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BBEJAEHUE

[Ipumepnass oOpa3oBarenbHas mporpamMMa y4deOHOro kypca «OCHOBBI HEOPTaHHYECKOM
XUMHUK» pa3paboTaHa B COOTBETCTBHM C TpeboBaHusMH DenepaabHOro TOCyAapCTBEHHOTO
00pa30BaTEeNLHOTO CTAaHJApTa OCHOBHOI'O OOIIEro o0pa3oBaHMA K pe3yiabTaTaM OCBOCHUS
OCHOBHOM 00pa30BaTEIHLHOM MPOTPaMMBbI OCHOBHOT'O 00IIIETO 0Opa30BaHuUs.

[Iporpamma Kypca BKIIIOYAeT MOSICHUTEIBHYIO 3alHCKY, B KOTOPOH pacKphIBAIOTCS LIEIH
U3y4CHHUS JaHHOTO Kypca M METOAMYECKHE IOAXOABI K €ro MOCTPOCHHIO, MaéTCs ero oomas
XapaKTepPUCTHKAa M PACKPHIBAIOTCS OCHOBHBIC COJIEP)KATEIbHBIC JIMHHUM, ONPENENseTCs MECTO
Kypca B y4eOHOM ILJIaHe.

[Iporpamma yctanaBivuBaeT TpeOOBaHUS K INIAHUPYEMBIM TUYHOCTHBIM, METAIPEIMETHBIM
U TIPEIMETHBIM pe3yJbTaTaM OCBOCHHUS OCHOBHOI 00pa3oBaTeNbHOM MPOrpamMMbl, ONpeneiseT
coJepkaHue y4eOHOro kypca «OCHOBBI HEOPTaHMYECKOH XHMMHW», OCHOBHBIE METOJWYECKHE
MOJXO/IbI K 00YYEHHIO, BOCIIUTAHUIO U PA3BUTHIO 00YYAIOIIMXCS IPU €r0 U3YUYEHUU.

[Iporpamma BBITONHSAET 1B€ OCHOBHBIE (DYHKITUH:

* nH(POPMAIIMOHHO-METOIMYECKYIO, MO3BOJISIONIYI0 BCEM YYaCTHHKaM 00pa30BaTEIbHOTO
npolecca MOJMYYUTh MPEACTABICHHE O IENAX, COIEpKaHWM, OOuiel cTpaTeruud oOy4deHHH,
BOCIIUTAHUSI M Pa3BUTUS OOy4arOMIMXCS TpPU H3YyuYeHUH Kypca «OCHOBBI HEOPraHHMYECKOU
XUMUN»;

* OpPraHU3alMOHHO [UTAHHPYIOLIYIO, IPEIyCMAaTPUBAIONIYIO BBIJICJICHUE ITAIIOB O0yYCHUS,
CTPYKTYpHpOBaHHE Y4eOHOrO MaTepHaia 10 roJaM OOydYeHHs, pa3jeiiaM U TeMaM C Y4ETOM
MEXIIPEAMETHBIX U BHYTPHIIPEIMETHBIX CBS3€H, JOTMKH OpraHHM3allMy Y4eOHOro Impoiecca H
BO3PACTHBIX OCOOCHHOCTEH 00Y4arOLTHXCSl.

[Iporpamma kypca «OCHOBBI HEOPTaHUYECKOW XUMUW» MPEAHA3HAUCHA IS 00YYIArOIIHXCs
7-9 (umu 8-9) kmaccoB 00IIe00pa30BaTEILHBIX OPTaHU3AIUH.

IMNOACHUTEJBHASA 3AIINCKA

Hean u3yyenusi Kypca «OCHOBBI HEOPraHUYECKOW XUMHUM» B OCHOBHOI IIKO0JIE:

* pa3BUTHUE JTUYHOCTHU, €€ TBOPUECKOTO MOTEHIINATIA;

e popmupoBaHuEe CHUCTEMBbl XMMHYECKHX 3HAHUW Ha OCHOBE H3YYCHHUS Ba)KHEHIIMX
XAMHYECKUX MMOHITUHI, 3aKOHOB, TEOPUI;

* opMUpOBaHUE €CTECTBEHHO-HAYYHON KapTHHBI MUPA;

e OBJIAJICHUE METOJAaMU HAYYHOTO IMO3HAHUS I OOBSICHCHHS XMMHUYECKUX SIBICHUN W
CBOICTB BEILIECTB, OIL[CHKU POJIM XHUMHUU B Pa3BUTHH COBPEMEHHBIX TEXHOJIOTUH M IMOJY4YE€HUU
HOBBIX MaTE€pHUaJOB;

* pa3BUTHE YMEHHUs NMPUMEHATh MOJYyYEHHbIE 3HAHUS U1 0€30MacHOr0 MCIHOJIb30BaHUS
BEIIIECTB U MaTEPHUAJIOB B OBITY, CETLCKOM XO3SIIICTBE U HAa MPOU3BOACTBE, PEIIATh MPAKTHUECKUE
3aJaud B TIOBCEAHEBHOW JKMU3HM, MNPEAYNpPEKIaTh SBIEHUS, HAHOCSIIUME Bpeld 30POBBIO
YEeJI0BEKa U OKPYKAIOLIEH Cpese;

* CO3JaHUE YCIOBUU JUIsi TPUOOPETCHHS OOYYAIOIIMMUCS ONBITa Pa3HOOOpPa3HOM
NESTEIIbHOCTH, OCBOCHHSI YHUBEPCATBHBIX YU4EOHBIX ACUCTBHMA (pemIeHust mpoOsieM, MPHHSITHS
pelIeHU, OLICHUBAHUS B COOTBETCTBUU C BHIPAOOTAaHHBIMU KPUTEPUSAMHU U CUCTEMOM IIEHHOCTEH,
paboTel ¢ HHGOPMAIUEH U PA3TUIHBIMU HCTOYHUKAMH HH(QOPMAIIHH, COTPYTHUYECTBA U T. 11.);

e opmMupoBaHUE OCO3HAHUS LIEHHOCTH XUMHUYECKUX 3HAHUM, a TaKXKe co3fgaHue O0as3bl A
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MIPOJIOIHKEHUS 00pa30BaHUs B YUPEIKACHHUIX MPO(HECCHOHATLHOTO 00pa30BaHusI.

Pone manHOTO Kypca B 00Iel CUCTeMe NIKOJIBHOTO 00pa3oBaHMs 00YyCIOBJICHA 3HAYCHHEM
XUMHYECKOW HAyKW B TO3HAHUHM 3aKOHOB TPUPOABI M PA3BUTHH TPOU3BOIUTEIBHBIX CHIT
oOmiecTBa. XUMHUECKUE 3HAHUS 3aHMMAIOT Ba)KHOE MECTO B OOILEH KyJIbType COBPEMEHHOIO
YyejoBeKa. 3HAueHHe MX CYIIECTBEHHO YCHIWIOCH B TIOCIEAHEE BpeMs. OJTO CBA3aHO C
BO3paCTaOIICH XUMHU3alUe MHOTUX cep KU3HU 00IIecTBa M MHGOPMAIMOHHOTO MMPOCTPAHCTRA,
C aKTyaJlbHOCTBIO BOIIPOCOB O MOJIEKYIISIPHBIX OCHOBAaX JKM3HH, O CJIOKHOM KOMIUIEKCE
OTHOILIEHUH B CHCTEMax <«4eJIOBEeK — BEIIECTBO» U «BELIECTBO — MaTepuall — IMpaKkTHUecKas
NEeSITeTbHOCTBY, C POJBI0 XUMHUH B BOMPOCAX COXPAHEHHUsS 370POBbsl YEJIOBEKA U OKPYKAIOIICH
NpUPOJHON cpelbl. B HacTosmee BpeMsi MpakTUyecKasl JEATeNbHOCTh JIIOJel MpeBpaTHiiach B
¢akTop, mo macmrabamM CBOEro BO3JCHCTBUS Ha MPUPONY COM3MEPUMBIN C SBOJIOIMEH caMoin
npupoibpl. B Takux yciaoBHSX TIpaMOTHOE OTHOILIEHHE K MPUPOJE BO MHOIOM MOXET OBbITh
o0ecrieueHO rPaMOTHOCTBIO caMoro uenoBeka. OTcrona CleAyeT OYEeBUAHBIA BBIBOJ O TOM, YTO
0a30BO€ XMMHYECKOE 00pa30BaHne HEOOXOIMMO KaXKJIOMY TPaXTaHUHY CTPAHBI.

[IIkobHOE XUMHUYECKOEe 00pa3OBaHME BHOCUT 3HAUMTENBHBIA BKIJIAJ B pealU3aIlfio 3ajad,
CTOSIIIUX TEepell COLUMYMOM U rocynapcTBoM. OHO CIOCOOCTBYET ajanTalidi BBITYCKHUKOB K
YCIOBHUSIM JWHAMUYHO PAa3BUBAIOIICTOCS MHpA, PEaTM3aldyd BO3MOXXHOCTEH CAMOpPa3BUTHS H
dbopmMHpoBaHUS KYJIbTYphl JIMYHOCTH, €€ OOIIel, (PYyHKINOHAIHHON IPaMOTHOCTH; 3HAKOMHT CO
crnenn(UKON HAYYHOTO MBIIUICHUS, 3aKJIabIBACT OCHOBBI ILIEJIOCTHOTO B3IJIsS[a HA E€IWHCTBO
MPUPOIBI U YEJIOBEKa, SIBJISETCS] OTBETCTBEHHBIM 3TarloM B ()OPMUPOBAHUU €CTECTBEHHO-HAYYHON
IPaMOTHOCTH TOJIPOCTKOB.

W3yuenne naHHOTO Kypca UrpaeT TaKKe BaXKHYIO POJIb B TMYHOCTHOM Pa3BUTHH yJalUXCH,
B (hopMHPOBAaHUM OCHOB MIX MHUPOBO33PEHUS, B Pa3BUTHH HHTEIUICKTA, CIIOCOOHOCTEH W YMEHUM
JOTUYHO (OPMYJTUpPOBaTH CBOM MBICIM U PACCYXKACHUS, CIIOCOOCTBYET BOCHHUTAHUIO
AKKYpaTHOCTH U TPYAOJIOOWsS, HACTOMYMBOCTH B JOCTIXKCHHH TOCTABICHHOM €)M, WHTEpeca K
MPOBEICHUIO SKCIIEPUMEHTAIBHBIX HCCIEIOBAHU.

B ocnoBe mporpamMmel kypca «OCHOBBI HEOPTaHMYECKOW XMMHW» JISKUT KITFOUEBasi HMjes
XUMHH O 3aBUCUMOCTH CBOMCTB BEUIECTB OT UX COCTaBa U CTPOCHUSI.

Oco0eHHOCTH MTPOTPAMMEI COCTOSIT B HETPAIUIIMOHHOM IMOIX0/1E K U3JI0KEHUIO0 MaTepHana
(OT TPOCTOrO0 K CJIOKHOMY, OT OOIIEro K 4acTHOMY), B OPUTMHAIBHOM CTPYKTYpHPOBaHUHU
Kypca, 4YTO TO3BOJWJIO HCKIIOYUTh HEOJHO3HAYHOCTh TPAKTOBKHM HEKOTOPHIX XUMHYECKHX
MOHSTHH.

ABTOpCKasi KOHUENUKs MOCTPOEHHUs Kypca MoApasyMeBaeT:

* Maxcumanvroe uckaodeHue Mexanuieckozo 3ay4usanus mamepuaia.

9TO0 nOCTUTAETCH:

— ONTHUMAJBHBIM MPUOTIKEHUEM TEOPETUIECKOT0 MaTepualia K Hadairy U3ydeHus Kypca,
4yTO AT y4alquMcsi BO3MOXKHOCTh 0o0Jjiee OCO3HAaHHO BOCHPHUHHMMAThH Ba)KHEHIIHME MOHSTHS, C
MEPBBIX YPOKOB MPHOOpETaTh HABBIKM paboThl ¢ [lepnoanyeckoil CHUCTEMON XUMHYECKHX
3JIEMEHTOB, JIETKO OCBOMTh XMUMMIO JJIEMEHTOB U UX COECTMHEHMUI;

— CHCTEMHBIM MOJXO0JIOM K CTPYKTYpHUPOBaHHIO y4eOHOTro Marepualia W aKIEHTOM Ha
NPUYMHHO-CIEACTBEHHbBIE CBA3M MEXKIy COCTaBOM, CTPOCHHEM M CBOWCTBAMM BEIIECTB.
Jloruueckoe MOCTPOEHHUE Kypca I[O3BOJISET 3a MHUHUMAJIbHOE BpEMs, OTBOJMMOE Ha €ro
U3ydyeHHe, JOOUThCS  MaKCUMAJIbHOTO  YCBOGHMS  Marepuaia. Y4eOHbId  Marepual
CTPYKTYpPUPOBAaH TaKUM OOpa3oM, YTO BO3MOXXHBI MHOTOKPAaTHOE IMOBTOPEHUE MHOTHUX TEM,
pPaccMOTpEHHE UX C pa3HBbIX TOUYEK 3pEHUs, MOATAMHAS CUCTEMAaTH3aIUs 1 000011IeHNE;

— BBEJCHHEM HOBBIX NOHSTHUN, TEPMUHOB TOJIBKO 1O Mepe HEOOXOAUMOCTH, YTO
OCBOOO’KIaeT yyaluxcs OT YCBOEHHUS MaTepuana, He BOCTPEOOBAHHOIO Ha JaHHOM JTarie
W3Yy4YEeHUs Kypca XUMUU;

— OTpabOTKOW OCHOBHBIX TEOPETUYECKHX IOJIOKEHUH OO0IIeld XMMHHA Ha KOHKPETHBIX
BOMpOCaxX Kypca HEOPraHWMYECKOW XWMHUHM (HampuMep, COCTABICHHE XUMHUYECKUX (Qopmyl
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OMHApHBIX COCAMHEHUH MO CTENEeHSM OKUCIIEHMS MPU W3Yy4CHUH OKCHJIOB M COJIEH; COCTaBJICHHUE
YpaBHEHUH OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMN MPU W3Y4YEHUH KOHKPETHOTO MaTepHasa
HEOPraHMYECKON XUMHH);

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

o [Ipuobuenue yuawuxcs ¢ nepevix ypoko8 K CamMoCmosmenbHol pabome ¢ y4eOHUKOM U
opyeumuy  nocoousMu, peanu3ayus NPUHYUNo8 pa3eusarouie2o o00yYeHus U CUCMEMHO-
0esImeNbHOCMHO20 NO00X00d K 00Y4eHUio, KOmopulil A6IAemcs MemoooI02UYecKoll OCHOBOU
QI'oC.

DTO JOCTUTAETCS:

— HUCIOJIb30BaHHWEM Pa3BUTOrO ammapara OpraHu3alyy YCBOCHHS MaTepHalia, CO3arolIero
YCIIOBUSL ISl YCIICITHOW Y4eOHOU IesATeNbHOCTH IIKOJBbHUKOB, HAmpUMep MNPUMEHEHHEM
aIropuTMOB (CcOoCTaBieHHE (OpPMYJ BEIIECTB, YPaBHEHHH XHMHUYECKUX pEaKIHid, pelleHue
pacu€THBIX 3a7a4 U T. [1I.), KOTOPbIE MPEIOCTABIAIOT YYaIIUMCS BO3MOKHOCTb CaMOCTOSTEIBHO
U3y4ath MpeIMeT;

— HCIOJIb30BAHMUEM TI03HABATENFHO pa3BUBAIONICH (YHKIIMHA XUMUYECKOTO SKCIIepUMEHTa. B
nporpaMMe MpeayCMOTPEHO TMpOBENEHHE JIabOpaTOPHBIX ONBITOB M MPAaKTUYECKUX pPadoT,
JIOMAIIIHEr0 SKCIEPUMEHTa, OTJIMYAIOIIUXCA TPOCTOTOM HCIONHEHUS U JIOCTYIHOCTBIO
XUMHYECKHX peakTHUBOB. HeKkoTopble SKCIepUMEHTHI BKIIIOYAIOT 3JEMEHTHI HMCCIEJAO0BaHUS U
UMEIOT CBSI3b C TIOBCEAHEBHOM KU3HBIO;

— BKJIIOYEHHEM B coJiep)KaHue Y4eOHOro marepuana psija CBEICHHUI 3aHMMAaTelbHOro,
UCTOPUYECKOT0, HKOJOTHYECKOTO0 M TMPHUKIAJHOTO XapakTepa, COJCHCTBYIOIIMX MOTHBAIUH
o0ydeHHUs U Pa3BUTHIO MO3HABATEIbHBIX UHTEPECOB IIKOJIBLHUKOB, (POPMUPOBAHUIO MHTEpEca K
yIOIIYyONEHHOMY HW3YYEHHUIO NpEIAMETa, BBIOOPY €ro B KadecTBE NPO(UILHOIO Ha crapuiei
CTYNEHHU OOyUCHHS.

* U3zmenenue pynkyuu yuumens Ha ypoKe (Hayuums yuumaocs).

N3BecTtHO, uTO 3HaHMs Hambosjee 3P(HEKTUBHO YCBAMBAIOTCA B X0JIe COOCTBEHHOM
MIO3HABATEIBHOM JESATEILHOCTH OOYYaIOUIerocs, MOATOMY YUYUTENb JIOJDKEH OpPraHW30BBIBATH
MPOLIECC MO3HAHUS, @ HE BBICTYIATh B posiu HH(popmaTopa. Henb3s HaydyuTh Ha BCIO JKU3Hb, HAJ0
HAYYUTh YIUTHCS BCIO )KH3Hb.

Oo0mas xapakrepucTnka Kypca «OCHOBbI HEOPraHNYECKOWH XUMHUID)

Kypc «OcHOBBI HEOPraHMYECKON XMMUW» HAMpPABJICH HA PEIICHHE OJHONW M3 OCHOBHBIX
3a7ad COBPEMEHHOTO O00pa30BaHUs — Ha CO3JaHHE YCIOBHH JJISl JIMYHOCTHOTO Pa3BUTHS
oOydaromuxcs, (GOpMUPOBAHWE MOTHBAIMU K OOYYEHUIO M AKTHUBHOW IMO3HWIHUA B y4eOHOM
npoliecce, MOBBIIIEHUE CAMOOIIECHKH.

Conepkanre Kypca 7 KJacca COCTaBJISIOT TEPBOHAYAIBHBIC CBEJICHUS O YHCTHIX
BCIICCTBAX M CMCCAX BCIICCTB, paCTBOan, HpOCTBIX N CJIOXHBIX BCIICCTBAX, (1)143quc1<1/1x nu
XUMUYECKHUX SIBJICHUSAX, OCHOBHBIX KJIACCaX HEOPTaHUYECKUX COCTUHEHUU. DTO pacuIupseT
NpPEICTaBICHUS Y4allUXcsi 00 OKpyXamomeMmM Mupe, (GpopMHUpYyeT YCTOWYHMBBIH HHTEpEC K
M3YYEHUI0 XUMHUH, K SKCIICPUMEHTAIBPHOW M HUCCIEI0BATEIIBCKON NIEATeIbHOCTH, PAa3BUBACT MX
MHTEJUIEKT U TBOPYECKUN MOTEHIINAN, II03BOJIIET IPUOOPECTH MPAKTUIECKUE YMEHUS U HaBBIKH,
KOTOPBIE TIPUTOIATCS UM TIPH JTaJIbHEHIIIEM U3yUYCHUH XUMUH, a TAaK)Ke B MIOBCETHCBHOM KU3HH.
3aH$ITI/I$I B paMKax JAHHOT'O Kypca HAaIlCJICHBI HEC TOJIBKO Ha HpHOGpeTeHI/Ie HOBBIX ITOJIC3HBIX
CBEICHMM O BEIIECTBaX, KOTOpPhIE MMEIOTCS HAa KyXHE€ M B BAHHOM KOMHATE, B JIOMAIIHEH
anTedKe, Ha CaJlOBOM Yy4YacTKe U T.J., HO U Ha OBJAJICHUE MPAKTUYCCKUM yMEHHEM 0e30MacHO
pa6OTaTB C BeIeCTBaAMi 1 MaTepI/Ia.HaMI/I.

Copnepxanue IIEPBOTO roja o0yueHus obecrieynBaer IIPEEMCTBEHHOCTh
€CTECTBEHHO-HAYUHBIX 3HAaHUH, MPUOOPETEHHBIX YYAIIUMUCS paHee MPHU M3YyYCHHUU INPEeIMETOB



«Oxkpyxatomuid Mmup», «buonorus», «I'eorpadusy», 1 3HaHUH, KOTOpble 00yJaroNecs MOayqar
P U3Y4EHUH Kypca Xumuu B 8—9 kiaccax.

N3yuenue kypca «OCHOBBI HEOPTaHUYECKOW XUMUN» B 7 KJIacce MO3BOJSIET MOATOTOBUTH
ydalmuxcs K M3Y4eHMI0O Kypca 8 M 9 kiaccoB, a Takxke Aa€T BO3MOYKHOCTb CHU3HTH
WHTCHCHUBHOCTh W3YYEHHUsS OCHOB HEOpPraHMYeCKOW XxuMuu B 8 W 9 kiaccax, chopMuUpOBaTh
YCTOMYMBBIA TMO3HABATEIbHBIA HMHTEPEC K XHMMHUU KaK OJKCIEPUMEHTaJbHOW HayKe,
MPEJICTABICHHE O BAXKHOCTH U HEOOXOIMMOCTH XMMHUYECKUX 3HAHUHU JUIs JIFOOOTO YelnoBeKa,
M3Y4YUTh BEILECTBA, OKPYKAKOLIME IIKOJIbHUKOB B ITOBCEJHEBHOM JKM3HHM, MX BO3ICHCTBHE HA
OpTaHW3M YEJOBEKa, IJs TOr0 4YTOOBI MPABWIBHO MPHUMEHITh WX, PACHIHPSATH KPYro3op
yyaluxcs U pa3BUBaTh MX CHEIUAIbHBIE YMEHUS — YMEHHUs HaOlIoAaTh, JellaTh BHIBOJBI Ha
OCHOBE HaOIOJIEHUH, O0pamaThCs C BEIIECTBAMU B OBITY, BBIMIOJIHATH HECIOXHBIC OIBITHI,
MPOBOAMTH HCCIENOBaHHUS C COOMIOACHMEM MpaBuil Oe3omacHocTH. Kpome TOoro, msydeHue
JAaHHOTO Kypca JaéT BO3MOXKHOCTh pa3BHBaTh OOIIeydeOHbIE YMEHHS (aHAIM3UPOBATH,
yCTaHaBIIMBATh MPUYUHHO-CJIEICTBEHHBIE CBSI3H, JIEJIaTh YMO3AKIIOUEHUS U BBIBOJBI, pabOTaTh C
HAYYHO-TIOMYJISIPHON U CIPAaBOYHOW JTUTEPATypOU, CPaBHUBATH, BHIICIATH TJIaBHOE, 0000IIATh,
CUCTEMATHU3UPOBATh MaTepHall), CAMOCTOSATEIHHOCTh U TBOPUYECKHE CIIOCOOHOCTH MPH PEIIEHUN
MPaKTUYECKHX 3a]1a4.

B 3aBucuMocTH OT BO3MOXHOCTEW 00pa3oBaTelIbHON OpraHU3allMd BO3MOXKHO HauyaTh
u3zydeHue Kypca «OCHOBBI HEOPTaHUYECKOW XUMUM» B 8 Kilacce.

Conepxxanne Kypca 8 KJjacca BKIIOYAET CBEIACHUS O CTPOCHHMHM aTOMOB XHMHYECKHUX
AJIEMEHTOB, CTpYKType llepmoamueckon cucrteMbl xumuueckux sneMeHToB .M. MeHnneneesa,
XUMUYECKON CBSI3M, XMMHUYECKUX DPEAKLHUAX, PACTBOPAX, SJIEKTPOJIUTHUECKOW IHCCOLUMALMHA U
OCHOBHBIX KJIACCaX HEOPTraHUYECKUX BELIECTB.

VY4yeHuss o0 cocraBe M CTPOCHUHU BEIIECTB M O XMMHUYECKHX IIPOLIECCaX COCTaBIISIOT
TEOPETUYECKYI0 OCHOBY Kypca. B 8 kitacce oOyuaromiiecs npruoOpeTaioT COBpeMEHHbIEC 3HAHHS
(COOTBETCTBYIOIIME YPOBHIO MX MOHUMAaHMSA) O 3aBUCUMOCTH MEXIY CTPOEHUEM BEIIECTB, UX
CBOWCTBAMH U MPUMEHEHHEM, CYIIIHOCTH U JBIKYIIUX CHJIAX XMMHUYECKUX PEaKLIUi, MPUHIIUIIAX
yIpaBJIEHUS] UMHU JJIs NTOJIy4EHHUs] HEOOXOAUMBIX YEJIOBEKY BEIIECTB, POJIM XUMHUHU B PEIICHUH
HSKOHOMHUYECKUX W HKOJOTHUecKux mnpobsiem. Takum oOpa3oMm, u3ydeHue Kypca (GopMHpYyeT
Hay4YHYI0 KapTHHY MHpa, [T03BOJIAET Yy4YaIlMMCS MOJIYYHUTh OTBETHI HA BOINPOCHI «104eMy?» U
«Kak?», pa3BUBACT MX TBOPYECKHM MOTEHIMAT U CHOCOOHOCTH MPHOOpETaTh 3HAHHUA B XOJe
COOCTBEHHOM MMO3HABATEIBHOMN IEATETLHOCTH.

PaccmoTpeHne TeopeTH4ecKHX BOMPOCOB TOTOBUT IOYBY Ui OCO3HAHHOIO HM3y4YEHUS
XMMHU DJJIEMEHTOB W HMX COEIMHEHMH B 9 Kiacce, MO3BOJSET peaju30BaTh MPUHIIUIIBI
pa3BHUBaIOIIETO OOYyYEHHUs, CUCTEMHO-JEATEIbHOCTHBIA MOAX0A K OOYyYEeHHUIO M OpraHH30BaTh
CaMOCTOSITENIbHYIO JESATEIbHOCTh IIKOJIBHUKOB IO YCTAHOBJICHHIO B3aWMOCBS3EH 3JIEMEHTOB
3HaHUU. 3HAYUTENIPHOE YHUCIO XMMHYECKHUX (aKTOB TMO3BOJSET MOJBECTH YYaIUXCS K MX
MOJTAllHOM  CHCTeMaTu3allud ©  OO0OOIIeHHI0, a W3yYeHHEe NPUYUHHO-CIEICTBEHHBIX
3aBHCUMOCTEH Ta€T BO3MOXHOCTh YMEHBIIMTH OOBEM OMUCATENILHOTO MarepHaja Mo XUMHUU
3JIEMEHTOB.

B 9 kuacce mpopomkaercs pa3BUTHE CHCTEMbl 3HAHUN: M3Y4arOTCS OKUCIMTEIBHO-
BOCCTAHOBUTEJIbHBIE PEAKLINH, B TOM YHCIE DSJEKTPOJIM3, MEPUOJUYECKHI 3aKOH, Ta30BbIC
3aKOHBI, HEKOTOPHIE 3aKOHOMEPHOCTU NPOTEKAaHUS XMMHMUYECKHUX PpEaKLUid, OCHOBBI
HEOPraHUYECKON XUMUU (XMMUU 3JIEMEHTOB U UX COEIMHEHUI).

B nenom kypc «OCHOBBI HEOPraHUYECKOW XMMHM» MO3BOJIIET Pa3BUBATH MPEACTABICHUS
y4YalKUXCcs O MO3HABAEMOCTH MHPA U IIEHHOCTH HAy4YHOI'O 3HaHUS, €IMHCTBE KUBOU U HEKHUBOM
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IpUpobl, CHOPMUPOBATH 3HAHUS O BAKHEHUIINX aCMEKTaX COBPEMEHHOW €CTeCTBEHHO-HAyYHOU
KapTUHBl MHpa. BKIIOYeHHE HCTOPUKO-HAyYHOTO MaTepuana JaéT BO3MOXHOCTh I10Ka3aThb
IIKOJIbHUKAM, YTO pPa3BUTHE HAYKH — 3TO MHOTOBEKOBOW IyTh CTAHOBJICHUS 3HAHHUN 00
OKpY’KarollleM MHpe, MPUOOHIUTh UX K HCTOPUU XMMHUYECKOW HAyKH Kak OOUIEKYIbTypHOMY
HaClIe/IMI0, TO3BOJSAET (OPMUPOBATH UYYBCTBO TOPJOCTH 32 CBOIO CTpaHy, pPacKphIBaTh
oOmieo0pa3oBaTebHOE 3HAYEHUE XUMHUU. Marepuan 5SKOJOTMYECKOW HAMpaBlIEHHOCTH,
CBeleHUS O (PHU3HOJIOTMYECKOM BO3JEHCTBUM BEIIECTB CHOCOOCTBYIOT (DOPMHUPOBAHUIO
9KOJIOTHYECKOI0 CO3HAHHSA U HAaBBIKOB JKOJOTMYECKH O€30IacHOro MOBEIEHUs, 3HaHHM 00
OCHOBAX 3/10pOBOT0 00pa3a KU3HU, OCO3HAHMIO IIEHHOCTHU CBOETO 3JI0POBbS M 3I0POBbsI APYTHX
moneid. Hamuume mnpakTHYeCKuX CBEAEHWNW 00 WCMOJIb30BAaHUM XHUMHYECKUX 3HAHUH B
MIOBCEHEBHON JKM3HM, B TpYyJAE CHOCOOCTBYET pAa3BUTHIO IIO3HABATEIBHON aKTHBHOCTH
yualxcs, MX HHTepeca K YIIYyOIEHHOMY H3YYEHHIO XUMHH, BBIOOpDY €€ B KauecTBe
npodmIbHOrO TpeaMeTra Ha crapiieid cryneHu oOyueHus. IIporpamma mo3BOJSET Takxke
peann30BaTh BOCHUTATENbHBINA MOTEHLIMA TPEAMETA.

[Tpu n3yueHun Kypca UCTIONb3YyIOTCS M Pa3BUBAIOTCS MEXKIIPEIMETHBIE CBSI3U C OMOJIOTHEH,
bu3MKOlN, MaTeMaTUKOU, Teorpadueit, TPUMEHSIIOTCS Pa3HOOOpa3HbIE METOIbI OpPTaHHU3aAllUU U
OCYILECTBIICHUS y4eOHO-TIO3HABATEIILHOM JESTEIbHOCTH YYaIUXCs: CJIOBECHBIX (pacckas,
paccyxnenue, Oecena), HaArJISIHBIX (IEMOHCTPAIMS SKCIEPUMEHTOB, N300pKEHHM, MOIeIel),
MPaKTUYECKUX (MPOBEJICHUE OMBITOB, BHINOJHEHHUE 3a/IaHUM, pEeLICHHE 3a/1a4).

[Tporpamma coctaBieHa ¢ y4€TOM BeIylleld PO XMMHYECKOTO JKCIIEpUMEHTA, TPUUYEM
UCTIONB3YETCSI HE TONBKO JEMOHCTpAIlMOHHAs ero (QyHKOWs, HO U CTUMYIUpPYIOIIasi,
npobnemHas. [IpenmycmarpuBaioTcs Bce BHUABI IIKOJBHOTO XMMHUYECKOTO JKCIEPUMEHTa —
JEMOHCTpanuu, 1a00paTOpHbIE ONBITHI W TPaKTHUYECKHEe pPadOThl, a TaKXKe COYEeTaHUe
JKCIIEPUMEHTa C JAPYTUMHU CpeACTBaMU OOy4YeHHs. 3aljlaHUPOBaHbI OIBITHI, MPOBOAMMBIE B
JOMAITHUX YCIOBHSIX (IOMAIIHUN OSKCIEPUMEHT), MPAKTHUYECKHE 3aHATHS C DJIEMEHTAMHU
UCCIIEIOBAaHMSI UM  BBINOJHEHHE MPAKTUUYECKUX HCCIIEOBATEIbCKUX 3agaHuil. OTbITHI,
BKIIIOUEHHBIC B MPAKTUUYECKUE PA0OTHI, BHIMOIHSIIOTCS C Y4ETOM BO3MOXKHOCTEH XUMHUYECKOTO
KaOuHeTa (HaIM4YMe BHITSHKHBIX IKa(OB, peaKTUBOB M 000PYIOBaHM) U OCOOCHHOCTEH Kitacca.
Bo3MmokHa Takke 3aMeHa yKa3aHHBIX B MPOrPAMME ONBITOB JPYrUMHU, UMEIOIIUMH PAaBHYIO MO-
3HABATEJIbHYIO U METOJUYECKYIO LIEHHOCTbD.

[IpenycMOTpeHO Takke BBIMIOJIHEHWE YYalIMMUCS TBOPYECKUX 3adaHUi (JoMarmHui
XUMHYECKHM SKCIIEpUMEHT, paboTa ¢ JOMOJHUTEIbHBIMA HUCTOYHHKAMU HH(pOpMAIUH,
MOJrOTOBKA COOOIIEHUH, T0KIIa/10B, IPE3EHTALUH, BHIIIOJIHEHNE IPOEKTOB).

B conepxanue BKIIOUEH NPOOIEMHBI MarepHual, CTUMYIHUPYIOUIMA TBOPYECKYIO H
IIPOEKTHYIO ACATEIBHOCTh YYaIUXCs, B TOM YMCIE 3aJaHMs MCCIEOBATEIbCKOIO XapaKTepa,
TpeOyrole OpraHn3alui UHIUBUAYaIbHON U IPYNIIOBON paOOThI IIKOIBHUKOB.

MecTo y4eOHOro kypca «OCHOBbI HEOPraHNYECKO XUMHUIW» B Y4eOHOM IJIaHe

B cootBerctBun ¢ ®I'OC u ¢ yuéroM 0COOEHHOCTEH COLMATBHO-3KOHOMUYECKOTO
Pa3BUTHS PETHOHA, a TAKXKE B LEISIX MAKCUMAaJIbHO TIOJHOTO YJIOBJIETBOPEHUS 00pa30BaTeIbHBIX
NoTpeOHOCTE W HMHTEPECOB OOYYAIOIIUXCSA, B TOM YHCIE MO YIIyOIEHHOMY H3YYEHHUIO
OTJIENbHBIX Y4E€OHBIX MPEAMETOB, LIeJICHANPABIECHHON MOATOTOBKH K OJIMMITMAZaM pa3in4HbIX
ypoBHEH, oOpa3oBaTelbHAs OpraHM3alds MOXKET BKIIOYHTH Y4eOHBIH Kypc «OCHOBBI
HEOPraHWYECKOW XMMHHM» B IUJIJaH YpPOYHOH, BHEYPOUHOW JEATEIBHOCTH, a TaKXe
JOTIOTHUTEILHOTO 00pa30BaHUsl.

Kypc «OCHOBBI HEOPTaHMYECKOW XUMHH» U3y4aeTCs Ha MPOTsHKEHUU TPEX JeT (¢ 7 mo 9
KJ1acc) Uiy AByX JieT (8 n 9 kinaccsl). [Iporpamma kypca ais 7 knacca paccuntaHa Ha 34 4 (1 u B
Henenio). B 8 u 9 kimaccax B 3aBUCHMOCTH OT BO3MOXKHOCTEH 00pa3oBaTeIbHOW OpraHU3alluu
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pelycCMOTpeHa yueOHast Harpys3ka 2 Wi 3 94 B HeJler0, COOTBETCTBEHHO Bcero 70 wmm 105 4 B
KaXXJIOM KJiacce.

IINTIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA KYPCA
«OCHOBBI HEOPTAHUYECKOW XUMHM»

W3yueHre mpeayCMOTPEHHOTO MPOTrpaMMON y4eOHOro Marepuajia MO3BOJHUT YJaluMCS
AO0CTUYb TMPCAMCTHBIX, MCTAPCAMCTHBIX W JIMYHOCTHBIX PC3YJIbTAaTOB, HNPCAYCMOTPCHHBIX
®denepanbHBIM  TOCYJApCTBEHHBIM  00pa30BaTENbHBIM  CTaHIAPTOM  OCHOBHOTO  OOMIETO
o0OpazoBaHwUs.

JINYHOCTHBIE pe3yabTaThl
JInuHOCTHBIE ~ PE3yJNbTaThl OCBOCHMs IMporpamMmbl  yuyeOHOro kypca «OCHOBBI
HEOPraHMYECKOW XMMHMW» OTPAKal0T TOTOBHOCTH OOYYAIOIIMXCSl PYKOBOJICTBOBATbCS CHCTEMOM
NO3UTHBHBIX LIEHHOCTHBIX OPUEHTALMI U pacIIMpEeHUe OIbITa JESITEIbHOCTH Ha €€ OCHOBE U B
IIPOLIECCE pealIn3alli OCHOBHBIX HAIIPABJICHUI BOCIIUTATEIBHOM IEATEIbHOCTH, B TOM UHUCIIE B
YacTH:

o Fpam;[aHCKoro BOCIIMTAHUA:

HenpusTHE JIO0BIX (OpM 3KCTpeMH3Ma, TUCKPUMUHAIMK; TPEACTaBICHUE 00 OCHOBHBIX
mpaBaX, cBOOOJax M OOS3aHHOCTAX TpakJaHMHA, COLMAIBHBIX HOpPMax U MpaBUiIax
MEXIMYHOCTHBIX OTHOIIEHWUN B OOINECTBE; TOTOBHOCTh K pPa3sHOOOPa3HOW COBMECTHOM
JEATEIbHOCTH, CTPEMJICHME K B3aMMONOHMMAHUIO W B3aUMOINOMOIIM, aKTHBHOE Y4YaCTHE B
IIKOJIBHOM CaMOYINpAaBIEHUH; TOTOBHOCTh K YYacTUIO B TyYMaHUTApHON JAEATEIbHOCTU
(BOJIOHTEPCTBO, TOMOIIIH JIFOJISIM, HYKIAIOIIUMCS B HEH).

L HanI/IOTI/ILIeCKOFO BOCIIUTAHUA:

OCO3HAHUE POCCUICKON IrpakAaHCKOW MJACHTUYHOCTH, MPOSIBJIEHUE UHTEPECA K MTO3HAHUIO
ucropuu, KynbTypbl Poccuiickonr denepanuu, cBOero Kpas, HapoaoB Poccuu; neHHOCTHOE
OTHOLICHHE K AOCTHXKEHHAM cBoed Pomunabsl — Poccum, K Hayke, TEXHOJOTHSAM, TPYAOBBIM
JOCTHKEHHUSAM HAPOJa; yBa)KECHNUE K HCTOPUYECKOMY U IPUPOAHOMY HACICINIO U MTAMATHUKAM.

¢ JlyXOBHO-HPAaBCTBEHHOI'O BOCIIUTAHUSA:

OpHEHTAIMsl HAa MOpaJbHbIC IIEHHOCTH M HOPMBI B CHUTYallMsSX HPABCTBEHHOT'O BBIOOpA;
TOTOBHOCTH OIIEHHWBATh CBOE MOBEICHHE M TOCTYIKH, MMOBEICHUE U MOCTYIKU JIPYTUX JIIOJCH C
MO3ULIMM HPABCTBEHHBIX U TPABOBBIX HOPM C YUYETOM OCO3HAHUS MOCIEACTBUN IMOCTYIKOB;
AKTHBHOE HEMPHUSITHE aCOIMAIbHBIX ITOCTYIKOB, CBOOOJa M OTBETCTBEHHOCTb JIMYHOCTH B
YCJIOBHSIX MHIWBHUIYaJTBLHOTO M OOIIECTBEHHOTO MMPOCTPAHCTBA.

® DCTETUYECKOTO BOCITUTAHUA

BOCIIPUUMYMBOCTh K Pa3HbIM BHJAM HCKYCCTBAa, IMOHHMAaHHE €ro 3SMOIMOHAIBHOIO
BO3/ICICTBUS; 0CO3HAHUE BAXKHOCTH XY/10°)KECTBEHHOM KYJIBTYphI KaK CpPeCTBA KOMMYHUKAIIUU U
CaMOBBIPAKEHHUSI; TOHUMAaHUE IEHHOCTU OTEYECTBEHHOTO U MUPOBOTO UCKYCCTBA; CTPEMIIEHHUE K
CaMOBBIPAKEHUIO B Pa3HbIX BUAaX UCKYCCTBA.

e dusnueckoro BocTHTaHUS, (OPMUPOBAHUS KYIBTYPHI 3J0POBBS U 3MOIMOHAIEHOTO
OyraromosTy4ausi:



OCO3HAHME I[IEHHOCTH KHM3HH; OTBETCTBEHHOE OTHOIICHHWE K CBOEMY 3J0POBBIO U
YCTaHOBKAa Ha 3J0pPOBBIM 00pa3 >KW3HM (30POBOE MHUTAHUE, COONIOACHHE TUTHECHUYECKUX
npaBuil, cOATaHCUPOBAHHBIN PEXUM 3aHATHH M OTIBIXA, PEeryssipHas (pU3MUecKasi akTUBHOCTD);
OCO3HAHHWE TMOCJICICTBHA W HENPUSATHE BPEIHBIX MPHUBBIYCK (YIOTPEOJICHHE AIKOTOJIS,
HapKOTHKOB, KypeHHE) UM HMHbIX (opM Bpeaa i (U3NYECKOTO M IMCUXMYECKOTO 30POBbS;
coOJIrO/IeHHE TTPaBHJI OE30MAaCHOCTH; YMEHUE TIPUHUMATH ce0sl U JPYTruX, HE OCYXKAas, YMCHHE
0CO3HaBaTh SMOLMOHAIBHOE COCTOSIHME ce0si M JPYruxX, yMEHHE YIPaBISATh COOCTBEHHBIM
SMOIMOHAIBHBIM COCTOSHHEM; C(HOPMHPOBAHHOCTh HaBBIKa DPE(ICKCHH, MPU3HAHUE CBOETO
npaBa Ha OIIMOKY M TaKOTO JKE TpaBa IPYroro YeioBeKa.

e Tpyn0oBOro BOCIIUTAHUS:

YCTaHOBKA Ha aKTHBHOE y4yacTHE B PEHICHUM MPaKTUYECKHX 3a1ady (B paMKax CEMbH,
OpraHu3aly, ropoja, Kpas), ClIOCOOHOCTh WHHUIIMMPOBATH, MJIAHUPOBATH U CAMOCTOSTEIHHO
BBIMOJHATh TaKOTO PoOJa AESITEIbHOCTh, MHTEPEC K NMPAKTUYECKOMY H3Y4YeHHIO Ipodeccuil u
TpyJda pa3jIMYHOTO poOJa, B TOM YHCJIE HAa OCHOBE IPHUMEHEHUS H3y4aeMOI'o MPEIMETHOIO
3HAHUSA; OCO3HAHHWE BAXXHOCTH OOY4YeHMs] Ha MPOTSHDKEHUHM BCEH JKUM3HU I YCHENIHON
npo¢eCCHOHATILHON JESTEIbHOCTH M Pa3BUTHE HEOOXOAMMBIX YMEHUH JUISl 3TOT0; TOTOBHOCTD
aJanTUPOBaThCsl B MPO(ECCHOHATBLHON cpelie; YBaK€HUE K TPYyLy U pe3yiabTaTaMm TpPYIOBOMH
NeSITeIbHOCTH; OCO3HAHHBIN BBIOOP U MOCTPOEHHE WHANBUIYATbHOMN TpaeKTOpuK 00pa3oBaHus U
KM3HEHHBIX TUIAHOB C YYETOM JIMUHBIX U OOIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH.

® DKOJIOrHYEeCKOI0 BOCITUTAHUS

OpUEHTAIMS HA MPUMEHEHHE 3HAHWH JJIs PEIICHUs 3a7a4 B 00JIaCTH OKPYKAIOIIEH CPEeIbI,
IJIAHUPOBAHUS MMOCTYNKOB M OLIEHKM MX BO3MOYKHBIX MOCJEACTBUN U1 OKPYXKAIOIIEH CpEbl;
MOBBIIICHHE YPOBHS  DKOJIOTMYECKOW  KYJIbTYphl, OCO3HAaHHE TJ00aJbHOTO  XapakTepa
IKOJIOTMYECKUX TPOOJIEM U MYTEH MX PEIICHUS; aKTHBHOE HETIPHUSATHE JCHCTBUMN, PHHOCSIIINX
BpeJl OKPYXKAOIICH cpesie; OCO3HAHHME CBOEH POJIM KaK TpakJIaHWHA U TOTPEOUTENS B YCIOBUAX
B3aMMOCBSI3M MPUPOJHOM, TEXHOJOTMYECKOW KW COLMAIBHOM Cpel; TOTOBHOCTh K YYAaCTHIO B
MPAKTUYECKOU IESITENBHOCTH IKOJIOTMYECKON HAIPABIEHHOCTH.

e Bocniuranus INEHHOCTH HAYYHOT'O ITO3HAHM:

OpUEHTAIMsl B JEATENbHOCTH Ha COBPEMEHHYIO CHUCTEMY HAy4YHBIX IpeAcTaBiIeHUIl 00
OCHOBHBIX 3dKOHOMCPHOCTAX Pa3sBUTUA MNPHUPOABLI, B3aUMOCBA3AX YCIOBCKA C HpHpOI[HOfI
Cpeoil; OBJAJEHUE SI3BIKOBOM M YMTATEIbCKOM KYJIbTYpOW KakK CpPEICTBOM IO3HAHUS MHPAa;
OBJIAA€CHHUEC OCHOBHBIMHU HAaBbBIKAMU HCCH@HOB&TCHBCKOﬁ ACATCIIbBHOCTH, YCTAaHOBKAa Ha
OCMBICJICHHE OTIbITa, HAOIIOICHUH, TIOCTYIIKOB.

MeTtanpeameTHbie pe3yJbTaThl

MetanpeameTHble pe3ynbTaThl BKIOYAIOT OCBOCHHBIE 00yUYaIOIUMUCS MEKIIPEAMETHBIE
MOHSTHS (TaKue, KaK «CHUCTeMay, «(PaKT», «3aKOHOMEPHOCTHY, «(DEHOMEHY, «aHATN3), KCHHTE3)
U YHUBEpCAJIbHbBIE YUeOHbIC EHCTBUS (I03HABATEeIbHBIC, KOMMYHUKATUBHBIC, PETYISTHBHBIC).

YcnoBus (GopMHpOBAaHUS MEXKIPEAMETHBIX MOHATHH — OBJQJCHHE OOYyYaroIUMUCS
OCHOBaMHU YHUTATEIhCKOH TPaAaMOTHOCTH, NMPUOOpPETEHHE HABBIKOB padOTHl ¢ HWHGOpPMAIHECH,
y4acTHe B TIPOCKTHOM JIESATETHHOCTH.

° OBHaI[eHI/Ie YHUBCPCAJIbHBIMU y‘I€6HBIMI/I IIO3HaBaTCJIIbHBIMUA ,Z[GﬁCTBHHMHI



1) 0a30Bble JIOTMYECKHE ICHCTBUS: BBIABIATH U XapaKTEPU30BATh CYIIECTBEHHBIC
NMpPU3HAKH OOBEKTOB (SBIICHWI); YCTaHABIWBATh CYIICCTBEHHBIH NpHU3HAK KiIacCH(pUKAIINH,
OCHOBaHMA [uid OOOOLICHHS W CpaBHEHHs, KPUTEPUH MPOBOAMMOIO aHAIM3a; C Y4ETOM
NPEUIOKEHHON 3aJ]aud BBISIBIIATH 3aKOHOMEPHOCTH M TIPOTUBOPEYHS B PacCMaTPHUBACMBIX
¢akTax, JaHHBIX W HAOJIOJCHUAX; NPEJIaraTh KPUTEPUH IS BBISBICHUS 3aKOHOMEPHOCTEH U
NPOTHBOPEYH; BBIBIATE AePHUINT WHPOPMAIUHM, TAHHBIX, HEOOXOJMUMBIX [UIS PEIICHHS
IIOCTaBJIICHHON 3ala4i; BBIABJIATL NPUYIUHHO-CJICACTBCHHLBIC CBA3U IPU HU3YYCHHUU SIBJICHUU U
MIPOIIECCOB; JIEJIaTh BHIBOJIBI C UCIIOJIb30BAaHUEM JICTYKTHBHBIX U HHIYKTUBHBIX YMO3aKITIOUCHHH,
YMO3aKJIIOYEHUH MO aHAIOTHH, (OPMYIMPOBATH THIIOTE3Bl O B3aUMOCBS3SIX; CAMOCTOSTEIBHO
BBIOMPATh CHOCOO pemIeHHs ydyeOHOW 3amadu (CpaBHHBATh HECKOJIBKO BapHaHTOB DEIICHHSI,
BHIOMPATh HANOOJIEe TTOIXOASIINHA ¢ YIETOM CaMOCTOSTEIBHO BBIICICHHBIX KPHTEPHEB);

2) 0a30BbIC  WCCIICOBATEIIbCKAE  JICUCTBHUS:  HCIOJIB30BaTh  BOMNPOCHl  Kak
UCCIIEIOBATEIbCKUI HHCTPYMEHT MO3HAHUS; (POPMYyIHUpPOBaTh BOMPOCHI, (PMKCUPYIOIINE Pa3phIB
MEXIy pEalbHBIM M JKEJATEeIbHBIM COCTOSHHEM CHUTYaIlMH, OOBEKTa, CaMOCTOSTEIHHO
yCTaHaBJIMBAaTh HMCKOMOE M JaHHOE; (OPMHUPOBATH THUIOTE3y 00 HCTHHHOCTU COOCTBEHHBIX
CYXJICHUH W CYXICHHH JPYIHX, apryMEHTHPOBATH CBOIO TO3HMIIMIO, MHEHHE;, MPOBOIUTH IO
CaMOCTOATCIIBHO COCTAaBJICHHOMY IUIAHY  OIIBIT, HECJIOKHBIN OKCIICPUMCHT, HG6OJIBHIO€
UCCIICIOBAHHE 110 YCTAHOBJICHUIO OCOOCHHOCTEW OOBEKTa M3y4YCHHS, MPHIMHHO-CIICICTBEHHBIX
CBSi3el W 3aBUCUMOCTEl OOBEKTOB MEXIy COOOH; OlleHMBaTh Ha NPUMEHHUMOCTb H
JIOCTOBEPHOCTh ~ MH(pOpMAIlMKM, TIOJYYEHHOW B XOJI€ HCCIEIOBaHUSA (DPKCIEPUMEHTA);
CaMOCTOSITENILHO (OPMYyIHUPOBAaTh O00OOIIEHUST W BBIBOABI IO pE3ylibTaTaM MPOBEAEHHOTO
HaOJIIOZICHUS, ONBITA, WCCICIOBAaHUS, BIIAJACTh HWHCTPYMEHTAMH OICHKH JOCTOBEPHOCTH
IOJYYCHHBIX BBIBOJIOB M 0OOOIIEHWH; NMPOTHO3MPOBATH BO3MOXKHOE JajibHEHIlee pa3BUTHE
IPOIIECCOB, COOBITUH M MX TIOCIEJCTBHS B aHAJIIOTUYHBIX WJIN CXOJHBIX CHTYallUsX, BBIJIBUTATh
NPEIOI0KEHUST 00 UX Pa3BUTHH B HOBBIX YCIOBUSX M KOHTEKCTaX;

3) pabora ¢ wuHpOpManuMel: NPUMEHATh pa3IMYHBIE METOJbl, MHCTPYMEHTHI H
3anIpockl MpHU TOMCKE W OTOOpe HMHGOPMAIWH WIM MAHHBIX W3 HMCTOYHHKOB C YYETOM
OpeUIOKEHHONH y4ueOHOM 3a7auM M 3aJaHHBIX KPUTEpUEB; BbIOMPATh, aHAJIU3UPOBATH,
CHCTEeMaTH3UpPOBAaTh M HHTEPIPETUPOBATh HMH(DOpMANMIO pPA3IMYHBIX BUAOB H  (HopMm
NPECTaBICHUS; HAXOJUTh CXOJHBIC apryMEHTHI (TIOATBEPKIAIOIINE WA OIPOBEPraoNIie OHY
U Ty JK€ HJICI0, BEPCHIO) B PA3IMYHBIX HMH(POPMAIIMOHHBIX HCTOYHHKAX; CAMOCTOSTEIBHO
BBIOMPATh ONTUMANBHYIO (hOpMY TpeAcTaBICHUs MH()OPMAIMK ¥ WILTIOCTPUPOBATh PElIaeMble
3a7a4d HECIOKHBIMH CXEMaMHM, JauarpaMMaMi, WHOW TpaduKkod M WX KOMOHMHAIMSIMU;
OLIEHUBATh HaI&KHOCTh MH(OPMAINH 110 MPEUIOKEHHBIM KPUTEPUSAM WIH CHOPMYITHUPOBAHHBIM
CaMOCTOSTENbHO; 3((PEKTUBHO 3aIIOMUHATH U CUCTEMAaTU3HPOBATH HHPOPMAITHIO.

L OBJ'IaI[eHI/Ie YHHUBEPCAJIbHBIMU yLIe6HI)IMI/I KOMMYHUKaTHBHBIMHU HeﬁCTBHHMHI

1) oOmieHre: BOCTIpUHUMATh U (HOPMYIUPOBATh CYXKICHHs, BBIpaKaTh SMOIMU B
COOTBETCTBUU C IEISIMH M YCIOBHSMH OOIICHHUS, BBIpAXaTh ce0s (CBOIO TOUKY 3pEHUs) B
YCTHBIX W TIHCBMEHHBIX TEKCTaX; paclo3HaBaTh HEBEpOAJIbHBIC CPEICTBAa OOIICHUS, TOHUMATh
3HAUEHUE COLMATLHBIX 3HAKOB, 3HATh M PACIIO3HABATH MPEANOCHIIKYA KOH(DIUKTHBIX CUTyallUNd U
CMTYaTh KOHQIMKTBI, BECTH TIEPETOBOPHI; IMOHWMAaTh HAMEPEHHUs APYTUX, MPOSBISTH
YBOXHUTEILHOE OTHOIICHHE K COOECeTHUKY U B KOPPEKTHOU ¢dopMe (GopMyaupoBaTh CBOU
BO3PaXCHHUS; B XO/I€ AMAaJora 1 (M) AUCKYCCHH 33[]aBaTh BOIIPOCHI 110 CYIIECTBY 00CYXIaeMon
TEMbl W BBICKA3bIBaTh WJACH, HAICJICHHBIE HAa pEIICHHE 3aJayd ©  TOJJICpKAHHE
OJIaro’kenaTeNbHOCTH OOUICHUS; COTOCTABISITH CBOM CYXACHUS C CYXACHUSMH JAPYTHX
YYaCTHUKOB JHMANIOTa, OOHAPYKUBATh Pa3INuMe M CXOJCTBO MO3HIINIA; MyOIUYHO MPECTABIAT
pe3yabTaThl BBITOJHEHHOTO OIBITa (IKCIIEPUMEHTA, HCCICOBAHMUS, IPOCKTA); CAMOCTOSATEIBHO
BBIOHMpaTh (hOpPMAT BBICTYIICHUS ¢ YIETOM 3a/1a4 MPE3ECHTAIIMN U OCOOEHHOCTEH ayJUTOPUH U B
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COOTBCTCTBUHU C HUM COCTABJIATH YCTHBIC W HNHUCBMCHHBIC TCKCTBI C HCIIOJIB30BAaHUCM
HWJTIOCTPATUBHBIX MATCPUATIOB;

2) COBMECTHAsi JICATEIbHOCTh: TIOHUMATh U  HUCIOJB30BaTh MPEUMYIIECTBA
KOMaHJAHON U MHAMBHUIYaJIbHON pabOThI MpU pelIeHUU KOHKPETHON MpobiieMbl, 000CHOBBIBATH
HEO0OXOIUMOCTh MIPUMEHEHHUS TPYMNIOBBIX (POPM B3aUMOJICHCTBUS TIPHU PEIICHUU TTOCTABICHHON
3aJa4uM; MPUHUMATh 1IeJIb COBMECTHOM JAEATEIbHOCTH, KOJUIEKTUBHO CTPOHUTH JIEHCTBUS MO €€
JTOCTHIKEHUIO: PpaclpeleNsiTh POJH, JOTOBApUBATHCS, OOCYXKIaTh TPOIECC U  Pe3ylbTar
COBMECTHOM paboThl; yMETh 0000IIaTh MHEHUS HECKOJBKHMX JIIOJIEH, MPOSIBISTH FOTOBHOCTH
PYKOBOJUTH, BBITIONHATH MOPYYCHHSI, TOMUUHITHCS, MIAHHPOBATH OPTaHU3AIMI0 COBMECTHOM
paboThL, OMPENENATh CBOIO POJIb (C y4ETOM MPEANOYTEHUH U BO3MOXKHOCTEH BCEX YYaCTHHUKOB
B3aMMOJICHCTBHS ), pacClpeleisITh 3314l MEXKIy WICHAMHU KOMAaH]Ibl, y4aCTBOBATh B TPYIIOBBIX
dbopmax paboThl (0OCYXACHHUS, OOMEH MHEHUH, «MO3TOBBIC IITYPMBD» U HWHBIC); BBIMOJIHATH
CBOIO YacTh pabOThI, JOCTUTAaTh KAYECTBEHHOTO pe3ylibTaTa IO CBOEMY HAIPABJICHUIO U
KOOPJMHHUPOBATh CBOW JEHUCTBUS C JPYTMMH WIEHAMU KOMAaH]Ibl; OLEHUBATh KaueCTBO CBOETO
BKJIaJ]a B OOIIUN MPOIYKT MO KPUTEPHUSM, CAMOCTOSTETHHO CHOPMYITHPOBAHHBIM yU4aCTHUKAMU
B3aMMOJICHCTBYS; CpaBHMBATh pe3yJbTaThl C MCXOJHOM 3afauell W BKIAJ KaXIOro 4jieHa
KOMaHAbl B JOCTHXKCHHE pPE3YJbTAaTOB, pa3leisTh c(epy OTBETCTBEHHOCTH U MPOSBIATH
TOTOBHOCTB K IIPEAOCTABICHUIO OTYETA NIEPEL TPYIIIION.

e OBiajieHNe YHUBEPCATbHBIMU YU€OHBIMH PETYIISITUBHBIMU ACHCTBUSIMHU:

1) camoopraHu3anus: BBIABIATH HPOOJIEMBbI Ul PEIIEHUS B >KU3HEHHBIX U Y4EOHBIX
CUTYallUsX; OPUEHTUPOBATHCS B PA3NIUYHBIX MMOAXO0JAX MPHHATUS PEeIICHUN (MHAWBUIYAIbHOE,
NPUHATHE PEIICHUs B TpyIIe, NPUHATHE PEIIEHUM TPYMIoi); CaMOCTOSTEIbHO COCTaBIIAThH
QITOPUTM pELIeHUs 3aJaud (MJIM ero 4acThb), BHIOMpaTh Croco0 pelieHus yueOHOH 3amaum ¢
y4€TOM  HMMEIOLMXCA PpecypcoB M  COOCTBEHHBIX  BO3MOXHOCTEH, apryMEHTHUPOBATb
npejiaraéMbple  BapUaHTbl PEIIEHUM; COCTaBIATh IUIAH JAEWCTBUH (IJIaH peanu3aluu
HaMEUEHHOTO aJroOpuTMa pELICHMsI), KOPPEKTUPOBaTh IPEUIOKEHHBIH aJIrOPUTM C Y4ETOM
NOJIy4YEHHUsI HOBBIX 3HAHUH 00 M3ydaeMoM OOBEKTE; JeaTh BHIOOP U OpaTh OTBETCTBEHHOCTH 32
peleHue;

2) CaMOKOHTpPOJIb: BJIAJIETh CIOCOOaMHU CaMOKOHTPOJISI, CAMOMOTHBAIMUA U PEeQIICKCUU;
AaBaThb aJICKBATHYIO OLICHKY CUTYyalluu U IpcajiaraTtb IjiaH eé N3MCHCHU A, YUUTBIBATb KOHTCKCT
U TPEIBUACTH TPYAHOCTH, KOTOPhIE MOTYT BO3HUKHYTh IPH pPEIICHHH Y4YeOHOW 3aaaud,
AIalITUPOBATh PCHICHUC K MCHAIOMIUMCH O6CTO$IT€.HBCTBaM; O6’b$ICH$ITB MNPpUYUHBI JOCTUKCHUA
(HEIOCTIDKEHHS) PE3YJIbTaTOB ACATEIbHOCTH, 1aBaTh OICHKY NMPHOOPETEHHOMY OIBITY, YMETh
HaxXoIUuTh MMO3UTHUBHOC B HpOH?;OH.IGI[H.IGﬁ CUTyallil, BHOCUTb KOPPCKTUBLI B JACATCIBLHOCTH Ha
OCHOBE HOBBIX 00CTOSITEIIHLCTB, N3MEHHUBIINXCS CUTYAIIMI, YCTAHOBJICHHBIX OITUOOK, BOSHUKIIIUX
TPYAHOCTEH; OLIEHUBATh COOTBETCTBUE PE3YJIbTATA IEITU M YCIOBHSM;

3) SMOLMOHAIBHBIN WMHTEIUICKT: pa3inyaTh, Ha3bIBaTh U YIPABISATH COOCTBEHHBIMH
SMOITUSMH M AMOIUSIMU JIPYTUX; BBISABIATh M aHAJTU3UPOBATH MPUYUHBI AMOIIHMI; CTaBUTh CEOs
HA MECTO APYToro 4eloBeKa, MTOHUMATh MOTHBBI U HAMEPEHUS IPYroro; peryiupoBaTh crocod
BBIPAXKEHHUS IMOLU;

4) npuHsTHE ce0sl U APYTUX: OCO3HAHHO OTHOCUTHLCS K JPYrOMY YEIOBEKY, €r0 MHECHHIO;
pHU3HaBaTh CBOE MPABO HA OUIMOKY M TaKOE K€ MPaBO APYroro; NpUHUMATh ce0s U JPYTux, He
OCYXJas; OTKPBITOCTh; OCO3HABATh HEBO3MOKHOCTh KOHTPOJIMPOBATH BCE BOKPYT.

IIpeaMeTHbIE pe3ybTAThI
B pesynbraTe n3zyuenus kypca «OCHOBbI HEOPraHUYECKOW XMMHMY BBIMTYCKHUK HAYUHUTCS:

10



oasamsv onpedeneHus W3YyYCHHBIM TOHATHAM ((u3nyeckoe Teno, BEIIeCTBO, CBOWCTBA
BEILECTB, YUCTHIE BEIIECTBA, OJTHOPOAHBIE U HEOJHOPOAHBIE CMECH, XUMUUYECKHUN 3JIEMEHT, aToM,
U30TOIIbl, MOJIEKYJa, OTHOCHTEIbHAs aTOMHAasi Macca, OTHOCHUTEIbHas MOJIEKYJspHas Macca,
IIPOCTOE U CJIOKHOE BEIIECTBO, XUMHUecKas (opmyia, MHAEKC, KOJIMUYECTBO BEILECTBA, MOJIb,
MOJISIpHAasi Macca, MOJSPHBIH OOBEM Ta30B, XMMHUYECKas PEaKLus, YpaBHEHHE XMMHYECKOU
peaknuu, KOIPQPUIMEHT, MOJEKYISIPHOS U TEPMOXHMHUUYECKOE YpaBHEHHS, TETUIOBOM 3(h(dEeKT
peakuuu, 3K30- U SHAOTEPMUYECKUE PEAKLIUU, PEAKLIMHA COEIMHEHUS, Pa3IoKEHHs, 3aMEILEHus,
oOMeHa, HEeHTpaTu3aluu, OKCUIBI, COIC00pa3yIoIIue U HeCOJIe00pa3yIoIue OKCUIbI, OCHOBHEIE,
KUCJIOTHBIE ¥ aM(OTEepHBIE OKCHJIbI, OCHOBAHMS, IIENOYH, KUCIOTHI, KUCIOTHI-OKUCIUTENH, COIH
CpeaHue, KUCIble, OCHOBHBIE, ABOWHBIE, CMEIlIaHHbIE, KOMITJIEKCHbIE, aM(QOTEpHbIE THIPOKCHUIBL,
TEHETUYECKasi CBS3b BEILECTB, HMHAUKATOpP, HEHTpalbHas, KHUCIOTHAs M LIEJIOYHass Cpena,
3JIEKTpOHHAsA 000JI0YKa aTOMa, PHEPIeTUUECKUI ypOBEHb, AJIEKTPOHHAs KOH(UTypalus aroma,
aToMHasg opOWTanb, MOH, XUMHYecKas CBs3b, BAJICHTHOCTb, CTENEHb OKHCIICHHS,
3JIEKTPOOTPULIATELHOCTh, MOJSPHAsI M HEMOJISIpHAs KOBAJICHTHBIE CBSA3M, HOHHAs CBS3b,
METAJUIMYECKasi CBsI3b, MOJIEKYJSpHas, WOHHAsA, aTOMHas, METANIMYEcKas KpUCTAIIMYECKHE
PEWETKN, pacTBOPBI, THAPAThI, KPUCTALIOTUAPATHI, aJUIOTPOIUsA, MAaccoBas JOJS 3JEMEHTa B
CJIOKHOM BELIECTBE U PACTBOPEHHOI'O BELIECTBA B PACTBOPE, MOJISIPHAsl KOHLIEHTPALMs BEIIECTBA
B PacTBOpE, JJIEKTPOJIUT U HEDIEKTPOJIUT, SJIEKTPOJIUTHYECKAS OUCCOLMALMS, HEWTpasbHasd,
KHACJIOTHAs W ILIEJNOYHAs Cpefa, BOJOPOJHBIM IOKa3aTeslb, TI'MIPOJIM3 COJIEH, OKHUCIIEHUE U
BOCCTaHOBJICHHE, OKHUCIIUTENb U BOCCTAHOBUTENb, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIIVH,
JIEKTPOJIN3, CKOPOCTh XHMHMUYECKOH pEaKIUM, XHMUYECKOE PpaBHOBECHE, T'OMOI€HHBIE U
TreTEepOreHHbIe, O0OpaTUMble W HEOOpAaTHMBIE peakluu, ajacopOIus, TMHUPO-, THUAPO-,
JIEKTPOMETAILTYPIUsl, KOPPO3HUsL);

PACKpbleamsb CMbIC/I HOHAMUIL, VCTIONb3YS] XUMUYECKYI0 CUMBOJIUKY;

dopmynupoeams 3aKOHBI COXPAHEHMS] MAacChl BEIIECTB INPU XUMUYECKUX PEAKLMSIX,
MIOCTOSIHCTBA COCTaBa, IEPUOJUYECKNN 3aKOH, 3aKOH ABOTaJIpO, OCHOBHBIE IOJIOKEHHSI aTOMHO-
MOJIEKYJISIPHOTO YYEHMSI, TEOPUU AIIEKTPOJIUTHUECKON AUCCOLUAIINH, PACKPBIBATH UX CMBICIT;

Ha3bleamp XUMUYECKNE FIEMEHTBI, HEOPTaHNYECKHUE BEIIECTBA U3YUEHHBIX KIIACCOB;

00vsachamb (PU3NIECKUI CMBICT aTOMHOTO (TIOPSIKOBOTO) HOMEpa XHMMHYECKOTO
3JI€MEHTa, HOMEPOB Tpynnbl U nepuona Ilepuonnueckor cucTeMbl, K KOTOPBIM IPUHAIICKHUT
AJIEMEHT, 3aKOHOMEPHOCTM HM3MEHEHHUS CBOWCTB aTOMOB DJJEMEHTOB M MX COCIUHEHHMHM B
npeaesax MalblX MEpPUOJOB M IVIABHBIX MOATPYII, CYHIHOCTh 3JEKTPOJIUTHYECKOU
JMICCOIMALINY, PEAKIIM HOHHOTO 0OMEHA U OKUCIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLIUH;

Molenupoeamp CTPOCHUE AaTOMOB IIEPBBIX JABAALATH XHWMHYECKHX DJIEMEHTOB,
IIPOCTEUIINX MOJIEKYJ;

Xapakmepu3o0eams XUMUYECKHE 3JIEMEHTHI (OT BOAOpOAA 10 KajblMs) Ha OCHOBE HX
nonoxkenust B [lepuoamueckoit cucreme .M. MeHneneeBa 1 0COOCHHOCTEH CTPOCHHSI aTOMOB;
CrocoObl TMoyydyeHusi, (pU3MUecKue M XUMHYECKHE CBOWCTBA, MPAKTHYECKOE IPUMEHEHHE
HEMETAJJIOB, OOpa30BaHHBIX »>JE€MEHTaMH TINaBHbIX mnoxarpynn I[V-VII rpymnm, menouHsx,
HIEJI0YHO-3€MEIbHBIX METAJVIOB, MAarHus, aJlIOMUHHUS W JKelle3d, HEOPraHMYECKUX BEIECTB
OCHOBHBIX KJIACCOB, OCOObIe CBOWCTBa KOHLIEHTPHPOBAHHOW CEPHOM M a30THOM KHUCIIOT;
B3aMMOCBSI3b MEXK/y KJIACCAMU HEOPraHMYECKUX BEILECTB;

onpedensimp 1O XUMHUYECKMM (OpMyJaM COCTaB BELIECTB M HX IPHHAJICKHOCTh K
ONpeeNEHHOMY KJIaCCy HEOPTAHMYECKUX BEIECTB, BAJIECHTHOCTh U CTENIEHU OKUCIIEHUS aTOMOB
AJIEMEHTOB B BELIECTBAaX, BUABl XUMUYECKUX CBA3EH B BELIECTBAX, TUIIBI XUMHUYECKUX PEAKIIMM,
BO3MOXKHOCTh MPOTEKaHUs peakluii HOHHOTO 0OMEHa;

onuceléams CBOWCTBA TBEPIBIX, JKUAKUX, Ta3000pa3HBIX BEIIECTB, BBLACAS UX
CYLIECTBEHHbIE TMpPU3HAKK; (U3NYECKUE U XHMHUYECKHUE TMPOIECCHI, SBISAIOMIMECS YaCThIO
KpyTOBOPOTa BELIECTB B PUPOJIE;

cocmaensams POPMYIIBI BEIIECTB U3YYCHHBIX KIJIACCOB, YPAaBHEHHS XMMHUYECKHX PEaKLUi,
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YpaBHEHHUS JUCCOIMAIIMKA KUCIIOT, OCHOBAHUH, COJIEH, ypaBHEHUSI peakluii HOHHOTO OOMEHa B
MOJIEKYJISIPHOM U MOHHO-MOJIEKYJISIPHOM BHJIE, YPAaBHEHUSI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKuHii, YpaBHEHHS PEAKLUHM, IMOATBEPKIAOIMIMX XUMHYECKHE CBOWCTBA HEOPTraHHMYECKHUX
BEIIECTB U OTPAXKAIOIIMX CBSA3H MEXKAY KJIacCaMH HEOPraHUYECKUX COCTMHEHUII;

YKa3zvleams TOJIIOKECHUE DSJIEMEHTOB, OOpa3yIONIUX MPOCTHIE BEIIECTBA — METAJUIBl U
HeMmeTauibl, B [lepuoandeckoi cucteMe xumMuieckux sneMeHToB .M. MenneneeBa, mpu3Haku 1
YCIIOBUS MIPOTEKAHUS XUMUYECKHX PEAKIIHIA,

Knaccugpuyuposamp N3y4eHHbIE OObEKTHI U SIBICHUS;

CIPYKmypupoeams W3y4eHHBI MaTeprall U XUMHYECKYI0 HH(DOPMAIIHIO, TIOTYYSHHYIO U3
JOTIOTHUTEIbHBIX HCTOYHHUKOB;

pasvacHamp Ha TPUMEpax TPUIMHHO-CICICTBEHHYIO 3aBHCHMOCTh MEXIY COCTaBOM,
CTPOEHHEM U CBOICTBaMU BEILIECTB;

00bsACHAmMYb PE3yNbTaThl BO3JIEHCTBUS Pa3NUYHBIX ()AaKTOPOB HA CKOPOCTh XUMHYECKON
peakuuy U XUMUYECKOE PaBHOBECHE;

coondams nipaBuiia 6€30MacHOM paboThI ¢ 1a00pPaTOPHBIM 000PYIOBAHUEM, XUMHUUECKOM
MOCY/IOH, HarpeBaTebHBIMU IPUOOPAMH, PEaKTUBAMH NP BHITIOJHEHUH OIBITOB;

naaHupoéamv u NPOGOOUMH ONBITHl 10 TOJNYYCHHIO, COOUPAHUI0 U HU3YUYCHHIO
XUMHUYECKHX CBONCTB KHCJIOpPOJAa, BOJOpPOAA, YIJIEKUCIOrO Tra3a, aMMHaKa; OIBITHI,
MOJATBEPKIAIONINE XUMUYECKHE CBOWCTBA HEOPraHUYECKUX BEIIECTB W3YUYEHHBIX KJIACCOB,
peakuuu, NOATBEPKIAIOIINE KaueCTBEHHBIM COCTaB Pa3IMYHbBIX BEIECTB;

20moeump PacTBOPHI 3aJAHHON KOHIICHTPAIUH;

pacno3nasamp ONBITHBIM IyTEM KHUCIOPOA, BOJIOPOJ, YITIEKUCIBIA U CEpHUCTBINA Ta3bl,
aMMUaK, BOMAY, PAacTBOPHI KHCIOT W IIENOYeH, WOJ, XJIOpUA-, OpoMHUI-, UOIUA-, CyIbdum-,
cynbdur-, cynsdar-, HuTpaT-, dhocdar-, KapOOHAT-WOHBI, HOHBl AMMOHHSI, aJTIOMUHUS, HATPHSI,
kanwst, kaibius, skenesa(ll) u (IID), menu, uHKa;

onucvlgams JEMOHCTPAIIMOHHBIE M  CaMOCTOSITEIbHO IPOBEIEHHBIE XHWMHUYECKUE
OKCIIEPUMEHTHI;

oelams 6bl1600bl Y YMO3AKIIOUEHUS U3 HAOMIOAEHUI, W3YYEHHBIX XHUMHUYECKHUX
3aKOHOMEPHOCTEH, MPOrHO3MPOBATh CBOMCTBA HEW3YYCHHBIX BEIIECTB MO AHAJIOTHH CO
CBOWMCTBAMH U3YYEHHBIX;

OKa3bleamp TIEPBYIO TOMOIIb MPH OXKOTaxX, MOpe3ax M IPYTUX TpaBMax, CBS3AHHBIX C
paboToii B XUMHUYECKOM KaOUHETE;

8bI4UCIAMb OTHOCUTEIIBHYIO MOJIEKYJISIPHYIO MAacCy U MOJISIPHYIO Maccy BELIECTBA IO €T
dbopMyIie; MacCOBYIO JIOJIIO 3JIEMEHTA B COEIMHEHUHU; MAaCCOBYIO JIOJII0 PACTBOPEHHOTO BEIIECTBA
B PacTBOpE; MOJIIPHYIO KOHIIEHTPAIIMIO BEIIECTBA B PAacTBOPE; MacCy, 00BEM WIIH KOJIUYECTBO
BEIIECTBA OJHOTO U3 YYAacTBYIOIIMX B pEaKLMU BELIECTB [0 M3BECTHON Macce, 00bEMY WU
KOJINYECTBY BEIIECTBA JPYroro COSAMHEHUS; TEIIOBON 3(h(eKT peakiuu mo AaHHBIM 00 OJJHOM
U3 yYacCTBYIOIIMX B PEAKLMU BEIIECTB M KOJUYECTBY BBIACIUBILEHCS (TIOTTIOMEHHOMN) TEMIOTHI;
MACCOBBIE OTHOIICHHUS MEXIY XUMHUUECKAMH IJIEMEHTAaMHU B JAHHOM BEIIECTBE; MACCOBYIO JOJIO
BElIeCTBa B pacTBOpE, MOJIYYEHHOM IpHU J100AaBIEHUU BELIECTB B HCXOIHBIA pPacTBOp HIIU
yIaJeHU UX U3 Hero; Maccy (00BEM, KOJTMYECTBO BEIIECTBA) MPOAYKTa PEaKIUu, €CIH OJTHO U3
pearupyromux BeIIEeCTB JaHO B M30BITKE; Maccy (00BEM, KONMMYECTBO BEIIECTBA) MPOAYKTa
peakuuu Mo M3BECTHOM Macce WU 00BEMY HMCXOIHOTO BEIIECTBA, COAEPIKAIIETO MPUMECH,
COCTaB CMECH, KOMIIOHEHTbl KOTOPOW BBIOOPOYHO B3aUMOJEHCTBYIOT C YKa3aHHBIMU
peareHTaMu; 00BEMHBIC OTHOIICHUS Ta30B MPU XUMUUYECKUX PEaKIIUAX;

ycmanaenueams NpocTeiiinyio GopMyIly BEIIECTBa IO MACCOBBIM JIOJISIM 3JIEMEHTOB;

Xapakmepu3zoeams  OCHOBHBIC  METOJbl  TO3HAHMs:  HAOIIOACHUE, HU3MEpEHueE,
9KCIIEPUMEHT; MPOIYKIUIO CHIIMKATHON MPOMBILIUIEHHOCTH;

6bl06U2AMb U NPOGEPAMb DKCIEPUMEHTAIBHO THUIIOTE3bl O XHMHUYECKHX CBOWCTBAX
BEIIECTB HAa OCHOBE UX COCTaBa U CTPOEHUS, UX CIIOCOOHOCTH BCTYNATh B XUMUYECKHE PEaKIIUH,
0 XapakTepe U MPOAYKTaX Pa3TUYHbIX XUMHUYECKUX PEaKIIHii;
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UCnOb308amb TPUOOPETEHHBIC 3HAHUS JUIS DKOJOTMYECKH TPAMOTHOTO TOBEICHUS B
OKpYKalolllel cpefie, rpaMOTHO 00paliaThCsl ¢ BEIECTBAMU B IOBCEHEBHOM KU3HU;

aHanu3upoeamy W OUEHUBATHL TMOCIEACTBHUS I OKPYXKAIOMIEH cpenbl OBITOBOH U
MIPOU3BOJICTBEHHOMN JEATEIHLHOCTH YEIOBEKa, CBSI3aHHOW C MEpepadOTKONH M HMCIOJIb30BAaHHUEM
BEILIECTB;

ouenueamp BIUSHUE XMMHUYECKOTO 3arps3HEHMs] OKpYKalolled cpeibl Ha OpPraHu3M
YEJIOBEKa;

coonrwoams OCHOBHBIE TIPaBUIa 3J0POBOro 00pa3a KU3HHU;

ucnoJjib3zoeambo HpI/IO6peTéHHBIC KIIFOYCBLIC KOMIICTCHUWHW HPWU BBIIOJIHCHUU IMPOCKTOB U
pelieHn y4eOHO-UCCIIeIOBATENbCKUX 3a7]ad M0 HU3yYEHHIO CBOMCTB, CHOCOOOB TMOIY4YE€HUS U
pacno3HaBaHUs BEUIECTB;

Ooco3Haeamp 3HAYEHHE TEOPETUYECKHMX 3HAHMM 10 XHUMUU IS [PaKTHUYECKON
JACATCIBbHOCTH YCJIOBCKA,

ROHUMAamMb CMBICI TPEANHCAHUNA, MPEATaraéMbIX B HHCTPYKLUHUAX IO HCIHOJIb30BAHUIO
JICKApCTB, CPCACTB 6]:1TOBOI>1 XAMUU U Op., U HCO6XO,Z[I/IMOCTB ux CO6JIIOI[CHI/I5I; HUCIIOJIB30BAaTh
BEIIECTBAa B COOTBETCTBUM C UX IpPEJHA3HAYCHHEM U CBOMCTBaMH, OMMMCAHHBIMU B MHCTPYKIIHSX
M0 ITPpUMCHCHUIO,

UCNOb308amb JTONIOTHUTENbHBIE HCTOYHUKN UHQOPMAIMK 71 TIOJATOTOBKU COOOIIECHUH,
JOKJIanoB, pedepaToB, mpe3eHTauil U T.JA. 00 UCTOPUHM CTAHOBIEHHS XMMHUYECKON HAyKH, O
COBPEMEHHBIX JOCTH)KCHUAX HAYKU U TEXHUKH;

00veKmueHo oyenueamp WHOOPMAMIO O BEIIECTBAX M XUMHUYECKUX MPOIECCaXx,
KPUTHYECKH OTHOCHUTHCS K IICEBIOHAYYHOM HH(pOpMaIuu, HEA0OpOCOBECTHONM pekjame B
CpeICTBaX MacCOBOW MHGPOPMAITUH;

0p2aHU306bl6aMb, TIPOBOJIUTH YYEHUYECKHE TMPOEKThl MO HCCIEIOBAHUIO CBOMCTB
BEILECTB, UMEIOIINX BAXKHOE MPAKTUYECKOE 3HAUCHUE.

COJEPKAHUE YYEBHOI'O KYPCA
«OCHOBBI HEOPT AHUYECKOM XUMHWW».
INPUMEPHOE TEMATHUYECKOE IINTAHUPOBAHHUE

PacnpeﬂeneHI/Ie BPCMCHU 1O TCMaM SBJISACTCA MPHUMCPHBIM. Yuurento npCaOCTaBIACTCA
BO3MOXKHOCTh TI0 CBOEMY YCMOTPEHHIO OOOCHOBAaHHO KOPPEKTHPOBATH YHUCIO YacoB,
OTBOJMMOE Ha HM3yYEHWE TOM WJIM WHOW TEMbI, BKIIOYATh IOMOJHUTEIBHBI MaTepuail B
3aBUCUMOCTU OT YPOBHA IMOATOTOBKH WM HHTCPCCOB YUAIIUXCA. 910 CO3,Z[aéT YCJIOBHUA IOJI
TBOpPYECTBA YUUTEIISI, CBOOOTHOTO BbIOOpa (POpM M METOIOB OOYUCHUS.

Ecnu B 00pa3oBaTesbHOM OpraHM3aluy peanu3yeTcss TPEXToAuYHasi MOJENb W3YYCHUS
JAHHOTO Kypca, TO Ha BTOPOM U TpeThbeM rojax oOydeHus (8 u 9 kiaccel) BO3MOXKHO
HEKOTOPOE COKpallleHHe Y4eOHOro cojepaHusl, BBIHECEHHE YaCTH MaTepHalla Ha IOBTOPEHHE
U CaMOCTOSITENIbHYIO paboTy oOydaromuxcs. HekoTtopsle Bompocsl, M3ydyeHHble B 7 Kjacce,
CJIeAyeT paccMaTpUBaTh Ha OoJiee TITyOOKOM U 0000IIIEHHOM YPOBHE.

7 knace
(1 u B Hexemnto; Bcero 34 4, U3 HUX 1 4 pe3epBHOrO BPEMEHMN)

Tema 1. BEHIECTBA (11 u)

IIpenmer xumuu. Tena u Bemectsa. PazButue nousatus o Bemecrtse. CBONCTBA BELLECTB.

HccnenoBanue u onvcanue pU3NUECKUX CBOMCTB BEIIECTB HA OCHOBE HAOIIOACHUH, H3MEPEHHIA
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U CIIPAaBOYHBIX JaHHBIX. BoszaelicTBue BelecTB Ha OpraHu3M. XHMHYECKHE CBOMCTBA.
[Ipumenenne BemecTB COOOpPa3HO WX CBOWCTBaM. Poib XMMUM B TMO3HAaHUM TNPHUPOIBI H
YEJI0BEUYECKOW [JeATEIbHOCTH. B3auMOCBsA3b XUMUH C JPYTMMHM €CTECTBEHHBIMM HAYKaMH.
XuMus Kak 00JacTh MPOM3BOACTBEHHON AEATENBHOCTU. NI 4ero HYKHO H3y4aTh XHMHIO.
[Tpuémer oOpamenusi ¢ 1aboOpaTOpHBIM 00OpYJOBaHUEM (MOCyAa, JaOOpPaTOPHBIN IITATHB,
peaKkTHBBI, HarpeBaTelbHbIE NPUOOPHI) U OCHOBBI O€30MACHOCTU NMPH PadOTe B XUMHUYECKOM
KaOHHeTe.

UncThle BemecTBa M CMeCH BellecTB. XapaKTEpPUCTHKAa YHMCTHIX BemiecTB. Cmecu
BEIIECTB, KOMIOHEHTHI cMecedl. CriocoObl pasfieneHusi CMeCeil U UX 3aBHCHMOCTh OT CBOWCTB
BEIIIECTB: BBIIAPUBAHUE, TUCTWLIALMS (EeperoHka), GuiIbTpoBaHUE, OTCTAUBAHUE, C TOMOILBIO
MarHuTa. MaccoBas 1015 IpUMeCed B CMECH.

PactBopsl. [Ipouecc pactBopenus. CoctaB pacTBOPOB: pacTBOPUTENb M PACTBOPEHHOE
BEIIECTBO. PacTBOpPBI  HACBHINICHHBIE U HEHACBHIIICHHBIE. PacTBOpUMOCTH  BEIECTB.
Knaccudukanus BemecTs Mo pacTBOPUMOCTH. YCIIOBHS, BIMSIOIIME Ha PaCTBOPHUMOCTD
BELIECTB: IIPUPOJIa PaCTBOPAEMOI0O BEIECTBA, TEMIEpATypa, JaBjieHHE (11 ra3zoB). MaccoBas
J10JIs1 paCTBOPEHHOIO BELIECTBA B PaCTBOpPE. PacTBOPHI B IPUPOE U JKU3HU YEIIOBEKA.

JdemoHcTpanuu
1. BemecTBa ¢ pa3nu4HbIMUA (PU3NIECKUMU CBOWCTBAMH.

2. Konnekuust u3enuil U3 cTekiia u altoMUHUS.

3. Konnexkuus o1MHAaKOBBIX TN, N3TOTOBIEHHBIX U3 Pa3HbBIX BELLECTB.

4. IlpuMmepbl XMMHMUYECKHUX IIPEBpAIICHUN: OKpacka METHJIOpaHXka B HEHUTPaJIbHOM,
KHCJIOTHOHM U IIEJIOYHON cpenax; BETHOH (hOHTaH (pacTBOpPEHHE XJIOPOBOJIOPOJIA WIM aMMHUAKa
B BOJIE).

5. OOpa3ibl YUCTHIX BEIIECTB U CMECEH, pAaCTBOPOB:

a) JIUCTWIMPOBaHHAs BOJA, caxap, KpaxMaj, pacTUTEIbHOE Macjo, AJTIOMUHUN WIn
KeJe3o;

0) pacTBOpBI caxapa B BOJI€, YKCYCHOH KHCIOTHI B BOJE, CMECH IOpPOIIKa Mela WIH

Kpaxmalia € BOHOﬁ, PaCTUTCIILHOTO Macjia € BOHOﬁ; CIIJIaBbI aJIFOMHMHUA, KCJIC3a NN MCIU.

BuneoonsIT
«Bynkan» — pazioxkeHue JuXpoMara aMMOHUSI.

IIpakTnyeckue padboThl

1. Xumuveckuii kabwner. [Ipuémbpl oOpareHuss ¢ 1a00OpaTOPHBIM O0OPYIOBAaHHUEM H
OCHOBBI 0€301TaCHOCTH TIPH pabOTe B XUMHYECKOM KaOMHETE.

2. UccnenoBanue u onurcanue GU3NIECKUX CBOMCTB BEIICCTB.
3. PacriozHaBaHMe BEIIECTB MO UX (PU3UIECKUM CBOHCTBAM.

4. CrocoObl OYMCTKU 3arpsi3HEHHON Bozbl. KonmmdecTBeHHOE ompeselieHHue CTereHu eé

3arpsI3HEHUSL.

JlaGopaTopHbIe ONBITHI
1. BemectBa u tena.

2. P%HGHGHI/IG CMECCH C IIOMOIIIBIO MarHuTa.
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3. Pa3genenue cmecH BOJbI C pAaCTUTEIbHBIM MaclIOM.

4. BolaeneHue NoBapeHHOM COJIM U3 pacTBOpa BbIITAPUBAHUEM.

5. OuncTka BOJONPOBOJHON BOBI AUCTUILISILIUEH.

6. OuncTKa )KUAKOCTH OT HEPACTBOPUMBIX B HEM TBEPABIX BEILLIECTB.

7. UccnenoBaHue pasinuuuii MEXKy paCTBOPaMU U CMECSIMH.

8. IlomyueHue HaChILIEHHOTO pacTBOPA.

9. BnusiHue TemnepaTypsl Ha paCTBOPUMOCTb TBEP/BIX BEIIECTB B BOJIE.

10. Bnusinue Temneparypbl Ha pacCTBOPUMOCTD I'a30B.

11. CpaBHEHME PaCTBOPOB € Pa3HBbIM COJIEPKAHUEM PACTBOPEHHOIO BEIIECTBA.

JJomamHue IKCIIepUMEHTbI
1. 3y4yeHue cTpoeHUs MIIaMEHHU.

. PacozHaBanue BeniecTB mo ux (PU3NYECKUM CBOWCTBAM.

. Paznenenne cMecu mpoOKOBOI KPOIIIKH U PEUHOTO MecKa (TTOYBHI).

. Beiienenue conbl U3 pacTBOpPa BBIITAPUBAHUEM.

. Beiienenue TBEpIOro HEPACTBOPUMOTO BELIECTBA U3 CMECH C KUIKOCTBIO.

2

3

4

5

6. [lonyyenue AUCTUILIUPOBAHHOMN BOJIBI.

7. CpaBHEHHE PACTBOPUMOCTHU caxapa U IIOBAPEHHOM COJIM B BOJE.
8. BiusiHre TeMieparypbl Ha pacCTBOPUMOCTD TBEP/BIX BEILLIECTB.
9. BnusiHue TemnepaTypsl Ha paCTBOPUMOCTB I'a30B.

1

0. Onpenenenre MaccoBOM JJOJIM caxapa B 4ae.

Pacyérnble 3a1a4n
1. Beruucnenue MaccoBO 10714 MPUMECE B CMECH BEIECTB.

2. Pemenme 3amad ¢ UCHOIB30BAaHUEM (PU3UUYECKONW BEIMYMHBI «MaccoBas O
pacTBOPEHHOTO BEIIECTBA»: OMPEAECICHUE MACCOBOM JTOJU PACTBOPEHHOIO BELIECTBA B PACTBOPE;
oTpesieiecHue MacC BEIIeCTBa W BOJBI, HEOOXOIUMBIX JIsi MPUTOTOBJICHUS 3aJlaHHOW MAacCChl
pacrtBopa.

IIpumMepHBbIE TEMBI HCCJIE0BATEIbCKUX IIPOEKTOB
OuncTka BOJbl OT HEPACTBOPUMBIX M PACTBOPUMBIX BEIIECTB.

HccnenoBanue 3aBUCUMOCTH pPacTBOPUMOCTH TBEPJIBIX BELIECTB OT TEMIIEpaTypbl (Ha
IIPUMEPE CEUTPHI U IOBAPEHHOM COJIN).

3Ha4yeHue pacTBOPOB B MPUPOJE, OBITY, TPOMBILIUIEHHOCTH U CEIbCKOM XO3sICTBE.

JKCKypceus
BonoouunctHas craHius.

Tema 2. COCTAB U CTPOEHHME BEIIECTBA (7 4)

ATOMBI M MOJIEKYJIbI KaK COCTaBHas YacTh BEILECTBA. Pa3BUTHE aTOMUCTHYECKHX
IPEJICTaBICHUH B HMCTOpUM Hayku. OTpakeHHME cOCTaBa BELIECTBA C IMOMOILBIO MOJEINEH.
BemectBa MOJIEKYJISIPHOTO W HEMOJEKYISIPHOTO CTpoeHus. CpaBHeHHE (PU3MUYECKUX CBOMCTB
BELIECTB MOJIEKYJISIPHOIO U HEMOJIEKYJIIPHOTO CTPOEHUSI.

15



Xumuyeckue djaeMeHTbl. CHMBONBI  XMMHUYECKHMX  3jJeMeHTOB. llonsatue o
kodd¢urnmentax. IlepBoe oOpamenne k Ilepuoanueckoil cucreMe XMMHUYECKUX DSJIEMEHTOB
JI.1. Menpeneena.

Xumuyeckue (popmyJibl. KauecTBEHHBIM M KOJIMUYECTBEHHBIM COCTaB BellecTBa. MHIeKkc
KaK yKa3aTellb YHcja aTOMOB B MoOJeKyje. XUMUYecKrue (OopMyJbl BEIIECTB MOJEKYISIPHOTO U
HEMOJIEKYJIIPHOTO CTPOEHUS.

IIpoctbie u ciao:xkHble BemiecTBa. COINOCTABIEHUE CBOMCTB MPOCTHIX BELIECTB —
METAJUIOB U HEMETAJIJIOB, CIOKHBIX BEIIECTB U cMece. [loHsaTHe 0 Kilaccudukanuy BEmecTB.

BbiuucieHnussi mno XumMuyeckuMm (opmynam. OTHOcUTEnbHAas aTOMHas — Macca,
OTHOCHUTENIbHAsl MOJEKyJsipHas Macca. MaccoBas [0JsI aTOMOB XUMHYECKOI'O 3JEMEHTAa B
BEIIECTBE.

JdemoHcTpanuu
1. Ilepnonnueckas cucreMa xumudeckux 3nemenToB J[.1. Menzaeneesa.

2. O0pa3s1bl BEIECTB MOJIEKYJIIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHHS.

3. Monenu MoJieKyn BOJbl, METaHa, aMMHUaKa, KACI0POJa, XJI0pa, XJIOPOBOAOPOA.

4. Mopenb KpUCTAJUIMUECKOM peIETKU IOBAPEHHOMN COJIH.

5. OmnbITel, NOATBEPKIAIOIIME PEATBHOE CYLIECTBOBAHUE MOJIEKYJ: HCIIApEHHE BOJBI,
JyXOB, MIEpEMEIINBAHNE JABYX PAa3JIMYHBIX BELIECTB (BOJbI M IEPMAHraHaTa Kalus) B pe3ysbTaTe
XA0TUYECKOI0 IBUKCHUS YACTHII.

6. Tabmuna «Ha3BaHusi, XWUMHUYECKHE CHMBOJIBI, [POU3HOIIEHHE CHUMBOJOB U
OTHOCHUTEJIBHBIE ATOMHBIE MAaCChl HEKOTOPBIX XUMUYECKHUX JIEMEHTOBY.

7. AnarpamMma «CozepikaHue XMMHUYECKHUX 3JIEMEHTOB B 36MHOM KOPE».

8. OOpa3Ibl MPOCTHIX U CIIOKHBIX BEIIECTB, METAJUIOB U HEMETAJLIOB.

JlabopaTopHbIe ONbITHI
12. MoaenupoBaHKie MOJIEKYJI, COCTOAIINX U3 OJMHAKOBBIX U PA3HBIX aTOMOB.

13. Onpenenenne NpUHAIJICKHOCTH BEIIECTB K METaJJlaM MJIM HEMETaJJIaM.
14. Onpenenenne NMPUHAIICKHOCTH BEIIECTB K MPOCTHIM WIIN CJIOKHBIM 10 UX (hopMyJiaM.

JlomamHue IKCIIepUMEHTbI
11. MonenupoBaHue MOJIEKYII.

12. JlomaniHss anTeyka.

PacuéTrHble 3agaun
1. Beruucienne OTHOCUTEIbHON MOJIEKYJISIPHOM MacChl BEILIECTBA.

2. Brluncinenne MaccoBOM JOJIM aTOMOB XUMHUYECKOI'O JIEMEHTA B COSTUHEHUN.

I[IpumMepHBIe TEMBbI HCCJIEI0BATEIbCKHX IPOEKTOB
Pa3BuTHne npeacTaBieHuit 0 CTPOCHUU aTOMa B HICTOPUM HAYKH.

OT anxMMHYECKHUX 3HAKOB K CUMBoOJIaM bepuiennyca.
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Tema 3. CJIO’KHBIE BEIIIECTBA (8 1)

Ionsitne creneHn okmceHusi. OnpeneneHne CTENEHH OKUCICHUs aToma 1o (opmyrie
coenuaeHUs. CoOCTaBlICHHE XHUMHYECKHX (OpMyaT OWHApPHBIX COCIWHEHWHA TIO CTEHEHSIM
okucieHusa. OnpeneneHue 3HAYEHUM BBICHICH TMOJOKUTEIBHOW W HUBIIEH OTPULIATEIHHOMN
CTEIEHEH OKHUCIEHHUS aTOMOB JJIEMEHTOB IO HMX TNOJIOKeHHI0 B llepumoamyeckoil cucreme
xumudeckux 3nmemenToB .M. Menneneena.

BuHapHbIe coeTMHEHMsI: COCTaB, HOMEHKJIATypa (cucTeMaTH4ecKasi U sl HEKOTOPhIX —
HNCTOPUYECKH CIIOKUBIITUECS HA3BaHU).

dusnyeckne U XUHMHYECKHe sIBJIeHHsl. XUMUYECKUEe peakiuu. [Ipu3Haku XUMUYECKUX
peakmuii. 3aKOH COXpaHEHUsS aTOMOB JJEMEHTOB IPH XUMHUYECKUX pEaKIHsX. YpPaBHEHHS
XUMHYECKHUX peakiuid. CocTaBIe€HUE YPAaBHEHN XUMUYECKUX peakiuid. Peakiiuu coequHeHusl.

JdemoHcTpanuu
1. Ilepnonnueckas cucreMa xumudeckux 3nemenToB [[.M. Menneneena.

2. O0pa3ipl OMHAPHBIX COCTUHECHUM.
3. [Tonyuenue cynbdumaa xeneza(ll).

BuaeoonsIT
dusznueckue W XUMUYCCKHE SBJICHHS: OOYIIIMBaHWE KpaxMmajga NpH HarpeBaHHH,

MPOKAJIMBAHUE MTOBAPEHHOM COJIH.

IIpakTHyeckas padora
5. Ilpu3Haky XMMHYECKUX PEAKIUU.

JlaGopaTopHbIe ONBITHI
15. O3nakomiieHue ¢ 00pa3aMu OMHAPHBIX COCTUHEHHH.

16. [InaBnenue u oTBepAeBaHKE TapaduHa.
17. PaznoxeHnue caxapa npu HarpeBaHUU.

18. IIpokanuBaHue MEeHON MJIACTUHKH UJIU IIPOBOJIOKH.

JlomanHue IKCIepUMEeHTbI
13. PacTBOpeHue caxapa 1 BbIIapUBaHUE MTOJTYYEHHOTO pacTBOpa.

14. O6yrnuBanue xyebda.
15. OTHOLIEHHE MUTHEBOM COMIBI K BOJIE U PACTBOPY YKCYCHOM KHCIIOTBHI.

Pacuérnnie 3agaun
Pewrenue 3ana4d no MaTepuary TEMBI.

IIpuMepHBIE TEMBbI HCCIEI0BATENbCKHX IIPOEKTOB
XUMHYECKUE SIBJICHUS BOKPYT Hac.

Onpenenenne XMMUYECKUX PEAKIMH 110 BHEIIHUM IIPU3HAKAM.

Tema 4. OCHOBHBIE KJIACCbI
HEOPI' AHUYECKHUX COEJIUHEHUM (5 u)

Oxcnapl. Onpenenenue, nonyyeHue (B3auMoIeMCTBUE MPOCTHIX BEIIECTB C KUCIOPOIOM),
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COCTaB, HOMEHKJIATypa, KIacCU(PHUKAIMS 10 arperaTHOMY COCTOSIHUIO U IpuMeHeHne. OKCubl B
IpUpOJIE.

OcnoBanus. OnpeaeneHue, cocTaB, HOMEHKJIATypa U KJIacCU(PUKALUS 110 PAaCTBOPUMOCTH
B BoJie. OKpacka MHIUKATOPOB (JTakMyc, (eHOIPTaTCHH, METUIIOPAHXK) B PACTBOpAX LIEIOYEH.
IIpuMeHeHre OCHOBAHUM.

Kucaorel. Onpeznenenue, cocras, KilacCH(UKAIUSA IO COCTaBY (COAEpKaHHE aTOMOB
KHCIIOpOJia, 4YMCIO aTOMOB BOJOpOAAa) M HOMEHKIaTypa. Pu3nueckue CBOMCTBA KHCIOT.
JleiicTBre pacTBOPOB KUCJIOT Ha HHAUKATOpbl. Kucnotsl B npupose. [IppumeHenne KUcior.

Com. Ormpenenenue, cocraB, Kilaccu(UKamus IO pPACTBOPUMOCTH B BOAE H
HOMeHKJaTypa. CocTaBlieHHue XUMHUYECKUX (opMyi coneil. [Ipumenenne coei.

JdemMoHcTpanuu
1. Ilepuoanueckas cucrema xumuieckux >nemeHToB .. Menneneena.

. Tabmuna «PacTBOPUMOCTH KUCIIOT, OCHOBAHHI U COJICH B BOJIE.

. OOpa31bl OKCUI0B, OCHOBAHUH, KUCIIOT U COJICH.

. Tabmuna «@opMyITbl U Ha3BaHUS KUCIOT M KHUCIOTHBIX OCTaTKOBY.

. [lomyyeHre OKCUI0B ITPU TOPEHUH IIPOCTHIX BEILIECTB.

. «llepenvBaHue» yrieKUCIOro rasa.

. JleficTBHE KOHLICHTPUPOBAHHOTO PACTBOPA IIEJI0YH HA LIEPCTAHYIO TKAHb.

00 N N L W

. B3anmonencTere yriekucioro ra3a ¢ U3B€CTKOBOM BOJOM.

BuneoonnITnl
1. 'opeHue cepbl B KUCIOPOJE.

2. 'opeHue Marausi B KUCJIOPOJE.

JlaGopaTopHbie ONBITHI
19. O3HakomiieHuE ¢ 00pa3aMu OKCHIOB.

20. O3HakomIIeHuE ¢ 00pa3aMyu OCHOBAHUH.

21. Oxpacka UHIMKAaTOPOB B BOJIE U PACTBOPAX IIEJIOUEN.
22. Oxpacka UHIUKAaTOPOB B BOJI€ U pacTBOPAX KUCIIOT.
23. O3HakoMIIeHUE ¢ 00pa3IaMu COJIEH.

JJomanHue IKCIIepUMEeHThbI
16. PacTuTenbHble HHAUKATOPHI.

17. BelpamyBaHue KpUCTAJJIOB COJIH.

I[IpumepHbIe TEeMBbI HCC/IE0BATEILCKUX NIPOEKTOB
PactuTenbHbIe HHIUKATOPHI.

H3yueHne cBOMCTB KUCIIOT HA IPUMEPE YKCYCHOU KUCIIOTHI.
I'ne npumenstot conu?

Tema 5. BEILIECTBA BOKPYI HAC,
C HAMMU U ITPOTHUB HAC (2 v)
Oxkcua Boaopoaa — BoJaa. 3HAUEHHWE BOABI NS JKM3HU Ha Ia”ere. Boma B mpupoze.

HexoTtopble aHOMasbHBIE CBOMCTBA BOJIBI (YMEHBIIEHUE MJIOTHOCTU M YBEIUYEHUE 00BEMa IMpH
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3amep3anun). Boma kak pactBopurtens. llpumenenue Boabl. IlonAtne o jxécTkoil Boge.
PaspymurenbHas cuia BOJBL.

Kucaopoa. 3HaueHne KUcaopoia s )KUBBIX opraHu3MoB. IIponeccs! nbIxaHus, THUEHUs
u TieHus. [Ipumenenue kuciaopona.

BemecTBa U KUBOii opranu3M. BinsHue Ha opraHu3M 4ejgoBeKa HeJoCTaTKa U M30bITKa
HEKOTOPBIX BEILIECTB. BiMsgHME 4UCTOrO KHUCIOpPOJa Ha >KUBOW opraHusM. IloBapeHHas coib:
noJb3a u Bpea. [lonsaTie o pU3n0I0rHuecKnx, TMIOTOHUYECKUX M TUTIEPTOHUYECKUX PAaCTBOPAX.
OTHOCHUTEIBHOCTD NOHATUHN «S1» U «JIEKapCTBO.

JdemoHcTpanuu
1. [1naBanue JibJ1a HA TOBEPXHOCTH BOJIBL.

2. PacTBOpBI pa3INyuHBIX BEIIECTB.

3. Tabmuia «CMepTenbHbIe J03bI HEKOTOPHIX BEIIECTBY.

JlaGopaTopHbIii ONIBIT
24. Boza Kak paCTBOPUTEIIb.

JloMamHui IKCIIEPUMEHT
18. YBenuuenue o0bEMa BOIbI IPU 3aMEP3aHUU.

[IpuMepHbIe TeMbI HCCJIEA0BATEIbCKUX MPOEKTOB
CamMoe HeOOBIYHOE BEIIECTBO (AHOMATbHBIE CBOWCTBA BOJIBI).

HOBapeHHaH COJIb: IOJIb3a U BPCH.

8 knacc
(2/3 u B Henemto; Bcero 70/105 4, u3 Hux 4/11 4 — pezepBHOE BpeMs)

Beenenue (5/7 1)

[Tpenmer xumuu. OCHOBHBIE METOJbl IMO3HAHHWA B XMMHUHU: HAONIOIEHHE, H3MEPEHUE,
JKCIiepuMeHT. BemecTBa u ux ¢usndeckue cBoiictBa. YacTuipl, 00pa3yromue BerecTsa. ATOMBI U
MoJeKynbl. Macca aroma. OTHOCHTENbHas aroMHas Macca. ATOMHas €IMHHMIA MAacChl.
Xumnyeckue sreMeHTsl. CUMBOJIBI XUMHUYECKUX 37IeMeHTOB. [loHsTHE 0 KO3 duImeHTax.

JdemoHcTpanuu
. [lepuonnueckas cucreMa xumuieckux 3neMenToB .M. Menneneena.
. BemecTBa ¢ pa3nnyHbIME U3MYECKUMH CBOMCTBAMH.
. Konmnexmnynm n3nenuii u3 »xeiie3a, aTlOMUHHS B CTEKIIA.
. Mopenu MoieKyI1 BOJbl, METaHA, aMMHAaKa.
. Okpacka akmyca B HEUTPpaJIbHOM, KUCIIOTHOW M IIETOYHOM cpenax.
. OnpITBI, TOATBEPXKIAIOIIUME pPEATbHOE CYIIECTBOBAHME MOJEKYJ: HCIApEHHE BOJIbI,
JyXOB, TIEPEMEIIMBAHUE JIBYX Pa3HBIX BEHIECTB (BOJAa M TIEPMAHTaHAT Kallusi) B pe3yJbTare
Xa0THYECKOTO JBIKCHUS MIX YACTHII.
7. Tabmuma «Ha3BaHWs, XUMUYECKHE CHUMBOJBI, IPOW3HOIICHHE CHMBOJIOB U
OTHOCHUTEJIbHBIE aTOMHBIE MACChl HEKOTOPBIX XUMUYECKHUX 3JIEMEHTOB.

AN DN AW~

BuneoonsIT
«Bynkan» — paznokeHrue JuXxpoMara aMMOHHUSI.

JdoManiHue JKCIepUMEeHThbI
1. UccnenoBanue GU3UIECKUX CBOMCTB BEIIECTB.
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2. IlpoBeneHue uccien0BaHusl.

IIpakTnyeckue padoThl

1. Ilpuémbl oOpamieHus ¢ J1abOpaTopHBIM OOOpyAOBaHUEM (TIOCyaa, J1a0OpaTOPHBIM
IITaTUB, HarpeBaTeJbHbIE MPUOOPHI) M OCHOBBI OE30MACHOCTH TpPH paboTe B XUMHUUYECKOM
KaOWHETe.

2. BemectBa m ux (usmyeckue CBOHCTBa (ONMHUCAHWE CBOWCTB BEIIECTB, HAPHUMEP
rpaduTa, BOJIbl, TOBAPCHHOM CONM UJIM caxapa, Me/Id, MeJa, MEIHOTO KyIlopoca, Jeje3a U T. 11.).

Tema 1. CTPOEHHUE ATOMA. CTPYKTYPA NIEPUOJJUYECKON CUCTEMBI
XUMHUYECKUX JIEMEHTOB A.U. MEH/JIEJIEEBA (8/9 4)

CocraBHble YacTH atoma: Aapo (MIPOTOHBI U HEUTPOHBI), NIEKTPOHBI, UX 3apsih U Macca.
@U3NYECKUI CMBICI aTOMHOTO (TOPSIAKOBOIO) HOMEPAa XUMUYECKOro eMeHTa. COBpeMEHHOE
orpezesieHue XUMUYECKOro 3JeMeHTa. M30Tonbl — pa3HOBUIHOCTH aTOMOB OJJTHOTO U TOTO K€
XUMHYECKOI0 AJIEMEHTA.

CrpoeHue 5JeKTPOHHBIX O0O0JIOYEK AaTOMOB TMEPBBIX [BAALATH XHUMHUYECKUX SJIEMEHTOB.
[lonsiTue 00 SMEKTPOHHOM CIIO€ (SHEPreTUYECKOM YPOBHE), O 3aBEPLIEHHBIX M HE3aBEPIIEHHBIX
JNIEKTPOHHBIX ~ CJOSIX. MakCUMaJabHOE YHCIO OJIEKTPOHOB HAa DHEPreTUYeCKOM  YPOBHE.
Knaccuguxanus sneMeHToB Ha OCHOBE CTPOCHUSI X aTOMOB (METaJUIbl M HEMETaILIbI).

Crpyktypa Ilepuoanyueckoil CUCTEMbI XUMHUYECKUX AJIEMEHTOB M 3JIEKTPOHHOE CTPOEHUE
atoma. Manble u OoJbliue Mepuoabl. ['pynmbl ¥ TOATPYNIBl XUMHUYECKUX DIIEMEHTOB.
®uU3NYECKUN CMBICI aTOMHOTO HOMEpa, HOMEPOB MEpHoJia U Tpynibl. M3MeHeHne HEeKOTOPhIX
XapaKTEPUCTHK M CBOMCTB aTOMOB XMMHYECKUX IJIEMEHTOB (3aps] sipa, paguyc aroma, Yhcio
3JIEKTPOHOB B 3JIEKTPOHHOI 000J104Ke, METAIIIMYECKHE U HEMETANINYECKHUE CBOMCTBA aTOMOB
AJIEMEHTOB U Jp.) B MaJIbIX NEPHOJIaX U TJIABHBIX MOATpyNNax. XapaKTepUCTUKA XUMUYECKOTO
3JIEeMEHTa Ha OCHOBE €ro nosioxkeHus B [lepuoandeckoii cucteMe U CTpOEHUS aToMa.

JdemMoHcTpanuu

1. Ilepuoanueckas cucrtema xumudeckux snnementoB [[.1. Menaeneena.

2. Iloptper .. Menneneena.

3. Moaenu aToMOB HEKOTOPBIX 3JIEMEHTOB.

4. Tabmuma «30TOMBI KHCIOPOIaY.

5. DIEKTPOHHBIE CXEMBbl ATOMOB BOJIOPOA, Te€usl, TUTUS, HEOHA, HATPUs, aproHa, Kajaus u
KaJIbITH.

Tema 2. XUMHNYECKAS CBA3b. CTPOEHUE BEIECTB (13/20 u)

Xumnueckue (opmynsl. Munekc. OTHOcHTENbHAs MOJIEKYJISIpHAs Macca BEIIeCTBa.
Beruncnenus no xumuueckuM Gopmyinam. [IpocTsie v C10KHbIE BEIIECTBA.

[TonsTHsST O BaJICHTHOCTH W XWMHUYeCcKOW CBsizu. KoBaneHTHast CBs3b, €€ oOpazoBaHHE Ha
IpuMepax MOJIEKYJ XJIOopa, a30Ta U XJIOPOBOAOPOAA. DIEKTPOHHBIE U CTPYKTYPHbIE (OPMYIIBIL.
[lonsspHas ¥ HemoJsipHAs KOBAJIEHTHBIE CBSI3U. DJIEKTPOOTPULATEIBHOCTh aTOMa XUMHUYECKOIO
JJIEMEHTA.

BemectBa MosIeKyIsIpHOTO cTpoeHusl. MolleKynsipHas KpUCTAJUIMUECKash peméTka. 3akoH
IIOCTOSTHCTBA COCTaBa.

Honnas cBs3bp, €€ oOpa3oBaHMe Ha TpUMEpe XJIOpUAa HaTpus. BeriectBa HMOHHOTO
(HEMOJIEKYJISIPHOr0) CTpoeHus. MloHHas kpucTaminyeckas pemérka.

[lonsTue crenenu okucieHus. OnpeneneHue CTENEHU OKUCIEHUS aTOMa B COEAMHEHMHU.
CocraBneHne XUMUYECKUX (POpMyJ1 OMHAPHBIX COEAMHEHUH 110 CTENEHSIM OKHCICHHS aTOMOB.

KonunuectBo BemecTBa. Monb — eanHMIa KomdecTsa BemecTsa. [locrosHHas ABorazpo.
MomnsipHas macca.
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JdemoHcTpanuu

1. Ilepronnueckas cucteMa xumudeckux sneMenToB J[.M. Menneneena.

2. Mogenu MOJIEKyJ KUCIOPOAa, BOJbI, XJI0pa, XJIOPOBOAOPOIa, aMMHUAKA.

3. O06pa3ibl IPOCTHIX U CIOKHBIX BEIICCTB.

4. Cxembl 00pa30BaHUs KOBAJICHTHOW Y MOHHOW XHMHYECKOU CBSI3H.

5. Moaenu MOJIEKYJIApHBIX (YIIAEKHCIBIN Ta3, MO, BOJIa) M MOHHBIX (ITOBapEHHAs COJIb)
KPUCTAJUIMYECKUX PELIETOK.

6. Bo3ronka nona.

7. OOpa3ibl BEmEeCTB MOJICKYIISIPHOTO CTPOCHHSL.

8. OOpa3Ibl HOHHBIX COCIUHEHUH.

9. OnbIThI, paCKpbIBAIOIINE B3aUMOCBS3b CTPOCHHUSI BEIIECTBA C €r0 CBOMCTBaMHU (BO3TOHKA
MoJla ¥ HarpeBaHue MOBapeHHOMN COJIN).

10. PazniuuHble BemiecTBa KOJIMYECTBOM 1 MOJIb.

JlaGopaTopHbIii ONIBIT
1. Onpenenenue NpUHAIIEKHOCTH BEIIECTB K IPOCTHIM MIIH CIOXKHBIM IO UX (popMyiam.

PacuéTrHble 3agaun

1. Beruncienue OTHOCUTENbHOM MOJIEKYJIIPHOM MacChl BELIECTBA.

2. BpluncneHue MaccoBOM 107U aTOMOB XMMUYECKOIO 3JIEMEHTA B COCIMHEHHH.

3. Boluucienne MaccoBBIX OTHOUIEHUH MEXAY XMMHYECKUMHU JJIEMEHTaMH B JIaHHOM
BEIECTBE.

4. Pacu€tel ¢ wHCHoNb30BaHUEM (U3MUECKUX BEIMYMH «KOJHMYECTBO BEIIECTBA» U
«MOJISIpHAs Maccay.

5. YcraHoBieHue npocTeiieii GopMyIibl BEIIeCTBa IO MACCOBBIM JOJISIM JIEMEHTOB.

Tema 3. KIACCU®UKALIUA
CJIO)KHBIX HEOPTAHUYECKUX BEIIECTB (6/8 4)

Oxcunpl. OnpeneneHue, COCTaB, HOMEHKIIATypa U KilacCH(PUKaIUs.

OcHoBanus. Onpesenenue, cocTaB, HOMEHKIATypa U KiIacCU(DUKaIys.

Kucnorel. Omnpenenenue, cocrtaB, HOMEHKIaTypa M kiaccudukanus. CTpyKTypHbIE
(GOpMYJITBI KUCITOT.

Cpennue conu. Ompenenenue, cocTaB, HOMEHKIATypa U Kiaccugukanus. Comu Kucible,
OCHOBHBIE, IBOHBIE, CMEIIIAHHBIE, KOMITJIEKCHBIE.

JdemoncTpanuu

1. Ilepuoanueckas cucrtema xumudeckux 3nnementoB /.M. Menaeneena.
2. Tabnuma «PacTBOpUMOCTh KHCIIOT, OCHOBAHUM U COJICH B BOJIEY.

3. OOpa3ibl OKCHIOB, OCHOBAHH, KUCIIOT U COJICH.

4. Tabnuma «@opMyIibl M HA3BaHUS KUCJIOT M KUCIIOTHBIX OCTaTKOBY.

5. Tabnuna «BaxkHelIe KUCIOTEL U KX COJI.

JlaGopaTopHble ONBITHI

2. O3HakoMJIeHHE ¢ 00pa3IaMu OKCHIOB.

3. O3HakoMJIeHHE C 00Opa3amMu COJeH.

4. OnpenencHue MPUHAICKHOCTH COSAMHEHUN K COOTBETCTBYIOIIEMY KJIAcCy (OKCH/IBI,
OCHOBAHMUS, KUCIIOTHI, COJIN) MO UX (hopmymnam.

Pacuérnnie 3agaun
Pemenue 3amay mo Marepuany TEMBbI.

Tema 4. XUMHUUYECKHUE PEAKIIUU (7/11 u)
dusnueckue U XUMHYECKHUE ABJIICHUSI. XUMHUYECKHE PpCaKInu. YcnoBUsT BOSHUKHOBCHUS U
TEUCHUS] XUMHUYECKUX peakuuil. [Ipu3Haku XUMUYECKHX peakiui. 3aKOH COXPAaHEHHUS MacChl
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BEIIECTB TMIPU XUMHUYECKUX pEaKIMsIX. YpaBHEHUS XuUMHUecKuX peakuuil. CocraBieHue
YpaBHEHUN XUMHUYECKUX peakuuid. Kraccumpukanus XUMHUYECKHMX peakiuii: 1) mo mnpusHaky
BBIJICTICHUST WJIU TIOTJIOIICHUS TEIUIOTHI (IK30- M SHIOTEPMHUYECKUE PEAKIMU); 2) MO YHUCITYy U
COCTaBy MCXOJHBIX BEILIECTB M MPOIYKTOB peakiuH (peakiuu COeNWHEHHS, pa3IoKEeHUS,
3amenieHuss ¥ oOMeHa). TepMOXMMHYECKHE YpaBHCHHS. BBIYHCIEHUS TI0 XUMHUYECKUM
YpaBHEHUSM. BbruncieHust 10 TEPMOXUMUYECKUM YPABHEHUSM.

ATOMHO-MOJIEKYJIIpHOE yueHue. 3HaueHue pabor M.B. JlomoHocoBa s pa3BUTHS
xumud. JKu3He 1 nearenbHocts M.B. JIomoHOCOBA.

JdemoHcTpanuu

1. [Tpumeps! Ppu3nUecKrX U XUMUYCCKUX SBJICHUH.

2. [Ipu3HaKku XUMHUYECKUX PEAKIMii: U3MEHEHHE L[BETa (B3aMMOICUCTBUE MOAUAA KaJHs C
XJIOPHOM BOJMIOM), oOpa3oBaHMe ocaaka (moiydeHue cynbdara Oapus), BBIFCICHUE Trasa
(B3auMOJICHICTBHE CEPHON WM XJIOPOBOAOPOIHOW KHCIOTHI C METAIJIOM), BBIACICHUE CBETa
(ropeHue JTy4uHBI, MarHus), MOsIBJICHUE 3araxa (MOoJydeHHe YKCYCHOM KHUCIIOTHI), BBIJICICHUE WITH
HOTJIONIEHUE TEIUIOTH (HEHTpanu3alus CHIBHOM KHCIOTHI CHJIBHBIM OCHOBAaHHEM, pa3JIOKEHHE
ruapokcuaa meau(Il)).

3. OnbIT, NOATBEPKAAIONINI 3aKOH COXPAaHEHHS MacChl BEILIECTB.

4. Peakuuu coenuHeHUs (TOpeHHE MarHus WIH YIJIS — SK30TEPMHUYECKHE DPEaKIUH),
paznoxkenusi (pasnoxenue ruapokcuna menu(ll) - sHmoTepmudeckas peakiusi), 3aMeIICHHUS
(B3aMMoOJIeHiCTBHE IIMHKA WJIM Kejle3a C pPacTBOpaMH CEpHOM KHCIOTHI, cyibdara menu(ll)),
oOMeHa (B3aumojeiicTBue cynbdara HaTpus U XJopHuaa Oapus, COJSHON KHCIOTHI W HHUTpaTa
cepebpa u T. 1.).

BuaeoonnIThbl

1. ®u3ndyeckue W XUMHYECKHE SIBIICHUS: OOyIJIMBaHWE Kpaxmalla TpH HarpeBaHuu |
MPOKAJIMBAHUE MTOBAPEHHOMN COJIH.

2. 3aKOH COXpaHEHHUsS MacChl BEHIECTB NpPU XHUMHUUYECKHX peakuusx (MOAeNb OIbITa
M.B. JlomoHOCOBa).

3. I'opeHne MarHus B KMCIOPOJIE.

JlaGopaTopHble ONBITHI

5. ®usndeckue sABIeHNs (HaKaIMBaHUE CTEKIISTHHON TPYOKH B IJIAMEHU TOPEIIKH).
6. XuMuueckue siBjeHus (HakaJMBaHUE MEJIHOU MPOBOJIOKU WUITU TUTACTHHKH).

7. Tunbl XUMUYECKUX PEAKIUM.

IIpakTHyeckas padora
3. [Ipu3HaKy XMMUYECKUX PEAKIUH.

PacuéTHble 3agaun

1. BeruucieHus 1o YpPaBHCHUIO XUMHYECKOHU pPCaKu KOJIMYCCTBA BCIICCTBA HUJIM MACCHL
M0 U3BECTHOM Macce WM KOJIMYECTBY BEIIECTBA OJHOTO U3 BCTYMAIOUIUX WA 00pa3yIoluXcs B
peaKIuu BELIECTB.

2. PacyéTpl mo TEpMOXHUMUYECKUM YPABHEHUSIM.

Tema S. PACTBOPBI. QJIEKTPOJIUTHYECKASA IUCCOIUALIUA (15/21 v)

UYuctele BemecTBa M cMmecu BemiecTB. CrocoObl paszeneHusi cMeceil: oTcTauBaHMuE,
(GuIbTpOBaHKE, BBIIIAPUBAHUE, C TIOMOLIbIO MATHUTA.

ITonsTue o pacreopax. IIpouecc pacrBopenus. I'naparsl U kpucrauioruaparsl. Maccosast
JI0JIs1 PaCTBOPEHHOTO BELIECTBA B pacTBOpe. MOJIsIpHAs KOHLIEHTPALUs PaCTBOPEHHOIO BEIIECTBA
B pacTBOpe. 3HaUEHHE PACTBOPOB B MPHPO/JIE, TPOMBIIIIJICHHOCTH, CEIbCKOM XO035HCTBE, OBITY.

[TonsaTHe 00 SNEKTPOIUTUYECKON AMCCOLMALMH. OJIEKTPOIUTBI M  HEINEKTPOIIMTHI.
OcCHOBHBIE MOJIOKEHUSI TEOPUHU UIEKTPOJIIUTHYECKON aucconranuu. CBoiicTtBa MOHOB. CTeNeHb
mucconranuu. CuibHble M cialOble 1eKTpoiuThl. COCTaBICHME YpPaBHEHMH JHCCOLIMALIUU.
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Kucnorsl, ocHOBaHUS M COJIM B CBETE MPEACTABICHUNA 00 3JIEKTPOJUTHUECKOW IMCCOLMAIIUH.
OO0mIre cBOMCTBA PACTBOPOB AJIEKTPOJIUTOB.

Cpena BOAHBIX  pacTBOpPOB  AIEKTposnTOB. OKpacka HMHIMKATOpOB  (JIaKMYC,
dbenondTanenH, METHJIOPAHK) B BOJIE, PACTBOpax KHUCIOT | menode. [loHsTHe 0 BOIOpOIHOM
noka3zarene (pH).

Peakuuu noHHoro oOMeHa M yciaoBUs UX IpoTekaHHs. MIOHHO-MoJeKyspHble YpaBHEHUS
peakmmMii M TpaBWwIa MX CcocTaBieHUsA. OTIMYMe COKPAIEHHOTO HOHHO-MOJIEKYJISPHOTO
yYpaBHEHHUS OT MOJIEKYJISIDHOTO ypaBHEHHsI peakiuu. Peaknuu oOMeHa, NpoTeKaroue
NPaKTUYECKH HEOOPATHUMO.

JdemoHcTpanuu

1. OOpa3ibl YUCTHIX BELIECTB U CMECEH.

2. Paznenenune cMecH pacTUTENBLHOIO Macjia U BOABI MPHU MOMOIIHN IETUTEIbHON BOPOHKHU.

3. Tabnuna «I170THOCTH PacTBOPOB HEKOTOPHIX BEIIECTB C Pa3IMYHONM MAaccOBOM Hoiei
PacTBOPEHHOTO BEIIECTBAY.

4. OnpeneneHue MIOTHOCTH pacTBOpa MPU NOMOIIN apeoOMETpa.

5. HMcnipITanue BENIECTB U UX PACTBOPOB Ha 3JIEKTPUUYECKYIO IPOBOAUMOCTb.

6. Cxembl Arcconuanum 3JIEKTPOIUTOB C MOHHOM U KOBaJEHTHOM MOJISPHOM CBSI3SIMHU.

7. BnusiHMe KOHLIEHTPAIMU YKCYCHOW KHUCIIOTHI Ha 3JIEKTPOIPOBOJAHOCTH €€ pacTBOpa.

8. Peakuinu HOHHOTO OOMEHA MEXAY PaCTBOPAMHU SJIEKTPOIUTOB.

9. Tabnwuma «PacTBOPUMOCTb KHCIIOT, OCHOBAHUM U COJICH B BOJIEY.

BuaeoonnIThbl

. Paznenenne cmecu BOJIbI M paCTUTEIBLHOTO Macja OTCTauBaHUEM.
. Paznenenne cmecu kpaxmaina u BoAbl (GUIBTPOBAHUEM.

. Paznenenne cmecu cepsbl M kele3a ¢ MOMOIIbI0 MarHuTa U BOJBI.
. PacTBopenue BemecTB ¢ BBIJCICHHEM TETUIOTHI.

. OOpazoBaHue U pa3pyiieHne KPUCTAJUIOTHIPATOB.

. UcnipiTanmne BemecTB Ha AJEKTPUICCKYIO TPOBOIUMOCTb.

. DIIEKTPOIPOBOIHOCTh PacIliiaBa.

N NN R W

JlaGopaTopHbIe ONBITHI

8. IIpuroToBieHue pacTBopa ¢ ONpeAeIEHHON MOJSIPHOM KOHIIEHTpalUe pacTBOPEHHOTO
BELIECTBA.

9. I'maparanus cynsdara meau(Il).

10. Oxpacka HHIUKATOPOB B Pa3JINYHBIX Cpeax.

11. Peakiiuu noHHOTO OOMEHA.

JdoManiHue JKCIepUMeHThbI
3. Pazmenenue cMmecH.
4. BelpamuBaHue KpucTauia.

IIpakTnyeckue padboThl

4. OuyucTKa MOBAPEHHOM COJIH.

5. IlpuroroBieHue pacTBOpa U U3MEPEHUE €TI0 IUIOTHOCTH.
6. Onpenenenue pH cpensl.

PacuéTHble 3agaun

Pemmenue 3a1au ¢ ucnoiab30BaHUEM GU3NYECKUX BEIMYMH «MaCCOBasi 10JIs1 paCTBOPEHHOTO
BEILECTBA» U «MOJISIpHAsi KOHLIEHTPAIUs PAaCTBOPEHHOTO BEIIECTBAY.

1. Onpenenenne MaccoOBOM 10U U MOJISIPHOM KOHIEHTPALMKU PACTBOPEHHOTO BEILIECTBA B
pactBope.

2. OnpeneneHre Macc BEIIECTBA U BOJbI, HEOOXOAUMBIX AJIi IPUTOTOBJICHUS 3aJaHHOMN
Macchl pacTBOpa.

3. Pac4€Thl Mo ypaBHEHUSAIM pEAKIIHM, MPOTEKAIOIINX B PaCTBOpax.
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4. BpluMCIeHHE MacCOBOW JOJM BEIIECTBA B PAaCTBOPE, MOJYYEHHOM INpH J00aBICHUH
BELIECTB B HCXOIHBIN paCTBOP WIN yIAJICHUH UX U3 HETO.

Tema 6. BAJXHEHMIIIME KJIACCHl HEOPTAHMYECKHX COEJJMHEHM,
CIIOCOBBI UX MOJYUYEHUA U XUMHUYECKHE CBOVCTBA (12/18 u)

Oxcuapl. CrocoObl TONyYEHUsS: B3aUMOJICHCTBUE MPOCTBIX BEIIECTB C KHCIOPOAOM,
rOpeHre WU paslio’KeHUEe CJOXKHBIX BemlecTB. Kiaccuduxaus OKCHIOB MO XHUMHYECKUM
CBOMCTBaM: HecosieoOpa3ymolye 1 cojeodpasyromue (OCHOBHbBIE, KUCIOTHBIE U aM(OTepHBIE).
OTHoO1IEHNE OKCUIOB K BOJE, KUCIOTaM M Ieso4aM. B3anMocCBs3b IPOCTHIX BEIIECTB, OKCHIOB
Y TUJPOKCUJIOB. 3aBUCUMOCTD CBOMCTB BEIIIECTBA OT XapaKTepa 00pa3yIoIIero ero eMeHTa.

OcHoBanns. CriocoObl TMOMY4YeHHsS] PACTBOPUMBIX M HEPACTBOPUMBIX OCHOBAHHUHU.
XUMHYECKUE CBOWMCTBA: OTHOLICHHE K MHIMKATOpaM, B3aUMOJCHCTBUE C KUCIOTaMH, COJISIMH,
KHCIOTHBIMH H  aM(oTepHbIMH  OKcuaamu. Peakius  HelTpanusanuu. PasnokeHue
HEpPacTBOPUMBIX OCHOBAHHUI MpPU HarpeBaHUU.

Kucaorbl. CriocoObl monydeHus: OECKHCIOPOAHBIX M KHUCIOPOJCOJAEPKAIIUX KHUCIIOT.
XUMHUYECKHE CBOMCTBA: OTHOILIEHUE K MHAMKATOpPaM, B3aUMOJIEUCTBUE C OCHOBAHUSIMU (peaKilus
HelTpanu3anun), OCHOBHBIMH U aM(OTEpHbIMH OKCHAAMH, METaulaMu. Psja  aKTHBHOCTH
MeTaJI0B. B3aumonencrere KUcior ¢ consmu. JleTydre 1 HeyCTONYMUBbIE KACIOTHI.

AMdoteprble ruapokcuabl. CrnocoObl  mosydeHHs.  XUMHYECKHME  CBOMCTBA!
B3aUMOJICHCTBUE C paCTBOPAMU KHUCIIOT U IIE€T0YEH, KUCIOTHBIMU U OCHOBHBIMU OKCHJIAMU.

Couau. OCHOBHBIE CTIOCOOBI MOTYUEHUS W CBOMCTBA. B3anmoneicTBie coiel ¢ KHCIO0TaMH,
IeJI0YaMu, MEXAy co0oii, ¢ Meramiamu. Pa3ioskeHHe HEKOTOPBIX COJICH NMpH HarpeBaHUU.
[TonsiTHE O TUIPONIHN3E COTEN.

I'eHeTnueckas cBsI3b MEXIY KJacCaMU HEOPTraHMYECKUX BEIIECTB. [ €HETHUECKUE PsIbI
METAJIJIOB U HEMETAIIJIOB, METAJLJIOB, 00pa3yonX aM(oTepHbIe OKCUIbI U THUIPOKCH/IBI.

JdemoHcTpanuu

1. I'openne kanpuus (yris).

2. Paznoxenue ruapokcuaa menu(Il).

3. B3aumogeiictBre okcuaa kanmbliusg U okcuna yriaepoma(lV) mmm okxcuma cepsi(IV) c
BOJIOW; MCTIBITAHHE MTOJTYYEHHBIX PACTBOPOB IUAPOKCHIOB HHINKATOPAMHU.

4. B3zaumojielicTBHE OKCUAA KAIbIUs C COJITHON MM a30THOM KUCIOTOM.

5. B3aumopeiictBue oxcuna yriaepoaa(IV) ¢ pacTBopoM ruipoKkcHia KaibIys.

6. B3aumopeiicTBue OKCHAA IIMHKA C COJSHOM KHCIOTOM M PpacTBOPOM THAPOKCUAA
HaTpHsl.

7. IlonmydyeHrue HEPACTBOPUMOTO OCHOBAHUS U €0 B3aUMOJEHCTBUE C KUCIOTOM.

8. HeliTpanuzarys KUCIOTHI METOYBIO (TUTPOBAHUE).

9. B3aumojeiicTBie KHCIOTHI C OCHOBAaHHMEM, OCHOBHBIM H aM(pOTEPHBIM OKCHIAMH,
METAJJIOM U COJIBIO.

10. ITony4yenue ruipokcuaa IMHKA U €r0 B3aUMOAECHCTBHE € KUCIOTOM U €O LIENOYbIO.

11. B3aumoneiicTBue coieid MeXIy cOO00i U ¢ MeTaTaMH.

12. T'uaponus conei.

13.  OmnbIThl, AEMOHCTPUPYIOUIME TEHETUYECKHE  CBSI3M  MEXKAY  BEIIECTBAMH,
COCTaBJISIIOIIMMU TE€HETUYECKUE PAJIbl METaula W HeMeTallla: TOpeHue Kaiblusi (cephl) B
KHCJIOPOJIe, PAacCTBOpEHHE 00pa3yIoIIerocss OKCUAa B BOJE U UCIBITAHUE MOJYyYEHHOTO pacTBOpa
WHIMKATOPOM.

14. O06pa31bl OKCUIOB, COJICH.

15. Pag akTUBHOCTH METALIOB.

16. Tabnuma «PacTBOPUMOCTH KUCIIOT, OCHOBAHUN U COJIEH B BOJIEY.

17. Tabnuua «['eHeTHuecKas CBs3b MEXIY KIaccaMl HEOPraHUYECKUX BEILIECTBY.
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BuneoonnITnl

1. T'opeHue cepol B KUCIOPOJE.

2. XuMU4eCKHE CBOMCTBA HEPACTBOPHUMBIX OCHOBAHHUH.

3. Peakmus oomena mexay okcugom menu(Il) u cepHoit KucmoTowu.
4. BzaumojencTBre KUCIOT ¢ METaJIAMHU.

5. B3anMoaelcTBrE KUCIIOT C COIIMHU.

JlabopaTopHbIe ONbITHI

12. B3aumoelcTBrEe OKCHIA Mardus ¢ KUCJIOTaMH.

13. Pacrio3HaBaHue OKCUOB HA OCHOBAHUH MX CBOMCTB.

14. ITonydyeHue HEPaCTBOPUMOTO OCHOBAHMSI.

15. Peakiust HeHTpaIM3auu.

16. O6Hapy)eHnEe KUCIOT ¥ OCHOBaHHM.

17. TlomydyeHue u cBoiicTBa aM(pOTEPHOT0 THUIAPOKCHAA HA MpPUMEPE THAPOKCHUIIOB
amroMuHwus, uHKa 1wk xpoma(Ill).

18. Crioco0bl MOTy4eHus CoNel.

19. Pacno3naBaHue pacTBOPOB COJIEH C MOMOIIbIO WHAUKATOPOB.

JdoMamHuii 3KCIIepUMEHT
5. B3anMoaelcTBUE KUCIIOT C COJIIMMU.

Pacuérnnie 3agaun
Pewrenue 3ana4d o MaTepuay TEMBI.

9 knace
(2/3 4 B Hepento; Bcero 70/105 4, u3 HuX 2/4 4 pesepBHOE BpeMs)

IHOBTOPEHMUE U YI'JIYBJEHUE HEKOTOPBIX BOITPOCOB
KYPCA 8 KJIACCA (6/8 )

DHepreTuyeckue ypoBHH M TOJYpPOBHM aroma, aTOMHble opOutanu. Pacnpenenenue
DJIEKTPOHOB B aTOME I10 YPOBHSM, MTOIYPOBHSIM U aTOMHBIM OpOUTAISIM.

CBolicTBa HEOPraHWYECKUX COCIUHEHUM BaXHEUIIMX KJIACCOB B CBETE TEOPHUU
AIIEKTPOIMTUYECKOH Tuccoruanuu. Peakuun noHHOTO 0OMeHa.

IIpakTnyeckas padbora

1. Pemenune skciepuMEHTANIbHBIX 3a/1a4 10 TeMaM «BakHelme Kjiacchl HEOPraHUYeCKUX
coenqnHeHu» 1 «Peakuy MOHHOTO OOMEHaY.

Tema 1. OKUCJIMTEJIBHO-BOCCTAHOBUTEJIBHBIE PEAKIIUMU (4/7 4)

Peakmuu, mpoTekaromie ¢ U3MEHEHHEeM u 0e3 M3MEHEHHUS CTEIEeHEH OKUCIICHHS aTOMOB,
BXOJSIIMX B COCTAaB pEarupyromux BemecTB. OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIHH.
Okucnurend W BOCCTAaHOBUTENH. OKUCIUTENbHO-BOCCTAHOBUTENbHAS  JIBOMCTBEHHOCTb.
CocraBineHue  ypaBHEHHM  OKHUCIHUTEIbHO-BOCCTAHOBUTENIBHBIX  peakuuil. PaccraHoBka
KO3(PHUIIMEHTOB METOJOM OHIIEKTPOHHOrOo OamaHca. DJEKTPOJIU3 pacIIaBOB U PacTBOPOB C
WHEPTHBIM 3JIEKTPOJOM.

JdemoHcTpanuu

1. B3anMoaelicTBrE COIIHON KHUCIOTEI C MATHUEM U OKCUIIOM KaJIBIIUS.

2. T'openue cepbl (yriisi)) W B3aUMOJACKHCTBHME TOJYYEHHOIO OKCHJA C BOJAOW WIM
TUAPOKCUAOM HATPHSL.

3. [lepuoanueckas cucrteMa xumudeckux annementoB [[.1. Mennaeneesa.

4. Dnextponus pactBopa xsopumaa meau(Il).

JlabopaTopHBIii ONBIT

1. OKuCINTENBHO-BOCCTAHOBUTEIBHBIE PEAKIINH.
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IIpakTHyeckas padora
2. PemieHue sKCHEpUMEHTAIBHBIX 3a7ad MO TeMe «OKUCIUTENbHO-BOCCTAHOBUTEIbHbIE
peakuum».

Tema 2. IEPHOJUYECKHUN 3AKOH 1 TIEPHOINYECKASI CHCTEMA
XUMHNYECKHUX JIEMEHTOB I.A. MEHIAEJIEEBA — OCHOBA U3YUYUEHUS U
ITPEJICKA3AHMS CBOVMICTB SJIEMEHTOB U X COEJIMHEHUAM (4/7 1)

ITepBbie ITOTIBITKH Kiaccuukanmum XHUMHYCCKHX SJIEMCHTOB. OTkpbITHE
J.1. MenneneeBsIM IepUOAMYECKOro 3akoHa. lIpenckasarenpHas poJib 3TOrO  OTKPBITHS.
ITepuonnueckuii 3akoH u [lepronnueckas cucrema xumuueckux sneMentoB /.M. MenneneeBa B
CBETE COBPEMEHHBIX NPEACTABICHHUN O CTpOoeHUHM aTtoma. llepmoamyeckoe M3MEHEHUE CBOMCTB
aTOMOB, TIPOCTHIX U CIIOKHBIX BEIIECTB (OKCHIIOB, TUIPOKCHIOB). CoBpeMeHHast (HhOopMyIUpOBKA
NEPUOANYECKOT0 3aKoHa. [I[pUYHMHBI MEPUOTUIHOCTH CBOWCTB 3JIEMEHTOB U OOPa30BaHHBIX UMHU
BEILIECTB. XapaKTEPUCTUKA XUMHUYECKOr0 3JIEMEHTa U €r0 COCIMHEHUN Ha OCHOBE IMOJIOKEHUS
anemenTa B lleprogunyeckoit cucteme. 3HaU€HUE MEPUOJIMUECKOTO 3aKOHA JJISl pa3BUTHUSL HAYKU
U TEXHHUKU. PoJib MEPUOAMYECKOrO 3aKOHA B CO3JaHUM HAy4YHOW KapTUHBI mMupa. HaydHbrit
noasur JI.1. Menaeneena.

JdemoHcTpauuu

1. [lepuoanueckas cucteMa xumudeckux sementoB [[.1. Menpeneena.

2. Tabmuna «Ilonoxxenue snemMeHTOB B Ilepromnueckoit cucTeMe U KUCIOTHO-OCHOBHBIC
CBOMCTBA UX OKCUJIOB U TUJIPOKCUIIOBY.

3. OnBITHI MO COMOCTABJICHUIO METAUIMYECKUX M HEMETAUIMYECKHUX CBOWMCTB MPOCTHIX
BEIIICCTB.

4. IToptpet J.1. Menneneena.

5. Kunopunsm «Kuznp u Hayunas nestensHocTs J. 1. MenneneeBay (pparmenr).

JlaGopaTopHbIe ONBITHI

2. CyIIHOCTb SIBJICHUS IEPUOANYHOCTH.

3. KucnoTHO-OCHOBHBIE CBOMCTBA THAPOKCUIOB AJIEMEHTOB TPETHETO MEPUOA.

4. KuciaoTHO-OCHOBHBIE CBOMCTBa THAPOKCHIIOB JJIEMEHTOB TIJaBHOM MOJATPYIIIbI
II rpynmer.

Tema 3. BOJJOPO/I 1 ET'O BAY)KHEUIIIUE COEIUHEHUSI (7/10 u)

Bomoponx — xumudeckuil sneMeHT. CTpoeHHE aToMa, 3JIEKTPOOTPULATENBHOCTh U
creneHu okucieHud. [lonoxenne Bogopona B Ilepunoanueckoi cucrteme. Bogopon — mpocrtoe
BelecTso. Monekyna Bogopozaa. Mceropust otkpeitust Bogopona. Haxoxnenue ero B mpupoze.
[Tomyyenue Bomoposa u ero (pu3WyecKkue CBOMCTBA. XWMHUUYECKHE CBOWCTBA (OKHCIUTEIHHO-
BOCCTAHOBUTEJIbHAsL IBOMCTBEHHOCTh) BOJOPOA: B3aUMOJICHCTBUE C HEMETAIJIAaMU, AKTUBHBIMU
METaJJIaMH M OKCHJaMU METauioB. Bomopoa — sKojiorndecku yuctoe TomiuBo. [Ipumenenne
BOIOpoia. Mepbl MPe0CTOPOKHOCTH MPU PadOTe C BOIOPOIOM.

Mousipabiii 00b€M Ta3a, 3akoH ABoraapo. OO0BEMHBIC OTHOIICHHUS Ta30B B PEAKITUAX.
OTHOCHTEIbHAS INIOTHOCTD T'a30B.

Oxcun Bogopoaa — Boaa. CoctaB, cTpoeHue, 0COOEHHOCTH (aHOMalbHBIE CBOWCTBA)
BoJbl. [loHsATHE O BOJOPONHOW CBSI3U. XMMHUYECKHE CBOMCTBA BOJBI: B3aUMOAECHCTBUE C
AKTHBHBIMH METaJlJIaMU (IIEJIOYHBIMHU M MIETOYHO-3EMEIBbHBIMU) U OKCHJIAMH TUX METAJIJIOB, C
KHCIIOTHBIMU OKcHAaMH. KHCIOTHO-OCHOBHBIE CBOMCTBA BOJbI. KpyroBopoT BOABI B MPHUPOJE.
3HayeHue Boabl. Bona u 310poBbhe. OxpaHa BOJHBIX pecypcoB. OUHCTKA BOJIBI.

JdemoncTpanuu

1. Ilepuonnueckas cuctema Xxumudeckux snemeHToB .M. Menneneena.

2. TlomyueHue BOAOpPOAA M O3HAKOMJICHHE C €ro (U3MYECKUMH W XUMHYECKUMHU
CBOMCTBaMHM.

3. Ky6 o6bémom 22,4 1.
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4. Mopnenb MOJIEKYJIbI BOJBI.

5. O4uncTKa BOJBI TEPETOHKOM.

6. BsaumopeiictBue BoAabl ¢ HarpueM, OkcuaoMm ¢ochopa(V) U OKCHAOM KajbIUs,
UCIIBITaHUE TIOJIYYEHHBIX PaCTBOPOB T'MIPOKCUI0B UHANKATOPAMM.

BuaeoonsIT

B3pebIB rpemyuero rasa.

IKCKypcust

BooouncTHbIE COOpYKEHUS.

PacuéTHble 3agaun

1. Pacuérsl ¢ ucmonap3oBaHreM GU3HUIECKON BEIMUUHBI «MOJISIPHBIA 00BEM Tazay.

2. OnpeneneHue OTHOCUTEIbHOM MIOTHOCTH Ta30B.

3. Bpruucienue mo ypaBHEHHSM XUMHUYECKHUX DPEAKIUA OOBEMOB Ta30B MO HM3BECTHOU
Macce MJIM KOJMYECTBY BELIECTBA OAHOTO M3 BCTYMAIOIIMX B PEAKIUIO WM OOPa3yIOIIMXCS B
pe3yabpTaTe peakluy BEIIECTB.

4. Pacuér 00bEMHBIX OTHOIICHUH ra30B 110 YPaBHEHUSIM XUMHUECKUX PEAKLINH.

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

OO0mass xapakTepuUCTHKa TajlOT€HOB HA OCHOBE IOJIOKEHUS XHUMHUYECKHX JJIEMEHTOB B
[Tepuoanueckoii cucreme. CxoAcTBa U pa3iavuusi B CTPOCHUHM aTOMOB 3JIEMEHTOB MOJTPYIIIBI.
Mouekybl POCTBIX BEUIECTB M TajJOr€HOBOAOPOAOB. PU3NUECKHME M XUMHUYECKHE CBOMCTBA
rajioreHoB.

XJyop — xumu4eckui aneMeHT. CTpOeHHE aTroMma, 3JIEKTPOOTPULIATEIbHOCTh U CTENEHb
okucnenusa. Haxoxnenue B mpupoge. Xiop — mnpocroe BemectBo. [lonyyenue xiopa u ero
dbu3nYecKue CBOWCTBA, PAaCTBOPUMOCTh B BOJIe (XJOpHas Boja), ACHCTBHE HA OPTraHHU3M.
XuMuyeckue (OKHCITUTENbHBIE) CBOMCTBA XJIOpa: B3aMMOJICHCTBHE C METallaMd, BOJOPOAOM U
IpYTMMU HEMeTalllaMH, OpOMHUIaMU U HUOAMJIaMU, peakius ¢ BoAou. [IpumeHenue xiopa u ero
JEHCTBUE Ha OpraHu3M. XJOpOBOAOPOA U COJIsHAs KHUCJIOTA: IIOJIy4eHHE, CBOWCTBA.
KauecTBeHHas peakuus Ha xJ0pua-uoH. Kucimopoacoaepkamne KUCIOThI XJI0pa U UX COJIH.

®DT1op, Opom, noa. CpaBHUTEIbHAS XapAKTEPUCTHUKA OKUCIUTENBHBIX CBOMCTB rajlor€HOB.
KauecTBennsle peakiuu Ha OpoMHUA-, MOOUA-UOHBI U HOJA. [IpuMeHeHHe TrajoreHoB U HX
COEMHECHUM.

JdemoHcTpanuu

1. [lepuoanueckas cucteMa xumudeckux aiementoB [[.1. Menaeneena.

2. O0pa3Iipl TAIOT€HOB — MPOCTHIX BEIIECTB.

3. [lonyuyenue xyiopa v XJIOPHOM BOJBIL.

4. ObecuBeYrBaHNE XJIOPHOM BOJIOM KPACSIIINX BEIIECTB.

5. Ilonmy4yeHue Xa0pOBOIOPOIA U COJSHOU KUCTIOTHI.

6. KauecTBeHHas peakiys Ha XJIOPUI-UOH.

7. CpaBHEHHME pPACTBOPMMOCTHM HOJa B BOJE, BOAHOM pacTBOpE HOJAMJA Kalus U
OpPTraHUYECKUX PACTBOPUTEIIAX (CIIHPTE).

BuaeoonnITol

1. B3aumopericTBue Xjiopa ¢ BOJOPOJIOM.

2. PacTBOpEHUE CTEKIIA B IIJIABUKOBOM KUCIIOTE.

3. PacTBOpMMOCTH MO/1a B CLIUPTE.

JlabopaTopHbIe ONbITHI

5. BeITecHeHHE OHUX TaJIOT€HOB APYTHMH U3 COSAMHEHUH (TaJOTeHUIOB).

6. PacTBOpMOCTh OpoMa M HOJla B OPraHUIECKUX PACTBOPUTEIISAX.

7. Pacno3naBaHue nona.

8. Pacnio3HaBanue XJ10pua-, OpOMHU/I-, UOJAHUI-MOHOB B PACTBOPAX.

IIpakTnyeckas padbora

3. lasiorensi.
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PacuéTHble 3agaun

1. Pemenue 3a1a4 mo maTepuany TEMBI.

2. Beruncnenue Maccel (00bEMa, KOIMUYECTBA BEIIECTBA) MPOIYKTa PEAKIINH, €CITH OJTHO U3
pearupymoImurx BelecTB JaHO B U30BITKE.

Tema 5. 3AKOHOMEPHOCTH MPOTEKAHUSI XUMHWYECKUX PEAKITAN
N UX KITACCUDPUKALIUA (4/6 1)

[ToHsiTHE O CKOPOCTH XUMHYECKOM peakiuu. Peakium TOMOreHHbIE U TE€TEPOTCHHBIE.
®akTOophl, BAUSAIONIME Ha CKOPOCTh XUMHUYECKUX PEaKLMil: mMpUpojaa, KOHIIEHTPALUs BEIECTB,
IUIONIa/lb  MOBEPXHOCTH CONPUKOCHOBEHMSI pearupymooliux BeHIeCTB, TeMmIeparypa U
katanuzarop. HeoOpatumele n oopatumMble peakunu. Knaccudukanus XUMHUYECKUX peakuil mo
Pa3IUYHBIM MPU3HAKAM.

XMMHYECKOE PAaBHOBECHE U YCIIOBUSI €70 CMELICHUS.

JdemoHcTpanuu

1. OnbITHI, MOKa3bIBAIOLINE 3aBUCUMOCTh CKOPOCTH XMMUYECKHX PEAKIUN OT MPHUPOBI
pearupyromux BEMIeCTB (B3aUMOJCHCTBUE ATIOMUHMS W JKelie3a C COJITHOW KHUCIOTOW WIIH
B3aMMOJICHCTBUE LIMHKA C YKCYCHOW M COJISHOM KHMCJIOTaMH), KOHLIEHTpAlUU U TEMIIEpaTypbl
(B3aumojerictBue 1uHka uiau okcuaa mMeau(Il) ¢ cepHoOM KHCIOTOW pa3IuYHOW KOHIIEHTpAIuu
NP pa3IMYHOM TEMIEpaType), KataiuzaTopa (pa3ioKeHue MepoKkcua BOAOPOIa B MPUCYTCTBUU
okcuna mapranma(IVv)).

2. CMmelleHne XMMHYECKOTO PaBHOBECHUS NPU U3MEHEHUM KOHIIEHTPALMU BEHIECTB Ha
npuMepe peakiuu Mexay ximopuaoM xenesa(lll) u poganugom kanms.

JlabopaTopHBIii ONIBIT

9. BiusHue miuomaan NoBEpXHOCTH TBEPOTO BEIIECTBAa Ha CKOPOCTh PACTBOPEHUS Mela B
COJISTHOM KHCJIOTE.

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

OO1m1ast XxapaKTepUCTHKA 3JIEMEHTOB MOATPYIIIBI KUCIOPOAA.

Kucaoponx — xumumdeckuil sneMeHT. CTpOCHHME aTOMa, 3JIEKTPOOTPULATEIBHOCTh U
creneHu okucieHus. Haxoxnenue B mpupoze. Kucimopon — mpocroe BemectBo. Ilonyuenne
KHCJIOPO/a, €ro (U3MYeCKue M XUMHUYECKUE (OKMCIMTEIbHBIE) CBOMCTBA: B3aUMOJICHCTBHE C
MeTaJlJlaMl M HeMeTaulaMu. Ponb Kucinopoja B IPHUpPOJE U €ro NPUMEHEHHE. AJUIOTPOIHbIE
BUIOU3MEHEHUA kuciopoaa. O3oH. [lonydyeHue, cBoiicTBa M mpuMeHeHueE. [[elicTBUE 030HA Ha
opranu3M. O30HOBBII IUT 3EMIIH.

Cocras Bo3ayxa. CpeaHsisa MOJIIpHAsi Macca CMECH.

Cepa. CtpoeHue aroma, CTENIEHU OKHUCIIeHus, ajutoTponus. Cepa B npupoje. Pusnyeckue
U XMMHYECKHE CBOMCTBA (OKHUCIMTEIbHO-BOCCTAHOBUTEIbHASA JIBOMCTBEHHOCTh) CEPBIL:
B3aUMOJICUCTBUE C METaJUIAMM, BOJOPOJIOM, KHCIOPOAOM. B3aumonencTBue cepbl ¢ ApYyruMU
HemeTayuiamu. [Ipumenenue cepsl.

CepoBongopoa. Haxoxnenue B mpupoje, NOIy4YeHHE, (PHU3MUECKHE M XHUMHYECKHE
cBoiicTBa. [leiictBue cepoBogopona Ha opranusm. Ilonstue o ITIJIK. CepoBogopoaHast Kuciaora.
Cynbpunsl. KadecTBeHHast peakuusi Ha cynabpua-uoH. [IpuMeneHue cepoBogopona u
Cynb(puI0B.

Oxcun cepbi(IV). Ilomyuenue, cBolicTBa u npuMmeHeHue. CepHucTas KHCIOTA.
KavecTBeHHast peakiyst Ha cyib(GUT-MOH. KHCIOTHBIE TOKIH.

Oxcup cepoi(VI). Ilonyuenue u cBoiicTsa.

CepHasi kucJjioTa, €€ ¢puznyecKkue U XuMuueckue cpoiictBa. CBoiicTBa pa3daBlieHHON U
KOHLICHTPUPOBAaHHOM CEPHOM KHCIJIOTHL. [IeHCTBHE KOHIICHTPUPOBAHHOM CEPHOM KHUCIIOTHI HA
opranusM. Cynb¢atsl. KauecTBeHHas peakuus Ha cyib(ar-uoH. Peakiuu, nexamnye B OCHOBE
IIOJIyYEHUS CEPHOM KUCIIOTHI. 3HAYEHUE CEPHON KHUCIIOTHI B HAPOIHOM XO35MCTBE.
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JdemoHcTpanuu
1. Tlepuonnueckas cuctemMa Xxumudeckux snemeHToB .M. Menneneena.
2. TlomydyeHue KHUCIOpOAa M O3HAKOMIIEHHE C €ro (PU3WYECKUMU U XUMHUYECKUMHU
cBoiicTBaMHU. PacriozHaBaHue KUCIOpOAa.
3. OOpa3ipl cepbl U €€ MPUPOAHBIX COSAUHEHUI.
4. B3auMoJIeiiCTBHE CEPBI C METAITIAMH M KUCIIOPOJIOM.
5. PacrioznaBanue Cyiab(QHUI-MOHOB B pacTBOpE.
6. KadyectBeHnHas peakiusi Ha Cynb(GUT-HOH (0OECIBEUMBAHHE Pa30aBICHHOTO PacTBOpa
dykcuHa).
7. BzaumoencTBre KOHIIEHTPUPOBAHHOM CEPHOM KUCIOTHI C MEABIO U CaXapOM.
BuaeoonnIThl
. ['opeHne xene3a B KUCIOpOJIE.
. F'openne docdopa B kuciopoe.
. [lomy4yenue kuciaoposa.
. IlonydyeHne 030Ha U €ro ONpeaeIcHHE.
. CocTaB Bo3ayxa.
. [lonyyenue niacTU4ECKOMN CEPBI.
. BzaumopeiicTBue ceprl ¢ HAaTPUEM.
. Peakiusi cepHOM KUCIOTBI C OPraHUYECKUMU BEIIECTBAMM.
JlaGopaTopHble ONBITHI
10. KauecTBeHHas peakius Ha CyIb(HI-HOH.
11. KauecTBeHHast peakius Ha CyIbPUT- U CyIb(paT-uOHBI.
IIpakTHyeckas padora
4. PelieHne 3KCIepUMEHTANIBHBIX 3aa4 1o TeMme «lloarpynna kuciopomaay.
PacuéTHble 3agaun
1. Pemenue 3a1a4 o maTepuany TEMBI.
2. Brruncnenne Macchl WM 00bEMa MPOAYKTA peakiMy 10 U3BECTHON Macce M 00bEMY
HCXOJIHOTO BEIECTBA, COAECPHKAIIETO IPUMECH.
3. Beruncnenus ¢ ucrnosibzoBanueM 3HaueHus [1J1K.

01N NP WN—

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

OO61mas XxapakTepUCTHKA 3JIEMEHTOB MOATPYIIIBI a30Ta.

A30T — XxuUMHuYecKuil 3neMeHT. CTpOEHHE aToMa, ANEKTPOOTPUIATENBHOCTh U CTEEHHU
okucnenus. Haxoxaenue B mpupojae. A30T — mpocToe BemiecTBo. [lonyuenue u pusnyeckue
CBOICTBa. XUMHUYECKHE CBOMCTBA (OKHCIUTEILHO-BOCCTAHOBUTEIbHAS JBOMCTBEHHOCTH) a30Ta:
B3aUMOJICHCTBUE C METAJNIAMH, BOJOPOAOM U KuciopoaoM. [Ipumenenue azora.

AmMmuak. CTpoeHHE MOJEKYIbI, TMOoNyudeHue, (Qu3uvyeckue W XUMHUYECKUE CBOWCTBA!
TOpeHue, B3aMMOJIECHCTBUE C BOJIOM, KHUCIOTaMH U OKcHaamMu MeTauioB. ColM aMMOHUS, WX
noxyyeHue u cpoiictBa. KauecTBeHHas peakiusi Ha MOH amMMoHUs. [IpuMeHeHne amMMuaka u
COJIE aMMOHUS.

Oxcuabl azora. [lonydyeHue, cBoiCTBa, IEUCTBUE HAa OPraHU3M U OKPYKAIOIIYIO CpEdy
okcunoB azota(ll) u (IV). Azotucras kucnora.

A3oTtHass kuciaora. Dusmueckue U xuMuyeckue (OKHUCIHMTENIbHBIE) CBOWCTBA:
B3aUMOJICHCTBUE C METAJJIaMH, CTOSIIMMHU B Py AaKTUBHOCTU IOCIE€ BoAopona. Peakumw,
Jexaluye B OCHOBE IMPOMBINUIEHHOIO NOJYYEHHUsSI a30THOM KHUCHOTHL [IprmeHeHue a30THOM
kucnotsl. Hutparsl. KauecTBeHHas peakiusa Ha HUTpaT-uoH. KpyroBopoT a3ora B mpupoe.

®ocpop. CrpoeHue aroma, 3JIEKTPOOTPULATENIBHOCTH M  CTENEHU  OKHUCIICHUS.
Haxoxnenune B mnpupoxae. Aimnorponus (Oenbidi, KpacHbld, 4€pHbI ¢dochop). AToMHas
KpHUCTaJNTNUecKasl penéTka. XuMudeckue cBorcTBa (ocdopa: B3auMOACHCTBIE ¢ METAIAMH U
kucioposoM. Baxkneitmue coenunenns pochopa: okcuabl Gochopa(lll) u (V), oprodocdophnas
kucinota, ¢docharel u runpopocdarel. KauectBennas peakuust Ha ¢ocdar-uon. Kpyrosopor
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docdopa B mpupoze. [Ipumenenne pochopa u ero coeTMHESHUN.
MuHepaiabHble y100penusi. A30THbIe, pochopHbIe U KanuiHbIe y100peHusl.
JdemoHcTpanuu

. Ilepronnueckas cucteMa xumuieckux sneMeHToB JI.1. Menaeneena.

. PactBopenue ammuaka B Boze («DoHTaHy).

. 'openue aMmmmnaka B KHCJIOPOJE.

. BzaumonieiictBre ammuaka ¢ XJaopoBoaopoioM («Ipim 0e3 orHs»).

. BzaumopelicTBue KOHIIEHTPUPOBAHHOM a30THOM KUCJIOTHI C MEJIBIO.

. BcnpIxuBaHue TIICIOIIEH JIyYUHKY B ITapaxX a30THOU KUCIIOTHI.

. O0pa31pl MUHEpATbHBIX yIOOPESHUIA.

. Cxemsl «KpyroBoport a3zota B npupoze», «Kpyrosopot ¢ochopa B mpupoae».

BuneoonnITnl

1. 'opeHne aMmMuaka B KMCIOpPOJIE.

2. Tepmuyeckoe pas3ioKeHUE HUTPATa KaJusl.

3. CpaBHeHHe TeMIepaTyp BOCIIaMeHEHUs 0eoro u KpacHoro ¢gocdopa.

4. IlpeBpamenue kpacuoro (ochopa B 6enbIit.

5. BzaumogeiictBue xjopa ¢ Gpochopom.

JlaGopaTopHbIe ONBITHI

12. KauecTBeHHas peakiys Ha COJIM aMMOHHMSL.

13. KauectBeHnHas peakius Ha ochar-uoH.

IIpakT4yeckue padoThl

5. Ilonyyenne aMmmMuaka u U3y4eHHe ero cBOMcTB. CoJii aMMOHUS.

6. MuHepasbHbIe YI0OpEHHS.

Pacuérunie 3agaun

Pemenue 3a1au no maTepuany TEMBI.

01N DN WN—

Tema 8. HOATI'PYIIIA YI'JIEPOJA (6/9 u)

OO61as xapakTepuCTHKa 3JIEMEHTOB MOATPYIIbI yIIepoa.

Yrieponx — xumuueckuih 3nemeHT. CTpoeHHEe aToMa, 3JIEKTPOOTPULIATENBHOCTh U
CTENEHH OKHUCIIEHMs. YTJIEepoJ — MPOCTOE BEIIECTBO. AJUIOTpONHbIe Moaudukanuu (anmas,
rpaduT, kKapouH, Qymaepensl) u ux cpoiictsa. [lonstue 06 agcopOuuu. XUMHUECKUE CBOICTBA
(OKHCITUTENIbHO-BOCCTAHOBUTEbHAS JIBOMCTBEHHOCTh) YIJIepoJa: TOpPEeHHE, BOCCTaHOBJICHUE
OKCHJIOB METAJJIOB, B3aUMOJICCTBUE C METAINIAMU U BOJIOPOIIOM.

Oxcuapl yriaepoaa(ll) m (IV), nomydenue, cBoiCTBa U NpuUMeHeHHe. JlelicTBue okcuaa
yraepona(Il) na opranusM. YrompHas KUCIIOTa, KapOOHATHl U rHIpokapOoHaThl. KadecTBeHHAas
peakmuss Ha KapOoHaThl W THApPOKapOoHAThl. [IpuMeHEHHWE Ccolel yYroJabHON KHCIIOTHI.
VYraepon — OCHOBA JKHBO# (opranudeckoil) mpupozasl. KpyroBopot yriaepona B mpupoe.

Oxpana armocepHoro Bo3ayxa ot 3arpsisHeHui. [TapHuKOBBIN 3 deKT.

Kpemuuii — xumuueckuil snemeHT. CTpoeHHME aTOMa, 3JIEKTPOOTPHULATEIBHOCTH U
creneHu okucienusa. Haxoxnenue B npuponae. Kpemuuit — npocroe BemniectBo. [lonydenue u
dusznueckue  CcBoOWCTBa.  XUMHYECKHE  CBOWCTBA  (OKHMCIUTEIILHO-BOCCTAHOBHUTEIHHAS
JIBOMCTBEHHOCTb) KpPEMHHUS: B3aUMOJEHCTBHE C HeMeTaulaMu W MeTauiaMu. OKcua
kpemHusA(IV) u KpeMmHueBas KUCIOTa, CHIMKAaThl. KpemMHMII — OCHOBa HEXHBOU
(meopranmveckoii)  mpupoasl.  IlpumeHenue  kpemHus.  [loHatme o  CHIMKaTHOH
IPOMBIIIJICHHOCTH (TIPOU3BOJICTBO KEPAMHUKH, CTEKJIA, IIEMEHTa, OETOHA, KeJIe300€TOHa).

O606menune. Bomopoanwsie coenunenus HemetawioB [V-VII rpynnm, ux coctaB u
CBOMCTBA. 3aKOHOMEPHOCTU U3MEHEHHUS KUCIOTHO-OCHOBHBIX CBOMCTB BOJHBIX PACTBOPOB ITHUX
COEIMHEHUH B MEPUOJIaX U TJIABHBIX noarpynnax Ilepunoauyeckoil CUCTEMBI.

JdemoncTpanuu

1. Ilepnonnueckas cuctema Xxumudeckux snemeHToB .M. Menneneena.

2. OOpa3ubl TPUPONHBIX COSAMHEHUW YTIepoia W KpPEeMHHUs, W3JCIHA U3 CTeKIa,
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KEpaMHUKHU.
3. Mopenu KpUCTAITHYECKUX PEmETOK ainMasa u rpadura.
4. 'opeHrie MarHust B YIJIEKMCIIOM Trase.
5. OTHoMIeHUe KapOOHATOB U THAPOKAPOOHATOB K KUCIOTAM.
6. Cxema «KpyroBopot yriepozaa B IpUpOAE».
7. ®uapM, TOCBAMIEHHBIN MPOOJIEeMe 3arps3HEHUS BO3IyXa.
8. IlomyueHne KpeMHHUEBOM KUCIIOTHI.
BuneoonnITnl
1. TyluieHue miaMeHH YriIeKUCIbIM ra3oM.
2. XuMHYECKHE CBOMCTBA YIJIEKUCIIOrO Tasa.
3. N3yuenue cBONCTB OKCHJIa KPEMHHSI.
4. TpaBnenue creksia GTOPOBOIOPOIOM.
JdoMamHuii 3KCIIepUMEHT
1. AncopOIMOHHBIE CBOMCTBA YTJIS.
JlabopaTopHbIe OnbITHI
14. Pacrio3HaBanue KapOOHATOB.
15. CBoiicTBa BOJHBIX pacTBOPOB BOJOPOAHBIX COEAMHEHNN HEMETAIIOB.
IIpakTnyeckue padboThl
7. lomyuenue okcuna yriepona(IV) u uzyuenue ero cpoiicts. CBoiicTBa KapOOHATOB.
8. Pemienue skcriepuMeHTaIbHBIX 3a4a4 1o TeMe «HemeTanisl u ux coeTnHEHUN.
PacuéTrHble 3agaun
Pemenne 3aiay no Marepuany TEMBI.

Tema 9. METAJLJIBI U UX COEJIMHEHMUA (10/16 1)

OO0masi xapakrepucTuka MeTa/LioB. llonoxkeHne >1eMEHTOB, 00pa3yIOLUIMX HPOCTHIE
BellecTBa — MeTauibl, B Ilepmogudeckoil cucreme, OCOOEHHOCTU CTPOEHHS MX aTOMOB,
paznychl aTOMOB, JIEKTPOOTPHUIATEIBHOCTD, CTETIEHU OKHCIeHU. MeTasuisl B mpupoae. Obuiue
CHoco0Bl MOTY4YEHUSI METAIIIOB (MMPOMETAIUTYPIHsl, THAPOMETAILTYPIusl, SJE€KTPOMETAILTYPrHs).
[Ipocteie BemecTBa — MeTauibl. MeTalmueckass XMMHMUYECKas CBSI3b M METaJUIMUYECKas
KpUCTAJUTMYECKasi pemérka. XapakTepHble (PU3MUECKHE CBOMCTBA META/UIOB. XHMHYECKHE
(BOCCTaHOBHTENBHBIC) CBOMCTBA METAJUIOB. P akTMBHOCTH MeTayu1oB. OTHOIIEHHE METAIOB K
HEMETaJlIaM, PacTBOpaM COJIEH, KHCIIOT U BOJE.

Amomunuii. CTpoeHue aroMa amoMuHusA. Ero mpupojHble COEAMHEHHS, MOIY4YEHHE,
dbu3nYecKue U XMMHUUYECKHE CBOMCTBA. B3anmoseiicTBue ¢ HeMETalllaMHi, OKCHIaMH METaJlIOB,
pacTBOpaMu KHCIOT M wienouei, Bogoil. CoequHeHns altoMUHUS, aM(pOTEPHOCTb €ro OKCHAa U
ruapokcuaa. KadecTBeHHas peakuus Ha HOH amoMuHus. IIpuMeHeHme amOMuUHUSA U €ro
COCIMHEHU.

Maranii u kaapnumii. OOmas XapakTepUCTHKa XHMHUYECKHUX JJIEMEHTOB TJIAaBHOMN
noarpynns! I rpynnel. CTpoeHre aToMOB MarHus U Kajublysg. MarHuii U KaabLui B NPUPOAE,
Croco0bl MX MOIy4eHus, GU3NYecKue U XUMU4eckue cBoicTBa. OCOOEHHOCTH CBOMCTB MarHusl.
Baxkneiimue coeiMHEHUsT MarHus U Kaiublus (OKCHIbI, TMIPOKCHABI M COJIM), UX CBOMCTBA U
npuMeHeHne. KauecTBeHHas peaknus Ha MOH KanblMs. buosormdeckas ponb U IPUMEHEHHE
COCAMHEHUN MarHus M Kanblus. JKECTKOCTh BOABI U crocoObl €€ ycTpaHeHwus. lIpeBparieHus
KapOOHATOB B MPUPOJIC.

Ilenounbie Meraabl. OOIas XapakTEepPUCTHKA XUMHUECKUX JJIEMEHTOB TJIABHOU
noarpynns! [ rpynmel. CTpoeHHE aTOMOB HICIOYHBIX METAJUIOB. PacmpocTpaHeHHe HIETOYHBIX
METaJUIOB B IPUPOJIE U CIIOCOOBI X MonydyeHHus. PU3ndeckue 1 XMMUYEeCKHe CBOMCTBA MPOCTHIX
BEIIECTB U BAKHEHIIMX COECIUHEHUH (OKCHIbI, TUAPOKCHIBI, conu). buomormdeckas poib u
IPUMEHEHHUE COEIMHEHNIN HATPUS U KaJlus.

Kenezo. OCOOEHHOCTH CTpPOEHHUsI aToMma XKeie3a, CTeleHH okuciaeHus. Ilpupoansie
COCIAMHEHUS ’KeJe3a, ero IMojydyeHue, (U3NYEeCKHe U XHUMHUYecKue cBoicTBa. OKCHIBL,
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rugpokcunsl u comu xkeneza(ll) u (III). Kauectsennsle peakiuu Ha uoHsl Fe?™ u Fe*". Crnapbl
JKene3a — 4YyryH, CTajdb. 3HAYEHHUE KeJe3a M €ro COSJUHEHUH B XKU3HEHHBIX MPOLEccax W B
HapoAHOM Xo3stiicTBe. Koppo3us MeTalioB u crocoObl €€ nmpeaoTBpaIleHus.
JdemoHcTpauuu
1. [lepuoanueckas cucteMa xumudeckux sementoB [[.1. Menaeneena.
. O6pa3ibpl MUHEPATIOB, METAJIJIOB U CIUIABOB, ATIOMUHUS, U3/ETUN U3 aIFOMUHHUSL.
. OnbITHI, MOKA3bIBAIOIIME BOCCTAHOBUTEIbHBIE CBOMCTBA METAJLJIOB.
. BzaumopeiicTBue HaTpus U KaJbLKs C BOJOM.
. OkparmuBaHue MIaMeHH HOHAMU KaJIbIIHSI, CTPOHITUS U Oapwsl.
. KauecTBeHHBIC peakiinu Ha MOHBI KaJIbIIHs, MeU, ITuHKa, Xxene3a(ll) u (I11).
. B3anmopencTaue xkene3a ¢ pacCTBOPaMU COJIEH U KUCIIOT.
. [lonyuenue u ucciaenoBanre cBOUCTB runmpokcuaoB xeneza(ll) u (III).
BuaeoonbIThl
1. JleMoHCTpaIus OKCUIHOM TJIEHKU HA aTFOMUHUH.
2. B3aumoeiicTBuE amOMUHUS C OPOMOM.
3. 'opeHue aaoMUHUS Ha BO3IYXE.
4. 'opeHrie MarHust B YIJIEKUCIIOM Tase.
5. BzaumopeiicTBue HaTpus C BOJOM.
6. B3aumogeiicTBue Xj10pa ¢ KaJaueM.
7. B3auMoAencTBUE XJIOpa C KEIE30M.
JlabopaTopHbIe ONbITHI
16. IlonydyeHue THUAPOKCHIA QTIOMHUHUA M HCCIEIOBAHUE €ro KHUCIOTHO-OCHOBHBIX
CBOJWCTB.
17. OxpamuBaHue MJIaMEHHU COJISIMU KaJlbIUs.
18. XKécTkocTh BOJBI U €€ yCTpAaHEHHE.
19. OxpammBanue JIaMeHH COJISIMU HATPUA U KaJlus.
20. KauecTBeHHbIE peakLiiy HA HOHBI JKele3a.
HccnenoBarenbckoe 3aganune
HccnenoBanue 3arpsi3HEHHON BOJBI.
JloMamHui IKCIIEPUMEHT
2. Koppo3us u 3amura MeTajljIoB OT KOPPO3HH.
IIpakTnyeckas padbora
9. Penienne s3KkCeprUMEHTAIBHBIX 33124 M0 TeMe «MeTallsIbl U UX COCTUHEHUS».
Pacuérnnie 3agaun
1. Pemienue 3a1au mo MaTepuany TEMBbI.
2. OnpeneneHre cocTaBa CMECH, KOMIIOHEHTHI KOTOPO BBIOOPOYHO B3aWMOJICHCTBYIOT C
YKa3aHHBIMH peareHTaMHu.

0 31 O\ L W

TEMA 10. XUMHUA U OKPYKAIOILIASA CPEJA (3/6 1)

BemectBa u marepuansl B TOBCEIHEBHOW KH3HM YelloBeka. Mepbl 0€30MacHOCTH MpHU
oOpalieHun C mpenaparamMu OBITOBOM XUMHHM, JieKapcTBamMu. Posib XMMHH B pelleHHH
HKOJIOTHUECKUX npobiieM. OXpaHa OKpyKarollel cpelbl, SJHepreTuyeckas npodieMa, chlpbeBas
npoOsemMa, IpOoOBOJIbCTBEHHAS TTpodIema.

BOCIIMTAHHUE OBYYAIOIIUXCA CPEACTBAMUA YYEBHOI'O KYPCA
«OCHOBBI HEOPT AHUYECKOMN XUMUW»
B coorBerctBun ¢ KoHuenuuend ayXOBHO-HPAaBCTBEHHOI'O pPa3BUTHUS M BOCIHHUTAHMS
JUYHOCTH rpaxkaaHuHa Poccuu, Hanbosee CUCTEMHO, MOCIENOBATEIbHO M INIYOOKO TyXOBHO-

HPaBCTBEHHOE PAa3BUTHE U BOCIHMTAHHE JIMYHOCTU MPOUCXOIUT B cepe obiiero oopazoBaHus,
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I7Ie pa3BUTHE M BOCIUTaHHE OOECIIEUYEHO BCEM YKIIAJIOM INKOIbHOW KH3HU. Bocrmuranue u
colanu3anys o0yJarImuXcs MPU MOJyYeHUH UMM OOIIEro o0pa3oBaHUs OCYIIECTBIISIIOTCS Ha
OCHOBE 0a30BBIX HAIMOHAIBHBIX I[EHHOCTEH POCCHICKOTO OOIIECTBA, TAKMX KaK MATPHOTHU3M,
CoLIMabHAs COJMUAAPHOCTD, ITPAXIaHCTBEHHOCTb, CEMbS, 3J0POBbE, TPYJ U TBOPUYECTBO, HAYKA,
MCKYCCTBO, MIPUPO/JIA, YEJIOBEUECTBO, U HANIPaBJICHbI HA PA3BUTHE U BOCIIUTAHUE KOMIIETEHTHOTO
rpaxaannHa Poccun, nmpuHuMaromiero cynp0y OredecTBa Kak CBOIO JIMYHYIO, OCO3HAIOIIETO
OTBETCTBEHHOCTb 3a HacTosIiee M Oyayliee CBOEH CTpaHbl, YKOPEHEHHOTO B JIYXOBHBIX H
KYJIBTYPHBIX TPaJULIMAX MHOTOHAIIMOHALHOTO Hapoaa Poccun.

CucreMHOe pelIeHHEe BXKHEHIIMX 3a7ad Pa3BUTHS WHTEIUIEKTYabHBIX CIIOCOOHOCTEMH
JUYHOCTH OOYYaloIIMUXCS M BOCHUTAHHUS COIHUAIBHO OTBETCTBEHHBIX TpakJaH IpU3BaHA
obecrieunTh W peanu3anus KOHIENIMU MpernofaBaHusl y4eOHOro mpeaMmera «XUMHUS» B
oOpaszoBaTtenbHBIX opraHm3anusx Poccuiickoit ~®Denepamuu, peaTu3ylONIMX OCHOBHBIC
o0mieo0pa3oBaTeIbHbIC IPOTPAMMEI, KOTOpast yTBepkaeHa perieHrneM Komnernn MuHucTepcTBa
npoceemienus Poccuiickoit @enepanun (mpotokon ot 3 nekadbps 2019 r. Ne [1K-48H).

[ensitm BocmuTaHust OOYYAIOMIMXCS OTBEYAIOT JIMYHOCTHBIE PE3YNBTAaThl OCBOCHHUS
OCHOBHOM 00pa3oBaTebHON MPOTrpaMMBbl, BKIIOUYAIOIINE OCO3HAHHE POCCHMCKOMN T'paskIaHCKOU
UJCHTUYHOCTHU B MOJIUKYJIBTYPHOM O0IIECTBE; CHOPMUPOBAHHOCTH IEJIOCTHOTO MUPOBO33PEHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YpPOBHIO Pa3BUTHs HAyKH; TOTOBHOCTb OOy4aromuxcs K
CaMOPAa3BUTHIO U CaMOOOPa30BAHUIO, CAMOCTOSTEIILHOCTH M JINYHOCTHOMY CaMOOIIPEIEIICHUIO;
TOTOBHOCTb M CIOCOOHOCTh K OCO3HAaHHOMY TIOCTPOCHHUIO MalibHEUIEH WHIWBUIYATbHOU
TpaeKTOpuu 00pa3zoBaHus, BEIOOPY npodeccuu U MpoecCHOHANbHBIX MPEANOYTEHHH ¢ yIéTOM
YCTOMYMBBIX  [O3HABATENIbHBIX  HMHTEPECOB;  CPOPMUPOBAHHOCTH MX  MOTHUBAaUU K
I[EJICHAIIPABICHHON Y4eOHO-TI03HABATEIHbHONW ACSATETbHOCTH, YBAXXUTEIBHOTO OTHOIICHUS K
Tpydy, HAJIWYUE OMNbITa Yy4YacTHs B COLHUAIbHO 3HAYUMOM TpyAe; cHOpMHPOBAHHOCTH
BHYTPEHHEH MO3HULNHU JIMYHOCTH KaK 0CO00r0 IIEHHOCTHOT'O OTHOIEHHS K ce0e, K OKPYKaIOIINM
JIONISIM M K KU3HM B 11€JI0M; C(hOPMUPOBAHHOCTH IIEHHOCTH 370pOBOTO M Oe3omacHoro obpasa
YKU3HU; MHTEPUOPHU3AIUIO TTPABIII MHIUBUAYAITHHOTO U KOJUIEKTUBHOTO O€30MacHOTO MTOBEACHUS
B YPE3BBIYANHBIX CUTYallUSX, YIPOXKAIOMIMX XU3HU U 3J0POBBIO JIOJEH; cPOpMUPOBAHHOCTH
OCHOB 3KOJIOTUYECKOW KYJBTYphl, COOTBETCTBYIOIEH COBPEMEHHOMY YPOBHIO 3KOJOTHYECKOIO
MBILUICHHSI, HaJU4YME ONBITa SKOJIOTMYECKH OPHUEHTHPOBAHHOW pPeQIEKCUBHO-OLICHOYHON U
MPAKTUYECKON AESITETLHOCTH B )KHU3HEHHBIX CUTYAIIHSIX.

Kypc «OcHoBbl HeopraHuyeckoil Xumuu» o007aaaeT OOJBIIUM BOCHUTATEIBHBIM
MOTEHIUAIIOM, KOTOPBIA pEealn3yeTCcss B XOJAE OPraHM3alUMd KaK YPOUYHOH, TaK U BHEYPOUHOH
JESITEIIbHOCTH 00yJaromnXcsl.

OcHOBHbBIE HATIPABJICHUS] BOCIIUTAHUSA 00yYAKOIIMXCS
NMPHU U3YyYeHUH Kypca «OCHOBBI HEOPTraHUYECKOH XUMMID)

IIarproTnyeckoe BOCIMTaHUE

[TarpuoTryeckoe BOCIIMTAHHWE HAMPABICHO HA OCO3HAHUE OOYYAIOITUMHUCS POCCHMCKOM
IpaXIaHCKOW HJIEHTHYHOCTH, HEOOXOIMMOCTH IMO3HAHMUA UCTOPUH, KyIbTypsl Poccuu, cBoero
Kpasi; MNpOSIBJICHHE LIEHHOCTHOI'O OTHOWICHHS K HAay4YHbIM JOCTH)KEHMSAM cBoed PomuHbl —
Poccun, ropaoctu 3a poccHiiCKyl0 HayKy, ITyOOKOe yBaXXEHHE K TEM, KTO CBOUM TPYIOM
MIPUYMHOXUJ claBy Hamed PonuHbI.

Memoovl, ghopmbl u npuémsl nAMPUOMULECKO20 BOCHUMAHUSA

e 3yueHre B pa3auyHBIX TeMax Kypca Omorpaduii M HaydHBIX OTKPBITHH POCCHHUCKHUX
yUEHBIX-XMMHUKOB, KOTOPbIE BHECTH OOJIBIION BKJIA B pa3BUTHE POCCUICKONW U MUPOBOW HAyKH:
N.A. KabnykoBa («Onextponutuyeckas mauccormarus»), H.J[. 3emuHckoro («AmcopOmus»),
H.C. Kypnakosa («CmiaBs») # Jip.
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e BxiroueHne CBEIACHHI HCTOPUKO-MIATPUOTUYECKOTO XapakTepa, Hampumep o0
M300pEeTeHNH IEPBOTO YHUBEpCcaIbHOTO nmpoTuBora3a H.JI. 3enunckum B ronbl [lepBoit MupoBoi
BOWHBI.

I'paxxnanckoe BocnuTaHue

I'paxknanckoe BOCIHUTAaHME HAINpaBiIeHO Ha (HOPMHUPOBAHME HENPUITHUS HALMOHAIN3MA,
TUCKPUMHUHAIIMKA 110 HAIMOHAJIBHBIM W JAPYTUM MpPH3HAKaM; TOTOBHOCTH K BBIIIOJIHEHUIO
00s13aHHOCTEN TpakJaHMHA, YBa)KEHUS IpaB, CBOOOJ M 3aKOHHBIX MHTEPECOB APYTUX JIOJEH;
CIIOCOOHOCTH BOCIIPUHUMATh M JaBaTh XapaKTEPUCTUKY OTICIbHBIM Hanboyiee BaXKHBIM
OOIIECTBEHHO-TIOJUTUUYECKUM COOBITHUSAM, MPOUCXOMAAIIUM B CTpaHE W MHpe; NpuoOpeTeHue
OTIBITa YCIEIIHOTO MEXINIHOCTHOTO OOIICHUSI HA OCHOBE PaBEHCTBA, TYMaHU3Ma, CTPEMIICHUS K
B3aMMOIMOHMMAHUIO M B3aUMONOMOINY; (OPMHpPOBAHME TOTOBHOCTHM K pa3HOOOpa3HOM
COBMECTHOH JESATENIbHOCTH, AKTHBHOMY YYaCTHUIO B KOJUICKTUBHBIX Y4€OHO-UCCIEIOBATEIbCKIX,
MPOEKTHBIX U APYTUX TBOPUECKHX paboTax, B PEUICHUH KOHKPETHBIX MPOOJIeM, CBS3aHHBIX C
opranu3zaiyeil yaeOHoi paboThl 1 BHEYPOUHOH JEATEIbHOCTH, COOIIOJICHUEM IIPaB U HHTEPECOB
oOydJaronuxcsi, TmpaBuia y4eOHOW JNUCHMIUIMHBI, YCTAaHOBJICHHBIX B 00pazoBaTelbHOU
OpraHW3aIli; TOTOBHOCTH K YYaCTHIO B TyMAaHHTAPHOW MAESITETBHOCTU (TIOMOIIb JIFOMSIM,
HY>KIAIOIIMMCSI B HEl; BOJIOHTEPCTBO).

Memoovl, ghopmbi u npuémsl epaxcoancko2o 60CHUMAHUS

e JleMoHCTpaIisi MHTEPHAIIMOHATIBLHOTO XapaKTepa HayKH, O3HAKOMJICHHE y4Yalluxcs C
HAayYHBIMU OTKPBITUSMU U BKJIAJIOM B MHUPOBYIO HAyKy 3apyOeXHbIX YUEHBIX MPOLUIOrO U
coppemennoctu: C. Appenuyca («DIeKTpoauTHYECKass aucconuaius»), A. MyaccaHa
(«T"amorens»), A. JlaByaswe, [I. Pesepdopaa, I'. KaBennuma, K. [lleene («Azot»), 10. JInbuxa
(«MunepanpHbIe ynoOpeHusn»), X. Dpcrena («Amomununiin), I'. J19Bu («Marauit 1 KanbIuii»).

e OOcyxnenue ymepoda, KOTOPbIi HAHOCAT HAPOJHOMY XO3SHUCTBY KOPPO3US METAILIOB U
HUCIOJIL30BaHHUE KECTKOU BOJIBL.

¢ BrinonHeHue 1a00paTOPHBIX OMBITOB U MPAKTHYECKUX padOT B Mapax U rpymnmax.

¢ BroinmonHenue uccienoBaHui U pa3paboTKa MPOEKTOB MO pa3uYHbBIM TeMaM Kypca B
napax u rpymnmax.

e CoOmtofieHre TUCIUIUIMHBI U TPaBHUJI OBEICHUS B KAOMHETE XUMUHU.

e BpinonHeHHe XOpOLIO MOATOTOBICHHBIMU YYallUMUCA POJU KOHCYJIBTAHTOB U
MOMOIITHUKOB TPU TMPOBEICHUU YPOKOB, MOMOIIb TOBAPHILAM, HCTBITHIBAIOIIMM 3aTPyIHEHUS
IIPY BBITIOJIHEHUU 33JaHUN YUUTEsL.

®opMuUpoOBaHKe MPeEACTABJICHUI 0 HAYYHOH KapTHHE MHPa
@opMHpOBaHUE IPEACTAaBICHUNM O HAy4dHOM KapTUHE MHUpa IOAPa3yMEBAacT
dbopMUpOBaHHE OCHOB HAyYHOTO MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pazBuTHs Haykd; (GOPMUPOBAHHE TOTOBHOCTH K CaMOpPa3BUTHIO U CaMOOOpPa30BaHMUIO,
MPOSIBJICHUIO MHTEpeca K CaMOCTOSTEIbHOM IO3HABAaTEIbHON NEATEIbHOCTH, PAaCHIUPEHUIO
CBOMX 3HAHUU O MPHUPOJIC U OOIIECTBE, COBEPIICHCTBOBAHUIO CBOEH SI3BIKOBOW U UMTATEIIbCKON
KYJIbTYpPbl KaK CpeACTBa MO3HAHUS OKPYXKAIOLIET0 MUpPA; Pa3BUTHE CIOCOOHOCTH K YCIEUTHON
aJanTaluyd B OKPYXKAIOIIEM MHUpPE C YYETOM HM3MEHSAIOLIEHCS MNPUPOAHOM, COLMAIBHON U
WH()OPMAITMOHHON CpPEeIBI.
Memoovl, hopmbi u npuémul popmuposanus npedcmagieHul 0 HAy4YHOU Kapmune Mupa
e QOpMHUPOBAHHWE OCHOB HAay4YHOI'O MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHSl HAayK O MPHUPOJE, OCYIIECTBIAECTCS Ha KaXKIOM YPOYHOM M BHEYPOUHOM
3aHATHH.
e JleMOHCTpalusi M MPOBEACHUE OIBITOB, MJUIFOCTPUPYIOLIUX MPUYUHHO-CIEACTBEHHYIO
CBS3b SBJIEHUW, MX TI03HABAEMOCTb: JEMOHCTPALIMOHHBIE OMBITHl «JIEKTPOINPOBOJAHOCTD
pacTBOPOB HEKOTOPBIX BeIlIEeCTBY», «PacTBopeHMe amMMuaka B BOJE», OIBITHI, MOKAa3bIBAIOIINE
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3aBUCHUMOCTh CKOPOCTH XHMHYECKHX PEAKIMi OT pasNuYHbIX (DAKTOPOB, BIUSHUE Pa3TUYHBIX
(bakTOpOB HA XUMUYECKOE PABHOBECHE U JIP.

e BrInoyIHeHKE 3aaHu 110 NTOUMCKY IPUYMHHO-CIIEACTBEHHOM CBA3U siBiIeHUN. Hanpumep:

YCTAaHOBUTE 3aKOHOMEPHOCTH W3MEHEHMSI XapaKTEPUCTUK M CBOMCTB AaTOMOB B
3aBUCHUMOCTH OT IIOJIOKEHHsI 3J1€MEHTOB B [lepuoandeckoil cucteMe XMMUYECKUX 3JIEMEHTOB
J.1. Menneneena;

00BSICHUTE, ITOYEMY B KOCTPE HICTIKH CrOPal0T HAMHOTO OBICTpEe, YeM LIeJI0e MOJICHO;

00BsICHUTE, TTOYEMY a30T BCTpEUYaeTCsl MPEUMYIIECTBEHHO B BHJE MPOCTOrO BEILECTBA,
KACIOPOA — W B BHUJAE MPOCTOrO BEIIECTBA, U B CBA3AHHOM COCTOSIHMH, a (QTOp —
VCKIIFOUUTENIBHO B COCTaBE COEIMHEHMI;

00BSCHUTE, MOYEMY HA KHCIIBIX TOYBAX MPUMEHSIOT (HOCHOPUTHYIO MYKY H JIp.

e PaccMoTpeHHe KpyroBOpOTOB 3JIEMEHTOB B mpupoje (a3zota, pocdopa, yriepona) kak
MaTepHaTbHOW OCHOBBI ()YHKITMOHUPOBAHUS OHMOC]EpHI.

e lI3yueHue SBJICHUS aJUIOTPOMUU KaK OJHOM M3 MPUINH MHOTO00pa3us BEIIECTB.

e YCTaHOBJIECHUE MEXIPEAMETHBIX CBs3el ¢ Ouosoruei, (gusukoid, reorpadueir B xojue
W3Y4YEHUsI MaTepUala U BBIITOJIHEHUS 3aJaHUN:

PAcKpBITHE TO3UTHUBHBIX OHONOTHYECKUX (YHKIMI TaJoreHOB (XaJdbKOTEHOB) M UX
HEraTUBHOT'O BIIUSHHUS HA )KUBOW OPTraHU3M;

M3y4eHUE MIPUYHH JIEKTPONPOBOJHOCTH BOJIHBIX PACTBOPOB U PACILIABOB AJIEKTPOJIUTOB;

uzydeHue GopM HaxXOXKJIEHHS OJIIEMEHTOB M BEUIECTB B MPUPOJE, BaKHEHIINX
MECTOPOKICHUN MOBAPEHHOM cOH, (HOCHOPUTOB, AIATUTOB, KATTMHHBIX COJIEH, KEJE3HBIX Py U
Ap.

o JleMOHCTpaIisl POTU MAaTEeMAaTUKH KaKk HMHCTPYMEHTa 00pabOTKU pe3yabTaTOB HAYYHBIX
UCCJIEIOBAaHUM B X0J1€ PEeLICHUS pacYETHBIX 3a/1a4, IOCTPOCHUSI IPaQUKOB U T.1.

e OOcyXIeHHE CBEJCHMH O NMPUMEHEHHH H3y4aeMbIX BELIeCTB (KHCIOPOZa, BOAOPOAA,
XJI0pa, COJISIHOM, CepHOM M a30THOM KUCIOT, CEPbl, aMMHUaKa, alFOMUHUS U Jp.).

e lcrnonb3oBaHue 3aJaHM, NPU BHIIOJHEHUH KOTOPBIX HEOOXoIuMo oOpalleHue K
JOTIOTHUTEIbHON JIUTEPATYPE U HHTEPHET-PECYPCAM.

e BrinmonHeHne TBOPYECKMX 3aJ@aHU IO3HABATEIBHOIO XapakTepa: IMOATOTOBKA

COOOIIIEHUH U Mpe3eHTalui 0 Pa3HOOOPa3HBIM TEMaM; COCTAaBIIEHNE KPOCCBOPIOB.

JlyXOBHO-HpABCTBEHHOE BOCIIUTAHHE

JlyXOBHO-HPAaBCTBEHHOE BOCIIUTAHUE HAIPABICHO HAa (OPMUPOBAHHE HEMPHUSATHS JIFOOBIX
HapyIICHUH COLMANBHBIX (B TOM YHCJIE MOPAJbHBIX W MPABOBBIX) HOPM; OpPUEHTALlMM Ha
MOpaTbHBIE IICHHOCTH U HOPMBI B CUTYaIlUsIX HPABCTBEHHOTO BHIOOPA; OLIECHOYHOT'O OTHOIIICHUS
K CBOEMY IOBEICHUIO U MOCTYIKaM, a TAK)KE K MOBEJCHUIO U MOCTYIKaM IPYTHX.

Memoovl, ghopmbi u npuémsl OYX08HO-HPABCMBEHHO20 80CNUMAHUSL

e cnionb30BaHue 3aIaHUH, TOAPA3yMEBAIOLIMX OPTaHU3ALMIO OLIEHOYHON JEATEIbHOCTH:

COCTaBJICHUE 3aJJaHUM, IPEeIHa3HAYCHHBIX JJIsI IPOBEPKU 3HAHUM OJIHOKJIACCHUKOB;

pa3paboTKa ATaIOHOB I CAMOTIPOBEPKH 3HAHUM ydaluxcs;

BBITIOJIHEHUE 3aJlaHUl, CBSI3aHHBIX C OIICHKOM MPAaBUJIBHOCTU WM HENPaBUIbHOCTH
CYXKICHH, HaliZleHHbIX B IHTEepHETE MM BHICKa3aHHBIX BOOOPaKaeMbIMH YUALTUMHUCS.

o OOcyxnenue ceneHuid o Tparmdeckon cynpoe yuéneix (K. Ieit-Jlroccak, I'. [IaBw,
JI. Tenap u Ap.), CIOCOOCTBYIOIIKX (POPMHUPOBAHUIO OPUEHTALMM HA MOpaJbHBIE IIEHHOCTU U
HOPMBI B CUTYallUsIX HPAaBCTBEHHOT'O BbIOODA.

JKO0JI0THYEeCKOe BOCIIUTAHHE
DKOJIOTUYECKOE BOCIHUTAHUE HANpPaBJICHO HA OBJAJACHUE OCHOBAMH HKOJIOTMYECKOM
KyJbTYpbl, HENPUATHE JCUCTBUM, NPUHOCIIIMX BpEH OKPYKAIOUIEH Cpeae; ydyacTUe B
MPAKTUYECKON JESITeTbHOCTH HKOJIOTUYECKOW HAIPaBICHHOCTH; TMPOBEACHUE pPe]IeKCUBHON
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OLIEHKH COOCTBEHHOI'O 3KOJOTMYECKOTO TOBEJCHUS M OLIEHKU TOCIENCTBUNA JCHCTBHM APYrux
JOICH JIs1 OKPY’KAIOIIEN CpEeIbI.
Memoovl, ghopmbl u npuémsl IKOI02UYECKO20 BOCHUMAHUS

e l3yueHue CBEIEHMA O BAKHEWUIINX HKOJIOTHYECKHUX MpoOieMax COBPEMEHHOCTH U
MeTofax OOpbObl ¢ HMMHU (KUCIOTHBIE JOXKIW, pa3paboTKa adbTepHATHBHBIX HCTOYHHMKOB
SHEpPruM, Oo0pa3oBaHWE CMOTa, Bpea HM30BITOYHOTO BHECEHHS B IOYBY a30THBIX YIOOPCHH,
NapHUKOBBIN 3 deKr).

e l3yuenue paznena «XuMHS M OKpYXKamolas cpeaa», 0000IIAIONIEro CBEACHUS O
BEIIECTBaX M MaTepuanax B TOBCEIHEBHOM >XU3HU 4YEJIOBEKAa M O POJIM XUMHH B pEIICHUU
IKOJIOTHYECKUX MPOOIIEM.

e l3yuenue cBenaeHUil 0 (HU3MOJIOTMYECKOM JACHCTBUHU BEIIECTB: XJopa, ¢Topa, Opoma,
M0Jla, XJIOPOBOAOPOJA, CEPOBONOPOAA, CEPHUCTOrO TIa3a, CEPHOM KHCIOTHI, OKCHUAOB a30Ta,
amMmMmuaka, gocdopa u ap.

e DopMUPOBAHME MOHATHA O NPEAEIBbHO IOMYCTUMOM KOHLEHTPALMU 3arpsi3HAIOINX
BELIECTB HA MPUMEPE CEPOBONOPOAA, a TAKKE NPU PEUIEHMH COOTBETCTBYIOIIUX PacCUETHBIX
3ajad.

e lI3ydyeHue cBeeHUil 0 criocobax MpeOTBPALICHNUS BPEIHOTO BO3JCHCTBUS BEILECTB HA
OpraHH3M M MEPBO MOMOIIM MPU OTPABICHUSIX, OKOTaX U Jp.:

nepBasi MOMOILb MPHU MONAJAHUHU Ha KOXKY KUCIIOTHI WU HIEI0YH;

croco0 coOupaHust pa3IuTON PTYTH (IeMEpKypHr3aIius);

nepBasi IOMOILb IPU OTPABIEHUHN CEPOBOJOPOJIOM, YTapHBIM I'a3oM;

npaBujia pa30aBICHUS CEPHON KHCIIOTHI BOJIOH | JIp.

e lcnonp3oBaHue 3alaHUM, aKTYaJlM3UPYIOMIMX HEOOXOIMMOCTh OCHOB HKOJOTHYECKUX
3HaHUI:

KaK B JIOMAIIIHUX YCJIOBUSAX YMEHBUIUTH COJEpKaHHUE XJI0pa B BOJAOIPOBOIHON BOJIE;

B KaKOil éMKOCTH CTHpaTh OelbE C XJIOPCOAepKALIUM OTOCIUBATEIIEM;

KaK CKaXKeTcs MOBBIIIEHHOE COfiepKaHie HUTPAT-UOHOB B OBOLIAX U (PpyKTax Ha 310pOBbE
YyeJloBeKa U JIp.

e BrimonHeHue 3aJaHUil  9KOJOTMYECKOTO COJAEp)KaHUsS: HamucaHue pedepaTos,
MOJTrOTOBKA COOOIICHU IO COOTBETCTBYIOIIUM TEMaM.

e Opranuzanus UCCIeA0BaHUM SKOJIOTUYECKOTO COACPIKAHUS:

HCCJIETIOBaHHUE BIUSHUS KUCIOTHBIX JOXAEH Ha OKPYKAIOILYIO CPENy;

M3MEpPEHHNE KUCIOTHOCTH OCAKOB;

UCCJIEIOBAaHHE 3arpsI3HEHHON BObL;

KOPpO3Us U 3alUTa METAJIJIOB OT KOPPO3HH.

du3nyeckoe BOCNUTaAHUE U (POPMHUPOBAHUE KYJIbTYPbI 310POBbS

dwusnueckoe BocnuTanre U GopMUpOBaHHE KYJIbTYPHI 30POBbS HAIIPABICHO HA Pa3BUTHE
OTBETCTBEHHOT'O OTHOIIEHUS K H3HH U YCTAHOBKU Ha 3JJ0POBBIM 00pa3 HU3HU — MPaBUIIbHOE
NUTAaHUE, BBHIMIOJIHEHUE CAHUTAPHO-TUTHMEHUYECKUX MpPaBHJI, OpPraHM3alusl TpyAda W OTABIXa;
HEMPUSATHE BPEIHBIX MPUBbIUEK (YOTpeOIeHNE aIKOToIsl, HAPKOTUKOB, KypeHHE) U MHBIX (OpM
BpeAa i (PU3MUECKOro M TICHXHYECKOTO 37I0pOBbs; (OPMHUPOBAHHE HABBIKOB 0O€3011aCHOTO
HOBECACHHNA, T'OTOBHOCTH K (1)I/I3I/I‘ICCKOMY COBCPIICHCTBOBAHUIO, CO6JIIO,Z[€HI/IIO IIOABHUKHOT'O
o0pa3a KH3HH, K 3aHATHAM (PU3HUECKON KyIbTYpOH U CIIOPTOM, PA3BUTHIO (PU3UIECKUX KAYECTB.

Memoovl, ghopmbl u npuémel usureckoeo socnumanus

e BrInoJgHEHWE CaHUTAPHO-TUTHEHWYECKUX TMPAaBHJ OpraHHM3aldd TpyJda W TPaBHII
0€30I1aCHOCTH MPU BBIMOJIHEHUH J1a00PaTOPHBIX OMBITOB, MPAKTUYECKUX pabOT Ha 3aHATHSIX.

e BrimonHeHne 3amaHMid, AKTYATU3UPYIOMIMX HEOOXOAMMOCTb COOJIOACHUS TPaBUII
0e30MacHOCTH, HAMpUMEp aHaIM3 OIMMOOK, KOTOPBIE JOMYCTHJI BOOOpa)kKaeMbI yUEHUK TpH
IMPOBCACHUH OIIbITA.
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e l3yuenue cBeAeHUH O OMOJOTHMYECKOW pOJIM BEIIECTB, BO3JCHCTBHM BEIIECTB U
MaTepUaJioB Ha OPraHU3M YeJIOBEKa:

3HAaYEHHUE BOJOPOAHOTO [TOKA3ATENSI B MEIULIMHE;

BO3JECHCTBUE HA OPTaHU3M YEJIOBEKA TaJlOT€HOB;

POJb COJISTHOM KUCJIOTHI B OPraHU3ME YEIIOBEKA;

WCITOJIH30BaHUE COCAMHEHUN OpoMa IIpH JICUCHUH HEPBHBIX 3a00JICBaHNUIT;

HCIIOJIb30BaHNE aMMHaKa B MEIUIIMHE;

posib Gpocdopa, KpeMHUS, HATPUS, Kallns, MarHusl, KaJabIUs, )Kejle3a B OpraHu3Me | JIp.

e BrinosiHeHUE 3a1aHNM, CBA3aHHBIX C OPTaHU3ALMEN TPABUIBHOTO MUTAHUSA.

e OOcyXJIeHHEe CBEJCHHI O MaryOHBIX MOCIEACTBUSIX JUISI OPraHU3Ma YeJIOBEKa BPEIHBIX
MPUBBIYEK: BO3JICUCTBHS HA OPTaHU3M YTapHOTO Ta3a, COJEeP)KAIIET0oCs B TAOAYHOM JIbIME.

o @opmupoBaHUE MPUBBIUKH COONIOJICHUS TPABHI OE30MACHOCTH IMPH HCIIOIH30BAHUH
npuOOpOB UM MaTEpUATOB BO BPEMs BBIMIOJHEHUS IOMAITHUX ASKCIIEPUMEHTAJIbHBIX 3aJaHHA,
MIPOEKTHBIX U UCCIIEIOBATEIBCKUX padOT MO XUMUH.

TpyaoBoe BociuTaHue

TpynoBoe BoCIMTaHHE HAMIPABJICHO Ha (POPMHUPOBAHUE YBAKEHUS K JIOSM JIFOOOTO Tpyaa
U pe3ysibTaTaM TPYAOBOM NESTEIbHOCTH; OEPEeXKHOr0 OTHOIIEHUS K TMYHOMY U OOIIECTBEHHOMY
UMYIIECTBY; CTPEMJICHHSI K OCO3HAHHOMY BBIOOPY M TIOCTPOCHUIO HHIUBUYATHHOU TPACKTOPUHU
oOpazoBaHusi C Y4YETOM TMpeimnoyiaraeMor Oyaymied mnpodeccuu; TPOSBICHHE HHTEpeca K
npoOPUEHTAIMOHHON JEATEILHOCTH; y4acTHe B COIMAIBHO 3HAYUMOM OOIIECTBEHHOM TPYIIe
BO 0J1aro 00pa3oBaTEIHLHON OPraHU3aIlUN, POTHOTO Kpasi.

Memoovl, ghopmbi u npuémvl mpy0068020 60CHUMAHUSL

e OpiameHue psSIOM YMCTBEHHBIX W TPAKTUYCCKUX JEHCTBUM, (POpMHUpPOBaHUE
MO3HABATENIbHBIX HMHTEPECOB, PAIMOHATBHBIX TPUEMOB YMCTBEHHOW JESATENBHOCTH TIPU
pELIeHNH 3a/1a4 U BBITIOJTHEHUH SKCIIEPUMEHTANIbHBIX 3aJaHUI U OTBITOB.

o OopmupoBaHUE KyIbTYyphl YMCTBEHHOTO TPY/A:

OBJIAJICHUE YMEHHUEM IIeJIeTIOIaraHusl TPU UCIONb30BaHUU pyopuku «lloctaBpre 1emmy,
UMEIoLIeiics B Havase KakJaoro naparpada;

OBJIAJICHUEC QJITOPUTMAMHU  BBHITIONHEHUS  ONpEACNEHHBIX JEHCTBUI:  COCTaBICHUS
YpaBHEHUH  JUCCOLMAIMU, HOHHO-MOJIEKYJSIPHOTO  ypaBHEHHUS  peaklMH, YypaBHEHUs
OKHUCJIUTEITHFHO-BOCCTAHOBUTEIHHON PEAKIIMKA METOIOM JIEKTPOHHOTO OanaHca u Aap.

e lI3yyeHue cBeneHUN O NMPUMEHEHUU BELIECTB, MATEPHATIOB W PEAKIMN B Pa3IMYHBIX
00JacTsIX XO3SIICTBEHHOH IeATeIbHOCTU U OBITY:

3HaYeHHE BOJOPOJIHOTO MMOKAa3aTels AJis CENbCKOXO03HCTBEHHBIX KYIbTYP;

MPUMEHEHHUE OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX TPOIIECCOB B IMPOMBIIUICHHOCTH, B
IIPOU3BO/JICTBE;

3HAUEHUE KAaTAIU3aTOPOB B IPOMBINIIICHHOCTH;

MIpUMEHEHHE COeAMHEHUI OpoMa B aHAIIOTOBOU (oTorpaduu;

MUHEPATbHBIC YIOOPEHUS U MPaBUJIa UX UCIIOIH30BAHMS;

BU/JIbl METAJLTYPIUYECKUX MPOIIECCOB.

e [IpoBeeHre UcCIeOBaHUI MPAKTUKO-OPUEHTHPOBAHHOTO XapaKTepa:

uccienoBanre pH HEKOTOPBIX PaCTBOPOB U COKOB;

MoJlyuyeHue MOYBEHHOTO pacTBopa U onpeaenenue ero pH;

U3YYCHUE PACTUTEIHHBIX UHIUKATOPOB.

e licnionbp3oBanue 3a1aHuM, CBA3aHHBIX C IPUMEHEHUEM BEILIECTB, MATEPUATIOB U PEaKIUN
B PA3JIMYHBIX 00JIACTAX XO3AUCTBEHHOU JIEATEIHHOCTH U OBITY:

MOKMCK CBEACHUHM O 3HAUEHUH BOJOPOIHOIO TOKa3aTessl B MPAKTUYECKOW NEATETbHOCTH
YeIIOBEKa;

37



MOJATrOTOBKA COOOLIEHUH MO TeMaM «PoJib OKHCIUTENbHO-BOCCTAHOBUTEIBHBIX MPOLIECCOB
B IIPOMBIIIICHHOCTHY; «POJIb KaTanu3aTopoB B COBPEMEHHOM IPOU3BOACTBE» U IIP.;

nepeuncieHne  npodeccuil,  CBA3AHHBIX C  OCYHIECTBICHHEM  OKHCIUTEIbHO-
BOCCTAaHOBUTENIBHBIX PEAKLMI Ha IPAKTUKE;

IIPUBEICHNE TPUMEPOB pEAKLUN, U3MEHEHHE CKOPOCTH KOTOPBIX MMEET 3HAUEHUE Ha
IIPOU3BOJCTBE U IIp.

¢ lcnionb3oBanue 3aAaHui, MOOYKIAIOMIMX yJalluXcs B KOHIE M3YUCHHS KaXJIOW TEeMBbI
IIPOAHAJIN3UPOBATh, 1€ B *KU3HU MOTYT NPHUTOJUTHCS MOJYYEHHbIE 3HAHMS, YeM ObLI 3HAUUM
JUIS HUX y4eOHBIN MaTepual.

e li3ydyeHne mpoueccoB M 3aKOHOMEPHOCTEH, JICKANIMX B OCHOBE TEXHOJIIOTMYECKUX
IIPOLIECCOB.

e Pemenne pacu€THBIX 3a/1a4 (HampuMmep, MO OMPEAETICHUI0O MAaCCOBOM JOJIM MPUMECH) U
BBITNIOJTHEHUE KaYE€CTBEHHBIX 3aJaHUH TPOU3BOICTBEHHOI'O COACPKAHMSL.

e Opranuzanusi ¥ NpoOBeJCHHUE y4eOHBIX 3KCKYpPCHH Ha MPEANpPHUSITHSA, TPOU3BOJCTBA, B
XUMHUYECKHE J1a00opaTopuu, B TOM YHCIIE BUPTYAJIbHBIX.

e [IpoBeneHue y4eOHBIX M HAYYHO-IIPAKTMYECKMX KOH(EpEeHLUH, CEMHHApOB IO
npobiemMaM, CBA3aHHBIM C HMCIIOJIb30BAaHHEM BEILECTB M pEakUuil B NMPOU3BOACTBEHHOU cdepe,
pa3BUTHEM HAyYHO-TEXHUUYECKON Cepbl SIKOHOMUKHU.

e Opranmzanus BCTpEY C TNPEACTABUTEISIMH MpO(peccuil, CBA3aHHBIX C XHUMHEH,
OpHEHTAIUsl O0ydJaloUmMxXcss Ha MNpodeccuu, CBs3aHHBIE C XHMHEH: pacCMOTpPEHHE TeM,
CBSI3aHHBIX C MMPOMBINIJICHHOW CPEepoi, CENBCKUM XO03IUCTBOM, METUIIUHOMN, KYJIBTYPOM, OBITOM;

00CyX/IeHUE BIUSHUS XMMHUU Ha Pa3BUTHE HAYKU U TIPOU3BO/ICTBA;

00CyX/IeHuEe 3HAa4eHUs MEXIPEAMETHBIX 3HAHUH W HUX POJIM B MNPO(HEeCcCHOHAIBHOM
CaMOOTIpeIeIICHUN 00YyJarOIUXCS.

JcTeTHYeCKOe BOCIIUTAHUE

DcTeTnyeckoe BOCIIMTaHUE HANPaBJICHO Ha (popMUpPOBaHHE XYI0KECTBEHHO-ICTETHUECKOM
KapTHHbl MHpa, IOHMMaHHE MPEKPaCHOro M 0e300pa3HOro; 3SCTETUYECKOE BOCIPHUITHE
OKPYKarOIIEH N1EMCTBUTEIBHOCTH.

Memoovl, hopmbl u npuémel scmemuuecko2o 0CHUMAaHUs

e OOpareHue K ¢pparMeHTaM IpOU3BEACHUIN PYCCKHUX U 3apyOEKHBIX MHcaTeNei U TT0TOB
(A.K. Hoiina, A.A. ®era, A.C. I[lymkuna, . CenpBunckoro, B.B. MasikoBckoro u zip.) ¢ 1eJ1b10
IPUMEHEHHS XUMUUYECKUX 3HAHUH NPU aHAJIN3€E UX COACPKAHUS:

e OOCyX/1eHUE CBEJCHUH 00 NCTOPUKO-KYJIbTYPHBIX TaMATHHUKAX:

CBEICHMS O Pa3pyLICHUH CKYJBITYP M apXUTEKTYPHBIX COOPY)KCHHU II0J BO3JECHCTBUEM
KHCJIOTHBIX OCAIKOB X HEOOXOIMMOCTh MPEIOTBPAILEHHUS 3TOTO SBJICHHUS;

XMMHYECKHH COCTaB PA3JIMYHBIX CTEKOJ, XpycTaus, pyOMHOBOIO CTEKJa, M3 KOTOPOIO
caenansl 3B€3161 MockoBckoro Kpemis;

co3znanue M.B. JIOMOHOCOBBIM MO3aWYHBIX KAPTHH;

COCTaB JIparoleHHbIX KaMHeH (anMasa, pyOuHOB, canupoB).

e llcrionb30BaHNe CBEJCHUN O XUMUUECKUX CIIOCO0aX MPUAAHUS U3ACTUAM dCTETUYECKOTO
BUJa (UCIOJIb30BaHUE KOHLEHTPUPOBAHHOM a30THOM KMCIOTHI JUIsl OKPALIMBAaHUS PY>KEHHBIX
JIOK; NPUMEHEHHE OKCHIOB META/UIOB [UIsl OKPACKHM CTEKJA, THUIICA JUIsl U3TOTOBJICHHS JICTTHBIX
YKpalleHul, CTaTy3ToK).

MATEPHUAJIBHO-TEXHUYECKOE
N YYEBHO-METOJUYECKOE OBECIIEYEHUE KYPCA
«OCHOBBI HEOPTAHUYECKOMN XUMUW»

Jlng npoBeneHus 3aHATUI B paMKax Kypca «OCHOBBI HEOPTaHUYECKOW XMMHUM» B ITOJTHOM
00BbEMe MOXKET OBITh 33/ICCTBOBaHA MaTEePHAIBHO-TEXHUYECKas 0a3a KaOMHETa XUMHUH.

[Ipennaraemass mporpamMma  peanu3yercs B  y4eOHO-METOIUYECKOM  KOMILICKTE,
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BKJIIOYAOMIEM CIICAYIOIIUC U3 IaHUS.

1. IIporpamma kypca «OCHOBBI HEOPTaHMYECKOM XHMMHW» Ui 7-9 Kiaccos
0011e00pa3oBaTeIbHBIX OPTaHU3aAIINN.

2. YueOoHukHn 1o Kypcy «OCHOBbI HEOpPraHM4eckou xumum» mina 7, 8 m 9 kiaccos
0011e00pa3oBaTeIbHBIX OPTaHU3AIIHN.

3. DnexkTpoHHble (OPMBI YYeOHHUKOB. OJEKTpoHHas (opma ydyeOHUKA — TMIOJIHBII
COI[Cp)K&TGHBHBIﬁ a”Hajor IeJaTHoOu BCpCUH, I[OHOHHGHHBIﬁ Pa3IMIHBIMU MGI[I/IaOG’beKTaMI/I, B
TOM YHCJIC MHTEPAKTUBHBIMH, U (PYHKITMOHAIOM, JCIIAIOIINM paboTy ¢ y4eOHUKOM KOM(MOPTHOM.

4. Metoauveckue mocoousi k yueonnkam «OCHOBBI HEOPTaHUYECKOW XUMUM» TSt 7, 8 U
9 «krmaccoB. Meroanueckue TMOCOOUSI BKIIOYAIOT MPUMEPHYIO pabodyio MporpaMmy c
MCTOANYCCKUMHU PCKOMCHIAAIUAMHU 110 OpraHU3alluid U TPOBCACHUIO YPOKOB, MCTOAUYCCKUC
PEKOMEHIALUHY 110 BOCIIUTAHUIO 00YYAIOIIUXCS TPU U3ydyeHNH Kypca «OCHOBBI HEOPTaHUYECKOM
XUMHUN).

5. Terpaam 1 MpakTHYeCKUX paodor it 7, 8 u 9 kmaccoB. DTu pabouune TeTpaau
IIO3BOJIAT O6y‘IaIOH_II/IMC$I CBCCTU K MUHHUMYMY BpPCMA COCTABJICHUA OT4ETOB Ha MPaKTUYCCKUX
3aHATHUAX U, COOTBETCTBEHHO, OOpaTUTh OOJbIlIe BHUMaHUSI HA caM JKCIEPUMEHT, MPUOOpecTH
MPAKTUYCCKUC YMCHUA, MHOTHUC U3 KOTOPBIX IMPUTOAATCA UM B HOBCGI[HCBHOﬁ KHN3HHU, a MOXKET
OBITH, U B OynyIieit mpodeccun.

6. ITocodust «Texkymuii U UTOroBbIii KOHTPOJIb» 10 Kypcy «OCHOBbI HEOPraHMYECKOU
xuMun» s 7, 8 u 9 kimaccoB. B HUX mpuBeeHbl pa3HOOOpa3HbIC 3a/1aHMsl, KOTOPBIC, HAPSIIY C
UMCIOIIMMUCS B y4eOHMKAX, OKaXyT IIOMOIIb YYHUTENI0O B OpPraHU3aIMH CaMOCTOSATEIbHOM
paboThl ydamuxcs Mo 3aKperyICHHI0 W3YyYEeHHOTO MaTepuaia (3aJaHus K KaxiaoMmy maparpady
y4eOHHKa), MO0 ero OOOOLICHHI0O M CUCTeMaTH3alMH (KOHTPOJIbHBIE PAa0OThl MO OCHOBHBIM
pasnenam, a Takxe 3aganus B popmare [ IA) u orieHke oOpa3oBaTeIbHBIX PE3YIHTATOB.

7. Ilocooue «Tunbl XUMUYECKHX 33724 H CHOCOOBI WX pemenus’». B HEM moapoOHO
paccMOTpeHbl Pa3HOOOpa3HbIE CIIOCOOBI PEIICHUS BCEX TUIIOB PACUETHBIX XUMUYECKUX 3a]1a4.
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