JIONIIM W K KU3HH B IEJIOM; COPMHUPOBAHHOCTH IIEHHOCTH 3J0POBOTO W Oe3ormacHoro obpasza
KHU3HU; MTHTEPUOPHU3ALMIO MPABUJI HHANBUIYAIBHOTO U KOJJIEKTUBHOTO 0€30I1aCHOTO MOBEACHUS
B UPE3BBIYAWHBIX CUTYalUSIX, YTPOXKAIOIUX JKU3HU WM 30POBBIO JIOJIEH; CHOPMUPOBAHHOCTD
OCHOB 3KOJIOTUYECKON KYJIbTYPBI, COOTBETCTBYIOLICH COBPEMEHHOMY YPOBHIO 3KOJIOTUYECKOTO
MBIIUIEHUS, HAJIMYUE OIbITAa 3KOJOIMUYECKHM OPHUEHTHPOBAHHOM pEeQIIEKCUBHO-OLECHOYHON U
IIPAKTUYECKON JEATEIbHOCTH B )KU3HEHHBIX CUTYaLHsX.

Kypc «OcHOBBI HEOpraHM4ecKod XuMHM» OO0nagaer OOJbIIUM BOCIHMTATEILHBIM
MIOTCHIMAJIOM, KOTOPBIM pealn3yeTcss B XOJE€ OPraHMU3allMd KaK ypO4YHOM, TaK MU BHEYPOUHOU
NeATeIbHOCTH O0yJaroIuXcs.

OcHOBHBIE HANIPABJICHUS BOCIIUTAHUSA 00y4aI0IIMXCS
NpHU U3y4eHun Kypca «OCHOBBI HCOPraHMYECKOH XUMM I

ITaTpuoTHyeckoe BOCIIUTAHME

[laTpuoTuyeckoe BOCHHTAHWE HAMPABICHO Ha OCO3HAHHME OOYYAIOIIMMUCS POCCHICKON
IpaXXIaHCKOW MIACHTUYHOCTH, HEOOXOJMMOCTH IMO3HAHUS HCTOPHHU, KyabTypsl Poccum, cBoero
Kpas; TMpOSIBIICHHE LIEHHOCTHOTO OTHOIIECHHMS K HAyYHBIM JOCTH)KEHHSIM cBoed PoauHbel —
Poccun, ropocTH 3a pOCCHICKYIO HayKy, IIyOOKO€ yBaK€HHE K TeM, KTO CBOUM TPYAOM
MIPUYMHOKHUII C1aBy Haled PoauHbl.

Memoowi, hopmel u npuémvl nampuomMuLecKko20 80CHUMAHUSL

e l3ydeHre B pa3IMYHBIX TeMaX Kypca Ouorpaduil U HaydYHBIX OTKPBITUH POCCUHCKUX
y4€HBIX-XUMHUKOB, KOTOPbIE BHECIH OOJBIION BKJIA B pa3BUTHE POCCUICKONW U MUPOBOW HAYKH:
N.A. KaGnykoBa («DnexTponutuueckas auccormanus»), H.Jl. 3emunckoro («AncopOmusy),
H.C. KypnakoBa («CraBbl») # 1ip.
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e BrxiroueHHe CBEACHHMI HWCTOPUKO-TIATPUOTHYECKOTO Xapakrepa, Hampumep o0
M300peTEeHNH TIEPBOTO YHUBEpCAIbHOTO MpoTuBoraza H./[. 3emuackum B roms! [lepBoii MupoBoit
BOWHBI.

I'paiknanckoe BocnuTanue

I'paxxmanckoe BOCIUTAHHE HAIMPABICHO Ha (OPMUPOBAHHWE HEMPHATHS HAIMOHAIHM3MA,
JTUCKPUMHHAIIMA [0 HANMOHAIBHBIM M JPYrHMM TIPHU3HAKAM; TOTOBHOCTH K BBHITIOJHCHHIO
00s13aHHOCTEH TpakJaHWHA, YBOKEHHUS IPaB, CBOOOJ M 3aKOHHBIX MHTEPECOB APYrUX IIOICH;
CIIOCOOHOCTH BOCIPHUHHMATh W JaBaTh XapaKTEPUCTHKY OTACIBHBIM HanOojee BaKHBIM
OOIIECTBEHHO-TIOJIUTHYCCKUM COOBITHSM, IMPOHUCXOJAIIMM B CTpaHE W MHUpPE; NMPHOOpETECHHUE
OTIBITA YCTICIIHOTO MEKJIMYHOCTHOTO OOIIEHUS Ha OCHOBE PAaBEHCTBA, TyMaHU3Ma, CTPEMIICHHS K
B3aMMOIIOHUMAHUIO ¥ B3aUMOINOMOIIHY; (opMUpOBaHHWE TOTOBHOCTH K pa3zHOOOpa3HOU
COBMECTHOM JIeATETbHOCTH, aKTUBHOMY YYaCTHUIO B KOJUICKTUBHBIX YU4€OHO-UCCIIEI0BATEIIbCKUX,
MPOEKTHBIX W JAPYTUX TBOPYECKHX PAOOTaX, B PEHICHUH KOHKPETHBIX MPOOJIEM, CBSI3aHHBIX C
opraHu3aruei yaeOHoi paboThl U BHEYPOUHOU JEATEILHOCTH, COOJIO/IEHUEM TPaB U HHTEPECOB
0oOydJaromuxcsi, TMpaBuUil y4eOHOW JUCHMIUIMHBI, YCTAaHOBJICHHBIX B 00pa3oBaTelbHOU
OpraHu3aIii; TOTOBHOCTH K YYacTHIO B TYMaHHMTApHOW JAESITEIbHOCTH (TIOMOIIH JIFOJISIM,
HY)KJIAIOIIUMCS B HEH; BOJIOHTEPCTBO).

Memoowi, hopmul u npuémul 2paxcoanHcko20 0CRUMAHUSL

e JleMOHCTpalnusi UHTEPHAIIMOHAJIHLHOTO XapakTepa HAayKd, O3HAKOMIIEHHE YYallluXcs ¢
HAayYHBIMH OTKPBITHSIMH M BKJIQJJOM B MHUPOBYIO HayKy 3apyOeXHBIX YUYEHBIX MPOIUIOTO W
copemennoct: C. AppeHmyca («DJIEKTpOIUTHYECKas auccolmanus»), A. Myaccana
(«"anmorens»), A. JlaByasbe, [I. Pesepdopna, I'. Kapenaumia, K. Illeene («Azoty»), FO. JInbuxa
(«MunepanbpHbie ynoopenus»), X. Ipcrena («Amromunuiiy), I'. [[9Bu («Marauii 1 KanbIin).

e OOcyxneHue yiiepoa, KOTOpbIii HAHOCAT HAPOJHOMY XO3SMCTBY KOPPO3US METAIUIOB U
HCIO0JIb30BaHUE KECTKON BOBI.

¢ BrinosiHeHue 1a00paTOPHBIX OIMBITOB U MPAKTHUECKUX PadOT B mapax U rpymmnax.

e BrinonHeHue ucciaenoBaHu U pa3paboTKa MPOEKTOB MO PA3IMYHBIM TeMaM Kypca B
napax ¥ rpymnmax.

e CobmrofieHre TUCIUIUIMHBI U ITPaBUII OBEICHUS B KAOMHETE XUMUMU.

e BpinojgHeHHe XOpOLIO MOATOTOBICHHBIMU YYAIlUMUCA POJIM KOHCYJIBTAaHTOB U
MTOMOIIIHUKOB TPU MPOBEIECHUU YPOKOB, MOMOIIb TOBApPHUIIAM, HUCIBITHIBAIOIIUM 3aTPYAHEHUS
IIPH BBITIOJIHEHUU 33JaHUN YUUTEIS.

®opMHUpPOBaHNe MPEACTABJIEHU 0 HAYYHOH KAapTHHE MUpa
dopmMupoBaHUE TPEICTABICHUA O HAy4YHOH KapTUHE MHUpa MOJpa3yMeBaeT
(hopMHUpOBaHHE OCHOB Hay4YHOTO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HayKu; (OPMUPOBAHHE TOTOBHOCTH K CaMOPAa3BUTHIO M CaMOOOpa3OBaHUIO,
MPOSIBIICHUIO HMHTEpeca K CaMOCTOSATEIbHOW TO3HABATENBbHOW JESITENbHOCTH, PACHIMPEHUIO
CBOMX 3HAaHUH O MPUPOJIE U OOIIECTBE, COBEPIICHCTBOBAHUIO CBOCH S3BIKOBOM M YUTATEIHCKOM
KYJIBTYPbl KaK CpPeJCTBa MO3HAHUS OKPYXKAIOIIETO MUpPA; pa3BUTHE CHOCOOHOCTH K YCHEIIHON
aJanTalMd B OKPYKAIOIIEM MHpPE C YYETOM HU3MEHSIONIECHCS MNPUPOJIHOM, COLUAIbHOU U
MH(OPMALIMOHHON CPEIBI.
Memoowi, hopmul u npuémvl popmuposarus npedcmasieHuil 0 HayyHOU KapmuHe Mupa
e QOpMHPOBAHHWE OCHOB HAyYHOTO MHMPOBO33PEHHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHSl HAyK O MPHUPOJE, OCYIIECTBISIETCS HA KaXJAOM YPOUYHOM K BHEYPOUHOM
3aHATHUU.
e JleMOHCTpanusi ¥ MPOBEACHUE OMBITOB, WJUIIOCTPUPYIOMINX MPUUYUHHO-CIIEICTBEHHYIO
CBS3b SBJIEHWM, HMX TO3HABAEMOCTh: JEMOHCTPALIMOHHBIE OIMBITHl «JIEKTPOMPOBOJIHOCTh
pacTBOPOB HEKOTOPBIX BelIEeCTB», «PacTBopeHHe amMMuaka B BOJE», ONBITHI, MOKa3bIBAOIINE
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3aBHCUMOCTh CKOPOCTH XMMHYECKHX PEAaKIMi OT Pa3IUYHbIX (PaKTOPOB, BIMSHUE PA3THMUHBIX
(axTOpPOB HAa XUMHUYECKOE PABHOBECHE U JIP.

e BEIIIOJIHEHME 3aaHUH 110 IOUMCKY IIPUYUHHO-CIIEACTBEHHOM CBsI3U siBiIeHUN. Hanpumep:

YCTAaHOBUTE 3aKOHOMEPHOCTH M3MEHEHMSI XapakTEpUCTUK M CBOWMCTB aTOMOB B
3aBUCHUMOCTH OT IIOJIO)KEHUS 371eMEHTOB B [leproauueckoil cucteMe XMMHUYECKHX 3JIEMEHTOB
.. Menaeneena;

00BSICHUTE, TOYEMY B KOCTPE HICTIKH CTOPAIOT HAMHOTO OBICTpEe, YeM IIeJI0e MOJICHO;

0OBSICHUTE, TIOYEMY a30T BCTPEYACTCS NMPEUMYIIECTBEHHO B BHJE IPOCTOTO BEIIECTBA,
KHACIOPOJ — W B BHJE MPOCTOrO BEIIECTBA, M B CBSI3aHHOM COCTOSHHH, a ¢GTOp —
UCKJIIOYUTENBHO B COCTAaBE COEUHEHMUI;

00BSCHUTE, MOYEMY Ha KHCIBIX TIOYBAX MPUMEHSIOT (POCHOPUTHYIO MYKY U JP.

e PaccMoTpeHHe KpyroBOpOTOB 3JIEMEHTOB B Ipupojie (a3zoTa, gocdopa, yriepoaa) xak
MaTepHUaIbHON OCHOBBI ()YHKIIMOHUPOBAHUS OHOChEpHI.

e 3yuenue sBieHUS AJUIOTPOIUH KaK OJHOM U3 MPUYUH MHOTOOOpPa3Hsl BEIIECTB.

e VYCTaHOBJIEHHE MEXIIPEIMETHBIX CBA3€il ¢ Ouosoruei, (usukoil, reorpadueil B xoxe
M3Y4EHHs MaTepHalia U BIIIOJIHEHUS 3aJaHui:

pPacKpbITUE MO3UTUBHBIX OHOJOTMYECKMX (YHKIMHA TajJoreHoB (XaJbKOI€HOB) M HX
HEraTUBHOT'O BIUSHUS HA dKUBOW OpraHU3M;

M3Yy4€HHE MIPUYUH AJIEKTPOTIPOBOIHOCTH BOJHBIX PACTBOPOB U PACIIIIABOB JIEKTPOIUTOB;

u3ydeHue (OpM HaxOXJEHHUS JJIEMEHTOB M BEUIECTB B MPUPOJE, BAXKHEHIINX
MECTOPOXK/IEHUH TMOBapeHHOU coyr, PocHOPUTOB, aMaTUTOB, KATUHHBIX COJICH, )KEIE3HBIX Py U
ap.

e JleMOHCTpalus poJid MaTeMaTHKU Kak MHCTpyMeHTa oOpabOTKU pe3yiabTaTOB HAYYHBIX
UCCIIEZIOBAHUI B XO/I€ PELICHUsI PACUETHBIX 3a/1a4, IOCTPOEHHs rPauKOB U T.J.

e OOcyXKIeHUE CBEIEHWH O NMPUMEHEHHHM HM3y4aeMbIX BELIECTB (KUCIOpOJa, BOJAOPOJA,
XJIOpa, COJISTHOM, CEpHOM M a30THOM KUCJIOT, CEPhl, aMMHUaKa, aTFOMUHHUS U JIp.).

e licnonb3oBaHue 3afaHui, NpPU BBHINOJHEHHMM KOTOPBIX HEOOXOIUMO oOOpalieHue K
JOTNIOJIHUTEIBHOM JIUTEpaType U UHTEPHET-pECypcam.

e DBrinonHeHue TBOpPUECKUX 3aJlaHMi I103HABATEJIBHOIO XapakTepa: IOATOTOBKA

COOOLIECHUH U MTPE3EHTALMH [0 pa3HOOOPa3HBIM TeMaM; COCTaBJIEHUE KPOCCBOP/IOB.

JlyX0BHO-HPaBCTBEHHOE BOCIIUTAHNE

JlyXOBHO-HPAaBCTBEHHOE BOCIMTAHUE HAIPABICHO Ha (DOPMUPOBAHHME HETIPHSTHUS JIFOOBIX
HApYIICHWA COLMAIBHBIX (B TOM YHCJIC MOPAIBHBIX M TPABOBBIX) HOPM; OpPUEHTALMH Ha
MOpAaJIbHBIC IICHHOCTH U HOPMBI B CUTYAIIMsIX HPABCTBEHHOTO BHIOOPA; OIEHOYHOTO OTHOIICHUS
K CBOEMY ITOBEJICHUIO M MTOCTYIKAM, a TAK)KE K MIOBEICHHUIO M MOCTYIKAM JAPYTHX.

Memoovl, hopmbl u npuémuvl OyX08HO-HPABCMBEHHO20 BOCHUMAHUS

e llcrionp30BaHKe 3a]aHUH, 11OIPa3yMEBAIOIINX OPraHU3AIMIO OIIEHOYHOM JIEATEIbHOCTH:

COCTaBJICHHUE 3aJIAaHWH, IPEAHA3HAYCHHBIX JUIsl IPOBEPKH 3HAHUHN OJJHOKIACCHUKOB,

pa3paboTKa ATAJOHOB JUIS CAMOIIPOBEPKH 3HAHUH yJallluXcs,

BBITIOJIHCHUE 3aJIaHHi, CBSA3aHHBIX C OIICHKOW IPABWJIBHOCTH WM HEMPaBHILHOCTH
CYXJEeHUM, HaliIeHHbIX B IHTEepHeTe MM BhICKa3aHHBIX BOOOpakaeMbIMH YUaITIMUCS.

e OOcyxneHue cBeneHHil o Tparumdeckoi cyapOe yu€nbix (K. Teii-Jlroccak, I'. [[aBw,
JI. Tenap u Ap.), cnocoOCTBYOMNX (HOPMHUPOBAHUIO OPUEHTAIIMKA HA MOpPAJIbHBIE [IEHHOCTH H
HOPMBI B CHUTYallUsIX HPAaBCTBEHHOTO BHIOODA.

IK0JI0OrHYecKOe BOCIINTAHHE
DKOJOTUYECKOE BOCTHTAHHE HANPABIEHO Ha OBJIAJICHHE OCHOBAMH HKOJIOTHYECKOU
KYJIbTYPbI, HENPHUSATHE JCHCTBHI, NPUHOCSIIUX BpEA OKpYXKamIIed cpeae; ydacTue B
MPAKTUYECKON JESITENFHOCTH SKOJIOTHUECKOW HAMpaBICHHOCTH; MPOBEACHHUE pPeQIeKCUBHOU
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OILIGHKHA COOCTBEHHOTO 3KOJOTMYECKOTO TMOBEACHUS U OLEHKHU IMOCIEACTBUN NEHCTBUN IPYyrux
JIIOZIEH JIS OKPYXKAKOLIEN CPEIbI.
Memoowl, hopmul u npuémsl sK0102UHECKO20 BOCHUMAHUSA

e lI3ydyeHue CBEOCHMH O BAXKHEWIIMX 3KOJOTMYECKHX IMpoOIeMax COBPEMEHHOCTH U
MeTonax OopbObl ¢ HUMHU (KUCIOTHBIC IIOXIH, pa3paboTKa albTEPHATHBHBIX HCTOYHHUKOB
SHEpPruu, 0O0pa3oBaHHE CMOTa, BpeA W30BITOYHOIO BHECEHHs B TOYBY a30THBIX YHOOpEHHIA,
NapHUKOBBIN ) deKT).

e l3ydyenune pazgena «XUMHS M OKpYKamomas cperaa», 0000IIAIoNIero CBEACHUS O
BEILIECTBAX M MaTepualax B IOBCEIHEBHOM XU3HU 4YEJIOBEKAa M O POJIM XUMHUU B PELICHUU
9KOJIOTUYECKUX TTPOOIIEM.

e l3ydeHue cBeqeHHM O (U3MOJIOTHYECKOM JEHCTBUHU BEUIECTB: XJopa, ¢pTopa, Opoma,
10Ja, XJOPOBOAOPOJA, CEPOBOAOPOJA, CEPHUCTOrO Tra3a, CEpPHOM KHCIOTHI, OKCHUIOB a30Ta,
amMmMHaka, ¢ocdopa u ap.

e dopMupoBaHME MOHATHA O MPEACIBHO JOMYCTUMOW KOHIEHTPAIMM 3arpsi3HAIOLINX
BEIIECTB HAa NPHUMEpPE CEpPOBOAOPOJA, a TAKXKE MPU PEUICHMH COOTBETCTBYIOLIUX PACUETHBIX
3az1a4.

e lI3yuenue cBegeHnii 0 cnocobax MpeAoTBpAIIeHUs BPEJHOIO BO3/IEHCTBUS BELIECTB Ha
OpraHu3M M MepPBOl MOMOIIM MPU OTPABICHUSIX, 0KOTaX U Ap.:

repBasi IOMOIIb MTPH NMONAAaHUN Ha KOKY KHCIOTHI WIIH HIENOYH;

CIoco0 COOMpaHus Pa3IuTON PTYTH (JIeMepKypHU3aIusi);

repBasi IOMOIIb [TPU OTPABIEHUH CEPOBOJIOPOJIOM, YTaPHBIM I'a30M;

MpaBuJIa pa3z0aBiieHUs CEPHON KUCIOTHI BOJAOH U JIp.

e lcnonp3oBaHME 3aJaHUN, AKTYAIM3UPYIOIIUX HEOOXOAMMOCTb OCHOB 3KOJIOTMYECKHX
3HAHHU:

KaK B JIOMAIIHUX YCJIOBHAX YMEHBUIUTH COACPKAHHUE XJIOPA B BOJOIIPOBOJHOM BOJE;

B KaKoi €MKOCTH CTHpaTh OeJIbE C XJIOpCOoAepKALIIM OTOEIUBATEIEM;

KaK CKa)KeTcs MOBBILIEHHOE CO/IePKaHNE HUTPAT-UOHOB B OBOLIAX U (PyKTax HA 310pPOBBE
4eJI0BEKa U JIp.

e BrmonHeHne 3agaHMi  3KOJOIMYECKOIO COJAEp)KaHUS: HalucaHue pedepaTos,
MOJArOTOBKA COOOILIECHUI IO COOTBETCTBYIOLIUM TEMaM.

e Opranu3zanus UCCIEA0BAHUN IKOJIOTUYECKOTO CONCPIKAHUS .

UCCIIEI0OBAHUE BIMAHUSA KMCIOTHBIX JOXKIECH HAa OKPYKAIOLLYIO CPELY;

U3MEPEHUE KUCIOTHOCTH OCAKOB;

UCCIIEI0OBAaHUE 3arpsA3HEHHON BOJIBI;

KOPPO3HUs U 3alIUTa METAJUIOB OT KOPPO3HH.

du3nyeckoe BocnuTanue U pOPMUPOBaHNE KYJIbTYPbI 310POBbS

dusnyeckoe BocuTaHue U (OPMUPOBAHUE KYJIBTYPHI 3/I0pPOBbS HAIIPABJICHO HA Pa3BUTHE
OTBETCTBEHHOTO OTHOIICHHS K JKU3HH M YCTAHOBKH HA 3JI0OPOBBIA 00pa3 )KM3HU — MPABUIILHOE
NUTaHUE, BBINOJHEHHE CAHUTAPHO-TMTMEHMYECKUX NpPaBWI, OpraHu3alvs Tpyla MU OTAbIXa,
HETIPUATUE BPEAHBIX MPUBBIUEK (YIIOTpeOICHHE ANKOT0JIsl, HAPKOTUKOB, KYPEHUE) U UHBIX (HOpM
Bpena s (U3MUECKOro M MCHUXUYECKOTO 3/0pOBbs; (pOpMHUpPOBaHHE HABBIKOB 0€3011acHOTO
MOBEJICHUsI, TOTOBHOCTH K (PU3MUYECKOMY COBEPIIEHCTBOBAHUIO, COOJIIOJCHUIO MOJBHKHOTO
o0pasa *HU3HH, K 3aHATHAM (PU3NYECKON KyIbTYpOH U CIOPTOM, Pa3BUTHIO (PU3MUECKUX KAUeCTB.

Memoowi, hopmul u npuémul puzunecko2o ocnumansl

e BrinojgHeHWe CaHUTApHO-TUTMEHWYECKHUX MPaBUI OpraHu3allid TpyAa U IpaBUil
0€30I1aCHOCTH IIPU BBIIOJIHEHUH J1a00PATOPHBIX OMBITOB, MPAKTUYECKUX pabOT HA 3aHATHUSIX.

e BrimonHeHue 3agaHul, AaKTyaIH3UPYIOIIUX HEO0OXOIMMOCTb COOJIIOJCHUS TMPaBUII
0€30MaCHOCTH, HalpUMep aHAJIU3 OUIMOOK, KOTOpbIE IOMYCTHJI BOOOpaKaeMbld YUYEHUK NpHU
MIPOBECHUH OIIBITA.
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e l3ydyeHue cBeAeHUH O OHOJOTMYECKON pOJIM BEIIECTB, BO3JCHCTBUU BELIECTB U
MaTepuaioB Ha OPTaHU3M YeEJIOBEKa:

3Ha4YECHME BOJOPOJHOTO IIOKA3aTesl B MEAULIUHE;

BO3/ICHCTBUE HA OPraHU3M YEJIOBEKA IaJIONCHOB;

POJIb COJISTHOM KUCJIOTHI B OPraHNU3Me YEJIOBEKA;

WCTIOJIb30BaHNE COSTMHEHMI OpOMa IpH JICYCHUU HEPBHBIX 3a00JICBAHNUN;

HCIIOJIb30BAHUE AMMMAKa B MEJIULIUHE;

pois pocdopa, KpeMHHS, HATPHSI, KaIHs, MarHus, KalIbIlHsl, )Kelle3a B OpraHu3Me U Jp.

e BrinosiHeHUE 3a1aHU, CBSI3aHHBIX C OPTaHU3ALMEN TPABUIIBHOTO MTUTAHMS.

e OOcyx/ieHue CBEACHUN O MaryOHbIX MOCIEICTBUAX JUISl OpraHu3Ma 4eJOBEKa BPEIHBIX
MIPUBBIUEK: BO3JICHCTBUS HA OPraHU3M YrapHOIO rasa, cojepKallerocs B TabayHOM JIbIME.

e @opMHpOBaHUE MNPUBBIYKK COOJIOJEHUS MpaBUi OE30MaCHOCTH IMPH HCIIOJIBb30BAHUU
npuOOpPOB M MaTepuajoB BO BPEMs BBIIOJHEHHUS JOMAIIHUX AKCIEPUMEHTANIbHBIX 3a/laHui,
MIPOEKTHBIX U UCCIIEIOBATEIBCKUX PAOOT MO XUMHUH.

TpynoBoe BocnuTanue

TpynoBoe BociTaHKe HAMPaBIEHO HA (GOPMUPOBAHHE YBKEHUS K JIIOISIM JIFOOOTO Tpy/aa
U pe3yybTaTaM TPYIOBOU NEATETHHOCTH; OEPEKHOTO OTHOIIECHUS K JJMYHOMY M OOIIECTBEHHOMY
MMYIIECTBY; CTPEMJICHHSI K OCO3HAHHOMY BBIOOPY ¥ TIOCTPOCHUIO WHANBUIYALHOW TPACKTOPHUU
oOpaszoBaHusi C yd€ToM mpeamnojaraemMoil Oymymied mnpodeccun; TPOSIBICHHE HHTEpeca K
po(hOPUESHTAITMOHHON NIESITETLHOCTH;, Y9aCTHE B COIMAJIHHO 3HAYMMOM OOIIECTBEHHOM TpPYe
BO 65aro oOpa3oBaTenbHONM OpraHu3alii, POIHOTO Kpasl.

Memoowi, hopmbl u npuémspt mpyoo8oeo 60CNUMAaHuUs

e OspianeHue psAIOM YMCTBEHHBIX U TPAKTHYECKUX JCUCTBUH, (popMHupoBaHUE
MO3HABATEIbHBIX HMHTEPECOB, pAlMOHAJIbHBIX NPUEMOB YMCTBEHHOW [JESATENBHOCTH MpU
pELIeHNH 33714 U BBIMOJIHEHUH SKCIIEPUMEHTATIbHBIX 3a/IaHUH U OIBITOB.

e dopmupoBaHue KyIbTYpPbl YMCTBEHHOTO Tpy/a:

OBJIaJICHUE YMEHHEM IlelieNoJlaraHusl Mpu UCHojb3oBaHuu pyopuku «lloctaBbre menm»,
HMEIOILIeiCcs B Hauasle KaxkJ1oro naparpada;

OBJIQJICHUE QITOPUTMAMHU  BBINIOJHEHHs]  ONpeNelEHHbIX  JEHCTBUN:  COCTaBIICHUS
YpaBHEHUH  JUCCOLMALMU, HOHHO-MOJIEKYJISIPHOTO  ypaBHEHHUS  pPEaKlUHUH, YpPaBHEHHUS
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHON peaKkIIMi METOIOM 3JIEKTPOHHOTrO OanaHca u Jap.

e l3yueHue cBeneHU O MPUMEHEHHUM BEILIECTB, MAaTEPHUAJIOB M PEAKIMIl B pazIMYHBIX
00JacTsIX X034iCTBEHHOH IEATEIBHOCTH U OBITY:

3HaYEHHUE BOJIOPOJIHOTO MOKA3aTels Ui CEeNbCKOXO3IUCTBEHHBIX KYIbTYP;

MIPUMEHEHHE OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX MPOIECCOB B MPOMBILIUICHHOCTH, B
MIPOU3BOJICTBE;

3HaUEHUE KaTaJIU3aTOPOB B MIPOMBIIIJICHHOCTH;

MIpUMEHEHHE COeIMHEHUI OpoMa B aHAIOTroBOM (oTorpadui;

MUHEpallbHbIe YI0OpEHUs U MPaBUiia UX HCIIOIb30BAHMUS;

BH/JIbI METAJUTYPrHUYECKUX MPOIECCOB.

e [IpoBenenue uccien0BaHU MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa:

uccnenoBanue pH HEKOTOPBIX paCTBOPOB U COKOB;

MOJTy4eHHe TIOYBEHHOTO pacTBOpa U omnpeeneHue ero pH;

M3Y4YEeHUE PACTUTEIHHBIX HHIUKATOPOB.

¢ lcnionb30BaHMe 3aaHUI, CBSI3aHHBIX C IPUMEHEHUEM BEIIECTB, MATEPHAIIOB U peaKIui
B Pa3JIMYHBIX 00JACTAX XO3WCTBEHHOU IEATEIHHOCTH U OBITY:

MOUCK CBEJEHUI O 3HAUEHWU BOJOPOJHOIO IMOKa3aTess B MPAKTUYECKOU NEATEITHHOCTH
Yel0BeKa;
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MOATOTOBKA COOOIICHUN TI0 TeMaM «PoJib OKHCIUTEThHO-BOCCTAHOBUTEIBHBIX MPOIIECCOB
B MPOMBIILIIEHHOCTHY; «P0JIb KaTan13aTopoB B COBPEMEHHOM MTPOU3BOACTBEN U JIP.;

MepeunciicHne  MmpodeccHii,  CBSI3aHHBIX C  OCYIISCTBICHHEM  OKHCIUTEIHHO-
BOCCTAHOBUTEIbHBIX PEaKLUi HA MIPAKTHUKE;

MPUBEJICHUE TPUMEPOB PEaKIUi, U3MEHEHHE CKOPOCTH KOTOPHIX HMEET 3HAYCHUE Ha
MIPOU3BO/JICTBE U JIp.

e Vcnosib30Banue 3a1aHuil, NOOYXAAOMIMX yYalIUXCsS B KOHLE M3Yy4EHMS KaXJA0W TEMBI
MPOAHAIM3UPOBATh, TI€ B KU3HU MOTYT NPUTOJUTHCS MOJTYyYCHHBIC 3HAHUA, YeM ObLI 3HAYUM
JUIS HUX y4eOHBI MaTepuall.

e ll3ydyeHue mnpoleccoB M 3aKOHOMEPHOCTEH, JICKAIIMX B OCHOBE TEXHOJOTHYECKUX
IIPOLIECCOB.

e Pemienne pacu€THbIX 3a7a4 (HampuMep, Mo OMPEISICHUI0 MAaCCOBOM J0JIM NMPUMECH) U
BBITIOJTHEHUE KAYECTBEHHBIX 3aJaHU I MPOU3BOJICTBEHHOTO COJIEP>KAHMS.

e Opranuzanus ¥ NPOBEICHHUE YYEOHBIX IKCKYPCUW Ha MPEANpPHUSITHS, TTPOU3BOJICTBA, B
XUMUYECKHE JabopaTOpuu, B TOM YHCIIC BUPTYaJbHBIX.

e [lpoBegeHne y4eOHBIX W HAYYHO-TIPAKTUUECKHX KOH(EPEHIUH, CEMUHAPOB TIO
npobsieMaM, CBS3aHHBIM C HMCIIOJB30BAHMEM BEIIECTB M PEAKIMil B MPOU3BOACTBEHHOU cdepe,
pPa3BUTHEM HAyYHO-TEXHHYECKOUN Chephl SIKOHOMHUKH.

e Opranmzanus BCTpeY C TMPEACTABUTEISAMU TpodeccHii, CBSA3aHHBIX C XUMHUEH,
opueHTausl OOydJalmuxcs Ha NTPOQPECCHH, CBA3aHHBIE C XUMHEH: PACCMOTPEHHE TeEM,
CBSI3aHHBIX C ITPOMBILIEHHOHN cepoil, CeTbCKUM X031HCTBOM, METUIIMHON, KyJIbTYpOil, OBITOM;

00CYX/ICHHE BIUSHUS XMMUW HA PAa3BUTHE HAYKU U MPOU3BOJICTBA;

oOCy)XJIeHHe 3HAueHUs MEXIPEAMETHbIX 3HAaHUH M UX pOJu B MpodeccrnoHaIbHOM
CaMOOTIPEICTICHUH 00y4JatOIIUXCSI.

JcTeTHYecKoe BOCIIUTAHHE

DcreTndecKkoe BOCIUTAHKUE HAIlPaBIeHO Ha (OPMUPOBAHKE XYA0KECTBEHHO-3CTETHUECKON
KapTUHBl MHpa, MOHMMAaHHUE MPEKPACHOTO U 0e300pa3HOT0; HSCTETUUYECKOE BOCHPUATHE
OKpY)Karolen 1eUCTBUTEIbHOCTH.

Memoosi, hopmel u npuémvl Icmemuyecko20 60CNUMAHUS

e O0parienue K (pparMeHTaM MPOU3BEACHUN PYCCKUX U 3apyOeKHBIX MUcaTeNell U MO3TOB
(A.K. Toitna, A.A. ®era, A.C. Ilymikuna, 1. CenpBunckoro, B.B. MaskoBCKOTo u Jip.) C IEIbIO
MIPUMEHEHHS] XUMUYECKUX 3HAHUI IIPU aHATIU3€ UX COJCPKAHUS:

e OOcyxaeHue cBelleHUui 00 UCTOPUKO-KYIbTYPHBIX MMAMSITHUKAX:

CBEJICHUsI O pa3pyLIEHUU CKYIBOTYpP W apXUTEKTYPHBIX COOPYKEHHI IOJ BO3ACHCTBHUEM
KHCJIOTHBIX OCA/IKOB U HEOOXOAUMOCTh IPEIOTBPAIICHUS STOTO SIBJICHUS;

XUMHYECKUN COCTaB PA3IUYHBIX CTEKOJ, XpyCTaisi, pyOMHOBOTO CTEKJIa, M3 KOTOPOIO
caenansbl 3B€311b1 MockoBckoro Kpemuis;

co3znanue M.B. JIoMOHOCOBBIM MO3anYHbIX KapTUH;

COCTaB JIparolleHHbIX KaMHel (aiMasa, pyOuHOB, cangupoB).

e licnionp30BaHne CBEACHU O XMMHUECKUX CIIOCO0aX MPUIAHUS U3JEIUIM 3CTETHUECKOTO
BHUJIa (MCIOJIb30BaHNUE KOHIIEHTPUPOBAHHOM a30THOW KHUCIOTHI JJIsl OKPAIIMBAHUSA PY>KEHHBIX
JI0%K; IPUMEHEHHUE OKCUJOB METAJUIOB Ul OKPACKU CTEKJa, TMIca JUIsl U3TOTOBJIEHUS JIEMTHBIX
yKpalieHui, CTaTydTOK).

MATEPHUAJIBHO-TEXHUYECKOE
N YYEBHO-METOJJNYECKOE OBECIIEYEHHUE KYPCA
«OCHOBbBI HEOPTAHUYECKON XUMUW»

I[J'IH MIPOBCACHUA 3aHATHH B paMKax Kypca «OCHOBBI HCOpPaHquCKOﬁ XUMHUU>» B IIOJIHOM
00BEME MOXKET OBITh 3aJIeficTBOBaHa MaTCprUAJIbHO-TCXHUYICCKAsA 0a3a kaOWHEeTa XMMUHU.

Hpez[naraeMaH nporpaMmma pCaInN3yCTCA B y‘-IC6HO-MCTOI[I/I‘{CCKOM KOMIIJICKTC,
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BKJIIOUAIOLIEM CIIEYIOLINE U3JaHUS.

1. TIIporpamma kypca «OCHOBBI HEOPraHMYECKOW XuMuUW» I /(-9 Ki1accoB
00111e00pa30BaTENbHBIX OpPraHU3aIHH.

2. Yyeouuku 1o Kypcy «OCHOBBI HEOpPraHW4ecko xumum» mias 7, 8§ m 9 kiaccos
00111€00pa30BaTENbHBIX OpPraHU3aIHH.

3. DnekrpoHHble (GOPMBI Y4eOHMKOB. JJIEKTpOHHas Qopma ydeOHMKA — TIOJTHBIHI
CoJlepKaTeNbHbI aHAJIOT MEeYaTHOM BEPCHUH, JOIOJIHEHHBIM pa3iMyHbIMU MEIUao0beKTaMH, B
TOM YHCJIC MHTEPAKTUBHBIMH, M (PYHKIIMOHAIOM, JICTAOIIUM PaboTy ¢ y4eOHUKOM KOM(MOPTHOM.

4. Metoauveckne mocoous kK yueOHukam «OCHOBBI HEOPTaHUYECKOU XUMHUN» Uit 7, 8 U
9 kmaccoB. MeToauueckue TMOCOOHST BKIIOYAIOT MPUMEPHYIO pPabo4yylo Mporpammy C
METOJMYECKUMHU PEKOMEHJAUSMU 10 OpPraHu3aluyd U IPOBEACHUI0 YPOKOB, METOJUYECKUE
PEKOMEHAALINY [0 BOCIIUTAHUIO 00YUYaOLIUXCs IPU U3ydeHUH Kypca «OCHOBBI HEOPTaHUYECKOM
XUMUUY.

5. Terpaam ;s mpakTU4deckux pador anst 7, 8 u 9 knaccoB. Ot pabouue TeTpagu
MO3BOJISIT OOYYAIOIIMMCSI CBECTH K MUHUMYMY BpeMsl COCTaBJIEHMSI OTUETOB Ha MPAKTUUECKUX
3aHATUSX U, COOTBETCTBEHHO, OOpaTUTh OOJIbLIIE BHUMAHUS Ha caM SKCIEPUMEHT, IPHUOOpecTH
MPAKTUYECKHE YMEHUS, MHOTHE M3 KOTOPBIX MPUTOAATCS UM B TIOBCEJHEBHOM KU3HH, & MOXKET
ObITh, U B Oyaymieit npodeccuu.

6. Mocoous «Texkymuii 1 UTOrOBbIii KOHTPOJIb» TI0 Kypcy «OCHOBBI HEOPTaHHUYECKOU
xuMun» 1t 7, 8 m 9 kimaccoB. B HUX mpuBeneHB pa3HOOOpa3HbIe 3aIaHUs, KOTOPhIE, HAPSIAY C
UMEIOIUMUCS B Y4eOHMKax, OKaXyT IOMOIIb YYHUTEII0 B OpraHU3alMd CaMOCTOATEIbHOMN
paboThl yJamuxcs Mo 3aKperyieHUI0 M3ydeHHOro MaTepuana (3aaHus K KaXIoMy naparpady
yueOHUKa), MO0 ero 0O0OOIIEHHI0 U cHCcTeMaTu3aluu (KOHTPOJbHBbIE PabOThl MO OCHOBHBIM
pasnenam, a Takxke 3amanus B popmare ['1A) u onieHke 0Opa3oBaTeNbHBIX PE3YIHTATOB.

7. Ilocoone «Tunbl XHMHYECKUX 33724 UM CHOCOOBI WX pemeHusi». B HEM moapobHO
paccMOTpeHbI pa3HOOOpa3HbIe CIIOCOOBI PELICHUs BCEX TUIIOB PACYETHBIX XUMHUECKUX 3a7ad.
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