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[TnanupoBanne 1o yuyebHomy mpenmvery «Xummsi» miags 10 wm 11 kimaccos
pa3pabotaHo Ha ocHOBe DYHIAMEHTAJBHOTO SIpa COAEP’KAHMUSI OOIIEro cpegHero oO6pa3oBaHMS
u TpeboBaHnmii K pesynbTaTaM OOIIEro CpemHero obpasoBaHMs, rpeacraBieHHbIX B OI'OC
cpenHero (MOJIHOrO) o0OIIero o06pa3soBaHus, IPUMEPHON TMPOrpaMMbl  CpeJHEro  OOIero
obpasoBaHusi 1O Xxumuyu (6a30BbIM  ypoBeHb) U aBTOpcKoii mporpammbl O.C. T'abpuensiHa

(T'a6bpuensa O.C. mporpamma Kypca xumum 11 8-11 kiaccoB 06111e06pa30BaTe/IbHBIX YUPEKIEHUN
M: IIpoda, 2017 r.).



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHU S YYEBHOTI' O ITPEAMETA [lesTenbHOCTh
YUNUTEJIT B OOyUYEeHMM XUMMUM B CpPeIHEN IIIKOJIe NOJIKHA ObITh
HarpaBJieHa Ha IOCTVKEHYe 06 YYaIOIIMMMCS CJIeIYIOLINX JIUYHOCIMHBIX
pe3ynsmamoa:

JJ B LIEHHOCTHO-OPMEHTAIIMOHHOM cdepe — YyBCTBO TOPHOCTU 3a POCCUMCKYIO
XUMWYECKYIO HayKy, T'YMaHM3M, OTHOIIIEH)E K TPYY, 11eJIeyCTPEeMIEHHOCTD;

0 B TpymoBoii cdepe - TOTOBHOCTb K OCO3HAHHOMY BbIOOPY maIbHEMIIIEN
06pa3oBaTeIbHOM ¥ TPOGECCHOHATBHON TPAeKTOPUN;

00 B mo3HaBaTeJbHOM (KOTHMUTMBHOM, WHTEJUIEKTYaJbHON) cdepe - yMeHMe
YIPaBJISITh CBOEH IMO3HABATEIbHOM eATEeTbHOCTBIO.

MemanpedmemHusimu pe3yasmamamu OCBOEHUST BBITYCKHMKAMM CTapIlieil IIKOJIbI [IPOTPaMMbI
IO XVMMUM SIBJISIFOTCST:

] wucrospb3oBaHMe ~ YMEHMII M HaBBIKOB  PA3iMUHBIX  BUAOB  TO3HABATEJIbHOM
JIeSITETbHOCTH, MIpUMeHEHUN OCHOBHBIX METOJIOB TTO3HAHUS (cucreMHoO-
MHGOPMAIIMOHHBI ~ aHaM3, MOMIEIMPOBAaHME) IS M3YUYEHUS  PasIMUYHBIX CTOPOH
OKPY>KaIOIIeN TeMCTBUTETbHOCTH;

0] wmcnoib30BaHME OCHOBHBIX VHTEJJIEKTYa/JIbHbIX onepaumﬁ:

0 dopmynupoBaHmue  TUIOTe3,  aHaIM3 M  CUHTE3,  CpaBHeHMe,  0OOOIIEHME,
cucTeMaTu3aIys, BbISIBJIEHVE MIPUYMHHO-CJIEICTBEHHBIX CBsI3€M, TIOVICK
aHaJIoOr OB,

7] ymeHMe TeHepUpOBaTb MIEU U ONpPenessIThb CpeAcTBa, HeOOXOAMMble MIJiS UX
peanuzanuu;

] ymeHue ompemensiTb eI U 33[auMu JesITeTbHOCTY, BBIOMpAaTh CpencTBa
peanu3anym e U IPUMEHSTb X Ha TIPaKTUKE;

[ wucmomb3oBaHue Pa3INYHbIX MCTOUYHUKOB IS MOTyYeHUsT XUMUYECKOM
uHbopMaIum, TMOHMMAaHMe 3aBMCUMOCTHU cofiep>kaHus " opmbl

TpeACcTaByieHNs: MHGOpMaIyy OT 1eJiell KOMMYHMKALUY M apecara.



B o6nactu npeamemublx pe3yjibmamoB W3y4YeHMe XVMMUM TIPpeJoCTaBJIsIET

YYEHUKY BO3MOSKHOCTh Ha CTYTIEHN CpeHero (TTosTHOTO) ob11ero

O6p&30BaHI/I$I Hayuumscsa (Ha 6a3060M ypOBHe):

1) 8 nosnasamenvHoli cchepe —

a) IaBaTh OIpe/e/eHNs] U3YUEeHHBIM ITOHSITUSIM;

6) OMmMChIBATh IEMOHCTPAIMOHHBIE ¥ CAMOCTOSITEJIbHO MTPOBEAEHHBIE IKCIIEPUMEHTHI, UCITOTb3YSI
IJIST 9TOTO €CTeCTBEHHbIN (PYCCKUI, POJAHON) SI3BIK U SI3bIK XVUMUM;

B) OIMCHIBATb M pa3inMyaThb M3yUYEeHHbIE KJIACChl HEOPraHWMYECKUX M OPraHUMYEeCKUX COeOVHEHUN,
XUMUYECKME peaKlnm;

I') KJIaccuGUUMPOBATh U3YUEHHbIE OOBEKTHI U SIBJICHNS;

o) Hab/MomaTh [OEeMOHCTPUPYEMBbIE M CAMOCTOSITEJIbHO TIPOBOAVIMBIE — OITBIThI, XMMUYECKIUE
peakiuu, IpoTeKarolye B IPUPOAE U B OBITY;

€) [eJaTb BBIBOAbI M  YMO3AaKJIOUEHUS M3  HAOJMIONEHMI, M3YUYEHHbIX  XUMUYECKUX
3aKOHOMEpPHOCTEN, IPOrHO3MPOBAaTh CBOMCTBA HEM3YUEHHBIX BEIIECTB IO AaHAIOTUM CO
CBOMCTBaMM M3yU€HHBIX;

K) CTPYKTYPUPOBATh M3YUYEHHBI MaTepua;

3) MHTEpPIPeTUPOBaTh XUMMUYECKYI0 MHMOpMAIMIO, TOJYYEHHYI0 U3 JOPYrUx
MICTOUHUKOB;

M) OIMCHIBaTb CTPOEHME aTOMOB 3JIEMEHTOB 1-4 mepuoza C MCIOJb30BaHUEM
3JIEKTPOHHBIX KOH(PUTYpaluii aTOMOB;

K) MOJIEJINPOBATh CTPOEHME IMPOCTENIIINX MOJIEKYJI HEOPTaHUUECKMX U OpraHMUeCKUX BEIeCTB,
KPUCTAJUIOB,

2) 8 UYEeHHOCMHO-OpUeHMAayuoHHOU cepe - aHaIM3MPOBATh M  OlLIeHUBATh
MOCJIENCTBUS [IJIST OKPY’KAIOIIE Cpelbl ObITOBOV M TPOM3BOJACTBEHHON [eATEbHOCTY YesIOBeKa,
CBSI3aHHOJ C IIepepabOTKOM BEIEeCTB;

3) 8 mpydoeoli cpepe — IPOBOUTH XUMUUYECKUIN IKCIIEPUMEHT;

4) e chepe pusuueckoli Kyibmypbl — OKa3bIBaTh MEPBYIO MMOMOIIb IIPM OTPABJIEHUSIX, OKOTaX U

OPYyIrMX TpaBMaX, CBSI3aHHBIX C BeIlIeCTBaMM U JIaBOPaTOPHBIM 0OOPYIOBaHMEM.



B pesynbrare u3ydyeHuss 06a3oBOro Kypca XMMUM BBITYCKHUK OCBOUT
conmepkaHue, KOTOpoe CIIOCOOCTBYET (hopMMpoBaHMIO II03HABATEJIbHOM,
HPaBCTBEHHOM M 9CTETUYECKOV KyJbTypbl. OH OBJIafeeT CUCTEMON XUMMUUYECKUX 3HAHUIA -—
MOHSATUSIMM, 3aKOHAMM, TEOPUSIMM M SI3IKOM HAyKM KaK KOMIIOHEHTaMM eCTeCTBEHHOHAay4YHOM
KapTMHbI MMpa. OTO IIO3BOJIAT €My BbIpaboTaTh IIOHMMaHME OOIIECTBEHHON MOTpeGHOCTH
pasBUTMS XMMUM KaK HayKu, OTHOIIEHMe K XMMUM KaK BO3MOKHOV 0O6jacTv Oymylien
MPaKTUYECKOI IeSITeTbHOCTM.

YcBoeHnne  comepskaHus ~— 6as’oBOro  Kypca  XUMMM  OOECHeUYMT  BBIITYCKHUKY
BO3MOYXHOCTb OBJIaeTb 0OOOIIEHHBIMM CIIOCOOaMM IeViCTBUN C  yueOGHbIM
MaTepuasioM, KOTOpble IIO3BOJISIOT VCIEIIHO pellaThb Yy4yeOHO-II0O3HaBaTejJbHble U y4eOHO-
MPaKTUYECKNe 3aa4y, MaKCUMMAaJbHO IPUOIVKEHHbIE K peajbHbIM >KM3HEHHbIM
cutryanysiM.  CPopMMpPOBaHHOCTh OOOOIIEHHBIX CIIOCOOOB [EMCTBUIA, HApsiTy C OBJaAeHMEM
OITIOPHOM CUCTEMOM 3HAHMM M YMEHMM, ITO3BOJIUT yYaIIMMCS ObITh KOMIIETEHTHBIMM B TOM WM

MHOWM cdepe KyJbTYpbl, KaKOasi M3 KOTOPBIX IIPeAIIojiaraeT ocobble CIIOCOObI  TEMCTBUM

OTHOCUTEJIbHO crienuueckoro cogepskaHmsl.

B  mporuecce U3YyUEHUS XUMUU y  YyuYeHMKa o6ynyT chopMuUpPOBaHbI
MIO3HaBaTeJIbHbIE I[EHHOCTHbBIE OpMEHTAaLVN: IIEHHOCTY HAyYHOT'O 3HaAHUS, €ero
MPaKTUYECKOM  3HAYMMOCTM M JOCTOBEPHOCTM;  ILIEHHOCTM  XMMMYECKMX  METOHAOB

MCCIeNOBAHMS JKMBOV M HEXKUBOM MIPUPOJIbI.

B pesynbrare pasBuTMsS IIO3HABaTe/NbHbIX II€HHOCTHBIX OpPMEHTALMI IpU U3YYeHUU
6a3oBOro  Kypca  XMMMUM Y  BBIIYCKHMKA  OyayT  c(OPMMPOBAHBI: YBaXKUTEJIbHOE

OTHOIIIEH}e K  CO3MIaTesIbHO, TBOPYECKO JesITeJIbHOCTY;

MOHMMaHMe HeoOXOIMMOCTHM 3I0POBOrO 0Opasa KMU3HM; TOTPEOHOCTh B 6€3yCJIOBHOM BBITIOJIHEHUM
npaBuJI 6€30I1aCHOTO MCITOIb30BaHMsI BEIeCTB B IOBCEIHEBHOM JKMU3HU, HEOOXOIMMOCTh COXPaHSITh
U 3alIMIIATh IPUPOIY.

®dopMupoBaHMe PETYISITUBHBIX YHMBEPCAJIbHBIX YUYEOHBIX MENCTBUII TIPU U3YUYEHUN
6a30BOro Kypca TO3BOJUT YYEHUKY HAYUUTHCS: TUIAHMPOBATb CBOM JEMCTBUSI C YYETOM
TTOCTABJIEHHO 3aJauy U YCJIOBUSIMU €e peayin3alli; OI€eHMBATh

NMpaBUJIbHOCTb BbIIIOJIHEHUS IZLEI‘/JICTBI/IFI N  OCYLIECTBJIATL KOHTPOJIb pe3yanaTOB6



YCBOEHUSI y4eOHOro MaTrepuaaa; BHOCUTb HeOOXOAMMble KOPPEKTMBBI B YUEOHYIO
JesATeTbHOCTh Ha OCHOBE aHaJIM3a U OLIEHKM JOMYIIEHHbIX OLIMOOK; CAMOCTOSITEJIbHO OIPENesITh
OPUMEHTUPBI YUEOHBIX AEVCTBUI MTPU M3yUYeHUM HOBOTO MaTepuasa.

KoMMyHMKaTUBHbIE II€HHOCTHbIE OPMEHTAIMM, OCHOBY KOTOPBIX COCTAaBJISIIOT IIPOIECC

001LIeHNS M  rpamMOTHas peub, OyOyT  CIIOCOOGCTBOBATH PasBUTUIO

MOTPeOHOCTY BECTM JMAJor, BBICAYIIMBATH MHEHME OIMMOHEHTA, Y4YacTBOBAaThb B JMUCKYCCUM,
OTKPBITO BbIp&KaTb M aApPryMEHTMPOBAHHO OTCTauMBaTh CBOIO TOYKY 3peHMs], MPaBUJIbHO
MICITOJTb30BATh XMMUYECKYIO TEPMUHOJIOTUIO ¥ CUMBOJIUKY.

B pesyabraTe mM3ydyeHusi 6a30BOro Kypca XMMHUM BBINYCKHUK CpegHel IIKOJIbI
MOJIYYUT BO3MOKHOCTh HAYUUTHCS:

NN COBEpPHIEHCTBOBATb M pPa3BMBATb YMEHME YIIPABJIATDH CBOeJ ITO3HaBaTeJIbHOMU

IesTeTbHOCTbIO;
] npMMeHSITb  OCHOBHbIE MHTEJUIEKTYaJIbHbIE omepauun TaKkue KakK,
dbopmypoBaHue TUIIOTE3, aHaIM3 " CUHTE3, CpaBHEHME, 06006111eHME,

CUCTEMATU3ALMS, BbISIBJIIEHME TPUUYMHHO-CIEICTBEHHBIX CBSI3€M U [Ap. [JIS1 U3yUeHMUs
CBOJICTB BEIECTB U XUMUUYECKUX PEeaKIInii;

T[] wucmonp3oBaTh  pasMUHbIE MCTOYHUKU IJIT  TIOJyYeHUs XUMUYECKON
MHGOpMaINy;

7] [JcaMOCTOSITeJIbHO IIJIaHMPOBAaTh M OPTraHM30BBIBATh yUeOHO-TIO3HABATEIbHYIO
JesATeTbHOCTD;

T[] ycraHaBaMBaTh TIOCAEAOBATEIbHOCTD [JEMCTBMII TIpU pelleHuyu y4eGHOM 3a7aun;

7] JocBamBaTh KJIIOUEBbIE KOMIIETEHTHOCTM, KOTOpbIE€ MMEIOT YHUBEpPCAJIbHOE 3HaUeHMe
IJIST Pa3/IMUHBbIX BUIOB [ESITEJIbHOCTM, B UX UMCIe: OOOOIIEHHbIE CITOCOObI peleHus
3a[a4y, MCCIeJOBaTeIbCKME YMEHMs, KOMMYHMKATUMBHbIE YMeHUs], MHOOpPMaIMOHHbIE

YMEHUS.



COJIEPXAHHUWE YYUEBHOTI'O ITPEAMETA 10
KJIacc
Tema 1. Beedenue. Yenes000podul U ux npupooHsie UCTMOUYHUKU

Teopus CTpPOEeHU4 OpTraHUUYECKUX CoOegUHEeHUN. ITpeomet
OpraHmyecko  xumuu. Mecto M 3HAUEeHME  OpPraHMYEeCKOM XMMMUM B  CUCTEME
€CTeCTBEHHbIX HayK. BayleHTHOCTh. Xumuyeckoe crpoeHue. OCHOBHbIE IIOJIOXKEHUS TEOpUN
CTPOEHMSI OpPraHMYECKMX COENMHEHUN. Y2nepoOHbulli  CKelem  Op2aHu4eckoll MOJIeKybl.
Kpamnocms xumuueckoli cessu. Visomepust v Musomepsl.

Ankausi. IlpupomHbli Tras, ero COCTaB M MpPUMEHEHME KaK MCTOYHMKA SHEPTUU U
XMMMWYECKOTO ChIpbsl. ['OMoOIOTMUYeCKUM DS TpedesbHbIX  YIJIeBOmopomoB. Wsomepusi u
HOMEHKJIaTypa aJIkaHOB. MeTaH M 9TaH Kak IpencTaBuTenn ajakaHoB. CBOVCTBA (ropenue,

peaxImmn 3aMelIeHns], TMPOJIN3, TIEeTUIPUPOBAHME). [Tpumenenme.
Kpexunz u usomepusauyus ankamos. Ankunvhvie padukanvl. Mexanusm c80600HOPAOUKANIBLHO20
2a7102€HUPOBAHUST AIKAHOB.

AnkeHbl. OTwieH KakK IpeACTaBUTeNb  ajJKeHOB. [lomydyeHme  3TujleHa B
MIPOMBIIIVIEHHOCTY  (IerMapuMpoBaHMe STaHa) ¥ B JabopaTtopuyu (meruaparanysi 3TaHOJA).
CBoiictBa (ropeHme, OpOMMpOBaHMe, TUApaTallusl, IOJMMEpPU3aINsl, OKMCIEHNE PACTBOPOM

KMnO4) u npumenenme stuiieHa. Ilomuatunen. Ilponunen. CmepeopezynspHocme noaumepad.

OcHOBHbBIE TTIOHSITHUST XUMUMU BbICOKOMOJIEKYJISIPDHBIX COEI[I/IHeHI/Iﬁ. PeaKL[I/II/I noJimMepumu3ann.

OveHbl. Byraguen u  u3ompeH  Kak = IpeNCTaBUTeNM  AWEHOB.  Peakiun
TIpUCOeNVIHEHUS C yJyacTueMm COTIPSIKEHHBIX IVIeHOB (6bpoMmupoBaHue,
noJauMepu3aiius, 2udpozanozeHuposaHue, 2udpuposatue). HatypanbHblit u

CUHTEeTUYeCKM Kaydyku. PesnHa.
AnkuHbl. AlleTuJeH Kak MpeacTaBuUTeNb aakuHOB. [losyuyeHue arermieHa KapOUIHBIM U
MeTaHOBBIM criocobamu. Ilonyuenue kapbuda kanvyus. CBOMCTBA

(ropenne, 6poMMpoBaHMe, IUApaTaIMs, TPUMEPU3aLMsl) ¥ IIpUMEHeHMe alleTu/IeHa.



Apenbl. benson kak npencraBuTenb apeHoB. CodpemeHHble npedcmasieHus
o cmpoenuu 6ensona. CBoyicTBa 6eH30sa (ropeHue, HUTPOBaHMe, OPOMUPOBAHNME) U €rO
IpUMeHEHMeE.

HedbTtsr M cmocob6sr e¢ mepepaborTku. CocraB HedTtu. Ilepepaborka HedTn:
IeperoHka U  KpekuHT. Pugopmunz  Huskocopmuwix  Hepmenpodykmos. Ilonamue 06
OKMAHOB80OM UUCTe.

HemoHcTpauunu. [lnaBieHne, oOyriMBaHMe UM TOpEHME OpraHMUYeCKMX BellecTB. Mopenn
MOJIEKY/T TIpeACTaBUTEeN pas3JIMYHbIX KJIACCOB OpraHMYecKux coeayHeHmit. ['opeHme MmeraHa,
sTwieHa, amnetwieHa. OTHOIIeHMe MeTaHa, 3TWIEeHa, areTujgeHa M OeH30ja K pacTBOpam
nepMaHraHata Kajmsi u 6pomHou Bope. IlosyueHme sTmileHa peakiyel AeruapaTanyy 3TaHOIA,
aleTMsieHa — TUAPOJM30M Kapbuaa Kanabliysi. PasyioskeHme Kaydyka IpM HarpeBaHWUM, VICITbITAHME
MIPOIYKTOB Pa3jIOKEHMsT Ha HempenebHOCTh. Kosutekuyst 06pasiioB Hed T 1 HeTEITPOTYKTOB.

JlaGopaTopHbIit onbIT 1. OnpeesieHe 3JIEMEHTHOTO COCTaBa OPraHMYeCKUX COeIMHEHNA.

JlaGopaTopHbIit onbIT 2. VI3roToB/IeHNe MO/Ie/Iel MOJIEKYJT OPTaHUUECKUX COeAVHEHMIA.

Jlab6opaTopubIit ombIT 3. OOHapy)keHMEe HeNpeneabHbIX COEOMHEHMII B SKUIKUX HedTe-
MPOAYKTaX.

JlabopaTopHbii onbIT 4. [ToyueHe 1 CBOMCTBA alleTHU/IEHA.

Jla6opaTopubiit onbIT 5. OsHakomiieHre ¢ mnpopykimen «HedpTb u mpomykTbr e
1epepaboOTKM ».

Tema 2. Kucnopood- u azomcoodepxcauiue opzaHuuecKkue coeduHeH us

Enuucrso XUMUUYECKON OpraHm3anyumM JKMBBIX OPraHM3MOB Ha 3emie.

Makpo- " MMUKPOIJIEMEHTBHI. OTHOCUTENbHBI cocTasB KJIETOK JKUBBIX
OpPraHuM3MoOB.
CnupThl. MetaHoi M ITAHOI KaK  TpeaCTaBUTENN MpeiesIbHbIX

ogHoaTOMHbIX  criupTtoB.  CBoMcTBa  3TaHosa  (TOpeHMe,  OKMUCJIeHMe B ajJbAerup,
neruaparauusi). IlonmyueHue (6GpostceHuem enoko3vl W TUApATalMel 3TUJIeHA) U IMpUMeHeHue
9TaHoNa. OmuneHenukonp. ['niepuH Kak elle OAWH IpelICTaBUTe/Ib MHOTOATOMHbBIX CITMPTOB.
KauecTBeHHas1 peakiiysi HA MHOTOATOMHbBIE CIIMPThI.

®enon. Ilomyuennme ¢eHosma wm3 KameHHoro Vyris. KameHHbII yroab U ero
MUCIIOJIb30BaHMe. KoxkcoBanne KaMeHHOT'0 yIJIs, BasKHeMIIIe PO YKTBI

KOKCOXMMMNYECKOr'o NMpon3BOACTBaA. BsaumHoe BiusiHME aTOMOB B MOJIEKYJIe cbeHona



(B3aumopencTBue ¢ OpOMHOV BOAON M TUIApPOKCUAOM HaTtpus). [lomyuyeHue wu
npuMeHeHue deHoJia.

Anboerupabl. dopmasbaerns M aleTalIbIeruy KaK  IpeaCTaBUTEs N
anbaernmoB. Ilowamue o kemonax. CBoicTBa (peakiuss OKUCIEHMS B KUCJIOTY U

BOCCTAHOBJIEHMSI B CITMPT, peakius MOJMKOHAeHcauyuyu dopMmanbiaeruaa ¢ geHosom). [lomyuenne

(oKuUCIeHMEM CIIMPTOB) ¥  IIpuMeHeHue GbopMaabIeruaa "
aleTaabIernaa. ®deHonopopmaabIerugHbie I1JIACTMACChI. Tepmonnacmuunocmeo u
mepmopeakmueHOCmb.
Kap6oHoBbIe KM CJIOTHI. YkcycHast KICJIOTa KaK  IpeaCcTaBUTE]Ib

Ipele/ibHbIX ~ OJHOOCHOBHBIX  KapOOHOBbIX  KUCIOT.  CBOMCTBA  YKCYCHOM  KUCJIOTBI
(B3aMMOZENCTBME C MeTa/laMM, OKCUAAMM MEeTa//IOB, TUAPOKCUIAMM META/UIOB M COJISIMM;
peakis stepubmkanym). [IpMMeHeHne yKCYCHOM KUCIOTHI.

CinoxxHbIE spups U  KUDPBHI. CroskHble apupbI KakK MIPOIYKThI
B3aMMOJENCTBUSI KUCIOT CO CIOMpTamMyu. 3HayeHue CJOKHBIX 3(DUPOB B MPUPOIE W SKU3HU

yesioBeka. OmodenvHble npedcmasumenu KUciom uHO20 CMpOEeHUs: OneuHo8as,
JUHONIEBAsl, JIUHONEHO8AS, akpunosas, uwasenesas, Oen3oliHas. JXUpbl Kak CJIOXKHbIe 3UPEI
[JIMIIEpYHA WM SKUPHBIX KapOOHOBBIX KUCJIOT. PacTuTesbHble U SKMBOTHBIE  SKUPBI, UX
cocraB. ['mpgponus wiu  ombuleHMe KMpoB. Mbia. Cunmemuueckue moroujue cpedcmea
(CMC). ITpuMeHeHMe SKUPOB. 3aMeHA HCUPO8 8 MEeXHUKE HENUU|EBbIM CblPbeM.

YrieBonbl. [TousTue 06 yrJIeBofax. ['moko3a KakK MIpeICTaBUTEIb
MoOHOcaxapuaoB. [ToHSITME O ABOICTBEHHOM (DYHKIMM OPraHMYECKOrO COEeNMHEHMS Ha IpuUMepe
CBOMCTB  TJIIOKO3bI KaK aJbJerMga M  MHOTOATOMHOTO CIMpTAa — aJbJeruaoCIupTa.
BposkeHme TJIOKO3bl. 3HaueHMe ¥ TPUMEHeHMue TJIIOKO3bl. DPpykmosa Kak uzomep 2noKo3vl.

Caxapo3sa Kak MmpeacTaBuUTesb aucaxapuaoB. Ilpouzsodcmeo caxapa.

Kpaxman u meimoniosa Kak TNpeacTaBuTesy nosmcaxapupoB. CpaBHeHMe UX CBOVICTB U
6uostornueckasi posib. [IprMeHeHMe 3TUX TTOIMCAXapUIOB.

AMuHB . MeTuaaMuH Kak IIpencTaBUTEIb aJ'[I/I(l)aTI/I‘IeCKI/IX dMMHOB ¥ aHUJIMH

- Kak apoMaTtuueckux. OCHOBHOCTb aMMHOB B CpaBHEHMM C OCHOBHbIMM cBoyicTBamu 10



aMMMaka. AHUIMH ¥ €ro CBOMCTBA (B3aMMOJENCTBME C COJISTHOM KUCJIOTOM U
OpOMHOI BOHON). Bsaumuoe enusHue amomose 8 MOAEKYIAX Op2aHU4eCKuX coeOuHeHUll
Ha npumepe anunuHa. Ilonyuenme anmnmHa 1o peakuun H.H. 3umnuna. [IpumeHnenne anmimHa.

AMUHOKUCIOTHI. iy ¥ ajnaHMH  Kak — TpefCcTaBUTeNM  IPUPOITHBIX
aMmmHOKMCJIOT. CBOMCTBAa aMMHOKMCIOT KakK  aM@OTEepHbIX OpPraHMYeCKUX  COeOVHEHWN
(B3auMoeincTBye C 11eI0yamm " KVCJIOTaMM). Ocobennocmu duccoyuayuu
AMUHOKUCIOM 8  BOO0HbBIX pacmeopax. Bunonsapnuvie UOHDL. O6pasoBaHne
MOJIUTIENITUIOB.

AMUHOKaITpOHOBAsT KHCI0Ta KakK MpeaCTaBUTENb CUHTETUYECKUX
aMMUHOKMCJIOT. [TousaTne o CMHTETMYECKMX  BOJIOKHaX HA  IMpuUMepe  KalpoHa.
AmuHokucriomol 8 npupode, ux 6uonozuueckas ponv. Hezamenumoie aMuHOKUCIOMBbL.

benkwu. benku kak mommnentuabl. CTpyKTypa 6eIKoBbIX Mosiekys1. CBoiCTBa 6eJIKOB
(ropenue, rMAPOSIN3, IIBETHBIE peakini). buosiornyeckast posib 6GeIKOB.

HykneuHoBbIE KU CJOTHI. Hyxknennosbie KUCJIOTbI KakK
noamaykiaeotuabl. Crpoenne Hykiaeotmpa. PHK u JIHK B cpaBHenuu. UX ponb B xXpaHeHUMU
M Ilepemadye  HawIeACTBEHHONW — MHbopMauumu.  Ilonamue 0  2eHHOU UHXCEHepuu U
6uomexHon02UU.

®epmeHTb. DepmMeHTbI Kak OMOJOrMYECKMe KaTaJu3aTOpbl OEJIKOBOM MPUPObI.
[Touatne o pH cpenpl. OCOOEHHOCTU CTPOEHUSI U CBOMCTB (CEJIEKTUBHOCTb U 3(D(PEKTUBHOCTD,
3aBUCUMOCTb JEACTBUSI OT TemIiepaTypbl U pH cpenmbl pactBopa) GpepMeHTOB IO CpaBHEHMIO C
HeopraHmMuyeckuMu Kataausaropamu. Posib hepMeHTOB B sKM3HEeITeIbHOCTY JKUBbIX OPraHU3MOB U
MIPOU3BO/ICTBE.

Butramuus. IloHstve o ButammHax. Bupapsl BUTaMMHHOM  HEZOCTATOYHOCTM.
Knaccudbmkaumst ButammuoB. Butamua C Kak MpencTaBuUTeNb BOJOPACTBOPUMBIX BUTAMUHOB
¥ BUTAaMMH A Kak MpeACTaBUTeb XXMPOPACTBOPUMbIX BUTAMMUHOB.

F'opmoubsl. IloHATME O TOpMOHAax KakK OMOJOTMYECKM aKTUBHBIX BEIECTBaX,
BBITOJTHSIONINX  SHIOKPUHHYIO PEryJIsIuio SKU3HEIeITeIbHOCTY OpraHu3MOB.
Basknerniime CBOMCTBA TOPMOHOB: BbICOKasi (pu3mosiornyeckas akTUBHOCTD,

OUCTAHIIMOHHOE [eiCTBMe, ObICTpoe paspylieHuMe B TKaHaX. OtpenbHbie 11



MpeCTaBUTEM TOPMOHOB: WMHCY/IMH M aapeHanuH. [IpoduiaakTtuka caxapHOTo
muabera. Ilonamue o cmepoudHsiX 20pMOHAX HA hpuMepe NOoN08bIX 20pMOHO8. JlekapCcTBa.

JlekapcTBeHHAs] XMMMSI: OT SITPOXUMMUM U (dapMaKOTEPANNUM 10
XUMUOTEPATTNA. AHTUOMOTUKM n  aucbGakTepmos. Hapkornyeckne BeIleCTBa.
Hapkomanus, 6opbba ¢ Helt 1 poduiakTHKa.

lenHeTnueckasa CBS3b MeXIy KJaccaMmu OpraHMUYeCKUX
coenvHeHun. [ToHsATE O reHETMUECKON CBSI3U U T€HETUYECKUX PSIaax.

HemoncTpauun. OxucjieHne cnupra B adbaerug. KavecTBeHHble peakiMy Ha
MHoroaTomMHble  crupTbl.  Kosmnexkuusi  «KameHHbi  yrosb».  Kosjnekius — IPOIYKTOB
KOKCOXVMMMYECKOTO MPOU3BOACTBA. PacTBOpUMOCTDb (eHOJia B BOJle TIpM OOBIYHOM TeMIepaType U
npu HarpeBaHuu. KauectBeHHble peakiiny Ha dheHOJI. Peakims cepeOpsiHOrO 3epKasia ajabAerUa0B U
IIOKO3bl.  OKMCIeHMe albAEerUIOB M TJIIOKO3bI B KUCJIOTY C TIOMOIIBIO TUAPOKCUAA Meau
(IT).KauecTBenHas peaxius Ha Kpaxmaa. Kostekims adpupHbix macesi. Kosmekuusi miactMace u
et u3 Hux. Koyutekumsl MCKYCCTBEHHBIX BOJIOKOH M WM3Oenuit U3 Hux. BsaummomencrtBue
aMMMaKa ¥ aHWJIMHA C COJISHOM KUCJIOTOM. Peakuus aHmwinMHa ¢ 6GpOMHOM BOmoii. JloKa3aTe/lbCTBO
Hamumst QYHKIMOHAJIBHBIX TPYIII B PACTBOpPaX aMMHOKMCIIOT. PacTBOpeHMe 1 ocaxkaeHne GeIKOB.
LiBeTHBIE peakiuyu 6esKOB. ['opeHMe NTUUbEro mepa U mepcTssHor Hutu. Monenb mosekysibl JJTHK.
[Tepexonpl: 3TaHOJ — 3TUJIEHE — STWIEHTJIMKOIb — 3TuaeHrinKoaaT menu (II); staHos — srtaHamb -
STaHOBast KMCJIOTA.

Jla6opaTopHbIi onbIT 6. CBOJICTBA STUJIOBOT'O CIIMPTA.

JIa6opaTopubIi onbIT 7. CBOVICTBA I/IMIEPUHA.

Jla6opaTopubii onbIT 8. CBoiicTBa (hopMasbaernaa.

Jla6opaTopHbIi onbIT 9. CBOIICTBA YKCYCHOM KUCJIOTHI.

Jla6opaTopubii onbIT 10. CBOJICTBa JKMPOB.

JIa6opaTopubii onbIT 11. CpaBHeHMe CBOVICTB PACTBOPOB MbLJIa ¥ CTUPAIbHOIO IMOPOIIIKA.

Jla6opaTopubii onbIT 12. CBOJICTBA IJIIOKO3bI.

Jla6opaTtopubii onbIT 13. CBolicTBa KpaxMaJia.

Jla6opaTopubii onbIT 14. CBolicTBa 6€JIKOB.

IIpakTueckass pad6ora Nel «PelieHne sKkcnepyMeHTaJIbHBIX 3a4ad MO UAEHTUDUKALNA
OPTraHNYEeCKUX COEOMHEHUI».

Tema 3. UckyccmeeHHble U cCUuHmMemuuecKue nojumepsl
[Tmactmaccel M BOJIOKHA. [lommepusanusi M TOJMKOHIEHCAIMS KakK CIIOCOObI

IMMOJIYYEHUA CUMHTETUUYECKUX BBICOKOMO/JIEKYJISIDHBIX COEJII/IHGHI/II‘/JI. 12



[TosryyeHne WMCKYCCTBEHHBIX BBICOKOMOJIEKY/ISIPDHBIX — COEIMHEHWI XMMUYECKO
MoaubuKaryen TIPUPOAHBIX MOJIVIMEPOB. Crpoenne MOJIIMEPOB: JIMHEIHOE,
MIPOCTPAHCTBEHHOE, CEeTUaToe.
[TonsiTve o mactmaccax. TepMoIIacTUUHbIE M TepPMOpPEaKTMBHbBIE ToMMepbl. OTae/bHbIE
MIpeCTaBUTENN CUHTETUYECKUX M UCKYCCTBEHHBIX TIOJIVIMEPOB:

dbeHoI0DOpMaNbIErMIHbIE CMOJIBI, TIOJIMBUHWIXIOPUI, Te(IIOH, 1IeITYION .

ITousatue o XUMUYECKUX BOJIOKHAX. HatypaibHsble, CUHTETUYECKIE "
MCKYCCTBEHHbIE  BOJIOKHA. Knaccuduxaiys U  OTHe/IbHbIe MpeCTaBUTE N
XUMUYECKUX BOJIOKOH:  alleTaTHOe (TpManeTaTHbIN IICJIK) U  BUCKO3HOE,

BUHUNXNIOpUOHOE  (XN0puH), noauHumpuivHoe (HUmMpoH), noauamuoHoe (KanpoH, HAUIOH),
noausaguprHoe (nagcan).

Pemienne 3amau mo opraHuuyeckoyum xumuu. Pellenne 3amau Ha BBIBOJ,
GbOopMyJIbI OpPraHMUYECKMX BEIIECTB IO MPOAYKTaM CropaHus M MacCOBBIM IOJISIM 3JIEMEHTOB.

HJemoHcTpanumu. Kosutekiysi miacTMacc, CMHTETUMYECKMX BOJIOKOH M WM3OEMIA U3 HUX.
PazyiokeHne mepokcuaa BOAOPOAA C TMOMOIIbIO MPUPOIHBIX OOBEKTOB, COAEPKAILIMX KaTasiazy
(cipoe Mmsico, cbipoyt kaptodesb). Komrekimuss CMC, cogepskammx 5H3UMbL. VicmbiTanue cpembl
pactBopa CMC wmnHaukatopHoy Oymaroi. Kosuteknyeil BUTaMMHHBIX IpernaparoB. McmbiTaHue
Ccpembl PacTBOpa acKOPOMHOBOM KUCAOTHI MHIOMKATOPHOM Oymaroii. McmbiTaHue anTeyHOro
nperapara MHCYJIMHA Ha GeJIoK.

JlaGopaTopHbIi onbIT 15. 3HaKOMCTBO ¢ 06pasiaMi IJIACTMACC, BOJIOKOH U KayuyKOB.

IIpakTueckas pa6ora Ne2 «PacnosHaBaHMe IJIaCTMAacC ¥ BOJIOKOH ».

11 xknacc

Tema 1. CmpoeHue sewiecmea

OcHOBHBIE CBemeHUSI O CTPOEHUNU aToma. Sapo: TIPOTOHBI U
HEeNTpPOHbL. M30TOmbI.  OJIEKTPOHBL.  ODJIEKTPOHHAss 000JI0OUYKa. OHEPreTUYecKuil YpPOBEHb.
OCO6EeHHOCTM CTPOEHMS JIEKTPOHHBIX 060JI0UEK aTOMOB 3JIEMEHTOB 4-TO U 5-TO  MepMoIOB

MepUoANYeCKONM cucrembr  JI.U. MeHpeneeBa (TIlepexogHbBIX
3JIEMEHTOB). [Toustue 06  opbuTansIx. S- " p-OpOUTAIIN. OJIeKTPOHHbIE

KOHd)I/II‘ypaLU/II/I dTOMOB XMMIMNYECKNX 3JIEMEHTOB.

13



[Tepuonuueckumnm 3akoH .M. MeHgeneeBa B cBeTe YyYeHUSI O
CTPOEHUM aToMa.

OTkpbiTHUE O.N. MeHpgeneeBbM MepuOgUIECKOT O 3aK0OHa.
[Tepuonnueckas cucrema xummueckux 3jemeHToB .M. MengeneeBa — rpaduyeckoe oTo6paskeHne
MepMOANYECKOr0 3aKOHa. DU3MUYecKuil CMbICJI TOPSIAKOBOIO HOMeEpa 3jieMeHTa, HoMepa Iepuopa
M HOMepa TpyIIbl. BajeHTHbIe 37eKTpOHbI. [IpMuMHbBI M3MEHEHNST CBOVICTB JIEMEHTOB B
nepuomax u rpymnmnax (TJIaBHbIX ITOATPYIIIax).

I[Tonoxkeunune Bomopopma B MepuoguUYeCcKOn cucreme. 3HaueHue
MepUOANYECKOT0 3aKOHA UM IEepUOIMYECKON CUCTeMbl Xumuueckux sjaemeHToB [I.M. MeHnpeneesa
IIJIST pa3sBUTHSI HAYKM M TIOHMMAaHMSI XMMUYECKOM KapTUHbI MUPA.

Nouunass xumuuyeckas cBI3b. Karmonbl u anmonsl. Kiaccudukamms moHOB.
HNounble Kpucrajuymmyeckue pemeTky. CBoJiCTBa BeIIECTB C STUM TUIIOM KPUCTAIMUYECKUX
peLLeTOoK.

KoBaneurtruasga XUuMuuyeckas CBSI3b. DJIEKTPOOTPULIATE/ILHOCTb.
ITonsapHas u HemoyisIpHas KOBajieHTHble CBA3M. [dumonb. [loyssipHOCTD CBSI3M ¥ MOJISIPHOCTD

MoJieKyJibl. OOMEHHBII M  JOHOPHO-aKIENTOPHBIN MeXaHM3Mbl
00pa3oBaHMsI KOBAJIEHTHOM CBSI3M. MOJEKYJISIPHbIE ¥ aTOMHbIE KPUCTALUINYECKNE PEIICTKMU.
CBoliCTBa BEIIECTB C STUMMU TUIIAMM KPUCTAIMUECKUX PEIICTOK.

MeTtannuueckas XUMUIeckas CBSI3b. OcobeHHocTn CTpOEHMSI
aTOMOB METaJIJIOB. MerTannnueckas XUMMUUECKass CBSI3b U MeTaJuIMuyeckas
KpucTajuImyeckas peirerka. CBOMCTBa BEIECTB C 3TUM TUIIOM CBSI3M.

Bopmopopuas XUMuueckas CBS3b. MeskmoJteKyJisipHast "
BHYTPUMOJIEKYJISIPHAST BOJIOpOJHAS CBSI3b. 3HaueHue BOJIOPOIHO CBSI3U IJIST
OpraHMu3anyuu CTPYKTYpP OMOIIOJIMMEPOB.

[Tonumepsr. ITnacTmaccer: TEepPMOILIACThI " PeaKkTOILIACTHI, nx
MpeACcTaBUTeNIM U TNpuMeHeHMe. BosiokHa: mpupogHble (pacTUTeNbHbIE U >KUBOTHbIE) U
XUMMUeckmne (MCKYCCTBEHHbIE U  CUHTETMYECKMe), WX TPeACTaBUTeNIM U MPUMEHEHMe.

'asoo6pa3HoOe COCTOSIHME Bell[eCcTBa. [pM arperaTHbIX COCTOSTHUS

Bogbl. OCOBGEHHOCTM CTpOeHMs TrasoB. MoOJSIpHbBII 0O6BEM ra3o06pasHbLIX BelecTB. 14



[Tpumepbl ra3000pasHbIX MPUPOTHBIX CMECeii: BO3AYX, IPUPOIHBIN ra3. 3arpssHeHne

arMocdepsbl (KUCJIOTHbIE  [OXKIOM,  TApPHUKOBBIN abdexr) wu  Goppba C  HUM.
[IpencraBuTeM ras’oo0pasHbIX BEIIECTB: BOIOPO[, KUCIOPOI, VYIJIEKUC/IbIA Ta3, aMMMaK,
sTuieH. VIx monyueHnne, cobupaHme 1 pacrio3HaBaHue.

Xungkoe coctosgsuue BemjecTtBa. Boma. [lorpebnenne Bogbl B OBITY U Ha
nponsBoacTBe. JKECTKOCTh BOAbI M CIIOCOOBI €¢ yCcTpaHeHMs. MuHepabHble BOIbI, X
JICTIOJIb30BAaHME B CTOJIOBBIX M JIEUEOHbIX Leasix. JKupgkue KpUCTAIbI UM UMX IIPUMEHEHMe.

TBepmoe cocTossHMe BemecTBa. AmMopdHble TBEpAble BEIIECTBA B IIPUPOIE
M B SKM3HM 4YeJOBeKa, MX 3HaueHue U MpumeHeHue. Kpucramimueckoe CTpoeHMe BEIIECTBa.

HOucnepcHblie cucTtembl. IloHSITHE O OUCIIepCHBIX cucTeMax. ucrnepcHast ¢dasa u
mucnepcuonHast cpena. Kimaccndukamys OucIepcHbIX CUCTEM B 3aBMCUMMOCTHU OT

arperaTHoOro COCTOSIHUS IVCTIEPCHOM cpenbl M IUCIIEPCUOHHOM dasbl.
['pybonmucrniepcHble CUCTEMBI: 3MYJIbCUU, CYCIEH3UM, a3p030JM. TOHKOAMCIIEPCHbIE CUCTEMBI:
TeJIv Y 30JI1.

CocrTas BeliecTBa. Cmecu. BeitiectBa MOJIEKYJIIPHOTO u
HEMOJIEKYJISIDHOTO  CTpOeHMsl. 3aKOH IIOCTOSTHCTBA COCTaBa BelllecTB. [loHSTHME «TOMST» U
ee pPa3sHOBUAHOCTM: MaccoBasi (IOJIT 3JIEMEHTOB B COeOVMHEHWUM, [0JiST KOMIIOHEHTAa B CMeCH -
IIOJIST TIPMMECEH, TOJIST paCTBOPEHHOTrO BellleCTBa B pacTBope) M o6beMHast. JloJist BbIXOIa IMPOIyKTa
peakIu OT TEOPETUYECKM BO3MOSKHOTO.

HemoHcTpauumn. Pasmunbie GopMbl MEpUOINIECKON CUCTEMbI XMMUYECKMUX 371€EMEHTOB /.
U. MengeneeBa. Mogeib KpUCTA/UIMUECKOM pelleTKM xJjopupaa Hatpus. O6pasiibl MUHEpPaJIOB C
VMIOHHOM KPUCTQJIMUECKON PpEIIeTKON: KajbliUTa, raaumta. Momenn KpUCTa/UTMYECKUX PeIIeToOK
«cyxoro Jibma» (v iona), anmasa, rpadura (mam kBapia). Mogenb monekysasl [THK. O6pasiibt
MJIaCTMAacC (benosnodopmabaeruaHble, MoJINypeTaH, TTOJIMITUJIEH, MTOJTATIPOTINJIEH,
TMOIMBUHWIIXJIOpUA) U usmenus u3 Hux. OO6pasiibl BOJIOKOH (IIepCTh, IIIEJIK, alleTaTHOe BOJIOKHO,
KalpoH, JlaBCaH, HEMJOH) M wusmenus u3 Hux. OOpasipl HeOpraHMUYeCKUX IOJMMepoB (cepa
TJIacTUYecKasl, KBapll, OKCUI aIIOMMHMS, TIPUPOIHBIE aATIOMOCWIMKATHI). Mopaenab MOJISIPHOTO
obbemMa rasoB. Tpu arperaTHbIX COCTOSIHMSI Boabl. OOpasibl HaKMUIIM B YalHUKE U Tpydax

LEHTPaJIbHOTO OTOIIJIEHM.
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Jla6opatopubii onbIT 1. OmucaHue CBOMCTB HEKOTOPbIX BEIIECTB HA OCHOBE THIIA
KPUCTAJ/UTMUECKON PEIICTKMN.

Jla6opaTopHbii onbIT 2. O3HaKOMJ/IEHME C KOJUIEKI[MEeN ITOIMMEPOB: IIACTMACC X BOJIOKOH
Y U3OEJINI U3 HUX.

JlaGopaTopHbIii onbIT 3. )KECTKOCTb BObI. Y CTpaHeHMe KECTKOCTH BOIbI.

JlaGopaTopHbIit onbIT 4. O3HaKOMJIEHVE C MUHEPATbHbIMM BOJAMMA.

IIpakTuueckas pa6ora Nel «Ilomyuenne, cobupaHye 1 paclio3HaBaHMe Ta30B».

KonTtponbHas padora Nel o Teme «CTpoeHne BelecTsa».
Tema 2. Xumuueckue peakyuu

Peakuun, UAyIue 6e3 U3MEeHEeHUS cocrTaBa BEIIeCTB.
AsioTponus U aJlJIOTPOINHbIE BUAOM3MeHeHMs. [IpMuMHbl aJIJIOTpONNUKY Ha MpUMepe
MoauduKamii Kucjaopoaa, yriaepoga u ¢ocdopa. O30H, ero 6mosiormyeckasi posib. Misomepsl u
M30MepusL.

Peakuuu, wupgyinue ¢ M3MeHeHMe CoCTaBa BellecTBa. Peakuun
COemMHEHMs], Pa3jIoKeHMs, 3aMelleHusi ¥ oOMeHa B HEOPraHMYeCKOV ¥ OpPraHM4YecKOM XUMUMU.
Peakuyyu sK30- U sHAoTepMmueckue. TemnoBoi  3DGEKT  XMMUYECKONM peakuuyu U

TePpMOXMMHUUYECKME YpaBHEHUS. PeaKLU/II/I ropeHmus, KakK YaCTHBIN cnyqaﬁ 9K30TepMMNUYECKUX

peakInii.
CkopocTh XUMUUYECKON peakiuuu. 3aBMCYMOCTD CKOPOCTU
XVMMUUYECKON peaxkuumu oT MIPUPOIbI pearupymoImx BeIlIeCTB, KOHIIEHTpalluy,

TEeMIIepaTypbl, IJIOMIAAY ITOBEPXHOCTM COMPUKOCHOBEHMSI M KaTajm3aTtopa. Peakiuu romo- wu
reteporeHHbie. I[loHsiTMe O Kartaym3e u KartaymsaropaX. @OepMeHTbI KaK OMOJOTMYEecKue
KaTaJam3aTopbl, 0OCOOEHHOCTU UX QYHKIIVMOHVPOBAHMSI.

O6paTumMoCTh XMMMUUECKMX peakuuun. Heobparumbie u  oOpaTuMbie
xuMmndeckme peakiyu. COCTOSTHME XMMMYECKOTO paBHOBECUMS [IJIT OOpaTUMMBbIX XMMUUECKUX
peakiuii. CrocoOGbl CMeIeHMsT XMMMUUYECKOTO paBHOBeCHS Ha IIpMMepe CHHTe3a aMMuaka.
[ToHaTe 06 OCHOBHBIX HAyYHBIX IMPUHIMIIAX ITPOM3BOJCTBA Ha IMpPMMeEpe CMHTe3a aMMMaKa MUJIu
CEpHO KUCIOThI.

Ponpr Bonmbl B XuMuuyeckou peakmnuu. HVctuHHble pacTBOpbL. PacTBOpUMOCTD M
KIaccuduKanysl BEIIeCTB IO 3TOMY IPU3HAKy: pacTBOPUMBIE,

MaJIOPaCTBOpPMMbIE M HEPACTBOPMMbIE BellleCTBa.
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ONeKTPONUTBHI " HEOJJeKTPOJIUTHI. DJIEKTPOIUTHUYECKAST
JIMCCOLMAIINS. Kucnorsr, OCHOBaHMSI M COMM C  TOUKM 3peHust TeopUn
9JIEKTPOJIUTUYECKON IYCCOLVAIINAMA.

XuMuueckue CBOJMCTBA BOJbI; B3aMMO/IE/ICTBIE d MeTaJlJIaMu,
OCHOBHBIMU " KUCJIOTHBIMU OKCHIAMM,  pasjIOKeHue " obpasoBaHue
KPUCTA/UIOTUMAPATOB. Peakiyy ruapaTaiyy B OpraHm4eckon XuMun.

F'mapponns opraHMYecKMX M HEOPraHMUYECKUX COEAUMHEHUMN.
Heobpatumbiii rugponns. O6paTuMbiii TUAPOJIMU3 cojieil. ['MApoaM3 OpraHMyecKuUx COeqUHEHUI
M €ro MpakTU4ecKoe 3HaUYeHMe JJIs MOTyUYeHNs] TUIPOIM3HOTO CIIMPTa M Mblia. brosornyeckast
pOJIb TUIIPO/IM3a B TUIACTMUYECKOM M SHEPTreTUYEeCKOM OOMEHE BEIeCTB U SHEPTUU B KJIETKE.

OKMCAUTENPHO-BOCCTAHOBUTETbHBIE peakuumu. CreneHb
okucinenus. OmpeneneHne CcreneHM OKucaeHus 10 ¢dopmyne coeauHenus. [loHstune 06
OKUC/IUTETbHO-BOCCTAHOBUTEIbHBIX  peakumsix. OKucaeHre ¥ BOCCTAHOBJIEHVWE, OKUCIUTETb U
BOCCTAaHOBUTEJb.

ODNeKTPOAU3. DJIEKTPOJIN3 KaK OKUCJIUTEIbHO-BOCCTAHOBUTE/IbHBIN

mporecc.  OJeKTpOojaM3  paciylaBOB M pacTBOPOB  Ha  IIpuMepe  XJopuaa  HaTpus.

[TpakTHueckoe pUMeHeHne 9JIEKTPOJSIN3a.  DJIEKTPOJIUTUUECKOE MoJTyYeHne
AJTFOMMHMSL.
JeMoHCTpanyu. [Tpocrteriime OKUCJIUTETbHO-BOCCTAHOBUTEIbHbIE peakIu;

B3aMMOJIE/ICTBME LIMHKA C COJISTHOV KUCJIOTOM M sKeje3a ¢ pactBopoM cyibdara meau (II). Mopesnb
aJIeKTposu3epa. Moesb 3JIeKTPOIM3HON BaHHBI 1)1 MIOJTYYeHMsT aJTIOMUHMSL.

JlaGopaTopHbIii OnbIT 5. O3HaKOMJ/IEHNME C OMCIIEPCHBIMM CHCTEMAaMIA.

JlaGopaTopHbI ombIT 6. Peakiuysi 3amelleHus MeOy >Kejie30M B PacTBOpPE MeIHOTrO
KyIopoca.

Jlab6opaTopubiit onbIT 7. [TosyueHne Kucaopoma pasjiosKeHMeM IepPOKCHAa BOAOopoda C
nmoMoliibio okcuma mapranmna (IV) u katanasel cbiporo Kkaptoders.

Jlab6opaTopHbIi onbIT 8. [ToyueHne Bogopoaa B3auMOAEMCTBMEM KUCIOThI C LIMTHKOM.

JlabopaTopHbIi onbIT 9. PasuHbie cryyay ruaposinsa Cosiei.

JIa6opaTtopubiii ombiT 10. lcmpiTaHue pacTBOPOB KMCJIOT, OCHOBAHMIA U COJIEN

UHIUKATOPAMM.
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Jla6opaTopubii onbIT 11. [TosryyeHmne 1 CBOICTBA HEPACTBOPUMBIX OCHOBaHMIA.
Jla6opaTopHbiii onbIT 12. ['Maposn3 XJIOpKUIOB U alleTaToB LIeJI0YHbIX METa/IIOB.
Jla6opaTopubii onbIT 13. O3HaKOMJ/IEHME C KOJUIEKIIMEl MeTajlIoB.

Jla6opaTopubii onbIT 14. O3HaKOMJ/IEHME C KOJUIEKIIMEel HEMEeTa/IIOB.

Jla6opaTopubiit onbIT 15. O3HaKOMIIEHME C KOJIJIEKLIMEH KUCIIOT.

Jla6opaTopHbiii onbIT 16. O3HaKOMIIEHNE C KOJIJIEKLIVE OCHOBaHMIA.

JlaGopaTopHbIit onbIT 17. O3HaKOMJIEHNME C KOJIIEKI[MEN MUHEPasIoB, COAEPsKaIlMX COJIN.
Tema 3. Bewiecmea u ux ceoiicmea

Metannsl. BsaumopmeiicTBMe MeTa/ZIOB C HeMmeTaulaMu  (XJIOpOM, CEpoi U
KUCIOPOAOM). B3aummopencTBue IIEJIOYHBIX ¥ IIEJIOYHO3EMEJIbHBIX METAJIOB C BOMAOIA.

DJIEKTPOXUMUYECKUIA PO  HaIpsOKeHUI MeTaJlJIOB. BsaumogeiictBue
METVIOB C pacTBOpaMM KUCJIOT M cojiei. AmroMuHOTEpMUSsL. B3saummopeincTBue HaTpus C
3TaHOJIOM ¥ (DEHOJIOM.

Koppo3us metannos. [loHATHE O XMMMYECKON U 3SJIEKTPOXUMMUUECKON KOPPO3UMU
MeTa/10B. CIIoCcOObI 3aIUThI META/UIOB OT KOPPO3UM.

HemeTannbl. CpaBHMTeNbHAs XapaKTePUCTMKA TaJIOT€HOB Kak Haubosiee TUITMYHBIX
npencraBuTesieli HemetaysioB. OKMCIUTENbHbIE CBOMCTBA HEMETAIOB (B3aMMOMENCTBUE C
MeTa/ulaMy ¥ BOJOPOAOM). BoccTaHOBUTe/NbHBbIE CBOMCTBA HEMETAIJIOB (B3aMMOJENCTBUE C
6oJiee 3JIEKTPOOTPUIIATEIbHBIMM HEMETA/IJIaMU ¥ CJIOSKHBIMM BeIleCTBAMMU-OKUCIIUTESISIMM).

Kucnorsr HeOpraHnyecKue " OpraHmMyecKue. Kiaccuduranys KUCJIOT.
XuMMUUecKre CBOWCTBA KUCJIOT: B3aMMOJENCTBME C MeTa/laMM, OKCUAAMM  MeTalIoB,
TMAPOKCUIAMM METAJIOB, COJsIMM, crupramu (peakuus stepubmkainmm). Ocobble CBOVICTBa
a30THOM ¥ KOHIIEHTPUPOBAHHON CEPHOM KUCJIOTBL.

OcHoBaHuUs HeopraHnyeckue M OpraHuyveckue. OcHoBauHus, ux
kiaaccuburkanysi. XumMmuyeckye CBOMCTBA OCHOBAHMM: B3aMMO/IEMCTBME C KUCIOTaMU, KUCIOTHBIMU
okcuaamu u consiu. PasnioxkeHne HepaCcTBOPUMBIX OCHOBAHMIA.

Conu. Knaccudwukaims coseit: cpemHue, KUCIble ¥ OCHOBHble. XUMMUECKME CBOVCTBA
CoJieil: B3aMMOJIECTBME C KUCJIOTaMM, IiiejiouaMu, mMeTasuiamu u cosismu. [IpencraBureny cosen

U X 3HaueHue. XJopua HaTpus, KapboHaT Kamblys, dhocdar
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Kaiblivst (CpemHMe COJIM); TUAPOKApOOHAThl HATpUS M aMMOHMST (KUCJIbIe COJIN);
rugpokcokapbonar menu (II) - manaxut (oCHOBHAasT COJb).

KauecTBeHHBbIe peaKI MM Ha XJIOPUI-, CyabdaT-, ¥ KapOOHAT-aHMOHbBI, KATUOH
ammoHust, Katnonbl skesesa (II) u (III).

leHeTnueckass CBSI3b MEXIY KJaccaMM HeOPraHMUYECKUX U
opraHMuyeckux BelnecTB. [lOHITME O TreHETMUECKONM CBSI3M M TeHeTUUECKUX Psimax.
lenetnueckuit psn Metaia. ['eHetTumdeckuin psin HemeTrasia. OcoO6eHHOCTY TeHEeTMUYEeCKOro psia
B OPraHMYeCKOW XVMMUM.

HemoucTpamun. Kosekuyusi o6pasiioB MeTa//IoB. B3auMopelicTBue HaTpusi M CYpbMbI C
XJIOpOM, 3Kejiesa C cepoit. ['opeHme MarHusi M aJlOMUMHUS B Kucjiopome. BsaumopmeiicTBue
IIeJIOYHO3eMeJIbHBIX MEeTaJIJIOB C BOHON. B3auMoeiicTBie HATpusI C 9TAHOJIOM, LIMHKA C YKCYCHOM
KMcJIoTon. AmomuHorepmus. B3auMopernicTBue Meay ¢ KOHIEHTPUMPOBAHHOM a30THOM KMCJIOTOM.
PesynbTaThl KOPPO3UYM METAJ/UIOB B 3aBMCUMOCTM OT YCJIOBUM ee mpoTeKaHust. Kosuiekiuyst o6pasioB
HeMeTaJUIoB. B3aumopericTBye XJIOPHOI BOIbI C pacTBOpoM Gpomuaa (Momuna) Kaaus. Kosutekiys
IPUPOIHBIX OpraHMYeCcKuX KUCIOT. PasbaBjeHue KOHIEHTPUMPOBAHHOVM CEPHOM  KUCJIOTHI.
BsauMopeiicTBue KOHLIEHTPUMPOBAHHOM CEPHOM KUCJIOThI C caxapoM, LeJIIIOJIO30 UM Me[blo.
JlabopaTopHble OMbITHI. VIcIbITaHME pacTBOPOB KUCJIOT, OCHOBAaHMI M COJIeli MHIMKATOPaMMU.
BsauMopeiicTBue COJISIHOM  KUCJIOTBI M pacTBOpa YKCYCHOM KUCJIOTBI C  MeTa/lJIaMM.
BsauMopeiicTBue COJISHOM KMCJIOTBI M pacTBOpa YKCYCHOM KMUCQJIOTBI C OCHOBaHMSIMU.
BsauMopeiicTBue COJISTHOVM KMUCJIOTBI M PacTBOpa YKCYCHOM KUCIOTBI C cojsiMu. [lonydeHue u
CBOJCTBa HEPACTBOPMMbIX OCHOBaHMIA. ['MaPpOIN3 XJIOPUIOB U alleTaTOB IIeJIOUHbIX METAJIJIOB

I[IpakTnueckas padora Ne2 «PacrnosHaBaHme BeIECTB ».

KonTtponbHas padora Ne2 o Teme «BelllecTBa 1 X CBOVICTBa».
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TEMATHUYECKOE IVNTAHUPOBAHUE

10 kimacc
Ne n/m Hassaume paspena (Tembr) KosuecTBo yacos 12
1. BBenmenne. VYrieBomopombl M UX HPUPOIHBIE
MCTOYHMKMU. 18
a ] 1z = a 1 1
e l\l/lLJlUPUA VI aJUlLUACy)I(ClLLI‘J/lC Uyl dAVIMTURYVIT
coeqHEeHNS. s
3. HckyccTBeHHbIE U CUHTeTHYecKMe noauMepsl UToro: 35
11 xmacc
Ne i/m HasBanue pa3aesia (TeMbI) 1. KoauuectBo 4acoB 15
CTpoehue BelllecTBa 10 10
2. XVIMITIeCKIE Pearkmyn 35
3, BettieerBa it cBOHETBa

UToro:
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