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I[HosicHuTeIbHAS 32ANUCKA

[Iporpamma ydeOHOrO Kypca coOTJIacOBaHa C TPeOOBAHUSIMH TOCYIAPCTBEHHOTO
00pa30BaTEeIILHOTO CTAaHJIApTa W COJIEP)KaHWEM OCHOBHBIX TporpamMm Kypca xumuu. OHa
OPUCHTHUPYCT YUYHUTCIIA Ha }IaHLHefImee COBCPHICHCTBOBAHUE YK€ YCBOCHHBLIX YyYalllUMHUCA
3HAHUN U YMEHUH NPU PEIICHUN 3a]1a4.

Pemenue 3a1a4u 3aHMMaeT B XUMHUYECKOM 00pa30BaHUU Ba)KHOE MECTO, TaK KaK 3TO OJIMH
W3 MPUEMOB OOYYECHHS, MOCPEJICTBOM KOTOPOTO olecreduBaeTcs 0oJiee TIyOOKOE€ M TOJTHOE
YCBOEHHE y4eOHOT0 MaTepHasa no XUMHUHU. YToObI HayYUThCS XUMHUH, U3yYEHHE TEOPETUIECKOTO
MaTrepuanga J0JKHO COYETaTbCs C CHUCTEMAaTHYECKUM HCIIOJIb30BAHUEM PEIICHUs Pa3IMYHBIX
3a1a4. B mkonbHON mporpamMme CyIIECTBYET SMU30AMYECKOE BKIIOYEHHE pacueTHBIX 3a7ady B
CTPYKTYPY YpOKa, 4TO CHMKAeT NUIAKTHYECKYIO POJIb KOJMYECTBEHHBIX 3aKOHOMEPHOCTEH, U
MOXKET NMPUBECTH K MOBEPXHOCTHBIM MPEJCTABJICHUSAM Y y4alMXCS O XUMH3ME IPOIECCOB B
npupose, TexHuke. CO3HATEIbHOE H3YUYEHHE OCHOB XHMHHM HEMBICIUMO 0€3 MOHUMaHUS
KOJIMYECTBEHHOM CTOPOHBI XUMHUUYECKUX MTPOLIECCOB.

Pemenue 3amay coneiicTByeT KOHKPETU3ALUK U YIPOUYCHHUIO 3HAHU, Pa3BUBAET HABBIKU
CaMOCTOSITENIbHON pabOThl, CIYKUT 3aKPEIUICHHIO B MaMATH YYal[UXCS XUMHYECKUX 3aKOHOB,
TeOpuil W BaXHEHIIMX TMOHATHI. BrimonHeHue 3agad pacumUpseT KpPyrozop Yydariuxcs,
MO3BOJISIET YCTAaHABJIMBATH CBSI3U MEXKAY SIBICHUSIMH, MEXKAYy MPUYUHON U CIEICTBUEM,
pa3BUBAeT YMEHHE MBICIUTh JIOTUYECKH, BOCIIHMTHIBAET BOJIIO K IMPEOJOJICHUIO TPYIHOCTEH.
YMmeHue pemarh 3a7aud, SBISETCS OJHUM M3 TOKa3aTelleld ypOBHS PAa3BUTHS XUMUYECKOTO
MBIILJICHHS YY9alIuXcs, TIyOUHbBl YCBOCHHSI MU Y4€OHOTO MaTepHarna.

HecmoTps Ha oOunme nuTepaTypbl MO PEHICHUIO 33a7a4 MHOTHE IIKOJBHUKH IUI0XO
BIIQJICIOT JIOTMKOW aHalM3a CTaHJAPTHBIX AJIEMEHTOB 3aJad U CTAaHAAPTHBIMU aJrOpUTMaMU
pemieHuii. OTCYTCTBHME OPHUEHTAIMU Ha JIOTMKY MPEBpallaeT MpPOIECC PEeHIeHHs B CKYYHYIO
MPOLIEyPY, OCHOBAHHYIO Ha 3allOMUHAHUY, a HE TOHMMaHUU. Eciu ke yueHuKa MO3HaKOMUTH C
JIOTUKOM pelieHus 3a7ad, TO OH He TOJIbKO MEpecTaHeT CYUTATh 3a/Ja4ll CKYYHBIM JIEJIOM, HO U
TBEpAO M B TO K€ BpeMsi 0e3 0coObIX YCHUJIHMI OBIaJeeT OCHOBHBIMH CTaHAAPTHBIMU
QITOPUTMAMH, TIOCKOJBKY TIOKaXYTCS €CTeCTBEHHBIM CJEICTBUEM JIOTHKU. BraaeHue
CTaHIAPTHBIMU alNTOPUTMAaMU ¥ JIOTHKOM PACCYXICHHS TMO3BOJISIET YBEPEHHO pelIaTh
MOJABIIAIONIEeE OOJBIIMHCTBO 3a/1ad MIKOJBHOTO Kypca M 3aJaud MOBBIINIEHHOTO YPOBHS
CIIOKHOCTH.



[Ipennaraemas nporpaMma  SIBJISIETCS AIIEKTUBHBIM KypcoM pPEeIMETOB
€CTeCTBEHHOHAYYHOTO IIMKJIA, H3y4aeMbIX IO JOOOMY W3 KOHLENTYaJbHBIX IPUHIIMUIIOB!
JTMHEWHOMY WUJIM KOHIICHTPHYECKOMY.

JlanHasi mporpaMMa >JIeKTHBHOTO Kypca IpeaHazHadeHa sl ydammxcst 11 kiaccoB u
paccuuTana Ha 34 yaca.

B Hem mcnonp3yroTcst 00mIue moaXoabl K METOAY PEUICHHS, KaK YCIIO)KHEHHBIX THIIOB
3aja4, Tak M 3aJad IIKOJIBHOTO Kypca; MPUMEHSETCS METOJMKA MX PELICHHUS C TOYKU 3PECHUs
paMOHAIFHOTO TIPUIIOKEHUS WICH MaTeMaTHKH W (HU3UKH, B YaCTH CIIy4aeB HCIOJIb3YeTCS
HECKOJIBKO CIIOCOOOB pellleHus 3a/1au.

Hapsiny ¢ pacuerHbIMM 3a7ayaMu OpeUlaraloTcss M 33Jadyd  Ha  OIpe/AeTeHHE
KayeCTBEHHOI'0 COCTaBa BEIIECTB, YTO TpeOyeT OT YYEHUKOB HE TOJIBKO TEOPETHUYECKHUX
HABBIKOB, HO M PAKTUICCKUX.

Henb 1aHHOr0 Kypca — T[03HAKOMUTh OOYYalOIIMXCS C Pa3IUYHBIMU  THIIAMU
XAMUYECKHX 3a7a4 M T0Ka3aTh ajJrOPUTMbI UX PEIICHUs, HAYy9UTh PellaTh 3a/laud THIIOBBIC (C
WCTIOJIb30BAHUEM XMUMHYECKHX (DOPMYJ, XUMUYECKUX YPAaBHEHH, BHIYHCICHNE KOHIICHTPAIIUU
pacTBopa) U 3a/1a4M MOBBIIIEHHOTO YPOBHS CIOHOCTH.

OcHognvle 3a0auu:

> OBJIaZICHHE METOaMU HAYYHOTO TIO3HAHUS ISl OOBSICHEHUST XUMUYECKHUX SIBJICHUN U
CBOMCTB BEIIECTB,

> BOCIIMTaHWE YOEXKIEHHOCTH B TIO3UTHUBHOW POJHM XUMHUH B JKU3HU COBPEMEHHOTO
oOuiecTBa, NOHUMAHKUE POJIM XUMUU B (OPMHUPOBAHUH KPYro3opa U pyHKIHOHAIBLHOMN
TPaMOTHOCTH YEJIOBEKA JUTSI PEIISHUs MPAKTHYESCKHX 3a/1a4;

> HE00X0IMMOCTH OEpPEKHOTO OTHOIIEHHUS K CBOEMY 3/I0POBBIO M OKPYKAIOIIEH Cpejie;
> pa3BuTHE y O0y4alolmuXCcsi yMEHHsI HaOI0aaTh, aHAIM3UPOBATh, CTABUTh IENH WU
3a/lauM CBOEH JEATeIbHOCTH, TUIAaHUPOBATh IKCIIEPUMEHT, JI€JaTh BHIBObI;

> pa3BuTHe y4eOHONW MOTHBAIlMM Ha BHIOOP MpOdeCCHH, CBA3AHHOW ¢ XUMUYECKUMH
3HAHUSIMH.

CuCcTeMHO — JI€ATENBHOCTHBIM Moaxoha, peanuzyeMblidi B IIporpamme, mno3Bosser
(hOopMUPOBATH IUUHOCIHbIE, MEMAnPeOMemHble U npedMemHuble pe3yavmantvl, 0003HaAYCHHBIE
(benepanbHBIM TOCYAAPCTBEHHBIM OOpa30BaTeNbHBIM CTAHIAPTOM B MPEIMETHOH 00J1acTH
«EcTecTBeHHBIE HAYKH» C YYETOM WHAUBUAYAIbHBIX OCOOCHHOCTEH 00y4YarouXCs.

JIMYHOCTHBIE PE3YJIBTATHBI

e BOCIHUTATh POCCUHCKYIO IPAXKIAHCKYIO UIEHTUYHOCTD (MAeHTU]UKAIMS ceOs B KauecTBe
rpaxaanuHa Poccuu, ropaocTh 3a JOCTUKEHHS] PYCCKUX YYEHBIX, 32 PYCCKYIO HayKy,
OCO3HAHHKE U OUIYIICHHE JTUYHOCTHON CONMPUYACTHOCTHU CYJIb0€ POCCUIICKOTO HAPOIa).

e OCO3HaHHOE, YBAXHUTEIbHOE U J0OpOKeNIaTelIbHOE OTHOIICHHE K HCTOPHH, KYIbTYpeE,
peNUruy, TPAAULIUSIM, S3bIKaM, IICHHOCTSIM Hapoa0B Poccuu 1 HapoA0B MUpa;

e CcPOPMUPOBAHHOCTH MEIOCTHOTO MHUPOBO33PEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKHU U OOLIECTBEHHON MPAKTHKHY;

e CcPOpPMUPOBAHHOCTh IIEHHOCTH 3J0POBOrO W  0Oe3omacHOro obpa3za  KU3HU;
WHIUBUAyaJIbHAS U KOJUIEKTHBHASI 0€301IaCHOCTh B UPE3BBIYAMHBIX CUTYAIUSX;

e c(hOpMUPOBAHHOCTb OCHOB 9KOJIOTHYECKOM KYJIbTYpBHI, COOTBETCTBYIOIIEH
COBPEMEHHOMY YPOBHIO 3KOJIOTMUECKOT'O MBIIIIEHHUS; OCBOEHHOCTh COLMAIBHBIX HOPM,
MIPABUJI MOBEACHUS, POJIel U GOPM COLMANBHOM XKHU3HH B IpyIIax U cooOIIecTBax;

e OCO3HAaHHOE, YBAXXHUTEJIbHOE U JOOpOXKENaTeIbHOE OTHOILIEHHE K APYrOMY UEJIOBEKY, €ro
MHEHHIO, MUPOBO33PEHHIO, KYJIbTYpE, SI3bIKY, BEpE, IPaKAaHCKOM no3uuuu. ['0TOBHOCTH
U CIOCOOHOCTb BECTH JHalOr C JAPYTMMM JIIOJbMH W JOCTUraTb B HEM
B3aMMOTIOHUMAHWS;

e pa3BUTOE MOPAJIBHOE CO3HAHME M KOMIETEHTHOCTh B PELICHUH MOPAJIBHBIX IpoOIeM Ha
OCHOBE JINYHOCTHOTO BBIOOpA, (POPMHUPOBAHUE HPABCTBEHHBIX UYBCTB U HPABCTBEHHOT'O
MOBEJICHHsI, 0CO3HAHHOTO M OTBETCTBEHHOTO OTHOILIEHUS K COOCTBEHHBIM IOCTYIIKAM;



9CTECTUYCCKOC, SMOIMOHAJIBHO-IICHHOCTHOC BUJACHHUC OKPYIKAOLIECTO MHPA, CIIOCOOHOCTD
K SMOIIMOHAJIbHO-IICHHOCTHOMY OCBOCHUIO MHUpaA.

METAIIPEMETHBIE PE3YJIbTATBI
Pezynamuenvie ynusepcanvhvie yueonvie 0eicmeus:

CaMOCTOSITEJILHO OINpPEACNATh eI, 3aJaBaTh MapaMeTpbl U KPUTEPHUH, O KOTOPHIM
MOKHO OIIPEACTIUTDb, UTO LCJIb JOCTUTHYTA,

OILICHHUBATH BO3MOXXHBIC ITOCICACTBUS TOCTHMXKCHUSA [OCTaBJIEHHOM Oejan B AC€ATCIIBHOCTH,
COOCTBEHHOW JKU3HU M KU3HH OKPYKAIOUINX JIIOJICH, OCHOBBIBAsICh Ha COOOPayKEHHSIX
OTUKH U MOPAJIA;

CTaBUTH M (POPMYIIHPOBATH COOCTBEHHBIC 3a7a4d B 00pPa30BATECIIBHON NEATEIHHOCTH H
JKU3HEHHBIX CUTYallWsAX; OLEHUBATh pECYpChl, B TOM 4YHCIE BpeMS U Jpyrue
HEMaTCpHUaAJIbHBIC PECYPCHI, HCO6XOI[I/IMBIC JJI1 JOCTUXKCHU S OCTaBJICHHOU OeiIu,
BI)I6I/IpaTB myTb JAJOCTHWXXCHUSA LECJIH, IIJIAHUPOBATH PEIICHHUE IIOCTABJICHHBLIX 3aj1a4,
ONTUMHU3UPYS MaTepHUAIbHBIE U HEMATEpHUAJIbHBIE 3aTPaThL,

OpraHu30BbIBaTh 3(P(EKTUBHBIA TOUCK PECYpPCOB, HEOOXOAMMBIX JUISI JOCTHXKEHMS
MMOCTaBIICHHOH 1I€NH;

COTIOCTABJISITH TIOJYYEHHBIN Pe3yabTaT ACITEIHHOCTH C MIOCTABIICHHOH 3apaHee IeNbIO.

Ilo3nasamensnole ynusepcanpHvle yueonvle 0eUCmGUA:

WCKaTh U HAXOJUTh 0000IIEHHBIE CTIOCOOBI PEIICHUS 33/1a4, B TOM YHCIIE, OCYIIECTBIISATh
pa3BepHYTHI MHGOPMAIMOHHBIA MOUCK U CTaBUTh HA €ro OCHOBE HOBBIC (yueOHBIC U
M03HaBaTeNbHbIE) 3a/1a4H;

KPUTUYECKH OLICHUBATh U MHTEPIPETUPOBATH MHHOPMAITHIO C PA3HBIX MTO3UIIUH,
pacrno3HaBaTh U (PUKCHPOBATh MPOTUBOPEUNs B MHPOPMAIIMOHHBIX HCTOUYHUKAX;
WCIOJIb30BAaTh PAa3HYHbIE MOJIEIbHO-CXEMAaTUYEeCKHe CpeACTBa MJsl MPEACTaBICHUS
CYIIECTBEHHBIX CBS3€d W OTHOIICHWH, a TakKe IMPOTUBOPEUYUM, BBISBICHHBIX B
MH(OPMALMOHHBIX HCTOYHUKAX;

HaXOJHUTh M MPUBOJAUTH KPUTHUYECKHE apryMEHThl B OTHOLICHUM AECUCTBUN U CYXKACHUN
Apyroro;

CIIOKOMHO H Pa3yMHO OTHOCUTBCS K KpPUTHYECKMM 3aMEUaHUSIM B OTHOIICHHH
cOOCTBEHHOTO CYKJIEHHS, paCCMaTPUBATh UX KaK pecypc COOCTBEHHOTO Pa3BUTHUS;
BBIXOJUTH 32 PaMKH y4eOHOTO IpeaMeTa W OCYIIECTBIISAThH LEICHANPaBICHHbBIN MOUCK
BO3MOXHOCTEH JJIsl IUPOKOTO MEePeHoca CPeCTB U CIIOCOOOB JIEHCTBUS;

BBICTPaMBATh MHAUBUAYAJIBbHYIO 00pa30BaTeNbHYIO TPAEKTOPHIO, YUUTHIBASI OTPAHUYCHUS
CO CTOPOHBI JAPYTUX YUaCTHUKOB U PECYPCHBIE OTPAaHUUCHUS;

MEHSTh U YACPKUBATh Pa3HbIC MO3UIIMH B MO3HABATEIILHOMN 1€ATEIHHOCTH.

Kommynuxkamuenuvie ynugepcaivbHbie yuedoHvie 0eucmeus:

OCYILIECTBIISITh JIETIOBYI0O KOMMYHHKAIIMIO KaK CO CBEPCTHHUKAMH, TaK M CO B3POCIBIMH
(kak BHYTpH 00pa3oBaTeiIbHOW OpraHu3alvd, TaKk W 3a €€ MpeaesiaMu), MoaA0upaTh
MapTHEPOB JISl JIEJIOBOM KOMMYHUKALIMU HCXOJS U3 COOOpPAKEHHH pPe3ylbTaTUBHOCTH
B3aMMO/ICHCTBUS, @ HE JIMYHBIX CUMIIATHH;

IIPU OCYIIECTBJICHUU TPYyNIOBONH pabOThl ObITh Kak PYKOBOJIUTENEM, TaK M YJIEHOM
KOMaH/ibl B Pa3HbIX pOJIAX (T€HepaTop M, KPUTHK, HCIIOJHHUTEb, BBICTYMAIOIINM,
9KCHEepPT U T.J.); KOOPAMHUPOBATb U BBINOJHATH PabOTy B YCIOBHUSX PEAIbHOIO,
BUPTYaJIbHOTO U KOMOMHMPOBAHHOTO B3aUMO/ICHCTBHS;

pa3BepHYTO, JIOTMYHO M TOYHO H3J1araTb CBOIO TOYKY 3pPEHHUS C HCIOJb30BAHUEM
aJIeKBAaTHBIX (YCTHBIX U MUCHbMEHHBIX) SI3bIKOBBIX CPE/ICTB;

pacrio3HaBaTh KOH(IMKTHBIE CUTYallUd U MPEJOTBpALIaTh KOHQIMKTHI IO UX aKTUBHOM
¢da3pl, BHICTpauBaTh JICJIOBYIO U 00pa3oBaTelbHYI0 KOMMYHHMKaIMIO, H30eras
JIMYHOCTHBIX OLIEHOUYHBIX CY)KJIEHUH.

HNPEAMETHBIE PE3YJIBTATbBI



K koHIry 00y4denust 00yJaronuecs 10KHbI 3HAMb:

e pacuérHble GOPMYIIBI U AITOPUTMBI TUTIOBBIX 33/1a4;

e (GopMyIBI THTUYHBIX OKUCITUTENICH 1 BOCCTAHOBHUTEIICH;

e 3aKOHOMEPHOCTH MPOTEKAHUS OPTraHUYECKUX OKUCITUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIIUA;

e METOAMKY COCTABJICHHS OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKIHMH  Pa3TUYHBIMU
METOJIaMU;

e 3aKOHBI COXPAHEHUSI MACChl BEIIECTB, COXPAHCHUS U MPEBPAILCHUS] YPHEPTUU B XUMUUYECKUX
peaKuusX, 3aKOH MOCTOSIHCTBA COCTaBa, MEPUOJINYECKUN 3aKOH UM NEPUOANYECKAs] CUCTEMA C
TOYKH 3PEHUS YUCHUSI O CTPOCHUH aTOMOB;

e OCHOBHBIE TOJIOKEHHS TEOPUN XUMUUYECKOTO CTPOEHHUSI OPraHNYECKUX BEIIECTB, BaKHEUIIINE
(yHKIIMOHATBHBIE TPYIIBl OPraHUYECKUX COSTMHEHUH B 00YCIOBICHHBIE UMH CBOMCTBA;

e COCTaB M CTPOEHUE OPTAHUYECKUX COCTUHEHU;

e XapaKTePUCTUKY OCHOBHBIX THUIIOB HM3YUYCHHBIX XUMUYECKUX PEAKIMA, BO3MOXHOCTH U
HaIpaBJIeHUs UX MPOTEKaHUs, 0OCOOCHHOCTH PEAKIINI ¢ yJaCTHEM BEIIECTB; - KAUeCTBECHHBIC
peaKkuuu.

OO6yuaroiuecs OJKHBI yMentb:

e ONpENENATh THUI PaCUETHBIX 3a/1a4;

e  BBISBIIATh XUMUYECKYIO CYIIIHOCTh 3a7a4H;

e COCTaBJISTh YPAaBHEHUSI BCEX XUMUUYECKUX MIPOIIECCOB, 3aJaHHBIX B YCIOBUSX 33]1a4H;

e  OCYIIECTBJIATH IEMOYKH MTPEBPAIICHH JTI000TO THUIIA;

e WCIOJB30BaTh  TOJIYyUCHHBIC  3HAHWS, YMEHHWSA, HABBIKK  JUISI  BBITIOJTHEHUS

CaMOCTOSITENIbHOM TBOPUECKON pabOThI (TPOEKTHI, OYKIIEThI, MPE3EHTALUU U T.1.);

e paboTaTh C TBEPIbIMH, KUJIKUMHU, Ta3000pa3HBIMU OPraHUYECKUMU U HEOPTaHUYECKUMU

BEILIECTBAMU;

e pemath 3aganus EI'D mo oprannyeckoi, HEOPraHMIECKOW 1 00IIe XUMHUU;

e  OCYUIECTBJIATh F€HETUYECKUE MTPEBPAILICHHS OPraHUYECKUX U HEOPTAHUYECKHUX BEIECTB;
e YMETh peuaTh 3aJaHus Mo 00IIel XUMUU Pa3IMYHbIX YPOBHEH CIOXKHOCTH;

e BBIIOJIHATH PACUEThl C HMCIOJB30BAHUEM Ta30BbIX 3aKOHOB, yIpaBlieHUs MeHJeneeBa-

Knaneiipona, 3akoHa ABOrajipo u CJleJACTBUIA U3 HETO;

e IPAKTUYECKU OIpPEAENATh HAIW4YUE YIiepoja, BOAOPOJa, XJIOpa, Cepbl, a30Ta, IO

XapaKTEPHBIM PEAKLIHIM.

Conep:kanue nmporpaMmmbl

Paznen 1. BaxkHeiinmue XuMu4yecKkue NOHATHS M 3aKOHBI (7 4acoB).

3aKOH COXpPAHEHHUsS MacChl BEIIECTB, 3aKOH COXPAHEHHMS U NPEBPALICHUS SHEPTrUU B
XUMHUYECKUX PEAKLUAX, 3aKOH MOCTOSIHCTBA cocTaBa. [lepuoanueckuil 3aKOH U TIEpHOIUYECKast
CHUCTeMa C TOYKH 3pPEHHsI Y4eHHUs O CTpoeHHH artoMoB. CocTaBieHue (opMyn 3JIEKTPOHHOU
koH(purypauuu f-snemMeHTOB. BbruncieHre OTHOCUTENBHOM aTOMHOM Macchl MO MPUPOIAHBIM
M30TOIAaM.

["a3oBbie 3akOHBL. BblyncieHHs MOJSPHOTO 00beMa ra3oB M0 H3BECTHOMY KOJIUYECTBY
BeIleCTBa, 00beMy HIIM Macce. PacueTsl Ha OCHOBE T'a30BbIX 3akOHOB: boiins — Mapuotra, ['eii-
Jroccaka, MenneneeBa — KitanelipoHa. YcCTaHOBJIEHHE NIPOCTEMILIEH, MOJIEKYJIAPHON H
CTPYKTYpHOU QopMmyn. 3a1auu Ha BbIBeJIEHHE MOJEKYISIpHBIX (Qopmyn. Pacuérel coctaBa
cMecel Mo XUMUYECKUM (hopMyIiam.

Kowmmnekcueie coenunenus. Knaccudukanus, HomeHkiiatypa. XUMHYECKHUe CBOMCTBA.
Pazpnen 2. PacTBopbl. Crioco0bl BhIpakeHHs KOHIeHTpanuu pactsopos (10 yacos).

CriocoObl BBIpQXKECHHSI COJEpKaHUsI PACTBOPEHHOIO BEIIECTBA B PACTBOpPE: MaccoBas
JI0JIsI, MOJIbHASL JIOJISI, MOJISIpHAsl KOHLEHTpalus. 3a/ladyd Ha IPUTOTOBJIEHUE PACTBOPOB 3a/IaHHON
KOHIIGHTPAllUM M3 PACTBOPOB C YKa3aHHOM maccoBoil pgoneil. KoHcTaHTa u cTeneHb
JIUCCOLIMALIAH.



Ompenenenue MaccoBod n0oau (B %) pacTBOPEHHOTO BEIIECTBA B PAacCTBOPE M MAaCChI
PacTBOPEHHOIO BEIIECTBA M0 U3BECTHON MAacCOBOW JI0JI€ €r0 B pacTBope. BurumcieHus maccsl
(konuuecTBa BelECTBa, 00bEMa) MPOJAYKTA PEAKIUHU, €CIU JUIsl €ro MOJIydYeHHUs JaH PacTBOP C
onpe/ieIeHHON MaccoBoi A0Jeil (B %) UCXOAHOrO BelllecTBa. 3a/au ¢ IPUMEHEHUEM IIpaBUiIa
cmemenust. O6beMHast JOJIs1 pACTBOPEHHOTO BEIIECTBA.

[IpuroToBiienne CcTaHgapTHbIX pacTBOpoB. KHCIOTHO- OCHOBHOE  THUTpPOBaHHE
(HOPMaJIBHOCTb, MOJISIPHOCTbB). 3aJlaud Ha MEpPexo]l OT OJHOM KOJIMYECTBEHHOW BEJIMYMHBI
BBIPAYKEHUSI KOHIIEHTPALMU BEIIECTBA K JPYroii: OT MOJISIPHOCTH K HOPMAJIbHOCTH, OT MOJISIPHOM
KOHIICHTPAIIUHU K MAaCCOBOM JI0JIM PACTBOPEHHOTO BEIIECTBA U 00paTHO. 3a/1a4u HA pa30aBiieHUE,
ylapuBaHue U CIMBaHUE pacTBOPOB. PactBopumocts. Koaddumment pacTBOpIMOCTH.

Kpucrannorugparsl. [losryuenne. Pemienne 3a1a4 Ha BBIYMCIEHUE KOMIIOHEHTOB CMECH.

['unponus opraHMyecKuX U OPraHUYECKHUX BEIIEeCTB (CoJieil, OMHAPHBIX COETUHEHUI).
Paznen 3. 3akoHoMepHOCTH XMMHYEeCKHUX NpoieccoB (17 yacon)

Tepmoxumus. DHTanbnusi, SHTponws. PemeHune 3agad Ha BBIYUCICHHE TEIUIOTHI
00pa30BaHUs U TEIUIOTHI CTOPAHHS HEOPraHUYECKUX BEIIECTB.

KuHernka XMMHUYECKHMX peakuuid: a) BBIYMCIEHUE CpeAHEH CKOPOCTH XUMHYECKON
peaxuuu;

0) U3MEHEeHHEe CKOPOCTU XMMHUYECKON peakliy B 3aBUCUMOCTH OT KaTajlu3aTtopa, TEMIEPATyphI,
JIaBJICHUs, KOHIICHTPAIlMN pearupyrouux BeuecTs. BiusHue macchl kaTtanusaTopa Ha CKOPOCTb
peaxkuu.

OOpatumble © HeoOpaTHUMble XHMHUYECKHE peaklUUh. XHUMUYECKOE paBHOBECHE.
CMmernieHre XUMUYECKOT0 paBHOBECHSI MO IEHCTBHEM Pa3IUYHbIX (PaKTOPOB.

OKHCIIUTENTbHO-BOCCTAHOBUTENBHBIC PEAKIMU: a) METOJ DJEeKTPOHHOTO OanaHca; 0)
MeTo/1 nosrypeakiuii. OKUCIUTENbHO-BOCCTAHOBUTEIbHBIE (BCE THUIIBI).

DNEeKTPOIN3 pacljlaBOB U PACTBOPOB OPraHUYECKMX HEOPraHUYECKUX CoJiei. 3amaun Ha
AJIEKTPOJIM3 PACTBOPOB cojiel W menodeil. IlpuMeHeHue psna CTaHAAPTHBIX AJIEKTPOIHBIX
MOTEHIIUAJIOB.

OxucauTenbHble CBOMCTBA  KHUCIOPOACOJEPXKAIIMX KHUCIOT B  3aBUCHUMOCTH  OT
KOHLIEHTPALIMU ¥ aKTUBHOCTH MeTallja.

3amaun Ha UIEHTU(UKALMIO BEIIECTB. 3a/1aui Ha BHIYMCIIEHUE MAcChl OCEBILIETO MeTaslia
U3 pacTBOpa Ha METAJUIMYECKYI0 IUIACTUHKY, ONYIIEHHYI0 B pactBop. OmnpeneneHue
KOJIMYECTBEHHOT0 COCTaBa CMECH BEUIECTB. BbIUMCIEHHS MPOLIEHTHOTO COJIEP’KaHUS CMECU
BEIIECTB C MapajyIelIbHO WM TOCJIEeI0BAaTEIIbHO MPOTEKAIOIMMHU PEaKIUsIMU MEXIY HUMHU.
3ajaun Ha pas3fesicHHEe BeUIECTB. BbIUMCIEHHs MAaccOBOM [OJU BELIECTB B CMECH uepe3
ypaBHEHHE C OJIHUM HEU3BECTHHIM. BbIUMCIEHHS MaccoBOil JOJM BEIIECTB B CMECH C
MIPUMEHEHUEM CUCTEMbI YPaBHEHHIA.

TemaTudyeckoe NVIAHUPOBAHUE Y4eOHOI0 Kypca

Ne Kon-Bo

n\n
\ HaumeHoBaHMWe pa3aenos Nporpammbl | 4acos

1 | Paspen 1. Baxkneiiime XuMU4eCKHE TIOHSATHS 7
1 3aKOHBI
2 | Pasaen 2. Pacteopsl. CriocoObl BEIpaKeHHsI 10

KOHLIEHTPALIUU PACTBOPOB

3 | Pa3gen 3. 3ak0HOMEPHOCTH XUMHIECKIX 17




MPOIIECCOB

Utoro 34

NoypouyHoe nnaHupoBaHUue

Ne Tema ypoka Koa-Bo Mara
n/n HacoB | yjam | haxr
BaskHeiilnue XumMmu4ecKue NMOHSATUS M 3aKOHBI (7 4acoB)

1. OOm1re MPUHITUITEI PEIIeHUS] PACUSTHBIX 3a/1a4. 1 03.09

2. CocraBnenue Gopmyi 2JIeKTpOHHON KOHpUTypanuu f- 1 10.09
anemeHToB. CTpoeHHE aToMa.

3. I'a30BBI€ 3aKOHBI. BhIUKCIIEHN HA OCHOBE Ta30BbIX 3aKOHOB. 1 17.09

4. Pemenne 3a1a4 Ha yCTaHOBJICHHE MTPOCTEHIIEH POPMYITBI 1 24.09
BEIIECTRA.

5. Pacuérbl coctaBa cmeceil o xuMuyeckum Gopmysam. 1 01.10

6. Pemenue 3a1a4y Ha BbIYKMCIIEHHE KOMIIOHEHTOB CMECH. 1 08.10

7.| Kommiekcasie coemunenus. Kiaccudukaims, HOMEHKIATYypa. 1 15.10
XHWMHUYECKUE CBOMCTBA.
PacTBopbl. Cioco0bl BhIpazkeHusi KOHUEHTPauuu pacTtBopoB (10 yacoB)

8. Kpucramnoruaparsl. [lonydenne. 3agaun Ha pacTBOPHI € 1 22.10
y4aCTHEM KPHUCTAJUIOTHIPATOB.

9. 3amauu Ha pa3zbaBicHUE, YIIAPUBAHKUE U CIMBAHKUE PACTBOPOB. 1 12.11
PacTtBOpuMOCTS.

10. | 3amauu ¢ MPUMEHEHHUEM IMPaBUJIA CMEIIICHUS. 1 19.11

11. | 3amauu, CBsI3aHHBIE CO CMEIIMBAHUEM PACTBOPOB. 1 26.11

12. | OGBbemMHas 10151 paCTBOPEHHOTO BEIIECTBA. 1 03.12

13. | PactBopumocts. KoaddunmeHt pacrBopumoctu. Pemenue 1 10.12
3a/1a4 C UCIMOJIb30BAHUEM TOHSTUS «PACTBOPUMOCTH.

14. | DNEKTPOIUTHI U WIEKTPOJIUTHYECKAS TUCCOLALINS. 1 17.12

15. | 'maponus coneil. 1 24.12

16. | 3agauu 1o rUAPOJIN3Y HEOPraHUUYECKUX U OPraHUYECKUX 1 14.01
BEIIECTB.

17. | BomopoaHslii moka3aresb. 1 21.01

3aKOHOMEpPHOCTH XUMH4YeCKUX nmpoueccos (17 yacoB)




18. | Tepmoxumus. DHTANBNUS, SHTpONUS. Penienne 3anau Ha 28.01
BBIUMCIICEHUE TEIUIOTHI. 00pa30BaHuUs ¥ TEIUIOTHI CTOPAHUS
HEOPraHUYeCKUX BEIIECTB.

19. | Pacuérsl 10 TEpMOXUMUYECKUM YPAaBHEHUSIM. 04.02

20. | Kuneruka xumuueckux peakuuil. Pemenne 3aganuii EI'D Ha 11.02
CKOPOCTh XUMUYECKUX PEAKIIHH.

21. | Pemenue 3a1aHuil Ha CMEIIEHUE XUMHUUYECKOTO PaBHOBECHSI. 18.02

22. | OKUCAUTEIBHO-BOCCTAHOBUTEIBHBIC PEAKITUU: METO]I 25.02
AJIEKTPOHHOTO OajaHca

23. | OKHCIUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIINN: METO/ 04.03
MOJTypEaKIA.

24. | 3agauu HaA AIEKTPOJIU3 PACTBOPOB COJICH U MICIOYCH. 11.03

25. | [IpumeHenue psiia CTaHAAPTHBIX AIIEKTPOIHBIX TIOTCHIINAIOB. 18.03

26. | OxucnuTenbHBIC CBOMCTBA KUCIIOPOICOICPIKAIINX KUCIOT B 25.03
3aBUCUMOCTH OT KOHIICHTPAIIUU M aKTUBHOCTH METaJlIa.

27. | KoMOuHMpOBaHHBIE 3a7add, B OCHOBE KOTOPBIX JIeXKAT 08.04
OKHCITUTEITFHO-BOCCTAHOBUTEIHLHBIE PEaKITHH.

28. | KauecTBeHHBII aHAIM3 CMECH KATHOHOB U aHUOHOB. 15.04

29. | Pemenue 3a1a4 1o KaueCTBEHHOMY aHAJIM3y CMECH KaTHOHOB U 22.04
AQHHOHOB.

30. | 3agaum Ha BBIYMCIECHHUE MACChl OCEBIIIETO METAIJIa U3 PacTBOpa 29.04
Ha METaJUTHYECKYIO IUTACTUHKY.

31. | BeumcieHus mpoIeHTHOTO COJIEPIKaHMS CMECH BEIIECTB C 06.05
napauieIbHO MITH MOCIIEIOBATEIBHO MPOTEKAIOIIMMHA
pEaKIMSIMHA MEXTy HUIMH.

32. | BeuncieHus mpoIeHTHOTO COJIEPIKaHUS CMECH BEIIECTB C 13.05
napajuieIbHO MITH MOCIIEI0BATEIBHO MPOTEKAIOIIMMHA
pEaKIMSIMHA MEXKTy HUMH.

33. | PemeHnne koMOMHUPOBAHHBIX 33/1aY . 15.05

34. | PemeHnue KOMOMHUPOBAHHBIX 33/1a4 . 20.05
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