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BBEJAEHUE

[Tpumepnast oOpa3oBatenbHas mporpamMma y4deOHOro kypca «OCHOBBI HEOPTaHHUYECKOM
XUMHW» pa3paboTaHa B COOTBETCTBUU C TpeOoBaHusMu DenepansbHOTO TroCynapCTBEHHOIO
00pa30BaTEeNbHOTO CTAaHJApTa OCHOBHOIO 00IIero oOpa3oBaHUs K pe3ysibTaTaM OCBOEHUS
OCHOBHOH 00pa30BaTeIbHOI MTPOrpaMMBbl OCHOBHOTO 00I1Iero 00pa3oBaHHUs.

[IporpamMma Kypca BKJIIOYACT MOSCHHUTEIBHYIO 3aIlUCKY, B KOTOPOW PAaCKPBIBAIOTCS LEIH
U3y4eHHsl JaHHOTO Kypca M METOJMYECKUE MOJXOAbI K €ro MOCTPOCHHUI0, NaéTcs ero oodmas
XapaKTepUCTHKa M PACKPBIBAIOTCS OCHOBHBIC COJCP)KATENIbHBIC JIMHUH, OIPEICISIeTCS MECTO
Kypca B y4eOHOM IIJIaHe.

[TporpaMma ycraHaBmuBaeT TpeOOBaHUS K IJITAHUPYEMbBIM JTHYHOCTHBIM, METANPEAMETHBIM
U TPEIMETHBIM Pe3ylbTaTaM OCBOCHHUS OCHOBHOH 00pa30BaTelIbHON MPOTPaMMBI, ONPEACTISET
cojepxkanue yuyeOHoro kypca «OCHOBBI HEOPTaHMYECKOM XUMHW», OCHOBHBIC METOIUYECKHE
MOJXO/IbI K 00YYEHHIO, BOCITUTAHUIO M PA3BUTHIO OOYYAIOMIMXCS MIPU €r0 U3YUYCHUU.

[TporpamMMa BBITIOJHSET BE OCHOBHBIC ()yHKIIHU:

* THPOPMAIIMOHHO-METOIUYECKYIO, MTO3BOJISIONIYI0 BCEM YYaCTHHKaM 00pa30BaTEIbHOTO
npolecca MOJTy4UTh MPEACTABICHHE O LENAX, COJACp)KaHMM, OOIed cTpatermu OOydeHus,
BOCIIMTAHUSI M Pa3BUTUS OOyYaroIIMXCS INpU H3Yy4eHHH Kypca «OCHOBBI HEOPraHMYeCKOU
XUMHUNY;

* OPraHU3alMOHHO TUIAHUPYIOIYIO, TIPEIyCMATPHBAIOLIYIO BBIICICHUE JTAallOB 00y4YeHHS,
CTPYKTYpHpOBaHHE y4eOHOro Marepuasa IO rojaM OOYyYeHHs, pa3lesiaM M TeMaM C y4EToM
MEXIIPEIMETHBIX U BHYTPHUIIPEIMETHBIX CBSA3€H, JOIMKHM OpraHu3aldu y4eOHOro mpouecca U
BO3PAaCTHBIX OCOOEHHOCTEN 00yYarOIINXCS.

[Tporpamma kypca «OCHOBBI HEOPTaHUYECKOW XUMHUIY TIPEIHA3HAUCHA IS 00YJIArOIIHXCS
7-9 (wm 8-9) ki1accoB 0011e00pa30BaTEIbHBIX OPraHU3AIH.

MNOACHUTEJBHASA 3AIIUCKA

Henn n3ydyenusi kypca «OCHOBBI HECOPraHMYECKON XMMHW» B OCHOBHOM ILIKOJIE:

* pa3BUTHE JUYHOCTH, €€ TBOPUECKOIO OTEHIINANA,

e (popMupoBaHue cHCTEMBl XHUMHMYECKHMX 3HAHUH Ha OCHOBE M3Y4YEHHS BaKHEHIINX
XUMHYECKUX MOHITHI, 3aKOHOB, TEOPHIL;

* (popMupOBaHUE eCTECTBEHHO-HAYYHON KapTHHBI MUPA;

* OBJIQJICHUE METOJIaMU HAYYHOT'O IO3HAaHUS JJIs1 OOBSCHEHUS XUMUYECKHUX SIBICHUU U
CBOICTB BEIIECTB, OLICHKU POJIM XMMHUU B Pa3BUTUU COBPEMEHHBIX TEXHOJOTHMN MU NOJyYEHUH
HOBBIX MaTe€pUaJIOB;

* pa3BUTHE YMEHUS NMPHUMEHATH MOJTy4YeHHbIE 3HAHMA Uil 0€30MacHOTO HCHOJIb30BAHHUS
BEIIECTB U MaTEPHUAJIOB B OBITY, CETLCKOM XO0351CTBE U Ha MPOU3BOICTBE, PELIaTh MPAKTUYECKUE
3a7adl B IIOBCEJHEBHOW JKM3HM, NPEAYNPEXKAATh SBICHUSA, HAHOCSIIUE Bpel 310POBBIO
YyeJlIoBeKa U OKpYKarollen cpese;

* CO3JaHHE YCIIOBMM sl TNPHOOpeTeHHs OOYYaloIUMHCS OIbITa pa3HooOpa3HOU
JESITEIbHOCTH, OCBOCHMSI YHUBEPCAJIbHBIX yUEOHBIX NEUCTBUN (peuieHus] mpodiieM, MpUHSATHUS
pELICHUI, OLIEHUBAHUS B COOTBETCTBHH C BRIPAOOTAHHBIMU KPUTEPUSIMHU M CUCTEMOM LIEHHOCTEH,
paboThl ¢ HHGOPMAIIMEH B pa3IMYHBIMU UCTOYHUKAMHU WH(OPMAITUHU, COTPYTHUYECTBA U T. 11.);

* (hopMupoBaHue 0CO3HAHMS [IEHHOCTH XUMHUYECKUX 3HAHUM, a TaKXKe co3/laHue 0a3bl Juis
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MIPOJIOIHKEHHSI 00pa30BaHUs B YUPEIKACHHUIX MTPO(HECCHOHATLHOTO 00pa30BaHusI.

Ponp nanHOrO Kypca B 001el cucTeMe IIKOIBHOTO 00pa3oBaHusi 00YCIOBICHA 3HAYEHUEM
XUMUYECKOW HAayKd B TO3HAHMM 3aKOHOB MPUPOJBI M Pa3BUTHH NPOU3BOAUTEIBHBIX CHJI
oOmiecTBa. XUMHUECKUE 3HAHUS 3aHMMAIOT Ba)KHOE MECTO B OOIIEH KyJIbType COBPEMEHHOIO
YeJIOBEKA. 3HAUYEHUE HUX CYLIECTBEHHO YCWIMJIOCHh B IIOCIEAHEE BpeMs. OTO CBA3aHO C
BO3pacTarollel XMMHU3alueld MHOTUX cdep KU3HU 00IIecTBa U MH(POPMAITMOHHOTO MPOCTPAHCTBA,
C aKTyaJIbHOCTBIO BOIIPOCOB O MOJIEKYJISIDHBIX OCHOBAaX JKM3HH, O CJIO)KHOM KOMIUIEKCE
OTHOILICHUH B CHCTEMax <«4elIOBEeK — BEIIECTBO» U «BELIECTBO — MaTepual — MpaKTHYecKas
JIESITEIIbHOCTBY, C POJIbI0 XMMHUU B BOIIPOCAaX COXPAHEHUS 3JI0POBBSl YEJIOBEKAa M OKpYKaroIIeH
NPUPOJHON cpelbl. B HacTosmee BpeMsi MpakTUyecKasl AeATENIbHOCTh JIIOel NMpeBpaTHiach B
daxTop, Mo MacmrTadaM CBOETO BO3JCHCTBHS Ha MPHUPOJY COM3ZMEPHMBINH C 3BOJIIONMEH camoit
npupoibpl. B Takux yciIOBHSAX TIpaMOTHOE OTHOIIEHHE K MPUPOJE BO MHOIOM MOXET OBITh
o0ecIieueHO TPaMOTHOCTBIO CaMoro uenoBeka. OTcroza ClieAyeT OYE€BUAHBIA BBIBOJ O TOM, YTO
0a30BoOE XMMHUYECKOE 00pa30BaHNe HEOOXOAUMO KaKIOMY IpakITaHUHY CTPaHBbI.

[IIkobHOE XMMHUYECKOEe 00pa30BaHWE BHOCUT 3HAYMTEILHBIA BKJIAJ B PEATU3AIMIO 33jad,
CTOSIIIUX TEepell COUYMOM U TocyaapcTBoM. OHO CHOCOOCTBYET ajanTalué BBIMTYCKHUKOB K
YCIIOBUSIM JAMHAMUYHO Pa3BUBAIOIIETOCS MHpPA, PEAM3allMd BO3MOKHOCTEH CaMOpa3BUTHUS H
dbopmMHpoBaHUs KYIbTYphl JIMYHOCTH, €€ OO0IIeH, (PYHKIMOHATBHON TPaMOTHOCTH; 3HAKOMUT CO
cren(UKON HAYYHOTO MBIIUICHUS, 3aKJIaJbIBACT OCHOBBI IIEJIOCTHOTO B3IJIsIa HA EIUHCTBO
MIPUPOJIBI U YEIIOBEKA, SIBJISETCSI OTBETCTBEHHBIM 3TaroM B ((OPMUPOBAHUU €CTECTBEHHO-HAYYHON
TPaMOTHOCTH TIOJIPOCTKOB.

W3yuenmne naHHOTO Kypca UrpaeT TakKe BaKHYIO POJb B JMYHOCTHOM Pa3BUTHH YUaIXCH,
B (hopMHUpOBaHUM OCHOB MIX MHUPOBO33PCHUS, B Pa3BUTHH MHTEIUICKTA, CIIOCOOHOCTEH W YMEHUI
JOTMYHO  (OPMYIUpPOBaTH CBOM MBICIM U PACCYXACHHUS, CIIOCOOCTBYET BOCHUTAHUIO
aKKypaTHOCTH U TPYIOJIOOMs, HACTOMYMBOCTH B JOCTHKCHHH TOCTABJIECHHOW II€JIM, UHTEpeca K
MIPOBEJIEHUIO HKCIIEPUMEHTAIbHBIX UCCIIEI0BaHUM.

B ocnoBe mporpammer kypca «OCHOBBI HEOPTraHUYECKOW XUMHH» JICKUT KIIFOUeBas Uies
XUMUU O 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX COCTAaBa U CTPOCHHUS.

Oco6eHHOCTH MMPOTPAMMBI COCTOAT B HETPATUIIMOHHOM TTOJIX0/1€ K U3JIOKEHHUIO MaTepraia
(OT TPOCTOTO K CIOXKHOMY, OT OOIIEro K YacTHOMY), B OPUTHHAILHOM CTPYKTYpUPOBaHUU
Kypca, YTO TIO3BOJIMJIO MCKIIOYUTH HEOJHO3HAYHOCTh TPAKTOBKH HEKOTOPHIX XUMHUYECKHUX
MOHSTUH.

ABTOpCKasi KOHIENIHS MOCTPOEHUs Kypca MOApPa3yMeBaeT:

* MaxcumanvHoe uckaodeHue MexanHudecko2o 3ay4usanus Mmamepuaia.

DTO 1OCTUraeTCs:

— ONTHUMAJbHBIM NPUOIMKEHUEM TEOPETUUECKOI0 MaTepralla K Hayally U3y4eHHs Kypca,
4TO AT ydYalluMCcs BO3MOXHOCTH 0o0Jiee OCO3HAaHHO BOCIPUHHMMAThH Ba)KHEHIIME MOHSATHS, C
MEPBLIX YPOKOB MPUOOpeTaTh HaBbIKM pPaboThl ¢ [lepumoamdeckoil CUCTEMON XUMHUUYECKHX
JJIEMEHTOB, JIETKO OCBOUTH XUMHIO 3JIEMEHTOB U UX COCIUHEHUN;

— CHCTEMHBIM MOJXO0JIOM K CTPYKTYpHUpPOBaHHIO Yy4eOHOTro MarepHuajla M akIEHTOM Ha
[IPUYMHHO-CIICACTBEHHBIE CBA3M MEXKIAY COCTaBOM, CTPOEHHEM M CBONCTBAMM BELIECTB.
Jlornueckoe mOCTpOeHHE Kypca ITO3BOJSET 3a MHHUMAIbHOE BpEMs, OTBOJMMOE Ha €ro
U3yyeHue, JOOUThCA  MAKCHUMAJIbHOTO  YCBOGHHS  Marepuaia. Y4eOHbIH  Marepuan
CTPYKTYpPUPOBAaH TaKHUM OOpa30M, YTO BO3MOXKHBI MHOTOKPAaTHOE IMOBTOPEHHE MHOTHX TEM,
paccMOTpeHHE UX C pa3HbIX TOUEK 3PEHHUs, TOATAIHAS CUCTEeMaTH3alus 1 000011IeHuE;

— BBEJCHHEM HOBBIX IOHATHUH, TEPMUHOB TOJBKO IO Mepe HEOOXOAUMOCTH, 4YTO
OCBOOOXKJIAeT ydYaluxcs OT YCBOEHHS MaTepuaya, He BOCTPEOOBAHHOTO Ha JIAHHOM JTare
W3Yy4YEeHUs Kypca XUMUH;

— 0TpabOTKOI OCHOBHBIX TEOPETUUECKHX TIOJOKEHUH OOIEeH XUMHM Ha KOHKPETHBIX
BOMpOCax Kypca HEOPraHMYecKoW XHWMHUHM (HampuMep, COCTAaBICHHE XHMHUYECKUX (QOopMyl
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OMHAPHBIX COCMHEHUN MO CTEMEHSM OKHCICHHUS MPHU M3YYEHUH OKCHUIOB U COJICH; COCTaBIICHHE
YPaBHEHUH OKHCIUTEIbHO-BOCCTAHOBUTENLHBIX PEAKIMNA MPU W3YYEHUH KOHKPETHOIO Marepuaia
HEOPraHMYECKON XUMHH);

— ojavyeil HOBOro MaTepuaia Ha IpUMepe YKe U3BECTHBIX IIKOJIbHUKAM (aKTOB.

o [Ipuobuenue yuawuxcs ¢ nepevix ypoko8 K camocmosmenbHol pabome ¢ y4eOHUKOM U
opyeumu nocoousamu, peanusayus NPUHYUNo8 pazeusarouie2o o00yYeHus U CUCMEMHO-
0esIMeNbHOCMHO20 NO0X00d K 00YYeHUro, KOMOpblil AGNIAEmcs Memoooa0SUYeCKOl OCHOBOU
QI'OC.

DTO0 1oCTUraeTCs:

— HUCIOJIb30BAaHUEM Pa3BUTOrO amrapaTa OpraHU3aliyd YCBOCHHS MaTepHalia, CO3AroIIero
YCIIOBUSL JUISL YCIICUTHOW Y4eOHOH JesSTeNbHOCTH INKOJHHUKOB, HAMpHUMEpP MNPUMEHEHHEM
aNropuT™MOB (cocTaBieHHE (GOpPMYJ BELIECTB, YpPaBHEHUN XMMHUYECKHUX pEaKIHi, pelieHue
pacy€THBIX 3334 U T. [.), KOTOPbIE IPEAOCTABISAIOT YyYaIIUMCS BO3MOXKHOCTh CAMOCTOSITEIIBHO
U3y4aTh MpeIMET,;

— HCIOJIH30BAHNEM TO3HABATEIHHO pa3BUBAIONICH (YHKIIMH XUMUYECKOTO dKCIIepruMeHTa. B
nporpaMMe MpeayCMOTPEHO MpOBEIEHUE JIa0OpAaTOPHBIX OMBITOB M MPAKTUYECKUX pPadoT,
JIOMAIIIHEr0 OKCIEPUMEHTa, OTIMYAIOIIUXCS TPOCTOTOM WCIIONHEHUS W JIOCTYIHOCTBIO
XUMHYECKHX PEeakTHBOB. HeKoTopble SKCIEpUMEHTHI BKIIFOYAIOT 3JEMEHTHI HCCIEAOBAHUSA U
UMEIOT CBSI3b C NTOBCEHEBHOM KH3HBIO;

— BKJIIOYEHHEM B COJIep)KaHuE Y4eOHOTO Marepualia psijia CBEJCHHIH 3aHMMATeNbHOTO,
HCTOPUYECKOTO, HKOJOTHUYECKOTO M TPHUKIAIHOTO XapakTepa, COMACHCTBYIOIIMX MOTHBAIMU
0o0y4eHHUs U Pa3BUTHUIO NMO3HABATEIBHBIX MHTEPECOB IIKOJIHHUKOB, (JOPMUPOBAHUIO HHTEpECA K
yrayOnEHHOMY HM3y4YEHUIO IIpeIMeTa, BBIOOPY €ro B KadecTBE MPO(HUIBLHOTO Ha cTapiieu
CTyIIEHU O0yUYEHUSI.

* Usmenenue ynkyuu yuumens Ha ypoxKe (Hayuums yuumoscs).

W3BecTHO, uTO 3HaHMA HaubOonee d(DPEKTUBHO YCBAMBAIOTCA B XOAE€ COOCTBEHHOM
MIO3HABATENBHOW JIESITEIbHOCTH OO0YJaIomerocs, MOATOMY YUYUTEIbh JIOJKEH OpPTraHW30BBIBATH
MPOLIECC MO3HAHHUS, a HE BBICTYIATh B posik nH(popmaropa. Henb3s HayuyuTh Ha BCIO JKU3Hb, HATIO0
HAYYUTh YIUTHCS BCIO )KH3Hb.

OO0mas xapakTepucTuka Kypca «OCHOBBI HEOPraHUYeCKOH XUMH I

Kypc «OcHOBBI HEOpraHUYECKOW XUMHUW» HAIpaBJeH Ha pelIeHHuEe OJHOW M3 OCHOBHBIX
3a/lad COBPEMEHHOT0 00pa30oBaHUS — Ha CO3JIaHUE YCIOBUU ISl JMYHOCTHOTO Pa3BUTHUA
oOyyvaronuxcsi, (popMupoBaHHE MOTHBAIMM K OOYUYEHHMIO U AKTUBHOW IMO3UIIMU B y4eOHOM
IPOLIECCE, TOBBIILIEHNE CAMOOLIEHKH.

Copepxanne Kypca 7 KJjacca COCTaBISIOT IE€PBOHAYAJIBHBIE CBEIEHUS O UHCTBIX
BEIIECTBaX M CMECAX BELIECTB, PAaCTBOPAxX, MPOCTHIX M CIOXKHBIX BeUIeCTBaX, (PU3MUECKUX U
XUMHYECKHUX SIBICHUAX, OCHOBHBIX KJaccax HEOPraHWYECKUX COEAMHEHMH. OJTO pacIIupsieT
IpeJCTaBlICHNs] ydamuxcsi o0 Okpyxkaromem wmupe, (HopMHUpPYeT YCTOWYMBBIM MHTEpeCc K
W3YYEHUIO XMMHH, K dKCIIEPUMEHTAIBHOM M HCCIIE0BATEIbCKON JEATENBHOCTH, Pa3BUBAECT MX
MHTEJJIEKT U TBOPUYECKUN MOTEHIIMAJ, TIO3BOJISIET MPUOOPECTH MPAKTUUECKHE YMEHUS U HaBbIKH,
KOTOpBIE IIPUTOJATCSA UM MPU JaJbHEHIIEM U3yUYEHUU XUMHH, a TAKKE B IIOBCETHEBHOMN KU3HU.
3aHATHSI B paMKax JAHHOTO Kypca HalleJeHbl HE TOJIbKO Ha MPUOOPETEHHE HOBBIX MOJIE3HBIX
CBEJCHMM O BEIECTBaX, KOTOPbIE MMEIOTCS Ha KyXHE M B BAaHHOW KOMHATE€, B JOMAIIHEHN
anTeyke, Ha CaJlOBOM Yy4acTKe U T.A., HO U Ha OBJIaJIeHHUE NPAKTHUYECKUM YMEHUEM 0e30MacHO
paboTaTh ¢ BeuiecTBaMH U MaTepHuagaMu.

Conepxanue EepPBOTO roja oOydeHus obecrnieunBaeT MPEEMCTBEHHOCTD
€CTECTBEHHO-HAYYHBIX 3HAaHUH, MPUOOPETEHHBIX YUYAIIMMHUCS paHee MPU M3YYCHUHU IMPEIMETOB



«Oxkpyxatomuit Mup», «buomnorus», «I'eorpadus», u 3HaHUNA, KOTOpPBIE 00yUYaIOIIMECcs MMOJIydaT
IIPU U3Y4EHHUH Kypca XuMuM B 8—9 kiaccax.

N3yuenue kypca «OCHOBBI HEOPTraHUYECKON XUMHUM» B 7 KJIACC€ MO3BOJISIET MOJTOTOBUTH
yyalluxcss K H3y4eHuro Kypca 8 u 9 kimaccoB, a Takke AaéT BO3MOYKHOCTb CHHU3UTH
MHTCHCUBHOCTh M3Y4YEHHUS OCHOB HEOpPraHMYecKoil xumuu B 8 u 9 Kkiaccax, chopMUpOBaThH
YCTOMYMBBIA TIO3HABATEJbHBIM HHTEpPEC K XMMHH KaK OKCIEPUMEHTAJIbHOW HaykKe,
IpECTaBICHUE O BAXHOCTU M HEOOXOAMMOCTH XMMHUYECKMX 3HAHUHU Uil JIOOOTO 4YeJIoBeKa,
W3YYNTH BEILECTBA, OKPYKAIOIIME IIKOJBbHUKOB B IIOBCEIHEBHOW JKU3HU, UX BO3JICHCTBUE Ha
OpraHu3M 4eJOBEKa, s TOTO YTOOBl NPAaBWIBHO MPHMEHATh HX, PACIIUPATH KPYros3op
yyalluxcst U pa3BUBaTh UX CIIELMAIbHBIE YMEHUS — YMEHUs HaAOI0AaTh, J€1aTh BBIBOJbI Ha
OCHOBE HAOJIOJICHUN, OOpaIIaThCsi C BEUIECTBAMU B OBITY, BBINOJHSITH HECIIOKHBIC OIIBITHI,
IPOBOJIUTH HCCIEAOBaHMUs € coOitofeHueM mpaBui OesomacHocTtd. Kpome Ttoro, msyuenue
JAHHOTO Kypca [aéT BO3MOXKHOCTh pa3BUBaTh o0OlIeydyeOHbIe yMeHHS (aHAJIM3HPOBATh,
yCTaHaBJIMBATh NPUYMHHO-CIIEICTBEHHBIE CBA3H, JIe/laTh YMO3AKIIOUEHHsI U BBIBOJIbI, pa0OTaTh C
HAYYHO-TIOMYJISIPHOW W CHPAaBOYHOW JIMTEPATypOHd, CPAaBHUBATH, BBIACIATH IJIaBHOE, 0000IIaTh,
CHCTEMAaTU3UPOBATh MaTEePUall), CAMOCTOSATEIBHOCTh M TBOPYECKHE CIIOCOOHOCTH MPH PELICHUH
IIPAKTUYECKUX 3aad.

B 3aBucumMocTH OT BO3MOXHOCTEH 00pa3oBaTENbHON OpPTraHU3aIMM BO3MOXKHO HAuyaTh
u3ydeHue Kypca «OCHOBbI HEOPraHUYECKOW XMMHUM» B 8 Kilacce.

Cognepxxanne Kypca 8 Kjacca BKIIOYAET CBEACHUS O CTPOEHUHM aTOMOB XMMHYECKUX
AJEMEHTOB, CTpYKType llepmoanueckoi cucrembl xumuueckux anemeHtoB .M. Menneneesa,
XUMHUYECKON CBSA3M, XUMUYECKUX PEAKIMsIX, PacTBOPax, AJIEKTPOJIUTUYECKONW TUCCOLMALUU U
OCHOBHBIX KJIacCaX HEOPraHMYECKUX BEIIECTB.

YyeHuss 0 cocTaBe M CTPOCHHHM BEIIECTB MU O XHUMHYECKHMX IPOILIECCaX COCTaBISIOT
TEOPETHUECKYI0 OCHOBY Kypca. B 8 kiacce oOydaromniuecss mpuoOpeTaloT COBpEMEHHBIE 3HAHUS
(COOTBETCTBYIOIINE YPOBHIO UX TMOHUMAHUS) O 3aBUCHMOCTH MEXAY CTPOCHHEM BEIIECTB, UX
CBOMCTBaMH U MNPUMCEHCHUCM, CYIITHOCTHU M JABWIKYIIHUX CHJIaX XUMHNYCCKUX peaKIII/II\/JI, mpuHOUIIax
yIpaBIeHUS UMHU IS TTOJYYeHUST HEOOXOIMMBIX YENOBEKY BEUIECTB, POJIM XMMHH B PEIICHUU
OKOHOMHYECKUX M 3KOJOTHYECKHX MpobieM. TakuMm oOpa3oM, u3ydeHue Kypca (GopMupyeT
HAyYHYIO KapTUHY MHpPA, MO3BOJSET YYalIUMCS MOJIYYUTh OTBETHI HA BOMPOCHI «II0YEMY?» U
((KaK?», Pa3BUBACT HUX TBOp‘IeCKI/H\/JI IIOTCHOUAJI U CIIOCOOHOCTH HpI/IO6p€TaTI) 3HAHUA B XOI€
COOCTBEHHOM MMO3HABATEIBHON IESATETHHOCTH.

PaccMoTpenue TeopeTudeckux BONPOCOB TOTOBUT IOYBY JUIsl OCO3HAHHOIO HM3Yy4YEHUS
XUMHUHM DJIEMEHTOB W MX COEAMHEHHH B 9 Kiacce, MO3BOJSET peali30BaTh IPUHLIHUIIBI
pa3BUBAIOIIETO OOYYEHUS, CUCTEMHO-ACATEIbHOCTHBIM MOAX0M K OOyYeHHMIO UM OpPraHU30BaTh
CaMOCTOSITENIbHYIO JIESTEIbHOCTh IIKOJBbHUKOB I10 YCTAHOBJIEHHMIO B3aMMOCBS3€H 3JIEMEHTOB
3HaHUH. 3HAYUTEIBHOE YHUCIO XMUMHMYECKMX (DaKTOB MO3BOJSET MOJBECTH y4alluxcs K HUX
MO3TallHOM  cHcTeMaTu3alud U O00OOIIeHHI0, a M3yYeHHEe MPUYMHHO-CIEICTBEHHBIX
3aBHCUMOCTEH JaéT BO3MOXKHOCTH YMEHBIIUTh OOBEM OIMHUCATEIBHOIO MaTepualia 1Mo XUMHHU
DIIEMEHTOB.

B 9 kunacce npopmomkaercss pa3BUTHE CHUCTEMBbl 3HAHUM: H3Y4alOTCSl OKHUCIHUTEIbHO-
BOCCTAHOBUTEJIbHBIE PEAKIMU, B TOM YHCIE SJEKTPOJIM3, MEPUOJAUYECKHI 3aKOH, Ta30BbIC
3aKOHBI, HEKOTOPHIE 3aKOHOMEPHOCTH TMPOTEKAHMWs] XMMHYECKUX  pPEaKIui, OCHOBBI
HEOPraHMYECKO XUMUU (XUMUU JIEMEHTOB U UX COETUHEHUH).

B nenom xypc «OCHOBBI HEOPTaHUYECKOW XUMUM» MO3BOJISIET pa3BUBaTh MPEICTABICHUS
ydamuxcs O MO3HAaBa€MOCTH MHUPA M LIEHHOCTH HAYYHOI'O 3HAHUs, CIUHCTBE JKUBOM M HEXUBOU
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OpUpozbl, CHOPMUPOBATH 3HAHHS O BAKHEUIIMX aCIEKTaX COBPEMEHHON €CTECTBEHHO-HAYYHOMH
KapTUHBl MHpa. BKIIIOYEHHE MCTOPHKO-HAydyHOTO MaTepuana Ja€T BO3MOXHOCTb I10Ka3aThb
MIKOJbHUKAM, YTO pPa3BUTHE HAyKH — 3TO MHOTOBEKOBOW IyTh CTAaHOBJICHHMS 3HAaHUA 00
OKpY’KaloIleM MHpe, NMPHOOIIUTh UX K HUCTOPUM XUMHMUYECKOW HAyKH Kak OOLIEKYJIbTYPHOMY
HacJequI0, MO03BOJIET ()OPMHUPOBATH YYyBCTBO TIOPAOCTH 3a CBOIO CTpaHy, pPacKphIBaTh
o0mieoOpa3oBaresibHOE  3HAYEHHWE XMMHMU. Marepual 53KOJOrMYecKoW HaIllpaBlI€HHOCTH,
CBeIeHUS O (PHU3HOJIOTMYECKOM BO3JEHCTBHM BEIIECTB CHOCOOCTBYIOT (DOPMHUPOBAHHUIO
9KOJIOTUYECKOTO CO3HAHUS M HAaBBIKOB JKOJIOTMYECKH O€30MacHOro IOBEJIEHMs, 3HAHUH 00
OCHOBax 370pOBOT0 00pa3a *KHU3HU, OCO3HAHUIO IIEHHOCTH CBOETO 3JJ0POBbS U 3[J0POBBS APYIUX
moned. Hanmuume npakTU4eCKUX CBEJCHMH 00 UCMONb30BAHUM XUMHUYECKUX 3HAHUH B
MOBCEHEBHON JKM3HHM, B TPYyJE CIOCOOCTBYET PAa3BUTHIO IIO3HABATEIBbHON aKTHBHOCTH
yyalluxcs, MX HHTepeca K YyIIyOJNEHHOMY H3Yy4eHHMIO XMMUH, BbIOOpY €€ B KadecTBe
npopmIbHOTO TpeaMeTra Ha crapuied cryneHu oOyueHus. IIporpamma mO3BOJSET Takxke
pearn30BaTh BOCIUTATEIbHBINA OTEHINAN IIPEAMETA.

[Tpu u3ydeHuu Kypca UCIONb3YIOTCS U Pa3BUBAIOTCSI MEXKIIPEIMETHBIE CBSA3H C OMOJIOTHEH,
¢u3uKkoil, MmareMaTHKON, reorpadueil, IpUMEHSIOTCS Pa3sHOOOPa3HbIE METOJbl OpPraHU3alUN U
OCYIIECTBJICHHS y4eOHO-TIO3HABATEIbHON JEATEIbHOCTH YYaIUXCS: CIOBECHBIX (pacckas,
paccyxieHue, 6ecena), HarJasAHBIX (AEMOHCTPALUs SKCIEPUMEHTOB, U300paKeHUH, Mojieneit),
IPAaKTUYECKUX (IIPOBEACHUE ONBITOB, BBIMOJIHEHUE 3aJaHUM, pelIeHue 3a/1a4).

[Iporpamma cocraBieHa ¢ y4€TOM BEAyIIeH POIM XMMHUYECKOTO SKCIEPUMEHTa, MPHYEM
UCTIONIB3YeTCSI HE TOJNBKO JIEMOHCTPALMOHHAs €ro (QYHKOWsA, HO W CTHUMYJIUPYIOIIAs,
npoOinemnas. [IpenycmarpuBaroTCsi BCce BHIBI IIKOJBHOTO XHUMHUYECKOTO JKCIIEPHUMEHTa —
JNEMOHCTpAlMH, JIAOOpaTOpPHBIE ONBITHI M NPAKTUYECKHE pPabOThl, a TaKkKe COYeTaHHe
HKCIEpUMEHTa C APYTUMH CpeACTBaMH OOy4YeHHs. 3aljJaHUpPOBaHBl ONBITHI, INPOBOJUMBIE B
JOMAITHUX YCJIOBUSX (IOMAaIIHUK SKCHEPUMEHT), NPAaKTUYECKHe 3aHATHA C DJIEMEHTaMH
UCCIICIOBAaHUST U BBINOJIHEHUE TPAKTHUECKUX HCCIIEOBATENIbCKUX  3ahaHuil.  OIBITHI,
BKITIOYEHHBIC B MPAKTHYECKHE PAOOTHI, BBITIOIHIIOTCA C YYETOM BO3MOKHOCTEH XMMHUYECKOTO
KaOuHeTa (HaJM4Ke BBITSDKHBIX 1IKAa(OB, peaKTUBOB M 000PYJOBAaHHUs) U OCOOEHHOCTEH Kilacca.
Bo3MoskHa Takke 3aMeHa yKa3aHHBIX B IPOTPaMME OTBITOB APYTHMH, HMEIOIIMMH PaBHYIO T10-
3HABATEJIbHYIO U METOANYECKYIO IIEeHHOCTb.

[IpenycMOTpeHO TakKe BBHIMOJHEHUE YYalNIMMHCS TBOPYECKHX 3aJaHUN (JOMAaITHUMA
XUMHUYECKHH HKCIEPUMEHT, paboTa C JONOJHUTEIbHBIMH HCTOYHHKAMHU HHG(OpMAaIHH,
HOJrOTOBKA COOOILIEHUH, TOKIIAJI0B, PE3EeHTALNM, BHITIOJIHEHUE IPOEKTOB).

B copepxanue BKIIOUEH MPOOJEMHBIN MaTepuasl, CTUMYJIMPYIOIIMH TBOPYECKYID U
IIPOCKTHYIO JEATEIBHOCTh Y4alUXCs, B TOM 4YMCIIE 3aJaHMUS UCCIEN0BATEIBCKOIO XapakTepa,
TpeOyrolrie OpraHn3alui MHIUBUIYaIbHON U IPYNIOBON paOOThI MIKOJIbHUKOB.

MecTto y4edHOro Kypca «OCHOBbI HEOPraHUYEeCKOM XUMHM» B y4eOHOM IJIaHe

B coorBerctBun ¢ ®I'OC u c yuérom o0coOeHHOCTEW COLHMATBLHO-3KOHOMHYECKOTO
Pa3BUTHSI PETHOHA, A TAKXKE B LIEISIX MAKCUMAJIBHO MOJIHOTO Y/IOBJIETBOPEHUS 00pa30BaTEeIbHBIX
NOTpeOHOCTENl M MHTEpecoB OOyYaloIIMXCS, B TOM YHCIE MO YIIyOJEHHOMY H3yYEHUIO
OTJENBHBIX Y4EOHBIX MPEIMETOB, IIEJICHANPABICHHON MOATOTOBKH K OJIMMIIMAIAM Pa3JIMnYHbIX
YpOBHEW, oOpa3oBaTelibHas OpTaHW3aldsg MOXKET BKJIIOYNUTh Yy4eOHBIM Kypc «OCHOBBI
HEOPraHMYeCKOW XHMHMH» B IUJJaH YpPOUHOW, BHEYPOUHOH JEATENBbHOCTH, a TaKxke
JIOTIOJTHUTEIBHOT0 00pa30BaHMUs.

Kypc «OcHOBBI HEOpPraHMYECKOH XMMUM» H3Yy4aeTcs Ha mpoTshHkeHuH Tpéx ner (¢ 7 mo 9
Kjacc) win AByX Jet (8 u 9 kmaccer). [Iporpamma kypea st 7 kitacca paccunrana Ha 34 4 (1 4 B
Henemo). B 8 u 9 kmaccax B 3aBUCMMOCTH OT BO3MOXKHOCTEH 00pa3oBaTeIbHOM OpraHU3alfu
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peIycMOTpeHa yueOHast Harpy3Kka 2 uiu 3 94 B Hellelro, cooTBeTcTBeHHO Beero 70 wmm 105 u B
Ka)KIIOM KJIacce.

IINTIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA KYPCA
«OCHOBBI HEOPTAHUYECKOW XUMHAHN»

W3yueHne mpeayCMOTPEHHOTO MPOrpaMMoOl y4eOHOrO Marepuana TO3BOJUT YYalluMCs
JOCTUYhL TIPEIMETHBIX, METANpPEIMETHBIX M JWYHOCTHBIX pPE3YyIbTaTOB, IPEIyCMOTPEHHBIX
denepanbHBIM  TOCYJApCTBEHHBIM — 00pa30BaTENbHBIM ~ CTaHJAPTOM  OCHOBHOTO  OOMIEro
oOpazoBaHwUs.

JIn4yHOCTHBIE pe3yabTaThl
JIuuyHOCTHBIE  PE3yJbTaThl OCBOGHMS  IporpamMmbl  yuyeOHOro Kypca  «OCHOBBI
HEOPraHUYECKON XMMHUN» OTPa)Kat0T FOTOBHOCTh OOYYaroOIIMXCS PYKOBOJCTBOBATHCS CUCTEMOM
MIO3UTUBHBIX LIECHHOCTHBIX OPUEHTALMI U PACIIMPEHUE OIbITa JEATEIBHOCTH Ha €€ OCHOBE U B
IIPOLIECCE PeANM3allid OCHOBHBIX HAIIPaBJICHUN BOCIUTATEIIBHON JEATEIBHOCTH, B TOM YHCIIE B
YacTu:

e ['pax1aHCKOr0 BOCIIUTAHHS:

HenpusTHE JIOO0BIX (OpM 3KCTpeMH3Ma, NUCKPHUMUHAINK; TPEACTaBICHNE 00 OCHOBHBIX
mpaBax, cBOOOJaXx M OOA3aHHOCTAX TpaXKIAHWHA, COLMAJIBHBIX HOPMax M MpaBUIIAX
MEXJIMYHOCTHBIX OTHOIICHWM B OOIIECTBE; TOTOBHOCTh K Pa3HOOOpPA3HOM COBMECTHOM
JIEATEIBbHOCTH, CTPEMJICHUE K B3aUMONOHMMAHHUIO M B3aUMOIIOMOILM, aKTHBHOE Yy4YacTHUE B
IIKOJIbHOM CAaMOYIpPaBJI€HUH; TOTOBHOCTh K YYacTHIO B TYMaHUTAPHOM J1€ATEIbHOCTH
(BOJIOHTEPCTBO, TOMOIIIb JTFOJISIM, HYKTAFOIIUMCS B HEH).

° HanI/IOTI/ILIeCKOFO BOCIIUTAHUA:

OCO3HaHUE POCCUNCKON I'PAKAAHCKON UIACHTUYHOCTH, MPOSBICHUE UHTEPECA K ITO3HAHUIO
ucropum, KynbTypbel Poccuiickoit ®enepanuu, cBoero kpas, HapoaoB Poccuu; 1eHHOCTHOE
OTHOLLIEHHE K JNOCTHKEHMAM cBoed PoauHbl — Poccum, K HayKe, TEXHOJIOTHSAM, TPYAOBBIM
JOCTHKEHHSM HApO/1a; yBaXKCHUE K UCTOPUUECKOMY U IIPUPOAHOMY HACIECAUIO U ITaMATHUKAM.

¢ J[yXOBHO-HPAaBCTBEHHOT'O BOCIIUTAHUS:

OopueHTauusd Ha MOPAJbHBIC HEHHOCTW W HOPMBI B CUTyallUsAX HPABCTBECHHOI'O BI)I60pa;
T'OTOBHOCTH OIICHHWBATDH CBOE MOBCACHUC U IMOCTYNKH, MMOBECACHUC W IMOCTYIIKU APYIrUux J'IIO)ICI\/'I C
MO3UIMK HPABCTBCHHBLIX W IIPABOBBIX HOPM C y‘—IéTOM OCO3HaHusA HOCJ'IG,ZICTBHIZ IMOCTYIIKOB;
AKTUBHOC HCIPUATUC aACOLHUAJIbHBIX IIOCTYIIKOB, CBO60I[E[ N OTBCTCTBCHHOCTH JIMYHOCTH B
YCJI0BUAX UHANUBUAYAJIIBHOTO U OGH.ICCTBCHHOFO MMPpOCTpAaHCTBA.

® DCTETUYECKOTO BOCITUTAHUA

BOCIIPUUMYMUBOCTL K PpasHbIM BHJAM MHCKYCCTBA, ITOHHMMAHHUEC €TI0 SMOIHOHAJIBHOTO
BO3,Z[CI>'ICTBI/I${; OCO3HAaHUEC BA)KHOCTHU XyI[O)KCCTBCHHOfI KYJbTYPhbI KaK CpEACTBA KOMMYHHUKAIIUHU U
CaMOBBIPAXXCHUA; TIOHUMAaHUEC HEHHOCTU OTCYECTBEHHOT'O 1 MUPOBOT'O UCKYCCTBA, CTPEMIICHUEC K
CaMOBBIPa’)XCHUIO B Pa3HbIX BUJaX UCKYCCTBA.

e Dusnueckoro BOCIHUTaHHS, (OPMUPOBAHHS KYIbTYphl 3J0pOBbS M 3MOIMOHAIBHOTO
Oyaronoayqus:



OCO3HAHHWE LIEHHOCTU JKM3HHU; OTBETCTBEHHOE OTHOILIEHUE K CBOEMY 3/I0POBBIO H
yCTAaHOBKA Ha 3J0POBBIH 00pa3 KU3HU (370pOBOE IUTAHHUE, COOJIIOJICHHE TUTMEHHMYECKUX
npaBuiI, cOATaHCUPOBAHHBIN PEXXUM 3aHATHN M OTIbIXA, PETyJsipHas (pu3nuecKasi aKTUBHOCTD);
OCO3HaHHE IMOCIEICTBUM M HENpUSATHE BPEIHBIX MPHUBBIYEK (YINOTPEOJIEHHE aJIKOTOJI,
HApKOTHKOB, KypeHHE) M HMHBIX (opM Bpeaa s (U3NYECKOTO M TMCHUXUYECKOTO 3I0POBBS;
coOuro/IeHre MpaBuil 0€30I1aCHOCTH; YMEHUE NMPUHUMATh ce0s U APYrHX, HE OCyXkJas; yMEHue
0CO3HABaTh AMOLMOHAIBHOE COCTOSIHME Ce0si M JPYruX, yMEHHE YIPaBIATH COOCTBEHHBIM
SMOLIMOHAJBHBIM COCTOSIHUEM; C(POPMHPOBAHHOCTh HaBbIKAa pPe(IIEKCHH, MPU3HAHHE CBOErO
IpaBa Ha OIIMOKY M TAKOI'0 K€ IpaBa JIPyroro yejaoBeKa.

° pr,HOBOFO BOCIIUTAaHUA:

YCTaHOBKA Ha aKTHBHOE y4yacTHE B PEIICHWU MPAKTUYECKHX 3a1ady (B paMKax CEeMbH,
OpraHu3aiu, ropoja, Kpas), ClloOCOOHOCTh MHHUIMHPOBATh, IJIAHHUPOBATh U CAMOCTOSITEIILHO
BBITMIOJHATh TaKOTO POJa AESITEeIbHOCTh, MHTEPEC K MPAKTUYECKOMY U3YUECHUIO Tpodeccuil u
TpyZla Pa3JIM4HOIO pPOJAa, B TOM YHCIE HA OCHOBE IPUMEHEHHs H3y4aeMOI'O IPEIMETHOIO
3HAHUSA, OCO3HAHHWE BAXKHOCTH OOYYEHHS Ha TMPOTSHKEHUU BCEH IKU3HU MM YCHEIIHOMN
po(heCcCHOHANIBHOM AESITEIbHOCTH M Pa3BUTUE HEOOXOIUMBIX YMEHHMH Ul 3TOr0; TOTOBHOCTh
aJanTUPOBaThCsl B MPO(ECCHOHATBLHON Cpelle; YBaXKEHUE K TPYAy U pe3yibTaTaM TpPYAOBOU
JeSITEJIBHOCTH; OCO3HAHHBIN BBIOODP U IIOCTPOEHUE UHIUBUIYaIbHONU TPACKTOPUHU 00pa30BaHUs U
YKU3HEHHBIX IUIAHOB C YYETOM JIMYHBIX M O0ILIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEN.

® DKOJIOrHYECKOI0 BOCITUTAHUS:

OpHUEHTAIMs HAa MPUMEHEHUE 3HAHUN IS PelIeHUs 3a1a4 B 00JacTH OKpYKarollel cpepl,
MJIAHUPOBAHUS MOCTYNKOB M OLIEHKH MX BO3MOXHBIX MOCJIEACTBUU JIsi OKPY>KAIOWIEH CpEeIbl;
MOBBIIIICHHE YPOBHS  OKOJOTHYECKOW KyIbTYphl, OCO3HAaHUE TIJIOOATBHOTO XapakTepa
HKOJIOTUYECKUX MPOOJIEM U MyTeW MX PElICHUs; aKTUBHOE HETPUITHE JACUCTBUH, TPUHOCSIINX
BpEJl OKpYKaIoIlel cpejie; 0CO3HAHUE CBOEH POJIM KakK TPakJlaHUHA U MOTPEOUTENS B YCIOBUSAX
B3aMMOCBSI3M MPUPOJHOM, TEXHOJOTHMYECKOM M COLMAIBHOW Cpell; TOTOBHOCTh K YYacTHIO B
MPAKTUYECKOU IESITETBHOCTH AKOJOTMYECKON HAMPABICHHOCTH.

e BocnutaHus IEeHHOCTH HAaY4YHOT'O IIO3HAHUA:

OpUEHTAIMs B ACSITENbHOCTH Ha COBPEMEHHYIO CHUCTEMY HAy4YHBIX MPEJICTaBICHHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSAX Ppa3BUTHUS TMPUPOJBI, B3aUMOCBS3SX YEJIOBEKAa C TMPUPOJTHOU
Cpenoi; OBJaJCHHUE SI3bIKOBOM M UYUTATEIbCKOW KYJIBTYpOM KaK CpPEICTBOM IO3HAaHUS MHUPA;
OBJIQJICHNE OCHOBHBIMH HAaBBIKAMHM HCCIICIOBATEIBCKONW JCATEIHHOCTH, YCTAaHOBKAa Ha
OCMBICIICHUE OTIBITA, HAOIIOJICHUH, TIOCTYITKOB.

MeTtanpeameTrHblie pe3yabTaThl

MertarnpenMeTHbIe pe3yabTaThl BKIIOYAIOT OCBOSHHBIE 00YYaIOUTMMHUCS MEXKITPEIMETHbIE
HOHATHS (TaKue, KaK «CHCTeMay, «(hakT», «3aKOHOMEPHOCTEY, «(PEHOMEHY, «aHAIN3Y», «CHHTE3))
U YHUBEpCaJIbHbIE YueOHbIe NeHCTBUS (I03HaBaTeIbHbIe, KOMMYHUKATUBHBIE, PETYISTUBHBIE).

VYcnoBus (GopMHpOBaHUS MEXIPEAMETHBIX MOHATHH — OBJaJeHHe OO0ydaroImuMUCs
OCHOBAaMM YHTAaTEJIbCKOM TPaMOTHOCTH, NpPUOOpEeTeHHEe HAaBBIKOB paboThl ¢ HH(OpMaruei,
y4acTue B IPOEKTHOM JEATEIBHOCTH.

® OBJ'Ia,I[eHI/IC YHUBCPCAJTIbHBIMHU y‘Ie6HBIMI/I IIO3HaBaTCJIbHBIMU HCI;'ICTBPISIMHZ



1) 0a30Bble JIOrMYECKHE ACHCTBUS: BBIABIATH M XapaKTEpU30BATh CYIIECTBEHHBIC
NpU3HaKu OOBEKTOB (SBJICHMI); yCTaHABIMBATh CYIIECTBEHHBIN MpHU3HAK KIacCHU(pUKaILUY,
OCHOBaHMA Ui OOOOLICHHS W CpaBHEHHs, KPUTEPUH IPOBOAMMOrO aHAIN3a; C Y4ETOM
MPEMJIOKEHHOM 3a/lauyd BBISIBJISATh 3aKOHOMEPHOCTH M IMPOTHUBOPEUHS B PACCMATPUBAEMBIX
¢akTax, JaHHBIX W HAOMIOACHUAXK; MpPEAJIaraTh KPUTEPUH JJIsl BHIABICHHUS 3aKOHOMEPHOCTEH U
MPOTUBOPEUMil; BBISBIATH JeUUUT HHGOPMALMU, AAHHBIX, HEOOXOJUMBIX MJI peIlleHus
IIOCTABJIEHHOW 3aJauu; BBIABIATH NPUYUHHO-CIICACTBEHHbIE CBA3U IIPU M3YUEHUU SIBJICHUN U
MIPOLIECCOB; JI€JaTh BBIBOJBI C UCIOJIB30BAHUEM JEAYKTUBHBIX U UHIYKTUBHBIX YMO3aKIIOUEHUN,
YMO3aKJIIOYEHUH MO aHAJIOTUH, (OPMYIHPOBATH THIIOTE3Bl O B3aUMOCBA3SIX; CAMOCTOSTEIBHO
BbIOMpaTh crnoco0 pelieHus yueOHOW 3a/adyu (CpaBHUBATh HECKOJIBKO BapHAHTOB pEIICHUS,
BbIOMpaTh HanboJIee MOAXOSAIINNA ¢ YYETOM CaMOCTOSITENILHO BBIJICTICHHBIX KPUTEPUEB);

2) 0a30Bble  HCCIIEZOBATENIbCKUE  JEHCTBHUS:  MCIIOJIB30BaThb  BOIPOCHl  Kak
UCCIIEIOBATEIbCKUI WHCTPYMEHT MO3HAHUS, (DOPMYIHPOBATH BOIIPOCHI, (PUKCUPYIOIIUE Pa3phIB
MEXIY pealbHbIM U JKEJaTelIbHbIM COCTOSIHUEM CHUTyallud, OOBEKTa, CaMOCTOSTEIbHO
yCTaHABJIMBAaTh HWCKOMOE W JIaHHOE; (OPMHUPOBATH THIOTE3y 00 HCTHHHOCTH COOCTBEHHBIX
CYXJEHUI U CYXIEHMH IpPYIHX, apryMEHTHpPOBAaTh CBOIO MO3ULHUIO, MHEHHE; MPOBOIHUTH IO
CaMOCTOSITEJIbHO COCTABJIEHHOMY IUIAHY OIIBIT, HECJIOKHBI 3KCIEPUMEHT, HEOOJbIIOE
UCCJICIOBAaHHUE 110 YCTAHOBJIEHUIO OCOOCHHOCTEH 00BEKTa M3y4EeHHUs, NPUUMHHO-CIIEICTBEHHBIX
CBSI3el W 3aBHCUMOCTEH OOBEKTOB MEXIy c000if; OLEHMBaTh Ha NPUMEHHMOCTb W
JIOCTOBEPHOCTh ~ MH(pOpMAlMM, TOJIY4EeHHOH B XOA€ HCCIelOBaHHUA  (IKCIIEPUMEHTA);
CaMOCTOSITENILHO (OPMYITUpPOBaTh OOOOIIEHMST W BBIBOABI IO pe3yiabTaTaM MpPOBEAEHHOTO
HaOJIIOACHUS, OIbITA, HWCCICAOBAHUS, BIAJAE€Th HHCTPYMEHTAMHU OLEHKH JOCTOBEPHOCTH
MOJYYCHHBIX BBIBOJIOB M OOOOIICHWH; NMPOTHO3MPOBATH BO3MOXKHOE JajbHEUIEe pa3BHTHE
IPOIIECCOB, COOBITUN M MX MOCIEACTBUS B AHAJIOTHYHBIX MJIM CXOJHBIX CUTYAIUsX, BBIJBUTATh
HPENOI0KEHU 00 UX Pa3BUTHH B HOBBIX YCIOBHUSAX U KOHTEKCTaX;

3) pabota ¢ HHQOpMAIMEN: NPUMEHATh pPA3IUYHBbIE METOJbl, WHCTPYMEHTHl U
3arpocel MpH TMOHMCKE MU OTOOpe HMH(pOPMALMM WM JaHHBIX M3 MCTOYHUKOB C YYETOM
OpeUIoKEHHOW y4eOHOM 3amauM M 3aJaHHBIX KPUTEPUEB; BBIOMpPATh, aHAIM3UPOBATH,
CHUCTEMaTH3UpOBaThb M HHTEPIPETUPOBaTh MHMOPMAIMIO Ppa3IUYHBIX BUAOB U (HopM
IPEJICTaBICHUS]; HAXOAUTh CXOJHbIE apTyMEHThI (OATBEPKAAIOIINE WIIM OIPOBEPraloUe OJIHY
U Ty XK€ WK, BEPCUI0) B PA3IUYHBIX MH(POPMAIMOHHBIX HCTOYHHUKAX; CAMOCTOSITEIbHO
BbIOMpaTh ONTHUMAJIBHYIO (pOpMYy NpeacTaBieHUs MHPOPMAIMK U WIUIIOCTPUPOBAThH pellaeMble
3aaud  HECJOXHBIMH CXEMaMH, JuarpaMMaMiu, HHOM rpadukoil M UX KOMOWHAILMSIMU;
OLICHMBATh HaIEKHOCTh MHPOPMAIMH IO MPEUIOKEHHBIM KPUTEPUIM WK ¢(HOPMYITHMPOBAHHBIM
CaMOCTOSITENbHO; 3P PEKTUBHO 3alIOMUHATH U CUCTEMaTU3UPOBATh HH(POPMALIHIO.

L4 OBJ'IaI[eHI/IC YHUBCPCAJIbHBIMU y‘{e6HBIMI/I KOMMYHUKATHBHBIMU JEUCTBUSIMU:

1) oOIieHue: BOCIPUHUMATh U (OPMYIMPOBATH CYXAEHUS, BBIpaXKaTb SMOLUU B
COOTBETCTBUHU C LEISIMH M YCJIOBUSAMH OOILEHUS; BbIpakaTh ceOsi (CBOIO TOYKY 3pEHHMs) B
YCTHBIX U MHUCBMEHHBIX TEKCTaX; paclo3HaBaTh HeBepOalbHbIE CpeACTBa OOIIEHHs, TOHUMATh
3HaYeHHE COLMaIbHBIX 3HAKOB, 3HATh U Paclo3HaBaTh MPEINOCHUIKY KOH(MIUKTHBIX CUTYallul 1
CMAr4aTh KOH(QUIMKTBI, BECTH II€PEroBOpHI; IOHMMAaTh HaMEPEHUs JPYIHX, HPOSIBISATh
YBa)XXUTEJIbHOE OTHOIIEHHE K COOECeTHUKY W B KOPPEKTHOH ¢opme (popMynupoBaTh CBOU
BO3PaXXEHHUS; B X0/1€ AMajora u (M) AMCKYCCHHU 33J]aBaTh BOIPOCHI 110 CYIIECTBY 00CYyX1aeMon
TeMbl M BBICKa3blBaTh WJEW, HAllEJICHHbIE Ha pelleHHe 3aJaud U TOoJJep)KaHue
Onaro)xenareNnbHOCTH OOIICHHUS; COMOCTABISATh CBOM CYXJICHHUS C CYXKICHUSAMH JPYTHX
YYaCTHHUKOB JMAI0ra, OOHApyXHMBaTh Pa3Iudue U CXOACTBO MO3ULMM; MyOJINYHO MPEACTaBIATh
pE3yJIbTaThl BBIIIOJIHEHHOT'O OMNbITa (3KCIEPUMEHTA, UCCIEA0BAHUSA, IPOEKTA); CAMOCTOATEIBHO
BbIOMpAaTh (hOpMaT BBICTYIUIEHUS ¢ Y4ETOM 3aay MIPE3eHTAMM 1 0COOEHHOCTEH ayIUTOPUH U B

8



COOTBCTCTBUHU C HHUM COCTABJIATH YCTHBIC W NHCbMCHHBIC TCKCTBI C HWCIHOJbB30BAHUCM
HUJUTIOCTPATHBHBIX MATCPHUAJIOB,

2) COBMECTHAsl JICATEIbHOCTh: TOHUMATh U  HUCIOJB30BaTh IPEUMYIIECTBA
KOMaHHOW W MHIMBHUIYaJbHOW paOOThI MPU PEUICHUH KOHKPETHOW Mpo0iIeMbl, 000CHOBBIBATh
HEO0OXOUMOCTh MTPUMEHEHHUS TPYMIOBEIX (DOPM B3aUMOJICHCTBUS MPU PEIICHUH TOCTaBICHHON
3aJ]au; TPUHUMATH 1eJIb COBMECTHOM NESATEIBbHOCTH, KOJUICKTHBHO CTPOUTH JCHUCTBHS IO €€
JOCTIDKEHUIO:  paclpeleNiaTh pOJH, JOTOBapUBAThCA, OOCYKIaTh THPOLECC U  pe3ysbTar
COBMECTHOM pabOThI; yMeTh 000O0IIaTh MHEHHS HECKOJBKUX JIFOJICH, MPOSBISATh TOTOBHOCTh
PYKOBOIWTbH, BBIMOJHITH MOPYUEHUS, TOJUUHATHCS; TUIAHUPOBATH OPTaHU3AIMIO COBMECTHOU
paboThI, OMPEACIATh CBOKO POJIb (C YYETOM MPEANOYTEHH U BO3MOXKHOCTEH BCEX YYaCTHHKOB
B3aMMOJICHCTBUS ), paCIPEISISITh 3aJa4l MEX]Ty WICHAMU KOMAaH/Ibl, Y9aCTBOBATh B IPYIIIOBBIX
dbopmax paboThl (0OCYX ACHHUS, OOMEH MHEHUW, «MO3TOBBIE IITYPMBD» U HWHBIC); BBITOIHATH
CBOIO YacCTh pabOThI, JOCTHTaTh KAYECTBEHHOTO pe3yJibTaTa I0 CBOEMY HAIPaBICHUIO U
KOOPJMHUPOBATh CBOU JICHCTBHS C JPYTUMH WICHAMH KOMAaHIbl; OIEHHBATH KA4eCTBO CBOETO
BKJIaJ]a B OOIIMU MPOIYKT IO KPUTEPHUSIM, CAMOCTOATEIHHO CHOPMYITHPOBAHHBIM yU4aCTHUKAMU
B3aMMOJICHCTBHS;, CPaBHHUBATh PE3YJIbTaThl C HMCXOJHOW 3aJadeid W BKJIAJ KaXJIOTr0 YICHA
KOMaHAbl B JOCTH)KCHHE PE3yJbTaTOB, pa3leiiaTh chepy OTBETCTBEHHOCTH U TIPOSBISTH
TOTOBHOCTH K MPEJIOCTABICHHUIO OTYETA TIEPE]] TPYIIIIOH.

o OBJ'Ia,I[eHI/IC YHUBCPCAJIbHBIMU y‘le6HI>IMI/I PEeryiisiTUBHBIMU ILCIZCTBHHMHZ

1) camoopraHu3anus: BBIABIATb HPOOJEMBbI Ul pEIIEHUS B JKU3HEHHBIX U Y4eOHBIX
CUTYalUsX; OPUEHTUPOBATHCSA B PA3IMYHBIX MOJX0JAX MPUHATUS pElICHUN (MHIUBUAYaAJIbHOE,
IOPUHATHE pEIIeHUs B TpyIIe, NPUHATHE PELIeHUH TIpyMIoil); caMOCTOSTENbHO COCTaBIAThH
ITOPUTM pEILIeHUs 3a7aud (WIM €ro 4acTh), BHIOMpaATh CHOCOO perieHus yd4eOHOH 3amauu c
yu4€TOM  HMMEIOLIUXCA PpEecypcoB M COOCTBEHHBIX  BO3MOXKHOCTEH, apryMeHTHpPOBAThb
npeajiaraéMble  BapUaHTBl PEIIEHUN; COCTAaBIATh IUIAH JEHCTBUM (TUIaH  pean3aluu
HaMEUYEHHOTO aJropuTMa peleHHs), KOPPEKTUPOBaTh IPEUIOKEHHBIH alrOpUTM C Y4ETOM
MOJIy4YEHUs] HOBBIX 3HaHUM 00 M3y4aeMOM OOBEKTE; JesaTh BbIOOp U OpaTh OTBETCTBEHHOCTH 3a
pelieHue;

2) CAMOKOHTpPOJIb: BJIAJACTb criocodoaMu CaMOKOHTpPOJIA, CaMOMOTHUBAIUN U pe(I)J'IeKCI/II/I;
AaBaTh aJICKBATHYIO OLICHKY CUTyalluu U IpEajiaraTtb IjaaH eé HU3MCHCHU A, YUYUTHIBATb KOHTCKCT
H HOpCABUACTb TPYAHOCTHU, KOTOPBIEC MOT'YT BO3HHKHYTH IIpU PCHICHUHA yqe6H0171 3aga4u,
aallTUPOBAThL PCHICHUC K MCHAIOIIUMCH 06CTO$[T€J'II)CTBaM; 00BACHATH MPUYUHBI JOCTUKCHHA
(HC,ZLOCTI/I)KGHI/ISI) PE3YIbTATOB ACATCIIBHOCTH, aBAThb OLICHKY HpI/IO6peTéHHOMy OIIBITY, YMCTb
HaXOaUuTh ITO3UTHBHOC B npomomenmeﬁ CUTyallui, BHOCUTb KOPPCKTUBLI B JACATCIBHOCTE HaA
OCHOBC HOBBIX O6CTOHTCJ’IBCTB, N3MCHUBIINXCA CHTyaHHﬁ, YCTAHOBJICHHBIX OH_II/IGOK, BO3HUKIIHNX
pr,Z[HOCTeI\/'I; OLCHUBATHL COOTBCTCTBHUC PE3YyJIbTAaTa LCJIN U YCIIOBUAM;,

3) SMONMOHANBHBIA WHTCIUICKT: pa3jiMyaTh, HA3bIBaTh M YIPABIATH COOCTBEHHBIMH
OMOLIUSIMH U SMOIUSIMU JAPYTUX; BBISIBISITh U aHATU3UPOBATH MPUYHHBI AYMOLIUN; CTaBUTH Ce0s
Ha MECTO JPYTroro 4ejoBeKa, MOHWMATh MOTHUBBI U HAMEPEHUS JIPYroro; PeryjaupoBath Crocod
BBIPAXKEHHUS IMOIU;

4) npuHsATHE ce0s U APYTUX: OCO3HAHHO OTHOCUTHCS K JPYTOMY YEJIOBEKY, €r0 MHEHHMIO;
NpU3HaBaTh CBOE MPABO HA OIIMOKY M TaKOE K€ MPaBo JIPYroro; MpUHUMATh ceOs U APYrux, He
OCYXJas; OTKPBITOCTb; OCO3HABATh HEBO3MOKHOCTb KOHTPOJIMPOBATH BCE BOKPYT.

IIpenmerHbie pe3yJIbTaThI
B pesynbrare nzydenus kypca «OCHOBbI HEOPraHUYECKOW XMMHUM» BBITYCKHUK HAYYUTCS:



oasamsb onpedenenus W3YyYCHHBIM TOHATHAM ((u3MYecKoe Teno, BEIIEeCTBO, CBOWCTBA
BEUICCTB, YUCTHIE BEUIECTBA, OAHOPOAHBIE U HEOJHOPOJHBIE CMECH, XUMUYECKUH 3JIEMEHT, aToM,
M30TOIBI, MOJIEKYJIa, OTHOCUTENIbHAs aTOMHas Macca, OTHOCUTENIbHAas MOJIEKYyJIsIpHas macca,
IIPOCTOE U CIJIOKHOE BEILECTBO, XUMMUEcKas (popMyia, MHAEKC, KOJMYECTBO BEILECTBA, MOJb,
MOJISIpHAsi Macca, MOJISIPHBIA OO0BbEM Ta30B, XMMHUYECKas pPEAKLUs, YpaBHCHHE XHWMHUYECKOU
peakuuu, Ko3(pQGHULUHUEHT, MOJEKYISIpHOE M TEPMOXHMMHUYECKOE ypaBHEHUs, TEIUIOBOH 3¢ddekt
pEeaKLMy, dK30- U SHIOTEPMHUUYECKHUE PEAKIMH, PEAKLMU COCIUHEHUs, Pa3JI0KEHUs, 3aMEILCHMUS,
oOMeHa, HelTpalu3aluy, OKCHIbl, coJIe00pa3yrolue U Hecoaeo0pa3youe OKCUabl, OCHOBHBIE,
KUCJIOTHBIE ¥ aM(OTEpHBIC OKCHJIbI, OCHOBAHMS, IENOYH, KUCIOTHI, KUCIOTHI-OKUCIUTEIH, COIH
CpeHue, KUCIIbIe, OCHOBHBIE, IBOMHBIE, CMEIIaHHbIC, KOMILJIEKCHbIE, aM(pOTEpHbIE THIPOKCHUIBI,
TE€HETUYECKasi CBs3b BEIECTB, WHJIMKATOp, HEUTpajbHasd, KHUCIOTHAs M IIEIOYHas cpena,
JJIEKTPOHHAsA 000J0YKa aTOMa, YHEPreTHUECKUI YpPOBEHb, HJIEKTPOHHAs KOH(UIypalus aToMma,
aTOMHas  opOuTalb, MOH, XHMHMYECKas CBA3b, BAJIECHTHOCTb, CTENEHb  OKUCJIECHUS,
3JIEKTPOOTPULIATENIBHOCTD, MOJIIPHAsl M HENOJIIpHAs KOBAJICHTHBIE CBSI3M, HOHHAs CBS3b,
METaJUINYECKast CBSA3b, MOJICKYJISPHAs, WOHHAs, aTOMHAs, METAUIMYECKas KPUCTAJUINYECKHE
PEIIETKN, pacTBOPBI, TMAPATHI, KPUCTAJUIOTUAPATHI, aUIOTPOIHKs, MaccoBas IOJI1 JJIEMEHTA B
CJIO’KHOM BEILECTBE U PACTBOPEHHOIO BEILIECTBA B PACTBOPE, MOJISIPHASL KOHIICHTPALMS BEIIECTBA
B PACTBOpE, DJJIEKTPOJIUT M HEIEKTPOJMT, SJIEKTPOIMTHYECKAs IUCCOLMALMs, HEUTpaibHasd,
KHCIIOTHasT M WICJIOYHAs CPeNa, BOJOPOJHBIM ITOKa3areilb, TUAPOJIU3 COJIEH, OKHUCICHUE H
BOCCTAHOBJICHUE, OKHMCIIUTENIb U BOCCTAHOBUTENb, OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIC PEAKIINH,
ANEKTPOJIN3, CKOPOCTh XWUMHYECKOM pEaKIUH, XUMHUYECKOE pAaBHOBECHE, T'OMOICHHBIE H
reTeporeHHble, oOpaTumble M HeOOpaTHUMble peakuuu, ajacopOuus, MHUpo-, TUApO-,
AJIEKTPOMETAILTYPTUsl, KOPPO3HUsL);

PAcKpbieams cMblCl ROHAMUIL, UCTIONb3Ys XUMUYECKYIO CUMBOJIHKY;

dopmynuposams 3aKOHBI COXpPAHEHMS] MAacChl BEIECTB IMPU XUMHUYECKHX pEaKLUsX,
IIOCTOSTHCTBA COCTaBa, MIEPUOJAUUYECKUN 3aKOH, 3aKOH ABOTaJp0, OCHOBHBIE MOJIOKEHUS aTOMHO-
MOJIEKYJIIPHOTO YYEHHsI, TECOPUH JIEKTPOIUTHYECKON TUCCOLUALMH, PACKPBIBATh UX CMBICIT,

Ha3bigamp XUMUYECKUE IIEMEHTBI, HEOPraHUYECKHUE BEILIECTBA U3YUYCHHBIX KIIACCOB;

00vaAcHamb (QU3NYECKUII CMBICT AaTOMHOTO (HOPSIKOBOTO) HOMEpa XHWMHUYECKOTO
JJIEMEHTAa, HOMEPOB Ipynnbl U nepuona Ilepuognyeckoil CUCTEMBI, K KOTOPBIM IIPUHAMJIEKUT
AJIEMEHT, 3aKOHOMEPHOCTH HW3MEHEHUs CBOMCTB aTOMOB DJJEMEHTOB M HUX COCJUHEHUN B
mpefeax MalblX IE€PUOJOB M INIABHBIX IMOATPYII, CYIIHOCTH  DJIEKTPOJIMTHYECKOU
JUCCOLIMAIINY, peaKLnii HOHHOTO OOMEHa U OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKLIN;

Molenupogamp CTPOEHUE AaTOMOB IIEPBBIX JABAALATH XUMHUYECKHX DJIEMEHTOB,
MIPOCTEUIINX MOJIEKYJ;

Xapakmepu3oeamp XVUMUYECKUE >JIEMEHTHl (OT BOJIOpOJA /10 KaJbIMs) HA OCHOBE HX
nosioxxeHust B Ilepuoamueckoi cucteme J[.U. MenaeneeBa u 0ocoOOEHHOCTEH CTPOEHUS aTOMOB;
CHOCOOBI TONy4yeHHs, (U3NUecKMe M XHMHYECKHE CBOWCTBA, MPAKTHUECKOE IPUMEHEHHE
HEMETaJUIOB, O0pa30BaHHBIX 3JeMEeHTaMu TIJaBHbIX noarpynn IV-VII rpynn, menoyHsix,
IEJI0YHO-3€MEIIbHBIX METaJIOB, MAarHus, aJllOMUHUS U JKEle3d, HEOPraHW4eCKUX BEIIECTB
OCHOBHBIX KJIACCOB, OCOOBIE CBOMCTBA KOHIEHTPUPOBAHHOW CEpHOM U a30THOW KHCIOT;
B3aMMOCBSI3b MEXK/y KJIaCCaMU HEOPraHMYECKUX BEILECTB;

onpedenams 1O XUMHUYECKUM (OpMyJiaM COCTaB BEHIECTB U HUX MPHHAJIEKHOCTh K
OIIPEIEIEHHOMY KIIACCY HEOPTaHMYECKUX BEILECTB, BAJICHTHOCTh U CTEIICHU OKHUCIICHHs aTOMOB
AJIEMEHTOB B BEILIECTBAaX, BUJIbl XUMUYECKUX CBA3EH B BEIIECTBAX, TUIIBI XUMUYECKUX PEAKLNM,
BO3MOXHOCTh NPOTEKAHUsI peaKkI1ii HOHHOTro 0OMeHa;

onucwvlgams CBOWCTBA TBEPABIX, KHUJIKHUX, Ta3000pa3HBIX BELIECTB, BBIIEAS HX
CYIIECTBEHHbIC MpPHU3HAKH, (U3NYECKHEe M XUMHYECKHUE IPOLECCHI, SBISIOMIUECS YaCThIO
KpyTrOBOPOTa BEILLECTB B IIPUPOJE;

cocmaegnams GOPMYIbI BEIIECTB U3YUYEHHBIX KJIACCOB, YPaBHEHUS XUMUUYECKUX pEaKLuH,
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yYpaBHEHUS JUCCOIMAIIMUA KUCIIOT, OCHOBAaHUH, COJIeH, ypaBHEHUSI peakluii HOHHOTO OOMEHa B
MOJICKYJIIPHOM M MOHHO-MOJICKYJISIPHOM BHJIE, YPAaBHEHUS OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX
peaKkuuidi, ypaBHEHHUsI PEaKUUi, NOATBEPKIAIOIINX XHUMHUYECKHME CBOMCTBA HEOPraHUYECKUX
BEIIIECTB U OTPAKAIOIINX CBI3U MEXIY KJIaCCaMH HEOPTaHMYECKUX COCTMHEHUI;

YKa3zvleams TIOJIIOKCHUE DSJIEMEHTOB, OOpa3yIOIIUX TMPOCTHIE BEHIECTBA — METAIUTBl U
HeMmeTaubl, B [lepuoandeckoit cucreme xumuueckux siaeMentoB .M. MenneneeBa, npuzHaku 1
YCIJIOBUSI MPOTEKAHUSI XUMUYECKUX PEAKIUN;

Knaccugpuyuposams N3y4eHHbIE OObEKTHI U SIBICHUS;

CMPYKmypupoeams W3y4eHHBI MaTEepHall U XUMHUECKYIO WH()OPMAIIHIO, TOTYICHHYIO U3
JIOTIOTHUTEIbHBIX UCTOYHUKOB;

Pa3vACHAmMD HA TpUMEpax MNPUYMHHO-CIEACTBEHHYIO 3aBUCUMOCTh MEXAY COCTaBOM,
CTPOCHHEM M CBOWCTBAMH BEIIIECTB;

00bsACHAmMYb PE3yNbTAThl BO3JCHCTBUS PA3UYHBIX (AKTOPOB HA CKOPOCTh XUMHYECKON
pEaKIMKM ¥ XUMHYECKOE PaBHOBECHE;

coonrooams nipaBuia 6e30nacHoOl paboThI ¢ JIA0OPATOPHBIM 000PYAOBAHUEM, XHMHUECKOM
MOCY/IOH, HarpeBaTeIbHBIMU IPUOOPAMU, PEAKTHUBAMH IPHU BBINOJIHEHUHU OIBITOB;

naaHupoeams u NPOGOOUML ONBITHl 1O TOJYYECHUIO, COOUPAHUI0O M H3YUYCHUIO
XUMHYECKHX CBOIMCTB KHCJIOpPOJa, BOJOPOJAA, VYIJEKUCIOrO Tra3a, aMMHaKa; OIBITHI,
MOATBEPXKIAIONIME XUMHUYECKUE CBOMCTBA HEOPTaHMYECKHUX BEIIECTB H3YYEHHBIX KIJIACCOB,
pEeaKIHH, MMOATBEPIKIAIOIINE KAYSCTBEHHBIN COCTAaB Pa3JINYHBIX BEIECTB;

20mosump PacTBOPHI 33JJAaHHON KOHIIEHTPAIUH;

pacno3znasamey ONBITHBIM ITYTEM KHUCIOPOJ, BOIOPOJ, YIJIEKHUCIBbIM M CEPHUCTBIN Ta3sbl,
aMMUaK, BOJAY, PAacTBOPHI KHCIOT W INEJIOYEH, WO, XJOPHI-, OpOMHUI-, MOIUA-, CyIbhui-,
cynbhuT-, cynbdar-, HUTpatT-, pocdar-, KapOOHAT-MOHBI, HOHBI AMMOHHS, ATIOMUHUS, HATPUS,
Kanus, kaneius, xxeneza(ll) u (1), meau, nuHka,

Oonuceléams JI€MOHCTPAIMOHHBIE M  CAMOCTOSITEIBHO MPOBEAEHHBIE XUMUYECKHE
OKCIIEPUMEHTHI;

oelamb 6bl1600bI Y YMO3AKIIOUEHUS W3 HAOMIOJCHHM, W3YYEHHBIX XHMHUYECKUX
3aKOHOMEPHOCTEH, MPOTHO3UPOBATh CBOMCTBA HEM3YUYCHHBIX BEIIECTB [0 AaHAJIOTUH CO
CBOMCTBAMH M3YYEHHBIX;

OKa3vlgams TIEPBYIO TOMOIIL MPU OXKOrax, Mmope3ax W APYrHX TpaBMaX, CBSI3aHHBIX C
paboToil B XMMHUYECKOM KaOUHETe;

6bIUUCIAMb OTHOCUTEIIBHYIO MOJIEKYJISIPHYIO MacCy M MOJISIPHYIO MacCy BEIECTBA IO €ro
dbopMyIe; MacCOBYIO OJIO JIEMEHTA B COEIMHEHUU; MAaCCOBYIO JIONO PACTBOPEHHOTO BEIIECTBA
B pacTBOPE; MOJISIPHYIO KOHIIEHTPAIIMIO BEIIECTBA B PacTBOPE; MacCy, 0OBEM HIIM KOJIMYECTBO
BEI[ECTBA OJTHOTO U3 YYACTBYIOIIMX B PEAKIMU BEIIECTB MO M3BECTHOH Macce, 00bEMY WU
KOJIMYECTBY BEIIECTBA JAPYrOro COSAMHEHUS; TEIIOBOM A (EKT peakiuu 1Mo JaHHBIM 00 OJTHOM
U3 YYaCTBYIOIIUX B PEAKIIMU BEIIECTB M KOJUYECTBY BBIACIUBIICHCS (MTOTTOMEHHO) TETUIOTHI;
MacCOBBIE OTHOIIECHUS MEXKy XUMUUECKHUMH JJIEMEHTaMH B JJAaHHOM BEIIECTBE; MaCCOBYIO JIOJTFO
BEIIECTBA B PACTBOpE, MOITYYCHHOM MpU T00aBIECHUH BELIECTB B HCXOIHBIM pPacTBOp WU
YAQJICHUH UX U3 HEro; Maccy (00BEM, KOJMYECTBO BEIIECTBA) MPOIYKTA PEAKINH, €CITH OJHO U3
pearupyronux BemIeCTB JaHO B W30BITKE; Maccy (00bEM, KOIMYECTBO BEIIECTBA) MPOAYKTA
peakIuy O M3BECTHOM Macce WiIM OOBEMY HCXOIHOTO BEIIECTBA, COJEPIKAIIETO MPUMECH;
COCTaB CMECH, KOMIIOHEHTHI KOTOpPOW BBIOOPOYHO B3aMMOJIEHCTBYIOT C YKa3aHHBIMHU
peareHTamMu; OObEMHBIE OTHOIIIEHHUS Ta30B MTPU XUMHUECKUX PEAKIIHIX;

ycmanaeaueamp NPOCTEHIIYIO (OPMYITy BEIIECTBA MO MACCOBBIM JOJISIM DJIEMEHTOB;

Xapakmepu3oeams  OCHOBHBIE  METOJbI  TO3HAHUS:  HAOIIOJIEHHWE, HW3MEPCHHE,
AKCIIEPUMEHT; MPOAYKINIO CUIMKATHON IPOMBIIIIEHHOCTH;

6bl08U2AMb U NPOBEPAMb DKCIECPUMEHTAIBHO THIIOTE3bl O XHWMHUYECKHX CBOWCTBAX
BEIIIECTB HA OCHOBE UX COCTaBa U CTPOEHUS, X CIIOCOOHOCTH BCTYNATh B XMMHUECKHUE PEAKIIUH,
0 XapakTepe U MPOIYKTaX pa3IMUYHbIX XUMUUYECKHX PEaKIINA;
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ucnonv3oeams TPUOOPETEHHBIC 3HAHUS Ui SKOJOTHYECKH T'PaMOTHOTO TOBEACHHUS B
OKpY>Karolllel cpesie, IpaMOTHO OOpaIlaThCsl C BELIECTBAMU B [TIOBCETHEBHOM JKU3HU;

aHanuupoeéams ¥ OLCHHUBATH IOCICICTBUS ISl OKPYXKAlOIIEHd cpeabl OBITOBOM U
IPOM3BOJICTBEHHOHN JEATENIbHOCTU YEJIOBEKA, CBA3AHHOM C mepepabOoTKOW M HCHOJIb30BAHHUEM
BEILIECTB;

oueHugamyp BIISHUE XUMHYECKOTO 3arpsi3HEHMsI OKpYXarolled cpelapl Ha OpraHu3M
4eJI0BEKa;

coontodams OCHOBHBIE IIPAaBUIIA 3J0POBOT0 00pa3a KU3HU;

ucnojib3zoeambo HpHOGpCTéHHBIe KIIFOYCBLIC KOMIICTCHLWHW IIPU BBIIIOJHCHUU IMPOCKTOB U
peleHn y4eOHO-UCCIIe0BATENbCKUX 3a/ad 110 U3YYEHHMIO CBOMCTB, CIIOCOOOB IOJIyYEHHS U
pacrio3HaBaHUsI BELLIECTB;

0CO3HA6AMb 3HAUYEHUE TEOPETHYECKMX 3HAHMW 10 XHUMHM JUId IPaAKTUYECKOU
JACATCIIBbHOCTH YCJIOBCKA,

HOHUMAamMp CMBICI TPEANUCAHUM, MpelaraéMblX B MHCTPYKLMSIX IO MCIOJb30BaHUIO
JICKApCTB, CpCACTB OBITOBOM XHUMHHU U Aap., 1 HGO6XOILI/IMOCTB nux CO6JHOI[CHI/I$[; HCIIOJIBb30BAaTh
BEIIIECTBA B COOTBETCTBUHU C MX IPEJHA3HAYCHUEM U CBOMCTBAMH, ONMCAHHBIMHU B HHCTPYKIMSIX
10 IPpUMCHCHUIO,

UCnOJ16b308amyp JIOTIOIHUTEIbHbIE UICTOUHUKN MH()OPMALMU IS TOATOTOBKU COOOIIEHUA,
JOKJIa 0B, pedepaToB, Mmpe3eHTaluid U T.A4. 00 UCTOPUM CTAHOBJICHHS XUMHUYECKOM HayKH, O
COBPEMEHHBIX JIOCTHKEHUAX HAYKH U TEXHUKHU;

00beKmueHo oyenugams WHOOPMALMIO O BEIIECTBAX M XUMHYECKUX MpoOleccax,
KPUTUYECKM OTHOCHTBCS K IICEBIOHAy4yHOW HH(pOpMaLuu, HeI0OpOCOBECTHOH pekiaMe B
CpeJCTBaX MaccoBOM MHpOpMAIUY;

Op2anHu306vl6ams, TPOBOIUTH YYEHUYECKHE IIPOEKTHI II0 HCCIIEIOBAaHUIO CBOMCTB
BCIICCTB, UMCIOIIUX BAKHOC NPAKTHYCCKOC 3HAYCHUC.

COJAEP/)KAHUE YYEBHOI'O KYPCA
«OCHOBBI HEOPTAHUYECKOMN XUMHN».
INPUMEPHOE TEMATHUYECKOE IIJTAHUPOBAHUE

Pacripenenenre BpeMeHHU MO TeMaM SIBISETCS MPUMEPHBIM. Y UUTEIIO MPEIOCTaBISIETCS
BO3MOXHOCTh II0 CBOEMY YCMOTPEHHIO OOOCHOBaHHO KOPPEKTHPOBATh YHCIO YacoB,
OTBOJMMOE Ha HM3y4yeHHE TOW WJIM MHON TEeMbl, BKJIIOYATh JOMOJHUTEIbHBIH MaTepuana B
3aBHCHUMOCTH OT YPOBHSI TOATOTOBKM M WHTEPECOB YyYaIIUXCS. DTO CO3MAET YCIOBHS IS
TBOPYECTBA YUHUTENS, CBOOOIHOTO BBIOOpa GOPM U METOJIOB OOyUEHHUS.

Ecnu B oOpa3zoBaTenpHOM OpraHu3aluy peanu3yercss TPEXTOAHYHas MOJEelNb MU3Y4YECHHS
JAHHOTO Kypca, TO Ha BTOPOM M TpeTbeM rojaax oOyueHus (8 um 9 kiacchl) BO3MOMKHO
HEKOTOPOE COKpallleHne Y4eOHOTo co/ep KaHus, BBIHECEHHE YacTH MaTepuaia Ha MOBTOPEHHE
U CaMOCTOSITENbHYI0 paboTy oOyuaromuxcs. Hekoropeie Bompochl, U3y4eHHbIE B 7 Kiacce,
clelyeT paccMaTpHuBaTh Ha Oojee rIy0oKoM U 0000IIEHHOM YpOBHE.

7 knace
(1 u B Hexemnto; Bcero 34 4, U3 HUX | 4 pe3epBHOTO BPEMEHH )

Tema 1. BEIIECTBA (11 1)

IIpeamer xumuu. Tena u Bemectsa. Pa3Butue noHsaTus o BeniectBe. CBONMCTBA BELECTB.

UccnenoBanue u onucanue GU3NISCKUX CBOWCTB BEIIECTB HA OCHOBE HAOJIOICHUN, U3MEPEHUM
12



U CIIPaBOYHBIX JaHHBIX. Bo3zaelicTBue BelecTB Ha OpraHu3M. XHMHWYECKHE CBOMCTBA.
[IpumeHeHne BemiecTB cOOOpa3HO WX CBOHCTBaM. Posib XUMHM B TO3HAaHUU TPUPOABI U
YeJI0OBEUYECKON JIeATEIbHOCTU. B3auMOCBS3b XMMHUU C JOPYTMMH €CTECTBEHHBIMH HayKaMH.
XuMmHsl Kak 00JacTh MPOM3BOJACTBEHHOW NESITEIBHOCTH. [JI1 4ero HyXHO H3ydaThb XUMHIO.
[Tpuémbr oOpamienuss ¢ nabopaTopHbIM 00OpyAOBaHHMEM (IOCY/a, JIAOOPATOPHBIA IITATUB,
PCaKTUBBI, HarpeBaTelbHbIC MPHOOPHI) U OCHOBBI 0€30MACHOCTH MPHU paboTe B XUMHYECKOM
KaOHuHeTe.

YucTtble BeliecTBAa W CMeCH BelllecTB. XapaKTEpUCTHKAa YUCTBIX BewiectB. Cmecu
BELIECTB, KOMIIOHEHTHI cMecell. CriocoObl pa3fesieHnss CMeCe M MX 3aBUCUMOCTb OT CBOMCTB
BEIIIECTB: BBIIAPUBaHUE, TUCTUILUISAIMS (IeperoHka), GuibTpoBaHHE, OTCTAUBAHUE, C TIOMOIIBIO
MarHuTa. MaccoBas 10715 IpUMECEN B CMECH.

PactBopsl. [Ipouecc pactBopenus. CoctaB pacTBOPOB. pacTBOPUTENIb M PACTBOPEHHOE
BEUIECTBO. PacTBOphl  HachIIEHHbIE W HEHAChIUIEHHbIE. PacTBOPUMOCTh  BEILECTB.
Knaccugukamus BemecTs 1O pPacTBOPUMOCTH. YCIOBHS, BIHAIONME HA PacTBOPUMOCTH
BELIECTB: IIPUPOJIa PaCTBOPSEMOrO BEIECTBa, TEMIEpaTypa, JaBieHue (s ra3oB). MaccoBas
J10JIs1 paCTBOPEHHOTI'O BEUIECTBA B pPacTBOpE. PacTBOpHI B IPUPOAE U )KU3HU YEIIOBEKA.

JdeMoHcTpannn
1. BemectBa ¢ pa3iauuHbIMU (PU3NUECKUMU CBONCTBAMHU.

2. Konnekuust u3nenuii u3 crekiia u alltoOMUHHUS.

3. Konnexuus o1MHAaKOBBIX TEl, U3TOTOBJICHHBIX U3 Pa3HbBIX BEILECTB.

4. IlpuMmepbl XMMHMUYECKHUX TpPEBpAIllEHUN: OKpacka METUJIOpaHXka B HEUTpaibHOMH,
KHUCJIOTHOM U ILEJIOYHON cpefax; IBETHOW ()OHTaH (pacTBOPEHME XJIOPOBOJIOPOAA WIM aMMHaKa
B BOJIE).

5. O0pa31bl YUCTHIX BEIIECTB U CMECEH, pacTBOPOB!

a) JIUCTWIJIMPOBAaHHAs BOJA, caxap, KpaxMmal, pacTUTEIbHOE MAacio, AJIOMUHUHA WU
KeIeso;

0) pacTBOpBl caxapa B BOJE, YKCYCHOM KHCJOTHI B BOJI€, CMECH IOpOIIKAa Mejla WIH
Kpaxmajia C BOJOW, paCTUTEIBHOIO Maciia C BOJIO; CIIJIaBbl aJIFOMUHUS, JKeJIe3a WK MEIH.

BuageoonsiT
«Bynkan» — pazjiokeHHe TUXpOMaTa AMMOHUS.

IIpakTyeckue padoTnl

1. Xumnueckuit kabuner. IIpuémbl oOpaimieHust ¢ J1abOpaTOpHBIM OOOPYIOBAaHUEM U
OCHOBBI 0€30ITaCHOCTH IpU paboTe B XUMUYECKOM KaOMHETe.

2. UccnenoBanue u onucanue (hU3MUECKUX CBOWCTB BEIIECTB.
3. Pacnio3HaBanue BemecTs 1Mo UX PU3NYECKUM CBOMCTBAM.

4. CriocoObl OYUCTKHU 3arpsi3HEHHOW Bonbl. KonnuecTBeHHOE OmpenereHue CTENeHU e
3arpsi3HEHUs.

JlabopaTopHbIie ONbITHI
1. BemecrTBa u Tena.

2. Paznenenue cMecu ¢ TOMOIILIO0 MarHuTa.
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3. Pa3nenenne cMecu BOJIbI C PACTUTEIBHBIM MACIOM.

4. Bolaenenue noBapeHHO! COJIM U3 PacTBOPA BbIIIAPUBAHUEM.

5. OuucTka BOJONPOBOIHON BOJIBI AUCTUILISIIUCH.

6. OuucTKa XUAKOCTH OT HEPACTBOPUMBIX B HEH TBEP/BIX BEIECTB.

7. UccrnenoBanue pa3ivuuil MEX]ly pacTBOPaMHU U CMECSMHU.

8. IlomydeHue HaCBIIEHHOTO PacTBOPA.

9. Biusinue TemMnepaTypbsl Ha paCTBOPUMOCTh TBEPBIX BEIIECTB B BOJIE.

10. Bausinue Temiiepatypsl Ha pacTBOPUMOCTH T'a30B.

11. CpaBHeHuE pacTBOPOB C pa3HBIM COAEPKAHUEM PACTBOPEHHOTO BELLIECTBA.

JloMalHue 3KCIepUMEHThI
1. I3yuenue cTpoeHus MJIaMEHH.

. PacniosnaBaHue BemecTB 1o UX PU3NYECKUM CBOWCTBAM.

. Paznienenne cmecu npoOKOBOM KPOIIKU M PEYHOT0 NeCKa (MI0YBBI).

. Beljiesienre coapl U3 pacTBOpa BbIIAPUBAHUEM.

. Berienenue TBEPIOro HEPaACTBOPUMOTO BEIIECTBA U3 CMECH € KUIKOCTBIO.
. Ilonmy4yeHnue AMCTUILIIMPOBAaHHOM BOJIBI.

. CpaBHEHHE PACTBOPUMOCTHU caxapa 1 IIOBAPEHHOM COJIM B BOJE.

. BinsiHMe Temneparypsl Ha paCTBOPUMOCTD TBEPBIX BEILIECTB.

O© 00 N O O b W N

. BnusiHue TemmnepaTypsl Ha pacTBOPUMOCTH Ta30B.
10. Onpenenenne MaccoBOW AOJIM caxapa B Yae.

Pacuérnble 3amaun
1. Beruncnenue MacCoOBOM JOJIM MPUMECEN B CMECH BEIIECTB.

2. Pemenwe 3amady ¢ HCHOIB30BAaHHEM (U3UYECKON BEIWYMHBI «MaccoBas JIOJIS
PacTBOPEHHOTO BEIIECTBAY: ONPEIEIIEHNE MaCCOBOH JIOJIM paCTBOPEHHOTO BEIIECTBA B PACTBOPE;
OTIpe/ICNICHUE MacC BEIIeCTBA W BOJIbI, HEOOXOMUMBIX JIJISl MPUTOTOBJICHUS 3aJaHHOW MacChl
pacTBopa.

IIpumepHBIE TEMBI HCCJIEI0BATEIbCKHUX POCKTOB
OuncTka BOJbl OT HEPACTBOPUMBIX M PACTBOPUMBIX BEIIECTB.

HccnenoBanue 3aBHCHUMOCTH PacTBOPUMOCTH TBEPABIX BELIECTB OT TeMIepaTyphl (Ha
IpUMepe CETUTPHI U IIOBAPEHHOM COJIN).
3HaueHue pacTBOPOB B MPUPO/IE, OBITY, MPOMBIIINIEHHOCTH U CEJILCKOM XO03sICTBE.

IKCKypcust
BopoounctHas craHiys.

Tema 2. COCTAB U CTPOEHME BEHIECTBA (7 1)

ATOMBI Hu MOJICKYJbI KaK COCTaBHasd 4YaCTb BEHICCTBA. Pa3Butie aTOMHCTHYECKHUX
MPEJCTABICHUH B HCTOpUU Hayku. OTpak€HHE COCTaBa BEIIECTBA C MOMOIIBIO MOJEIIEH.
BemectBa MOJIEKYJISIPHOTO U HEMOJEKYJspHOro cTpoeHus. CpaBHeHUE (DU3HMUECKUX CBOMCTB
BEIIECTB MOJIEKYJISIPHOTO U HEMOJIEKYJIIPHOTO CTPOCHHUSI.
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Xumuyeckue JjaeMeHTbl. CHMBOIBI  XUMHUYECKUMX  3eMeHTOB. [loHstue o
kodd¢umentax. IlepBoe oOpamenne k Ilepuonndeckoil CUCTEME XUMHUYECKHX DIIEMEHTOB
J.N. Menneneesa.

Xumnueckue ¢opmyJibl. KaueCTBEHHBIM U KOJIMYECTBEHHBIM COCTaB BelecTa. MHaekc
KaK yKa3aTellb YHCia aTOMOB B MOJIeKyje. XUMUYeCKUue (OpMyIIbl BEIIECTB MOJIEKYISIPHOTO U
HEMOJIEKYJIIPHOTO CTPOEHUS.

IIpocTtbie M ciao:xkHble BemecTBa. CONOCTAaBIEHUE CBOWCTB IPOCTHIX BEUIECTB —
METAJUIOB U HEMETAJIJIOB, CIIOKHBIX BEIIECTB U cMecei. [lonsaTHe 0 Kilaccudukanuy BEmecTs.

BoiuucieHuss mno XuMu4yeckuM ¢opmynaam. OTHOCUTENnbHAas aTOMHas — Macca,
OTHOCHUTEJIbHAs MOJIEKyJsipHas Macca. MaccoBas [0Jsi aTOMOB XUMHYECKOIO 3JIEMEHTa B
BELIECTBE.

JleMoOHCTpaL U
1. Ilepuonuueckas cucreMa xumudeckux snementoB J[.M. Menneneena.

2. O6pa31bl BEHIECTB MOJIEKYIISIPHOTO U HEMOJIEKYISPHOTO CTPOSHUSI.

3. Mopenu MoJieKys BOJbl, METaHa, aMMHUaKa, KUCIOPO/a, XJI0pa, XJIOPOBOAOPOIA.

4. Mojenb KpUCTaNIMYECKON PEIIETKH TOBAPSHHOU COJIH.

5. OmbIThl, MOATBEPKIAIOIINE pEaJbHOE CYIIECTBOBAHUE MOJIEKYJ: HCHApeHHE BOJIBI,
JyXOB, IEpEMEIINBAaHIE IBYX PA3IMYHBIX BEIIECTB (BOJBI M TIEpMaHTaHaTa Kajus) B pe3yJbTaTe
Xa0THYECKOTO JIBM)KEHUS YaCTHUII.

6. Tabmuuma «Ha3BaHus, XUMHYECKHE CHMBOJIBI, TPOU3HOIICHHE CHMBOJOB U
OTHOCHTEJIbHBIE aTOMHBIE MAaCChl HEKOTOPHIX XUMHUYECKUX SJIEMEHTOBY.

7. Nuarpamma «CojaepskaHiue XUMHUECKUX 2JIEMEHTOB B 36MHOU KOpE».

8. O0Opa3Ibl MPOCTHIX U CIIOKHBIX BEIIESCTB, METAJUIOB U HEMETAJLIOB.

JlabopaTopHbie ONBITHI
12. MonenupoBaHue MOJIEKYJ, COCTOSIIIIUX U3 OJJUHAKOBBIX U Pa3HBIX aTOMOB.

13. Onpez[eneHI/Ie MMPUHAAJIC)KHOCTHU BCUICCTB K METAJIJIaM UJIM HEMETAJIJIaM.
14, Onpez[eneHI/Ie MMPUHAAJICKHOCTH BCHICCTB K IMIPOCTBIM UJIU CJIOKHBIM 11O UX (I)opMleaM.

JloMmalHue JKCIepuMeHThbI
11. MonenupoBaHue MOJIEKYIL.

12. JlomanmHss anTeyka.

PacuéTuble 3agauu
1. Beiuucnenue OTHOCUTEIBHON MOJIEKYISIPHOM MAacChl BELIECTBA.

2. BoraucieHne MaccoBot J0JIM aTOMOB XUMHUYCCKOI'O 9JICMCHTA B COCIMHCHHNH.

le/lMele)le TEMBI UCCTIECA0BATEIBCKUX ITPOCKTOB
Pazputne Hpe,[[CTaBJ'ICHI/Iﬁ O CTPOCHUH aTOMa B UCTOPUU HAYKHU.

OT anXUMHYECKUX 3HAKOB K CHUMBOJIAM Eepuemeca.
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Tema 3. CJIOKHBIE BEHIIECTBA (8 u)

Iousitue crenenn okmuciaenusi. OnpeneneHne CTENeHH OKUCICHHUS aToMa 1o (opmylie
coenuHeHUs. CoOCTaBJICHHE XHMHYECKUX (OpMyaT OWHApPHBIX COCIUHEHUNW 10 CTETCHSIM
okucieHusa. OrnpeneneHre 3HAYEHUU BBICHICH TOJOKHUTEIBHON M HH3LICH OTpUIATEIbHOU
CTENeHel OKHCIICHHS aTOMOB DJJIEMEHTOB IO WX TosioxkeHuto B Ilepuoamveckoit cucreme
xumuueckux aaementoB .. Menneneena.

BuHapHbIe coeTMHEHMsI: COCTaB, HOMEHKJIATypa (cucTeMaTH4ecKas U sl HEKOTOPhIX —
HMCTOPUYECKH CIIOKUBIITHUECS HA3BaHUS).

dusnyeckne U XHMHYECKHe sIBJeHUsI. XUMUUYECKUe peakiuu. [Ipu3Haku XUMUYECKuX
peaknuii. 3aKOH COXPaHEHHUS aTOMOB JJIEMEHTOB NPH XHMHYECKHUX PEAKIUAX. YpaBHEHUS
XUMUYECKHUX peakuuid. COCTaBlI€eHUE YPAaBHEHUN XUMUYECKUX peakuuil. Peakiuu coennHeHus.

JleMoOHCTpaLuu
1. Ilepuonnueckas cucreMa xumudeckux saemenToB J.M. Menneneena.

2. O0pa3ipl OMHAPHBIX COCTUHCHUMN.
3. Ionyuenue cyabduaa xeneza(ll).

BuaeoonsIT
Ousnyeckue W XUMHUYECKHE SIBICHUA: OOYIriMBaHHWE Kpaxmaja TIpud HarpeBaHuw,

IMPOKAJIMBAHUC HOBapCHHOﬁ COJIn.

IIpakTuyeckas padora
5. [Ipu3Hakyu XMMUYECKUX PEAKITUH.

JlabopaTopHbIe ONbITHI
15. O3nakomiienue ¢ 0opaszamMyu OMHAPHBIX COETUHEHUH.

16. [naBneHue U oTBEpACBaHNE MapapuHa.
17. PaznoxxeHue caxapa npu HarpeBaHUU.

18. IIpokanuBaHue METHON MIACTUHKH WU IPOBOJIOKHU.

JlomalHue JKCIepuMeHThbI
13. PacTBopeHue caxapa ¥ BBIITApUBAHHUE TIOJTYIEHHOTO PacTBOpA.

14. O6yrnuBanue xyeoda.
15. OTHo1IeHNEe MUTHEBOU COMABI K BOJIE U PACTBOPY YKCYCHOW KHCIIOTHI.

Pacuérnble 3amaun
Pemenne 3a1a4y no Marepruany TEMBI.

IIpuMepHbIe TEMbI HCCIE10BATENIbCKHX NIPOECKTOB
XHUMHUYECKUE SBJICHUS BOKPYT HAC.

OnpeﬂeHeHHe XUMHUYCCKUX peaKuHﬁ 110 BHCIITHUM ITPU3HAKaM.

Tema 4. OCHOBHBIE KJIACCBI
HEOPTAHWYECKHWX COEJUHEHUIA (5 u)

Oxcuapl. Onpezenenue, NoayyeHue (B3auMoIeHCTBUE MPOCTHIX BEIIECTB C KUCIOPOAOM),
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COCTaB, HOMEHKJIATypa, KIaCCU(PHUKAIHS TI0 arperaTHOMY COCTOSHUIO U MpuMeHeHne. OKCuabl B
npUpoe.

OcnoBanus. Onpenenenue, COCTaB, HOMEHKIIATypa U KiacCu(UKaus Mo pacTBOPHUMOCTH
B Bojie. OKpacka WHIMKATOPOB (JakMyc, (peHon(TaenH, METHIIOPAHK) B pacTBOpax MICIIOYCH.
IIpuMeHeHne OCHOBAHUM.

Kucaorel. Onpeznenenue, cocras, KIacCH(HUKAIMSA IO COCTaBY (COJACpKAHHE aTOMOB
KHCIIOpOJla, 4YMCIIO aTOMOB BOJOpOAAa) M HOMEHKIaTypa. Pu3MuecKue CBONCTBA KHUCIOT.
JleiicTBre pacTBOPOB KUCIIOT Ha MHAUKATOPBL. KucioTel B ipupone. [Ipumenenne Kucior.

Cosm. OrmpeneneHue, cocraB, KilaccH(PHKAIMS IO PAaCTBOPUMOCTH B BOJE U
HoMmeHkinarypa. CocraBinenue xuMmudeckux popmyin coseid. [lpumenenue comneil.

JleMoHCTpaL Ul
1. Ilepnoauueckast cucrema xumMudeckux anemeHToB [[.J1. Menneneesa.

. Tabmuma «PacTBOPUMOCTH KUCIIOT, OCHOBAHHI U COJICH B BOJIEY.

. OOpa31bl OKCHUI0B, OCHOBAHUM, KHCJIOT U COJICH.

. Tabmuma «®@opMyITbl U Ha3BaHUSI KUCIIOT U KHCIOTHBIX OCTATKOBY.

. [lomyyenune okcruI0B IpU TOPEHUH ITPOCTHIX BELIECTB.

. «IlepenuBanue» yriieKuciaoro rasa.

. [leficTBHE KOHLIECHTPUPOBAHHOTO PACTBOPA LIEIOYHN HA MIEPCTAHYIO TKAHb.

0 N O O &~ W N

. BzaumopencTBie yriaeKucaoro ra3a ¢ i3BECTKOBOM BOJIOM.

BuaeoonbIThl
1. T'openue cepsl B KUCIOPO/IE.

2. l'opeHue Maruus B KUCJIOPO/IE.

JlabopaTopHbIe ONbITHI
19. O3HakomiieHUE ¢ 00pa3aMu OKCHJIOB.

20. O3HakomIIeHHE C 00pa3IaMu OCHOBAHUH.

21. Okpacka HHAMKATOPOB B BOJIE U PACTBOPAX IIEIOYCH.
22. Okpacka HHAMKATOPOB B BOJIE U pAaCTBOPAX KUCIIOT.
23. O3HaKOMIICHHE C 00pa3IaMu COJICH.

JloMmalHue JKCIepuMeHThbI
16. PacTuTenbHBIC HHIUKATOPHI.

17. BolpamuBanue KpUCTAJIOB COJIH.

HpI/IMepHLIe TEMbI HCCJICA0BATEC/IbCKUX MIPOCKTOB
PacturennHbIC WHIUKATOPEI.

N3yuenue CBOMCTB KUCIIOT HA IPUMEPE YKCYCHOM KHCIIOTBHI.
I'ne npumenstot conn?

Tema 5. BEHLIECTBA BOKPYI HAC,
C HAMMU U ITPOTUB HAC (2 v)
Oxcua Bogopoaa — BoJa. 3HAUYECHHUE BOJBI JUIS KM3HM Ha IiaHeTe. Boma B mpupone.

HekoTopsie aHOManbHbIE CBOICTBA BOJBI (YMEHbILIEHHE TUIOTHOCTH M YBEIHUEHUE 00bEMaA MpHU
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3amep3anun). Boma kak pactBopurtens. llpumenenue Boabl. IloHsAtune o xécTkoil Boge.
PazpymmrenpHas cuna BOAbI.

Kucaopoa. 3HaueHne KUCaopoa JUlsl )KUBbIX OpraHu3MoB. IIponeccsl 1bixaHusi, THUEHUS
u Tiienus. [Ipumenenue kucnopona.

BemecTBa W KMBOi opraHu3M. BiusHue Ha OopraHn3M 4YeloBeKa HEJOCTaTKa U M30bITKa
HEKOTOPBIX BEIIECTB. BiMsaHMEe 4UCTOro KHMCIOpOoAa Ha >KUBOW opraHusM. IloBapeHHas coib:
noJb3a u Bpea. IlonsaTre o pU3HoI0rnyecKux, THIOTOHNYECKUX U THIIEPTOHHYECKUX PACTBOpaXx.
OTHOCHUTEIBHOCTD OHATUHN «A11» U JIEKAPCTBOY.

JleMoOHCTpaLuu
1. IlnaBaHue Jibaa Ha MOBEPXHOCTH BOJIBI.

2. PacTBOpBI pa3IMYHBIX BEIIECTB.
3. Tabmuna «CMepTenabHbIE J03bI HEKOTOPBIX BELLIECTBY.

JlaGopaTopHbIii ONBIT
24. Boya xak pacTBOPHUTEIT.

JloMalHuii IKCIEPUMEHT
18. YBenuueHnue o0bEMa BOJIBI TP 3aMEP3aHUH.

IIpumepHBIe TEMBI HCCIEA0BATEIbCKHX IPOEKTOB
Camoe HeoOBIYHOE BEUIeCTBO (AHOMAIIbHBIE CBOWCTBA BOJIBI).

IloBapeHHas COJIb: MOJIB3a U BPEL.

8 knace
(2/3 u B Hepemto; Bcero 70/105 u, u3 Hux 4/11 u — pe3epBHOE Bpems)

Beenenue (5/7 u)

[Tpenver xumuu. OCHOBHBIE METOJbl IMO3HAHWSA B XUMHUHU: HAONIOJIEHHE, U3MEpPEHHE,
sKcrepuMeHT. BemiecTBa 1 ux ¢pusnueckue cBoiictsa. YacTtuiipl, 00pasyromye BemecTsa. ATOMbI U
MoJneKkyiabl. Macca aroma. OTHOcHTENbHas aroMHas Macca. ATOMHas €IWMHMIIA MAacChl.
Xumuueckue neMeHTbl. CHMBOJIBI XUMHUUECKUX 371eMeHTOB. [lonsTHEe 0 K03 duimenTax.

JleMoHCTpanun
1. Ilepuoanueckas cuctema xumudeckux eMmeHTos .M. Menneneesa.
. BemectBa ¢ pa3zinuuHbIMH QU3NYECKUMHI CBOWCTBAMHU.
. Konnexunu nznenuii u3 xenesa, allOMUHUSA U CTEKIIA.
. Mopenu MOEeKyII BOJbI, METaHA, aMMHAKa.
. Okpacka J1akmyca B HEUTpajbHOM, KUCIOTHOM M ILEJOYHON Cpeliax.
OneIThl, MOATBEPKIAIOIINE PEATBHOE CYIIECTBOBAHWE MOJIEKYJ: HCIIAPEHHE BOJIBI,
JyXOB, IEPEMEIINBAHUE IBYX Pa3HbIX BEIIECTB (BOJAAa M IIEpMaHraHaT Kayus) B pe3yJbTare
XAO0TUYECKOTO JIBHKEHUS UX YACTHLL.
7. Tabnmuna «Ha3BaHusi, XMMHUYECKME€ CHMBOJIbI, IPOU3HOIIEHHE CHMBOJIOB U
OTHOCHTEJIBHBIE aTOMHBIE MAaCChl HEKOTOPBIX XUMUYECKHUX 3JIEMEHTOBY.

o L bW

BuaeoonsIT
«Bynkan» — pazyioxKEeHHE TUXPOMATa AMMOHUS.

JloMalHue 3KCNIepUMEHThI
1. UccnenoBanue pU3NUECKUX CBOMCTB BEIIECTB.
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2. IlpoBenieHre UCCIETOBAHMS.

IIpakTnyeckue padoThl

1. Tlpuémer oOpamieHuss ¢ J1abopaTOpHBIM 00OpyAOBaHHEM (TIOCyAa, J1a0OpPaTOPHBIMA
HITaTUB, HarpeBaTelibHble MPHOOPHI) W OCHOBBI OE30MACHOCTH MpH paboTe B XUMHYECKOM
KaOWHETE.

2. BemectBa u ux ¢usnueckue CBOWCTBA (OMHMCAHHWE CBOWCTB BEUIECTB, HAIpPUMED
rpadura, BOJIbI, MOBAPEHHOMN COJIM UJIU caxapa, MeIH, Mejla, MEIHOTO Kylopoca, )kele3a U T. 11.).

Tema 1. CTPOEHUE ATOMA. CTPYKTYPA IEPUOJJUYECKOM CUCTEMBI
XUMHUYECKUX JIEMEHTOB J1.1. MEH/JIEJIEEBA (8/9 u)

CocrtaBHbIe YacTH aroma: sSApPO (MIPOTOHBI M HEMTPOHBI), JIEKTPOHBI, UX 3aps]l U Macca.
@u3nyecKuil CMbICI aTOMHOTO (TOPSIAKOBOI0) HOMEPAa XUMUYECKOro 3yieMeHTa. CoOBpeMEHHOe
OIpe/ielIeHne XUMHUECKOro 3jieMeHTa. M30Tonbl — pa3sHOBUAHOCTH aTOMOB OJHOTO U TOT'O K€
XUMHYECKOI'0 AJIEMEHTA.

CrpoeHue 53JEKTPOHHBIX O0OJIOYEK AaTOMOB IEPBBIX JBAALATH XUMHYECKUX 3JIEMEHTOB.
[Tonsitue 00 PIEKTPOHHOM CIIO€ (PHEPreTHUECKOM YPOBHE), O 3aBEPIIEHHBIX M HE3aBEPIIECHHBIX
NEKTPOHHBIX ~ CIIOAX. MaKCUMallbHOE YHMCJIO JJIEKTPOHOB HA HHEPreTHYECKOM  YPOBHE.
Knaccudukarus 3neMeHToB Ha OCHOBE CTPOEHUS MX aTOMOB (METaJUIbI U HEMETAILIIbI).

Crpykrypa lleproanueckoil CUCTEMBI XUMUYECKHX 2JIEMEHTOB U 3JIEKTPOHHOE CTPOCHHE
atomMa. Manble u Oojbmiyve nepuoabl. ['pynnbl KW MOATPYIIBI XUMHYECKHX 3JIEMEHTOB.
du3nuecKuil CMbICI aTOMHOIO HOMEpa, HOMEPOB Nepuojia U rpynmsl. M3MeHeHne HEeKOTOpbIX
XapaKTEpUCTHK U CBOMCTB aTOMOB XMMHUYECKHX AJIEMEHTOB (3aps sf1pa, paJuyc aroma, YUcCIIO
3JIEKTPOHOB B 3JIEKTPOHHOM 000JI0YKE, METANINYECKUE U HEMEeTaJUIMYeCKHe CBOWCTBA aTOMOB
DJIEMEHTOB 1 )Ip) B MaJIbIX II€PUOJAX W TIaBHBIX IMOATpPYIIIax. XapaKTepI/ICTI/IKa XUMHNYECKOT'O
AJIEMEHTA Ha OCHOBE €ro M0JIOKEeHUA B [leproguueckoil cucTeMe U CTPOEHHMsI aToMa.

JleMoOHCTpaL U

1. Ilepnonnueckas cucteMa xXumudeckux 3yeMeHToB J1.11. Menneneena.

2. IToprper I.11. Menneneesa.

3. Mojenu aToOMOB HEKOTOPBIX 3JIEMEHTOB.

4. Tabmuua «M30Tombl KUCTIOPOIaX.

5. DAEKTpOHHBIE CXEMBI aTOMOB BOJIOPO/JIa, T€IUs, JINTUS, HEOHA, HATPHSI, AprOHAa, KalIus U
KaJIbLHUS.

Tema 2. XUMHNYECKAS CBsSI3b. CTPOEHUE BEIHIECTB (13/20 u)

Xumunueckue ¢opmynsl. Wuaexc. OTHoOcUTenbHas MOJEKYJsIpHas Macca BeEIlecTBa.
Boruncnenus no xumuueckum hopmynam. [IpocTeie u clioKHBIE BEIecTBa.

[ToHsiTHS O BAJIGHTHOCTH W XMMHYECKOW CBsi3u. KoBaneHTHast cBsi3b, €€ oOpa3oBaHHE HA
npUMepax MOJEKYJ XJIopa, a30Ta U XJIOPOBOAOPOAA. DJIEKTPOHHBIE U CTPYKTYpPHBIE (POPMYIIBL.
HOJ’IﬂpHaSI N HCIIOJIApHAasA KOBAJICHTHBLIC CBA3H. aﬂeKTpOOTPI/II_[aTeHI)HOCTB aToOMa XHMHYECKOI'O
AJIEMEHTA.

BemecTtBa MonekyassipHOTo CTpoeHUsA. MoseKysipHas KpUCTAJUIMYECKas penieéTka. 3aKoH
MOCTOSIHCTBA COCTABaA.

WNonnas cBsi3b, €€ oOpa3oBaHuWe Ha TpUMEpe XJopuaa HaTpus. BemectBa HMOHHOTO
(HeMONeKyIsIpHOTO) cTpoeHust. IoHHas KpUCTalInyecKast peneéTka.

ITonsiTue crenenu okucneHuss. OnpeneraeHue CTENEHU OKHUCIEHHS aTOMa B COEJIMHEHUH.
CocraBneHne XUMHYECKUX (popMyI1 OMHAPHBIX COCAMHEHUH 110 CTENEHSIM OKHCICHHUS aTOMOB.

KonuuectBo BemecTBa. MoJib — eAnHuUIIA KoaudecTBa BemecTBa. [locTtositHHas ABoraapo.
Momnspnas macca.
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JleMmoHCTpauMu

1. Tlepunonnueckas cucteMa xumudeckux sneMenToB .M. Menneneena.

2. Mogenu MOJEKyJ KUCIOPO/a, BObI, XJIOpa, XJIOPOBOAOPO1a, aMMHUaKa.

3. OGpa3iibl IPOCTHIX U CIOKHBIX BEIIECTB.

4. Cxembl 00pa30BaHUs KOBAJICHTHOW M MOHHOW XHMHYECKOU CBSI3H.

5. Moaenu MOJIEKYJApHBIX (YIJIEKHCIBIN Ta3, WO, BOJa) M MOHHBIX (ITOBApeHHAs COJIb)
KPUCTAJUIMYECKUX PELIETOK.

6. Bosronka nona.

7. OOpa3Lpbl BEIIECTB MOJIEKYJISIPHOTO CTPOEHHS.

8. OOpa3Ibl HOHHBIX COSAMHEHUH.

9. OnbIThl, pacKpbIBAIOLIUE B3aUMOCBSI3b CTPOEHUS BEIIECTBA C €r0 CBOWCTBaMHU (BO3TOHKA
MO/Ia U HarpeBaHue MOBAPEHHOM COJIN).

10. Pa3nuuHble BelIecTBa KOJIUUECTBOM 1 MOJIb.

JlaGopaTopHbIi ONBIT
1. Onpenenenue NpUHAUICKHOCTH BEIIECTB K MPOCTHIM HIIU CJIOKHBIM 10 UX (popmyrnam.

Pacuérnble 3agaun

1. BoluucieHue OTHOCUTENBHON MOJIEKYISIPHOW MAacChl BEUIECTBA.

2. BpluncneHue MaccoBOM 107U aTOMOB XMMHUYECKOIO 3JIEMEHTA B COCIMHEHUH.

3. BoluucieHne MacCoBBIX OTHOIICHUN MEX]y XUMHUYECKUMHU 3JIEMEHTaMU B JIaHHOM
BEILECTBE.

4. Pacu€tpl ¢ wuCHoyib30BaHWEM (U3HMYECKUX BEIUYUH «KOJMYECTBO BEIIECTBA» U
«MOJISIpHAsi Maccay.

5. Ycranosienue npocreiiieit (opMysibl BEIIECTBa MO0 MaCCOBBIM JIOJISIM SJIEMEHTOB.

Tema 3. KIACCU®UKALIUA
CJIO’)KHBIX HEOPTAHUYECKHX BEIIECTB (6/8 u)

Oxkcuppl. Onpenenenue, cocTaB, HOMEHKIIATypa U KiiaccuuKarius.

OcHoBanus. Onpenenienue, coctaB, HOMEHKIIATypa U KJIacCH(pUKarys.

Kucnotel. Omnpenenenue, coctaB, HOMEHKJIaTypa M Kiaccudukanus. CTpyKTypHbIE
(bopMyIIbI KUCIIOT.

Cpennue comu. OmnpeneneHue, COCTaB, HOMEHKIaTypa U kinaccudukanus. Colu KUCIbIE,
OCHOBHBIE, JIBOWHBIE, CMEIIAHHBIE, KOMITJIEKCHBIE.

JleMoOHCTpaL U

1. Ilepnonnueckas cuctema XuMHU4eckux 31eMeHToB JI.11. Menneneena.
2. Tabnuna «PacTBOPUMOCTH KUCIIOT, OCHOBAHUIA U COJIEH B BOJIEY.

3. OGpa3siibl OKCUAO0B, OCHOBAaHUMN, KHUCIIOT B COJICH.

4. Tabnuna «DopMyIbl 1 Ha3BaHUS KUCTIOT M KHCIIOTHBIX OCTATKOBY.

5. Tabnmuua «BaxHelIne KUCIOTHI U UX COJIHY.

JlabopaTopHbIe ONbITHI

2. O3HakoOMJIeHHE ¢ 00pa3aMu OKCHJIOB.

3. O3HakoMIIeHUE ¢ 00pa3aMu CoJicH.

4. Ompenenenue MPUHAIICKHOCTH COEAMHEHUH K COOTBETCTBYIOLIEMY KJacCy (OKCHBI,
OCHOBaHU$, KUCJIOTHI, COJIN) 1O UX (HOpMyIIaM.

Pacuérnble 3amaun
Pemienue 3agau no marepuany TeMBbl.

Tema 4. XUMUYECKHUE PEAKIIAM (7/11 u)

Ousnyeckre U XUMUYECKHE SBJICHUS. XMMUUYECKUE PEAKLIMH. Y CIIOBUS BOZHUKHOBEHUS U
TE€YEHNs XMMHUYECKMX peakuui. lIpu3Haku XUMHUYECKMX peakiuil. 3aKOH COXpaHEHMs] MaccChl
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BEIIECTB MPU XUMHUYECKUX pEaKUMsIX. YPaBHEHHS XUMHUUYECKUX peakiuil. CocraBiieHue
ypaBHEHUN XUMHUYECKUX peakuuid. Krnaccudpukanus XMMHUYECKHMX peakiuii: 1) 1mo mnpusHaky
BBIJIEJICHHUS. WM TOIJIOIIEHUS TEIUIOTHI (3K30- M SHJOTEPMUUYECKUE PEAKLMHU); 2) M0 YHUCIy U
COCTaBy MCXOJHBIX BEIIECTB M MPOIYKTOB peaKkIUH (peakluu COEAUHEHUS, Ppa3I0KECHHUS,
3aMmenieHusi ¥ oOMmeHa). TepMOXMMHYECKHE YpaBHCHUS. BBIYHCICHHS TO XUMHYECKUM
ypaBHEHUSM. BpIunCIIeHUS 10 TEPMOXUMHUYUECKUM YPaBHEHHSIM.

ATOMHO-MOJIEKYJIIpHOE yueHue. 3HadeHue pabdor M.B. JlomoHOcOBa s pa3BUTHUS
xumud. JKnu3ep 1 nearensHocts M.B. JlomoHOCOBA.

JleMoOHCTpaL U

1. [Tpumeps! pU3NUECKUX U XUMUYCCKUX SIBJICHUH.

2. [Ipu3Haku XMMUYECKUX pPEaKIMi: M3MEHEHUE IBeTa (B3aUMOACHCTBHE MOJUAA KaIHs C
XJIOPHOM BOJOH), oOpa3oBaHMe ocajaka (moiaydeHue cynbdara Oapus), BBIICICHHUE Ta3a
(B3aMMO/IEHICTBUE CEPHON MJIM XJIOPOBOJOPOJHOM KHCIIOTHI C METAJUIOM), BBIJCIIEHHE CBETa
(ropeHue Ty4HHBI, MarHus), MOsIBICHUE 3amaxa (MoJydeHHe YKCYCHON KHUCIIOThI), BBIJCNICHUE WU
MOTJIONICHUE TEIUIOTH (HeHTpaiu3aus CHIBHON KHCIOTHI CHJIBHBIM OCHOBAaHHEM, Pa3IoKEeHHUE
ruapokcuaa meau(Il)).

3. OmbIT, NOATBEPKAAIONIHNIA 3aKOH COXPAHEHUS] MACChI BEIIECTB.

4. Peakuuu coequHeHHs (TOpEHHE MAarHusi WU YIs — SK30TePMHYECKHE PEaKIIHH),
pasznoxenust (pasznoxenue rugapokcuaa Meau(ll) - sHgoTepMuueckas peakuus), 3aMeEIICHUs
(B3auMoJIeHiCTBME IIMHKA WJIM JKele3a C pacTBOpaMH CEepHOM KHUCIOTHI, cyibdara meau(ll)),
oOMmeHa (B3ammoJjeiicTBue cynbdara HaTpUs W XJIOpHuaa Oapws, COJSHON KHCIOTHI W HHUTpaTa
cepebpa u T. 1.).

BuaeoonbiThl

1. ®usndeckue W XUMHYSCKHUE SIBICHHS: OOYIIIMBaHHWE KpaxMmayia NpPH HarpeBaHud |
MPOKaMBaHUE MTOBAPEHHON COJIH.

2. 3aKOH COXpaHCHHS MAacChl BEIICCTB IMPH XUMHYECKHX pEaKIusxX (MOJENb OIbITa
M.B. JlomoHOCOBa).

3. 'openue Maruusi B KUCJIOPO/IE.

JlabopaTopHbIe ONbITHI

5. ®usnueckue sBieHMs (HaKaJMBaHUE CTEKISIHHOW TPYOKH B IUIaMEHH FOPEJIKH).
6. XuMudeckue sSBJICHUs (HaKaJIMBaHUE METHOW MPOBOJIOKH MIJIH TUTACTHHKH ).

7. Turbl XUMUYECKUX PeaKIii.

IIpakTHyeckas padora
3. IIpr3HaK1 XUMHUUYECKUX PEaKLIUH.

Pacuérnble 3a1a4n

1. BeluucieHus Mo ypaBHEHUIO XMMHUYECKON PEaKIUK KOJIMYECTBA BEIIECTBA WJIM MacCChl
10 U3BECTHOM Macce WIIM KOJMYECTBY BELIECTBA OAHOTO M3 BCTYMAIOUIMX MM 00Pa3yIOIIUXCS B
pEeaklMK BEIIECTB.

2. Pacy€rhl 10 TEPMOXUMUYECKUM YPaBHEHUSIM.

Tema 5. PACTBOPBI. QJIEKTPOJIUTUYECKAS JUCCOILUAILIASA (15/21 1)

Uucteie BemecTBa W cMmecu BemiecTB. CrocoObl pa3felieHus CMeceil: OTCTanBaHue,
¢bunbpTpOBaHME, BEITAPUBAHKE, C IOMOIIBI0 MATHHTA.

[Tonarue o pactBopax. IIpouecc pactBopenus. ['maparsl U kpucTaiuioruaparsl. MaccoBast
JI0JI paCTBOPEHHOTO BELIECTBA B pacTBope. MoJisipHasi KOHLIEHTpaIUsl paCTBOPEHHOIO BEIIECTBA
B pacTBOpe. 3HaUEHUE PaCTBOPOB B MPUPO/IC, TPOMBIIIJIEHHOCTH, CETHCKOM XO03SHUCTBE, OBITY.

[TorsiTie 00 SIEKTPOIUTUYECKON ITUCCOIUAIMHU. ODIEKTPOIUTHI U HEIJICKTPOIHTHI.
OCHOBHBIE TOJIOKEHUSI TEOPUU DIICKTPOJUTHUECKON aucconuanuu. CBorictBa HOHOB. CTENEeHb
mucconuanuu. CunbHBIE U Cia0ble AMeKTponuThl. CoCTaBleHUE YpPaBHEHUW IUCCOLMAIUU.
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KI/ICHOTBI, OCHOBaHHA M COJIM B CBCTC HpeI[CTaBJICHI/II\/’I 06 BHCKTpOJII/ITH‘ICCKOﬁ Jucconuanuu.
OOmmue cBoiicTBa pacTBOPOB HIICKTPOIHUTOB.

Cpena BOJHBIX  pacTBOPOB  3nekTposuToB. OKpacka  HWHIUKATOpPOB  (JIaKMYC,
denondTanenH, METUIOPAHK) B BOJIE, PACTBOPAX KHUCIOT U menodeld. [lonarue o BonopoaHom
nokazareine (pH).

Peakuuym noHHOrO OOMEHa M yCJIOBHS MX NpoTeKaHUs. VIOHHO-MOJIEKYJISIpHBIE YpaBHEHHS
peakiii M TpaBWwia HX CcOCTaBieHUs. OTIMYME COKPAUIEHHOrO WOHHO-MOJICKYJISPHOTO
ypaBHEHHsS OT MOJIEKYJSIDHOTO YypaBHEHMS peakiuu. Peakium oOMeHa, mpoTeKaromme
NPaKTUYECKH HEOOPATHUMO.

JdemoHcTpauMu
1. OOpa31bl UUCTHIX BEIIECTB U CMECEH.
2. Pa3zzeneHue cMecu pacTUTENIBHOTIO Macila ¥ BOJBI IIPU IIOMOIHX JEJINTENBHON BOPOHKH.
3. Tabmuna «I170THOCTH PacTBOPOB HEKOTOPHIX BEIIECTB C PAa3IMYHON MAacCOBOM HOJel
pPacTBOPEHHOIO BELIECTBAY.
4. OnpeneneHue IWIOTHOCTH pacTBOpa IIPH MOMOIIN apeoMeTpa.
. MicniplTaHue BEIIECTB U UX PACTBOPOB HA ANEKTPUUYECKYIO IPOBOIUMOCTbD.
. CxeMbl Juccouuanuy 3JIeKTPOIUTOB ¢ MOHHOM U KOBAJICHTHOW MOJIIPHOMN CBA3SIMHU.
. BiusiHue KOHIEHTpaly YKCYCHOM KHUCIOTHI Ha AJIEKTPOIPOBOJAHOCTB €€ PacTBOpA.
. Peakuuu nonHoro oOMeHa Mexy pacTBOpamMu 3JEKTPOIUTOB.
. Tabnuua «PacTBOPpUMOCTb KMCIIOT, OCHOBAaHHUM U COJIEH B BOJIEY.

O 00 3 O\

BuaeoonsIThl

. Paznenenne cMecu BOJIbI M PACTUTEIHLHOTO MACiia OTCTAUBAHHUEM.
. Paznenenne cMecu kpaxmana u BoAbl GUIBTPOBAHHEM.

. Paznenenne cMecu cephl 1 xelie3a ¢ TOMOIIbI0 MAarHUTa M BOJIBI.
. PacTBOpeHue BemiecTB ¢ BbIIETICHHEM TEIUIOTHI.

. OGpa3zoBaHue U pa3pylIieHUe KPUCTAIIIOTHIPATOB.

. McnipiTanune BemecTB Ha AJIEKTPUIECKYIO TPOBOJUMOCTb.

. DIEKTPONPOBOHOCTh PacIljiaBa.

N NN AW

JlabopaTopHbIe ONbITHI

8. IIpurorosieHne pacTBopa ¢ ONPENEIEHHON MOJIIPHONW KOHIEHTpALUEl pacTBOPEHHOTO
BEILIECTBA.

9. l'upparanus cynsgata menu(1l).

10. Oxpacka HHAUKATOPOB B PA3IUYHBIX CPEAaX.

11. Peakiinu noHHOrO 0OMeHa.

JlomaliHue 3KCIIepUMEHThbI
3. Paznenenue cmecu.
4. BoipamuBaHue KpucTasia.

IIpakTyeckue padoTsl

4. O4ncTKa MOBApPEHHON COJIH.

5. IlpuroToBieHrE pacTBOpA U H3MEPEHHE €ro MNIOTHOCTH.
6. Onpenenenune pH cpenpbl.

PacuérHnble 3agaun

Pemenue 3amau ¢ ucnonp3oBaHueM (HU3HMUECKUX BETHUUH «MAcCOBas OISl PACTBOPEHHOTO
BEIECTBA» M «MOJISIpHAsi KOHIICHTPAIUS PACTBOPEHHOTO BEIIECTBAY.

1. Onpenenenre MaccoBOM JTOJIM U MOJISIPHOM KOHIIEHTPALIMU PACTBOPEHHOTO BEIECTBA B
pacTBope.

2. OnpeneneHre Macc BEIIECTBA U BOABI, HEOOXOAMMBIX IJISl MPUTOTOBJICHUS 3a/1aHHOM
MaccChl pacTBopa.

3. Pacuérel 10 ypaBHEHHUAM pEaKLMi, IPOTEKAIOIIUX B paCTBOPax.
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4. BpluMCIEHHE MacCOBOM JOJHM BEIIECTBA B PAcTBOPE, MOJYYEHHOM IpPHU J00aBICHUH
BEICCTB B HCXOIHBIN paCTBOP WIN yJAJICHUH UX U3 HETO.

Tema 6. BAJXHEHIIIUE KJIACCBI HEOPFAHI/I‘IECKI/IXQCOEI[I/IHEHI/II‘/JI,
CIIOCOBbBI UX TOJYYEHUSA U XUMHUYECKHE CBOUCTBA (12/18 u)

Oxcuapl. CriocoObl TOMYYEHUS: B3aMMOJICHCTBHE IPOCTHIX BEIIECTB C KHCIOPOJOM,
TOpeHUe U pasio’KeHUE CJIOXKHBIX BemlecTB. Kiaccupukanus OKCHUAOB MO XUMHUYECKUM
CBOMCTBaM: HeCcoJeo0pa3ymoIue u cojaeo0pa3yoire (OCHOBHEIC, KUCIOTHBIE U aM()OTEPHEIE).
OTHOLIEHNE OKCUAOB K BOJE, KUCIOTaM U Ieso4aM. B3anMocCBsI3b IPOCTHIX BEIIECTB, OKCHUIOB
Y TUJIPOKCHJIOB. 3aBUCUMOCTh CBOMCTB BEIIIECTBA OT XapaKTepa 00pa3yoIero ero 3J1eMeHTa.

OcHoBanusi. CriocoObl TMOJIy4E€HHS PACTBOPUMBIX W HEPACTBOPUMBIX OCHOBaHUM.
XUMHUYECKUE CBOWMCTBA: OTHOLIEHHE K WMHIMKATOpPaM, B3aUMOJCHCTBUE C KUCJIOTaMH, COJISIMU,
KUCIOTHBIMU U aM(doTepHbIMH  oOKcuaamu. Peaknus  HelTpanuzanuu. Pasmoskenue
HEPacCTBOPUMBIX OCHOBAHHI MPU HarpeBaHUU.

Kucaorbl. CriocoObl monydeHus: OECKHCIOPOAHBIX M KHUCIOPOJCOJAEPKAIIUX KHUCIIOT.
XUMHUYECKHE CBOMCTBA: OTHOIIEHUE K MHIMKATOpPaM, B3aUMOJICHCTBUE C OCHOBAHUSMU (peaKIlvs
HEeMTpanu3anun), OCHOBHBIMH U aM(OTEpPHBIMH OKCHAAMH, MeETallaMu. Psa  akTHUBHOCTU
MeTaJI0B. B3aumonencTere Kucior ¢ comsiMu. JleTyure nu HeycTOMYMBBIE KACIOTHI.

AMdortepuble ruapokcuabl. CrnocoObl  moiydyeHus.  XUMHYECKHE  CBOMCTBA!
B3aUMO/ICHCTBUE C pPACTBOPAMHU KHUCIIOT M IIETOYEH, KUCIOTHBIMU M OCHOBHBIMU OKCHJIAMHU.

Coum. OcHOBHBIE CIOCOOBI TOTYyYEHHS U CBOMCTBA. B3anmoelicTBue comneit ¢ KuciaoTamu,
niesioyamMu, Mexay co0oil, ¢ Merauiamu. PasiiokeHue HEKOTOPBIX COJIEW MpU HarpeBaHUM.
[lonsiTe 0 rupoIU3e Coneil.

I'eHeTnueckasi ¢BsI3b MEXIY KJIAaCCAaMU HEOPTaHUYECKUX BEIIECTB. [ €eHETHUECKHUE PSIbI
METAJIJIOB U HEMETAIIJIOB, METAJIIOB, 00pa3yronux aM(OoTepHbIe OKCUIBI U THIPOKCHIBI.

JleMoOHCTpaLun

1. l'openue kampuus (yris).

2. Paznoxenue runpokcuna meau(1l).

3. B3aumopeiictBue okcuaa kaibiiusa U okcuaa yraepona(lV) mmm oxcuma cepwi(IV) c
BOJIO; MCTIBITAHUE MOJTYYEHHBIX PACTBOPOB T'MAPOKCHIOB UHIUKATOPAMHU.

4. BzaumojielicTBHE OKCHIA KAIBIUS C COJISTHON MIJIH a30THOM KUCIIOTOM.

5. BzaumogeiictBue okcuaa yriaepona(IV) ¢ pactBopoM ruApokcuaa Kaublus.

6. B3aumopeiictBue oOKcuAa IMHKAa C COJSHOM KHCIOTOM M PAacTBOPOM THAPOKCHIA
HaTpHsl.

7. Ilomy4yeHrue HEPaCTBOPUMOTO OCHOBAHUS U €0 B3AUMOAEHCTBUE C KUCIOTOM.

8. HeliTpanuzanus KUCIOTHI IENOYBIO (TUTPOBAHUE).

9. B3aumogeiicTBre KHCIOTHI C OCHOBAHHWEM, OCHOBHBIM M aM(OTEpPHBIM OKCHJIaMH,
METaJJIOM U COJIBIO.

10. ITonydyeHnue rugpoOKCHIa IMHKA U €r0 B3aUMOJEHCTBUE C KUCIOTOM M CO MIETOYBIO.

11. B3aumoneiicTBre coseil Mex 1y co0oii U ¢ MeTaIaMu.

12. T'maponns cosnen.

13.  OmbITBl, JIEMOHCTPUPYIOIIME TEHETHMYECKHE CBS3M  MEXIY  BEIIeCTBAMH,
COCTaBJISIIONIMMH TEHETUYECKUE PAJIbI METala W HeMeTalyla: TOPEHHE KajibIus (Cephl) B
KHUCJIOPOJie, PacTBOPEHHE O0pa3yIOIIeTocs OKCHAA B BOJE M UCIBITAHHE IMOJYYEHHOTO PacTBOpa
WHUKATOPOM.

14. O6pa31bsl OKCHIOB, COJIEH.

15. Pag akTHBHOCTH METAILIOB.

16. Tabnuna «PacTBOPUMOCTh KUCIOT, OCHOBAaHH U COJICH B BOJIEY.

17. Tabnuna «I'eneTnyeckas CBs3b MEXy KJacCaMH HEOPTaHUYECKHX BEIIECTBY.
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BuneoonniTnl

1. T'openue cepnl B KUCIOPOJE.

2. XuMU4€eCKHE CBOMCTBA HEPACTBOPUMBIX OCHOBAHUH.

3. Peakmus oomena mexay okcuaom menu(Il) u cepHoit KUCITOTOM.
4. B3auMoJ1eiicTBUE KUCIOT C METAJIJIAMH.

5. B3auMoaelcTBrE KUCIIOT C COJIIMHU.

JlaGopaTopHbIe ONBITHI

12. B3zaumojieiicTBUE OKCHJIa MarHus ¢ KUCIOTaMHU.

13. Pacio3HaBaHe OKCHIOB Ha OCHOBAHUH MX CBOMCTB.

14. [lonydyeHue HEPaCTBOPUMOI'O OCHOBAHHUSI.

15. Peakuus HelTpanu3auuu.

16. O6HapyXxeHHE KUCIOT U OCHOBAHUH.

17. Ilonmyuyenue u cBoiicTBa aM(OTEPHOTO THUIPOKCHUIA HAa TMPUMEPE THAPOKCHUIIOB
amomunus, nuaka wia xpoma(lll).

18. CriocoObI MOTy4ICHHSI COJICH.

19. Pacnio3naBanue pacTBOPOB COJIEH C MOMOIIBIO HHAUKATOPOB.

JloMalHuii IKCIEePUMEHT
5. B3auMoeicTBrE KUCIIOT C COIIMM.

Pacuérnble 3agaun
Pewenne 3a1au no marepuainy TeMBI.

9 k1ace
(2/3 u B Hepmento; Becero 70/105 4, u3 HUX 2/4 4 pe3epBHOE BpeMsi)

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

OHepreTuyeckre YpOBHM U TIOJAYPOBHM aTroma, aToMHble opbOutanu. Pacmpenenenue
AJIEKTPOHOB B aTOME I10 YPOBHSAM, OJIYPOBHSIM U aTOMHBIM OpOUTAIISIM.

CBolicTBa HEOpPraHMYECKHUX COCOUHEHMM Ba)KHEHIIMX KJIACCOB B CBETE TEOPUU
AIIEKTPOIIMTUYECKOM qucconuanuu. Peaknium HOHHOro oOMeHa.

IIpakTnyeckas padora

1. Pemenue skcnepuMeHTaNbHbBIX 3a7a4 10 TemMaMm «BakHeliue Kiacchl HEOPraHUYeCKUX
coeIMHEHUI» 1 «Peakiuu HOHHOTro 0OMeHay.

Tema 1. OKUCJIIUTEJBbHO-BOCCTAHOBUTEJIBHBIE PEAKIIUU (4/7 1)

Peakmuu, nmpoTekaromue ¢ M3MEHEHHEM M 0€3 M3MEHEHHS CTEICHEW OKHUCIIEHUS aTOMOB,
BXOJSIIMX B COCTAaB pearupyromux BemecTB. OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIUHU.
Okucnmurenu W BOCCTaHOBUTENH. OKHUCITUTENHHO-BOCCTAHOBUTENbHAS  JIBOMCTBEHHOCTb.
CocraBiieHHE  ypaBHEHUW  OKUCIUTEIbHO-BOCCTAHOBHUTENBbHBIX  peakiuil. PaccTraHoBka
KOA(PUITMEHTOB METOJIOM DJIEKTPOHHOTO OaylaHca. DIJIEKTPOJIM3 pPacIVIaBOB U PACTBOPOB C
WHEPTHBIM 3JIEKTPOJOM.

JleMoOHCTpaLun

1. B3aumopeicTBrE CONSTHOM KUCIOTHI C MATHUEM M OKCHJIOM KaJIbLIMSI.

2. Topenue cepbl (yris)) W B3aUMOJCHCTBHE TIOJYYEHHOTO OKCHIA C BOJOW WJIH
TUAPOKCUIOM HATPHSL.

3. Ilepnonnueckas cucteMa xumudeckux smemeHToB .M. Menneneena.

4. Dnexkrponu3 pactBopa xyuopuna meau(ll).

JlaGopaTopHbIii ONBIT

1. OkuCIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIIUH.
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IIpakTyeckas padora
2. PemieHue sKCIepUMEHTANbHBIX 3a4a4 M0 TeMe «OKHUCINTEIbHO-BOCCTAHOBUTENIbHBIC
peaxKum.

Tema 2. MIEPHOJUYECKHWA 3AKOH U TIEPUOJIUYECKAS CHCTEMA
XUMHUYECKHUX 3JIEMEHTOB .. MEHAEJIEEBA — OCHOBA U3YYEHUSA U
MPEJICKA3AHUSI CBOMCTB DJIEMEHTOB U X COEJIJMHEHUU (4/7 )

ITepBbie HOTIBITKA KJaccu(puKanuu XUMHUYECKHUX JJIEMEHTOB. OtkpsiTHE
J.1. MenneneeBsIM Iepuoandeckoro 3axkoHa. IIpenckasarenbHas poJib 3TOrO  OTKPBITHSL.
ITepuonnueckuii 3akoH u [lepuonuueckas cucrema xumuueckux snementoB /.M. MenneneeBa B
CBETE COBPEMEHHBIX NPEACTABICHUM O CTpOCHUM aToma. llepumoandeckoe M3MEHEHUE CBOWCTB
aTOMOB, IPOCTBIX U CJIOXKHBIX BELIECTB (OKCHIOB, THIpoKcua0B). CoBpeMeHHas (pOopMyJInpOBKa
NEPUOANYECKOro 3aKkoHa. [IpuuMHbBI IEPUOIUYHOCTH CBOMCTB 3JIEMEHTOB U OOPa30BAHHBIX WUMU
BEUIECTB. XapaKTEPUCTHKA XUMUYECKOIO JIEMEHTA U €ro COCJUHEHMM Ha OCHOBE IIOJIOKEHUS
aneMeHnTa B Ilepuonnueckoil cucreme. 3HaueHHE NEPUOAMUECKOTO 3aKOHA JUISl Pa3BUTHUS HAYKU
U TEXHUKHU. Posb NeproOaMYecKoro 3aKOHa B CO3JAHMM HAy4dyHOM KapTUHbI Mupa. HayuHsii
noasur [I.11. Mennerneena.

JdeMoHcTpannn

1. [lepuoanueckas cuctema xumMudeckux anementoB J[.1. Meneneesa.

2. Tabmuna «Ilonoxenue snemeHToB B llepuoauueckoil cucteMe M KUCIOTHO-OCHOBHBIE
CBOICTBa UX OKCHUJIOB U TUAPOKCUIIOBY.

3. OnbITEl IO CONOCTaBICHUID METAUIMYECKUX M HEMETAJUIMYECKUX CBOWCTB IPOCTBIX
BEIIECTB.

4. IToptpet JI.1. Menneneena.

5. Kunogunsm «Kusnp u HayuHas nestenbHocTs .M. MenneneeBa» (pparmenr).

JlabopaTopHbIe ONbITHI

2. CynIHOCTb SIBIICHHSI TEPUONIHOCTH.

3. KucnoTHo-ocHOBHBIE CBOWCTBA TMIPOKCHIOB JIEMEHTOB TPETHETO MEPUOJIA.

4. KuCIOTHO-OCHOBHBIE CBOWCTBAa THIPOKCHUIOB 3JIEMEHTOB TIJIaBHOW MOATPYIIIbI

Il rpynmsL.

Tema 3. BOJOPOJA U ET'O BAKHEWUIIUWE COEJIVUHEHUSI (7/10 4)

Bomopon — xumudeckuil snemeHT. CTpoeHHE aToMa, 3JIEKTPOOTPULATENHOCTh U
creneHu okucinenus. llonoxenne Bogopona B Ilepuonnueckon cucreme. Bogopon — mpocroe
BelecTBO. Mosekyna Bojmopoaa. Mctopus OTKpbITHS Bomopoaa. HaxoxaeHue ero B mpupoie.
[Tonyuenue Bogoposa W €ro (pU3NYeCKUe CBONCTBA. XMMHUUYECKHE CBOWCTBA (OKUCIUTEIHHO-
BOCCTAaHOBHUTEJIbHAS IBOMCTBEHHOCTH) BOJIOPO/IA: B3aUMOJICHCTBHE C HEMETAIJIaMH, aKTHBHBIMU
MeTaJuIaMH M OKCHUJAaMU METauioB. Bojgopoa — 3Konorudyecku yucroe Toriuo. [IpuMenenue
BOZI0poa. Mephl MPeI0OCTOPOKHOCTH TIPH pabOTE C BOJOPOIIOM.

MonspHblii 006EM Taza, 3akoH ABoraapo. OObEMHBIE OTHOIICHHS Ta30B B PEAKIIHIX.
OTHOCHUTENBHAS IIJIOTHOCTE Ta30B.

Oxcua Bomopoaa — Boaa. CocTaB, CTpoeHHE, 0COOEHHOCTH (aHOMaJIbHbIE CBOWCTBA)
BOJbl. [loHsITHE O BOJOPOIHOW CBSI3U. XHMMHYECKHE CBOMCTBA BOJBI: B3aUMOJIECHCTBHE C
AKTHBHBIMH MeTaJlJIaMU (IEIOYHBIMU M MEIOYHO-3EMEIbHBIMU) U OKCHJIAMH 3TUX METAJIJIOB, C
KUCJIOTHBIMU OKCHJIaMH. KHCIIOTHO-OCHOBHBIE CBOMCTBA BOABL. KpyroBopoT BOABI B MPHUPOJE.
3nauenue Bojibl. Bona u 310poBre. OXxpaHa BOJHBIX pecypcoB. OUHMCTKaA BOJIBI.

JleMoHCTpaLun

1. [lepuoanueckast cucteMa xumudeckux aementoB [[.1. Mennaeneena.

2. Ilomyuenue BomoOpoJa W O3HAKOMJIEHHE C €ro (U3MYECKUMH W XHUMHYECKUMU
CBOMCTBaMH.

3. Ky6 o6sémom 22,4 1.
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4. Mopenb MOJIEKYJIbI BOJBI.

5. O4ncTKa BOJBI IEPETOHKOM.

6. BsaumopeiicTBue BoAbl ¢ HaTpueM, OkcuaoM Qocdopa(V) U OKCHAOM KaJbIHs,
UCIBITaHUE TI0JYYEHHBIX PACTBOPOB I'MAPOKCUIOB HHANKATOPAMHU.

BuaeoonsIT

B3peIB rpemyuero rasa.

IKCKypcust

BonoouncrtHele cOOpyXKeHUS.

PacuérHble 3agaun

1. Pacuétsl ¢ ncnosabp30BaHneM (pU3NUECKON BETMUUHBI «MOJISIPHBIA 00BEM raza.

2. OnpeneneHue OTHOCUTEIbHOM MIIOTHOCTH Ta30B.

3. BpluncneHue 1O ypaBHEHMSIM XMMHUYECKHMX peakluil oObEMOB ra30B 10 HM3BECTHOM
Macce WJIM KOJIMYECTBY BEHIECTBA OJHOTO W3 BCTYMAIOIIMX B PEAKIHUIO WM OOPa3yIOIIMXCS B
pe3yJIbTaTe peakLUy BELIECTB.

4. Pacuét 00bEMHBIX OTHOLIEHUH ra30B M0 YPaBHEHUSAM XUMHUECKUX PEAKLIUM.

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

OOmast XapakTepuCTUKa TaJOr€HOB HAa OCHOBE IOJIOKEHUS XUMHUYECKUX 3JIEMEHTOB B
[Tepuoanueckoit cucreme. CxoacTBa M pa3ivyus B CTPOCHUU aTOMOB 3JIEMEHTOB IMOATPYIIIBL.
Monekynbl MPOCTBIX BEIIECTB U TaJOr€HOBOAOPOAOB. PU3MYECKME M XMMHUYECKUE CBOMCTBA
raJIOreHOB.

Xiop — xuMuyeckui snemeHT. CTpoeHHe aToMa, 3JIEKTPOOTPHULIATEIbHOCTh U CTEIEHb
okucineHusd. Haxoxnaenue B mpupose. Xinop — npoctoe BeuiectBo. [losnyueHue xyiopa u ero
¢u3nueckue CBOICTBA, PacTBOPUMOCTh B BOJIE (XJOpHas BoJa), JEHCTBUE Ha OpPraHHU3M.
XuMuyeckue (OKMCIUTENbHbBIE) CBOMCTBA XJIOpa: B3aMMOJEHCTBHE C METallllaMu, BOJOPOJOM U
JPYTUMH HeMeTaslaMH, OpoMUZIaMU M MOJU/IaMu, peakuus ¢ Bojaoil. Ilpumenenue xmnopa u ero
JICUCTBHE Ha OpraHu3M. XJIOpPOBOAOPOA M COJIHAs KHUCIIOTA: IIOJIy4eHHE, CBOMCTBA.
KauecTtBeHHast peakuus Ha xaopua-uoH. Kuciopoacoaepxaiiue KUCIOThI XJI0pa U UX COJIH.

®DT1op, 6pom, noa. CpaBHUTEIbHAS XapAKTEPUCTHUKA OKUCIUTENbHBIX CBONCTB rajJlOr€HOB.
KagecTBeHHble peakiuu Ha OpoMHI-, MOAWA-WUOHBI U HoJA. [IprMeHeHHe TaJoreHoB M HuX
COCTUHEHUN.

JAeMoHcTpanuu

1. Ilepnoanueckas cucteMa XuMudeckux 3yeMeHToB [[.1. Menneneesa.

2. O0pa3s1bl TaJOreHOB — MPOCTHIX BELIECTB.

3. ITomyueHue xjaopa 1 XJIOPHON BOJBI.

4. ObecrBeurBaHNE XJIOPHOM BOAOH KpacsIIUX BELIECTB.

5. Ilosmy4yeHue XJI0pOBOIOPOJIa U COJMSHOU KUCTOTHI.

6. KauecTBeHHasl peaklys Ha XJIOPUA-UOH.

7. CpaBHEHHE pacTBOPUMOCTH HOAAa B BOJAE, BOJHOM pacTBOpE HOAMIA Kalus H
OpPraHUYECKUX PACTBOPUTEIISAX (CIHUPTE).

BugeoonbiTsl

1. B3aumopeiicTBre Xjopa ¢ BOJOPOIOM.

2. PacTBOpeHHeE CTEKIIA B INIABUKOBOM KHCIIOTE.

3. PacTBOpUMOCTH HOZA B CITUPTE.

JlaGopaTopHble ONBITHI

5. BrITecHeHNE OHUX TAIOT€HOB JPYTUMH U3 COCTUHEHUH (TallOreHHIOB).

6. PactBopuMocTs OpoMa 1 HOJ1a B OPraHMYECKUX PACTBOPHTEIISIX.

7. Pacnio3naBanue noja.

8. Pacmio3naBanue xyopua-, OpoMuI-, HOJUI-HOHOB B paCTBOpax.

IIpakTyeckas padora

3. N'anmorensl.
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PacuéTHble 3agaun

1. Pemenue 3a1a4 o maTepuany TEMbI.

2. Beruncnenue maccol (00b€Ma, KOJIMUECTBA BEIIECTBA) IPOYKTA PEAKIIMH, €CIIU OJTHO U3
pearupyromux BelecTB JaHO B U30BITKE.

Tema 5. 3AKOHOMEPHOCTH MPOTEKAHUSI XUMHWYECKUX PEAKITAM
N UX KIIACCUDPUKALIUSA (4/6 1)

[ToHsATHE O CKOPOCTH XWMHUYECKOH peakluuu. Peakiuu roOMOTeHHBIE M TeTCpPOTCHHEBIC.
@DakTophl, BAUSIONINE HA CKOPOCTh XUMHUYECKHUX PEaKIHd: MPUPOIA, KOHICHTPAIUS BEIICCTB,
IUIOIIAJbh IOBEPXHOCTH CONPUKOCHOBEHHSI PEarupyrolluX BEUIeCTB, TeMmIeparypa |
karanu3atop. Heobpatumbie u oOpatumbie peaknuu. Kimaccudukanusi XUMHUECKUX PEaKIUi 110
Pa3IMYHBIM MIPU3HAKAM.

XYWMHUYECKOE PABHOBECHE U YCIIOBHSI €T0 CMEIICHHSI.

JdeMoHcTpannmn

1. OnbITHI, TOKA3BIBAIOIINE 3aBUCUMOCTh CKOPOCTH XMUMHYECKHX PEAKIUH OT TPUPOIBI
pearupymoImux BeIIeCTB (B3aUMOJICHCTBUE ATIOMHHHUS M JKele3a C COJSHOW KHCIOTOW WIIH
B3aMMOJICHCTBHE IIMHKA C YKCYCHOW M COJISHOH KHCJIOTaMH), KOHIICHTPAIIMH W TEMIIePATypPhI
(B3aumMoericTBre IMHKA Wi okcuaa meau(ll) ¢ cepHOit KUCIOTON pa3iMYHON KOHIECHTPAIUU
IIPH Pa3IMIHON TeMIleparype), KaTaimsaropa (pa3ioKeHHe MepoKCH/Ia BOJAOPOIa B PUCYTCTBUN
okcuaa Mapranna(lVv)).

2. CMmenieHne XUMHUYECKOrO0 PaBHOBECHS TMPH H3MEHCHUHM KOHIICHTPAIIMM BEIICCTB Ha
npuMepe peakuuu Mexay xiaopuaom xxenesa(lll) u ponanugom kamus.

JlabopaTopHblii ONbIT

9. BausiHMe TUIOIIAM TOBEPXHOCTH TBEPIOTO BEIIECTBA HA CKOPOCTh PACTBOPEHUS Melia B
COJISTHOM KHUCJIOTE.

Tema 6. HIOATPYIIIIA KUCJOPO/JA (9/12 1)

OO0m1as XxapakTepucTUKa JIEMEHTOB MOATPYIIIHI KHCIOPO/Ia.

Kucaopox — xumunyeckuil snemeHT. CTpoeHHME aTOMa, 3JIEKTPOOTPULATENBHOCTH U
crenenu okucieHus. Haxoxnenue B nmpupozae. Kucnopon — mpocroe BemiectBo. [lonydenue
KHCTIOpoJia, ero (U3MuYecKue M XUMHUYECKHe (OKHCIUTENbHBIE) CBOMCTBA: B3aMMOJICHCTBHUE C
MeTaJlJlaMi ¥ HeMmeTaulaMu. Ponb Kuciopoga B HpUpOJIe U €ro NpUMEHEHHE. AJUIOTPOIHBIE
BUJOU3MEHEHMsI Kucnopoga. O3oH. Ilomyuenue, cBoiictBa U npuMeHeHue. JlelicTBue 030HA Ha
opranu3M. O30HOBBIH IUT 3eMIIH.

CocraB Bo3ayxa. CpeaHsisi MOJISIpHAsl Macca CMECH.

Cepa. CtpoeHue aTroMa, CTeNeH! OKHCIIeHus, ajutoTponusa. Cepa B npupoje. dusnyeckne
U XUMHUYECKHE CBOHCTBAa (OKHCIHUTEIHbHO-BOCCTAHOBUTEIbHAS JBONCTBEHHOCTH) CEpBI:
B3aMMOJICIICTBHE C MeTajllaMd, BOJOPOAOM, KHUCIOpOoJIoM. B3aumonelicTBue cepbl ¢ ApyrumMu
HeMmeTauiamu. [Ipumenenue cepsl.

CepoBonopon. Haxoxnenwe B mnpupoje, moiaydeHue, (U3MUeCKMe U XUMHYECKUE
cBoiicTBa. [lelictBue cepoBosiopoaa Ha opranu3M. llonstue o [1/IK. CepoBonopoanas kucuora.
Cynbpuapl. KauectBeHHass peakuuss Ha cyiabdua-uoH. IlpumeHeHue cepoBojopoja u
CyIb(HIOB.

Oxcun cepoui(IV). Ilomyuenme, cBoiictBa W npumeHeHue. CepHucras KHCIOTA.
KauectBeHHast peakuus Ha CyabGUT-HOH. KUCIOTHBIE JOXKIH.

Oxcun cepoi(VI). [Tonyuenue u cBOUCTBA.

CepHasi kucjaora, e¢ Qu3snUecKkue U XxuMuyeckue cBoiicTBa. CBoiicTBa pa3z0aBieHHON U
KOHIIEHTPUPOBAHHOW CEPHOM KHUCIOTHI. J[eMCTBHE KOHLEHTPUPOBAHHON CEPHOM KHUCIOTHI Ha
opraam3M. Cynbdarel. KauecTBeHHas peakius Ha cynbdar-uoH. Peakium, jiexanie B OCHOBE
MOJTYYEHHS] CEPHOM KUCJIOTHI. 3HAYEHNUE CEPHOM KUCIOThI B HAPOIHOM XO3SIMCTBE.
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JleMoOHCTpanuu
1. Ilepuonnueckas cuctemMa xumudeckux snemeHToB .M. Menneneena.
2. TlomydyeHue KHCIOpOAa M O3HAKOMJICHHE C €ro (PU3MYECKUMH W XUMHYECKUMU
cBoiictBamu. Pacrio3naBanue Kuciaoposa.
3. O0pa3upbl ceprl U €€ NPUPOJHBIX COETUHEHUH.
4. B3anmoielicTBHE Cepbl C METAITIAMU U KMCIIOPOJOM.
5. PacnioznaBanue Cyib(QHI-HOHOB B PacTBOpE.
6. KauectBenHas peakuus Ha cynbPUT-HOH (oOeciBeuMBaHUE pa30aBICHHOIO pacTBOpa
dykcuHa).
7. BaumoaeicTBIE KOHIIEHTPUPOBAHHOW CEPHOM KUCIIOTBI C MEJIBIO M CaXapoM.
BujaeoonnITol
. l'openue xenes3a B KUCIOPOJE.
. F'openne docdopa B kucnopoe.
. [lonydenue kucnoposa.
. [lonyueHune 030Ha U €ro ornpeaeacHue.
. CocraB Bo3ayxa.
. [lomyyenue niacTU4ecKou cepsl.
. B3aumopeiicTBue cepsl ¢ HaTpUEM.
. Peakiust cepHOM KUCIOTBI C OPraHUYECKUMU BEIIECTBAMH.
JlaGopaTopHble ONBITHI
10. KauecTBeHHas peakiusi Ha CyIb(UI-HOH.
11. KauecTBeHHas peakuus Ha Cynb(UT- U Cylb(aT-uoHbIL.
IIpakTHyeckas padora
4. Pemenue sKcriepuMEHTANBHBIX 3a7a4 1o TeMe «[loarpyrmmna kuciaopoaay.
Pacuérnble 3agaun
1. Pemienue 3aau mo MaTepuany TEMBbI.
2. Bpruncienue Macchl WM 00bEMa MPOIYKTa PeaKUy 110 U3BECTHONW Macce Ui 00bEMY
MCXOJIHOTO BEILECTBA, COIEPHKAIIETO IPUMECH.
3. Beruucnenus ¢ ucnonb3oBanueM 3nauenus [1J1K.

01N N W —

Tema 7. HOAT'PYIIIIA A3OTA (9/11 u)

OO11ast XapakTepUCTHKA 3JIEMEHTOB MOATPYIIIBI a30Ta.

A30T — XuMuyeckuil 3neMeHT. CTpoeHue aroma, 3JeKTPOOTPULATEIbHOCTh U CTETEHU
okucnenus. Haxoxnenue B npupoje. A30T — mnpocTtoe BemiecTBo. [lonydyenue u ¢uzndeckue
cBoiicTBa. XMMHUYECKHE CBOICTBA (OKUCIUTEIbHO-BOCCTAHOBUTEIbHAS ABOMCTBEHHOCTh) a30Ta!
B3aMMOJIEICTBHE C METAJIJIAMH, BOJOPOJIOM U KHciIopoaoM. [Ipumenenue a3ora.

Avmmuak. CTpoeHHE MOJEKyINbl, MoJyuyeHue, (pu3ndeckrue M XUMUYECKHe CBONCTBA!
TrOpeHUe, B3aUMOACUCTBUE C BOJOHM, KUCIOTaMU M OKCHAaMU MeTauioB. Coiau aMMOHMS, MX
nosrydeHue u cpoiictBa. KadecTBeHHas peakius Ha MOH aMMOHUsA. [IpuMeHeHne amMmuaka u
CoJIE aMMOHMSL.

Oxcuabl a3zorta. [lonydyeHue, cBoiicTBa, IEWCTBUE HAa OPraHU3M U OKPYKAIOIIYIO Cpery
okcuoB azota(ll) u (IV). A3otucras kucnora.

A3otHas kuciaora. Dusznueckue U XUMHUYECKHE (OKHUCIUTENbHbIE) CBOWCTBA!
B3aMMOJIEMCTBUE C METAJUIAMH, CTOSIIIMMHU B psALy AaKTUBHOCTU IIOCiIE€ Boaopoja. Peakuuwm,
JIe)Kalye B OCHOBE MPOMBIIUIEHHOTO MOJYYEHHS a30THOM KHUCIOTHL [IpuMeHeHue a30THOM
kucnotel. Hutparsl. KauecTBeHHas peakuyst Ha HUTpaT-uoH. KpyroBopor azora B mpupoze.

®ochop. CrpoeHune aroma, 3IEKTPOOTPULATENBHOCTH UM  CTENEHW  OKHUCIICHHS.
Haxoxnenne B mnpupoxpe. Asnorponus (Oenblif, KpacHblid, 4€pHbBI (ocdop). ATomHas
KpUCTaJUTHYecKas pemérka. XuMUYecKrne cBoicTBa (pocdopa: B3auMoaeCTBUE C METAJTIaMU U
kucinopoaoM. Baxneiime coequnenus pocdopa: okcuast pocdopa(lll) u (V), oprodochopHas
kucioTa, ¢ocdarel u ruapodocdarsl. KayectBennas peakmus Ha ¢ocdar-uoH. Kpyrosopor
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docdopa B mpupoze. [Ipumenenne pochopa u ero coeTMHESHUN.
MunepaibHble y100penusi. A30THbIe, pochopHbIe U KaMiHbIE YI00peHusl.
JleMoHCTpaL U

. [lepuoanueckas cuctemMa xumudeckux iemMeHToB [[.11. Menneneesa.

. PactBopenue ammuaka B Bojie («DoHTaH»).

. 'openne aMmMuaka B KHCIIOpO/IE.

. B3aumopeiictBue aMmmuaka ¢ xj0poBoaopoaoM («JIpiM 6e3 orusm»).

. B3anmopencTBre KOHIIEHTPUPOBAHHON a30THOM KUCIIOTHI C MEJIBIO.

. BcribixuBaHue TIEHOLIEH JIYYMHKU B IMapax a30THOM KHCIIOTHI.

. OOpa31pl MUHEpAIbHBIX yI0OPESHUH.

. Cxemb1 «KpyroBopot a3zoTa B npupoze», «Kpyrosopot docdopa B mpupoae».

BuneoonniTol

1. 'opeHne aMMuaka B KMCIOpO/JIE.

2. TepMuueckoe pa3aoKeHUEe HUTpaTa KaJusl.

3. CpaBHeHHE TeMIlepaTyp BOCIUIAMEHEHHUS OEJIOTO M KpacHOTO docdopa.

4. IlpeBpamenue kpacHoro (ochopa B OenbIit.

5. BzaumogeiictBue xiopa ¢ Gpochopom.

JlaGopaTopHble ONBITHI

12. KauecTBeHHas peakiiusi Ha COJIM aMMOHHUSI.

13. KauyecTBenHas peaknus Ha ¢pocdaT-uoH.

IMpakTuyeckue padoThl

5. [onyuenne ammuaka u u3yueHue ero cBOMcTB. Colli aMMOHHSL.

6. MuHepaibHbIC yIOOpPCHHUS.

Pacuérnbie 3agaun

Pemenne 3axa4d no marepuany TeMBI.

CO~NOOT A~ WN—

Tema 8. IOATPYIIIIA YIVIEPOIA (6/9 4)

OO011ast XapakTepUCTHKA 3JIEMEHTOB MOJTPYIIIBI yIIIepoa.

Yraeponx — xumuueckuid snemeHT. CTpoeHHe aToMa, 3JIEKTPOOTPULIATENbHOCTh U
CTETIEHU OKHUCIIEHUs. YTJIEepoJ] — MPOCTOE BEIIECTBO. AJUIOTPONHBIE MOAU(HUKAIMU (anMas,
rpaduTt, KapouH, Qymiepensl) U ux cpoiictBa. [lonsarue 00 aacopou. XUMUYECKHUE CBONWCTBA
(OKUCIIUTENIbHO-BOCCTAHOBUTENbHAS JBOWCTBEHHOCTb) YIJIEpO/a: TOpPEHHE, BOCCTaHOBJIEHHE
OKCHJIOB METAJNIOB, B3aUMOJICUCTBUE C METAINIAMH U BOJOPOIOM.

Oxcuasbl yraepoaa(ll) u (IV), nomydeHue, CBOMCTBAa U NpUMeHeHUe. JlelicTBUE OKCUAa
yraepona(ll) na opranusm. YrosipHas KHCIIOTa, KapOOHATHl M TUIpoKapOoHaThl. KauecTBeHHas
peakuus Ha KapOOHaThl W TUApokapOoHaThl. [IpuMeHeHWe coneld YroJbHOM KHCIIOTBHI.
VYriepon — ocHoBa XKUBOH (opraHndeckoi) npupojsl. KpyroBoport yriepona B mpupoie.

Oxpana aTMocdepHOro Bo3ayxa ot 3arpsizHeHuil. [TapHuKoBbIi AP PeKT.

Kpemuuii — xumuuecknid snemeHT. CTpoeHHE aroMa, 3JIEKTPOOTPULATENBHOCTh M
creneHu okucneHus. Haxoxnenue B npupoae. Kpemunii — npocroe Beniectso. Ilonyuenue u
¢usznueckue  cBoiicTBa.  XUMHYECKHE  CBOWCTBAa  (OKHMCIUTEIIbHO-BOCCTAHOBHUTEIbHAS
JIBOWCTBEHHOCTb) KpEMHHs: B3auMoOJEicTBUE ¢ HemeTrauslaMM U Metauiamu.  Okcun
kpeMamsi(IV) ©w KkpemHHeBas KHUCIOTa, CWIMKaThl. KpemHHII — OCHOBa HEXKHBOU
(Heopranuveckoi)  mpuponsl.  Ilpumenenme  kpemHus.  [loHsTHe O  CHJIMKaTHOH
MIPOMBIIIIIEHHOCTH (IIPOU3BOJICTBO KEPAMUKH, CTEKJIa, IIEMEHTa, OETOHA, )Kele300€TOHA).

O0600menne. Bonoponusle coequneHus HemerawioB IV-VII rpymn, ux cocraB u
cBOiicTBa. 3aKOHOMEPHOCTH M3MEHEHUS! KUCIOTHO-OCHOBHBIX CBOMCTB BOJIHBIX PacTBOPOB 3THX
COCIMHEHUH B IIEPUOJAX U ITIaBHBIX noArpynnax [leppoguyeckoi CUCTEMBI.

JleMmoHCTpauMu

1. [lepuoanueckas cucteMa xumudeckux 3nementoB [[.1. Menneneena.

2. OOpa3ipl TPUPOTHBIX COCIWHEHHWH yriepoja W KpPEeMHHUS, W3 M3 CTEKIa,
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KEpaMHUKHU.
3. Mojaenu kpucTain4eckux pemeéTok anmMasa u rpadura.
4. 'opeHne MarHus B YIJIEKHCIIOM rase.
5. OTHolIeHNe KapOOHATOB U TUAPOKAPOOHATOB K KHCIIOTAM.
6. Cxema «KpyroBoport yriiepojia B Ipupoe».
7. ®uapM, TOCBAMIEHHBIN MPOOJIeMe 3arps3HEHUS BO3IyXa.
8. [TosmyyeHue KpeMHUEBOU KUCIIOTHI.
BuneoonniTnl
1. Tyuienue miaMeHu yriIeKUCIIBIM Ta30M.
2. XMMHY€ECKHE CBOMCTBA YIIEKHUCIIOrO rasa.
3. 3ydeHue CBOMCTB OKCHJA KPEMHHUS.
4. TpaBnenue crekiia GTOPOBOIOPOIOM.
JloMalIHUil IKCIIEPUMEHT
1. AncopOruoHHbIE CBOWCTBA YIJISL.
JlabopaTopHblie ONBITHI
14. Pacno3naBaHue KapOOHATOB.
15. CBoiicTBa BOAHBIX PACTBOPOB BOJOPOJHBIX COETUHEHUI HEMETAIIIOB.
IpakTnyeckue padoThl
7. Ilomyuenue okcuna yriepona(IV) u uzyuenue ero csoict. CBoiicTBa KapOOHATOB.
8. Pemienune axcnepuMeHTaNbHBIX 33/1a4 10 TeMe «HemeTanmibl 1 uX COeTUHEHUS.
PacuéTrHble 3agaun
Perenue 3aa4 no Marepuaity TEMBbI.

Tema 9. METAJLJIBI U UX COEITMHEHUSI (10/16 u)

OO0masi xapakTepucTruka MeTtajuioB. llonoxkeHne 31eMEHTOB, OOPa3yIOLIMX HPOCTHIE
BelecTBa — MeTamibl, B Ilepumoauueckoil cucteme, OCOOEHHOCTH CTPOEHHMS MX aTOMOB,
paanycChl aTOMOB, 3JIEKTPOOTPULIATENIBHOCTD, CTENIEHN OKUCIeHHs. MeTasuibl B ipupojae. O6mmue
CHOCOOBI MOTY4YEHHUSI METAIIOB (MUPOMETAJUTYPIHsl, THAPOMETAILTYPIHUs, SJIEKTPOMETAIITYPrus).
IIpocteie BemecTBa — MeTauibl. MeTrauMueckass XHMHMYECKas CBS3b M METAJIMYeCKas
KpUCTa/NIM4ecKass pemérka. XapakTepHble (QHU3MUECKHue CBOHCTBA METAUIOB. XHUMHYECKUE
(BOoCcCTaHOBUTENBHBIE) CBOMCTBA METAJIOB. Psin akTBHOCTH MeTaioB. OTHOILIEHHE METAJUIOB K
HEMeTaJulaM, pacTBOPAaM COJIEH, KUCIIOT U BOJIE.

Amomunuii. CtpoeHune atoma amoMuHHS. Ero mpupojHbie COCNUHEHHS, IMOTy4YeHUE,
du3nueckue U XMMUYECKHE CBOWCTBa. B3ammozeilicTBue ¢ HeMeTaulaMu, OKCHJJaMH METaJlIOB,
pacTBOpaMu KHUCIJIOT U 1ienodel, Bogoil. CoeMHEeHHs aTlOMUHUSA, aMPOTEPHOCTh €ro OKCUa U
ruapokcuaa. KadecTBeHHas peakuuss Ha HOH amoMuHus. IIpuMeHeHue aqroMuUHUS U €ro
COCTUHEHUN.

Marauii u kaabuuid. OOIIas XapakTepUCTHKA XUMHUECKUX JJEMEHTOB TJIaBHOM
noarpymnmnsl [I rpynnel. CTpoeHne aTOMOB MarHust ¥ Kajiblus. MarHuil U Kajapluid B IIPUPOJE,
CHOCOOBI MX MONydeHHs], GU3NUECKUe U XUMUYecKre cBoiicTBa. OcOOEHHOCTH CBOMCTB MarHHs.
Baxneiimune coenuHeHus MarHus U KajibIUs (OKCUIBI, TUIPOKCHUIBI M COJIM), UX CBOMCTBA U
npuMeHeHne. KauecTBeHHas peakius Ha MOH Kanblus. buosormdeckas ponb M IPUMEHEHHE
COeMHEHUN MarHus U Kajbius. JKEcTKoCTh BOAbl U crocoObl e€ ycrpaHeHus. [IpeBpaiienus
KapOOHATOB B MPUPOJIE.

leqounbie MeTamabl. OOmas XapakTepUCTHKAa XMMHMUYECKHUX DJIEMEHTOB TIJIAaBHOM
noarpynns! | rpynmnel. CTpoeHHE aTOMOB IIEJIOYHBIX META/UIOB. PacmpocTpaHeHHe IIETOYHBIX
METAJIJIOB B IPUPOJIE U CIIOCOOBI UX MostydeHus. Pu3nyeckue U XMMHUUECKHe CBOMCTBA MPOCTHIX
BEUIECTB U BAXHEUIINX COEIMHEHUHN (OKCHUIBI, TUAPOKCUIBI, cOlM). buosnornueckas ponp u
IIPUMEHEHNE COCIUHEHUM HATPHs U KaJIus.

Kenezo. OcoOCHHOCTH CTpPOEHHUSI aToma XKelne3a, CTeNeHW oOkucieHus. IIpupoaHbie
COCIMHEHUs >Kele3a, €ro IOoJydeHHe, (QU3MYecKue U XHUMUYeckue cBoicTBa. OKCHIBL,
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rugpokcunsl u comu xkeneza(ll) u (II). Kauectsennsle peakiuu Ha uoHsl Fe?" u Fed*. Crnapnl
JkKene3a — YYTyH, cTajb. JHaUY€HHUE jKeJe3a M ero COCJUHEHHM B H3HEHHBIX Ipoleccax U B
HapoIHOM Xo3saicTBe. Koppo3ust MeTaimioB u criocoObl €€ mpe1oTBpaIieHusl.
JdemMoHCcTpauMu
1. Ilepuoanueckas cuctema xuMudeckux anemeHToB .M. Meneneesa.
. O6pa3ibpl MUHEPAIOB, METAJIJIOB U CIUIABOB, ATIOMUHUS, U3/I€TIUI U3 AIIFOMUHHUSL.
. OTBITHI, MOKA3bIBAIOIIME BOCCTAHOBUTEIHHBIE CBOWCTBA METAJLJIOB.
. BzaumopeiicTBue HaTpus U KaJablHs C BOJOM.
. OkparmuBaHue MJIaMEHH HOHAMH KaJIBIIUS, CTPOHITUS U Oapus.
. KauecTBennble peakiiuu Ha HOHBI Kajblins, Meau, nuHka, sxenesza(ll) u (111).
. BzaumopencTBue xkene3a ¢ paCTBOPAMH COJIEN U KUCIIOT.
. [Tony4yenue u uccinenoBanue cBoicTB ruapokcuaoB sxenesa(ll) u (11).
BujaeoonsIThl
1. JlemMoHCTpaIus OKCUIHOM TJIEHKU HA aTFOMUHUU.
2. BzaumojeiicTBre amoOMUHUS C OpOMOM.
3. 'openue anroMUHUS HAa BO3IyXeE.
4. 'opeHue MarHus B YIJIEKHCIIOM rase.
5. BzaumopeiicTBue HaTpUs C BOJIOM.
6. B3aumogeiicTBue xj10pa ¢ KajaueM.
7. B3aumopencTBHE XJIOpa C KEIE30M.
JlabopaTopHblie ONBITHI
16. IlonmyueHue THAPOKCHAA AQIOMHHHUS U HCCIEIOBAaHHE €ro KHUCIOTHO-OCHOBHBIX
CBOJCTB.
17. OkparmBanue miaMeHH COSIMH KalbIIUs.
18. JKécTkocTh BOJIBI U €€ yCTpaHEHHE.
19. OkparmBaHue miIaMeH COSIMHU HATPHsI U KaJusl.
20. KayecTBeHHBIE peaKkIIuy Ha HOHBI KeJe3a.
HccaenoBarenbckoe 3a1anue
Uccnenoanue 3arpsa3sHEHHON BOBI.
JloMalIHUi IKCIIEPUMEHT
2. Koppo3wus u 3ammra METaJllIOB OT KOPPO3HH.
IIpakTnyeckas padora
9. PenieHne KCIIepUMEHTATBHBIX 33124 TI0 TeMe «MeTalluTbl M KX COCTUHEHUS.
Pacuérnble 3amaun
1. Pemrenne 3a1ad no MaTepHuany TEMBI.
2. OmpeneneHue cocTaBa CMeCH, KOMIOHEHTHI KOTOPOH BBHIOOPOYHO B3aUMOJEHCTBYIOT C
yYKa3aHHBIMH pearcHTaMHu.

0 31 O\ L KW

TEMA 10. XUMUSA U OKPYIKAIOUIASA CPEJA (3/6 u)

BemectBa 1 marepuasibl B TOBCEIHEBHOM JKM3HM YelnoBeka. Mepbl 0€30MacHOCTH MpuU
oOpalieHuy C mpenaparaMd OBITOBOM XUMHHM, JieKapcTBaMu. Poiib XMMUM B peLICHUU
IKOJIOTHYECKUX NpobiieM. OXpaHa OKpyXkKarolllel Cpeibl, SHEepreTudyeckas npodsema, cblpbeBast
npobiema, mpoI0BOIbCTBEHHAS Mpodiiema.

BOCIIMTAHUE OBYUYAIOIIUXCS CPEACTBAMUA YYEBHOI'O KYPCA
«OCHOBBI HEOPTAHUYECKOW XUMHWN»

B cootBerctBuM ¢ KoHuenmuend ayXOBHO-HPABCTBEHHOTO PAa3BUTHUSI M BOCHUTAHUS
JUYHOCTH TpakaaHuHa Poccuu, Hamboliee CUCTEMHO, MOCIEIOBATENILHO M TITyOOKO TyXOBHO-
HPaBCTBEHHOE Pa3BUTHE M BOCHUTAHUE JIMYHOCTH MPOUCXOIUT B cepe obImero oopa3oBaHus,
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I/I€ pa3sBUTUE M BOCIMTAaHUE OOECIIEUEHO BCEM YKIJIAJOM IIKOJIBHOM >XM3HU. Bocnurtanue u
colManu3anus 00yJaromuxcs Ipy MOJy4eHUH UMU 0o0LIero oOpa3oBaHMs OCYIIECTBISIOTCS Ha
OCHOBE 0a30BBIX HALMOHAJIBHBIX IIEHHOCTEH POCCUHMCKOIO OOLIECTBAa, TAKUX KaK MATPUOTHU3M,
COIlMaJIbHAsl COJIUJIAPHOCTbh, IPaKIaHCTBEHHOCTh, CEMbS, 3JI0POBbE, TPyl U TBOPUYECTBO, HAYKA,
HCKYCCTBO, [IPUPO/A, YEIOBEUECTBO, U HAIIPABJICHBI HA Pa3BUTUE U BOCIUTAHUE KOMIIETEHTHOTO
rpaxaanuHa Poccun, npuHumaroniero cynp0y OredecTBa Kak CBOIO JIMYHYIO, OCO3HAIOIIETO
OTBETCTBEHHOCTb 3a HAcTosIee M Oyayliee CBOEH CTpaHbl, YKOPEHEHHOTO B JIyXOBHBIX WU
KYJIbTYPHBIX TPAJULUAX MHOTOHALIMOHAIBHOTO Hapoaa Poccun.

CucteMHOE pelIeHHEe BaXHEWIIMX 3a/1a4 Pa3BUTHUSl WHTEIUIEKTYaJbHBIX CHOCOOHOCTEH
JUYHOCTH OOYYaIOIIMXCS M BOCHUTAHMS COIMAIBHO OTBETCTBEHHBIX TIpa)<IaH IpHU3BaHa
obecrieunth M peanuzanus KoHuenmmu mnpenonaBaHus ydeOHOro mnpenmera «XuMHA» B
oOpa3oBaTenbHbIX opraHuzauusx Poccuiickoii ®enepanuu, peanu3ylOUIMX OCHOBHbBIE
o0uieo0pa3oBaTeabHbIE IPOrPaMMBbI, KOTOpast yTBepkaeHa perienreM Kosnerun Munucrepctsa
npoceenienns Poccuiickoit @enepanuu (mpotokon ot 3 aekadps 2019 r. Ne I1K-4BH).

Hensim BocnuTaHus OOYyYaroOIIMXCS OTBEYAIOT JIMYHOCTHBIE pPE3yJbTaThl OCBOEHUS
OCHOBHOI1 00pa30BaTeNbHOI MPOrpaMMBbl, BKIIOYAIOIINE OCO3HAHUE POCCUHCKOM TIpa)IaHCKON
UICHTUYHOCTH B TIOJHMKYJIBTYPHOM 00ImIecTBE; CHOPMUPOBAHHOCTD IIEIIOCTHOTO MUPOBO33PEHHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHs HAyKH; TOTOBHOCTh OOyYarommxcs K
CaMOpa3BUTHIO U CaMOOOpPA30BaHUIO, CAMOCTOSITEIIbBHOCTH U JINYHOCTHOMY CaMOOIIPEIEICHHUIO;
TOTOBHOCTb U CIIOCOOHOCTh K OCO3HAaHHOMY IOCTPOCHHUIO AalibHEHIIed WHIUBUAYAIbHON
TpPaeKTOpUU 00pa3zoBaHus, BHIOOPY mpodeccuu u MpoQecCHOHATBHBIX MPEANOYTEHHHA ¢ YIETOM
YCTOMYMBBIX  TO3HABATENIbHBIX  HMHTEPECOB; CPOPMHUPOBAHHOCTh HMX  MOTHBAIMH K
IeJICHANPABICHHONW y4eOHO-TI03HABATEIBHON JEATEIbHOCTH, YBKUTEIBHOTO OTHOIICHHS K
Tpydy, HAJIWYUE OMNbITa Yy4acTHS B COLHUAIBHO 3HAYUMOM TpyAe; CHOPMUPOBAHHOCTH
BHYTpPEHHEHN MO3UINH JIMYHOCTH KaK 0c000T0 IIEHHOCTHOTO OTHOIIEHUS K ce0e, K OKPYKaIoLUIIM
JIOASM U K JKM3HU B 11€J0M; c()OPMUPOBAHHOCTH LIEHHOCTH 3JJ0POBOTO M Oe30macHOro odpasa
YKU3HU; NHTEPUOPU3ALNIO IPABUII HHAUBUAYAIBHOTO U KOJJIEKTUBHOI'O O€30MacCHOI0 MOBEACHUS
B YpE3BbIUANHBIX CUTYalUsX, YTPOXKAIOLUIMX XH3HU MU 3/10pOBBIO JIIOJIEH; cPOPMUPOBAHHOCTh
OCHOB 3KOJIOTUYECKOW KYJIBTYphl, COOTBETCTBYIOILEH COBPEMEHHOMY YPOBHIO JKOJIOIMUYECKOTO
MBILUICHHS, HAJIU4YHe ONbITAa 3KOJOIMYECKH OPHEHTHUPOBAHHOH pe(IeKCHBHO-OLEHOYHON H
MIPAKTUYECKOHN JAESITEIbHOCTH B )KM3HEHHBIX CUTYallHsIX.

Kypc «OcHOBBI HeOpraHu4eckol XuMuu» o00Janaer OOJBIIUM BOCIHUTATENBHBIM
MOTEHIMAIIOM, KOTOPBIA pEalM3yeTCsl B XOJ€ OPraHM3allMHd KaK YpPOYHOM, TaK U BHEYPOUHOU
NeSITebHOCTH 00yYarOIIUXCSL.

OcHoBHbBIC HANIPABJICHUS] BOCIIUTAHUS 00y4al0IIUXCH
NPHU U3y4eHUH Kypca «OCHOBbI HEOPraHUYECKO XUMH I

IIaTprnoTnyeckoe BOCIMTAHUE

[TaTpuoTnyeckoe BOCIHMTAaHHE HANpaBIEHO Ha OCO3HAHHE OOYYAIOIIUMHCS POCCHICKOM
rpaXXAaHCKOW MACHTUYHOCTH, HEOOXOJMMOCTH IMO3HAHUS MCTOpUHU, KyIbTyphl Poccum, cBoero
Kpasi; NpOsBJIEHUE LIEHHOCTHOI'O OTHOLIEHMsSI K HAYYHBIM JIOCTH)KEHUSIM CBOe€ll Poaunel —
Poccun, ropaoctu 3a poccHUHCKYH0 HayKy, INIyOOKO€ yBaK€HHE K TeM, KTO CBOMM TPYIOM
IIPUYMHOXKUJI CJIaBy Haiend PoguHel.

Memoovl, hopmbl u npuémsl nampuomuiecko2o 0CHUMAaHUsA

e lI3yyeHue B pa3zIMuyHBIX TeMax Kypca Ouorpaduil ¥ HaydHBIX OTKPBITUH POCCHHCKUX
YUEHBIX-XUMHKOB, KOTOPbIE BHECIH OOJIBIIION BKJIAJ B pa3BUTHE POCCUMCKONW U MUPOBOW HayKU:
N.A. KabnykoBa («Dnektponutuyeckas auccouuanus»), H.J. 3emuHckoro («AmcopOmusy»),
H.C. KypnakoBa («CrinaBsi») # Jip.
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e BrxiroueHne CBEACHHI HCTOPUKO-TIATPUOTUYECKOTO XapakTepa, Hampumep o0
M300pETeHUH TIEPBOTO YHUBEpcaIbHOTO nmpoTuBora3a H.Jl. 3enunckum B robl [lepBoit MupoBoi
BOWHBI.

I'paxnanckoe BocnuTanue

I'paxknanckoe BOCHHUTAHME HAIpaBiIeHO Ha (OPMUPOBAHME HEMPUITHS HALMOHAINU3MA,
JUCKpPUMHUHALIMM TI0 HAIMOHAJIBHBIM M JPYTUM TPU3HAKAM; TOTOBHOCTH K BBIIIOJHEHHUIO
00s13aHHOCTEHN TpakJaHMHA, YBa)KEHUS IpaB, CBOOOJ M 3aKOHHBIX MHTEPECOB APYTUX JOIEH;
CHOCOOHOCTH BOCHPUHHMATh M JaBaTh XapaKTEPUCTUKY OTIENbHBIM HanOojiee BaXKHBIM
OOIIECTBEHHO-TIOJUTHUYECKUM COOBITUSAM, MPOUCXOMAAIIUM B CTpaHE W MHpE; MPUOOpEeTeHHe
OTIBITA YCIIEIIHOTO MEXJINYHOCTHOTO OOIIEHHUS HAa OCHOBE PABEHCTBA, T'yMaHU3Ma, CTPEMIICHUS K
B3aMMOIMOHMMAHHUIO M B3aUMOINOMOINHY; (OpMHpOBaHME TOTOBHOCTH K pPa3HOOOpa3HOM
COBMECTHOH J€ITEIbHOCTH, AaKTUBHOMY YYaCTHIO B KOJUIEKTUBHBIX y4eOHO-HCCIIET0BATEIbCKUX,
MPOEKTHBIX U APYTUX TBOPUECKHUX PAOOTax, B PEHICHHH KOHKPETHBIX MPOOJIEM, CBSI3aHHBIX C
opranu3zaiyei yaeOHoi paOoThl 1 BHEYPOUHOH JEATEIbHOCTH, COOJIIOJICHUEM TIPaB U MHTEPECOB
oOydaromuxcsi, MpaBUil y4eOHOW JUCIHUIUIMHBI, YCTaHOBIEHHBIX B 00pa3oBaTeilbHOU
OpraHM3ali; TOTOBHOCTH K YYacTHIO B TI'yMaHHUTapHOM JEATENbHOCTH (IIOMOUIb JIIOJSM,
HY>KJAIOIIMMCS B Hel; BOJIOHTEPCTBO).

Memoovl, ghopmbi u npuémul epaxcoanHcko2o 60CHUMAHUS

e JleMoHCTpaIisi MHTEPHAIIMOHATIHHOTO XapaKTepa HAayKH, O3HAKOMIICEHUE YYalllUuXCs C
HAyYHBIMU OTKPBITUSMU W BKJIAJJOM B MHPOBYIO HAyKy 3apyOeXHBIX YUYEHBIX MPOILIOTO M
copeMeHHocTu: C. Appenuyca («DiekTpoiauThueckas auccouuanus»), A. MyaccaHa
(«"amorensi»), A. JlaByasbe, J[. Pesepdopna, I'. KaBenauma, K. Illeene («A3ot»), 0. JInubuxa
(«MunepanbHbie yoopenusn»), X. Opcreaa («AmoMuauin»), I'. 13Bu («MarHuii 1 KajibLui»).

e ObcyxaeHue yuepoa, KOTOPbIH HAHOCAT HAPOJHOMY XO3HCTBY KOPPO3HsI METAIJIOB U
HCITOIB30BaHNE KECTKOM BOJIBI.

¢ BrinonHeHue 1a00paTOPHBIX OMBITOB U MPAKTHYECKUX pa0dOT B Mapax M rpymnmax.

¢ BrinonHenue uccinenoBaHuii M pa3paboTKa MPOEKTOB MO Pa3IMYHBIM TeMaM Kypca B
napax M rpymnmnax.

e Co0uto/IeHre AUCIUIUIMHBI ¥ [TPABUJI MOBEICHUS B KaOWHETEe XUMUH.

e BrinongHeHne XOpoWIO MOATOTOBICHHBIMU YYAIUMMCA POJHM KOHCYJIBTAaHTOB H
MOMOITHUKOB TPU IMPOBEJEHUU YPOKOB, IMOMOIIb TOBapHUIAM, HCIBITHIBAIOIIUM 3aTPyIHEHUS
MIPY BBITIOJTHEHUH 33JaHUN YUUTEIS.

dopmMupoBaHHe NPEACTABICHUN 0 HAYYHOH KapTHHEe MUPa
dopMupoBaHUE TPEACTaBICHUHA O HAydHOM KapTHHE MHUpa  IOApPa3yMeBaeT
(opMHpOBaHHE OCHOB HAyYHOI'O MUPOBO33PEHHUS, COOTBETCTBYIOILEIO COBPEMEHHOMY YPOBHIO
pa3BUTHSA HayKd; (OPMUPOBAHHME TOTOBHOCTH K CaMOpa3BUTHIO U CaMOOOpPa30BaHUIO,
MPOSIBIICHUIO HHTEpEca K CAaMOCTOSATEIbHOM I103HABATEIbHOW JEATEIBbHOCTH, PAaCLIMPEHUIO
CBOMX 3HAaHUU O MPUPOJIEC U OOIIECTBE, COBEPIICHCTBOBAHUIO CBOCH SI3LIKOBOM M UHMTATEIHCKOU
KYJBTYpBl KaK CPEJCTBa MO3HAHUS OKPY)KAIOLIETO MHUPA; Pa3BUTHE CHOCOOHOCTH K YCHEIIHOW
aJanTalyd B OKPYXKAIOIIEM MHpPE € YYETOM HM3MEHSIOUIEHCS NPUPOAHON, COUHMAIBHON H
UH(POPMALIMOHHOM CpeIbl.
Memoowi, popmbl u npuémol popmuposanus npeocmasienuti 0 Hay4Hou KapmuHe Mupa
e OOpMHUPOBAHHUE OCHOB HAay4YHOI'O MHUPOBO33PEHUS, COOTBETCTBYIOILIETO COBPEMEHHOMY
YPOBHIO DPa3BUTHS HAyK O IPUPOJE, OCYLIECTBIAETCA HAa KaXJAOM YPOUYHOM U BHEYPOUHOM
3aHATHH.
e JleMOHCTpanusi ¥ INPOBEACHUE OIIBITOB, WUIIOCTPUPYIOLIUX MPUYMHHO-CIIEICTBEHHYIO
CBS3b SBJEHUN, MX II03HABAEMOCTh: JEMOHCTPALMOHHBIE OIBITHl «JIEKTPOIPOBOAHOCTD
pPacTBOPOB HEKOTOPBIX BeELIECTB», «PacTBOpeHuMe amMmuaka B BOJE», OIBITHI, ITOKAa3bIBAIOIIHE
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3aBHCUMOCTh CKOPOCTH XMMHYECKHX PEaKIUil OT Pa3NMYHbIX (aKTOPOB, BIMUSHUE Pa3IMYHBIX
(bakTOpOB HA XUMUYECKOE PaBHOBECHE U JP.

e BrInoJIHEHKE 3aaHUH 110 ITOUMCKY IPUYUHHO-CIIEACTBEHHOM CBA3U siBiIeHUN. Hanpumep:

YCTAaHOBUTE 3aKOHOMEPHOCTM W3MEHEHHs XApPAaKTEPUCTUK W CBOMCTB aTOMOB B
3aBUCHMOCTH OT IIOJIOKEHMS JIEMEHTOB B Ilepuonnueckol cucTeMe XMMHMUYECKUX 3JIEMEHTOB
J.. Menneneena;

00BSCHUTE, IOYEMY B KOCTPE IIENKH CrOParOT HAMHOI'O OBICTPEE, YEM LIETIOE II0JIEHO;

00BsICHUTE, TIOYEMY a30T BCTpEUYaeTCsl MPEHMMYLIECTBEHHO B BHJIE MPOCTOrO BEIIECTBA,
KHACIOPOA — W B BHUJAE MPOCTOrO BEIIECTBA, U B CBA3AHHOM COCTOSIHMH, a (QTOp —
HCKJIFOUUTENIBHO B COCTABE COECIMHEHHU;

00BSICHUTE, TOYEMY Ha KHCIIBIX [T0YBaX MPUMEHSIOT (OCHOPUTHYIO MYKY H IP.

e PaccMoTpeHre KpyroBOpOTOB 3JIEMEHTOB B mpupone (asora, gocdopa, yriepona) xak
MaTepuaIbHOW OCHOBBI (PYHKIIMOHUPOBaHUS OHOChEpHI.

e lI3yueHue sBIeHUS aJUIOTPONUH KaK OJHOM U3 MPUYUH MHOTOOOpa3usl BEIIECTB.

e YCTaHOBJICHHE MEXIIPEIMETHBIX CBsA3eil ¢ Ouonoruei, pusmkoii, reorpadueit B xoxae
M3Yy4YEHUsl MaTepuaia U BbIIIOTHEHUS 3a/laHUMN:

pacKpbITHE MO3UTHUBHBIX OHMOJIOTUYECKHX (YHKIUH TaJOreHOB (XaJIbKOI€HOB) U HUX
HEraTUBHOTI'O BIIMSHUS HA )KUBOW OPraHU3M;

W3Yy4EHUE IPUYHH JJIEKTPONPOBOAHOCTH BOJHBIX PACTBOPOB U PACIUIABOB AJIEKTPOJIUTOB;

uzydeHue GopM HaXOXKJIEHUS DJIIEMEHTOB U BEIIECTB B MPHUPOAE, BaXKHEUIINX
MECTOPOKIACHHI MTOBAPECHHOU COJIH, (hOCPOPUTOB, alTATUTOB, KATMWHBIX COJICH, J)KEJIC3HBIX Py U
Ap.

e JleMOHCTpalusl POy MaTeMAaTUKU KaK MHCTPYMEHTa oOpaOOTKU pe3yabTaTOB HAYYHBIX
HCCJICTOBAHHM B X0JI€ PELICHUS pacYETHBIX 3a/1a4, TOCTPOCHUS IPapuKOB U T.1.

e OOcyxJeHHe CBEACHMM O NMPUMEHEHHMH H3y4daeMbIX BellecTB (KHMCIOpoJa, BOJOPOJa,
XJI0pa, COJISTHOM, CEpHOM M a30THOM KUCJIOT, CEPhI, aMMHUaKa, aJlOMUHUS U JIp.).

e lcnonb3oBaHue 3adaHUi, TPU BBINOJIHEHUH KOTOPHIX HEOOXOAMMO oOpalleHue K
JIOTIOJIHUTEIILHOM JINTEpaType U HHTEPHET-pecypcam.

e DBrinmonHeHuWe TBOPYECKMX 3aJaHUM IIO3HABATEIBHOIO XapakTepa: IOATOTOBKA

COOOIIeHNH U Mpe3eHTaIMi 110 pa3HOOOpa3HbIM TeMaM; COCTAaBIEHHE KPOCCBOPOB.

JlyXOBHO-HPaBCTBEHHOE BOCIIUTAHHE

JlyXOBHO-HpaBCTBEHHOE BOCIIUTAaHUE HANpPABIEHO HAa (OPMUPOBAHUE HETPHUSATHS JHOOBIX
HapyLIEeHUH COLMAIBHBIX (B TOM YHCIIE€ MOPAJbHBIX W TNPABOBBIX) HOPM; OpPHEHTALMM Ha
MOpaJIbHbIE IIEHHOCTH W HOPMBI B CUTYAIIMsIX HPABCTBEHHOTO BBIOOPA; OIICHOYHOTO OTHOIICHHSI
K CBOEMY ITOBEJICHHUIO U MTOCTYIIKAM, a TAKXKE K MIOBEICHUIO U NMOCTYIKaM JPYTUX.

Memoowi, hopmel u npuémvl 0yX08HO-HPABCMBEHHO20 BOCHUMAHUS

e llcrionp30BaHMe 3aJjaHNH, OIpa3yMEeBaIOIINX OPraHU3alMI0 OLICHOUYHON JeATEIbHOCTH:

COCTaBJICHHE 33/IaHUM, TIPeJHA3HAYEHHBIX U1 IPOBEPKU 3HAHUN OJIHOKJIACCHUKOB;

pa3paboTKa 3TaJOHOB Il CAMOIPOBEPKU 3HAHUH yUyaIuxcs;

BBIITOJIHEHUE 3aJlaHWid, CBS3aHHBIX C OIEHKOW MPAaBWIBHOCTH WM HENPaBUIBHOCTH
CyX/eHull, HailieHHbIX B IHTepHeTe WK BBICKa3aHHBIX BOOOpa)KaeMbIMH YYaIIUMUCS.

e OOcyxnenue cBeneHui o Tparmdeckoil cyapoe yu€neix (K. I'eii-Jlroccak, I'. J[oBw,
JI. Temap u ap.), cnocoOCTBYIOIIMX (OPMUPOBAHUIO OPHEHTAIIMM HA MOpaJbHBIC IIEHHOCTH U
HOPMBI B CUTYyallUsIX HPABCTBEHHOT'O BBIOOpA.

JIKOJIOTHYEeCKOe BOCIIUTAHHE
OKOJIOTUYECKOE BOCIMTAHHME HAMNpPaBIC€HO HA OBJAJCHHE OCHOBAMHU DKOJIOTMYECKON
KYJIbTYpbl, HENPUATHE JEHUCTBHUM, IPUHOCAIIMX Bpel OKPYXKAIOLIEH Ccpele; ydacTue B
NPAaKTUYECKON JIeATENbHOCTH SKOJIOTMYECKOM HaNpaBIEHHOCTH; MpPOBEICHHE pPe(IeKCUBHON
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OLIEHKHA COOCTBEHHOI'O 3KOJOIMYECKOIO TMOBEACHHUS M OLIEHKU IMOCIEACTBUN NEHCTBUN IPYrux
JIO/ICH 1JIs1 OKPY>KAKOIIEH Cpeibl.
Memoovl, ghopmbl u npuémbl IKOI02UUECKO20 BOCHUMAHUS

e ll3yuenue cBeieHMII O BaXKHEHUIIUX SKOJIOTMUECKHUX MpoOeMax COBPEMEHHOCTH H
Meronax OOpbObl ¢ HUMHU (KHCIOTHBIC IOXIHU, pa3paboTKa ajlbTePHATHBHBIX HCTOYHHUKOB
SHEpruu, oO0pa3oBaHHE CMOra, Bpea W30BITOYHOIO BHECEHHUS B IOYBY a30THBIX yIO0OpEeHHH,
NapHUKOBBIN 3D (DeKT).

e l3yuenue paznena «XUMHS M OKpYyKaollas cpena», o00OLIAIONIero CBEACHUS O
BEIIECTBaX U MaTepuaiax B MOBCEJHEBHOM XU3HU 4YeJIOBEKa MU O POJIM XUMHUU B PELICHUU
IKOJIOTHYECKUX MPOOIIEM.

e l3yueHue cBeneHUN O (PU3MOJIOTMYECKOM JEUCTBUU BEIIECTB: XJiopa, gropa, Opoma,
M0Jia, XJIOPOBOAOPOJA, CEPOBOJIOPOJAA, CEPHUCTOrO TIa3a, CEPHOM KUCIOTHI, OKCHJOB a30Ta,
amMmMuaka, gocdopa u ap.

e DopMUPOBAHME MOHATHA O MPEICIBHO JIOMYCTUMOW KOHLEHTPALMHM 3arpsi3HSAIOLIUX
BELIECTB HAa MPUMEPE CEPOBOJOPOAA, a TAKXKE MPU PELIEHUH COOTBETCTBYIOIMX PacCUETHBIX
3ajad.

e lI3ydyeHne CBeNEHUI O CrocoOax MpPeAOTBPAIICHUST BPEIHOTO BO3JICHCTBHS BEUIECTB HA
OpTraHHu3M U MEePBOI MOMOIIY MPU OTPABICHUSIX, 0XKOTaX U Ap.:

nepBasi IOMOILb IPU MOMNAJaHUU Ha KOXKY KUCIOThI WK HIENOYN;

Coco0 coOMpaHus pa3IuTON PTYTH (IeMEPKYpHU3aIHs);

nepBasi IOMOILb IPU OTPABICHUH CEPOBOJOPOJIOM, YTaPHBIM I'a30M;

paBuiia pa30aBlIeHUsI CEPHOI KUCIOTHI BOJOH U IIp.

e lcnonp3oBaHue 3alaHHid, aKTYaJTU3UPYIOIIUX HEOOXOAWMOCTH OCHOB 3KOJIOTMYECKHX
3HaHMI:

KaK B JIOMAIlIHUX YCJIOBUSX YMEHBUINTH COAEPKAHHUE XJIOPA B BOJAOIPOBOJHON BOJE;

B KaKol €MKOCTH CTUpaTh O0€NbE ¢ XJIOPCOAEPIKAIIUM OTOCIUBATENIEM;

KaK CKa)KeTcs MOBBIIIEHHOE COJIEpKaHUe HUTPAT-MOHOB B OBOLIAX M (PPYKTax Ha 3/10pPOBbE
yeJioBeKa U JIp.

e BrmonHeHune 3agaHMi  3KOJOTMYECKOIO COJAEP)KaHUs: HalucaHue pedepaTos,
MOJIFOTOBKA COOOIIEHUH IO COOTBETCTBYIOIIIMM TEMaM.

e Opranu3zanus UCCIeA0BaHNN IKOJIOTUYECKOTO COACPKAHMS:

MICCJIEJOBAHNE BIIMSAHUS KACIOTHBIX JOXKIEH Ha OKPYKAIOILYIO CPENY;

U3MEpEeHHNE KUCIOTHOCTH OCaIKOB;

HCCIIEIOBAHUE 3arpsA3HEHHON BOJIBI;

KOppO3Hs U 3alUTa METAJIJIOB OT KOPPO3HH.

du3nyeckoe BocnuTanue u popMupoBaHue KyJIbTYPhI 310POBbS

dusnyueckoe BOCIUTaHUE U (HOPMUPOBAHHE KYIbTYPhI 3J0POBbsl HAIIPABJICHO HA Pa3BUTHE
OTBETCTBEHHOTO OTHOIICHUS K XM3HH M YCTAaHOBKHM Ha 370POBBIA 00pa3 )KU3HH — TPABUIIBHOE
NUTAHUE, BBIMOJIHEHUE CAHUTAPHO-TUTMEHHWYECKUX IpaBWJI, OpraHM3alus Tpylda U OTAbIXA;
HENpUSTHE BPEAHBIX IMPUBBIYEK (YIOTPEOIEHUE alIKOroJis, HAPKOTUKOB, KYpeHHE) U UHBIX POpM
Bpena JUisl (pU3MUYECKOro M TCUXHYECKOTO 3JI0pOBbs; (hOpMUPOBAHHE HABBIKOB 0E30MACHOTO
MOBE/IEHNS, TOTOBHOCTU K (U3NYECKOMY COBEPIIECHCTBOBAHMIO, COOJIIOJICHUIO MOJBUKHOIO
o0pa3a XKHU3HH, K 3aHATHAM (PU3HUECKON KyJIbTYPOH U CIOPTOM, Pa3BUTHIO (PU3MUECKUX KaYeCTB.

Memoowi, hopmwvl u npuémvi huzuueckoco 80CNUMAaHUSL

e BrinojgHeHWe CaHUTAPHO-TUTMEHWYECKUX IMPaBMJ OpraHM3allid TpyAa U TpaBHI
0€30I1aCHOCTH IIPH BBIIOJIHEHUH J1a00PATOPHBIX ONBITOB, IPAKTUYECKUX paOOT Ha 3aHATHSIX.

e BrimonHeHue 3aJaHM, aKTyaJU3UPYIOIIUX HEOOXOIUMOCTh COOJIONEHUS IPABUI
0€301aCHOCTH, HAllpUMEp aHaJU3 OLIMOOK, KOTOpbIE IOMYCTHJI BOOOpa)kaeMblii YUYEHUK MpHU
IPOBE/ICHUH OIbITA.
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e l3yueHue cBeACHUNH O OHOJOTHMUYECKOW PpOJIM BELIECTB, BO3JCHCTBHM BEIIECTB U
MaTepHaJIOB HAa OPraHU3M YeJIOBEeKa:

3HAYEHHUE BOJOPOAHOTO MTOKA3ATEIISl B MEIULIHE;

BO3JCHCTBUE HA OPraHU3M Y€JIOBEKa raJloreHOB;

POJIb COJISTHOM KHUCIJIOTHI B OPraHU3ME YEJIOBEKA;

WCITOJIB30BaHNE COCTMHEHUI OpoMa NpH JISYCHUH HEPBHBIX 3a00JICBaHU;

HCIIOJIb30BaHNE aMMHaKa B MEIUIIMHE;

poiib pochopa, KpeMHUS, HATPHS, KT, MarHH, KJIbITUs, )Kelie3a B OpraHUu3Me U JIp.

e BrinosHeHUE 3a1aHUi, CBA3aHHBIX C OPTaHU3ALMEN TPABUIIBHOTO MTUTAHUS.

e OOCyXJIeHHE CBEJCHHI O MaryOHBIX MOCJEICTBUIX JJIsi OpraHu3Ma 4eJOBeKa BPEAHBIX
MIPUBBIYEK: BO3JICHCTBHS HAa OPraHU3M YTapHOTO Ta3a, COJEP)KAIIETrocs B TAOAYHOM JIbIME.

o OopMHUpPOBAHUE TPUBBIYKH COOJIIOJICHUS TPABHJ OE30MACHOCTH IPH HCIIOIH30BAHUH
NpuOOPOB U MATEPHAIOB BO BpPEMs BBIMOJHEHHUS JIOMAIIHUX SKCHEPUMEHTAIBHBIX 3aJIaHUM,
MIPOCKTHBIX U UCCIIEIOBATEIIbCKUX padOT MO XMMUH.

TpyaoBoe BociMTaHue

TpymoBoe BOCIMTaHHE HAIIPABJICHO HA (DOPMHUPOBAHHUE YBAKEHUS K JIFOISIM JIFOOOTO TpyAa
U pe3ysbTaTaM TPYAOBOM JNEATENbHOCTH; OEPEKHOr0 OTHOLIEHUS K JINYHOMY M OOIIIECTBEHHOMY
MMYIIECTBY; CTPEMJICHUSI K OCO3HAHHOMY BBIOOPY U MOCTPOCHHUIO WHIUBUIYAIbHOU TPAEKTOPUHU
oOpa3oBanusi ¢ y4€ToM mpeanonaraeMoi Oyaymiei mnpodeccuu; NPOSBICHHE HUHTEpeca K
PO OPUEHTAIUOHHOMN JEATEIHLHOCTH; Y4aCTUE B COLIMAJIIBHO 3HAYUMOM OOIIECTBEHHOM TpPY/Ie
BO 0J1aro 00pa30BaTEILHON OpPraHU3aIliy, POTHOTO Kpasi.

Memoosi, hopmol u npuémvl mpy0o8o20 80CNUMAHUS

e OBnazeHue pSAOM YMCTBEHHBIX M NPAKTHUECKUX JACUCTBUN, (HopMHpOBaHUE
MO3HABATEJIbHBIX HHTEPECOB, PAIMOHAIBHBIX MPUEMOB YMCTBEHHOW NIEATEIIBHOCTH TpHU
PEIICHUH 33124 U BBINOJIHEHUH YKCIIEPUMEHTAIbHBIX 3aIaHUM U ONIBITOB.

e ®opMupoBaHue KyIbTYypbl YMCTBEHHOTO TpyAa:

OBJIQJICHHE YMEHHMEM IIeJICTIONaraHusl pu HCToiab30BaHuu pyopuku «lloctaBpTe 11€mM»,
UMEIOIIeics B Havase KaXkJoro naparpada;

OBJIQJICHHE QJITOPUTMaMHU  BBIMIOJHEHUS  ONPENEIEHHBIX JIGUCTBUH:  COCTaBIICHHS
YpaBHEHUW  JIMCCOLMALMM, HMOHHO-MOJIEKYJISIPHOTO  ypPaBHEHHUS  pEaklUHH, ypaBHEHUS
OKHCITUTEIHFHO-BOCCTAHOBUTEIILHON PEAKIIMK METOI0M 3JIEKTPOHHOTO OajaHca u Jp.

e lI3yueHue CBeJEHUU O NMPUMEHEHHM BELIECTB, MAaTEPUATIOB U PEAKLUUN B Pa3IUUYHBIX
00J1aCTSAX XO35MCTBEHHOM JCSITEIIbHOCTU U OBITY:

3HA4YE€HHE BOJIOPOJIHOTO NOKA3aTelNs ISl CEIbCKOX O35 MCTBEHHBIX KYJIBTYD;

MPUMEHEHNUE OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX IPOIIECCOB B IMPOMBINIJICHHOCTH, B
MIPOU3BOJICTBE;

3HAYCHHUE KaTAIM3aTOPOB B MPOMBIIIJIEHHOCTH;

MPUMEHEHHE COeTMHEHNI OpoMa B aHAJIOTOBOM (oTorpaduu;

MUHEpaIbHBIC YA0OPEHUS U TIpaBUjia UX UCIIOH30BAHNS,

BU/JIbI METAJUTYPTUYECKUX MTPOLIECCOB.

e [IpoBenenne uccne0BaHN MPAKTUKO-OPHUEHTHPOBAHHOTO XapaKTepa:

uccienaoBanre pH HEKOTOPBIX PACTBOPOB U COKOB;

MOJIy4eHHE MOYBEHHOI'0 pacTBOpa U omnpeaeneHue ero pH;

M3y4eHUE PACTUTEIbHBIX HHINKATOPOB.

e llcnionb30BaHME 3a/1aHU, CBA3aHHBIX C IPUMEHEHUEM BEUIECTB, MATEPUATIOB U PEAKIIUI
B Pa3IMYHBIX 00JIACTAX XO3SIMCTBEHHOM JESITEIIBHOCTH U OBITY:

MOUCK CBEACHUN O 3HAYEHUU BOJIOPOJHOTO IMOKa3aTelis B MPAKTHUUECKOW NESITeIbHOCTU
YeJIOBEKa;
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MOJTrOTOBKA COOOLIEHUH 1O TeMaM «PoJib OKHUCIUTENbHO-BOCCTAHOBUTEIBHBIX MPOIIECCOB
B IIPOMBILIIICHHOCTHY; «POJIb KaTanu3aTopoB B COBPEMEHHOM IIPOM3BOACTBE» U IIP.;

nepeurcieHne  npodeccuil,  CBA3aHHBIX C  OCYIIECTBICHHEM  OKHCIHTEIHHO-
BOCCTAaHOBUTEJIBHBIX PEAKLUI HA IPAKTUKE;

IIPUBE/ICHUE IIPUMEPOB pEaKLUl, W3MEHEHHE CKOPOCTH KOTOPBIX MMEET 3HAaYeHUE Ha
IIPOU3BOJCTBE U IIp.

e Vcnonb30BaHue 3aaHuil, NOOYKJAIOUINX YYAIIUXCSl B KOHLE M3YYEHMs KaXJA0H TEMBI
IPOaHAJIU3UPOBATh, 1€ B KHU3HU MOTYT MPUTOJUTHCS MOJTYYEHHBbIC 3HAHUA, YeM ObUI 3HAUUM
JUI HUX y4eOHBINA MaTepual.

e li3ydyeHne mpoueccOB M 3aKOHOMEPHOCTEH, JIEKAIIMX B OCHOBE TEXHOJIOTMYECKUX
IIPOLIECCOB.

e Pemenue pacu€THbIX 3a/a4 (HampuMmep, 1o ONPEIESICHUI0 MACCOBOM J10JIM NMPUMECH) U
BBITNIOJIHEHUE KaUE€CTBEHHBIX 3aJaHUM ITPOU3BOJICTBEHHOTO CONEPIKAHHUS.

e Opranuzauusi U MPOBEJEHUE YUYEOHBIX SKCKYpCHH Ha NpeAnpusATHs, IPOU3BOJICTBA, B
XUMHUYECKHE J1a00paTopru, B TOM YHCIIE BUPTYaJIbHBIX.

e [IpoBeneHue ydeOHBIX W HAyYHO-IIPAKTUYECKMX KOH(pepeHLul, CeMHHapOB IO
npo0iemMaM, CBA3aHHBIM C HMCIIOJF30BAaHHEM BEIIECTB M PEaKIUil B MPOMU3BOACTBEHHOU cdepe,
pa3sBUTHEM HayYHO-TEXHUYECKOH cepbl IKOHOMUKH.

e Opranmzanus BCTPEY C NPEACTABUTEISIMH MPO(ECCHid, CBSI3aHHBIX C XHUMHEH,
OpHEHTAIUsl OOydYaloUMXCs Ha NpoQeccuu, CBA3aHHBIE C XUMHEW. PAacCMOTPEHHE TEM,
CBSI3aHHBIX C IPOMBIIIICHHOH c(hepol, CenbCKUM X039HCTBOM, MEUIIMHOM, KyJIbTYypOi, OBITOM;

00CyX/JIeHUE BIHUSIHUS XUMUH HAa pa3BUTUE HAYKU U [TPOU3BOJICTBA;

o0CyX/leHue 3HA4YeHHUs MEXKIPEAMETHBIX 3HAHUH W HUX POJIM B MNPO(HecCHOHAIBHOM
CaMOONPEEICHUN 00YyYarOIINXCsl.

JcTeTHYECKOE BOCIIMTAHUE

DcTeTn4ecKoe BOCIIUTAHUE HAIlPaBJIeHO Ha (OPMUPOBAHUE XYA0KECTBEHHO-3CTETHUECKON
KapTHHBl MHpa, IOHMMaHHE MPEKPaCHOT0 U 0e300pa3HOro; SCTETUYECKOE BOCIPHUITHE
OKPYKaIOIIEH 1eMCTBUTEIBHOCTH.

Memoovl, ghopmbl u npuémel scmemuueckoeo 0CHUMAHUSA

e OOparienue K (hparMeHTaM MPOU3BEACHUN PYCCKUX U 3apyOeKHBIX MUcaTeNIel U 03TOB
(A.K. Hoitna, A.A. ®era, A.C. Ilymikuna, U. CenpBunckoro, B.B. MaskoBCKOro u Jp.) ¢ eNbio
NPUMEHEHUS XUMHUECKUX 3HAHUI MPU aHaIIu3€e UX COAEPIKAHUS:

e OOcyx/1eHue CBEJICHUH 00 MCTOPUKO-KYJIBTYPHBIX MMaMATHUKAX:

CBEIICHMSI O Pa3pyLICHUH CKYJBNTYpP U apXUTEKTYPHBIX COOPYKEHUH IOJ BO3ACHCTBHEM
KHUCJIOTHBIX OCAJIKOB U HEOOXOAMMOCTh MPEJOTBPAIIEHUS 3TOTO SIBJICHUS;

XUMHUYECKHH COCTaB PA3JIMYHBIX CTEKOJ, XpycTaus, pyOMHOBOIO CTEKJa, M3 KOTOPOTO
caenanbl 3BE31161 MockoBckoro Kpemuis;

co3nanue M.B. JIoMOHOCOBBIM MO3auUHBIX KapTHH;

COCTaB JIParolieHHbIX KaMHel (aiMaza, pyOHHOB, candupos).

e llcrionb30BaHe CBEJCHUN O XUMHUECKUX CITOCO0aX MPUAAHUS U3AETHIM SCTETUYECKOTO
BUJa (MCHOJb30BaHUE KOHLEHTPUPOBAHHOM a30THOM KHUCIOTHI Ul OKpAIIMBaHUS PYXKEHHBIX
JIOK; MPUMEHEHHE OKCHJIOB METAJUIOB JUIsl OKPACKM CTEKJIA, TUIICA JUIs U3TOTOBJICHHUS JICITHBIX
yKpalieHu#, CTaTy3ToK).

MATEPUAJIBHO-TEXHUYECKOE
N YYEBHO-METOJANYECKOE OBECIIEYEHUME KYPCA
«OCHOBBI HEOPTAHUYECKOH XUMHW»

Jns mpoBeneHus 3aHATUN B paMkax Kypca «OCHOBBI HEOPTaHUYECKOW XUMHUU» B TIOJHOM
00BEME MOXKET OBITh 3a/IeHCTBOBaHA MaTEpUAIbHO-TEXHUYECKas 0a3a kaOuHeTa XUMUH.

[Ipennaraemasi mporpaMMa peanu3yercsi B  y4eOHO-METOJUYECKOM  KOMILIEKTE,
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BKJIIOUAIOLIEM CIIEAYIOLINE U3TaHMsL.

1. TIIporpamma kypca «OCHOBbl HEOpPraHMYECKOM XuUMHMH» a1 (-9 KiaccoB
0011e00pa30BaTEIbHBIX OPraHU3ALNH.

2. YuyeOHUKH T0 Kypcy «OCHOBBI HEOpraHMYecKOW xumuu» g 7, 8§ u 9 Kiaccos
0011e00pa30BaTEIbHBIX OPraHU3ALNH.

3. DaekTpoHHbIe (OPMBI YUYeOHHKOB. DIJIEKTpOHHas Qopma ydeOHHKA — TOJHBIN
COJIepKATENNbHBIM aHAJIOT NEYaTHON BEPCHH, JOMOJHEHHBIH PAa3IMYHBIMH MEINA00BEKTaMH, B
TOM YHUCJI€ UHTEPAKTUBHBIMU, U (YHKIIMOHAJIOM, JIeIa0IIUM paboTy ¢ y4eOHUKOM KOM(OPTHOIA.

4. MeToanveckue mocooust k yueonnkam «OCHOBBI HEOPTaHUYECKOU XUMHUN» Uit 7, 8 U
9 xmaccoB. Meronuyeckue mOCOOMsST BKIIOYAIOT NPUMEPHYIO padouyid mporpammy c
METOJMYECKUMH PEKOMEHJALUSAMHU 110 OPraHU3all{d U IPOBEIEHUIO YPOKOB, METOJIUYECKHE
PEKOMEH/IallMH MO0 BOCIIUTAHUIO 00yUYaIOIIUXCsl IpU U3ydeHHH Kypca «OCHOBBI HEOPraHUYEeCKOU
XUMHUN.

5. Terpamm Aas NMpakTHYECKUX pador it 7, 8§ u 9 wiaccoB. Oty padoune TeTpaau
MO3BOJIAT OOYYarOIIMMCSI CBECTH K MUHUMYMY BpeMsI COCTABJIEHUS OTYETOB HAa MPAKTHYECKHUX
3aHATUAX U, COOTBETCTBEHHO, OOpaTUTh OOJIbIlIeé BHUMAaHHUS Ha CaM JKCIIEPUMEHT, MPUoOpecTu
MPaKTUYECKHE YMEHHUS, MHOTHE U3 KOTOPBIX MPHUTOASITCS UM B MOBCEIHEBHOW JKU3HH, & MOXKET
ObITh, U B Oynyiei mpodeccuu.

6. IMocooust «Texkymuii ¥ UTOroBbIii KOHTPOJIb» 10 Kypcy «OCHOBBI HEOPTraHHYECKOU
xumun» 115 7, 8 u 9 knaccoB. B HUX mpuBeneHbl pa3HOOOpa3HbIE 3a/1aHUs, KOTOPbIE, HAPSAY C
UMEIOUIMMHCS B Y4€OHUKAX, OKa)XyT NOMOUIb YYMTEII0 B OpraHU3alMu CAMOCTOATEIbHOU
paboThl yJaluxcs MO 3aKperyieHUI0 M3y4eHHOro MaTepuana (3aaHus K KaKIoMy naparpady
yueOHHUKa), 10 €ro OOOOLIEHUI0 M CHUCTEMaTH3aluu (KOHTPOJbHBIE PAOOTHI 1O OCHOBHBIM
paszzenam, a Takxke 3aganus B popmate ['MMA) u orieHke 00pa3oBaTeNbHBIX Pe3yIbTaTOB.

7. Ilocodue «Tumbl XUMHYECKUX 33724 U CMOCOObI MX pemeHus». B HEM moapoOHO
paccMOTpeHbI pa3HO0Opa3HbIe CIIOCOOBI PEIIEHHUS BCEX TUIIOB PACUETHBIX XMMHUYECKHX 3a/1a4.
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