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IHosscHuTE/IHLHAA 3aAIIMCKA

@denepanbHblii  TOCYIAPCTBEHHBIM  00pa30BaTENbHBIM  CTaHAAPT  OOILEro
oOpa3oBaHus, a TAaKXK€ OCHOBHbIE HJeW MU ToJjokeHus IIporpamMmbl pa3BuUTHS U
(opMUpOBaHUS YHHMBEPCAIbHBIX Y4YEOHBIX IEHUCTBUU [JIsl CpelHero (IOJIHOTO)
oO1rero o0pa3zoBaHusi COCTABISIIOT OCHOBY IIpeijiaraeMon padboueil mporpaMMel.

Orta mnporpamMma JIOTUYECKH MPOJOJDKAET MpPOrpaMMbl il HAYaabHOIO
oOLIEro U OCHOBHOTO OOIIEro 00pa3oBaHUs B 00JIACTH Pa3BUTHS BCEX OCHOBHBIX
BUJIOB JESATEIBHOCTH O0y4aeMbIX, MpPEACTaBIeHHBIX B HMX. OHa cocTaBieHa ¢
y4€TOM O0COOEHHOCTEH, KOTOphle 00YCIOBIEHBI, B TIEPBYIO OUEPEb, MPEAMETHBIM
COJZIEP’)KaHUEM U MCUXOJIOTMYECKUMHU BO3PACTHBIMU OCOOEHHOCTSIMU 00y4YaeMbIX.

[lo3HaBarenbHast AESITENBHOCTh NPHU M3YYEHUM Kypca XMMHUM Ha 0a30BOM
YPOBHE WIrpaeT BEAYyLIYI0 poJib B Pa3BUTUM OCHOBHBIX BHJIOB Y4YEOHOMU
JEeSATENbHOCTH CTAPUIEKIACCHUKOB: BIaJ€Th METOAAMHU HAYYHOTO MO3HAHUS, TIOJTHO
¥ TOYHO BBIPA)KaTh CBOM MBICIIM, XapaKT€PU30BaTh, OOBICHATH, KIACCU(UIIUPOBATH
XUMHYECKHUE O0BEKThI, padoTaTh B rpyIIe, apryMEeHTUPOBATh CBOIO TOUKY 3PEHUS,
HAXOJIUTh, UCTIONBH30BaTh Pa3IMYHbIE UCTOYHUKU MH(OpPMAIMU U MPEJCTABIATH B
YCTHOM U MUCbMEHHOU peUM pe3ysbTaThl €€ aHaau3a.

Opna u3 3ama4 o0y4eHUs] B CPEIHEH IIKOJe — OMpeJesICHHE AaibHeuIen
o0pa3oBaTeIbHOM TPAGKTOPUU M OTBETCTBEHHOIO BHIOOpa JKM3HEHHOTO W
npodeccuoHabHOrO TyTH. [ pemieHust 3TOM 3ajaud CTapIICKIACCHUKU TPH
M3y4YeHUHU XMMUHU JIOJDKHBI UCTIOJIB30BaTh MPUOOPETEHHBIN HA YPOKaX XUMHUU OIBIT
NEeSITENBHOCTH B PO ECCUOHATIEHON cdepe U 1000 KU3HEHHOU CUTYAIIUH.

CornacHo 00pa3oBaTeIbHOMY CTaHIAPTY, IVIABHBIC WeaAU CPeoHezo 00uiezo
00pa3zo6anus COCTOST:

1) B mnpuoOpeTeHHWH  3HAHMHA, YMCHHH W CIIOCOOOB  JCATCILHOCTH,
CIOCOOCTBYIOMINX (DOPMHUPOBAHUIO IIETIOCTHOTO TIPECTABICHUSI O MUPE;

2) B pa3sBUTUHM OINbITA pPa3HOOOpa3HOW JACATEIBHOCTH, CaMOIO3HAHUSA |
CaMOOIIPEICIICHHUS;

3) B 0CO3HAHHOM BBIOOpE HMHIWBUAYaJIbHOW OOPa30BaTEIBHON TPACKTOPHH U
npo¢eCcCuOHANBHOMN NeATEIbHOCTH.

Bonpmioit Bkiaag B JDOCTHXKEHWE JTUX IENeld cpeaHero oomero oOpa3oBaHUs
BHOCUT U3yueHue Xumuu, KoTopoe IpU3BaHO odecneuums:

1) ¢opMupoBaHHE €CTECTBEHHO-HAyYHOH KapTHHBI MHpa, B KOTOPOW cHcTeMa
XUMHUYECKHUX 3HAaHUU SABISIETCA €€ Ba)KHEUIINM KOMIIOHEHTOM;

2) paszBuUTHE MHTEJUIEKTYaJIbHOTO U HPaBCTBEHHOTO NOTEHIMAIA
CTapUICKIACCHUKOB, (OPMHpPOBaHHE Yy HHUX OKOJOTMYECKH TPaMOTHOTO B
yaeOHOU U MpoheCCHOHATBHOMN ACATEILHOCTH, a TAKXKE B OBITY;

3) oco3HaHWE Yy CTapIIEKIACCHUKOB HEOOXOAMMOCTH B pPa3BUTHH XUMHUU U
XUMHYECKOW MPOMBIIIVIEHHOCTH, KaK MPOU3BOAMTEIBHON CHIIBI OOLIECTBA;

4) nmoHrMaHHe HEOOXOAUMOCTH OE€30MacHOro OOpalleHus C BEIIeCTBAMH U
MaTepuaiaMy, UCIIOJIb3YEMBIMH B PO(ECCUOHAIBHOM U MOBCETHEBHON XKU3HMU.

Henamu uszyuenusn xumuu ¢ cpeoHeil WiKoe AAAIOMCA:



1) BujCHHME W MOHUMAaHHWE 3HAYUMOCTH XMMHUYCCKUX 3HAHUHU I KaKJIOTo UIcHA
coIlMyMa; YMEHHE OLICHUBATh pPa3dU4HbIe (PAKTbl U SIBJICHUS, CBA3aHHbBIC C
XUMUYECKUMH OOBEKTAaMU U MPOIECCAMU HA OCHOBE OOBEKTHUBHBIX KPUTEPHUEB
U ONpelNeNEHHOM CHUCTEMBI II€HHOCTEH, (OpMyaupoBaTh M OOOCHOBBIBATH
coOCTBEHHOE MHEHHUE U YOeXKICHHUE;

2) TOHMMaHHUE POJIM XUMHUHU B COBPEMEHHOM €CTECTBCHHO-HAYYHON KapTHHE MUpPa
U WCIIOJIB30BaHUE XUMUYECKUX 3HAHUM I O0OBICHEHHS! 00BEKTOB M MIPOLIECCOB
OKpY’Karollle IAECUCTBUTEIIBHOCTU — IIPUPOAHOM, COLMAIBHOM, KYJIBTYPHOU,
TEXHUYECKOHN Cpelbl;

3) dhopMupoBaHHE y CTApPIICKIACCHUKOB NP M3YYCHUH XUMUH OIbITa TTO3HAHUS U
CaMOIIO3HAHUSI C TIOMOIIBI KJITIOYEBBIX KOMIIETEHTHOCTEH  (KIIFOUEBBIX
HABBIKOB), KOTOPhIE MMEIOT YHHBEPCAJIbHOE 3HAYCHHUE JUIS Pa3IMYHBIX BUIOB
NeATeNIbHOCTH, — TOMCKa, aHalu3a U o0paboTKu MH(OpMaINK, U3TOTOBICHUE
UH()OPMAIIMOHHOTO TPOAYKTa M €ro Mpe3eHTAlUM, TMPUHATHS PEIICHUH, ,
KOMMYHUKAaTUBHBIX HABBIKOB, 0O€30MAaCHOrO oOOpaleHus C BeIIeCTBAMH,
MaTtepuajgaMyd M TMpOoIeccaMu B IMOBCEIHEBHON >XKU3HU M MPOdEeCCHOHATHLHON
NEATEeIIbHOCTH.

PaGouass mporpamma pa3padoraHa ¢ y4éToM TpeOOBAHHMI M TOJIOKEHUI,
U3JI05KEHHBIX B CJIEAYIONIUX JOKYMEHTAX:

l.®enepanbubiii 3akoH oT 29.12.2012 1. No 273-03 «0O6 oOpa3oBaHuu B

Poccuiickoit @enepaunmn»;

2. Ilpuka3 Munucrepcta odpazoBanus Poccutickoit denepammu ot 05.03.2004 Neo

1089 «O6 yrBepxkaeHUU deaepaIbHOTO KOMIIOHEHTAa TOCYAapCTBEHHBIX

oOpa3oBaTeIbHBIX CTAHIAPTOB HAYAJIBHOTO OOIIET0, OCHOBHOTO OOIIEro W

cpenHero (MoiHOro) oobmero oOpa3oBaHus» (B JEHCTBYIOUIEH peNakiuud OT

31.01.2012 Ne 2).

3. [Ipukaz MuHuctepcTBa oOpazoBaHus W Hayku Poccuiickoit ®denepanuu OT

17.05.2012r. Ne 413 «OG6 ytBepxkaeHun (HenepasbHOr0 TOCYAapCTBEHHOTO

00pa3oBaTeILHOTO CTaHJapTa CpeaHEro ooIero oopaszoBanus» (1M/m. 6 ¢ U3M. OT

07.08.2017 r. - [Ipuka3 Muno6puayku Poccun ot 29.06. 2017 1. Ne 613.)

4. Ilpukazom MunooOpnayku Poccum ot 30.08.2013 roma Ne 1015 «Ilopsmox

OpraHu3allid M OCYIIECTBICHUS 00Pa30BATEIbHON JACSITEIBHOCTH MO OCHOBHBIM

oOmieoOpazoBaTeIbHBIM ~ MpOTrpaMMaM -  00pa3oBaTENbHBIM  IIPOrpaMmam

HA4aJIbHOrO O0IIEro, OCHOBHOI'O OOIIETO M CPEAHETO 0011ero o0pa3oBaHUs»;

5. Tlucemo Munobpnayku Poccum ot 28.10.2015 Ne 08-1786 «O paboumx

nporpaMmax y4eOHbIX TPEAMETOBY;

6.1loctanoBnenne ['maBHOro rocygapCTBEHHOIO CaHUTAPHOro Bpauya Poccuiickoit

®enepanuu ot 29.12.2010r. Ne 189 «O6 yrBepxnennn CanlluH 2.4.2.2821-10

«CaHUTApHO-3MUJIEMHOJIOTUYECKNE TPEOOBAaHUS K YCIOBUSIM U OpraHu3aluu

oOydeHus B 00pa30BaTEIBHBIX YUPEIKICHUSIXY;

7. ®enepanbHbI MepeuyeHb Y4eOHHKOB, PEKOMEHIYEMBIX K HCIOJIb30BAHUIO TPU

peanu3aly  MMEIONIUX TOCYJApPCTBEHHYIO aKKpPEIUTAlMI 00pa30BaTelIbHBIX

MporpaMM HayaJbHOTO OOIIEro, OCHOBHOIO OOIIEro, CpeaHEero oO0IIero

oOpazoBanus. [Ipukaz Munuctepctsa npocsemerus PO No 345 ot 28.12.2018r.


http://ivo.garant.ru/#/document/71730758/entry/1003

8.

OcHoBHast oOpa3zoBaTeibHas MporpamMma cpeaHero oOiero oOpa3oBaHUs

MKOY "HoBomnucioBckas cpeaHss mkosua'.

1. Tlnanupyemblie pe3yJabTAaThbl OCBOEHUS Y4eOHOTO
npeamera.

1.1 TIlnaHupyeMble JUYHOCTHBIE Pe3yJIbTATHI

OOyueHne XMMHUHM B CpeAHEH IIKojie Ha 0a30BOM YPOBHE IO JAHHOMY KypCy

CHOCO6CTByeT JOCTHIKCHHTIO O6yan-OH_II/IMI/IC$I CICcaAyromux JAUYHOCMHbBIX

pe3ybmamos:

1) 4yBCTBa TOPAOCTH 3@ POCCHHCKYI0 XHMHYECKYI0 HayKy M OCO3HaHHE
POCCHUICKOW TpakJaHCKOH WACHTUYHOCTH — 6 YEHHOCHMHO-OPUECHMAYUOHHOU
chepe;

2)

3)

4)

OCO3HaBaTh HEOOXOAMMOCTH CBOCH IMO3HABATEIBHON JEIATEILHOCTH U YMEHHE
yIpaBIATh €10, TOTOBHOCTh H CIIOCOOHOCTh K camMOo0Opa3oBaHHMIO Ha
NPOTSHKCHUH BCEH YKM3HU; MMOHUMAHUE Ba)KHOCTH HETPEPBIBHOTO 00pa30BaHUS
Kak (aKTopy YCHEIIHOW MPOodeCcCHOHATBLHON M 0OIIECTBEHHON JIEATEIbHOCTH;
— 6 nosHagamenvHoll (KOTHUTUBHOM, HHTEIUICKTYaJIbHON) chepe

TOTOBHOCTh K OCO3HaHHOMY BBIOOpY JallbHEHIIe 00pa30BaTeNbHOM
TPAGKTOpUU WM Ccepbl MPOPECCUOHATBLHOW NEATEIBEHOCTH — 6 mMpyoosoll
chepe;

HETIpUSATHE BpPEOHBIX TMPUBbIUEK (KYpEHHUs, YIOTPEOJICHUS aJKoTONs |
HapKOTUKOB) Ha OCHOBE 3HAHHMHA O TOKCHYECKOM U HAPKOTUYECKOM JACHCTBHH
BEIIIECTB — 8 cghepe 300posbechepediceruss U 6e30NaACH020 00pa3a HCU3HU,

1.2. IlnanupyeMblie MeTanpeIMeTHbIE Pe3yJIbTaThI
Memanpeomemuvimu pe3yibmamamu OCBOCHUS BbIIYCKHUKAMHU CpPEIHEU

IOTKOJIBI KypCa XUMHHU ABJIAIOTCA:

1)

2)

3)

4)

UCNONb306aHUe OCHOBHBIX METOJOB TIO3HAHUS (OINpeaelieHne HWCTOYHUKOB
yueOHOU 1 HAaydHOU MH(]OpMAaIK, IoTydYeHne 3To nHbopManuu, e€ aHanus, u
YMO3aKJIIOYEHHs] HAa  €r0  OCHOBE, W3TOTOBICHHE H  TPE3eHTalus
WH(GOPMAIIMOHHOTO TPOAYKTA; MPOBEACHUE SKCIIEPUMEHTA, B TOM YHCIE U B
IPOIIECCE HCCIIEOBATEIBCKON JIESITEIbHOCTH, MOJEIHPOBAHUE H3Y4aeMbIX
00BEKTOB, HAOMIOIEHUE 32 HUMU, UX U3MEpEHue, (PUKCaIUs Pe3yabTaToB) U UX
npumMeHeHue  JJIA  TIOHAUMAaHUS  Pa3IMYHBIX  CTOPOH  OKpYKalomen
JICUCTBUTEIIbHOCTH,;

6l1adeHue OCHOBHBIMU HMHTEIJICKTyaJIbHBIMUA OTIepalusIMH (QHAIU3 U CHHTE3,
CpaBHEHHE M CHCTeMAaTH3aIlus, 0000IMeHne U KOHKpeTH3aIus, KiIacCuuKamms
M TIONCK  aHAJIOTOB, BBISIBJICHHE  NPUYUHHO-CICJICTBEHHBIX  CBS3CH,
(dbopMyTHpOBKa TUTIOTE3, X MPOBEPKA U (OPMYTUPOBKA BHIBOJOB);

no3HaHue OOBEKTOB OKPYKAIOMIETO MHpa B IJIAaHE BOCXOXKICHUS OT
a0CTPaKTHOTO K KOHKPETHOMY (OT OOIIEro 4yepe3 4acTHOE K €AMHUYHOMY);
CnocoOHOCMb BBIIBUTATh WU M HAXOIWUTh CPEJCTBA, HEOOXOMMMBIE IS WX
TOCTHKEHUS;



5)

6)

7)

8)

9)

ymeHue (HOPMYITHPOBATH LIEIH M ONpPENessTh 3aJaud B CBOEH MO3HABATEIbHOMN
NESATENBbHOCTH, OINPEACIATh CPEACTBA ISl JOCTIDKEHHUS IeNeld W pPeleHUs
3aad;

onpedensimv ~ PasHOOOpPa3HbIE  HCTOYHUKH  TIONYYCHHUS  HEOOXOIUMOU
XUMHYECKOW MH(DOpPMAITH, YCTAHOBICHUE COOTBETCTBHSI COACPIKAHUS U (DOPMBI
npecTaBIeHUsT HHGHOPMAIIMOHHOTO POAYKTA ayTUTOPHH,

YMeHue TIPOTYKTUBHO OOIIAThCS U B3aMMO/ICHCTBOBAThH B MPOIIECCE COBMECTHOM
NEATEIBHOCTH, YYHUTHIBATh TMIO3UIIMH JIPYTUX YYACTHUKOB JCATCIBHOCTH,
3¢ PekTUBHO paszpemniatb KOHMIUKTHI;

20mogHOCMb K KOMMYHHMKAlMH (TPEACTaBIATh PE3ylbTaThl COOCTBEHHOM
MO3HABATCIIBHONW  JICATCIIBHOCTH,  CJBIIATh W CIyIIaTh  ONIIOHCHTOB,
KOPPEKTUPOBATh COOCTBCHHYIO ITO3UITHIO);

YMeHue WCIOJb30BaTh CPEACTBA WH(DOPMAIMOHHBIX W KOMMYHHUKAIIMOHHBIX
texHonoruii (nanmee — MKT) B pernieHrr KOTHUTUBHBIX, KOMMYHUKATHBHBIX U
OpraHW3allMOHHBIX 33J1a4 ¢ COOIIOMICHUEM TPEOOBAaHUN IPrOHOMHUKH, TEXHHKH
0€301acHOCTH, THTUEHBI, PECYPCOCOCPEIKEHUS, MPABOBBIX U 3TUYECKUX HOPM,
HOpPM WH(GOPMAIIMOHHOH 0€30MacCHOCTH;

10) gnaoenue S3bIKOBBIMU cpeacrBaMm, B TOM YHCIIC W A3BIKOM XHWMHH —

YMEHHUE SICHO, JIOTHYHO M TOYHO H3JIaraTh CBOIO TOYKY 3PEHUS, HCIIOIH30BaTh
aJIeKBaTHBIC SI3BIKOBBIC CPEJICTBA, B TOM YUCIIE M CHUMBOJIbHBIC (XUMHYECCKHE
3HaKH, GOPMYJIBI U YPABHEHUS).

1.3. Ilmanupyemble npeaMeTHbIE Pe3yJIbTATHI

Ilpeomemnvimu pesynomamamu u3y4eHUss XMMUM Ha 0a30BOM ypOBHE Ha

CTYIICHU CPCIHECTO O6III€FO 06paBOBaHI/I}I ABJIATOTCS CICAYIOIINEC PC3YJIbTAThI.

l.
1.

B no3naBaresqibHOU cepe:
3Hanue (noHumaunue) TEPMHUHOB, OCHOBHBIX 3aKOHOB W BaKHEWIIMX TEOpUU
Kypca OpraHMYeCKOu 1 O0IIel XUMUU;
YMeHue HAOIIONATh, OMUCKHIBATh, (PUKCUPOBATHh PE3YIBTATHI U JI€JIaTh BHIBOJIBI Ha
OCHOBE JEMOHCTPALMOHHBIX U CAMOCTOSITEJILHO POBEAEHHBIX IKCIIEPUMEHTOB,
UCIIOJIB3YA IJI 3TOr0 pOAHOM (PYCCKUM MM UHOW) SI3BIK U SI3bIK XUMUU;
YMeHUue KIacCU(PUIMPOBATh XUMHUYECKHUE DJIEMEHTHI, MPOCTHIC BEIIECTBA,
HEOPraHWYECKHUE U OPTAHUYECKHUE COCAUHEHUS, XUMUUECKHUE MTPOLECCHI;
YyMeHue XapakTepu3oBaTb OOLIME CBOWCTBA, I[IOJIYyYEHHE M TMPUMEHEHUE
WU3YUYCHHBIX KJIACChl HEOPraHWYECKUMX M OpPraHMYEeCKUX BELIECTB U HX
BKHEUIIUX IPEACTABUTEIICH;
Onucvl6amsv KOHKPETHBIE XMMHUYECKHE DPEAKLHH, YCIOBUS MX IPOBEACHUS HU
YIPABICHUS XUMUYECKUMHU IIPOLIECCAMU;
YMeHue TPOBOAUTH CAMOCTOSATENbHBIA XUMHUYECKUM SKCIIEPUMEHT U HaOII0AaTh
JEMOHCTPAIIMOHHBIA YKCIIEPUMEHT, (PUKCUPOBATH PE3YTBTATHI U JENaTh BHIBOIBI
Y 3aKJIFOUCHUS 10 PE3yJIbTaTaM;
NpOcHO3UPOB8AMb CBOMCTBA HEM3YUEHHBIX BEUIECTB 10 AaHAJIOTUU CO CBOMCTBAMHU
M3YYECHHBIX HA OCHOBE 3HAHUS XUMUYECKUX 3aKOHOMEPHOCTEN;
onpeodensimb UCTOUHUKUA XUMHUYECKOM MH(pOpManuu, noiaydarb €€, IpOBOAUTH
aHaJlu3, U3roTaBIUBATh HHGOPMAIIMOHHBIN MPOAYKT U MPEACTABISATH €T0;



9. ymemv  nonv3osamvcsi  00A3aTE€NbHBIMM  CIPABOYHBIMU  MaTepHaaMMU:
[leprognueckoii cuctemoir xumuueckux snemeHToB J. V1. MenneneeBa, Tabnuuei
PacTBOPUMOCTH, JNIEKTPOXUMHUYECKUM PSIIOM HANPSIKEHU METauloB, PSIAOM
AIIEKTPOOTPULIATENIBHOCTH — JUIsI XapaKTEepPUCTUKU CTPOEHUS, COCTaBa U CBOMCTB
aTOMOB XMMHUYECKUX 3eMeHTOB [—IV neproaoB u 00pa30BaHHBIX UMH MPOCTHIX U
CJIOKHBIX BELIECTB;
10. ycmanoenenue  3aBUCUMOCTH  CBOMCTB M NIPUMEHEHHMS  BaXKHEHIIMX
OpraHMYECKUX COEJUHEHUH OT HMX XHMHUYECKOTO CTPOEHHUs, B TOM YHCIE H
0OYyCTIOBJIIEHHBIX XapaKTEPOM 3TOr0 CTPOEHUS (IpeleIbHbIM WM HENpeleIbHbIM )
U HaTu4dueM (PyHKIIMOHABHBIX TPYIIIT,
11. mooenuposarnue MOIEKy1 HEOPraHUUECKHUX U OPTAaHUYECKUX BEIECTB;
12. nonumanue XUMHUYECKON KapTHUHBI MUPA KaK HEOTHEMJIEMOW YacTH LEJIOCTHOU
HAy4YHOW KapTHUHBI MUpA.

2. Conep:xanue kypca 10—11 kinaccoB. ba3oBblii ypoBeHb

ConepxaHue Kypca XapaKTepU3YeTCsl IEJIOCTHOCTBIO M CHUCTEMHOCTBIO
y4eOHOro MpeaMeTa, Ha OCBOCHHE KOTOPOTO OTBEACHO KECTKO JIMMUTHPOBAHHOE
yueOHOe BpeMsl.

ITepBas yacTp Kypca (10 knacc) mocBsiieHa OPraHMYECKUM COEAUHECHUSIM, a
BTOpas (11 kinacc) — oOmielt XuMu.

CTpyKTypupOBaHHE Kypca OPraHMYECKOW XUMHUHU OIpelnensieTcs HAesIMU
TEOpUHU Pa3BUBAIOIIETO 00yueHHs] DnbkoHWHA U B. B. JlaBbiioBa M CTaBUT 1LIEIBIO
pa3BUTHE Yy4YallUXCS HENPOPUIBHBIX IO OTHOIIEHHWIO K XUMHUU KIIACCOB
cpeacTBaMu yuyeOHoOW AucHUIUIMHBL. [ToATOMY BHayasie paccMaTpuBarOTCs KpaTKUe
TEOPETUYECKHE CBEICHUS O CTPOCHHMH, KIaccuUKalMM U  crocodax
dbopMUpOBaHUS HA3BaHUM OPraHUYECKUX COENMHEHUH, 00 OCOOEHHOCTIX
OPOTEKaHUs OPraHMYECKUX PEAKIM B CPAaBHEHUU C U3YYEHHBIMU B OCHOBHOM
[IKOJIE TUIAMH XUMUYECKUX PEAKIMI C yJYaCTUEM HEOpraHW4YecKux BemiecTB. Ha
HAuaJbHOM OJTafe pacKpbIBAIOTCS MPUYUMHBI MHOTO00Opa3usi OPraHHUYECKUX
COEIMHEHUH.

Jlanee paccMaTpuBarOTCS OCHOBHBIE KJIACCHI OPraHUYECKUX COCIUHEHHN —
YIJIEBOJOPOJOB (QJIKAHOB, AJKEHOB, IMEHOB, aJIKNHOB, APEHOB) U UX HPHUPOAHBIX
HMCTOYHUKOB (MIPUPOAHOTO Tra3za, HEePTHM W KAMEHHOro ymisg). OJTO TO3BOJSET
3aKpENHUTh OCHOBHBIE IOJIOKEHUS TEOPUM XMMHYECKOTO CTPOCHMSI OpPraHUYECKUX
coenuHenuii A. M. Bytneposa.

3areM CBeAECHMS O 3aBUCUMOCTH CBOMCTB OpPraHUYECKHX COECIMHEHUN OT UX
CTPOEHHS PA3BUBAIOTCS IPU PACCMOTPEHHH KJIACCOB KHCIIOPOACOAEPKAIUX
coequHEeHU (cupTOB, (eHoda, aJbAETHIO0B, KapOOHOBBIX KHCIOT, CIOXHBIX
3¢upoB, KHUPOB U YIIEBOJOB) U a30TCOACPKAIIMX OPraHUUYECKHX COEIUHEHUI
(aMUHOB, aMMHOKHCIIOT, OEJIKOB M HYKJIEMHOBBIX KHUCIIOT).

Wnero nenenonaranus, T. €. OTBETA HAa BOIPOC O POJIM OPraHUYECKON XUMHUU
B JKM3HM COBPEMEHHOro OOLIECTBA, peaau3yeT 3aKIIOYUTENIbHAs IJlaBa Kypca
«Oprannueckas Xumus u o0uecTBo». B Helt o0yyaroiiuecs: 3HaKOMSTCSI ¢ TAKUMU
BOXHBIMU B TMPAKTUYECKOM U OHMOJOTMYECKOM OTHOILICHHHM BEIIECTBAMU U
MarepuajaMiy, Kak IJaCTMAacChl M BOJIOKHA, ()EPMEHTHI, BUTAMUHBI, TOPMOHBI U
JIEKapCTBa, a TAKXKE C JOCTHXKEHUAMH OHOTEXHOJIOTHH.



WNnen Teopun pas3BuBaomiero oOy4yeHUs MOJOXKEHbI U B OCHOBY Kypca
oOmielt XuMHuH. Y CTapUIEKJIACCHUKOB (POPMUPYETCS LIETOCTHOE MPEACTABICHUE O
XUMHUYECKON HAYKEe U XUMMUYECKOM IIPOU3BOJACTBE, a TAKXKE O €AUHOU €CTECTBEHHO-
HAay4YHOW KapTUHE MHUpa, B KOTOPOM XMMHUYECKas KapTHUHA MHUpa SBISAETCS €€
HEOTBHEMIIEMOM YACTBIO.

B kypce oOmeil XuMuu BHayajne ydyalluecs 3HAKOMATCS TIOCIECIHUMU
JOCTH)XKEHUSAMH B OOJAacTH M3Y4YEHHUS aToMa, Y3HAIOT O COBPEMEHHBIX METOJax
MO3HAHUS CTPOEHUS aToMa, YIIYOJSIOT W PacIIMpSAIOT 3HAHUS, IMOJYYEHHbIEC B
Kypc€ OCHOBHOM IIKOJBbI, O CTPOCHMM aroMa M BEIIECTBA Ha OCHOBE
[lepuognueckoro 3akoHa u Ilepuonuueckoit cucremsr J[. M. Menneneesa, 06
oOlIMX CBOWCTBaX KIJIACCOB OPraHMYECKUX M HEOPraHUYECKUX COEIMHEHUU
(KUCOT,  OCHOBaHWH, aMQOTEpHBIX  COEAMHEHHI) B  CBET€  TEOPHUH
EKTPOJIUTUYECKON NUCCOLMALIMY U IIPOTOHHOU Teopuu. [lanee paccmarpuBaeTcs
KJaccu(uUKalMs XUMHYECKUX pEaKIUil B OpraHM4ecKod W HEOpraHUYecKOu
XUMUHU. 3aBepuiaeT KypC 3HAKOMCTBO CTapUIEKJIACCHUKOB C MEPCHEKTUBAMHU
pPa3BUTHS XUMHUYECKOM HAyKM U XUMHYECKOTrO0 MPOU3BOJCTBA, C MpobdiIeMaMu
OXpaHbl OKpYXKarolel Cpeabl OT XUMHUUYECKOrO 3arpsA3HEHHUs U MYyTIMH HX
peLICHUS.

2.1. Conep:xanue kypca. 10 kiaacc. ba3oBblii ypoBeHb
Teopusa cmpoenua opzanuveckux coeounenuit A. M. Bymneposa.
Ilpeomem opzanuueckon xumuu. Opeanuieckue gewyecmsd: nPupooHbie,
uckyccmeeHnuvle u cunmemudeckue. OcobeHHOCMuU cocmaea U cmpoeHus
opeanuueckux eewjecme. Bumanusm u ezco kpax. I[lonamue 06
V211e8000p00ax.
OcHOBHBIE MOJT0KEHUSI TEOPUU XMMHU4YECKOro crpoennsi byrieposa.
Banentnocts. CTpykTypHble (OpPMYIBI — TOJHBIE W COKpaliEHHBIE.
IIpocthie (omuHapHbBIE) U KpaTHbIE (ABOWHBIE W TPOUWHBIE) CBS3H.
N3omepsl 1 nzomepus. BzZauMHoe BIMSTHUE aTOMOB B MOJIEKYJIE.
Jlemoncmpayuu.  Hexoropple  0oOImMe  XMMHUYECKHE  CBOWCTBA
OPraHMYECKUX BEIIECTB: WX TOpEHHE, IUIABICHWE U OOyIIMBaHHE.
Monenu (mapocTep>KHEBbIE U OOBEMHBIE) MOJEKYA OPraHHYECKUX
COEMHEHUN pa3HbIX KiaccoB. OmpenesieHre »3IEMEHTHOTO COCTaBa
OPraHUYECKUX COCTUHCHUN.
Jlabopamopnsvie onvimsl. VI3rOoTOBICHHUE MOJIEJIEM  OpPraHUYECKUX
COEMHEHN.
YriieBoaopoabl M UX NPUPOJAHbIE HCTOYHUKH
Ipenensuble yrieBogopoabl. AnkaHbl. OnpeneneHue. [OMOTOrudecKuid psija
ankaHoOB W ero o6mas ¢opmyna. CTpyKTypHAs W30MEpHs YIIEPOJHOU IICTIH.
Panukanel. Homenkmarypa ankaHoB. XMMHUYECKHE CBOMCTBA AJIKAHOB: TOPEHUE,
peakiuu 3aMelneHust (raJloreHUpOBaHUE), PEaKIusl pa3ioKEeHUs MeTaHa, PeaKius
JNETUIPUPOBAHUS dTAHA.
HenpeneabHble yrieBOXOPOAbl. AJIKeHbI. OTWIEH. [oOMonorndeckuit psn
ankeHoB. Homenkiarypa. CtpykTypHas uzomepud. lIpoMbllIeHHOE MONTydYeHUE
AJIKCHOB: KPEKUHT M JETUAPUPOBAHUE AJKAHOB. Peakuus germaparalny 3TaHOJA,



KaK JIabopaTopHbI crmoco0 TmoilydeHusi STuieHa. Peakuuu NpUCOETUHEHHUS:
TUApaTanys, THAPOTAJIOTEHUPOBAaHUE, TaJOTCHUPOBAaHUE,  IOJIMMEPHU3ALNH.
[IpaBuno MapkoBHuKOBa. OKHCIEHUE AJIKEHOB. KauyeCTBEHHBIE pEaKIUMU Ha
HETPEIEIbHBIE YIIIEBOAOPOIBI.

Aaxanuenbl. Kayuykun. Homenknarypa. Conpsbxk€Hable naueHsl. byraguen-1,3,
u3onpeH. Peakuus JlebGenesa. Peakiuu npucoeauHeHus ankagueHoB. Kayuykw:
HaTypaJibHbIH, CUHTeTHYecKkue (OyTaJueHOBBIN, W3O0MPEHOBBIN). Bynkanuzamus
Kayuyyka. Pe3una. D00HUT.

Aaxkunbl. OOmas  xapakTepucTHKa romosioruueckoro psga. CrnocoObl
oOpa3oBaHusl Ha3BaHWUN AJKMHOB. XUMHUYECKHE CBOICTBA allETUJICHA: TOpPEHHE,
peaKuuy NPUCOEANHEHHNS: THAPOTAIOTEHUPOBAHUE, FAJJOTEHUPOBAHUE, THApaTalus
(peakust KyuepoBa), — ero mnoiydeHue M IpUMEHEHHE. BUHUIXIIOpHI U €ro
NOJIMMEPU3ALUs B TIOJIUXJIOPBUHUI.

ApeHbl. beH3011, KaKk NpPeICTaBUTENb apOMATUYECKUX YIIeBoAoponoB. CTpoeHue
€ro MOJIEKYJbl W CBOMCTBAa (PU3NYECKHME M XUMHUYECKHE CBOWCTBA: TOpEHHE,
peakuuyM 3aMElIeHUs] — TaJloTeHHpOBaHHWE, HuTpoBaHue. llonydyenue wu
npuMeHeHue OeH3oma.

Ilpuponubiii 1 monyTHbIH ra3pl. CocTaB NMpUpPOIHOro ra3a. Ero HaxoxiaeHue B
npupozae. IlpeumyniecTBa NOpPUPOAHOTO Tra3a Kak TOIUIMBA. XHMHUYECKas
nepepaboTka TPUPONHOTrO rasza: KoHBepcus, mnuponu3. CuHTE3-Ta3 U €ro
IPUMEHEHHE.

[TommyTHbIe Ta3bl, uX cocTaB. [lepepaboTka MOMyTHOrO Ta3a Ha (paklIuU: CyXoi
ra3, mporaH-0yTaHOBasi CMEChb, Ta30BbI OCH3HH.

Hedtps um cnocodbl eé mnepepadorku. CoctaB Heptm u e€ mnepepaborka:
NeperoHKa, KpekuHr, pupopmunr. Heprenpoaykrsl u ux nonydenue. [lonsarue o6
OKTaHOBOM YHCJIe. XUMHUYECKUE CIIOCOOBI MOBBIIIIEHUS KaueCTBa OCH3UHA.
Kamennbiii yroib M ero mepepadorka. KokcoBaHHE KaMEHHOIO YIJII U €ro
OPOAYKTHI: KOKCOBBIM Tra3, aMMHauHas BOJAa, KaMEHHOYTOJIbHAs CMOJIa, KOKC.
lMazudukanmst KaMEHHOTO YIJIS.

Jlemoncmpayuu. I'opeHue npeaeiabHbIX U HEMPEAEIbHBIX YITIEBOAOPOIOB: METAHA,
JTaHa, aneTwieHa. KadecTBEeHHbIE peaklUu Ha HENpPENENIbHBIE YITIEBOAOPOIBI:
o0OeclIBeUMBaHHE HTHJICHOM M alleTUJICHOM pAcTBOPOB TIEPMAHTaHaTa Kajiaus H
OpomHoii Boabl. OTHoOmIeHWEe O€H3071a K OSTUM OKuchauTensMm. Jlerumparamms
stanona. ['mapomu3 kapobuna xampimsi. Komnekunn «HedTs u HEedTEmpomyKTh»,
«KameHHBII yronb U MPOAYKTHI €ro mnepepadoTkn», «Kayuaykuy. Kapra mone3Hsix
ncKomaemMoix PO.

Jlabopamopuvte  onvimepi.  OOHaApyXeHHE  TIPOAYKTOB  TOPSHHS  CBCUH.
HccenenoBanne CBOMCTB KaydyKOB.

Kuciopon- u azorcoaep:kamue oprannyeckie coeJMHeHUs

Onnoaromublie cnuprthbl. Onpenenenue. OyHKIMOHANbHAS TUIPOKCUIbHAS
rpynna. ['omonornyeckuii psii OpenesbHbIX OJHOATOMHBIX CHHUPTOB. M3omepus
MOJIOKEeHUST PYHKIIMOHATBLHOM rpymibl. BomopogHas cBsi3zb. XUMHUUECKHE CBOMCTBA
crnupToB. AnblerujHas rpynmna. Peakuus stepudukanuiul, cioxHbie 3(UPHIL.
[Tpumenenune crimptoB. J[eiCTBME METUJIIOBOTO M 3THUJIOBOTO CIIMPTOB Ha OPraHU3M
YEJI0BEKa.



MHoroaroMHble CHUPThI. DTUICHIJIMKOIIb, KAK MPEJACTABUTEND JIBYXaTOMHBIX H
[JIMLIEPHH, KaK MPEACTaBUTENb TPEXaTOMHBIX cUPTOB. KauecTBeHHas peakuust Ha
MHOT'OATOMHBIE€ CIIUPTHI, UX CBOMCTBA, mojdydyeHue u npumeHenue. [lonstue 06
aHTU(PpU3aX.

®enoa. CtpoeHue, noixydyeHue, CBOMCTBa U npuMeHeHue ¢enona. KayectBeHHbie
peakiuu Ha peHos. B3anMHoOe BIMsIHUE aTOMOB B MoJieKyie ¢eHoa.

Aabaerubl U KeTOHbl. DopMalbIeTU] U auCTANBACTUI, KaK MPEICTaBUTEIN
aJmpJETUAOB, CcOCTaB HX Moyiekyd. DyHkIMOHaNbHAs KapOOHWIbHAS TpyIIIa.
KauecTBennbie peaknuu Ha anbaeruabl. CBOHCTBA, MOJY4YEHHWE U MNPUMEHEHUE
dbopmanpaernia W aneranpaeruia.  Peaknuu  MOJUMKOHACHCAMM IS
dbopmanbaeruna. [lonsaTue o keToHax Ha TpUMEpE alleToHa.

Kap6oHnoBble KHCJIOTBI. [OMOJOTMYECKUN pSJT TPEACITBbHBIX OIHOOCHOBHBIX
KapOOHOBBIX KHUCHOT. JKupHbIE KapOOHOBBIE KHCJIOTHI. XMMHYECKHE CBOWMCTBA
KapOOHOBBIX KUCIOT. [lonyueHre u npuMeHEeHUe MYPaBbUHON U YKCYCHOM KUCJTIOT.
Caoxubie 3¢pupsbl. Kupbl. Peakiius srepudukanun. Crnoxsbsie 3¢upsl. Kupsbl, ux
COCTaB U TUJposin3 (KUCIOTHBIN U 1IeN04HOM). MbLna. ['uapupoBaHue KUpPOB.
YraeBoabl. YrneBoasl. Monocaxapunapl. [Troko3a kak anpaerugocrnupt. CopOuT.
Mornounokucioe u cnuproBoe Opoxkerue. dorocunres. Jucaxapunpl. Caxaposa.
[Tonucaxapuapl: Kpaxmall, LEJUTH0I03a.

AmuHbI. AMUHOrpynmna. AMHMHBI MOpeAeibHbIE M apOMaTUYE€CKUE. AHWIMH.
[Tonyuenne amuHOB. Peaknus 3vHMHA. XUMHUYECKUE CBOICTBA M IMPUMEHEHHUE
aMUHOB.

AMMHOKHCJIOTBI. AMHMHOKHUCIOTBI, COCTaB HMX MOJEKYI M CBOWCTBa, Kak
aM(OTepHbIX  OpraHMYECKUX COeIMHEeHMH. [mmMuuMH, Kak mpeiacTaBUTENb
aMUHOKHCIOT. [lonydyenne nonuneTuaoB peakuueil nonukonaencanuu. [lonsarue o
IIETITUIHON CBS3H.

beaxku. Crpoenue Monekyn O€NKOB: TEpBUYHAS, BTOPHUYHAS U TPETUYHAS
cTpykTypbl. KadecTBeHHble peakinuu Ha O€IKW, WX TUIAPOIH3, JEHATyparus |
Oouonornueckue PyHKITHU.

Jemoncmpayuu. 1lonydyeHue anpIeruioB OKUCIeHUEM crnupToB. KadecTBeHHas
peakiysi Ha MHOTOATOMHBIE CITUPTHI. 3aBUCUMOCTh PaCTBOPUMOCTH ()EHOJIa B BOJIC
oT TeMmrepaTypsl. B3zaumoneiictBue ¢ OpomHoil Bomoit u xmopumom xeneza(lll),
KaK KaueCTBEHHbIE peakuuu Ha ¢eHon. Peakmuum cepeOpsHOrO 3epkana U CO
CBEXKEIOIyYeHHbIM rusipokcusiom menu(Il) mpu HarpeBaHuM, Kak Kau€CTBEHHBIE
peaknuu Ha anbaeruabl. OOpasmbl MypaBbUHOM, YKCYCHOM, MaJIbMHUTHHOBOW WU
CTEApPUHOBOM KHUCJOT M HMX PaCTBOPUMOCTb B BOJE. AJBIETMIHBIE CBOMCTBA U
CBOMCTBA MHOTOATOMHBIX CIIMPTOB TJIIOKO3BI B peakiuu ¢ ruapokcuaom meau(Il).
Nnentudukanms kpaxmana. KadecTBeHHBIE peakIuu Ha OCTKH.

Jlabopamopnvie onvimosl. CpaBHEHUE CKOPOCTH HCHApPEHUs BOABI M ATaHOJA.
PacTtBopuMocCTh mmueprHa B BoJe. XHMHUYECKHUE CBOWCTBA YKCYCHOW KHCIJIOTBHI.
OrnpeneneHue HEMPEAETLHOCTA PACTUTENBHOTO Macia. Mnentudukanus kpaxmana
B HEKOTOPBIX NPOAYKTax MUTaHUA. 3roTtoBieHHE KpaxMalbHOTO KIEHCTEpA.
N3roroenenne mopenen MONEKYlN aMUHOB. W3roToBIE€HHE MOAEIN MOJEKYIIbI
[JIMLMHA.

Ilpakmuueckaa paboma. Vinentudukaius oOpraHu4eCcKiuX COeIMHEHUM.



Oprannyeckasi XuMHs M 00111€CTBO

buorexnosorus. Ilepuonsl e€ paszsutus. Tpu HampapiaeHUss OHOTEXHOJIOTHMM:
reHHasi (WIM TeHEeTHYeCKas) MHKEHEPHs; KIETOUHAas MHXXEHepus; OMOJornyeckas
uHxeHepusd. leHermuecku wmomuduuupoBaHHbele opranusmbel  (I'MO) wu
TpaHcrenHas npoaykuusa. Knonuposanue. MMmoOunu3oBanHble (EpMEHTHI U HUX
IIPUMEHEHHE.

Hoanmepsbl.  Knaccuduxanuss  nomumepoB.  VckyccTBEeHHBIE — MONMMEpHI:
LEJUTYJIOW/I, alleTaTHBIN MIENK, BUCKO3a, eu1odaH.

CunreTHyeckne nmoaumepsl. [lonmumepusanus U NOMUMKOHAEHCALUSA, KaK CIIOCOObI
nonyueHus nonuMmepoB. CunHrernueckue kayuyku. [lomuctupon, tedynoH u
NOJIMBUHWIXJIOPU, KaK MpeAcTaBUTENN IutacTMacc. CHHTETHUYECKUE BOJOKHA:
KaIlpOH, HAWIOH, KEBJIap, JaBCaH.

Jemoncmpayuu. Komiekuuyn KaydyykoB, IUIACTMACC, CMHTETUYECKUX BOJIOKOH H
u3zenui u3 Hux. GepMeHTaTuBHOE Pa3JI0KEHUE IEPOKCHUIA BOAOPOAA C IIOMOILBIO
KaTana3bl CBEKEHATEPTHIX MOPKOBH WJIM KapTOdes.

Jlaoopamopnvie onvimoi. O3HaKOMIICHUE C KOJUIEKLUSAMHU KaydyKOB, IIJIACTMACC U
BOJIOKOH.

Ilpakmuueckana padoma. Pacnio3HaBaHUE TUIACTMACC U BOJIOKOH.

2.2. Conep:xanue Kypca. 11 kiaacc. ba3oBblii ypoBeHb
CTpoeHue BelecTn
OcHoBHBIE cBeldeHHsI 0 cTpoeHMH aromMa. CTpOEHME aroMa: COCTaB sjpa
(HyKJIOHBI) W DdNeKTpoHHass obonouka. [lonsatue 06 wuzoromax. Ilomsitue o
XUMHUYECKOM DIIEMEHTE, KAK COBOKYITHOCTH aTOMOB C OJMHAKOBBIM 3aps/IOM fJ1pa.
IMepuonnyeckasi cucrema xumu4eckux djiemMeHToB /. U. MenaesieeBa B cBere
cBeTe YYeHHUsI 0 CTPoeHHH aToMa. OU3NYECKUA CMBICI NMPUHATON B Tabmuie /.
N. MenpneneeBa CUMBOJIUKU: MOPSJIKOBOIO HOMEpA 3JIEMEHTa, HOMEpa Mepuoia u
HoMepa Tpynnbl. [loHsATHE O BajeHTHBIX 3NEeKTpoHaX. OToOpa)keHHe CTPOEHUS
AIIEKTPOHHBIX ~ 00O0JOYEK AaTOMOB XHMHYECKHUX DJIEMEHTOB C  IOMOIIBIO
AIEKTPOHHBIX U ANMEKTPOHHO-TpadudecKux Gpopmyi.
OObsicHEHHE 3aKOHOMEPHOCTEH H3MEHEHHUS CBOWCTB JJIEMEHTOB B MEPHOAAX H
rpymnmnax MepUOAUYECKOM CHCTEMBI, KaK CIIEICTBUE MX AJIEKTPOHHOIO CTPOCHUS.
DJNEKTPOHHBIE CEMEICTBA XUMUUYECKUX AJIEMEHTOB.
CpaBHenne Ilepuogu4eckoro 3aK0Ha M TeOPUM XMMHUYECKOI0 CTPOCHHS HA
(¢unocodckoit ocHoBe: NpenAnoOChUIKM OTKpbITHS llepuoamyeckoro 3akoHa u
TEOPUU XMMHYECKOTO CTPOEHHUSI OPTraHMYECKUX COCAWHEHUH; POJIb JIMYHOCTH B
HUCTOPUM XUMHH; 3HAUCHHE MPAKTUKA B CTAHOBJIECHUM U PA3BUTHUU XUMHYECKHX
TEOPUH.
HNonHass xuMu4ecKasi CBfi3b U MOHHbIe KpUCTA/LIMYecKue peméTku. Karnonsl
W aHUOHBI: WX 3apsabl U KiIacCHU(UKAIUS IO COCTaBy Ha MPOCTHIE U CIIOKHBIE.
[IpencraBurenu. [lonatue 00 WOHHOM XUMHYECKOM cCBs3u. HMoHHas
KpUCTaJlInuecKas pemeérka U (Pu3nuecKkue CBOWCTBA BEIIECTB, OOYCIOBICHHbIC
3THUM CTPOEHHUEM.
KoBasienTHass  xuMu4Yeckasi CBfi3b. ATOMHbIE W MOJIEKYJSIPHbIE
KpHUCTAINYEeCKUe PeIIéTKH. [lonsTue 0 KOBaJICHTHOMN CBSI3H.



DNEKTPOOTPULIATEIBHOCTD, HEINOJSIPHAS W TOJSIpHAs KOBAJEHTHBIE  CBA3M.
KpatHocTh kOBajeHTHOW CBS3H. MexaHu3Mbl 00pa30BaHUs KOBAJIEHTHBIX CBS3€H:
OOMEHHBII M JOHOPHO- akKUENTOPHbIA. [IOMAPHOCTH MONEKYINbI, Kak CIEICTBHUE
IIOJIIPHOCTH CBSI3M U TE€OMETPHUM MOJEKYNbl. Kpucrammueckue pemeéTku ¢ 3TUM
TUIIOM CBSI3U: MOJICKYJsIpHbIE U aroMHble. Dusznueckue CBOMCTBA BELIECTB,
00yCTIOBJIIEHHBIE TUIIOM KPUCTAJIIMYECKUX PEIIETOK.

Merajuinyeckass ¢Ba3b. [loHATHE O METANIIMYECKOW CBA3M U METAUIMYECKUX
KpUCTAJIMYECKUX peleTkax. PU3nyeckue CBOWCTBA METAJJIOB HAa OCHOBE HX
KPUCTAJZINYECKOro crTpoeHus. [IpuMmeHeHue MeTajuioB Ha OCHOBE MX CBOWCTB.
YéEpHble M UBETHBIE CILUIABBI.

BonoponHasi xumu4yeckasi cBsi3b. MEXMOJIEKYJIsSIpHAss U BHYTPUMOJEKYIISIpHAs
BOJIOPOJHBIE CBSI3U. 3HAUEHUE MEXKMOJIEKYISIPHBIX BOJOPOJAHBIX CBA3EH B IIPUPOAE
Y YKU3HU YEJIOBEKa.

Honumepsnl.  IlonydyeHue  MOMUMMEPOB  pEaKUUAMU  IOJIUMEpU3ALUU U
NOJIMKOHAEHCAUMU. BakHedue npeACcTaBUTeNd IIacTMAacC M BOJIOKOH, HX
IIOJIyYEHHUE, CBOMCTBA U NpPUMEHEeHUE. [IoHATHE 0 HEOPraHMYECKUX IMOJMMEpax U
UX IPEICTABUTENN.

JMucnepcubie cuctemsl. [loHaTre o qucnepcHod ¢aze U TUCTIEPCHOHHOMN cpejie.
ArperaTHoe COCTOSTHME pa3Mep 4acTull (a3bl, Kak OCHOBa JUIsl Kiaccuukanuu

AUCTICPCHBIX CHUCTCM. 9MyJ'IBCI/II/I, CYCIICH3UHU, ad’p0o30JI - I'pYIIIbI
FPY60,III/ICHGPCHI>IX CUCTCM, HUX IIPCACTABUTCIIM. 3oiu u TeIM — I'PYIIIIbI
TOHKOOAUCIICPCHBIX CHUCTCM, HUX IIPCACTABUTCIIH. [lonstue o CUHCPC3UCC U
KOoaryJsinuu.

JMemoncmpayuu. llepruognuveckor CUCTEMBbl XUMHYECKHX dneMeHToB [[. W.
MeHneneeBa B pa3nuuyHbIX GopMax. Mojeslb HOHHOW KPUCTALTHYECKONW peméTKu
Ha TIpUMEpE XJopuaa HaTpua. MuHepalbl C ITUM TUIOM KPUCTAJUIMYECKON
PELIETKOM : KAJIBILUT, TaIUT. MOAEIN MOJIEKYJISIPHOM KPUCTAJUIMYECKON PEIETKH Ha
MPUMEPE «CYXOro JbJa» WM HOJa WU aTOMHOM KPHUCTAJIMYECKOW PEIETKH Ha
npuMepe anmMasa, rpadura Wim kBapia. Moaens MoJIsIpHOTO 00bEMa raza. Mojenu
KPUCTALTMYECKUX PEMIETOK HEKOTOPBIX MeTauioB. Komieknuu  00pas3ios
Pa3IMYHBIX TUCIIEPCHBIX cucTeM. CHHEPE3UC U KOarysius.

Jlabopamopuvie  onvtmel.  KOHCTpyMpOBAaHHE  MOJECIHM  METAJUIMYECKOMU
XUMUYECKOr CBs3u. [lodydeHWe KOJUTOMIHOTO pacTBOpa KypHHOro Oelka,
HCCJIEJOBAHUE €r0 CBOWCTB C IOMOIIBIO JIA3€PHOM YKa3KM M NPOBEICHUE €r0
neHarypanud. [lonmydeHne SMyJIbCHHM PACTHTEIIBHOTO Macia W HaOJfoIeHue 3a e
paccioenueM. [lonydyeHue CycneH3un «U3BECTKOBOIO MOJIOKa» M HaOJIOICHHUE 3a
€€ CelMMEHTAaIINEN.

XuMHn4ecKkue peakiuu

Knaccupukanuss XuMHYECKHX peakmuid. AUioTponu3amus U U30MepU3aius,
KaK peaknuu Oe3 W3MEHEHHUS COCTaBa BEIICCTB. AJIOTpONHS W €€ MPUYUHEIL.
Knaccudukarnus peakiuid mo pa3adyHbIM OCHOBAaHHMSM: IO YHCIAY W COCTaBY
peareHToB W TIPOAYKTOB, 1O (a3e, MO UCIOIL30BAHUIO Karajau3aTopa WIIH
dbepmenTa, 1o termnoBomy 3ddekry. Tepmoxumudeckue ypaBHEHUsT peaKIuid.
CkopocTh XUMHYECKUX peaknuii. PakTOpbl, OT KOTOPBIX 3aBUCHUT CKOPOCTh
XUMHUYECKUX PEAKIUW: MPUPOJa pEarupyronux BEIIECTB, TEMIIEpATypa, IUIOMAb



X CONPUKOCHOBEHHUSI PEArupPYIONIMX BELIECTB, UX KOHIEHTpAIUs, MPUCYTCTBUE
karanuzatopa. llonstue o karanuze. @DepMeHTH, Kak OHMOJIOTHYECKHUE
KaranuzaTopbl. MTHMMOUTOPHEI, KaK «aHTOHHUMBD» KaTalu3aTOPOB U UX 3HAYCHUE.
XuMuyeckoe paBHOBecHe M cnocodbl ero cmemenus. Krnaccudukanus
XUMUYECKUX peakiuid Mo MpU3HAKy uX HampasieHus. [loHsTue 06 0OpaTUMBIX
peakiusax u xumuyeckoM paBHoBecuu. [Ipunnun Jle-Illatense u crocoOwI
CMEIIEHUS] XUMUYECKOTO paBHOBecHus. OO0I1ast XxapakTepUCTHKA PEaKIUi CHHTE30B
amMmuaka 1 okcuzaa cepsl(VI) u paccMoTpeHne yciaoBUil CMELIEHUsI X PaBHOBECHS
Ha MPOU3BOCTBE.

I'maponus. OOpatumblii U1 HEOOpaTUMBINM TUApOAU3bl. ['Waponu3 conedl u ero
TUMbL. ['MAPOIU3 OPraHUYECKUX COCAUHECHUN B KHUBBIX OPraHU3MOB, KaK OCHOBA
obmena BemiecTB. [loHaTne 00 »HepreTUueckoM OOMEHE B KIETKE W POJIH
TUAPOJINA3a B HEM.

OKHuCIUTEBHO-BOCCTAHOBUTE/IbHbIE peakuuu. CTENeHb OKHUCICHUA U €€
ompeneneHue 1o (GopMyaaM OpPraHMYECKHMX M HEOPraHWYECKUX BEIIECTB.
DONeMEeHThl U BEIIECTBa, KaK OKUCIUTEIM M BOoccTaHoBUTenu. llonstHe o
npoleccax OKUCICHUsI U BOCCTaHOBIEHUs. COCTaBICHUE YPAaBHEHUN XUMHYECKUX
peakIuii Ha OCHOBE AJIEKTPOHHOTO OajaHca.

DJIEKTPOJIN3 PACIVIABOB M PACTBOPOB JJIEKTPOJUTOB. XapaKTEPUCTHUKA
ANIEKTPOJIN3a, KaK OKUCIUTEIbHO-BOCCTAaHOBUTEIBHOTO mpoliecca. OcoOeHHOCTH
NEKTPOJIN3a, IMPOTEKAIOLWIET0 B PacTBOpax dJIIEKTpoauToB. lIpakTnueckoe
IPUMEHEHHUE DJJIEKTPOJIM3A: IIOJIyYEHHE TaJIOT€HOB, BOAOPOAA, KHCIOPOJa,
IIEJIOYHBIX METAJJIOB U IIEJI0YEH, a TAK)KE aJFOMUHHUS DJIEKTPOJIM30M PACILJIaBOB U
pacTBOpPOB COCIMHEHUW HOTUX JJeMEHTOB. lloHsATHE O TrajapBaHOILIACTHUKE,
rajbBaHOCTETUH, PAQPUHUPOBAHUN LIBETHBIX METAIIIOB.

Jlemoncmpayuu. PacTBOpeHHE CEpHOM KHUCIOTBI W AMMHUAYHOM CEJIUTPBI U
dbuKcalys TEIUIOBBIX SBICHHUH IS ATHUX IMPOIECCOB. B3anmmomeicTBrsS pacTBOPOB
COJITHOM, CEPHOM M YKCYCHOM KUCJIOT OJIMHAKOBOM KOHLIEHTPALMH C OJIMHAKOBBIMH
KyCOuKamu (rpaHyjaMy) [IMHKA U B3aMMOJEUCTBUE OAMHAKOBBIX KYCOUYKOB Pa3HbIX
METaJJIOB (MarHus, [IMHKA, JK€JIe3a) C PACTBOPOM COJISTHOM KHCIIOThI, KaK IIPUMEP
3aBUCUMOCTH  CKOPOCTM XMMMYECKHX peaKUud OT NPUPOAbI  BELIECTB.
BsaumoneiicTBue pacTBOpOB THOCYIIb(ara HaTPHsl KOHIEHTPAIMU U TeMIIEPaTyphl
C pacTBOpOM CEpPHOM  KHUCIOTBl. MOIENIUPOBAHUE  KKHUISALIETO  CIIOS».
Hcnonp30BaHne HEOPraHMYECKUX KaTaau3aTopoB (CoJel kenes3a, MonuIa Kaaus) u
MPUPOIHBIX OOBEKTOB, COAEpPXKANIMX Karamasy (Cblpoe Msico, KapTrodenb) s
Pa3JIoKEHHs MIEPOKCHIA BOAOPOAA. B3amMonencTBue HMHKA C COJSTHOM KUCIOTOM
HUTpPATOM cepedpa, Kak MPUMEpPbl OKUCIUTEIbHO-BOCCTAHOBUTEIIBHOW peakiuil u
peakmuu oomeHa. KonctpyupoBanue mozpenu snekTpoiusépa. BugeodparmeHt c
MPOMBIIUIEHHON YCTAHOBKH ISl TTOJYYE€HUS aJTFOMUHUS.

Jlabopamopnsie onvimwui. Vmoctpauus mnpaBwia bepromie Ha npakTuke —
MPOBEJICHUE peaKIMii ¢ 00pa30BaHMEM OCaJKa, raza W BOJbL. leTeporeHHbIN
KAaTaJIu3 Ha IPUMEPE Pa3JI0KEHUS MEPOKCUAA BOAOPOAA B MPUCYTCTBUU JTHOKCUA
mapranna. Cwmemenue paBHoBecus B cucteme Fe’' + 3CNS™ < Fe(CNS)s.
HUcnpiTaHne wWHAMKATOPAMH CpEIbl PACTBOPOB COJIEM Pa3IUYHBIX THUIIOB.



OKHUCIUTENIbHO-BOCCTAHOBUTEINIbHASL pEaKlUsl W peakiuss oOMeHa Ha MpUMepe
B3aUMOJEHCTBUA pacTBOPOB cyib(ara meau(ll) c xene3oM u pacTBOPOM ILIETOUH.
Ilpakmuueckaa paboma. PemeHWe SKCIEPUMEHTAIBHBIX 3a7ad [0 TEME
«XuMHYECKask peakius».

BemecrBa u ux cBOMCTBA

Metanabl. dusnueckue CBOMCTBA METaIOB, Kak QYHKIUS WX CTPOCHHUS.
Jlenenne MeETaJUIOB Ha TPYyNIbl B TEXHUKE W XUMUHU. XUMHYECKHE CBOMCTBA
METAJUIOB U JJIEKTPOXUMUYECKUHN pAX HanpspkeHud. [loHsaTHe 0 MerayuiorepMuu
(aJIFOMMHOTEPMHUH, MAaTHUETEPMUH U JIP.).

Hemerasnbl. biaropoansie ra3sl. Hemeramnel kak okucinurenu. Hemerauisl kak
BOCCTaHOBUTENH. Psan anexrpoorpuniarebHocTd. VHEpTHBIE WM O1aropojHbie
rasbl.

Kucs10Tsl HEOpraHnveckue U opranndeckue. Kuciorsl ¢ TOUKH 3peHUS aTOMHO-
MOJIEKYJISIPHOTO Y4ueHHs. KHUCIIOTBI C TOUKH 3pEHUSI TEOPUM DIEKTPOIUTHUUECKON
nuccornanun. KucioTel ¢ TOUKH 3peHus TPOTOHHON Teopuu. OOImue XuMuIecKue
cBoicTBa kuciot. Knaccudukaiuys Kucmor.

OcHoBaHUSI HeOpraHu4yeckue M opraHumdeckue. OCHOBaHUS C TOYKH 3PECHUS
aTOMHO-MOJICKYJApHOro  ydeHusa. OCHOBaHMSI € TOYKA 3pPEHHUS TEOpPHUU
ANEKTPONIUTHUECKON auccounanuu. OCHOBaHUSL € TOYKHA 3PEHUS MPOTOHHOU
teopur. Kiaccuduxanus ocHOBaHWNA. XWMHUYECKHE CBOMCTBA OPraHMYECKUX H
HEOPraHUYECKUX OCHOBAHUM.

AmdorepHbIe COeIMHEeHHU S HEOpraHuYecKue " OpraHuYecKue.
Heopranuyeckue amdoTrepHble COEIUHEHHUS: OKCHABI M THAPOKCHUABL, — HX
CBOICTBa M mony4yeHue. AMQOTEpHbIE OpPraHMYECKUE COCIMHEHHUS Ha MPHUMEpE
aMUHOKHCIOT. IlenTuabl U nenTuaHas CBA3b.

Comn. Knaccuduxamus comneit. KECTKOCT, BOABI U CMOCOOBI €€ YCTpaHEHHS.
[lepexon kapboHata B rugpokapOoHar u ooparHo. OOIMe XUMUYECKHE CBOMCTBA
COJIEH.

Jemoncmpayuu. Konnexuus METAaJIJIOB. Konnexuus HEMETAJIJIOB.
B3auMopeicTBue KOHUEHTPUPOBAHHOM Aa30THOW KHUCJIOTBI C MeIbro. Bcrblka
TEPMUTHOM cMecH. Bcembllka 4€pHOTO mopoxa. BBITECHEHHE Tallor€HOB M3 HX
pacTBOPOB JPYTMMHU rajioreHaMH. B3auMozaencTBue MmapoB KOHLIEHTPUPOBAHHBIX
PacTBOPOB COJISTHOM KHCIOTHI M aMMHaka («apiM 6e3 orasy). [lomyuenne ammuaka
Y U3YYCHHE €r0 CBOMCTB. Pa3inyHbIe Cilydyan B3aMMOJAECHCTBUS PACTBOPOB COJIEHU
AIIFOMHUHUSA CO WENOUbI0. [lomyueHue )KECTKOU BOIBI U YCTPAHEHHE €€ )KECTKOCTH.
Jlabopamopnvie onvimwi. 1lonydeHHME HEpPACTBOPUMOIO THUIPOKCHUAA U €r0
B3aUMOJEUCTBUE C KHUCIOTOM. lcciiemoBaHME KOHIICHTPUPOBAHHBIX PACTBOPOB
COJITHOW U YKCYCHOM KHCIIOT KameJIbHbIM METOJIOM IpPH MX pa30aBICHUH BOJOM.
[Tonyuenne am@oTepHOro THAPOKCHAA U HU3y4YeHHE ero cBoilcTB. IIpoBenenue
KAYECTBECHHBIX PEAKIIMH 10 ONPEAECIEHUIO COCTABA COJIU.

Ilpakmuueckan padoma. PeiieHUe 5SKCNIEPUMEHTAIBHBIX 3a7jad MO TEME
«BemecTBa 1 UX CBOMCTBAa.

XuMHS U COBPEeMEHHOe 00111eCTBO

IIpousBoacTBo ammuaka M MeTaHoJa. [[oHATHE O XMMHUUYECKOM TEXHOJIOTHH.
XUMHUYECKHE peakluu B TMPOU3BOACTBE aMMmuaka u MeTaHona. OOmas



KJ1acCU(UKAIIMOHHAS XapaKTEepUCTHKA pEaKIUil CHHTE3a B MPOU3BOACTBE 3THUX
MPOAYKTOB. HaydHble IpUHLMIIBI, JIeKallMe B OCHOBE ITPOM3BOACTBA aMMMaKa U
MeTaHosa. CpaBHEHHE dTUX IPOU3BOACTB.

XuMu4YecKkasi IPaMOTHOCTh KAK KOMIIOHEGHT O0OuIeH KYJBTYpPbl 4YeJOBeKa.
MapkupoBKa yHaKOBOYHBIX MAaT€pUalioB, AJIEKTPOHUKUA U OBITOBOM TEXHHKH,
JKOJIOTUYHOI'O TOBapa, NPOAYKTOB IIUTAHUS, STUKETOK I10 YXOAY 32 OAEKIOU.
Hemoncmpayuu. Monenb NPOMBIIIICHHON YCTaHOBKM IIOJIYYEHUS CEPHOU
KUCIIOTHl. Mozenb KOJMOHHBI CHHTE3a amMMuaka. BuaeopparMeHThl W Cllaidlibl O
CTEIIEHU DKOJIOTMYECKON YUCTOTHI TOBApa.

Jlabopamopuvie  onvimepi.  V3ydeHue  MapKHpOBOK  PA3JM4YHBIX  BHUJOB
MIPOMBIIIJIEHHBIX U MPOJIOBOJIBCTBEHHBIX TOBAPOB.

3. TemaTHYeCcKOe ILIAHUPOBAHHE

B yue6nsiit itane MKOY «HoBonuciioBckast cpeiHsisi IIIKOJIay BbIJISIEHO Ha
u3zydyeHre xumuu 1 dac B Henento (34 yaca B rox) Juist 6a30BOr0 YpOBHS.

10 kiacc
Ne /i Pa3zaes, Tema KoinnuyectBo | Konrpoabubix | [IpakTHYeckux
4acoB padoTt padot

Paznen 1. TeopeTuueckue 0OCHOBBI OPraHUYeCKOM XUMHU. (34)

1. |BBeneHue B OpraHUYECKYIO 1 - -
XUMHIO

2. [Teopus ctpoeHus 1 - -
OpraHNYeCcKuX
COeIMHEHNN

3. |OcobeHHOCTH CTpOEHUS 1 - -

U CBOMCTB OPraHHMYECKHX
coenquHeHn. 1x
KJ1acCH(pUKAITHU.

Paznen 2. Kitacchbl OpranuyecKux coefuHeHui. Yriaesoaopoabl. (114)

4. [YraeBoaopoasl 11 1 1

Paznea 3. IlpouzBoanbie yrieBoaopoaosn. (144)

5. |CoupThl ¥ QeHOJTBI 4 - -

6. |Anpaeruabl, KaApOOHOBBIC 7 1 1
KHCJIOTBI U CII0KHBIE

S(UphbI.




A30TCOEpKaIINe
OpraHUYECKHUE BEIIECTBA

Pa3nen 3. BemecTBa ;KUBBIX KJI€TOK (54)

8. |BemecTBa JXKUBBIX KJIIETOK 5 1 1
Hroro 34 2 2
11 kanacce
Ne Pa3nen, tema KoaunuecTBo| KonTpoabnbix|[IpakTuyeckux
4acoB pador pador
Paznen 1. Teopernueckue ocHOBBI 0011eii xumuu (3/84)
1. |Baxueimue moHITHS, 3 - -
3aKOHBI U TEOPUM XHUMUH.
Teopust cTpoeHus aroma.
[lepnoauueckuii 3aKOH U
epruoauyecKas cucTema.
Paznen 2. BemecTBa u ux cocran (18/324)
2. |CtpoeHue 1 MHOT0OOpa3ue 3
BEIICCTB
3. |Cmecu u pacTBOpHI 5 1 1
BCII[CCTB
4, [XuMuuecKkue peakiuu 10 1 1
Pa3znea 3. Meraaibl, HeMeTAJJIBI U UX coeAnHeHus. BzauMocBA3b
OPraHMYecKuX M HeopraHudeckux Bemects (13/264)
5. |Metamibl 4 - -
6. [Hemeramin 4 1 -
7. |Knaccudwukanus u 2 - 1
B3aMMOCBS3b
HEOPTaHUYECKUX U
OpPraHUYECKUX BEIIECTB
8. [|[Ipon3BoacTBO 1 3 - -
[MPUMEHEHUE BEIIECTB U
MaTepuaioB. MeToib
MMO3HAHUS XHMHUH
HNToro 34 4 3




Ipunoxenue Nel

IlepeyeHb yueOHO-METOAMYECKOT0 00eCIeYeHUus
HartypanbHbie 00beKTHI.

Komnnekuun MuHepaaoB TOPHBIX MOPOJI, METAJUIOB, CIJIABOB, MUHEPAIbHBIX
yI0OpEeHHU, MIacTMacc, Kay4ykoB, BOJIOKOH. KoJulekuu ucnosb3yroTcs: TOJIbKO
JUTISl O3HAKOMJICHUS yYaIllUXCs ¢ BHEITHUM BUAOM M (PU3UYECKUMH CBONCTBAMU
M3y4aeMbIX BEIIECTB U MaTEPHUAIIOB.

XuMHUYeCKHne PC€AKTUBBI U MaTECpHUAaJIbl.

[IpocTeie BemiecTBa — Me/ib, OpOM, HATPH, KaJbLIMA, aTFOMUHUM, MarHUH, Kele30.
Oxcuasl — menu (II), kanbius, xenesa (I11), maraus.

Kucnotsl — consinas, cepHasi, a30THasi, pocopHasi.

OcHoBaHUS — TUAPOKCHU]T HATPUS, TUJIPOKCHU]] KalbIusl, TUAPOKCU O6apus, 25%
BOJHBIN pacTBOp aMMHAaKa.

Comnu — xnopunsl Hatpust, meau (II), sxenesa (I1I), anromMuHus; HUTpPATHI KaIus,
HaTpus, cepedpa; cynbdatsl Meau(ll), sxenesza(ll), sxeneza(lll), ammonus; nonu
Kausi, OpoMuU HATPUS.

Oprannueckrue COeIUHEHHS — 3TAHOJI, YKCYCHAsl KUCIJIOTa, METUJIOBBI
OpaHXXeBBIN, peHondTaaeuH, JaKMYyC.

XuMudeckasi JadopaTopHasi Nocyaa, annapaTbl 1 NPudOpPHI.

XuMu4eckKas mocyaa nmoapasaciriCTCda Ha ABC I'PVYIIIIBL: ITOCYyAa AJIA
ACMOHCTPAINMOHHBIX OIIBITOB U ITIOCYAa AJIA BBIIIOJIHCHUA OIIBITOB YUAITUMMCH.

1. TIpuGopsl 115 pabOTHI € Ta3aMH — MMOJIyYEHHE, COOUpPaHUEe, OUMCTKA, CYIIIKa,
TIOTJIOIICHUE Ta30B; PEaKIIMU MKy IIOTOKaAMH ra30B; PEAKIIMHA MEXKIY Ta3aMu
B DJIEKTPUYECKOM Pa3psJie; PEaKIMH MEXIy Ta3aMHy MPH MTOBLIIIECHHOM
TaBJICHUU.

2. AmnmapaThl ¥ IPUOOPHI SISl OTBITOB C KUJIKUMH M TBEPJBIMH BEIIECTBAMH —
neperoHka, (GUIbTPOBAHKUE, KPUCTATUTH3AINS, IPOBEACHUE PEAKITI MEXTY
TBEPABIM BEIIECTBOM U KHUIAKOCTHIO, )KHJIKOCTBIO M JKUJIKOCTBIO, MEXKTY
TBEPABIMU BEIIIECTBAMH.

Mogean.

Mopenu npeTHa3HaYCHBI sl 00JIerYeHUS BOCIIPUSATHS M OCMBICIICHHS
coaepxkanusi. O0beKTaMu MOJCIUPOBAHUS B XUMUU SIBJITFOTCSI aTOMBI, MOJICKYJIBI,
KpUCTaJUIbl. 3aBOJICKHE allapaThl, MPOUCXOISIINE Mpolecchl. Mcronb3yroTes
MOJIENIA KPUCTAIITMYECKUX PENIETOK anmasa, rpaduTa, BOJbl. YTIEKHUCIOro ra3a,
rona, kenesa, Meau, Mmaraus. Habopsl Mojieneit aToMOB /i1 COCTaBIICHUS
IAPOCTEPKHEBBIX MOJIEIIEH MOJIEKYIL.

Y4yeOHBbIC TOCOOUMSA HA MEYATHOM OCHOBE.



K 3710i1 rpynne 1uaakTHYeCKUX CPEeICTB OTHOCAT TaOIUIbl, TpaduyecKue
JMarpamMMbl, CXeMbl, SCKU3bI, PUCYHKH, (hoTOTpaduu, OPTPETHI BLAAIOLIUXCS
YU4EHBIX-XUMUKOB. M300pa3uTenbHbie MOCOOUs CIOCOOCTBYIOT aKTUBU3AIIMHI
MBICJIUTEILHOM IESITEIHOCTH YYaIlMXCs, MOOMIM3aUU X BHUMAaHUS U
MHTEpPECA, BBIJICICHHUIO CYIIHOCTH MPeIMeTa WK sIBJIeHUs. PereHno BO3HUKILIEH B
X0/ ypOKa MPOOIEMBI.

Tabnuuel nocTostHHOTO 3cnioHupoBanus: «llepuoauyeckas cucreMa XUMHUYECKUX
sanementoB [[.W. MenneneeBa», «Tabnuia pacTBOPUMOCTH KUCIOT, OCHOBAHUH U
COJIEN», «DNEKTPOXUMHUUYECKUHN P HAMIPSHKEHUH METAIIOB». BO3MOXKHO
UCITOJIb30BAHUE APYTUX IUIAKTUYECKUX MAaTEPUAIIOB: TETPAIN HA MEYATHOM
OCHOBE, OTJIEJIbHBIE JTUCThI-MHCTPYKINH, KAPTOUKH C 33IaHUSIMU PA3HOU CTENIEHU
TPYIHOCTH JUISl U3yYEHHsI HOBOTO MaTepralia, CaMOIPOBEPKHU U KOHTPOJI 3HAHUM
ydamuxcs. s yCKOpeHus: HAaBBIKOB XUMHUUYECKOTO SKCIIEPUMEHTA UCIIOIB3YOTCS
UHCTPYKTUBHbBIC TAOJIMIIBI.

Texuuueckue cpeacrsa odyuenus (TCO).

K TCO oTHOCAT TeXHUYECKHE YCTPONUCTBA, C TTOMOIIBIO KOTOPBIX 00YUYaIOIIUMUCS
BOCIIPUHUMAETCSI HH(POpMAIIHs SKPAHHO-3BYKOBBIX CPEJICTB 00YUCHUS.
CratnuHbIe SKPaHHO-3BYKOBBIE CPEJICTBA — AUA(UIBMBI, TUATIO3UTHUBBI, CIIAM bl
st rpadonpoeKTopa.

KBazuaunaMuyHbie — CEpUH TPAHCIIAPAHTOB, MOKA3BIBAIOLINE JUHAMUKY
UCCJIeIOBAHUS.

JlnHaMUYHbBIE — TOKYMEHTAIbHbIE MYJIbTUIUITMKAIIMOHHBIE , XPOHUKAIBHBIE U

npyrue (GUIbMBI.
Kommbrorep, MyTbUMEIUIHHBIN TIPOSKTOP, 3KpaH, MHTEPaKTUBHAS JOCKA.
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