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BBEJEHUE
[Tpumepnast oOpa3oBarenbHas mporpamMma ydeOHOro Kypca «OCHOBBI HEOPraHHYECKOMH
XAMUW» pa3paboTaHa B COOTBETCTBUU C TpeOoBaHusMU DenepanibHOTO TOCYIapCTBEHHOIO
00pa30BaTEeNILHOTO CTAaHJApTa OCHOBHOTO OOIIEro oOpa3oBaHHs K pe3yibTaraM OCBOCHUS
OCHOBHO# 00pa30BaTeNIbHO MPOTPaMMBbl OCHOBHOT'O 00IIIET0 0Opa30BaHMUsI.

IIporpaMmma Kypca BKJIIOYAET MOSICHUTENBHYIO 3aIMCKY, B KOTOPOW PACKPBIBAKOTCS LENIH
M3yUYeHHs TAaHHOTO Kypca M METOJHMYECKHE IMOAXOIbI K €ro MOCTPOSHHIO, NAETcs ero oomas
XapaKTepUCTHKA W PACKPHIBAIOTCS OCHOBHBIE COJCP)KATENbHBIC JIMHUH, OMPEACISIETCS MECTO
Kypca B yueOHOM ILJIaHE.

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

[IporpamMma BBIIOJHSIET IB€ OCHOBHBIE (PYHKIIUU:

* HH()OPMALIMOHHO-METOINYECKYIO, TTO3BOJISIONIYI0 BCEM YYaCTHHKAM 00pa30BaTEIbHOTO
mporecca MOJY4YUTh IPEJICTABIEHHE O LENAX, COAEp)KaHUM, oOmed crparernu oOydeHus,
BOCIIUTAHUS W Pa3BUTUS OOydYaloIIUMXCs MpPU H3Yy4eHHH Kypca «OCHOBBI HEOpPraHU4eCKOn
XUMHI;

* OPraHU3aIMOHHO TJIAHUPYIOIIYIO, TPETYCMaTPHUBAIOIIYIO BBIIEIICHUE 3TAllOB O0ydeHUS,
CTPYKTypUpOBaHUE Yy4eOHOTO MaTepuaia Mo rojaM oOydeHHs, pa3feiiaM M TeMaM ¢ y4ETOM
MEXIIPEIMETHBIX U BHYTPHUIIPEIMETHBIX CBSI3€H, JIOTMKH OpTaHHW3aldd Y4eOHOTrO Ipolecca U
BO3PACTHBIX 0COOCHHOCTEH 00yJarONUXCsl.

[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 JHUYHOCTH, €€ TBOPUECKOTO MOTECHIINAA;

e popmMupoBaHUE CHUCTEMBl XHMUYECKHMX 3HAHUN Ha OCHOBE H3YUCHHUS BaKHEUIIUX
XUMHYECKUX MOHSITUN, 3aKOHOB, TEOPUH;

* opMUpOBaHKE ECTECTBEHHO-HAYYHON KapTHHBI MHUPA;

* OBJIQJICHUE METOJAaMU HAYYHOTO IO3HAHUS ISl OOBSCHEHUS XUMHUYECKHX SIBICHUU U
CBOMCTB BEI[ECTB, OI[CHKU POJIM XUMHUU B PA3BUTUU COBPEMEHHBIX TEXHOJOTHH U TMOJIYYCHUU
HOBBIX MAaTE€pHUaJOB;

* pa3BUTHE YMEHHUS MPUMEHATH MOJTYYCHHbIE 3HAHHS AJs 0€30MacHOr0 HCIOJIb30BaAHUS
BEIIIECTB U MaTepPHAIIOB B OBITY, CETLCKOM XO03sIICTBE U HA MPOU3BOACTBE, PEIIATh MPAKTUYECKUE
3a/layd B TIOBCEIHEBHOM KU3HM, NPEAYNPEkKIATh SBICHUS, HAHOCSIIWE Bped 3I0POBBIO
YeJI0BEKa U OKPYKAIOLIEH Cpere;

* CO3/IaHUE YCIOBHH M1 TpUOOpeTeHHs OOyYaromMMHCS OIbITa Pa3HOOOpa3HOM
JeSITeNLHOCTH, OCBOCHUS YHHBEPCATbHBIX y4EOHBIX NEHCTBUH (perieHusi nmpoOiaeM, MPUHATHS
pEIlIeHU, OIICHUBAHUS B COOTBETCTBUU C BHIPAOOTAHHBIMU KPUTEPUSMHU U CHCTEMOU IIEHHOCTEHH,
paboTel ¢ nH(pOpPMaIEH U pa3TUIHBIMU HCTOYHUKAMH UH()OPMAIUU, COTPYIHHUYECTBA U T. 11.);

* opmMupoBaHUE OCO3HAHHS [IEHHOCTH XMMUYECKHX 3HAHUH, a TaKKe co3/laHue 0a3bl Jyis
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IIPOIOJDKEHHS 00pa30BaHUs B yUPEKACHUSIX NPO(EeCCHOHATBHOTO 00pa30BaHUsL.

Ponp maHHOTO Kypca B 00LIel cucTeMe IIKOJIBHOIO 00pa3oBaHHs 00YCIOBJIEHA 3HAYEHHEM
XMMHUYECKOW HAayKH B IIO3HAHUHM 3aKOHOB TPHPOIBI M Pa3BUTUU TPOU3BOJIUTEIBHBIX CHII
obmecTBa. XMMUYECKHE 3HAHUS 3aHUMAIOT BAKHOE MECTO B OOIIEH KyJIbType COBPEMEHHOIO
4eJIOBeKa. 3HAUEHHE HX CYIIECTBEHHO YCHIMJIOCH B IOCIEAHEE BpeMs. OTO CBA3aHO C
BO3PACTAIOIIECH XUMHU3AMEH MHOTHX cep KU3HH 00IIecTBa 1 MH(POPMAIIHOHHOTO TPOCTPAHCTBA,
C AaKTyaJbHOCTBIO BOIIPOCOB O MOJIEKYJISIPHBIX OCHOBAaX MH3HH, O CIIO)KHOM KOMILIEKCE
OTHOILLIEHUM B CHUCTEMAaxX «4YEJIOBEK — BEIIECTBO» U «BELIECTBO — Marepuan — IpaKTU4ecKas
NESITENbHOCTY, C POJIbI0 XUMHUM B BOIPOCAX COXPAHEHUS 370POBbs YEJIOBEKA U OKpYXKarollen
MpUPOTHON cpelbl. B Hacrosiiee BpeMs NpakTHUYecKas JEsTelIbHOCTH JIIOJEH MpeBpaTuiach B
¢axrop, mo macimTabaM CBOEr0 BO3AEHCTBHSI Ha HPUPOIY COM3MEPHMBIA C IBOIIOIMEH camoi
Ipupoabl. B TakuxX yclIOBHSX TpaMOTHOE OTHOIIEHHWE K TPHPOJE BO MHOTOM MOXKET OBITH
o0ecrie4eHo rPaMOTHOCTBIO caMoro uenoBeka. OTcrofa clleyeT O4EBUIHBINA BBIBOJ O TOM, UTO
0a30B0o€ XMMHUYECKOE 00pa30BaHNE HEOOXOAUMO KaXA0MY TPakJaHUHY CTPAHBI.

[IkonbHOE XUMUYECKoe 00pa3oBaHNE BHOCUT 3HAUMTENBbHBIM BKJIAJ B peau3alfio 3ajad,
CTOSIIMX TEpea COUMYMOM M rocyaapcTBOM. OHO CIOCOOCTBYET ajanTali BBIITYCKHUKOB K
YCJIOBUSIM JUHAMUYHO Pa3BUBAIOIIETOCS MHpa, peajM3allid BO3MOXXHOCTEH CaMOpa3BUTUS U
(dbopMupoBaHUs KyJIbTYphl JIUYHOCTH, €€ oOuIel, (yHKIMOHAIbHON IPaMOTHOCTH; 3HAKOMHT CO
crenn(UKON HAy4YHOTO MBILIUIEHHS, 3aKJIaJbIBa€T OCHOBBI IEIOCTHOTO B3IVIsJa Ha €IMHCTBO
MIPUPOJIBI U YEJIOBEKA, SBISIETCS OTBETCTBEHHBIM ATAllOM B (OPMUPOBAHNM €CTECTBEHHO-HAYYHOU
IrPaMOTHOCTH MOJPOCTKOB.

N3ydenune qaHHOTO Kypca UrpaeT Takke BaKHYIO pOJib B IMYHOCTHOM Pa3BUTUH yJalllUXcs,
B ()OPMHPOBAHUU OCHOB MX MHUPOBO33PEHMS, B Pa3BUTHM MHTEIIEKTA, CIIOCOOHOCTEW U yMEHUM
JOTMYHO  (OPMYIMPOBaTh CBOM MBICIM M  PACCY)KICHHUS, CHOCOOCTBYET BOCHUTAHMIO
aKKypaTHOCTH M TPYAOII00us, HACTOMUMBOCTH B JTOCTHKEHMU INOCTaBJICHHOM II€JIM, MHTepeca K
IIPOBEJICHUIO IKCIIEPUMEHTANIBHBIX UCCIIEOBAHU.

B ocHoBe nporpammsl kypca «OCHOBBI HEOPraHMYECKOM XMMUI» JIKUT KIIOYEBas HJes
XMMUH O 3aBUCMOCTH CBOMCTB BELIECTB OT UX COCTABA M CTPOEHMSI.

Oco0GeHHOCTH IPOrpaMMBbl COCTOSIT B HETPAJULIMOHHOM IMOIX0JIE K U3JI0KEHUIO MaTepHraia
(OT mpoOCTOro K CI0XKHOMY, OT OOLIEro K 4YaCTHOMY), B OPUTMHAJIBHOM CTPYKTYpUPOBAaHUU
Kypca, 4YTO TO3BOJIMJIO HCKIIOYUTh HEOJHO3HAYHOCTh TPAKTOBKM HEKOTOPBIX XMMHMUYECKHX
HOHATHUI.

ABTOpPCKasi KOHIENIHs MOCTPOEeHHsI Kypca MoJapa3yMeBaeT:

* MakcumanvbHoe ucKnoueHue MexaHu4yecKoeo 3ay4usanus Mamepuaid.

DTO NOCTUTaETCS:

— ONTUMAJIBHBIM MPUOJIMKEHUEM TEOPETUYECKOTO MaTepralla K Hadally H3y4eHHUs Kypca,
910 Ja€T ydJalluMcs BO3MOXKHOCTh 0o0Jiee OCO3HaHHO BOCHPHUHHMATH Ba)KHEHINIWE TOHSTHS, C
MEPBBIX YPOKOB NpUOOpeTaTh HABBIKM Pa0dOThI ¢ [leproaMyYecKol CHUCTEMOW XUMHYECKUX
AJIEMEHTOB, JIETKO OCBOUTh XHUMHIO DJIEMEHTOB M UX COCMHCHUM;

— CHCTEMHBIM TIOJIXOJIOM K CTPYKTYPHUPOBAaHHIO Y4EOHOTO MaTepuayia U aKIEHTOM Ha
MPUYMHHO-CIICJICTBEHHBIC CBSI3U MEXIYy COCTaBOM, CTPOCHHEM W CBOWCTBAMHU BEIIECTB.
Jlormueckoe TIOCTPOCHHE Kypca IO3BOJSIET 33 MHUHHMMAJIBHOE BpEMs, OTBOJMMOE Ha €ro
U3yueHWe, JOOWTbCS  MaKCHMaJbHOTO  YCBOCHHS  MaTepualia. Y4YeOHbI  marepual
CTPYKTYPUPOBAaH TakUM OO0pa3oM, YTO BO3MOXKHBI MHOTOKPATHOE MOBTOPCHUE MHOTHX TEM,
paccMOTpEHHE UX C Pa3HBIX TOUEK 3PEHHS, TIOATAIHAS CHCTEMAaTH3aIUs U 00001IeHHE;

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

— OTpabOTKOW OCHOBHBIX TEOPETHUUECKHX TMOJIOKEHHH OOIIe XWMHHM Ha KOHKPETHBIX
BOMpPOCAaX Kypca HEOPraHWYeCKOW XUMHUHU (HAIpHMEp, COCTaBJICHHE XUMHYECKUX (HopMyIl
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OWHAPHBIX COCAMHEHHI IO CTETICHSIM OKWCIICHUS MPU U3YUYECHUHM OKCHIOB U COJICH; COCTAaBIICHHE
YPaBHEHUI OKHCIIUTEIILHO-BOCCTAHOBUTEIBHBIX PEAKIIUI TPU M3yYCHUH KOHKPETHOTO MaTepuaia
HEOPraHW4YeCKON XUMHUN);

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

o [Ipuobwenue yuawuxcs ¢ nepevix ypoko8 K CAMOCMOAMeNbHOU pabome ¢ yYUeOHUKOM U
opy2umu  nocoOUAMU, pearusayusi NPUHYUNo8 pa3eusarouieco oOyYeHuss U CUCMEMHO-
0esImeIbHOCMH020 N00X00a K 00yYeHulo, KOMOpbll AGIAeMCs Memoo002ULeCKOU OCHOBOU
DI'oC.

OTO0 1oCTUraeTCs:

— WCIIOJIb30BAaHUEM PA3BHTOTO amliapaTra OpraHU3ally 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 CAMOCTOSTEIBHO
M3y4aTh MPeIMET,

— WCIIOJIH30BAaHUEM ITO3HABATEIIHLHO pa3BUBArONICH (DYHKIIMHN XHMHUYECKOTO YKCIIEpUMEHTa. B
MporpaMMe TPEITyCMOTPEHO MPOBEJCHNE JTabOpAaTOPHBIX OMBITOB W IMPAKTHICCKUX pPadoT,
JOMAIITHET0 JKCIIEPUMEHTA, OTIUYAMIIUXCS MPOCTOTOH WCIOTHCHHUS W JIOCTYITHOCTBIO
XUMHYECKAX pPeakTHBOB. HeKoTopbie SKCIIEPUMEHTHI BKIIFOYAIOT JJIEMEHTHI HMCCICIOBAHUS W
HUMEIOT CBSI3b C IOBCETHEBHOM )KU3HBIO;

— BKIIIOYEHHEM B COJIEp)KaHHWE YYeOHOrO Marepuana psijia CBEICHUH 3aHWMATeIBHOTO,
HUCTOPUYECKOTO, 3KOJOTHYECKOTO M TPHKIATHOTO XapakTepa, COACHCTBYIONIMX MOTHBAIAN
0OyUYeHUsT W Pa3BHUTHUIO MMO3HABATEIHHBIX MHTEPECOB IKOJIBHUKOB, (POPMUPOBAHUIO MHTEpECA K
YIIYONEHHOMY HW3YYEHHWIO TpeIMEeTa, BBIOOPY €ro B KadecTBE NPOQHIBLHOTO Ha CTapuiei
CTYIEHH O0yUYCHUS.

* Usmenenue ¢hynxyuu yuumens Ha ypoxe (Hay4ums yY4umocsi).

N3BectHO, 4rO 3HaHWs HamOojee HPPEKTUBHO YCBAMBAIOTCI B XOJE COOCTBEHHOM
MO03HABATEIbHON AEATEIbHOCTH OOYydYaloUerocs, Mo3TOMY YUUTENb JIOJKEH OpraHU30BBIBATH
MpolLiecc MO3HaHMsl, a He BBICTYIATh B pojiu uH(opmaropa. Henb3s HayduTh Ha BCIO KU3Hb, HA/I0
HAy4YUTh YIUTHCS BCIO )KU3Hb.

Oo0mas xapakrTepucTuka Kypca «OCHOBbI HEOPraHUYeCKO XUMHUID)

Kypc «OcHOBBI HEOpraHMYECKON XMMUUW» HAIpaBJIeH Ha pEUIeHHEe OJHOW M3 OCHOBHBIX
3a/lad COBPEMEHHOT0 00pa3oBaHUS — Ha CO3JaHUE YCIOBUM U JIMYHOCTHOTO pPa3BUTHUSA
oOyuaronuxcs, (OpMUpPOBaHHE MOTHBAIMM K OOYYEHHMIO M AKTUBHOW MMO3WLUU B Y4eOHOM
MPOLIECCE, MOBBIIIEHUE CAMOOIICHKHU.

Cogmepxanne Kypca 7 KJjacca COCTAaBISIOT TEPBOHAYAIbHBIE CBEJIEHUS O UHCTBIX
BEI[ECTBAX M CMECSX BEIECTB, PACTBOPAX, MPOCTHIX U CJIOXKHBIX BEHIECTBAX, (DU3MUECKUX U
XMUMHUYECKUX SIBJICHUAX, OCHOBHBIX KJIaccax HEOPraHMYEeCKHX COCAMHEHHMH. DTO paciiupsieT
Mpe/ICTaBICHHs ydamuxcsi o0 okpyxaromem wmupe, (GopMHpPYeT YCTOWYHMBBIA HHTEpEC K
W3YYEHUIO XUMHUHU, K SKCIIEPUMEHTAILHON U HCCIEeI0OBATEIbCKON IEATEIbHOCTH, Pa3BUBAET UX
MHTEJUJIEKT U TBOPUECKUN MOTEHIIMAN, TIO3BOJIIET MPUOOPECTH MPAKTUIECKUE YMEHHS U HaBBIKH,
KOTOPBIE IPUTOAATCS UM IPHU JajJbHEUIIEM U3yYEHUHU XHUMUH, & TaKKE€ B MOBCETHEBHOU KU3HU.
3aHATHS B paMKax JIaHHOTO Kypca HalleJeHbl HE TOJIBKO Ha MPUOOPETEHHE HOBBIX MOJIE3HBIX
CBEJICHUI O BEIIECTBaX, KOTOpPbIE MMEIOTCS HAa KyXHE M B BAHHOW KOMHATe, B JIOMalIHEH
anTeuyke, Ha CaJOBOM Y4acTKe W T.lI., HO ¥ Ha OBIAJCHHUE MPAKTUYECKUM yMEHHEM O0e30IacHO
paboTaTh C BellecTBaMU U MaTepUaTaMHU.

ConepncaHHe epBoro roaa 06y‘-IeHI/I}I obecreunBacT IpEeCMCTBCHHOCTDb
C€CTCCTBCHHO-HAYYHBIX 3HaHPII>i, HpHOGpCTéHHLIX yYJalluMucCs paHee MpU U3YYCHHUU NPCIAMCTOB



«Oxpyxaromuit Mup», «buonorus», «I'eorpadusi», u 3HaHUI, KOTOPBIE 00yUYaIOIIUECs MMOIydaT
IIpU U3Yy4EHUH Kypca XMMUU 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 M3YYEHHUS OCHOB HEOpraHMYecKod XxumMuu B 8 m 9 kiaccax, copMupoBarh
YCTOMYMBBIM II03HABATEIbHBIA HMHTEPEC K XUMHUM KAaK OKCIIEPUMEHTAJbHOM HAaykKe,
MIPEJICTaBICHUE O BAXKHOCTU M HEOOXOJIUMOCTH XMMHUYECKMX 3HaHWM i J1I00Oro 4eloBeka,
MU3Y4YUTh BEIECTBA, OKPYKAKOLIUE HIKOJBbHUKOB B IIOBCEAHEBHOM KU3HU, UX BO3JICHCTBUE Ha
OpraHu3M 4eJOBeKa, IS TOTO YTOOBl MPABWIBHO TPHUMEHATh HX, PACIIAPITH KPYro3op
yyaluxcs M pa3BUBaTh MX CIELUAIbHbIE YMEHUS — YMEHHUs HaO/o/aTh, JelaTh BBIBOJBI Ha
OCHOBE HaOJIOJIEHUH, 00palaThCsl C BEIIECTBAMU B OBITY, BBIMOJIHSTH HECIOXHBIE OIIBITHI,
MIPOBOJUTH HCCJENOBAaHUS C cOOMIOJieHHeM IpaBui Oe3zomacHocTH. Kpome Toro, usydenue
JaHHOTO Kypca JaéT BO3MOXKHOCTh pa3BHUBaTh o0OlIeydeOHbIe yMEHHUs (aHAJIM3HPOBATH,
YCTaHaBJIMBATh PUYMHHO-CIICJICTBEHHBIE CBSI3H, JI€aTh YMO3aKIIOUEHHs U BbIBOJIbI, pabOTaTh C
Hay4YHO-TIONMYJISIPHOM M CIIPaBOYHOW JIUTEPATypoOl, CpaBHUBATh, BBIACIATH INIaBHOE, 0000IIaTh,
CHCTEeMAaTH3HPOBATh MAaTEPUAIT), CAMOCTOSITEIbHOCTh U TBOPUECKHE CIIOCOOHOCTH TPH PEUICHUH
MPAaKTUYECKUX 3a]1a4.

B 3aBucuMocCTH OT BO3MOXHOCTEH 00pa3oBaTeNbHON OpraHU3allMd BO3MOXHO HayaTh
n3yyeHue Kypca «OCHOBBI HEOPraHNUYECKON XUMHUM» B 8 Kitacce.

Conepxanne Kypca 8 KJlacca BKJIIOYAET CBEICHUS O CTPOCHUHU AaTOMOB XHMHUYECKHX
3JIEMEHTOB, CTpYyKType Ilepumoanueckoin cucteMsl xumuueckux anemeHToB .M. Menneneena,
XMUMHUYECKON CBSI3M, XUMUYECKUX PEAKLHUAX, PACTBOPAX, AIEKTPOJUTHUYECKONW TUCCOLMALUU U
OCHOBHBIX KJIacCaX HEOPraHMYECKUX BEILECTB.

Y4eHHus O cocTaBe M CTPOEHHHM BEIIECTB M O XMMHUYECKHUX IPOIEeccax COCTaBISIOT
TEOPETUYECKYI0O OCHOBY Kypca. B 8 kiacce oOyuaromuecs nmpruoOpeTaioT COBpEMEHHbIE 3HAHUS
(COOTBETCTBYIOIINE YPOBHIO MX MOHMMAaHHUS) O 3aBHCHUMOCTH MEXIY CTPOEHHEM BEIeCTB, MX
CBOMCTBaMH U MPUMEHEHHEM, CYITHOCTU U JBUKYIINX CHUJIaX XUMUYECKUX peaKui, MpUHIUIAX
yIOpaBiIeHUS UMU JJISl TOJTY4YEHUs HEOOXOAMMBIX YEOBEKY BEIIECTB, POJIM XUMHUHU B PEIICHUU
SKOHOMMYECKUX M JKOJIoTHYeckux mnpobiem. Takum oOpazoMm, usyueHue Kypca ¢GopMupyer
HAayYHYIO KapTUHY MHpPA, MO3BOJSET YYalIUMCS MOJYYUTh OTBETHI Ha BOMPOCHI «IIOUYEMY?» H
«Kak?», pa3BUBAET UX TBOPUECKUN MOTEHIMAI M CHOCOOHOCTh MPHOOpPETaTh 3HAHHS B XOJE
cOOCTBEHHOM MM03HABATEIBHOMN 1EATEIHHOCTH.

PaCCMOTpCHI/IC TCOPCTUYUCCKHUX BOIIPOCOB T'OTOBUT IOYBY I OCO3HAHHOI'O H3YYCHUSA
XMMHHU DOJICEMCHTOB H HX COCI[I/IHCHI/Iﬁ B 9 KIIaCCC, II03BOJLICT pCain30BaTb IMPHUHIUIIBI
Pa3BHUBAKOLICTO O6y‘~IeHI/I$I, CUCTEMHO-JICSITECIbHOCTHRIN TOAX0Md K O6y‘~ICHI/IIO H OpraHu3oBaTb
CaMOCTOATCIIbHYIO JCATCIBbHOCTh INKOJIBHUKOB II0 YCTAaHOBJICHUIO B3aMOCBS3EH 3JIEMEHTOB
3HaHMH. 3HAYMTEIPHOE YHCIIO XHMHYECKHUX (1)8.KTOB INO3BOJIACT MOABCCTHU YUAIIUXCA K HX
MOATAIMHOM CUCTEMATU3alun H 0606IH€HI/IIO, a H3Y4YCHHC IMPUYIUHHO-CIICACTBCHHBIX
3aBHCUMOCTEH Ja€T BO3MOXKHOCTh YMCHBIUIUTDH 00BEM OIUCATEIIHEHOTO Marepuajia Mo XuMHUH
OJICMCHTOB.

B 9 kunacce IMPOAOJIZKACTCA PA3BUTHEC CHCTCMBbI 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 IMo3HaBaCMOCTU MUpPA U HEHHOCTU HAYYHOTI'O 3HAHUS, CAUHCTBC JKMBOU M HEXXKHUBOM
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IpUpOBl, CHOPMUPOBATH 3HAHUS O BAKHEHIIMX ACHEKTaX COBPEMEHHON €CTECTBEHHO-HAYYHOMH
KapTUHBl MHpa. BKIIIOUEHHE HCTOPUKO-HAYYHOIO Marepuaga Ja€T BO3MOXHOCTb I10Ka3aTh
LIKOJIbHUKAM, YTO pPa3BUTUE HAYKM — O3TO MHOIOBEKOBOH IyThb CTAHOBJIEHHUsS 3HAHUU 00
OKpYXKAloIlleM MHUpE, MPHOOIIUTh MX K MCTOPUM XMMHUYECKOH HAyKH Kak OOLIEKYJIbTYPHOMY
HACJIEIUIO, TO3BOJISIET (OPMUPOBATH UYYBCTBO TOPAOCTH 33 CBOIO CTpaHy, pacKpbIBaTh
oOmieoOpa3oBareNbHOE  3HAUYEHHWE XUMHHU. Marepuan SKOJOTHMYECKOW HAaIlpaBIIEHHOCTH,
CBElEHUS O (PU3HOJIOTUYECKOM BO3JCHCTBUM BEIIECTB CHOCOOCTBYIOT —(POpMHPOBAHUIO
HKOJIOTUYECKOTO CO3HAHUS M HABBIKOB HJKOJIOTHUECKH OE301acCHOTO TOBENEHHs, 3HAHWHA 00
OCHOBAX 3/I0pOBOTO 00pa3a >KM3HH, OCO3HAHUIO [IEHHOCTU CBOErO 3J0POBbS U 370POBbS IPYTUX
moned. Hamnuume mnpakTHYECKUX CBEACHUM 00 WCMOJIb30BAHUM XUMHYECKHUX 3HAHWN B
MIOBCEIHEBHOM JKM3HHU, B TPYAE CHOCOOCTBYET pa3BUTHUIO I[103HABATEIbHOW aKTUBHOCTH
yyaluxcs, MX HHTepeca K YrIyOJIEHHOMY U3YYEHUI0O XHMHH, BbIOODY €€ B KadecTBe
NpoUILHOTO MpeAMeTa Ha cTapuieil cryneHn oOydenus. [Iporpamma mMo3BosIsIET TaKxke
peain30BaTh BOCIUTATENbHBIN MOTEHIIMAI IPEMETA.

[Ipu u3ydeHnn Kypca UCIOIb3YIOTCS U Pa3BUBAIOTCS MEKITPEIMETHBIE CBA3H C OMOJIOTHEH,
¢u3MKOM, MaTeMaTUKOW, reorpadueil, IPUMEHSIOTCS pPa3HOOOpa3HbIe METO/bl OpraHu3aluu U
OCYILIECTBJICHUS] y4eOHO-TIO3HABATENbHON JAEATEIbHOCTH YYallMXCs: CIOBECHBIX (pacckas,
paccyxjeHue, 6ecena), HarasAIHBIX (IEMOHCTpAIHsS SKCIIEPUMEHTOB, U300paKEHUM, MOIesei),
MPaKTUYECKUX (MPOBEIACHNE OTBITOB, BHITIOJHEHHUE 3a/IaHUH, pEIeHHE 3a/1a4).

[IporpamMma coctaBieHa ¢ y9€TOM BEAyIIECH POJIM XHUMHYECKOTO JKCIIEPUMEHTA, TPUIEM
UCIIOJIB3YeTCST HE TOJBKO JIEMOHCTpAIlMOHHAs ero (yHKIOHsS, HO H CTHMYJIUPYOMIas,
npobnemuas. [lpemycmarpuBaroTcss BC€ BHJBI IITKOJBHOTO XHMHUYECKOTO JKCIEPUMEHTa —
JIEMOHCTpAIlMK, JIA0OPATOPHBIC OMBITHI M TPaKTHYECKHe padoThl, a TaKkKe COoYeTaHHe
AKCTIEPUMEHTa C JPYTUMH CpeACcTBaMU OOy4YeHHs. 3aljIaHMPOBAHBI OMBITHI, NMPOBOIUMBIE B
JOMAIIHUX YCIOBUSX (IOMAalIHUH SKCIEPUMEHT), TPAaKTUYECKUE 3aHATHSA C DJIEMCHTaMH
WCCIIC/IOBAaHUSI ¥ BBITIOJHCHUE TPAKTHYECKUX HWCCIEIOBATENbCKUX  3amaHuil.  OIbITHI,
BKITIOYEHHBIC B MPAKTHYECKUE PAOOTHI, BBITIOJIHIIOTCSA C YY4ETOM BO3MOKHOCTEH XMMHUYECKOTO
kaOuHeTa (HaIM4Me BBITSHKHBIX MIKa(OB, PEAKTUBOB U 000pYIOBaHUs) B 0OCOOCHHOCTEH Kitacca.
Bo3MoskHa Takke 3aMeHa yKa3aHHBIX B MPOTPaMMe OTIBITOB JPYIMMHU, HMEIOIIMMHU PaBHYIO I10-
3HABATEIIbHYIO U METOJAMYECKYIO IICHHOCTb.

[IpenycMOTpeHO TaKKe BBINIOJIHEHUE YYalIMMHCS TBOPYECKHX 3aJaHUN (JOMAITHUIA
XAMUYECKUH JKCIIEPHUMEHT, paboTa C JONMOJHHUTEIbHBIMH HWCTOYHHKAMHU HH(pOpMAIHH,
MOJITOTOBKA COOOIIEHHIA, JTOKIII0B, TIPE3CHTAIINH, BHITIOJTHEHUE IIPOCKTOB).

B conepxanue BKIIOYEH MNPOOJIIEMHBIN Marepual, CTUMYIUPYIOIIUNA TBOPYECKYIO H
MPOEKTHYIO AESITEIbHOCTh YYallIUXCsA, B TOM YHCIE 3aJaHHs HCCIIEIOBATEIbCKOTO XapakTepa,
TpeOyloIIre OpraHnu3aluy HHAUBUIYaIbHOW U IPYNIOBOM pabOThI IKOJILHUKOB.

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
NOTpeOHOCTEH M HMHTEpPEcOB OOYYalOUIUXCS, B TOM YHCIE MO YriyOlIEHHOMY H3YyYEHUIO
OTJENBHBIX y4eOHBIX MPEeIMETOB, lieJIeHANpaBIeHHON MOATOTOBKM K OJUMIIMAIaM Pa3IUYHbIX
YpOBHEW, oOpa3oBaTeibHas OpraHM3alus MOXKET BKIOYUTh YueOHbIH Kypc «OCHOBBI
HEOPraHMYeCKOM XMMHMM» B IUIAaH YPOYHOM, BHEYPOUHOM JEATEIBHOCTH, a TaKXKe
JOTIOJTHUTEIBHOTO 00pa30BaHMUs.

Kypc «OcHOBBI HEOpraHHYEeCKOH XMMHUM» M3ydaeTcs Ha MPOTsDKeHHU 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 HeJIet0, cooTBeTcTBeHHO Beero 70 mmu 105 4 B
Ka)/IOM KJ1acce.

HNJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA KYPCA
«OCHOBBI HEOPTAHUYECKOMN XUMHWH»

W3yueHre mpeayCMOTPEHHOTO MPOTrpaMMOil ydeOHOro marepuaia MO3BOJMT YYaIllHuMCs
AOCTUYDb MNPCAMCTHBIX, MCTAIPCAMCTHBIX H JIMYHOCTHBIX PE3YIbTATOB, MNPCAYCMOTPCHHBIX
denepanbHBIM  TOCYJAPCTBCHHBIM ~ 00pa30BaTEIbHBIM ~ CTAHJAPTOM  OCHOBHOTO  OOIIEro
oOpa3oBaHUsI.

JInuHOCTHBIE pe3yJIbTaThl
JIM4HOCTHBIE  pe3yibTaTbl  OCBOEHHUS IporpaMMbl  ydyeOHoro Kkypca «OCHOBBI
HEOPraHUYeCKOM XUMHUN» OTPaKal0T TOTOBHOCTh O0YYaIOIIKUXCSl PYKOBOJACTBOBATHCS CUCTEMOM
MO3UTUBHBIX [IEHHOCTHBIX OPUEHTALMI U pacIIMPEHUE OMbITa JIEATEIBHOCTH Ha €€ OCHOBE U B
MIPOLIECCEe peann3alii OCHOBHBIX HANpPaBJIEHUH BOCIUTATEIbHON AEATEIbHOCTH, B TOM YHUCIIE B
4acTu:

e ['paXkJaHCKOTO BOCIIUTAHHUS:

HETIpUATHE JTIOO0BIX (OPM SKCTpEeMH3Ma, JUCKPUMHUHAIIMHN; TPEICTaBIeHHEe 00 OCHOBHBIX
ImpaBax, CBO60213X A 00SI3aHHOCTIX TpaXXJaHWHA, CONUAJIBHBIX HOpMax W IIpaBUjIax
MEXKJIUYHOCTHBIX OTHOIICHHWH B OOIIECTBE; TOTOBHOCTh K Pa3HOOOpPa3HOM COBMECTHOMU
NEeSITeNbHOCTH, CTPEMJICHHE K B3aHMMOINOHMMAHHMIO W B3aMMOIIOMOIIM, AKTUBHOE Y4acTHE B
IIKOJIBHOM CaMOYIpPaBJICHUH; TOTOBHOCTh K YYacCTHUIO B TYMAaHUTApHOM JEATEIbHOCTU
(BOJIOHTEPCTBO, MOMOIITH JIFOIAM, HYKIAFOLMCS B HEl).

L HanI/IOTI/ILIeCKOl"O BOCIIMTaHUA:

OCO3HAHHE POCCUMCKOM I'pa)kIaHCKON MJIEHTUYHOCTH, IIPOSIBICHHE MHTEpeca K MO3HAHUIO
ucTopuu, KyiabTypbl Poccuiickoit ®depepamuu, cBoero kpas, HapoaoB Poccuu; 1EHHOCTHOE
OTHOIIIEHHE K AOCTIKEHUAM cBoeil Poaunbl — Poccum, K Hayke, TEXHOJIOTHSIM, TPYAOBBIM
JOCTHKEHHSIM HapOo/1a; YBaKEHUE K HCTOPUUECKOMY U IIPUPOJTHOMY HACIICUIO U TAMSATHUKAM.

L4 Z[YXOBHO-HpaBCTBeHHOFO BOCIIUTAHUA:

opucHTausd Ha MOPAJBbHBIC LHECHHOCTH U HOPMBI B CUTyallUAX HPABCTBCHHOI'O BBI60pa;
TOTOBHOCTh OILICHMBATh CBOE ITOBEACHUE U MOCTYIIKH, MMOBCACHUEC U IOCTYIIKU APYIruUux JIOACH ¢
MNO3UIHN HPABCTBCHHBLIX KW IIPABOBBLIX HOPM C y‘léTOM OCO3HAHMS TMOCIEACTBUN IMOCTYIIKOB;
AKTUBHOC HCIPUATUC aACOIHAJIBHBIX IIOCTYIIKOB, CBO6OI[a U OTBCTCTBCHHOCTH JIMYHOCTH B
YCIOBUAX HHAUBUAYAJIBHOTO U O6I_HGCTB€HHOFO IIpOoCTPaHCTBA.

® DCTETUYSCKOTO BOCIIMTAHMS:

BOCIIPUUMYHNBOCTb K pPa3HbIM BHUIAaM HCKYCCTBA, IIOHUMAHHE C€ro 5SMOIMUOHAJIBHOTO
BOSﬂCﬁCTBHH; OCO3HAaHUEC BAXXHOCTHU XYI[O)KGCTBGHHOI\;I KYJIBTYPBI KaK CpeACTBA KOMMYHHUKAIIUN U
CaMOBBIPAXKCHUSA; TIOHUMAHUC NEHHOCTU OTCUCCTBECHHOTO U MUPOBOTO UCKYCCTBA, CTPEMIICHUEC K
CaMOBBIPA)KCHUIO B Pa3HbIX BUJAX UCKYCCTBA.

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



OCO3HAHHWE LIEHHOCTU JKU3HHU; OTBETCTBEHHOE OTHOILIEHUE K CBOEMY 3/I0POBBIO H
yCTaHOBKAa Ha 3J0POBBIA 00pa3 XHU3HH (30pOBOE MHTAaHUE, COOIIOACHUE THIHEHUYECKUX
npaBuiI, cOaTaHCUPOBAHHBIN PEXXUM 3aHSATHIA U OTIbIXA, PEryispHas (Guznyeckas akTUBHOCTD);
OCO3HAHME IIOCIHEACTBUM M HENPHUATHE BPEIHBIX MPUBBIYEK (YIOTPEOJIEHHE AJIKOIOJ,
HAapKOTHKOB, KypeHHE) M HHbBIX (opM Bpeda Ui (U3NYECKOTO M TMCHUXUYECKOTO 3I0POBBS;
co0OmroieHne MmpaBuil 0€30MaCHOCTH; YMEHHE MPUHUMATh ceOs U APYTuX, HE OCYXKAas; yMEHHE
OCO3HABATh SMOILIMOHAIBHOE COCTOSIHUE ce0sl U JPYrux, YMEHHME YIPaBIATh COOCTBEHHBIM
SMOIIMOHAJIbHBIM COCTOAHUEM, C(l)OpMI/IPOBaHHOCTI) HaBBIKa pe(bJICKCI/II/I, IMPU3HAHUC CBOCTO
IIpaBa Ha OIIMOKY U TaKOI'o K€ IpaBa JPYyroro 4ejaoBeKa.

¢ TpynoBOro BOCIMTaHUSA:

YCTaHOBKA Ha aKTHMBHOE y4yacTHE B PELIEHMM MPAKTHUECKUX 3a7ad (B paMKax CEMbH,
OpraHu3aliu, ropoja, Kpas), CloCOOHOCTh MHHUIMHPOBATh, IJIAHUPOBATh U CaMOCTOSITENILHO
BBINIOJIHATh TAaKOTO POJia JESITENbHOCTh, MHTEPEC K MPAKTUYECKOMY H3y4eHMIO Ipodeccuil u
TpyZla pa3IM4HOrO pOJa, B TOM 4YHMCIIE HAa OCHOBE NPHUMEHEHHS HM3y4aeMOIO IPEIMETHOIO
3HAHMS; OCO3HAHME BAXHOCTUM OOY4YEHHS Ha MPOTSHKEHUHM BCEH JKU3HU JJIs  YCHEIIHOMN
npodeccnoHabHOM JEesTeIbHOCTH M pa3BUTHE HEOOXOJIUMBIX YMEHHH Uil 3TOr0; TOTOBHOCTD
aJlanTUPOBaThCsl B MPO(ECCHOHATBHOM Ccpejie; YBaK€HHE K TPYAYy M pe3ysibTaTaM TpYyIOBOI
NeSITeNIbHOCTH; OCO3HAHHBIN BBIOOD U MOCTPOCHHE MHANBUAYAIbHON TPAaeKTOPUH 00pa30BaHus U
KU3HEHHBIX TJIAHOB C YYETOM JIMYHBIX U OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEI.

® DKOJIOTUYECKOTO BOCITUTAHUA

OpHEHTAIlMs Ha MPUMEHEHNE 3HAHUN ISl pelIeHus 3a/1a4 B 00JaCTH OKpYXKarouleil cpebl,
IJTAHUPOBAHUS TOCTYMKOB U OLIEHKH HMX BO3MOXKHBIX IMOCIEJCTBUI JUIsl OKpYXAlOIIel cpebl;
MOBBIIIEHUE YPOBHS  DKOJOTHYECKOM KyJAbTYpbl, OCO3HAHHME TIJ00AJbHOTO  XapakTepa
HKOJIOTMYECKUX MPOOJIEM U MyTeW MX pEelIeHUs; aKTUBHOE HEMPUSATHE NEHCTBUN, IPUHOCSIINX
BpeJ OKpY)Karolllel cpefie; 0CO3HaHHE CBOEH POJIM Kak Ipa)<IaHWHA U TOTPEOUTENs B YCIOBHSIX
B3aMMOCBSI3U TIPUPOJHOMN, TEXHOJOTHYECKOW W COUMAIBHOW Cpell; TOTOBHOCTh K YYacCTHIO B
MIPAKTUYECKON JEeSITeIbHOCTH SKOJIOTMUECKON HApPaBiICHHOCTH.

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 SI3BIKOBOM M YMTATEIbCKOM Ky.]'IBTypOfI KakKk CpC€ACTBOM IIO3HAHHUA MHUPA;
OBJIAJICHUE OCHOBHBIMM HaBBIKAMHM HCCIIEA0BATEIbLCKOM ACATCIIbHOCTHU, YCTAaHOBKA Ha
OCMBICJICHHUC OIIbITA, Ha6J'IIOI[eHPII>i, IMNOCTYIIKOB.

MertanpeaMeTHble pe3yJibTaThl

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

VYcnoBuss (GopMHUpOBaHUS MEXKIPEAMETHBIX MOHATUH — OBJIaJeHHE OOYYarOUUMHCS
OCHOBaMM YHTATEIbCKOM TPaMOTHOCTH, NMpPHOOpPETEHHE 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 (SBJICHMIA); YCTAHABJIMBATH CYIIECTBEHHBIM NpPU3HAK KIACCU(PHUKAIINH,
OCHOBaHMA JuIg OOOOIICHHWS W CpaBHEHHs, KPUTEPHH IPOBOJAMMOIO aHAIW3a; C Y4ETOM
IIPEVIOKEHHONW 3a7aud BBIABIIATH 3aKOHOMEPHOCTHM U IPOTUBOPEUHS B pPaccMaTpUBAEMBIX
(axTax, JAHHBIX W HAOMIOACHUSX; MpeaaraTh KPUTEPUH ISl BBISBICHUS 3aKOHOMEPHOCTEH U
MPOTHBOPEUYUH; BBIABIATH JePUUUT HHPOPMAIMK, TAHHBIX, HEOOXOAMMBIX ISl PEHICHUs
IIOCTABJIEHHOM 3aJauy; BbISABIATH NPUUYUHHO-CIICACTBEHHbIE CBSI3U INPU M3YYEHUM SIBICHUN U
IIPOLIECCOB; JI€TaTh BHIBObI C UCIIOIb30BAHUEM JETYKTUBHBIX U UHIYKTUBHBIX YMO3aKIOUEHUH,
YMO3aKJIIOYEHUH M0 aHaJIOTWH, (OPMYIMPOBATH THIIOTE3bl O B3aUMOCBS3SIX; CAMOCTOSATEIHHO
BBIOMpATh CHOCOO pemieHus y4eOHOW 3amauM (CpaBHHMBATh HECKOJIBKO BapUaHTOB DPELICHHS,
BBIOMpATh HaHOOJIee TOIXOIAIINHA ¢ YIETOM CAMOCTOSITENILHO BBIJICTICHHBIX KPUTEPHEB);

2) 0a30BbIE  HCCIEIOBATENIIbCKHE  JIEHCTBUA:  MCIIOJIB30BaThb  BOINPOCHI  Kak
UCCIIEI0BATENIbCKUM MHCTPYMEHT MO3HaHUsS; (OpPMYIUPOBaTh BOIPOCHL, (PMKCUPYIOLIUE Pa3phbIB
MEXAY pealbHbIM U IKEJIaTelIbHBIM COCTOSSHUEM CHUTyallud, OOBEKTa, CaMOCTOSITEIBHO
YCTaHaBIMBAaTh UCKOMOE U JaHHOe; (OpMHPOBATH THIOTE3y 00 HCTHHHOCTH COOCTBEHHBIX
CYXJECHUH U CYXKJIEHUH JApPYrux, apryMEHTHPOBaTh CBOIO IMO3MLIMIO, MHEHHE;, MPOBOIUTH IO
CaMOCTOSITEJIBHO COCTaBJICHHOMY IUIaHY OIIBIT, HECJOKHBIM SKCIIEPUMEHT, HeOO0bIIoe
UCCIIEIOBAaHUE IO YCTAHOBJIEHUIO 0COOEHHOCTEW 00BEKTa M3y4eHUs, PUUMHHO-CIIECACTBEHHBIX
CBA3eM U 3aBUCHUMOCTEH OOBEKTOB MEXIy COO0OM; OILIeHMBaTh HAa NPUMEHUMOCTb U
JOCTOBEPHOCTh ~MH(POpMAIUM, TOJYy4YEHHOW B XOJe HCCIAeAOBaHUS  (PKCIIEPUMEHTA);
CaMOCTOSITENIbHO (OPMYIMPOBaTh OOOOLIEHUS U BBIBOABI MO pe3yibTaTaM IPOBEAEHHOTO
HaOMIOJIEHUs, OMbITa, MCCIEAOBAHUSA, BIAJA€Th MHCTPYMEHTAMH OILIEHKH JIOCTOBEPHOCTHU
MOJIyYEHHBIX BBIBOJIOB M 00OOIIEHMI; MPOrHO3MPOBATh BO3MOXKHOE JalibHEHIlee pa3BUTHE
MIPOLIECCOB, COOBITUI M MX MOCIEACTBHS B aHAJIOTUYHBIX MJIU CXOJHBIX CUTYallUsX, BBIIBUTATh
MIPENOJIOKEHNUS 00 X PA3BUTUH B HOBBIX YCIOBHAX M KOHTEKCTAX;

3) pabota ¢ wuHbOpMAIMEH: MPUMEHATH PA3IUYHBIC METOMbI, WHCTPYMEHTHI H
3alpockl MPH TMOWCKE W OTOOpe HWH(OPMAIMM WM JaHHBIX W3 HCTOYHHKOB C YYETOM
MPEUIOKEHHOW y4eOHOW 3agayn M 3aJaHHBIX KPUTEPUEB; BHIOMPATh, aHATU3UPOBATH,
CHCTEMATH3UpPOBaTh W HHTEPIPETUPOBATh HMH(POPMAIMIO pAa3IUYHBIX BUIAOB U  (opm
MPEJCTABICHHS, HAXOAUTh CXOJIHbBIC apryMEHTHI (TIOTBEP)KIAIOIINE WIIH OIIPOBEPTAOIIUE OTHY
U Ty € WJCK, BEPCUI0) B PA3JIMYHBIX WH(POPMANMOHHBIX HCTOYHUKAX; CAMOCTOSITEIHHO
BBIOMPATh ONTHMAaIbHYIO (HOpMY TpEACTaBICHUS MHPOPMAIMN U WLIIOCTPUPOBATH PelIacMbIe
3aaud  HECJIOXHBIMH CXEMaMH, JuUarpaMMaMHd, HHOW TpaduKkoil W WX KOMOWHAIMSIMU;
OIICHUBATh HAJI&KHOCTh HH(OPMAIIMH 110 TIPEIIOKEHHBIM KPUTEPHUSIM MU CHOPMYIIMPOBAHHBIM
CaMOCTOSTEIIbHO; YD PEKTHBHO 3alIOMUHATh U CUCTEMAaTU3UPOBATH HH(O pPMAIIHUIO.

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

1) oOmieHue: BOCHPUHUMATh U (OPMYIHUPOBATH CYXKJIEHUs, BbIpaXKaTb SMOLUHU B
COOTBETCTBUHU C LEISIMM U YCIOBUAMHU OOLIEHUS; BbIpakaThb ceOsi (CBOIO TOUYKY 3pEHHs) B
YCTHBIX U NMHUCBMEHHBIX TEKCTaX; pacro3HaBaTh HeBepOalbHbIE CPEJCTBA OOIEHUS, TOHUMATh
3Ha4eHHE COLMAIbHBIX 3HAKOB, 3HATh U PACIIO3HABATh MPEANOCHIIKA KOHQIMKTHBIX CUTYalluil 1
cMsr4atb KOH(QUIMKTBI, BECTH TIEPEroBOPHI; IOHMMAaTb HaMEPEHUs JAPYTUX, MpPOSBIATh
YBOKUTEIBHOE OTHOIIEHHWE K COOECeIHHMKY U B KOPpPEKTHOH Qopme (GopMyTupoBaTh CBOU
BO3paXKEHHMSI; B X0JIe [ajiora 1 (MIM) AMCKYCCUU 33/1aBaTh BOMIPOCHI MO CYIIECTBY 00CyKIaeMoit
TEMbl W BBICKa3blBaTh WJEH, HALIEJICHHbIE HAa pEIIEHUE 3aJaud U  MOJJEp)KaHHE
Onaro>xenaTeabHOCTH OOIIEHUS; COMOCTABIATh CBOU CYXKJIEHHS C CYXICHHSAMH JPYTUX
YYaCTHHUKOB JMAJN0ra, 0OHapyKMBaTh Pa3IU4Me M CXOJCTBO MO3UIIMIA; MYOIUYHO MPEICTABIATH
pe3yabTaThl BHIIOJHEHHOTO OMBITA (3KCIIEPUMEHTA, UCCIIEOBAHUS, TPOEKTA); CAMOCTOSATELHO
BBIOMpPATh (popMaT BHICTYIUIEHUS ¢ YUETOM 3aj]iad MPe3eHTAUU U 0COOEHHOCTEH ayAUTOpUH U B
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COOTBCTCTBUM C HHUM COCTABJIATH YCTHBIC HW IMHUCbBMCHHBLIC TCKCTbI C HCIOJB30BAHUCM
HIUTIOCTPATHUBHBIX MATCPUATIOB,

2) COBMECTHAsl JEATEIbHOCTh: IIOHUMaThb M  HCIOJb30BaTh  IPEUMYILECTBA
KOMaH/IHOW ¥ MHIUBUAYaJIbHOW pabOTHI MPH PEIICHUH KOHKPETHOW MpoOi1eMbl, 000CHOBBIBATH
HE00X0IMMOCTh IPUMEHEHHUS TPYIIOBBIX ()OPM B3aMMOACHUCTBUS NP PEIICHUH MOCTABICHHON
3a/lauM; NPUHUMATh 1I€JIb COBMECTHOM AESTEIbHOCTH, KOJUIEKTUBHO CTPOMUTH JEHCTBHS MO €€
JOCTIDKEHHUIO: PACIpeneisiTh POJIHM, JIOTOBAPUBATHCSA, OOCYXKJATh TMPOLECC U Pe3yibTaT
COBMECTHOM pPabOThI; yMETh 0000IIaTh MHEHHUS HECKOJbKHUX JIOJCH, MpPOSBIATh TOTOBHOCTH
PYKOBOJIUTh, BBINOJHATH MOPYYEHUS, MOJUUHATHCS; IUIAHUPOBATH OPraHU3ALMI0 COBMECTHOM
paboThI, OIPEICIIATE CBOIO POJIb (C yIETOM MPEAMOYTCHUN U BO3MOKHOCTEH BCEX YYaCTHUKOB
B3aUMO/ICHCTBUS), paclpeiessTh 3a/1aul MEX1y YIeHaMH KOMaH/bl, y4aCTBOBATh B TPYIIOBBIX
dbopmax paboTel (00CykaeHHs, OOMEH MHEHUN, «MO3TOBBIE HITYPMbI» U HHBIC); BBITIOJHITH
CBOIO YacThb pabOThl, JOCTUraTh KAauyeCTBEHHOIO pe3yJbTaTa IO CBOEMY HAaNpaBICHUIO U
KOOPJIMHUPOBATh CBOU JAEUCTBUS C JIPYITMMH WIEHAMU KOMaH]Ibl; OI[€HUBAaTh Kau€CTBO CBOETrO
BKJIaJia B OOIIMI MPOJAYKT MO KPUTEPHUSAM, CAMOCTOSITENIbHO C(POPMYIHPOBAHHBIM yYACTHUKAMU
B3aMMOJICICTBHS; CPABHUBATH PE3yJbTaTbl C HCXOJHOM 3aJadell M BKJIAJ KaXKIOro 4YWICHA
KOMaHJbl B JIOCTHXKEHHE pe3yJlbTaTOB, pa3ieisiTh c(epy OTBETCTBEHHOCTH W MPOSBIISTH
TOTOBHOCTH K MPEAOCTABICHUIO OTUYETA NIEPE]] TPYTIIIOH.

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

1) camoopraHuzanus: BBISBISATH MPOOJIEMBbI JUIsI PEIIEHUS B JKU3HEHHBIX M YYEOHBIX
CUTYAIUSIX; OPUECHTUPOBATLCS B PA3NIMUHBIX TOJX0JaX MPUHATHS pelIcHUN (MHIWBHIyaTIbHOE,
MPUHATHE pPEUICHUs] B TPYIIe, NMPUHSATHE DPEIIEHUI TPYIIoi); caMOCTOSITENbHO COCTaBISAThH
QITOPUTM pEIICHHs 3a7a4yd (WJIM €ro 4acTh), BBIOMPATh CrocoO perieHus yaeOHO# 3amayu ¢
y4€TOM  HUMEIOUIMXCS  PECypcoB U COOCTBEHHBIX BO3MOXKHOCTEW, apryMeHTHpPOBATH
npeayiaraeMble  BapuaHTBhl PEIICHHWH; COCTaBIATh IUTaH JEHCTBMMA (TUTaH — peanu3aluu
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 CHOCOOAMHM CAaMOKOHTPOJIS, CAMOMOTHUBALIMU U pedIIeKCuu;
JaBaTh aJIeKBaTHYIO OLIEHKY CUTYalluu U MpeyiaraTh MjaH e€ N3MEHEHUS; YUUThIBaTh KOHTEKCT
U TpPEeIBUICTb TPYAHOCTH, KOTOpble MOTYT BO3HUKHYTH IpPU pEHICHHH Yy4eOHOW 3ajauu,
aIaliTUPOBATh PElIEHUE K MEHSIOUIUMCS 00CTOSTENbCTBAM; OOBSCHITh MPUYUHBI JOCTHKEHUS
(HeIOCTIDKEHUS) pe3ylbTaTOB JEATEIbHOCTH, J1aBaTh OLIEHKY NPUOOPETEHHOMY OIBITY, YMETh
HAXOJHUTh MO3UTHUBHOE B MPOU3OMICANICH CUTYyal[MH; BHOCUTh KOPPEKTHUBBI B JESITENHHOCTh Ha
OCHOBE HOBBIX OOCTOSITEIbCTB, U3MEHHUBIINUXCS] CUTYaIi, YCTAHOBJICHHBIX OMIUOOK, BOSHUKIINX
TPYIOHOCTEH; OLICHUBATh COOTBETCTBUE PE3Y/IbTATA LIEIH U YCIOBUSIM;

3) SMOIMOHANILHBIA HMHTEIIJICKT: pa3in4daTrb, HA3bIBATb U YIIPABJIATbH COOCTBEHHBIMU
OMOIUAMHU U SMOIUAMHU JPYTUX; BBIABIIATH U aHAIIU3UPOBATH IMPUYHNHBI 3MOI_II/II71; CTaBUTh ceOs
Ha MCECTO APYroro 4e€jI0BCKa, IOHUMAaTb MOTUBBI U HAMCPCHUSA APYIroTro; pCryjanpoBaTb CIIoco0
BbIPAKCHUA 3MOHHﬁ;

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

IIpenmeTHble pe3yJbTaThl
B pesynprate nzyuenus kypca «OCHOBBI HEOPraHMUECKONH XUMHUM» 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, MOJIEKYJIa, OTHOCHTEJIbHAs aTOMHAas Macca, OTHOCHUTENIbHAsT MOJIEKYJISIpHAs Macca,
MPOCTOE U CJIOKHOE BEIIECTBO, XUMHUYEcKass (popMyrna, MHACKC, KOJIMYECTBO BEIIECTBA, MOJIb,
MOJISIpHAs Macca, MOJSIPHBIA OOBEM Ta30B, XMMHUYECKas PEAKLWs, YPAaBHECHHE XHUMHUYECKOU
peaknuu, Kod((GUIMEHT, MOJICKYISIPHOE W TEPMOXHMHYECKOE YpPaBHEHHS, TEIUIOBOU A(PQeKT
peaKkIu, 3K30- U SHAOTEPMHUYECKHE PEAKIUN, PEAKIIUU COCAMHEHUS, Pa3JIOKECHUS, 3aMEIICHHUS,
oOMeHa, HeHTpaM3ayu, OKCHIBI, COJIC0Opa3yoIue U HECOIeO0pa3yIOIIHe OKCH/IbI, OCHOBHBIC,
KHUCJIOTHBIE U aM(OTEPHBbIE OKCHUIbI, OCHOBAHUS, IIEIOYHU, KUCIOThI, KHUCIOThI-OKHCIUTEIH, COJI
CpelHue, KUCIbIe, OCHOBHBIE, IBOMHBIC, CMEIIIaHHbIC, KOMIUIEKCHBIE, aM(OTEPHBIC THAPOKCHU/IBI,
TE€HETHYECKasi CBsI3b BEIIECTB, HHAUKATOp, HEUTpalibHAs, KHUCJIOTHAs W IIeJoYHas cpena,
AJIEKTPOHHAs 000JI0YKa aToMa, SHEPreTUYECKUd ypOBEHb, AJIEKTPOHHAs KOH(UTypalusi atoma,
aTOMHass  opOuTanb, WOH, XHUMHYECKass CBsI3b, BAICHTHOCTh, CTEMEHb OKHUCIICHMUS,
ANIEKTPOOTPUIIATETILHOCTD, TMOJSPHAsT W HEMOJsApHAs KOBAJICHTHBIE CBS3M, HOHHAsl CBS3b,
METaJUIMUeCKasi CBs3b, MOJICKYJISIpHAs, HMOHHAs, aTOMHas, METaJUIMYecKas KpPUCTAUTHYECKUe
pPEemETKH, PacTBOPHI, TUAPATHI, KPUCTAUIOTHAPATHI, AJUIOTPOIHS, MAaccoBas JOJs DJIIEMEHTa B
CJIO)KHOM BEIIECTBE U PACTBOPEHHOTO BEIIECTBA B PACTBOPE, MOJISIPHASI KOHIICHTPAIIUS BEIIECTBA
B PACTBOpE, BJIEKTPOJHUT M HEICKTPOIUT, DJIEKTPOJUTHYECKAs IUCCOIMAalUs, HEUTpalibHas,
KUCJIOTHAs M IIEJIOYHas Cpeaa, BOJOPOJHBIN IOKa3aTelb, THUAPOJIU3 COJIEH, OKUCIEHUE U
BOCCTaHOBJICHHE, OKHCIUTEIh U BOCCTAHOBUTENb, OKUCIUTEIFHO-BOCCTAHOBUTEIHLHBIC PEAKITHH,
AJNIEKTPOJTU3, CKOPOCTh XHMHYECKOW pEaKIuu, XHMHUYECKO€ pPAaBHOBECHE, TOMOTCHHBIE |
reTeporeHHble, OOpaTUMble W  HeoOpaTHMble peakuuH, ajacopouus, MNuUpo-, TUIPO-,
AIEKTPOMETAJUTYPT U, KOPPO3HUs);

PACKPbIEAMb CMBIC/I ROHAMUIL, VICTIONB3YS] XUMUYECKYIO CUMBOJIHKY;

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

Ha3bl6amp XUMUYECKNE FIEMEHTBI, HEOPTaHUYECKUE BEIIECTBA U3YYEHHBIX KIIACCOB;

00vsachamp (U3NYECKUN CMBICT aTOMHOTO (MOPSIKOBOTO) HOMEpa XHMHUYECKOTO
3JIeMEeHTa, HOMEpOB Ipymnnbl U nepuoja lleprnoauyeckoit CUCTEMBI, K KOTOPBIM MPUHAIJICKUT
3JIEMEHT, 3aKOHOMEPHOCTH HW3MEHEHHUs CBOMCTB aTOMOB DJJIEMEHTOB U HUX COEIUMHEHUH B
npeAesax MallblX [E€PUOJOB MW TIJaBHBIX MOArPYII, CYIIHOCTh 3JEKTPOJUTUYECKOU
JMICCOLIMAIINY, PEAaKLIUi HOHHOTO OOMEHa U OKUCIIUTEIHHO-BOCCTAHOBUTEIbHBIX PEaKIIUii;

Moodenupoeamsp CTPOECHHE AaTOMOB IIEPBbIX JABAALATH XUMUYECKUX SJIEMEHTOB,
MPOCTENIINX MOJIEKYJT;

Xapaxkmepu3oeamp XUMUYECKHE >JIEMEHThI (OT BOJOpPOJAA N0 Kalbliisi) HA OCHOBE UX
nosioskenusi B [lepuoauueckoit cucrteme .M. MenneneeBa u 0coOeHHOCTEH CTPOEHUS aTOMOB;
CrocoObl TMOJydyeHUus, (PU3NMUYECKHEe M XHUMHUYECKHUE CBONCTBA, MPAKTHUYECKOE MpPUMEHEHHE
HEMETAJUIOB, 00pa30BaHHBIX d3JIEMEHTaMU TIIaBHbIX mnoarpynn [V-VII rpymnm, mmenoyHsix,
HIENOYHO-3EMEIIBHBIX METaUIOB, MAarHus, ajllOMUHUA U JKelie3a, HEOPraHMYECKUX BEILECTB
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 KJIaCCy HEOPraHMYECKUX BELIECTB, BAJCHTHOCTh U CTENEHU OKHUCIIEHHS] aTOMOB
3JIEMEHTOB B BELIECTBAX, BU/IbI XUMHUECKHX CBS3€H B BELIECTBAX, TUIIbI XUMUUECKUX PEAKLUM,
BO3MOYHOCTh IIPOTEKAHUS PEeaKIMii HOHHOTO 0OMEHa;

onucvleamp CBOWCTBA TBEPIBIX, JKUAKHX, Ta3000pa3HBIX BEIIECTB, BBIIEISS UX
CYIIIECTBEHHbIE TPU3HAKH, (PHU3UYECKHE W XUMUYECKHE TMPOIIECCHI, SBISIOUINECS YacThiO
KpYTrOBOpOTa BEIIECTB B IPUPOJE;

cocmaeisinb (I)OpMy.HLI BCIICCTB M3YYCHHBIX KJIACCOB, YPABHCHHUA XUMHNYCCKUX peaKuHﬁ,
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yYpaBHEHUS JUCCOIMAIIMKA KUCIIOT, OCHOBAHUH, COJICH, YpaBHEHHS PEaKIMii HOHHOTO OOMEHa B
MOJIEKYJIIPHOM M HOHHO-MOJICKYJIIPHOM BHJIE, YPABHEHUS OKUCIUTEIBHO-BOCCTAHOBUTEIIBHBIX
peaKkuuii, ypaBHEHHs pEaKUWi, MOATBEPKIAIOIINX XHUMHUYECKHE CBOMCTBA HEOPraHUYECKUX
BEILIECTB U OTPAKAIOIINX CBSI3U MEXKIY KJIAaCCAaMU HEOPTraHMYECKUX COCAMHEHUN;

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

Knaccuguyuposamp n3ydeHHbIE OOBEKTHI U SIBICHUS;

CMpPYKmypuposeanms N3y9eHHBI MaTepUal U XUMAYECKYI0 HHPOPMAIIHIO, TIOTYICHHYIO U3
JOTIOJTHUTEIBHBIX UCTOYHUKOB;

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

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

cobiro0amsp npaBuiia 0€30MacHON paboThI C 1aA0OPATOPHBIM 00OPYIOBAHHEM, XUMUUYECKON
MOCY/I0¥, HArpeBaTEIbHBIMU TPUOOPAMU, PEAKTUBAMHY TPU BHITIOJTHEHUH OIIBITOB;

naanupoeamy u NPOGOOUMP ONBITHI [0 TMOJYYEHUIO, COOMPAHUIO U H3YYEHUIO
XUMUYECKUX CBOWMCTB KHCIOPOJa, BOJOpPOJA, YIJIEKHCIOTO Ta3a, aMMHaKa; OTIBITHI,
MOATBEPKIAIOIINE XUMUUYECKHE CBOMCTBA HEOPraHWYECKHX BEIIECTB M3YyYCHHBIX KIIACCOB,
peaKIyy, TOITBEPKAAFOIINE KAYECTBEHHBIN COCTAaB Pa3IMYHbIX BEIIECTB;

20Mmoeump PacTBOPhHI 3aJaHHOW KOHIEHTPALUH;

pacnoznaeams ONBITHBIM IIYTEM KHCIOPOJ, BOJOPOJ, YIJIEKHCIBI W CEPHHUCTBIM Tas3bl,
aMMHaK, BOJY, PacTBOPHI KHCJIOT W IICJIOYEH, WO, XJIOPHA-, OpOMUI-, HOIUI-, CYTbhHUI-,
cynbdut-, cynbdar-, HuTpar-, pocdar-, kapOOHAT-HOHBI, HOHBI AMMOHHS, AJTIOMUHUS, HATPHS,
kanus, kaneius, sxene3a(ll) u (I11), menu, uHka;

onuceléamp JIEMOHCTPALlMOHHBIE W  CAaMOCTOSITEIBHO IPOBEAEHHBIE XUMUYECKUE
JKCIIEPUMEHTHI;

delamb  6bl6OObI YW YMO3AKIIOUEHUS U3 HAOMIONCHHMM, W3YYEHHBIX XHUMHYECKHUX
3aKOHOMEPHOCTEW, MPOrHO3UPOBATh CBOMCTBA HEM3YYEHHBIX BEIIECTB [0 AHAJIOTHMU CO
CBOWCTBAMM M3yYEHHBIX;

OKa3blgamp TEPBYIO MOMOLIb IPU 0XKOrax, Mmope3ax M JAPYrHX TPaBMax, CBSI3aHHBIX C
paboToli B XUMHUYECKOM KaOHUHETE,

6bIUUCIAMb OTHOCUTEIBHYIO MOJIEKYJSIPHYIO MacCy U MOJISIPHYIO MAaccCy BEILLECTBA 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 YYacTBYIOLIUMX B PEAKIMU BEIIECTB [0 M3BECTHOW Macce, 00bEMY WU
KOJIMYECTBY BELIECTBA JPYTOro COCTUHEHHS; TeII0BON 3(p(PeKT peakiuu no JaHHBIM 00 OTHOM
Y3 YYaCTBYIOIIMX B PEAKLUU BEHIECTB U KOJWYECTBY BBIJACIUBIICHCS (TIOTJOMIEHHO) TETIOTHI;
MAaCCOBbIE€ OTHOILLIEHUS MEX/ly XUMUUYECKHUMH AJIEMEHTaMU B JAHHOM BELIECTBE; MACCOBYIO J0JIIO
BEIIECTBA B PACTBOpE, MOJYYCHHOM IMpU J0OABIECHUU BEIIECTB B HCXOAHBIA pacCTBOp HIIU
ylajJeHUH UX U3 Hero; Maccy (00BhEM, KOJTMUECTBO BEIIECTBA) MPOAYKTa PEAKINH, €CIIA OJTHO U3
pearupyomux BemecTB JaHO B HM30bITKe; mMaccy (00bEM, KOJIMYECTBO BEIIECTBA) MPOJYKTa
peakiuu Mo M3BECTHOM Macce UM O0BEMY HCXOIHOTO BEIECTBA, COMEPIKAIIETO MPUMECH;
COCTaB CMECH, KOMIIOHEHThl KOTOPOW BBIOOPOYHO B3aMMOJCHCTBYIOT C YKa3aHHBIMH
peareHTaMu; 0ObEMHBIE OTHOIICHHUS T'a30B MPU XUMUYECKHUX PEaAKIIHIX;

ycmanagaueams NPOCTEHIIyo (opMyiTy BEIIECTBA 10 MAaCCOBBIM JI0JISIM 3JIEMEHTOB;

Xapakmepu3zoeamy  OCHOBHBIE  METOJbI  TO3HAaHUSA:  HAOMIOJEHHE, HW3MEpEHHeE,
SKCIIEPUMEHT; MPOAYKIINIO CUIMKATHONU MPOMBILIIEHHOCTH;

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

ananuzupoeams W OLEHUBATH TIIOCIEACTBUS ISl OKpYXaromled cpeabl OBITOBOM H
MIPOU3BO/ICTBEHHOM JEATEIBHOCTU YeNIOBEKa, CBSA3aHHOM C MepepabOTKONW M MCIOJIb30BAHUEM
BEILECTB;

oyenugeamsp BIVSHUE XMMHUYECKOTO 3arpsi3HEHUs OKpYXKalolled Cpeapl Ha OpraHusM
YeJI0BEKa;

co01100amb OCHOBHBIC TIPAaBUIIA 3I0POBOTO 00pa3a >KU3HHU;

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, CPEACTB OBITOBOM XUMHUHU U Jp., U HEOOXOJAMMOCTh UX COOJIOACHHS; MCIOJIb30BATh
BCIICCTBA B COOTBECTCTBHU C UX MPCIHA3ZHAUYCHUEM U CBOI\/JICTBaMI/I, ONMCAaHHBIMH B MHCTPYKOUAX
10 MPUMCHCHHIO,

UCnOb308ams JOTIOJHUTENIbHbIE HICTOYHUKN MH(OpMaIK JUIsl TOATOTOBKU COOOIIEHUH,
JOKJIaJIOB, pedepaToB, Mpe3eHTauii U T.A4. 00 UCTOPUM CTAHOBJICHUS XUMHUYECKOW HAyKH, O
COBPEMCHHBIX JOCTHKCHUAX HAYKU U TCXHUKU,

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

0p2aHu306vl6amb, TPOBOJUTh YYEHUUYECKHE TMPOEKTHl [0 HCCIENOBAHUIO CBOWCTB
BEILIECTB, UMEIOUINX BAXKHOE MTPAKTUUECKOE 3HAYCHHE.

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

Pacnipenenienne BpeMeHHM MO TeMaM SIBISICTCS MPUMEPHBIM. Y UHUTEIO MPEAO0CTaBISIETCS
BO3MOXHOCTh 110 CBOEMY YCMOTPEHHIO OOOCHOBAaHHO KOPPEKTHPOBATh YHCJIO 4YacoB,
OTBOJMMOE Ha H3y4YCHHE TOW WMJIM WHOW TEMBI, BKIIOYATh JOTOJHHUTEIBHBIA MarepHal B
3aBHCHUMOCTH OT YPOBHS IMOJTOTOBKA W MHTEPECOB YyYallUXCs. DTO CO3MaET YCIOBHS LIS
TBOpYECTBA YUUTEINsI, CBOOOAHOTO BBIOOpa (hOpM M METO0B OOYyUEHHUS.

Ecnu B 00pa3oBaTesbHOM OpPraHM3aluU pean3yercss TPEXTOaUYHas MOJIEIb H3Y4YCHUs
JaHHOTO Kypca, TO Ha BTOPOM M TpeTheM roaax oOyueHus (8 m 9 Kiacchl) BO3MOXKHO
HEKOTOPOE COKpalleHne y4eOHOTO COepKaHMsl, BBIHECCHNE YacTH MaTepualia Ha TIOBTOPEHUE
U CaMOCTOSITENbHYIO paboTy oOydarommxcsi. HekoTopble BONpOCH], M3ydeHHBIE B 7 Kiacce,
ClIelyeT paccMaTpuBaTh Ha OoJiee rIyOOKOM U 0000IIEHHOM YPOBHE.

7 kaace
(1 u B Henemto; 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 JIAHHBIX. BO3IeiCTBUME BEIIECTB HA OpraHu3M. XHMHYECKHE CBOWCTBA.
[Ipumenenne BelecTB cooOpa3HO HX CBoMcTBaM. Pojib XUMHM B TMO3HAHUM TPUPOIBI U
YEJIOBEUYECKON JIeATeNbHOCTH. B3auMOCBSI3b XUMUU C JIPYTUMU €CTECTBEHHBIMU HayKaMH.
Xumusi Kak 001acTh MPOM3BOJACTBEHHOM NESATEIbHOCTH. [lJii 4ero Hy)KHO H3y4daTb XUMHIO.
[Tpuémbl oOpamieHust ¢ JTaOOPATOPHBIM 000pyAOBaHHEM (IOCY/a, JTA0OPATOPHBIA IITATUB,
PEaKTUBBI, HArpeBaTEIbHBIC MPUOOPHI) U OCHOBBI OE30MACHOCTH NPH PAdOTE B XUMHUYECCKOM
KaOuHeTe.

Yucrhle BemecTBa M CMeCH BellecTB. XapaKTEpUCTHKA YUCTHIX BemecTB. Cmecu
BEILIECTB, KOMIIOHEHTHI cMmeceil. CrocoObl pasziesieHus: cMeceid M MX 3aBUCUMOCTH OT CBOMCTB
BEILIECTB: BhIMApUBAHUE, TUCTWLIAIMA (TIEperonka), GUIbTpoBaHUE, OTCTAMBAHUE, C TIOMOIIBIO
MarHurta. MaccoBast 0JIs1 IpUMeced B CMECH.

PacrBopsl. [Iponecc pactBopenus. CocraB pacTBOPOB: pacTBOPUTENb U PAcTBOPEHHOE
BemIeCTBO. PacTBOpel  HACHIIIEHHBIE W  HEHACHIIIEHHBIE. PacTBOpPUMOCTH  BEIIECTB.
Knaccudukanus BemecTs 1Mo pacTBOPUMOCTH. YCJIOBHS, BJIUSIONIME Ha PaCTBOPUMOCTH
BEIIECTB: MPUPOJA PACTBOPSIEMOI0 BEIECTBA, TeMIepaTypa, JaBieHue (s ra3oB). MaccoBas
JI0JIs1 paCTBOPEHHOTO BELIECTBA B pacTBOpe. PacTBOpEI B IpHUpOIE U KU3HU YEIOBEKA.

JdeMoHcTpauuu
1. BemtecTBa ¢ pa3nu4yHbIMU PU3NYECKUMHU CBOWCTBAMHU.

2. Komiexkna u3aeaui U3 cTekiia 1 aTlOMUHUSL.

3. Konnekuust oqMHAKOBBIX TEJ, U3TOTOBJICHHBIX U3 PA3HBIX BEUIECTB.

4. Tlpumepsl XUMHUYECKHX NPEBPALICHHI: OKpAacka METUJIOpaHk a B HEUTPAIbHOM,
KHCJIOTHOHM M IICJIOYHOM Cpenax; MBETHON (POHTaH (pacTBOpPEHHUE XJIOPOBOAOPO/Ia I aMMHUaKa
B BOJIE).

5. OOpa31bl YUCTHIX BEIIECTB U CMECEH, paCTBOPOB:

a) JUCTWUIMPOBAaHHAs BOJA, caxap, Kpaxmall, pPacTUTEIbHOE MAacio, AJTIOMUHHUNA WIH
KeIeso;

0) pacTBOphl caxapa B BOJE, YKCYCHON KHCJIOTHI B BOJIe, CMECH IOpOIIKAa Mella WU
KpaxMmaja c BOJIOM, paCTUTEIBHOIO Macja ¢ BOAOH; CIIaBbl aIFOMUHUS, JKeJie3a WU MEIH.

BuaeoonsiT
«Bynkan» — pa3noKeHue JuXxpoMara aMMOHHUSI.

IIpakTuyeckue padoTbl

1. Xumunueckuii kabuner. Ilpuémbl oOpamienus ¢ 1a00paTOPHBIM O0OPYIOBAHHEM U
OCHOBBI 0€30MaCHOCTH MpU padOTe B XMMHUYECKOM KaOUHETe.

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

4. CnocoObl OYMCTKH 3arpsi3HEHHOM BoJbl. KonmdecTBeHHOE ompeseseHHe CTENeHdu 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 BOIONPOBOIHON BOJBI JUCTUILISILIUEH.

. OuncTKa )KUJKOCTH OT HEPACTBOPUMBIX B HEM TBEP/BIX BELIECTB.
. MccnenoBanue pa3inuuuii MEK1y paCTBOpaMU U CMECSIMH.

. [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 crpoeHus niaMeHH.

. Pacrio3naBanue BemiecTs Mo UX PU3NYECKUM CBOMCTBAM.

. Paznenenue cMecu mpoOKOBOM KPOILIKH U PEYHOTO MecKa (IIOYBBI).

. Beiienenue cospl U3 pacTBOpPA BBHIITAPUBAHUEM.

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

. CpaBHEHME PaCTBOPUMOCTH Caxapa U IOBAPEHHOM COJIM B BOJE.

. Bnustnue Temneparypsl Ha paCTBOPHUMOCTD TBEP/BIX BEILIECTB.

O© 00 N O Ol & W N

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

PacuérHble 3agaun
1. Beruucnenne MaccoBOM JI0JIM IPUMECEH B CMECH BEIIIECTB.

2. Pemenwe 3agad ¢ HWCMOJIB30BaHHEM (PU3WYECKONW BETUYMHBI «MaccoBas JOJIS
PacTBOPEHHOTO BEIIECTBA»: OMPECICHIE MAaCCOBOM JTOJIM PACTBOPEHHOTO BEIIECTBA B PACTBOPE;
OTpe/eJICHue MacC BEIIECTBA W BOJBI, HEOOXOIUMBIX JUIsi MPUTOTOBJICHHUS 3aJaHHON MaccChl
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, MPOMBIIIICHHOCTH U CETECKOM XO3SHCTBE.

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 IIOMOIIBI0 MOJCIEH.
BemectBa MOJICKYJIAPHOTO WU HEMOJICKYJIIIPHOTO CTPOCHHA. CpaBHeHI/Ie (I)I/I3I/I‘-ICCKI/IX CBOICTB
BCIICCTB MOJICKYJISIPHOT'O U HCMOJICKYJIIPHOT'O CTPOCHMU .
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Xumuyeckue djeMeHThl. CuUMBOIBI  XUMHUYECKMX  31eMmeHTOB. [lonste o
koapduuuentax. [lepBoe obOpamenue k Ilepuommueckoil cucrteMe XMMHUYECKHX 3JIEMEHTOB
J.N. Menaeneesa.

Xumnueckue popmyJibl. KaueCTBEHHBIN U KOJIMYECTBEHHBIM COCTaB BelecTsa. MHaeke
KaK yKa3aTellb YHCJa aTOMOB B MOJIEKyJe. XUMHUYECKUE (POPMYIBI BEMIECTB MOJEKYISIPHOTO U
HEMOJIEKYJIIPHOTO CTPOCHHS.

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

Boruuciennss mno xumuyeckuMm (Gopmyiaam. OTHocuTenpHas aTOMHas — Macca,
OTHOCHUTEIIbHAsT MOJIEKYJspHas macca. MaccoBass J0Ji1 aTOMOB XHUMHYECKOIO JJIEMEHTa B
BEIIECTBE.

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

2. OOpa31pl BEUIECTB MOJIEKYISIPHOTO U HEMOJIEKYJISPHOTO CTPOEHHUSI.

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

4. Mopenb KpUCTAINTMYECKON PEeIIETKHA MOBAPEHHOM COJIH.

5. OmnbIThl, MOATBEPXKIAIONINE pEAlIbHOE CYIECTBOBAHUE MOJIEKYN: HCIApeHHE BOJBbI,
AYXO0B, ICPEMCINMBAHUC IBYX PA3JIMYHBIX BCUICCTB (BO)II)I " II€pMaHraHara KaJ'II/ISI) B pE3yIbTaTC
Xa0TUYECKOTO JIBUKEHUS YACTHII.

6. Tabmuma «Ha3BaHus, XUMHYECKHE CHMBOJIbI, MPOU3HOUICHHE CHMBOJOB H
OTHOCHUTEJIbHbIE aTOMHBIE MacChl HEKOTOPBIX XMMHUECKUX 3JIEMEHTOB.

7. Inarpamma «ConeprkaHue XUMHYECKUX SJIEMEHTOB B 36MHOU KOPE».

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

JlaGopaTopHble ONBITHI
12. MonenupoBaHue MOJIEKYJ, COCTOSIIIUX U3 OJJUHAKOBBIX U Pa3HBIX aTOMOB.

13. Onpenenenue npuHaAICKHOCTH BEIIECTB K METaJlJIaM MJIM HEMETAJLIaM.
14. Onpenenenuie NpUHAAICKHOCTH BEIIECTB K MPOCTHIM MIIH CJIOXKHBIM IO UX (popMysaMm.

JomaniHue 3KCIepUMEHTbI
11. MonenupoBaHue MOJIEKYII.

12. JlomaniHss anreyka.

PacuérHble 3agaun
1. BriuncneHne OTHOCUTENBHOM MOJIEKYIISIPHOM MacChl BELIECTBA.

2. Beruucienue MaccoBoit J0JIM aTOMOB XMUMHUYCCKOI'O 3JICMCHTA B COCAMHCHUN .

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

OT anTXMMHYECKUX 3HAKOB K CHUMBOJIAM Bepuennyca.
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Tema 3. CJIO’KHBIE BEIIIECTBA (8 u)

IlonsiTue crenenu oxkucienus. OmnpeneneHnue CTEICHU OKUCIICHHUS aToMa 1Mo (Gopmyrie
coenuHeHusi. CocTaBiieHWE XHUMHYECKUX (OpMyNT OWHAPHBIX COCOUHCHHN 10 CTEICHSIM
okucieHusd. OrmnpeneneHUe 3HAYEHUM BbICHIEW IMOJOXKUTEIBHON W HM3IIEH OTPULIATEIbHON
CTEICHEN OKHUCJEHUS aTOMOB JJIEMEHTOB IO HMX MOJIOkKEHHIO B Ilepuomnueckod cucreme
xumudeckux snemenToB .. Menneneena.

BunapHble coelMHEeHNsI: COCTaB, HOMEHKJIATypa (CUCTeMaTuyecKas U JJisi HEKOTOPhIX —
HMCTOPUYECKH CIIOKHUBIINECS HA3BAHUS).

du3nyeckre U XUMHUYECKHe SIBJIeHHsI. XUMHAYECKUE peakuuu. [Ipu3Hakum XuMHYECKHUX
peakiuii. 3aKOH COXpaHEHUs] aTOMOB JJEMEHTOB MPH XMMHYECKUX PEAKIUAX. YPpaBHEHUS

XUMHUECKUX peakuuid. CocTaBieHNe ypaBHEHUI XUMUYECKUX peakiuil. Peakiiuu coequHeHus.

JdeMoHcTpauuu
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 oTBEepACBaHue apadpuHa.
17. Pa3noxkeHue caxapa npu HarpeBaHUMU.
18. IlpokanuBanue MEIHOM MJIACTUHKU WUJW TPOBOJIOKH.

JomManHue IKCIIepUMEHTbI
13. PactBopenue caxapa U BbIIapUBAHKE MOJYYEHHOTO pPacTBOpA.

14. O6yrnuBanue xiueba.
15. OTHo1IEHNE MUTHEBON COJBI K BOJE U PACTBOPY YKCYCHOM KHCIIOTBI.

PacuérHble 3agaun
Pemenue 3a1au no maTepuaty TEMBbI.

HpnMeprle TEMbI HCCJICI0BATECJIbCKHUX ITPOCKTOB
XYUMUYECKHUE SBICHUS BOKpPYT Hac.

OnpeneneHI/Ie XUMHWYCCKUX peaKI_II/Iﬁ IO BHCIITHUM IIPU3HAKaAM.

Tema 4. OCHOBHBIE KJIACCBI
HEOPTAHMYECKHUX COEJUHEHMUIA (5 1)

OKCH}IBI. OnpeneneHI/Ie, MOJIYYCHUC (B3aHMOHCﬁCTBHC IMPOCTBIX BCIUICCTB C KI/ICJ'IOpO,[[OM),
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cocTaB, HOMEHKJIATypa, KJIACCH(PUKALIMS 110 arperaTHOMY COCTOSIHUIO U MpuMeHeHne. OKCUIbl B
IIPUPOJIE.

OcHoBanus. OmnpeieneHne, cCoCTaB, HOMEHKIIATypa U Kiaccu(UKammsi o pacCTBOPUMOCTH
B Bojie. OKpacka MHIUKATOPOB (JIakmyc, peHONPTANICHH, METHIIOPAH)X) B PACTBOpaX MICIOYCH.
[IpuMeHeHne OCHOBAHUM.

Kucaorel. Omnpenenenne, coctaB, Kiaccu(uKamusi MO COCTaBy (COJAEp)KaHHE aTOMOB
KHUCIIOpO/ia, YHUCIIO aTOMOB BOJOpOJa) M HOMeHKIarypa. Pdu3nueckue CBONHCTBA KHCIOT.
JleficTBHE pacTBOPOB KUCIIOT HA MHAUKATOPBL. KucinoTsl B mpupoe. [Ipumenenne Kucior.

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

JdeMoHcTpauuu
1. Ilepnoauyeckas cucrema xuMudeckux annemenToB /[.M1. Menzaeneesa.

. Tabnuua «PacTBOPUMOCTb KUCIIOT, OCHOBAHUM U COJIEH B BOJIE».
. OOpa31bl OKCU0B, OCHOBAHUM, KHCIIOT U COJIEH.

. Tabnmuua «@opMysbl U Ha3BaHUSI KUCIOT U KUCIOTHBIX OCTaTKOBY.

2
3
4
5. [lonmyuenue oKCHI0B IPU TOPEHUH MPOCTHIX BEIIECTB.
6. «IlepenmBanne» yriaeKUCIoOroO rasa.

7. JleiicTBHEe KOHLEHTPUPOBAHHOTO PACTBOPA LIENIOYH HA MIEPCTSHYIO TKaHb.
8

. BzauMoeficTBre yriaekucioro ra3a ¢ H3BECTKOBOM BOJIOM.

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

2. 'opeHne Marausi B KUCIOPO/IE.

JlabGopaTopHble ONBITHI
19. O3nakomiieHHE ¢ 00pa3IiaMu OKCHUIOB.

20. O3HakomJyeHHE C 0Opa3liaMi OCHOBaHUH.

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

JomaniHue 3KCIepUMEHTbI
16. PacTuTenpHbIC HHIUKATOPBI.

17. BeipamyBaHue KPUCTAILIIOB COJIH.

IIpumepHbIe TeMbI HCCI1€10BATEIbCKUX MPOEKTOB
PactuTenbHble HHIUKATOPEI.

N3y4yeHne cBONCTB KUCJIOT Ha PUMEPE YKCYCHON KUCIIOTHI.
I'ne npumenstoT conn?

Tema 5. BEIIIECTBA BOKPYI HAC,
C HAMHU U ITPOTHUB HAC (2 1)
Oxcua Bogopona — Bojaa. 3HaYeHHWE BOJBI /IS JKM3HU Ha IulaHetre. Boja B mpupoe.

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

Kucaopoa. 3HaueHue KUCI0poaa A KUBbIX OpraHu3MoB. IIponeccsl nbIxaHusi, THUEHUS
u TiaeHus. llpumenenue kuciaopona.

BemecTBa U XMBOii opranu3M. BimsiHue Ha OpraHu3M 4eoBeKa HEIOCTAaTKa M M30bITKA
HEKOTOPBIX BEIIECTB. BiMsHME 4YUCTOrO KHUCIOPOJA Ha KMBOW opranusM. IloBapeHHas coub:
I10JIb3a U BPECA. IToustue o (1)1/131/IOJIOFI/I‘-IGCKI/IX, THIIOTOHUYCCKUX U TUIICPTOHUYCCKUX paCTBOpaAX.
OTHOCHUTEIBLHOCTD OHITHHI LI U «JICKApCTBO».

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 uHux 4/11 u — pe3epBHOE BpeMs)

Beenenne (5/7 u)

[Ipenmer xumuu. OCHOBHBIE METOJBI MO3HAHMS B XUMHUU: HaOIIOJEHUE, H3MEPEHHUeE,
sKcriepuMeHT. BemiecTBa u ux ¢usnueckue cBoiictBa. YacTulipl, 00pa3yrolue BenecTsa. ATOMbI U
MoJiekynbl. Macca aroma. OTHOcuTeNlbHAs aroMHas Macca. ATOMHas €IUHHIA MAacChl.
Xumuueckue 351eMeHThl. CUMBOJIBI XUMUYECKUX 31eMeHTOB. [lonstue o koadduimeHTax.

JdeMoHcTpanun
Ilepuonuueckas cucrema xumuueckux 3neMmeHToB /.M. Mennaeneena.
BemectBa ¢ pa3nuyHbIMU (GU3HYECKIMU CBOHCTBAMH.
Konnexuun uzaennii u3 xeiesa, aIIOMAHHS U CTEKJIA.
Mogenu MoseKya BOJbl, METaHa, aMMHAKA.
Okpacka jakmyca B HEMTpaJIbHOM, KUCITOTHOM U IIEJIIOYHOH cpeax.
OnbIThl, TOATBEP)KIAIOIINE PEATBHOE CYIIECTBOBAHWE MOJIEKYJ: HCIAPEHHE BO/IBI,
IyXOB, TEpeMeIIMBaHUEe JBYX Ppa3HBIX BENIECTB (BoJa W TEpMaHTaHaT Kaius) B pe3yabTare
Xa0TUUYECKOI'0 JBMKEHUS UX YACTHII.
7. Tabnuna «Ha3BaHusA, XWMUYECKHE CHMBOJIBI, TMPOU3HOUIEHHE CHMBOJIOB U
OTHOCHUTEJIbHBIE aTOMHBIE MACChl HEKOTOPBIX XUMHUUYECKHUX DIIEMEHTOBY.

S

BupaeoonsIt
«Bynkan» — pazyioKeHUE TUXPOMaTa AMMOHUS.

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

IIpakTnuyeckne padoTsl

1. Tlpuémbr oOpamieHuss ¢ J1abOpaTOpHBIM 00OpyHOBaHUMEM (TIOCYyHa, 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 WJIH caxapa, MeIld, Mella, MEIHOTO KyIopoca, JKeje3a U T. 11.).

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) HOMEpa 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 SIEKTPOHHOM cJlO€ (IHEPreTMYECKOM YPOBHE), O 3aBEPUIEHHBIX U HE3aBEPIIEHHBIX
JJIEKTPOHHBIX ~ CNOSIX. MaKCHMManbHOE YHCIO JJIEKTPOHOB HA  DHEPreTUYECKOM  YPOBHE.
Knaccuduxarus aneMeHToB Ha OCHOBE CTPOEHHSI UX aTOMOB (METaJlIbl U HEMETAJLIbI).

Crpykrypa Ilepuonnueckoii CUCTEMBI XUMHYECKUX 3JIEMEHTOB M JIEKTPOHHOE CTPOCHHE
aToma. Manble u OojbliMe Mepuojbl. ['pynnbel UM MOATPYHIBl XUMUYECKHX 3JIEMEHTOB.
@u3NYeCKUl CMBICI aTOMHOTO HOMEpa, HOMEpOB MepuoAa W rpymmsl. MI3MeHeHne HEeKOTOpBIX
XapaKTEePUCTUK M CBOMCTB aTOMOB XMMHUYECKHX 3JIEMEHTOB (3apsl f1pa, paauyc aroma, YHcIo
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.

JdemoHcTpaumnu

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

2. Iloptpet I.1. Menaeneena.

3. Mopaenu aToMOB HEKOTOPBIX 3JIEMEHTOB.

4. Tabmuna «M30TOMbI KHCIOPOIay.

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.

[loHATHS O BaJEHTHOCTH M XMMHYecKoM cBs3u. KoBaneHTHas cBs3b, €€ oOpa3oBaHHE Ha
IIpUMepax MOJIEKYJ XJIOpa, a30Ta U XJIOPOBOJAOPOAA. DIEKTPOHHBIE U CTPYKTYPHbIE (DOPMYIIBI.
IlonsApHast ¥ HemoJspHas KOBAJCHTHBIE CBA3M. DJIEKTPOOTPULATEIBHOCTh aTOMa XUMHUYECKOIO
JJIEMEHTA.

BemectBa MONEKYISpHOTO CTpOeHUs. MoneKynsapHas KpUCTaJUIMYECKash peméTka. 3aKoH
IIOCTOSTHCTBA COCTABA.

HonHas cBsA3b, €€ oOpa3oBaHME Ha NpuMepe XJopujaa HaTpus. BemectBa HMOHHOTO
(HEMOJIEKYISIPHOTO) cTpoeHUs. MloHHas KpucTaumdyeckas petéTka.

IlonsTne crenenu oxuciaeHusd. OnpeneseHue CTENEHU OKHCIEHHS aTOMa B COCIUHEHHU.
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. Cxembl 00pa30BaHMsI KOBAJICHTHOW U MOHHOM XUMUYECKOH CBSI3H.

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. OmnbIThI, paCKpPHIBAIOIINE B3aUMOCBS3b CTPOCHHUS BEIIIECTBA C €r0 CBOMCTBaMU (BO3TOHKA
MO0J1a M HarpeBaHUe MOBAPEHHOM COJIN).

10. Pa3znuunbie BemecTBa KOJIUYECTBOM | MOJIb.

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

Pacuérnble 3agaun

1. Brruncnenne OTHOCHTENBHON MOJIEKYIISIPHOW 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. KIACCUOUKALIUA
CJIOKHBIX HEOPTAHUYECKHUX BEHIECTB (6/8 u)

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

OcnoBanus. Onpezenenne, CocTaB, HOMEHKIATypa U KJIacCU (UKL

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 cucteMa xuMudeckux anemenToB JI.1. 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 «BaxHelIe KUCIOTHI ¥ UX COJIM.

JlaGopaTopHble ONBITHI

2. O3HaKkoMJIeHHE ¢ 00pa3LaMH OKCHJIOB.

3. O3HakoMJIeHHE ¢ 00pa3Lamu coJieil.

4. OnpezaeneHue NPUHAUIEKHOCTH COEAMHEHUI 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. VYcaoBusS BO3ZHUKHOBEHUS U
TCUCHHUS XHUMHNUYCCKUX peaKuHﬁ. HpI/I3HaKI/I XUMHUYCCKUX peaxuﬂﬁ. 3aKOH COXpaHCHHA MAaCChI
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BELIECTB IIPM XMMHUYECKUX PEAKIMIX. YpaBHEHUA XuMudeckux peakuuil. CocraBieHue
ypaBHEHHMH XMMUYECKHUX peakiuid. Knaccudukamuss XuMudeckux peakumii: 1) mo mpu3HaKy
BBIJICJICHUS] WJIM IOTJIOLIEHUs TEIUIOTh (9K30- M 3HIOTEPMHUUECKUE PEAKLMH); 2) M0 YUCIY U
COCTaBy MHCXOJHBIX BEILECTB M IPOJIYKTOB pEAKUMM (PEaKLUUHU COEAUHEHUS, pa3JIOKECHHUS,
3amenieHusT U oOMmeHa). TepMoXuUMHYEcKHE YpaBHEHMs. BbluMcieHHS 1O XUMHYECKUM
ypaBHEHUSM. BpIunciieHns 1o TEpMOXUMUYECKUM YPABHEHUSIM.

ATOMHO-MOJIEKYJISIpHOE ydeHue. 3HadeHue pabor M.B. JlIomoHocoBa misi pa3BUTHS
xumun. XXusss u nesrensHocts M.B. JlomoHnOCOBa.

JdeMoHcTpanuu

1. [Tpumepbl PU3HUECKUX U XUMUYECKUX SBICHUM.

2. Ilpy3HaKkd XMMHYECKUX PEaKIMi: M3MEHEHHE IBeTa (B3aMMOJICHCTBHE MOJU/IA KaJHs C
XJIODHOM BOJIOM), oOpa3oBaHMe ocajaka (moiaydeHue cynbdara Oapus), BBIJCICHHUE Ta3a
(B3auMOJIeCTBHE CEPHOM WM XJIOPOBOJOPOJHOM KHUCIOTHI C METAJUIOM), BBIJICJIEHHE CBETa
(ropeHue JIyduHbI, MarHus), MOsIBIICHUE 3anaxa (MoJydeHUe YKCYCHON KHUCIIOTHI), BbIJEJIEHUE WIN
MOTJIONIEHUE TEMJIOThl (HeWTpaau3ausi CUIbHON KUCJIOTHI CHJIbHBIM OCHOBAaHHUEM, Pa3IOKEHHE
runpokcuga meau(Il)).

3. OMBIT, TOATBEPIKIAIOIINI 3aKOH COXPAHCHHSI MaCChl BEIIECTB.

4. Peakuuu coenuHeHUs (TOpeHME MarHusi WM Y — SK30TEPMUYECKHE DPEaKIH),
paznoxenusi (pasnoxenue runpokcuna menu(Ill) - sHporepmuyeckas peaxiusi), 3aMelICHHS
(B3auMozelicTBUE LMHKAa WJIM >Kejle3a C pacTBOpaMHu cepHOil KucioTel, cynbgara meau(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 XUMUYECKUX peaKIusix (MoJeiab OmbITa
M.B. JlomoHoCOBa).

3. I'opeHnre Marausi B KUCJIOPOJIE.

JlaGopaTopHble ONBITHI

5. ®usnyeckue sBJIeHUs (HaKaIMBaHUE CTCKISTHHOW TPYOKH B TIJITAaMEHU TOPEJIKH ).
6. XuMuyeckue siBjeHUs (HaKaIuBaHUE METHOM MPOBOJIOKH WM IJIACTHHKH).

7. Tunpl XUMUYECKUX PEAKIIHH.

IIpakTHyeckas padora
3. [Ipu3Haku XMMUYECKHX PEAKIIHM.

PacuérHble 3ag1aun

1. BeruncneHuss o ypaBHEHHIO XUMHUYECKON peakIMy KOJIUYECTBA BEIECTBA MJIM MAacChl
M0 U3BECTHOM Macce WJIM KOJMYECTBY BEIIECTBA OJHOTO M3 BCTYMAIOIIMX UM 00pa3yIOIIMXCS B
pEeaKIMK BEIIECTB.

2. Pacy€Thl o TEPMOXUMHUYECKUM YPABHEHUSIM.

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

YucTteie BC€IIIECTBA MU CMECHU BCIICCTB. CHOCO6BI pa3aciieHud cMecei: OTCTauBAaHUC,
(I)I/IHLTPOB&HI/IC, BBbIIIApUBAHUEC, C IOMOLIIBIO MAarHuTa.

[lonsarue o pacTBOpax. Hpouecc pacTBOPCHUS. FI/II[paTBI " KPpUCTAJUIOTHAPATHI. Maccosas
JOJIA paCTBOpéHHOFO BCIICCTBA B paCTBOPC. MOHﬂpHaﬂ KOHOCHTpanusa paCTBOPéHHOFO BEII€CTBa
B pacTBOPC. 3HaquI/Ie pacTBOPOB B IPpHUPOAC, TPOMBIIIIICHHOCTH, CEJIbCKOM XO3}II>’ICTB6, 6LITy.

Ilongarne 06 SHCKTPOHHTHHCCKOﬁ AUCcCoualnuu. 9HCKTpOJ’II/ITLI U HCEIJICKTPOJIUTEIL.
OCHOBHLIC MOJIOKCHUA TCOPUHN 3HCKTpOJII/ITI/IIICCKOI>'I AUCCOLIMaIInn. CBOﬁCTBa HNOHOB. CTCHCHB
AUCCOHUaInn. CI/IJ'IBHBIC u CHaGBIe OJICKTPOJIUTEL. COCTaBHCHI/Ie ypaBHCHI/Iﬁ Aucconualunu.
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KucnoTel, OCHOBaHUS M COJIM B CBETE NPEACTABICHUN 00 3JIEKTPOJUTHYECKON AMCCOLMAIHH.
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 ycioBHsI MX IpoTekaHUs. MIOHHO-MONeKysipHble ypaBHEHUS
peaknuii W TpaBWiIa MX COCTaBieHUs. OTIMYME COKPAIIEHHOTO HOHHO-MOJICKYJISIPHOTO
YpaBHEHHS OT MOJICKYISIDHOTO YypaBHEHHUS peakuuu. Peakumum oOMeHa, MNpPOTEKaroImue
MIPaKTUYECKHU HEOOPATUMO.

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

LW

BuneoonnsITnl

Paznenenne cmecu BOJIbI M paCTUTEIILHOTO Macia OTCTauBaHUEM.
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 AIEKTPUIECKYIO TPOBOIUMOCTb.
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. Peakinu noHHOr0 0OM€EHa.

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 3aau ¢ ucnonap3oBaHueM (PU3HMUECKUX 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, HEOOXOMUMBIX JJISi MPUTOTOBICHUS 3aJaHHON
MaccChl pacTBopa.

3. Pacuérhl O ypaBHEHUSIM pEAKIIMii, MPOTEKAIOIINX B pacCTBOpax.
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4. BpluuclieHHE MacCOBOM JIOJHM BEIIECTBA B PAcTBOpE, MOJYYEHHOM INpH 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 MOJIydEHUS: B3aUMOJCHCTBHE MPOCTHIX BEIIECTB C KHUCIOPOJAOM,
TOPEHHE W pAa3oKEHUE CIIOKHBIX BemecTB. Kiaccupukamuss OKCHAOB MO XUMHYECKUM
CBOMCTBAaM: HecoJieoOpa3ymolre U cojieoOpasyromiue (OCHOBHBIC, KHUCIOTHBIE U aM(pOTEPHbIE).
OTHolIeHne OKCUIOB K BOJE, KUCIOTaM U IesiouaM. B3anuMocCBsi3b IPOCTHIX BELIECTB, OKCHU/IOB
Y THJIPOKCHUJIOB. 3aBUCUMOCTD CBOICTB BEIIECTBA OT XapaKTepa 00pa3yIoLIero ero 3J1eMeHTa.

OcHoBanus. CrocoObl TMOMYy4EHUS PACTBOPUMBIX U HEPACTBOPUMBIX OCHOBAHHUU.
XUMHYECKHE CBOMCTBA: OTHOILEHHE K MHAMKATOpaM, B3aUMOJEHCTBHE C KUCIOTaMH, COJIAMH,
KUCIOTHBIMU W aM(OTepHbIMH  oKcuaaMmH. Peakuus  HelTpanuzauuu. PasnoxxeHue
HEPACTBOPUMBIX OCHOBaHMUM MTPU HarpEeBaHMU.

Kucaorel. CriocoObl monydeHuss OECKHCIOPOIHBIX M KUCIOPOACOAEPXKAIIUX KHUCIIOT.
XUMUYECKHEe CBOMCTBA: OTHOIICHNE K MHIWKATOpaM, B3aUMOJIEHCTBHE C OCHOBAHUSAMM (peaKuys
HelTpanu3aluuu), OCHOBHBIMH U aM(OTEpPHbIMM OKCHIAMH, MeTaulaMu. Psa  akTHUBHOCTH
MeTauoB. B3anMoaelicTBre KUCIIOT ¢ consimMu. JleTydne u HeycTONYMBBIE KHCIIOTBHI.

AMporteprble ruapokcuabl.  CrnocoObl  mosydyeHus.  XUMHYECKHME  CBOMCTBA:
B3aUMO/ICHCTBUE C PACTBOPAMH KUCJIOT U IIeNI0YEH, KUCIOTHBIMU U OCHOBHBIMH OKCHJIaMHU.

Couau. OcHOBHBIE CTIOCOOBI MOTYYEHUSI U CBOMCTBA. B3aumMoaeiicTBrE coeil ¢ KUCI0TaMH,
miesioyaMu, Mexay coOoil, ¢ Meramuiamu. PasnojkeHune 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 kanpus (yris).

2. Paznoxxenne ruapokcuaa meau(Il).

3. B3aumopeiictBue okcuma kanmbliusg W okcuga yraepona(lV) wm oxcuma cepui(IV) ¢
BOJIOM; UCTIBITAHUE TTOJTYYEHHBIX 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 MIET0YbIO (TUTPOBAHHUE).

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

10. [lonydyeHune rugpoKcuaa LIMHKA U €r0 B3aUMOJACUCTBUE C KUCIOTOM U CO LIEIOYBIO.

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, pacTBOpEHHE 00pa3yIoIIerocss OKCHa B BOJIE U UCIBITAHHE MOJYYEHHOTO pacTBOpa
WHJIMKaTOPOM.

14. O6pa31bl OKCUIOB, COJIEH.

15. Psip akTHBHOCTH METAJLIOB.

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

17. Tabnuua «'eHeTnyeckas CBsA3b MEKIY KIacCaMl HEOPraHUYECKUX BEILIECTBY.
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BuneoonbIThl

1. I'opeHue cepbl B KUCIOPOJIE.

2. X¥MHYECKHE CBOWCTBA 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. TlonyueHnue 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. Pacro3naBaHue pacTBOPOB COJICH C IIOMOIILIO WHIAUKATOPOB.

JdomMamiHuii IKCIIepUMEHT
5. B3aumonenicTBre KUCIOT C COJISIMU.

Pacuérnblie 3a1aun
Pemrenne 3aga4d mo matepuamy TEMBI.

9 kJaacc
(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 YPOBHSM, MTOAYPOBHSIM U aTOMHBIM OPOUTAIISIM.

CBolicTBa HEOPraHWYECKUX COCIMHEHUN BAXKHEUIIMX KJIACCOB B CBETE TEOPHUH
ANEKTPOJUTUYECKON JUCCONMAIMU. Peakiiny HOHHOTO 0OMeHa.

IIpakTHyeckas padora

1. Pemmenne sKcriepuMEHTAIBHBIX 3a7a4 1Mo TeMaM «BakHele Kiacchl HeOPraHuYECKUX
coenuHeHuI» U «Peakiiuy HOHHOIO OOMEHa.

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

Peakiuu, npoTekaromue ¢ u3MEHEHUEeM U 0e3 M3MEHEHHUs CTEIEHEH OKHCIICHHsI aTOMOB,
BXOJSIIMX B COCTAaB pearupyromux BemecTB. OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIE PEAKIINU.
Oxucaurean ©W  BoccTaHoBHTENM. OKHCIUTEIBLHO-BOCCTAHOBUTENLHASA  JBOMCTBEHHOCTB.
CocraBiieHHE  ypaBHEHUH  OKHCIUTEIbHO-BOCCTAHOBHUTENIbHBIX  peakuuil. PaccraHoBka
KO3 (UIIMEHTOB METOJO0M 3JEKTPOHHOTO OanaHca. DJNEKTPOJIHM3 pacIlaBOB M PaCTBOPOB C
WHEPTHBIM JJIEKTPOJIOM.

JdeMoHcTpanuu

1. B3anMoaecTBHE COISTHOM KUCIOThI C MArHHEM U OKCHJIOM KaJIbITHSL.

2. Topenue cepsl (yrias) ¥ B3aUMOJICHCTBUE TMOJYYEHHOTO OKCHAA C BOJOW MU
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 3a7a4d MO0 TeMe «OKUCINUTEIbHO-BOCCTAHOBHUTEIBHbIC
peaxmmum».

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

[lepBrie MOTIBITKU KJIacCU(UKALUU XUMHYECKUX 3JIEMEHTOB. OTtkpsiTHE
JI.1. MenzaeneeBsIM IepuoandecKoro 3akoHa. IIpenckasarenbHass poJib 3TOrO  OTKPBITHS.
IIepnoanueckuit 3akoH u [lepuoanueckas cucremMa xuMuueckux anemeHToB .M. Menneneesa B
CBETE COBPEMEHHBIX NPEACTABICHHUI O CTpOCHUM atoma. llepmoanueckoe M3MEHEHUE CBOMCTB
aTOMOB, MPOCTHIX U CJI0XHBIX BEHIECTB (OKCHIOB, THAPOKCHI0B). CoBpeMeHHast (OpMyIupOBKa
MEePUOINYECKOr0 3aKoHa. [IpUurHbI NEpUOINYHOCTH CBOWCTB AJIEMEHTOB U OOpa30BaHHBIX UMH
BEILIECTB. XapaKTEPUCTHUKAa XMMHUYECKOIO AJIEMEHTa U €ro COEIUHEHHI Ha OCHOBE MOJIOKEHUS
aneMeHnTa B llepuoanueckoit cucreMme. 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 «Ilomoxenue snementoB B [lepuoanueckoid cucTeMe U KUCIOTHO-OCHOBHBIE
CBOMCTBA X OKCHUJIOB Y THAPOKCUIOBY.

3. OmbITHI MO CONOCTABJIEHUIO METAJUIMYECKUX W HEMETAJUIMYECKUX CBOMCTB MPOCTHIX
BEIIECTB.

4. Iloptpet .M. Menneneena.

5. Kunodpunem «Kusznp u HayuHas nestenbHOCTh JI.M. MenneneeBa» (pparmeHr).

JlaGopaTopHble ONBITHI

2. CyIHOCTb SIBJICHHSI IEPUOTUIHOCTH.

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

4. KuCIOTHO-OCHOBHBIC CBOMCTBA THAPOKCHIIOB JJIEMEHTOB TJIAaBHOW TOATPYIIIHI

Il rpymimbr.

Tema 3. BOAOPO/JA U ETO BAKHEMILIUE COEJUHEHMUAA (7/10 49)

Bogopon — xumuueckuil smeMeHT. CTpoeHHE aroMma, 3JeKTPOOTPULATEIbHOCTh U
crenenu okucieHus. llonoxenne Bogopona B Ilepuonuueckoit cucreme. Bogopoa — mpocrtoe
BeniecTBo. Mouiekyna Bogopoda. Mictopust oTkpbiTUsl Bojopoaa. Haxoxaenue ero B mpupoje.
[Tonyuenue BomopoAa u ero (U3NYECKUE CBOMCTBA. XUMHUYECKHE CBOMCTBA (OKHUCIUTEIHHO-
BOCCTAHOBHUTEJIbHAS JBOMCTBEHHOCTh) BOJIOPOA: B3aMMOJICHCTBUE C HEMETANIAMU, aKTUBHBIMH
MeTaJUIaMH U OKCHJAMU METaIoB. BoJiopoa — 3KOJIOTMYeCKH 4ucToe TOIIMBO. [Ipumenenue
BOJIOpOJa. Mephl IPeI0CTOPOKHOCTH TIPH pabOTE C BOIOPOIOM.

Monsapasiii 00b€M Tra3za, 3akoH ABoraapo. OOBEMHBIC OTHOIICHHUS Ta30B B PEAKIIUSX.
OTHOCUTENbHAS IIJIOTHOCTH T'a30B.

Oxcux Bogopona — Bojaa. CocTaB, CTpPOGHHE, OCOOEHHOCTH (aHOMaJIbHbIE CBOWMCTBA)
BoAbl. [loHATHE O BOXOPOAHOUN CBA3UM. XHWMHYECKHE CBOMCTBA BOJBI: B3aUMOJEHCTBHUE C
AKTUBHBIMHM MeTaJlJIaMU (IIEJOYHBIMHU M MIEI0YHO-3EMEJIbHBIMU) M OKCHJIAMH THX METAIIJIOB, C
KHCIIOTHBIMU OKcHAaMH. KUCIOTHO-OCHOBHBIE CBOMCTBA BOABL. KpyroBOopoT BOJBI B MPHUPOJIE.
3Hauenue Bojabl. Boaa u 310poBre. OxpaHa BOJIHBIX pecypcoB. OUnCTKa BOJIBI.

JdeMoHcTpanuu

1. Ilepuoauueckast cucreMa xumMudyeckux sneMmentoB /.. Menpaeneesa.

2. Tlomyuenue BOIOpOAA W O3HAKOMJIIEHHE C €ro (PU3UYECKHMH W XUMUYECKUMHU
CBOMCTBAMHU.

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

5. OuncTKa BOJbI HEPETOHKOM.

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

Buaeoonsir

B3psIB rpemyuero rasa.

JKCKypcHus

BonoounctHbie coopyxeHUs.

Pacuyéruble 3a1a4n

1. Pacuértsl ¢ ucnonb3oBaHUEM (PU3NUECKON BETMUMHBI «MOJISIPHBINA 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 TaJIOTEHOB HAa OCHOBE TOJIOKEHHUS XUMHUYECKHUX DJIEMEHTOB B
[Tepnoanueckoit cucreme. CXoncTBa M pa3invyuvs B CTPOCHHHM aTOMOB 3JIEMEHTOB MOJTIPYIIIBL.
Monekyibl MPOCTHIX BEUIECTB W TaIOTEHOBOJOPOA0B. DU3NUECKHEe U XMMHUYECKHE CBONCTBA
TaJIOTEHOB.

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

dTop, 6pom, noa. CpaBHUTENIBHASI XapaKTEPUCTUKA OKUCINUTEIbHBIX CBOMCTB IaJIOI€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. [lomyyeHne XJI0POBOJOPOAA U COTSTHOM KUCTIOTHI.

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. PacTBOpeHHe cTeKIa B ITUIABUKOBOM 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-, HOJHUI-HOHOB B PacTBOpaXx.

IIpakTnuyeckas padora

3. lNanmorensl.
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PacuérHble 3agaun

1. Pemienue 3a1a4 no maTepuainy TEMBI.

2. Beruncnenne maccel (00bEMa, KOJIMYECTBA BEIIECTBA) MPOJIYKTa PEAKIMU, €CIIU OJTHO U3
pearupyomux BEemecTB JaHO B U30BITKE.

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

[ToHsiTHE O CKOPOCTHM XMMHYECKOM peakuuu. Peakuyum TrOMOr€HHbIE U TE€TEPOTECHHBIE.
@DaxToppl, BIAUSIOINIME HA CKOPOCTb XMMHUYECKUX PEAKLMN: MPUPOAA, KOHIEHTpALUsl BEILECTB,
IUIOLIa/lb  [OBEPXHOCTH CONPUKOCHOBEHMSI pEarupyrollux BELIeCTB, TeMIeparypa U
katanmzarop. HeoOpartumsie u oOpatiumMele peakunu. Kinaccndukamus XMMUYECKHX PeakIuid 1Mo
Pa3IMYHbIM PU3HAKAM.

XUMHYECKOE PAaBHOBECHE U YCIOBHS €r0 CMEILEHHUS.

JdeMoHcTpanuu

1. OmpiThl, NOKa3bIBAIOIINE 3aBUCUMOCTh CKOPOCTH XMMHUYECKHUX PEAKIMH OT IPUPOJIBI
pearupyromux BemecTB (B3aMMOJCHCTBUE ATIOMUHUSA U JKejie3a C COJISTHOM KHUCIOTOW WIIH
B3aUMO/ICHCTBUE IIMHKA C YKCYCHOM M COJISTHOM KHUCIOTaMM), KOHIIEHTpPAIMM M TeMIIepaTypbl
(B3aumozeiicteue nuHkKa uian okcuaa menu(ll) ¢ cepHoil KMCIOTON pa3nMUHON KOHLIEHTpAaLUU
IIPH pa3InYHOM TeMIiepaType), KatanusaTopa (pa3inokeHne NepoKCuaa BOA0OpOoIa B MPUCYTCTBUU
okcuna mapraama(lVv)).

2. CMmenieHre XMMUYECKOTO pPAaBHOBECHS NMPU U3MEHEHUU KOHIIEHTpPAllMM BEUIECTB 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 SJIEMEHTOB MOATPYIIITHI KUCIOPOIa.

Kuciaopon — xumuyeckuid sneMmeHT. CTpoeHHME aTroMa, 3JIEKTPOOTPULIATEIBHOCTh U
creneHn okucienus. Haxoxnenue B mpupose. Kuciopon — mnpocrtoe BemectBo. [lomyuenue
KHCJIOpPOJia, €ro (U3MYECKHe M XUMHUYECKHE (OKHUCIIHMTENIbHBIC) CBOMCTBA: B3aMMOJICHCTBHE C
MeTaJUlaMd U HeMeTalaMu. Poib KUCIOpoJa B IPUPOJIE M €ro MpUMEHEHHE. AJUIOTPOIHBIE
BUAoM3MeHeHus kuciopoaa. O30H. Ilonydyenue, cBoiicTBa U npuMeHeHue. JleiicTBue o30Ha Ha
opranu3M. O30HOBBIN AT 3€MJIH.

CocraB Bo3ayxa. Cpeassisi MOJISIpHAsl Macca CMECH.

Cepa. CtpoeHue aToma, CTEIeHU OKucieHus, auotponusa. Cepa B npupone. Gusnyeckue
U XUMHUYECKHE CBOHCTBA (OKHUCIUTEIHLHO-BOCCTAHOBUTEIIbHAS  JBOWCTBEHHOCTh) CEpHI:
B3aMMOJICIICTBUE C METajulaMH, BOJAOPOJOM, KHUCIOpOoJIoM. B3aumonelcTBue cepsl ¢ Ipyrumu
HeMmeTauiamu. [IpuMmeHenue cepel.

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

Oxcun cepoi(IV). Ilomyuenuwe, cBoiictBa u mnpuMeHeHue. CepHUCTas KHCIOTA.
KauectBeHHas peakuus Ha CynbPUT-HOH. KUCIOTHBIEC TOXKIH.

Oxcnpa cepoi(VI). Iomyuenue u cBolicTBa.

CepHasi kucJIoTa, €€ (U3NUECKUe U XUMHUEcKue cBoiictBa. CBoiicTBa pazbaBiieHHON U
KOHUEHTPUPOBAHHOW CEPHOW KHUCIOTHI. JleMCTBHE KOHLIEHTPUPOBAHHOM CEPHOM KHUCIOTHI HA
opraam3M. Cynbdarel. KauecTBeHHas peakius Ha cyib(haT-uoH. Peakiuu, nexamiue B OCHOBE
MOJYYEHUS] CEPHOM KUCIOThI. 3HaYEHUE CEPHON KUCIOThHI B HAPOJHOM XO3SIIICTBE.
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JdeMoHcTpanuu
1. Ilepnoauueckas cucrema xuMmuueckux memenToB .M. Menneneesa.
2. TlonmydyeHue KHCIOpOJa W O3HAKOMIICHHE C €ro (U3UYECKHMH ¥ XUMHYECKUMU
cBoiicTBaMu. Pacro3HaBaHue Kuciopoa.
3. O6pa3sisl cepbl U €€ TPUPOIHBIX COSAUHEHHA.
4. BzauMmoelicTBUE CEpbl C METALIAMU M KUCIIOPOAOM.
5. Pacno3HaBaHue cynb(uI-MOHOB B pacTBOPE.
6. KauecTBeHHast peakiusi Ha CylbPUT-UOH (oOeciBeurBaHUE pa3z0aBIECHHOTO PacTBOpPA
¢bykcuHa).
7. B3anmoiericTBHE KOHIICHTPUPOBAHHOM CEPHOM KUCIIOTHI C MEABIO U CAXAPOM.
BuaeoonsIThl
. ['openue xenes3a B KUCIOPOAE.
. T'openue docdopa B kucmopoe.
. [lony4yenue kucmopoa.
. [lonyuenue 030Ha u €ro omnpeneneHue.
. CocraB Bo31yXa.
. [lony4yeHue rIacTU4eCKOu cephl.
. BzaumonelicTBue cepol ¢ HaTpUEM.
. Peakuys cepHOM KHUCIOTHI C OPraHMYECKUMHU BEIECTBAMM.
JlabopaTopHbIe ONbITHI
10. KauecTBeHHas peakius Ha CyTb(QHI-HOH.
11. KauecTBeHHas peakuus Ha CyabQUT- U CyIb(aT-HOHBI.
IIpakTHyeckas padora
4. Pemenue 3KcriepuMeHTANbHBIX 3a7a4 1o Teme «lloarpymnmna Kuciaopoay.
Pacuérnbie 3a1aun
1. Pemenue 3aay mo Marepuany TEMBI.
2. Beruncnenue Macchl Uiau 00bEMa MPOAYKTa PEaKIMK 10 U3BECTHOW Macce WIH 00BEMY
HCXOHOTO BELIECTBA, COAEPIKAIIET0 MPUMECH.
3. Boeruucaenus ¢ ucnonb3oBanueM 3HadeHus T1JIK.

CO~NOYWN B W

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

OO11ast XxapaKTepUCTUKA IEMEHTOB MOArPYIIIBI A30TA.

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

Ammuak. CTpoeHHe MOJIEKYlbl, MOJydyeHue, (U3NYEeCKHe MU XUMHUYECKHE CBOMCTBA:
rOpeHue, B3auMOJICIiCTBUE € BOJOH, KUCIOTaMU U OKcuaaMu MeTasioB. Coll aMMOHHS, HUX
noJiydeHue u cBoiictBa. KadecTBeHHast peakuus Ha MOH amMoHus. IlpumeHeHne ammuaka u
COJIEM aMMOHMUSL.

Oxcuabl a3zora. [lonmydyeHue, cBoiicTBa, JeficTBME Ha OPraHU3M M OKPYKAIOIIYIO 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,
JeKallie B OCHOBE MPOMBIIIJIEHHOTO TMOJTy4eHUs] a30THOM KHcioThl. IIpumeHeHue a30THOM
kucinoTel. Hurpatel. KauecTBeHHas peakiust Ha HUTpaT-uoH. KpyroBopoT a3ora B mpupo/e.

®ocpop. CrpoeHue aromMa, 3JIEKTPOOTPULATENBHOCT U  CTENEHH  OKUCIICHUS.
Haxoxxnenue B mnpuposae. AmtoTporus (Oenblid, KpacHblid, 4€pHbI (ocdop). AromHas
KpHUCTaJNIM4ecKas pemeérka. XuMUYeckre cBoicTBa gochopa: B3auMOJEHCTBUE ¢ METalIaMU U
kucinopoaom. Baxuetiue coenunenus Gocdopa: okcuasr pocdopa(lll) u (V), oprodochopnast
kucinora, ¢ocdarel U rugpopocdarel. KauectBennas peakuus Ha ¢ocdar-uon. KpyroBopot
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docdopa B mpupose. [Ipumenenne Gochopa 1 ero coeqMHCHUN.
MuHepanbHble y100peHus. A30THbIe, pochopHbIe U KaTuiHbBIE yI00pEHUs.
JdeMoHcTpanuu

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

. PactBopenue ammuaxa B Bojie («DoHTaH).

. ['openne amMuaka B KMCIIOpOJIE.

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

. BzaumoericTBue KOHIIEHTPUPOBAHHOM a30THOM KUCIOTHI C MEABIO.

. BerbIxuBanue Ti€roel JIYYMHKH B ITapax a30THOM KUCIIOTHI.

. O6pa31pl MUHEpPAIbHBIX Y100pEHUH.

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

BuaeoonnsIThl

1. T'openne aMMuaka B KUCIOPOJE.

2. Tepmuueckoe pa3oKeHUe HUTPATa Kajlns.

3. CpaBHeHUe TeMIIepaTyp BOCIUIaMEHEHUs OJIOT0 U KpacHOTO ¢ocdopa.

4. TlpeBpamenue kpacuoro ocdopa B 6€bIit.

5. B3aumopeiictue xsopa ¢ pochopom.

JlabopaTopHbIe ONbITHI

12. KayecTBeHHast peakiys Ha COJIM aMMOHHSL.

13. KauecTBenHas peakmus Ha Gocdar-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 XxapakTepUCTUKA AIEMEHTOB MOATPYIIIbI yriaepoaa.

Yraepon — xumuyeckuid syeMeHT. CTpoeHHe aroMa, >3JEKTPOOTPULATEIBHOCTh U
CTETNIEHU OKHUCJICHUS. YTJIEepoJ — MPOCTOE BEIIECTBO. AJUIOTpONHbIE MOAudUKanuu (aamas,
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) u (IV), nosnyueHnue, cBoMcTBa U npuMeHeHue. JleiicTBue okcuaa
yraepona(ll) ma opranusm. YronbHas KuciaoTa, kKapOoHaTsl U rugpokapOoHaTsl. KauecTBenHas
peakiuss Ha KapOoHaThl M ruapokapOoHatbl. [IpumeHeHHMe coneil yrojlbHON KHUCIOTHI.
VYrnepoa — ocHOBa KUBOH (OpraHudeckoit) mpuposl. KpyroBopot yriiepoa B mpupo/ie.

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 ¢ HeMmeTalmiamMu W MetamuiamMu.  Oxcua
kpemuusa(IV) u kpemHHeBas KUCIOTa, CHIMKAaThl. KpemMHUII — OCHOBa HEXHBOU
(meopranuyeckoii)  mpupoabl.  Ilpumenenue  kpemHus. IloHsTHe 0  CHUJIMKATHOM
MIPOMBIIIITIEHHOCTH (TIPOU3BOJICTBO KEPAMHUKH, CTEKIIA, [IEMEHTa, OETOHA, XKEeJIe300€TOHa).

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

JdeMoHcTpanuu

1. Ilepuoauueckasi cucreMa xumuuyeckux aemeHToB J[.M. Menneneesa.

2. OOpasupl MPUPOAHBIX COSAMHEHHN YTIepoAa W KpPEeMHHUsS, HW3JeNHA U3 CTEKIa,
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KEPaMUKH.
3. Mozenu KpuCTaJUIMYECKHX 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. TymeHue miaMeHu YrieKuciabIM ra3oMm.
2. XumMu4ecKre CBOMCTBA YIIEKUCIOTO ra3a.
3. U3ydeHue CBOMCTB OKCHUJIa KPEMHHMSL.
4. TpaBnenue crexsia GTopoBOIOPOIOM.
JoMamHuii IKCIePUMEHT
1. AncopOuuoHHbIE CBOWCTBA YIJIA.
JlabopaTopHbIe ONbITHI
14. Pacnio3naBanue KapOOHATOB.
15. CoiicTBa BOJHBIX PACTBOPOB BOJOPOJIHBIX COETMHEHUI HEMETAIIOB.
IIpakTnuyeckmne paéoThl
7. llonyuenue oxcuna yriepoaa(IV) u uzydenue ero cBoiicts. CBoiicTBa KapOOHATOB.
8. PemeHne skcriepruMeHTANBHBIX 3a4a4 10 Teme «HeMeTranisl 1 uxX COeTMHEHUS.
Pacuérnnie 3agaun
Pemrenne 3aga4d mo matepuamy TEMBI.

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

OO0mas xapakTepucTuka MeTa/uioB. [lonokeHHe 3I€MEHTOB, 0O0pa3yoLUX MPOCTHIE
BelllecTBAa — MeTa/ulbl, B Ilepuonmyeckoil cucremMe, OCOOCHHOCTH CTPOEHMSI UX AaTOMOB,
paanychl aTOMOB, JIEKTPOOTPULIATEIBHOCTD, CTETIEHN OKUCIeHHs. MeTtamisl B ipupoae. O6mue
CHOCOObI MOJTYYEHHUS METAUIOB (MMUPOMETAILTYPTHUsl, THAPOMETAUTYPIHsl, JIEKTPOMETAILTYPIHS).
[IpocTeie BemiecTBa — MeTaUIbl. MeTalMyeckass XUMHUYECKas CBS3b W METAJIMYECKas
KpUCTAJJIMYecKas pemérka. XapakTepHble (U3NYECKHE CBOMCTBA MeETaioB. XHUMHUYECKUE
(BOoccTaHOBUTEINBHBIE) CBOMCTBA METAILIOB. P akTMBHOCTH MeTauioB. OTHOLIEHHE METAJIOB K
HEMeTaJllaM, PACTBOPaM COJIEH, KUCIIOT U BOJIE.

Amomunuii. CtpoeHue atoma amoMHUHMA. Ero mpupoaHble COEIMHEHHUs, IOJIyYEHHE,
¢buznueckue U XMMHYECKHE CBOMCTBA. B3anmopeiicTBre ¢ HeMeTalaMu, OKCHIaMU METalIoB,
pacTBopaMu KUCIOT U mienoveid, Bogon. CoequHeHus amoMUHNA, aM(pOTEPHOCTh €ro OKCHaa u
rugpokcuaa. KadyecTBeHHas peakuuss Ha HMOH altoMUHMs. [IpuMeHeHue anrOMUHUS U €ro
COEIMHEHUI.

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

Ilesounbie MeTaabl. OOmas XapaKTePUCTHKAa XHUMHYECKHX OJIIEMEHTOB TJIaBHOU
noarpynmns! [ rpynnel. CTpoeHne aTOMOB IIEJNIOYHBIX METAJIOB. PacmpocTpaHeHue MIEeTOYHbIX
METaJJIOB B MPUPOJE M CIOCOOBI uX monydeHus. Ousnueckrue U XUMHUYECKHe CBOWCTBA MPOCTHIX
BEIECTB M BAXHEHIINX COCAMHEHUN (OKCHUIBI, TUIPOKCUIBI, CONH). buonorudeckas ponb u
MIPUMEHEHNUE COCTUHEHUN HATPUsL U KaJlus.

Keme3o. OcobOeHHOCTH CTpoeHHUS aToMa jKelle3a, CTeNeHW OKucieHus. [IpupoaHbie
COCIMHEHUS IKelle3a, €ro TMoydeHue, (Qu3mveckue W XUMHUYECKHe CBOMCTBA. OKCHIBI,
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ruppokcusl 1 cosn xenesa(ll) u (II). KauectBennsle peakuuu Ha noHsl Fe?* u Fe®*. Cruiapel
Kejle3a — 4Yyr'yH, CcTajb. 3JHAUEHUE JKEJe3a U €ro COCOUHEHHMM B JKM3HEHHBIX IIpolieccax U B
HapoHOM x03siicTBe. Koppo3us MeTawioB U criocoObl e€ Mpe o TBPaIICHHUS.
JdeMoHcTpanuu
1. Ilepnoauueckas cucrema xuMmuueckux eMmenToB .. Menneneesa.
. O0pas1pl MUHEPaAJIOB, METAJUIOB U CILJIABOB, ATIOMUHUS, U3ICITUNA U3 AITFOMUHUSL.
. OTBITHI, MOKA3bIBAIOIIE BOCCTAHOBUTEIHHBIE CBOMCTBA METAJLIOB.
. 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.
. [Monyuenune u uccnenoanue cBorcts ruapokcuio xenesa(ll) u (111).
BuneoonbIThl
1. JleMoHcTpaIusi OKCUIHOM IJIEHKH HA aTFOMUHUH.
2. B3aumoieiicTBre aIFOMUHUS C OPOMOM.
3. T'openue amoMUHUS HA BO3TyXeE.
4. Topenue MarHus B yriieKUCIIOM rase.
5
6
7

0N DN kW

. B3anmoerictBre HaTpus ¢ BOJION.
. BzauMoielictBue xjiopa ¢ KaJiiem.
. B3aumopeiicTBre Xjiopa c JKene3oM.
JlabopaTopHbIe ONbITHI
16. TlomyueHWe THAPOKCHIA AQIIOMHHHS U WCCIICJIOBAaHHE €ro KHCIIOTHO-OCHOBHBIX
CBOWCTB.
17. OxpammBaHue MJIaMEHU COJIIMH KaJIbITHS.
18. XK€cTtrocTh BOBI U €€ ycTpaHEHHE.
19. OkpammBanue mIaMeHu COJISIMU HATPUS U KaJIUS.
20. KauecTBeHHBIC peaKIInM Ha HOHBI JKeJe3a.
HccnenoBarenbckoe 3a1aHue
HccnenoBanue 3arpsi3HEHHON BOIBI.
JoMamHuii 3KCIIepUMEHT
2. Koppo3us u 3amura MeTamioB OT KOPPO3HH.
IIpakTHyeckas padora
9. Pemenue skcriepuMeHTANBHBIX 3a7a4 110 TeMe «MeTalibl U UX COSAUHEHUSD.
Pacuérnnie 3agaun
1. Pemenue 3a1a4 o MaTepuany TEMBbI.
2. Onpenenenue cocraBa CMECH, KOMIIOHEHTbI KOTOPOW BHIOOPOYHO B3aUMOJCHCTBYIOT C
yKa3aHHBIMH peareHTaMu.

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

BemectBa um marepuainbl B IMOBCEIHEBHOW KH3HM uesloBeKa. Mepbl 0€30MacHOCTH INpHU
oOpalieHun C mpenaparamMu OBITOBOM XUMHM, JekapcTBamMu. Pojib XUMUM B pELICHUH
sKoJIoTHYecKuX npobieM. OxpaHa okpyKaroliel cpeibl, SHepreTuueckas npoliema, cbipbeBas
npobiema, Ipo0BOJILCTBEHHAS Mpobiiema.

BOCIIUTAHHME OBYYAIOIIUXCA CPEACTBAMM YYEBHOI'O KYPCA
«OCHOBbBI HEOPTAHUYECKON XUMUW»

B cootBerctBun ¢ Konnenuuell ayXOBHO-HPAaBCTBEHHOTO pPa3BUTUS M BOCIMTAHUSA
JMYHOCTH TpakaaHuHa Poccuu, Hanbojiee CHCTEMHO, MOCIENIOBATEIbHO M INIyOOKO JYyXOBHO-
HPAaBCTBEHHOE Pa3BUTHE U BOCHMTAHUE JIMYHOCTU MPOUCXOAUT B cepe odiiero oopazoBaHus,
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I7Ie pa3BUTHE M BOCIUTaHHME OOECIIEYEHO BCEM YKIAJOM MLIKOJBHOM >kKu3HU. Bocnuranue u
coLMaNu3anusl 00yJaroUXCsl MPU MOJYYCHUH UMH OO0ILIEro oOpa3oBaHMs OCYILECTBIISIOTCS Ha
OCHOBE 0a30BBIX HAIMOHAJIBHBIX IIEHHOCTEH POCCHUHCKOro OOIIEeCTBA, TAKHX KaK MAaTPHOTHU3M,
COLIMAJIbHAs COJIMAAPHOCTh, IPAXKIaHCTBEHHOCTD, CEMbSI, 3/10POBbE, TPy U TBOPYECTBO, HAYyKa,
HCKYCCTBO, IIPUPOJia, YEJIOBEUECTBO, M HANPABJIEHB! Ha PA3BUTHUE U BOCIIUTAHUE KOMIIETEHTHOTO
rpaxaaHuHa Poccun, npuHumaroniero cyap0y OTeuecTBa Kak CBOKO JIMYHYIO, OCO3HAOILErO
OTBETCTBEHHOCTbh 3a HACTOsIIEe M Oyayllee CBOEH CTpaHbl, YKOPEHEHHOTO B JYXOBHBIX H
KYJIBTYPHBIX TPaJIULUAX MHOIOHALMOHAILHOTO Hapoa Poccun.

CucreMHOE pellleHue BaKHEHIIMX 3a/ad pa3BUTUS MHTEJUIEKTYaJIbHBIX CIOCOOHOCTEN
JUYHOCTH OOY4YaloIIMUXCSI M BOCIUTAHUS COLUAIBHO OTBETCTBEHHBIX TIpakJaH I[pU3BaHA
obOecrieunth u peanusanus KoHuenmuu mpenogaBaHust y4eOHOro mnpenmera «XUMHS» B
oOpa3oBaTeNnbHbIX opraHuzauusix Poccuiickoii ®enepanuu, peaau3ylOIIUX OCHOBHBIE
o0uieo0pa3oBaTeabHbIE IPOrPAMMBI, KOTOPast yTBepkaeHa peumieHrueM Kosnernn Munucrepcra
npocsernieHus: Poccuiickoit @enepanuu (mpotokod ot 3 aekadps 2019 r. Ne [1K-4BH).

Henssm BocnuTaHusi OOy4aromMXCS OTBEYAIOT JIMYHOCTHBIE pE3yJAbTaThl OCBOEHHUS
OCHOBHOM 00pa30BaTeNbHON MPOTPaMMBI, BKIIOYAIOIINE OCO3HAHUE POCCUUCKON Tpa)IaHCKOM
UJEHTUYHOCTHU B MOJMKYIBTYPHOM 00IIEeCTBE; CHOPMUPOBAHHOCTD LIETOCTHOIO MUPOBO33PEHHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAyKHU; TOTOBHOCTh OOYdYaroImIUXCS K
CaMOpa3BUTHUIO U CaMOOOPa30BaHUIO, CAMOCTOSITENILHOCTH U JINYHOCTHOMY CaMOOIIPEJIEICHHUIO;
TOTOBHOCTb U CIIOCOOHOCTh K OCO3HAaHHOMY IOCTPOEHHUIO JajibHEHIe WHIUBUIYaIbHON
TpaekTopuu 00pa3oBaHUs, BbIOOPY Mpodeccun U NpodhecCHOHATBHBIX MPEANOYTEHUN ¢ YUETOM
YCTOWYMBBIX  IMO3HABATENbHBIX  HMHTEPECOB;  CPOPMUPOBAHHOCTh HUX  MOTHBAlMM K
L[eJIeHANPaBICHHON Yy4eOHO-TI03HABATENbHOM JESTeTbHOCTH, YBAXXUTEJIBHOIO OTHOIIEHUS K
TpyAy, H@JIWYME OMNbITA YYacTUs B COLMAIbHO 3HAYUMOM TpyZAe; CHOPMHUPOBAHHOCTH
BHYTPEHHEH MO3UINHU JINYHOCTH KaK 0cO00ro IEHHOCTHOTO OTHOLIEHMS K ce0e, K OKPYKAIOLUM
JIOMIIM M K KU3HH B IIEJIOM; C(POPMHUPOBAHHOCTH IIEHHOCTH 3J0POBOTO W 0Oe30rmacHoro odpasa
KHU3HU; MTHTEPUOPHU3ALMIO MPABUJI HHANBUIYAIBHOTO U KOJJIEKTUBHOTO 0€30I1aCHOTO MOBEACHUS
B UPE3BBIYAWHBIX CUTYallUSX, YTPOXKAIOIIUX JKU3HU M 370POBBIO JIOJEH; CPOPMHPOBAHHOCTH
OCHOB 3KOJIOTUYECKON KYJIbTYPBI, COOTBETCTBYIOLICH COBPEMEHHOMY YPOBHIO 3KOJIOTUYECKOTO
MBIIUIEHUS, HAJIU4YUE OIbITa 3KOJOIMYECKHM OPUEHTHUPOBAHHOM peduIeKCHBHO-OLEHOYHON WU
IIPAKTUYECKON JEATEIbHOCTH B )KU3HEHHBIX CUTYaLHsX.

Kypc «OcHOBBI HEOpraHM4ecKOH XuUMHMH» oOOnagaer OOJbIIUM BOCIHMTATEILHBIM
IIOTCHIIMAJIOM, KOTOPBIM pealn3yeTcss B XOJE€ OPraHU3allMMd KAaK ypOYHOW, TaK M BHEYPOUYHOU
NeATeIbHOCTH O0yJaroIuXcs.

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

ITaTpuoTHyeckoe BOCIIUTAHME

[laTpuoTuyeckoe BOCHHTAHWE HAMPABICHO Ha OCO3HAHHME OOYYAIOIIMMUCS POCCHICKON
IpaXXIaHCKOW MICHTUYHOCTH, HEOOXOAMMOCTH MO3HAaHUS UCTOPHH, KyIbTypbl Poccuu, cBoero
Kpas; TMpOSIBIICHHE LIEHHOCTHOTO OTHOIIECHHMS K HAyYHBIM JOCTH)KEHHSIM cBoed PoauHbel —
Poccun, ropnoctu 3a pocCHiiCKYl0 HayKy, ITyOOKOe yBa)K€HHE K TE€M, KTO CBOMM TpPYAOM
MIPUYMHOKHUII C1aBy Haled PoauHbl.

Memoowi, hopmol u npuémvl nAMpUOMULECKO20 BOCRUMAHUS

e l3ydeHre B pa3IMYHBIX TeMaX Kypca Ouorpaduil U HaydYHBIX OTKPBITUH POCCUHCKUX
y4€HBIX-XUMHUKOB, KOTOPbIE BHECIH OOJIBIION BKJIAJ B pa3BUTHE POCCUNUCKON U MUPOBOM HAYKHU:
N.A. KabnykoBa («DnekTponutuyeckas auccouuanus»), H.J[. 3emuHckoro («AmcopOrusy»),
H.C. KypnakoBa («CraBbl») # 1ip.

33



e BrxiroueHHe CBEACHHMI HWCTOPUKO-TIATPUOTHYECKOTO Xapakrepa, Hampumep o0
M300peTeHNH TIEPBOT0 YHUBEpCcAIbHOTO npoTuBoraza H./[. 3enurckum B rojs! [lepBoit MupoBoi
BOWHBI.

I'paiknanckoe BocnuTanue

I'paxxmanckoe BOCIUTAHKWE HAMPABICHO Ha (OPMUPOBAHHME HEMPHATHS HAIMOHAIHM3MA,
JTUCKPUMHHAIIMA [0 HANMOHAIBHBIM M JPYrHMM TIPHU3HAKAM; TOTOBHOCTH K BBHITIOJHCHHIO
00s13aHHOCTEH T'paXIaHWHA, YBaKEHUS ITpaB, cBOOOJ M 3aKOHHBIX MHTEPECOB APYIHX JIIOJCH;
CIIOCOOHOCTH BOCIPHUHMMATh W JaBaTh XapaKTEPUCTUKY OTICIBHBIM HamboJiee BaKHBIM
OOIIECTBEHHO-TIOJIUTHYCCKUM COOBITHSM, IMPOHUCXOJAIIMM B CTpaHE W MHUpPE; NMPHOOpETECHHUE
OTIBITA YCTICIIHOTO MEKIMYHOCTHOTO OOIICHUSI HA OCHOBE PaBEHCTBA, T'yMaHU3Ma, CTPEMJICHUS K
B3aMMOIIOHUMAHUIO ¥ B3aUMONOMOIIHM; (OpMUpPOBaAaHME TOTOBHOCTM K pa3HOOOpa3HOM
COBMECTHOM JIeATETbHOCTH, aKTUBHOMY YYaCTHUIO B KOJUICKTUBHBIX YU4€OHO-UCCIIEI0BATEIIbCKUX,
MPOEKTHBIX W APYTUX TBOPYECKHX PadOTax, B PEIICHUH KOHKPETHBIX MPOOJIeM, CBA3aHHBIX C
opraHu3aruei yaeOHoi paboThl U BHEYPOUHOU JEATEILHOCTH, COOJIO/IEHUEM TPaB U HHTEPECOB
0oOydJaromuxcsi, TMpaBuUil y4eOHOW JUCHMIUIMHBI, YCTAaHOBJICHHBIX B 00pa3oBaTelbHOU
OpraHu3aIi; TOTOBHOCTH K YYacTHIO B TYMaHHMTApHOW JAESATEIBHOCTH (TIOMOIIH JIFOISM,
HY)KJIAIOIIUMCS B HEH; BOJIOHTEPCTBO).

Memoowi, hopmul u npuémul 2paxcoanHcko20 0CRUMAHUSL

e JleMoHCTpalnusi MHTEPHAIMOHAILHOTO XapaKTepa HayKd, O3HAKOMJICHHE yYallluXcCs C
HAayYHBIMH OTKPBITHSIMH M BKJIQJJOM B MHUPOBYIO HayKy 3apyOeXHBIX YUYEHBIX MPOIUIOTO W
coBpemennoct: C. AppeHmyca («DJEKTpOIUTHYECKas auccolmanus»), A. Myaccana
(«"amorens»), A. JlaByasnbe, /1. Pesepdopna, I'. KaBennuma, K. Illeene («Azoty), FO. JInbuxa
(«MunepanbpHbie ynoopenus»), X. Ipcrena («Amromunuiiy), I'. [[9Bu («Marauii 1 KanbIin).

e OOcyxneHue yiiep6a, KOTOPbIii HAHOCSAT HAPOJAHOMY XO3SHCTBY KOPPO3US METAIJIOB U
HCIO0JIb30BaHUE KECTKON BOBI.

¢ BrinonHeHue 1a00paTOPHBIX OMBITOB U MPAKTUYECKUX pabOT B Mapax U rpymnmiax.

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

e CobmrofieHre TUCIUIUIMHBI U TTPABUII IOBEICHUS B KAOMHETE XHUMHUH.

e BpinojgHeHHe XOpOLIO MOATOTOBICHHBIMU YYAIlUMUCA POJIM KOHCYJIBTAaHTOB U
MTOMOIIHUKOB TPU MPOBEIECHUU YPOKOB, MOMOILb TOBApPHUIIAM, HCIBITHIBAIOIIUM 3aTPYIHEHUS
IIPH BBITIOJIHEHUU 33JaHUN YUUTEIS.

®opMHUpPOBaHMeE MPEACTABJICHUI 0 HAYYHO KAPTUHE MHUPa
dopmMupoBaHUE TPEICTABICHUA O HAy4YHOH KapTUHE MHUpa MOJpa3yMeBaeT
(dbopMHUpOBaHHE OCHOB HAy4YHOTO MHUPOBO33PEHHS], COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HayKu; (OPMUPOBAHHE TOTOBHOCTH K CaMOPAa3BUTHIO M CaMOOOpa3OBaHUIO,
MPOSIBIIGHUIO HMHTEpeca K CaMOCTOATEIbHOW TO3HABATEIBHOW JESITENbHOCTH, PACHIMPEHUIO
CBOMX 3HAaHUH O MPUPOJIE U OOIIECTBE, COBEPILICHCTBOBAHUIO CBOCH SI3BIKOBOW U UHMTATEIbCKON
KYJIBTYPbl KaK CpPeJCTBa MO3HAHUS OKPYXKAIOIIETO MUpPA; pa3BUTHE CHOCOOHOCTH K YCHEIIHON
ajanTalMd B OKPYKAIOIIEM MHUpPE € Y4YETOM H3MEHSIOIIECHCS MPUPOIHOM, COIMAIbHOU U
MH(OPMALIMOHHON CPEIBI.
Memoowi, hopmol u npuémuvl popmuposarus npedcmasienuii 0 Hay4yHoU Kapmure Mupa
e QOpMHPOBAHHWE OCHOB HAyYHOTO MHMPOBO33PEHHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHSl HAayK O MPUPOJE, OCYIIECTBIISIETCS Ha KaXXJIOM YPOYHOM U BHEYPOUHOM
3aHATHUU.
e JleMOHCTpanusi ¥ MPOBEACHUE OMBITOB, WJUIIOCTPUPYIOMINX MPUUYUHHO-CIIEICTBEHHYIO
CBS3b SIBJIEHWM, MX TO3HABAEMOCTh: JEMOHCTPALIMOHHBIE OIMBITHl «JIEKTPOMPOBOJIHOCTh
pacTBOPOB HEKOTOPBIX BelleCcTBY», «PacTBopeHne amMMmMuaka B BOJE», OMBITHI, MOKAa3bIBAIOIINE
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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 M3MEHEHMsSI XapaKTEpUCTUK U CBOHCTB aTOMOB B
3aBUCHUMOCTH OT IIOJIO)KEHUS 371eMEHTOB B [leproauueckoil cucteMe XMMHUYECKHX 3JIEMEHTOB
.. Menneneena;

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

0O0BSICHUTE, TIOYEMY a30T BCTPEYACTCS NMPEUMYIIECTBEHHO B BHJE NPOCTOTO BEIIECTBA,
KHACIOPOJ — W B BHJE MPOCTOrO BEIIECTBA, M B CBSI3aHHOM COCTOSHHH, a ¢GTOp —
UCKJIIOYUTENIBHO B COCTaBE COCAMHEHUI;

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

e PaccMoTpeHHe KpYroBOPOTOB DJIEMEHTOB B TpHupojie (a3ota, pocdopa, yriaepona) kak
MaTepHUaIbHON OCHOBBI ()YHKIIMOHUPOBAHUS OHOChEpHI.

e 3yuenue sBiIeHMS AJUIOTPONUH KaK OJHOM U3 MPUYMH MHOT000pa3us BELIECTB.

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;

M3Yy4YE€HHE MIPUUMH AJIEKTPOIPOBOIHOCTH BOJHBIX PACTBOPOB U PACIIIIABOB JIEKTPOJIUTOB;

u3ydeHue (OpM HaxOXJEHHUS JJIEMEHTOB M BEUIECTB B MPUPOJE, BAXKHEHIINX
MECTOPOXKJIEHUH MOBapeHHOH coyr, PocHOpUTOB, amaTUTOB, KATUHHBIX COJIEH, )KEIE3HBIX PYI U
ap.

e JleMOHCTpalusl poJii MaTeMaTHKU KaKk MHCTpyYMEHTa oOpaOOTKU pe3yiIbTaTOB HAYYHBIX
UCCIIEZIOBAHUI B XO/I€ PELICHUsI PACUETHBIX 3a/1a4, IOCTPOEHHs rPauKOB U T.J.

e OOcyXKIeHUEe CBEJEHUH O NMPUMEHEHMHM HM3Yy4aeMbIX BELIECTB (KUCIOpOJa, BOJAOPOJA,
XJIOpa, COJITHOM, CEpHOM M a30THOM KUCIIOT, CEPhI, aMMHUaKa, aTFlOMUHUS U Jp.).

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

e DBrinonHeHue TBOPUECKUX 3aJaHMN I103HABATEJIbHOIO XapakTepa: IOATOTOBKA

COOOLIEHUH U MPE3EHTALMH [0 pa3HOOOPa3HBIM TeMaM; COCTaBJIEHUE KPOCCBOP/IOB.

JlyX0BHO-HPaBCTBEHHOE BOCIIUTAHNE

JlyXOBHO-HPAaBCTBEHHOE BOCIMTAHUE HAIPABICHO Ha (DOPMUPOBAHHME HETIPHSTHUS JIFOOBIX
HApYIICHWH COLMANBHBIX (B TOM YHCJIE€ MOPAIBHBIX W TPABOBBIX) HOPM; OpPUEHTALIMU HA
MOpAaJIbHBIC IICHHOCTH U HOPMBI B CUTYAIIMsIX HPABCTBEHHOTO BBIOOPA; OIECHOYHOTO OTHOIICHHS
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:

COCTaBJICHUE 3aJIaHH, TPEIHA3HAYCHHBIX JIJIS IPOBEPKU 3HAHHUN OTHOKJIACCHUKOB;

pa3paboTKa ATAJOHOB JUIS CAMOIIPOBEPKH 3HAHUH yJallluXcs,

BBITIOJIHCHUE 3aJIaHHi, CBS3aHHBIX C OICHKOW MPAaBHIBHOCTH WM HENPaBUIBHOCTU
CYXJEeHUM, HaliIeHHbIX B IHTEepHeTe MM BhICKa3aHHBIX BOOOpakaeMbIMH YUaITIMUCS.

e OOcyxneHue cBelneHHil o Tparumdeckoi cyabOe yu€nbix (OK. Teii-Jlroccak, I'. [[»Bw,
JI. Tenap u Aap.), cnocoOCTByOIUX (HOPMHUPOBAHUIO OPUEHTAIIMA HAa MOPAIbHBIE [IEHHOCTH U
HOPMBI B CHUTYallUsIX HPAaBCTBEHHOTO BHIOODA.

IK0JI0OrHYecKOe BOCIINTAHHE
DKOJOTUYEeCKOe BOCIHTAHWE HAMpPaBIEHO HA OBJAJCHHE OCHOBAMH OSKOJIOTHYECKOM
KYJIbTYPbI, HENPHUSATHE JCHCTBHI, NPUHOCSIIUX BpEA OKpYXKamIIed cpeae; ydacTue B
MPAKTUYECKON JESITeNbHOCTH DSKOJIOTHUECKON HAMpaBICHHOCTH, MpoBeneHue pedrekcCuBHOMN
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OLIGHKA COOCTBEHHOTO 3KOJIOIMYECKOTO TOBEACHUS M OLIEHKU TOCIEACTBUN NEHCTBUI Opyrux
JIIOZIEH JIS OKPYXKAKOLIEN CPEIbI.
Memoowl, hopmul u npuémsl sK0102UHECKO20 BOCHUMAHUSA

e lI3ydyeHue CBENCHMH O BAXKHEWIIMX O3KOJOIMYECKHX IMpoOiIeMax COBPEMEHHOCTH U
MeTonax OopbObl ¢ HUMHU (KUCIOTHBIC IIOXIH, pa3paboTKa albTEPHATHBHBIX HCTOYHHUKOB
SHEpPruu, 0O0pa3oBaHHE CMOTa, BpeA W30BITOYHOIO BHECEHHs B TOYBY a30THBIX YHOOpEHHIA,
NapHUKOBBIN ) deKT).

e l3yyenume pazgena «XUMHS M OKpyXKamomas cpeaa», 000OIMIAIOMIET0 CBEICHHS 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, XJIOPOBOAOPOJA, CEPOBOAOPOJA, CEPHUCTOrO Tra3a, CEpPHOM KHCIOTHI, OKCHAOB a30Ta,
amMmMHaka, ¢ocdopa u ap.

e dopMupoBaHME MOHATHA O MPEACIBHO JOMYCTUMOW KOHIEHTPAIMM 3arpsi3HAIOLINX
BEILECTB HAa NpPHUMEpPE CEpPOBOJOPOJA, a TAKXKE MPU PEUICHMH COOTBETCTBYIOIIUX PACUETHBIX
3az1a4.

e ll3yuenue cBegeHuii o cnocobax MpeAoTBpaIleHUs BPEIHOrO BO3JCHCTBUS BEIIECTB Ha
OpraHu3M M MepPBOl MOMOIIM MPU OTPABICHUSIX, 0KOTaX U Ap.:

nepBasi IOMOIIb MTPH NMONAJaHNN Ha KOKY KUCIIOTHI WM HIEN0YH;

CIoco0 COOMpaHus Pa3IuTON PTYTH (JIeMepKypHU3aIusi);

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

MpaBuJIa pa3z0aBiIeHUs CEPHOM KUCIOTHI BOJOH U JIp.

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

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 M (PyKTax HA 310pPOBBE
4eJI0BEKa U JIp.

e BrmonHeHne 3agaHMi  3KOJOIMYECKOrO COJEp)KaHUsA: HalucaHue pedepaTos,
MOJArOTOBKA COOOILIECHUI IO COOTBETCTBYIOLIUM TEMaM.

e Opranu3zanus UCCIEA0BAHUN YKOJIOTHYECKOTO COACPKAHMSL:

UCCIIEI0OBAHUE BIMAHUSA KMCIOTHBIX JOXKIECH HAa OKPYKAIOLLYIO CPELY;

U3MEPEHUE KUCIOTHOCTH OCAKOB;

HCCIIEI0OBAaHUE 3arpsA3HEHHON BOJIBI,

KOPPO3HUs U 3alIUTa METAJUIOB OT KOPPO3HH.

du3nyeckoe BocnuTanue U pOPMUPOBaHNE KYJIbTYPbI 310POBbS

dusnyeckoe BocUTaHue M (POPMUPOBAHUE KYJIBTYPHI 3I0POBbSl HAIPABICHO Ha pa3BUTHE
OTBETCTBEHHOTO OTHOIICHHS K JKU3HH M YCTAHOBKH HA 3JI0OPOBBIA 00pa3 )KM3HU — MPABUIILHOE
NUTaHUE, BBINOJHEHHE CAHUTAPHO-TMTMEHMYECKUX NpPaBWI, OpraHu3alvs Tpyla MU OTAbIXa,
HETIPUATUE BPEAHBIX MPHUBBIUEK (YIIOTpeOIeHNEe alKorosi, HAPKOTHUKOB, KypeHHUe) U UHBIX (HOopM
Bpena s (U3MUECKOro M MCHUXUYECKOTO 3/0pOBbs; (pOpMHUpPOBaHHE HABBIKOB 0€3011acHOTO
MOBEJICHUsI, TOTOBHOCTH K (PU3MUYECKOMY COBEPIICHCTBOBAHUIO, COOJIIOJCHUIO MOJBHKHOTO
o0pa3a ®HU3HH, K 3aHATHIM (PU3NYECKON KYIbTYpOH U CIIOPTOM, Pa3BUTHIO (PU3NUYECKUX KAaYECTB.

Memoowi, hopmul u npuémul puzunecko2o ocnumansl

e BrinojgHeHWe CaHUTApHO-TUTMEHWYECKUX IMPaBMJ OpraHu3alMyd TpyJda W TMpPaBUIl
0€30I1aCHOCTH IIPU BBIIOJIHEHUH J1a00PATOPHBIX OMBITOB, MPAKTUYECKUX pabOT HA 3aHATHUSIX.

e BrimonHeHue 3aJaHul, aKTyaIM3HPYIOIUX HEOOXOJUMOCTh COOJIONEHUS MPaBHI
0€30MaCHOCTH, HalpUMep aHAJIU3 OUIMOOK, KOTOpbIE IOMYCTHJI BOOOpaKaeMbld YUYEHUK NpHU
MIPOBEACHUU OIIBITA.
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e l3ydyeHue cBeAeHUH O OHOJOTMYECKON pOJIM BEIIECTB, BO3JCHCTBUU BELIECTB U
MaTepuaioB Ha OPTaHU3M YeEJIOBEKa:

3Ha4YECHHE BOJOPOJHOTO IIOKA3aTelsl B MEIULIMHE;

BO3/ICHCTBUE HA OPraHU3M YEJIOBEKA IaJIONCHOB;

POJIb COJISTHOM KUCJIOTHI B OPraHNU3Me YEJIOBEKA;

WCTIOJIb30BaHNE COSIMHEHHI OpOMa IIPH JICUCHUU HEPBHBIX 3a00JICBaHUN;

HCIIOJIb30BAHUE AMMMAKa B MEJIULIUHE;

pois pocdopa, KpeMHHS, HATPHSI, KaIHs, MarHus, KalblKs, )KeJe3a B OpraHu3Me U Jp.

e BrinosiHeHUE 3a1aHU, CBSI3aHHBIX C OPTaHU3ALMEN TPABUIIBHOTO MTUTAHMS.

e OOCyX/IeHHE CBEIICHHI O MaryOHBIX MOCIEACTBUSAX UIi OpPraHW3Ma 4YellOBeKa BPEIHBIX
MIPUBBIUEK: BO3JICHCTBUS HA OPraHU3M YrapHOIO rasa, cojepKallerocs B TabayHOM JIbIME.

e @opMHpOBaHUE MNPUBBIYKK COOJIOJEHUS MpaBUi OE30MaCHOCTH IMPH HCIIOJIBb30BAHUU
puOOpPOB M MaTepUajoB BO BPEMs BBIIOJHEHHUS JOMAIIHUX SKCIIEPUMEHTAJIBHBIX 3aJaHMii,
MIPOEKTHBIX U UCCIIEIOBATEIBCKUX PAOOT MO XUMHUH.

TpynoBoe BocnuTanue

TpynoBoe BociTaHue HAMPaBICHO HA (JOPMUPOBAHNE YBAKECHHS K JIFOJIAM JIFOOOTO Tpyaa
U pe3ysbTaTaM TPYIOBOU NESTETHLHOCTH; OEPEKHOTO OTHOMICHHS K JMYHOMY H OOIIECTBEHHOMY
MMYIIECTBY; CTPEMJICHHSI K OCO3HAHHOMY BBIOOPY ¥ TIOCTPOCHUIO WHANBUIYALHOW TPACKTOPHUU
oOpaszoBaHusi C yd€ToM TMpeamnojaraeMoil Oymymiedt mnpodeccun; MpoOsBIEHHWE WHTEpeca K
po(hOPUESHTAITMOHHON NIESITETLHOCTH;, Y9aCTHE B COIMAJIHHO 3HAYMMOM OOIIECTBEHHOM TpPYe
BO 65aro oOpa3oBaTeNbHOM OpraHu3alii, POIHOTO Kpasl.

Memoowi, hopmbl u npuémspt mpyoo8oeo 60CNUMAaHuUs

e OsBianeHue psAIOM YMCTBEHHBIX U MPAKTHYECKUX JCUCTBUH, (QopMUpoBaHUE
MO3HABATEIbHBIX HMHTEPECOB, pAlMOHAJIbHBIX NPUEMOB YMCTBEHHOW [JESATENBHOCTH MpU
pELICHNH 33a]]a4 U BBIMIOJHEHUH 3KCTIEPUMEHTANIbHBIX 33JJaHUN U OTIBITOB.

e dopmupoBaHue KyIbTYpPbl YMCTBEHHOTO Tpy/a:

OBJIaJICHUE YMEHHEM IleieroJlaraHus MpU UCHojb30BaHuM pyopuxu «lloctaBpTe 1enm»,
HMEIOILIeiCcs B Hauasle KaxkJ1oro naparpada;

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

e l3yueHue cBeneHU O MPUMEHEHHUM BEILIECTB, MAaTEPHUAJIOB M PEAKIMIl B pazIMYHBIX
00JacTsIX X034iCTBEHHON 1eATEILHOCTHU U OBITY:

3HaYEHHUE BOJIOPOJIHOTO MOKA3aTels Ui CEeNbCKOXO3IUCTBEHHBIX KYIbTYP;

MPUMEHEHHE OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX IPOILECCOB B MPOMBIIUICHHOCTH, B
MIPOU3BOJICTBE;

3HaUEHUE KaTaJIU3aTOPOB B MIPOMBIIIJICHHOCTH;

MIpUMEHEHHE COeIMHEHNI OpoMa B aHAIOTroBo# GoTorpaduu;

MUHEpallbHbIe YI0OpEHUs U MPaBUiia UX HCIIOIb30BAHMUS;

BH/JIbI METAJUTYPrHUYECKUX MPOIECCOB.

e [IpoBenenue uccienoBaHU MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa:

uccnenoBanue pH HEKOTOPBIX paCTBOPOB U COKOB;

MOJTy4eHHe TIOYBEHHOTO pacTBOpa U omnpeeneHue ero pH;

M3Y4YE€HUE PACTUTEIHHBIX HHIUKATOPOB.

¢ lcnionb30BaHMe 3aaHUI, CBSI3aHHBIX C IPUMEHEHUEM BEIIECTB, MATEPHAIIOB U peaKIui
B Pa3JIMYHBIX 00JACTIX XO3iCTBEHHOM IEATEIHHOCTH U OBITY:

MOUCK CBEJEHUI O 3HAUEHWU BOJOPOJHOIO IMOKa3aTess B MPAKTUYECKOU NEATEITHHOCTH
Yel0BeKa;
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MOATOTOBKA COOOIICHUI TI0 TeMaM «PoJib OKHCIUTEThHO-BOCCTAHOBUTEIBHBIX MPOIIECCOB
B MPOMBIILIEHHOCTH; «P0JIb KaTan13aTopoB B COBPEMEHHOM MPOU3BOJCTBE» U JIP.;

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

MPUBEJICHUE TPUMEPOB PEaKIUil, U3MEHEHHE CKOPOCTH KOTOPHIX MMEET 3HAYEHUE Ha
MIPOU3BO/JICTBE U JIp.

e Vcnosib30Banue 3aaHuil, NOOYXAAOMIMX YYalIUXCS B KOHIE U3YUYEHUS KaKJI0M TeMbl
MPOAHAIM3UPOBATh, TI€ B KU3HU MOTYT NPUTOJUTHCS MOJTYyYCHHBIC 3HAHUA, YeM ObLI 3HAYUM
JUTsl HUX y4eOHBIN MaTepual.

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

e Pemienne pacu€THbIX 3a7a4 (HampuMep, MO OMPECIICHUI0 MacCOBOM JIOJM MPUMECH) U
BBITIOJTHEHUE KAYECTBEHHBIX 3aJaHU I MPOU3BOJICTBEHHOTO COJIEP>KAHMS.

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

e [lpoBengeHne y4eOHBIX W HAYYHO-TPAKTUUECKHX KOH(EPEHIMH, CEMHUHAPOB 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,
opueHTanus oOydalommuxcs Ha mnpodeccuu, CBsS3aHHBIE C XHMHEH: PACCMOTPEHHE TeM,
CBSI3aHHBIX C ITPOMBIIIIIEHHON Cepoil, CEeTbCKUM X03UCTBOM, METUIIUHON, KYIbTYPO, OBITOM;

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

o0Cy)XJIeHHEe 3HAueHUs MEXIPEJIMETHbIX 3HAaHUH M UX POJU B MNpo(dhecCHOHATLHOM
CaMOOTIPEICTICHUH 00y4JatOIIUXCSI.

JcTeTHYecKoe BOCIIUTAHHE

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

Memoowi, hopmol u npuémvl Icmemunecko2o 60CNUMAHUSA

e O0parienue K (pparMeHTaM MPOU3BEACHUN PYCCKUX U 3apyOeKHBIX MUcaTeNell U MO3TOB
(A.K. Toitna, A.A. ®era, A.C. Ilymikuna, 1. CenpBurckoro, B.B. MaskoBCKoro u 1ip.) ¢ IeIbI0
MIPUMEHEHHS] XUMUYECKUX 3HAHUI IIPU aHATIU3€ UX COJCPKAHUS:

e OOcyxaeHHe cBelleHu 00 UCTOPUKO-KYIbTYPHBIX MMAMSITHUKAX:

CBEJICHUS O pa3pyLIEHUU CKYJIBOTYpP M aPXUTEKTYPHBIX COOPYKEHHUU MOJ BO3JAEHCTBUEM
KHCJIOTHBIX OCA/IKOB U HEOOXOAUMOCTh IPEIOTBPAIICHUS STOTO SIBJICHUS;

XUMHUYECKUN COCTaB PA3IMYHBIX CTEKOJ, XPYyCTais, pyOMHOBOTO CTEKJIa, U3 KOTOPOTO
caenansbl 3B€311b1 MockoBckoro Kpemuis;

coznanre M.B. JIoMOHOCOBBIM MO3aWYHBIX KApTHUH;

COCTaB JIparolieHHbIX KaMHeH (anMasa, pyOMHOB, canipupoB).

e licnionp30BaHne CBEACHU O XMMHUECKUX CIIOCO0aX MPUIAHUS U3JEIUIM 3CTETHUECKOTO
BHJIa (MCIOJIb30BaHNE KOHILIEHTPUPOBAHHOW a30THOM KHUCIOTHI U OKPALIMBAHUS PYKEHHBIX
JI0%K; IPUMEHEHHUE OKCUJOB METAJUIOB I OKPACKU CTEKIJA, TWICA JUIsl U3TOTOBJIEHUS JICTTHBIX
yKpalieHui, CTaTydTOK).

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

I[J'IH IIPOBCACHUA 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» g /(-9 Ki1accoB
00111e00pa30BaTENbHBIX OpPraHU3aIHH.

2. Yyeouuku 1o Kypcy «OCHOBBI HEOpPraHM4ecKoW 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 HHTEPAKTUBHBIMH, U ()YHKIIHOHAIOM, JICTAIOIIHM paboTy ¢ y4eOHUKOM KOM(OPTHOH.

4. Metoauveckne mocoous kK yueOHukam «OCHOBBI HEOPTaHUYECKOU XUMHUN» Uit 7, 8 U
9 kmaccoB. MeToauueckue TMOCOOHST BKIIOYAIOT MPUMEPHYIO pPabo4yylo Mporpammy C
METOJAUYECKUMHU PEKOMEHJAUSAMU 10 OpPraHu3alud U IMPOBEIACHUIO YPOKOB, METOIUYECKUE
PEKOMEHAALINY [0 BOCIIUTAHUIO 00YUYaOLIUXCs IPU U3ydeHUH Kypca «OCHOBBI HEOPTaHUYECKOM
XUMUUY.

5. Terpaam aisi mpakTu4deckux pador anst 7, 8 u 9 knaccoB. Ot pabouue TeTpagu
MO3BOJISIT OOYYAIOIIMMCSI CBECTH K MUHUMYMY BpeMsl COCTaBJIEHMSI OTUETOB Ha MPAKTUYECKUX
3aHATUSX U, COOTBETCTBEHHO, OOpaTUTh OOJIbLIIE BHUMAHUS Ha caM SKCIEPUMEHT, IPHUOOpecTH
MPAaKTUYECKHE YMEHUS, MHOTHE M3 KOTOPBIX MPHUTOJATCS UM B TIOBCEAHEBHOM KU3HH, 2 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, OKa)XyT IOMOIIb YUUTENI0 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
paccMOTpeHb! Pa3HOOOPa3HbIe CLIOCOOB! PELICHUS BCEX TUIIOB PACYETHBIX XUMHUECKUX 3a7a4.
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