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y4eOHOMY IIPEAMETY XUMHU, ¢ vdeToM aBTopckoil mporpammbl  O.C.I"aGpuensHa-
M:JIpoda 2017 r.




1. IlmanupyeMbl pe3yJibTaThl OCBOCHUSI Y4eOHOI0 peaMeTa

BorinyckHUK HA 6230BOM YPOBHE HAYUMTCS:

— pacKkphiBaTh Ha MpUMEpPaAX POJIb XUMUU B (HOPMHUPOBAHUM COBPEMEHHOM
HAyYHOM KapTHUHBI MHUpPa U B MPAKTHYCCKON JICITSIHHOCTH YEJIOBEKA;

— IGMOHCTPUPOBATh Ha MPUMEPAX B3aUMOCBS3b MEXIYy XUMHUEH U JPYTUMH
€CTEeCTBEHHBIMHU HAayKaMU;

— packpbiBaTh Ha MpUMEpPaxX IMOJOKEHUS TEOPUU XUMUUYECKOTO CTPOCHHS
A.M. bytieposa;

—noHUMaTh Qu3udeckuii cmbica [lepuoanueckoro 3akona [I.M1. Menaeneena
U Ha €ro OCHOBE OOBSICHATH 3aBUCHUMOCTb CBOMCTB XMMHYECKHX 3JIEMEHTOB U
00pa30BaHHBIX UMU BEILIECTB OT 3JIEKTPOHHOTO CTPOCHHUS aTOMOB;

— OOBSICHAT, TMPUYUHBI MHOTOOOpa3Ws BEIMIECTB Ha OCHOBE OOMUX
MIPEICTABJIICHU 00 UX COCTaBE M CTPOCHUH;

— MPUMEHSATh TMpaBUIa CHUCTEMATHYCCKOW MEXTYHAPOIHON HOMEHKIATYphl
KaK CpeJCTBA pa3IMYCHUS MU MJACHTHU(GUKAIMA BEIIECTB IO HMX COCTaBy H
CTPOECHHUIO;

— COCTaBJIATh MOJICKYJISIPHBIE M CTPYKTYpHBbIE (OPMYJIBI OPraHHYECKUX
BCILIECTB KaK HOCUTEJIeH MHGOPMAIMU O CTPOCHHUH BEIECTBA, €r0 CBOMCTBAX H
MPUHAICKHOCTH K OMPEACICHHOMY KJIACCy COCIMHEHUM;

— XapaKTepu30BaTh OPraHMYECKHUE BEIIECTBA IO COCTaBY, CTPOCHHUIO U
CBOMCTBaM, YCTaHABJIMBATh MPUYMHHO-CJICJACTBEHHBIC CBS3U MEXIY JTaHHBIMHU
XapaKTepUCTUKAMH BEIIECTBA;

— MIPUBOANTH TIPUMEPHI XUMHUYECKUX PEaKIINi, pAaCKPBIBAIOIINX XapaKTEPHBIC
CBOMCTBA TUIIUYHBIX MPEACTaBUTENICH KIACCOB OPraHMYECKUX BEIIECTB C LIEJbIO
UX UAEHTU(PUKAIMY U O0OBICHEHUS 00JIaCTH IPUMEHECHUS;

— MPOTHO3UPOBATh BO3MOKHOCTh IPOTEKAHUSI XUMUUYECKUX peEakiui Ha
OCHOBE 3HAHUH O THUIAX XUMHUUYECKOM CBS3M B MOJICKyJaX pPEareHTOB W HUX
PEaKIMOHHOM CITIOCOOHOCTH;

— WCTIONIb30BaTh 3HAHUS O COCTABE, CTPOSHUM W XHUMHUYECKHX CBOMCTBAxX
BEILIECTB JJIsI 0€301acCHOTO MPUMEHEHUS B MPAKTUYSCKOM JIEITCIIBHOCTH;

— IPUBOJIUTh ~ MPUMEPHl  NPAKTUUYECKOTO  HMCIIOJIb30BAaHUS  ITPOJYKTOB
nepepaboTKu HEePTH M TPHUPOTHOTO raza, BHICOKOMOJICKYISPHBIX COCIUHCHHUI
(moJIMATUIICHA, CHHTETUYECKOTO KaydyKa, alleTaTHOT'O BOJIOKHA);

—POBOJUTh  OMBITHI 1O  PACMO3HABAHUI0 OPTaHUYECKUX  BEIIECTB:
[JIMIEPUHA, YKCYCHOM KHUCJIOTBI, HEMPEIEIbHBIX XUPOB, TJIFOKO3bI, Kpaxmala,
OCJIKOB — B COCTaBE MUIIEBLIX MPOIYKTOB U KOCMETHYECKUX CPEJICTB;

— BJIAJICTh TpaBUJIAMU U TpUeMaMu O€30MacHOM pabOThl C XUMHYECKUMH
BEILIECTBAMU U JTA00PATOPHBIM 000PY0BAaHUEM;

— YCTaHABJIMBATh 3aBUCUMOCTh CKOPOCTH XMMHUYECKON PEaKIuyi U CMEILCHUS
XUMHUYECKOTO PaBHOBECHS OT Pa3IMUHBIX (DAKTOPOB C IIEIBIO ONPEICIICHHS
ONTUMAJIBHBIX YCITOBUH MPOTEKAHHS XUMUUECKHUX MTPOIIECCOB;

— MPUBOJIUTH TIPUMEPHI TUIPOJIN3a COJICH B TTOBCSTHCBHOM KM3HH YSJIOBEKa,;

— IPUBOJIUTh TIPUMEPHI  OKHCIIMTEIHHO-BOCCTAHOBUTEIIBHBIX pEaKIui B
MpUPO/Ie, MPOU3BOJCTBEHHBIX IIpOIleccaX U KU3HEACATEIbHOCTH OPraHU3MOB;

— IPUBOJINTh TIPUMEPHl XHUMHUYECKUX PEAKIHH, PACKPBHIBAIOIINX OOIIHE
XUMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB — METAJJIOB U HEMETAJIIOB;



—MPOBOJIUTH  pacueThl HA  HAXOXIEHHUE MOJEKYJSIpHOH  (opMyIibl
yIJIEBOJOPOIA 1O MPOAYKTAM CrOpaHus W MO €ro OTHOCUTEIBbHOW IJIOTHOCTHU U
MACCOBBIM JIOJISIM 3JIEMEHTOB, BXOSIIUX B €r0 COCTAB;

— BJIAJICTh TIPaBWJIaMH OE€30MaCHOTO OOpalleHUsl ¢ €IKUMH, TOPIOYUMH H
TOKCHUYHBIMH BEIIECTBAMH, CPEJICTBAMU OBITOBOM XMMUHU;

— OCYHIIECTBIIATh TOUCK XHMHUYECKOM WHGOpPMAlMKM TI0 Ha3BaHUSIM,
uaeHTUPUKaTopaM, CTPYKTYPHBIM (OpMyJiaM BEIIECTB;

— KPUTHYECKH OIEHWBATh U MHTEPIPETHUPOBATh XUMUYECKYIO0 HH(DOPMAITHIO,
COZIEPKAIIYIOCSI B COOOIIEHUSAX CPEICTB MAacCOBOM HH(pOpMAIMH, pecypcax
NuTtepHeTa, HAYUYHO-TIOMYJISIPHBIX CTAThsIX C TOYKH 3PEHUS €CTECTBEHHO-HAYUYHOU
KOPPEKTHOCTH B IIEISX BBISBICHUS OIIMOOYHBIX CYXACHUU U (HOPMUPOBAHMS
COOCTBEHHOM ITO3UILIHH;

— IPEJICTABJISITh MYyTH PEIICHUS TJI00ANIbHBIX MPOOJIEM, CTOAIIMUX TMEpes
YEeJI0BEYECTBOM: IKOJOTHYECKUX, SHEPTreTUUECKUX, ChIPHEBBIX, U POJb XUMHUU B
pelIeHuH ITUX PoOIIeM.

BbinmyckHUK HA 6230BOM YPOBHE MOJYYHUT BO3MOKHOCTh HAYYUTHCS:

— WJUTIOCTPUPOBATh Ha MPUMEpPaxX CTAHOBJICHUE W DBOJIIOLMIO OPTraHUYECKOU
XMMHU KaK HAyKH Ha pa3JIMYHbIX HCTOPUUECKUX dTAlaxX €€ Pa3BUTHS;

— MCIIOJIb30BaTh METO/Ibl HAYYHOI'O TIO3HAHUWS NP BBIOJHEHUU MPOCKTOB U
y4eOHO-HUCCIIEIOBATENIbCKUX 3a/1a4u 110 U3YYCHHUIO CBOMCTB, CIIOCOOOB IMOJTYUCHHS
Y pacIrio3HaBaHUsI OPraHUYECKUX BEIIECTB;

— OOBSICHIATh TIPUPOAY U CHOCOOBI O00pa30BaHMS XUMUUYECKOW CBSI3U:
KOBAJICHTHOU (TIOJISIPHOM, HETIOJSIPHOM ), MOHHOM, METaJUTMYE€CKOM, BOJOPOIHON —
C LEJIBIO ONpE/ETECHUS XUMUYECKOM aKTUBHOCTHU BEIIECTB;

— YCTaHABJIMBATh TEHETHUYECKYIO CBSI3b MEXKAY KJIacCaMH OpPraHUYECKUX
BEILIECTB IS OOOCHOBaHWS TMPUHIMIUAIBLHON BO3MOXKHOCTU  TOJTYUYCHHS
OpraHUYECKUX COCIMHEHUN 3aJaHHOTO COCTaBa U CTPOEHUS,

— yCTaHABJIMBaTh B3aWMMOCBS3M MEXIy (akTaMU M TEOpHUEH, NMPUUYMHOU U
CJICACTBHEM TPH aHAIM3€ MPOOJIEMHBIX CUTYalMil 1 000CHOBAaHUHU ITPUHUMAEMBbIX
PELIEHNI HA OCHOBE XUMUYECKUX 3HAHUM.

2. Conep:xanue yueOHOro mpeaMera

10 knacc:
OPITAHUYECKAA XHMHUA
Teopusi cTpoeHUsA OPraHMYeCcKUX COeAMHEeHU — 3 yaca

Hab6mronenue, npeanoiokeHue, rurnore3a. [lonck 3aKkOHOMEpHOCTEH.
HayuHs1i1 5kcriepuMeHT. BeIBOA.

IIpenmer oprannyeckor XUMHUHU. MeECTO U 3HAYEHUE OPTaHUYECKOU
XMMHUHU B CHUCTEME €CTECTBEHHBIX HayK. BaleHTHOCTb. XHMHYECKOE
ctpoeHrue. (OCHOBHBIE TIOJOKEHHUS TEOPHUU CTPOECHUSI OPTraHUYECKUX
COeIMHEHUN. Yenepoomwiii ckenem opeanuveckou monekyavl. Kpamnocme
xXumuyeckou cesazu. Izomepusi 1 U30Mephl.

YriaeBogopoabl 1 UX NPUPOJAHbIE HCTOYHUKH— 9 YacoB
A 1 k a H bl. [Ipupoanblii Ta3, €ro COCTaB W MNPUMEHEHHE KakK
WCTOYHUKA DHEPIrMU U XUMHUYECKOTO ChIpbsd. ['OMoOslOrMYecKkuul psng



NpENEIbHBIX YII€BOAOPOAOB. M30MepHsl 1 HOMEHKJIATypa aJlKkaHOB. MeTaH
M OTaH KaK MpeAcTaBUTENN alkaHOB. CBoWcTBa (ropeHHE, peakluu
3aMelleHus, nupoaus, Aeruapuponanue). IIpumenenne. Kpexkune u
uzoMepuzayus arkanos. Ankunvrele paouxanvl. Mexanuzm c60600HOpaAOUKATLHO20
2Aa102eHUPOBAHUSL ATIKAHOB.

A 51 K € H bl. OTWIEH KaK NpeACTaBUTENb AIKEeHOB. [lonydyeHue aTuneHa
B IIPOMBIIUJIEHHOCTH (ASrMApPUpPOBAHUE dTaHAa) U B JlabopaTropuu
(nerunparamust  9Tanona). CBoiictBa  (TopeHme, OpoMupoOBaHUE,
ruzpaTtamnus, IOJIMMepHu3anus, OKucieHnune pactBopom KMnO4) wu

npumeHenue odtwieHa. llonuwstunen. [llponunen. Cmepeope2ynapHocmo
nonumepa.  OCHOBHBIE  TIOHATHUSL  XUMHUH  BBICOKOMOJICKYJSIPHBIX
coeauHeHuil. Peakiiuu nmojimmepus3aluu.

J u e H bl. ByTanuen u u3onpeH Kak NpeacTaBUTEINU IUECHOB. Peakiuu
MPUCOCAMHEHUSI C YYaCTHEM CONPSKEHHBIX JUEHOB (OpoMHUpOBaHHUE,
MOJIMMEPU3ALIMS, 2UOPOLAIOCeHUPOBAHUe, cudpuposanue). HatypaabHbIN 1
CUHTETUYECKUM KaydyKu. Pe3nHa.

A 1 k m H bl. AICTWICH KaK TpeJICTaBUTENIL ankuHOB. [lomydenue
alneTuJIeHa KapOWJHBIM M METAaHOBBIM criocobamu. [lonyuenue xapbuoa
Kanbyusl. CaoiicTBa (ropenwue, OpoMHUpOBaHHUE, rujpatanus,
TpUMEpHU3aITHs) U IIPUMCHEHHUE alleTHIICHA.

A p e H bl. ben3zon kak mpeacraButens apeHOB. CospemeHHble
npeocmasnenus o cmpoenHuu Oenzona. CpoiicTBa OeH3osla (ropeHwue,
HUTPOBaHUE, OPOMUPOBAHUE) U €T0 TIPUMEHEHHUE.

Hedtr u criocobsr ee mepepaborku. CocraB HepTu. [lepepaborka
HedTH: IEpEroHKa 151 KPEKHUHT . Pugpopmune HU3KOCOPMHBIX
Hegbmenpodykmos. Ilonamue 06 okmanogom uucre.

Kucaopoacoaep:xaiiue opranudeckue coeJuHeHUsi— 7 4acoB

C o u p T bl. METaHO U 3TAHOJ KaK MPEICTABUTEIIN MPEeAeIbHBIX
OJIHOATOMHBIX cnupToB. CBolicTBa »TaHOja (TOpeHUE, OKUCICHUE B
anpaerun, aeruaparamnusi). Ilomydyenue (Opoowcenuem  2n0KO3bl U
ryujipataiel dSTWJIeHAa) W NOPUMEHEHUE DJTaHoJa. IDMmMUleH2AUKOIb.
['munieppH  kak e€me OJAWH MPEACTAaBUTEIb MHOTOATOMHBIX CIHUPTOB.
KagecTBeHHas peakiusi HAa MHOTOATOMHBIE CITUPTHI.

® e H o 1. [lonyuenue ¢penona u3z kameHHoro yrisa. KameHHsiii yroas u
ero ucroJyib3oBanue. KokcoBanne KaMEHHOTO YTJIsl, BaXKHEUIITUE TIPOTYKTHI
KOKCOXHMHYECKOTO IMPOU3BOJICTBA.

BzaumHoe BnmsHHE aTOMOB B MoJieKyJie (deHosa (B3auMOICHCTBUE C
OpOMHOM BOJIOW W TUAPOKCHUAOM Hatpusi). [lomydyenue m mpumMeHeHHE
dbenoma.

Anbvpaeruasl. QopMaIbpJIeTU U alleTATBICTH KaK MPEJICTAaBUTEITN
anpaerunioB. [llousmue o kemonax. CBoOUMCTBa (peakidsi OKHMCJICHHUS B
KHUCJIOTY W BOCCTAaHOBJICHHUS B CIHUPT, pEaKOus ITOJUKOHJICHCAIIUU
dbopmanpaeruga c ¢enoaoM). IlomyueHue (OKHCICHHUEM CIIHUPTOB) U
npuMeHeHue GopMaspaeruaa 1 areraibaeruaa. @eHoioGpopManbaeTruIHbIe
IJIACTMACCHL. TepMoniacmuyHocms U mepmMopeaKxmueHOCHb.

KapOoHOBBI € KU CJOTBHL YKCyCHass KHCJIOTa KaK MPEACTaBUTEIb
MIPEICTbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCJIOT. CBOWCTBA YKCYCHOM
KHACJIOTHI  (B3aUMOJSWCTBHE C MeETajUlaMH, OKCHJIaMHd  METaJlJIOB,



TUAPOKCUAAMHA  METAJUIOB W COJISIMH;  peakius  JITepUudUKAINN).
I[IpumeHeHrne yKCYyCHOU KUCIIOTHI.

CnoxHbBeddupbsbl uXHUDP bl. CHokHbIe 2PUPHI KAK TTPOTYKTHI
B3aUMOJEHCTBUSl KHUCJIOT CO CHOUPTaAaMHU. 3HAUYEHHE CIOXKHBIX A(GUPOB B
NpUPOJAE U KU3HU YenoBeka. OmoenbHble npedcmasumenu KUCIOM UHO20
CMpOEeHUs: O0NleuH08ds, JUHONe8as, JUHONEeH08As, aKpuloeas, ujagenesas,
OeH30UHa.

Kupbr kak cioxable 3(QHUPHI TIUICPUHA W KUPHBIX KapOOHOBBIX
KUCJIOT. PacTuTenbHble U >XUBOTHBIC >XUPBI, UX cocTaB. ['maponus wuinum
oMbUICHUE JXKUPOB. Mpua. Cummemuueckue morowue cpeocmea (CMC).
[Tpumenenue )KUpoB. 3ameHna Hcupos 8 mexHuKe HenUUWEeBbiM CblPbEM.

Y raeBonasl [loaarue 06 yrneBogax. ['moko3a Kak mpenacTaBUTEb
MoHOcaxapuaoB. [loHsiTHE O AIBOWCTBEHHOW (PYHKIIMH OPraHUYECKOTO
COCAUHCHUST Ha TIIPUMEPE CBOWCTB TIIIOKO3bl Kak alpAerujia "
MHOTOQTOMHOTO CIMpTa — ajbAerugocnupra. BbpokeHue TIIOKO3BI.
3HaueHUE U NPUMEHEHUE ITIOKO3bl. PPYKmo3a KaK uzomep 2ar0K0o3bl.

Caxapo3a kak npeJcTaBUuTeNb qucaxapuaoB. Ilpouzeoocmeo caxapa.

KpaxmMan w npemnono3a Kak IPEACTaBUTEIM  MOJHUCAXApPUOOB.
CpaBHEeHME UX CBOMCTB U OWOJIOTHUECKas poJib. lIpumeHeHue >TUX
MOJIUCaxapuJioB.

A30Tcoep:kalue OPraHnvYecKue CoeJMHeHusi— 8 yacoB

AMUH bl. MeTunamMuH Kak OpeJICTaBUTENb alu(aTUUYECKUX aMHUHOB U
AaHWJIMH — KakK apoMarudeckux. OCHOBHOCTh AMHMHOB B CpPaBHEHHUHU C
OCHOBHBIMH CBOMCTBAMH aMMHaKa. AHUJIMH U €r0 CBOMCTBA (B3aUMOJICHCTBHE
C COJISIHOM KHUCJIOTOW u OpoMHOU BOJOW). Bzaumuoe erusinue amomos 6
MOJIEKYNax Op2aHU4ecKux coeouHeHuli Ha npumepe auuauna. IlomydeHue
anunnHa no peakuuu H. H. 3unnna. [Iprumenenue anunuza.

A MUHOKUCIOT Bbl. [TIMOIMH U alaHWUH Kak IPEICTaBUTEIIHN
MPUPOJAHBIX aMHUHOKHUCIOT. (CBOMCTBA aMHUHOKHUCIOT KakK aM@OTepHBIX
OPraHUYEeCKUX COCIWHEHUU (B3aMMOJICUCTBUE C MICIIOYAMH M KHUCJIOTaAMM).
Ocobennocmu  Juccoyuayuu  aAMUHOKUCAOM 6  BOOHbIX  pPACMBOPAX.
bunonspnoie uownvi. OOpazoBaHHE IIOJHUIICOTHIOB. AMHHOKAIIPOHOBAS
KHCJIOTAa KakK IIPEICTAaBUTENIb CUHTETUYECKHUX aMHUHOKHUCIOT. lloHsiTue O
CUHTETHUYECKHUX BOJIOKHAX Ha MPUMEpPE KanpoHa. AMUHOKUCIOMbL 8 NPUPOOe,
ux buonocuueckasi poav. Hezamenumvie amunoxuciomet.

benkun. benku kak nomunentuabl. CTpykTypa OEIKOBBIX MOJEKYIJI.
CpoiictBa  OenkoB  (ropeHue, THAPOJW3,  LBETHBIE  PEAKIUM).
buonornueckas poyib 6EJIKOB.

HyknaneumHOBB € KHUCJIO T bl. HykKJIeMHOBBIE KHCIOTHI Kak
nonunykieoruael. Ctpoenue nykneoruaa. PHK u JIHK B cpaBHenunun. Mx
poOJIb B XpaHEHUU W Tiepeqade HaciaeACTBEeHHOU uHbopMmaruu. [lonasmue o
2EHHOU UHIICEHepUU U OUOMEXHOTIOSUL.

I'eneTuueckas CBsI3b MEXKAY KJIacCaMU OPTAaHHUUYECKHUX C
oenvHEeHUU. [IoHsITHE O TEHETUYECKOM CBSI3U U T€HETUYECKUX PAAAX.
XuMus U KU3Hb— 8 4acoB

I[Imactmaccel u BoaokHa. [flonuMepuszanus U NOJIMKOHACHCAIUS
KaKk CIIOCOObI  MOJIy4Y€HHUS] CHHTETHUYECKHX  BBICOKOMOJIEKYJISIPHBIX
COEIMHEHUM. [TomyyeHne  HMCKYCCTBEHHBIX  BBICOKOMOJIEKYJISPHBIX



CO€AWHEHUN XHUMHYECKOH MOIU(PUKAIHNEH MPUPOIHBIX IMOJIHUMEPOB.
CtpoeHune NoJIMMEpPOB: JJUHENHOE, MPOCTPAHCTBEHHOE, CETYATOE.

I[Tonatue o mactmaccax. TepMoONJIacTUYHBIE W TEPMOPEAKTHUBHBIC
noauMepsl. OTIOEIbHBIE IPEACTABUTEIN CUHTETUYECKNX U UCKYCCTBEHHBIX
noaumMepoB:  ¢deHonopopManbAEeTUIHBIE  CMOJIbI, MNOJUBUHUIXJIOPHU/I,
TedII0H, HEeITYJIOUI.

[TondaTe O XMMHYECKHX BOJIOKHax. HaTypaibHble, CHHTETUUYECKUE H
HCKYCCTBEHHbIC BOJIOKHA. Kiaccudukamms wm OTAETbHBIE TPEICTABUTEIIH
XAMHUYECKUX BOJIOKOH: alleTaTHOE (TpUAlETaTHBIA MIENK) U BUCKO3HOE,
sunuxiopuonoe (xnopun), norunumpuivhoe (humpon), noruamuornoe (kanpon,
Haiiion), noaudgupnoe (1ascan).

® e pMe HT bBl. DepMEHTHI KaKk OHWOJOTHYECKHUE KATaTU3ATOPHI
oenkoBout mpupoawl. I[loustue o pH cpeapl. OcCoOEHHOCTH CTPOCHUS H
CBOMCTB (CENEKTUBHOCTh U 3(P(PEKTHBHOCTH, 3aBHCUMOCTHb JIECUCTBUS OT
temriepatypsl U pH cpensl pacTtBopa) (pepMEHTOB IO CPaBHEHHUIO C
HEOPTaHUYECKUMHU KaTajan3aTopaMu. Posnpb dbepmeHToB B
JKU3HEAEATEIbHOCTH KUBBIX OPTAaHU3MOB U MPOU3BOJICTBE.

B utawm u H bl. [loHatne o BuTamMunHax. Bujasl BUTaMUHHOU
HenoctatouHoctu. Kitaccudukanumss ButamuHoB. Butamuun C kak
MPEACTAaBUTENIL BOJOPACTBOPUMBIX BHUTAMHMHOB W BUTaMHMH A Kak
MpeaCTaBUTENIb KUPOPACTBOPUMBIX BUTAMUHOB.

I'o p m o H bI. [lOHSITHE O TOpMOHAaX Kak OUOJIOTUYECKH AKTHUBHBIX
BEIIECTBAX, BBITIOJTHSFOTIIU X SHJIOKPUHHYIO pEryJIsiunio
JKU3HENCATENbHOCTH OpPraHu3MoB. BakHeumme CBOWCTBA TOPMOHOB:
BbICOKass (U3HOJIOTUYECKAs] AaKTUBHOCTh, JIUCTAHIIMOHHOE JICHCTBUE,
ObICTpO€ pazpyliieHHe B TKaHsIX. OTAelbHbIC TPEACTABUTEIN TOPMOHOB:
uHCcyJIMH u aapeHanuH. I[Ipodunaktuka caxapHoro muabera. [lowamue o
CMEPOUOHBIX 20PMOHAX HA NPUMeEPE NOJI08bIX 20PMOHOS.

J e xk a p c T B a JlekapcTtBeHHass XWUMHUA: OT SATPOXUMHU U
dbapmakoTepanuu A0 XUMHOTEpanuu. AHTUOMOTHKUA U JUCOAKTEPHUO3.
Hapkxotuueckue BemecrBa. Hapkomanusi, 6opr0a ¢ Hel 1 mpodUIaKkTUKA.

Pemenue 3 a 1a 4 no oprannyeckor xumMuu. Pemenne 3ajad Ha BbIBOJ
(hopMyJIbI OPraHUYECKUX BEIIECTB IO MPOIAYKTaAM CTOPAHUS U MaCCOBBIM
JIOJISIM 3JIEMEHTOB.

Jlemoncrpanuu. [lnaBnenue, oOyriMBaHue W rOpeHUE OPraHUYECKUX
BeIIECTB. Moaenu MOJIEKYJlT TMPEACTAaBUTEICH Pa3JIMYHBIX KJIACCOB
OpraHUYEeCKUX COoeauHeHui. lopeHue wMeraHa, HTUJIEHA, aleTUJICHA.
OTHolIeHUE MeTaHa, JTHJICHA, alleTujieHa U OeH30J1a K pacTBOpam
repMaHraHata Kajausi u OpomHOU Boje. IlomydyeHuwe 3TujieHa peakiuei
JeruJipaTaiiid dTaHoJa, alleTHWJIeHa — THUAPOJU30M KapOuga Kaiabllusl.
Pa3znoxkenne kaydyka TIpd  HarpeBaHWU, MCIBITAHUE MOPOIAYKTOB
pa3inoxkeHusi Ha HenpeaeabHOCTh. Komekmuss o0pas3mnoB HepTH U
HEePTENMPOIYKTOB, KAaMEHHOTO YIS W NOPOAYKTOB KOKCOXHUMHUYECKOTO
npousBojicTBa. OKUCIIEHUE cIUpTa B ajibjieruji. KauecTBeHHbIe peakluu Ha
MHOTOAaTOMHBIE COUPTHI. PacTBOpuMOCTh ¢eHosa B BOJAE IPU OOBIYHOM
TeMIlepaType U Tipu HarpeBaHuu. KadecTBeHHbIE peakiuu Ha (EHOJI.
Peakiusi «cepeOpsiHOTO 3epkKajiay ajbJerujioB U TJIOKO3bl. OKHCIICHUE
aJIBJIETUO0B M TJIIOKO3bl B KUCJIOTY C MOMOIIBIO Tuapokcuaa menu (II).



KauectBennass peaknuss Ha kpaxman. Komnekuwss »>¢GuUpHBIX Maced.
Konnekuus ruiactmMacc M usaenuii U3 HUX. KOJIIEKIMsS HCKYyCCTBEHHBIX
BOJIOKOH ¥ H3JEJIMi M3 HUX. B3anMoaelcTBME aMMHaKa M aHWJIMHA C
coyiTHOM kucioTou. Peaknus aHuianHa ¢ OpoMHO# Bogou. Jloka3zaTenbCTBO
Hau4yusi  (QYHKIMOHAJIBHBIX TPYyIIl B pacTBOpax  aMHHOKHUCIOT.
PacTtBopenue u ocaxiaenue OenkoB. L[BeTHble peakiuu OenkoB. ['opeHue
NTUYBEro nepa U mepctsiHod HUTu. Mogaens mosekyiasl JJHK. Ilepexonst:
ATaHOJI — J3THJICH — ATWICHIJIMKOJIb — JdTHieHrImKoaaT meau (I1); sra-
HOJI — OJTaHaJlb — JTa”HoBasg kucnora. Kouiekumsa 1wiacTmace,
CUHTECTHUYECKUX BOJIOKOH M W3ACIUW W3 HUX. Pas3iioxeHue nepokcuaa
BOJIOpOJIa KaTaja3ol ChIpOro msica U chiporo kaptodens. Kommexmus
CMC, conepxamux 53H3uMbl. HMcneitanue cpenasl pactBopa CMC
UHJIUKAaTOpHOUM  Oymaroil.  Kossiekuwss  BUTaMHHHBIX — IIpENapaTroB.
HcnelTanue cpeapl pacTBOpa acKOPOMHOBOW KHCIOTBHI WHJIMKATOPHOM
Oymaroii. McripiTaHue anTeuHoro npenapara MHCyJInHa Ha O€JIOK.

JlabopaTopHbIe ONBITHI. HM3rorosnenue MOJEJIEM  MOJIEKYJI
OpraHMYecKkux coeauHeHul. O3HaKOMJICHHE C KOJUICKIIMeH oO0pa3loB
He(pTH, KAMEHHOTO YyIJisl U MPOAYKTOB UX mepepadoTku. OOHapyKeHHUE B
KEpPOCHUHE HENPEAENbHBIX COeAUHEHUNH. (O3HAKOMJIEHHE C KOJUJIEKIUEH
Kay4dyKOB U oOpasnamMu U3JelIui U3 pe3uHbl. PacTBopeHHe riuliepuHa B
BOJie U B3aumojeicTtBue ¢ rujapokcuaom meau (II). CpoiicTBa yKCyCHOM
KHUCJIOTHI, OOIIUE CO CBOMCTBAMHM MHUHEPAIBHBIX KHCIOT. Jloka3zaTeabCTBO
HETIPEAEIBHOIO XapakTepa KXUAKOTO upa. BzanMoaencrBue riroKo3bl U
caxapo3ssbl ¢ ruapokcugom menu (I1). KauectBeHHas peakuusi Ha Kpaxmall.
O3HakOMJIECHHE C KOJUIEKOHUEW IulacTMacC W WU3JAeJIUA W3  HUX.
O3HaKOMIJIEHHE C KOJUICKIIMEN UCKYCCTBEHHBIX BOJIOKOH M U3AECIUN U3 HUX.
PactBopenue ©OenkoB B Boje. OOHapykeHHe O€JIKOB B MOJOKE.
O3HaKOMJICHHE C KOJUIEKIIMEH CUHTETUYECKUX BOJIOKOH U U3JIEJIUN U3 HUX.
Osznakomnenune ¢ kojuieknueit CMC, coxepskamux 3H3UMBIL. VcnbelTaHue
cpensl pactBopa CMC wHamKaTtopHOoi Oymaroi. O3HAKOMJICHHE C
KOJUJIEKIIMEeH BUTAaMHHOB. lchnbITaHue cpenbl pacTBOpa acKOpPOMHOBOU
KHCJIOThI UHAUKATOPHOM OyMaroi.

IIpakTnueckass pa6ora Ne 1. PemieHue sKcnepUMEHTAIBHBIX 3ajad Ha
UACHTUPUKAITUIO OPraHUYECKUX COCTUHEHUM.

IIpakTHueckast padora Ne 2. PacniozHaBaHue niactMacc ¥ BOJOKOH.

11 knacc:
OBIIAA XUMHUA
Ilepnoauyecknii 3aKOH U CTPOEHHUE ATOMA— 2 Yyaca

OtkpeiTue JI. HU. MenpeneeBbiM Ilepnoaumydeckoro 3akKoHaA.
Ilepsvie nonvimku kraccuguxkayuu xumuyeckux dnemenmos. Baxueiiue
MNOHATUSI XWMHHU: aTOM, OTHOCHUTEJIbHAs AaTOMHasi W MOJIEKYJsIpHAas MaccChl.
Otkpeitue [I. 1. MenaeneeBbiM llepuoanueckoro 3akoHa. llepumommueckuii

3akoH B ¢popmynupoBke J1. 1. Menneneena.

ITepuonnueckas cucrema JI. M. Menneneena. Illepuoanueckas
cucrtema J[. 1. MenaeneeBa Kak rpadudyeckoe orodopakenue Ileproamaeckoro
3akoHa. Paznuunbie BapuaHThl llepuoanyeckon cucremsl. Ileproasl U rpyImsl.

3HayeHHuEe HepI/IOIlI/I‘ICCKOI‘O 3aKOHa " HGpPIOIIPI‘IGCKOﬁ CHUCTCMUEI.



CtpoeHue atom a. ATOM — cll0XKHas yactuua. Omxpvimue 31eMeHmapHvix
yacmuy u cmpoenuss amoma. SIApo aroma: NPOTOHbI U HEUTPOHBI. M30TOMHI.
Hzomonst 6000pooa. DNEKTPOHBI. DJIEKTPOHHAST 000J0YKa. DHEPTreTUYESCKUU
ypoBeHb. OpOutanu: s- u p-. d-Opobumanu. PacupeneneHue >JIEKTPOHOB MO
SHEPTETUUYECKUM YPOBHSIM U OpOUTAJISIM. DJIIEKTPOHHbIE KOH(GUTYpALIUU aTOMOB
XUMHUYECKUX DJJIEMEHTOB. BaJleHTHbIE BO3MOXHOCTH aTOMOB XHWMHYECKHUX
DJIEMEHTOB.

I[Tlepuonuueckuii 3akoH U cTpoeHue aTtomMa. COBpEMEHHOE IOHSITHE
xuMudyeckoro asiementa. CoBpemeHHas QopmynupoBka Ilepuoamueckoro
3akoHa. [IpruynHa NEPUOJUYHOCTH B HU3MEHEHHUHU CBOUCTB XUMHYECKHUX
asieMeHTOB. OCOOEHHOCTM  3aIllOJIHEHUS  DHEPreTUYECKUX  YPOBHEH B
AJIEKTPOHHBIX O00O0JIOUKAaX aTOMOB IIEPEXOJHBIX DIIEMEHTOB. JIEKTPOHHBIE
ceMeiCcTBa PIIEMEHTOB: S- U p-3JIEMEHTHI; d- U _f-271eMeHmul.

Crtpoenue BemecrBa— 10 yacoB

KoBaneHnTHasa xuMunueckas cBA3b. [IoHSITHE O KOBAJEHTHOU CBS3H.
O6mas AJIEKTPOHHAs napa. KpatHOoCTh KOBAJIECHTHOU CBSI3U.
DIEeKTPOOTPULIATEIIBHOCTD. [lepekpbleanue >1eKmpoHHbIX opoumaneu, nu- u
cuema-ceazu. KopasieHTHas1 MOJISIpHAs U KOBAJIEHTHAsT HENOJISIpHAA XUMHUYECKUE
cBsa3u. OOMEHHBIM W JOHOPHO-AKIENTOPHBIM MEXaHWU3Mbl OOpa30BaHUS
KOBAJIEHTHOH CBsI3U. BenlecTBa MOJIEKYISIPHOTO U HEMOJEKYJISIPHOTO CTPOCHHUS.
3aKOH MOCTOSTHCTBA COCTAaBAa /ISl BEIIECTB MOJIEKYJIIPHOT'O CTPOECHUS.

MonnmasxumMuueckascBs3b. KaTnoHbl 1 aHWOHBI. lIOHHAs CBSI3b U
ee cBoucTBa. MoOHHas CBA3p Kak KpaWHUM Cily4all KOBAJICHTHOM MNOJISIPHOM
cBs3U. Popmynvrasn eounuya eewjecmea. OmHocumenbHOCmMyb 0eleHUsl XUMUYECKUX
ces3eu Ha munbl.

Metaummueckass xumuueckas cBsizb. OOmMe (u3nyueckue CBOMCTBA METAJIOB.
3asucumocms  31eKMponpogooHocmu Memannoe om memnepamypol. CHaBbl.
Yepuvie u ygemmuuvie cniaewi.

ArperaTHble COCTOSHMS BeuiecTBa. l'a3pl. 3aKOH ABOrajapo Hjs TIa3oB.
MonsipHbIf 00BeM Ta3000pa3HbBIX BellecTB (Ipu H. y.). XKuakocTw.

Bonoponnas xumuyeckass cBs3b. BomgopoaHas CBsA3b Kak OCOOBIM
cllydail MEXMOJIEKYJISIPHOTO B3auMOJICUCTBUs. MexaHu3M ee oOpa3oBaHUSI U
BJIMSTHUE Ha CBOMCTBa BelIECTB (Ha NpumMmepe BoAbl). Mcnonw3zoeanHue 600bl
bovimy u Ha npouszeoocmee. Buympumonexynsapuas 6o00opoouas ceéa3b u ee
ouonocuyeckas pos.

Tunbel KpucCTanaudeckKkux pemeTok. Kpucranmuueckas pemierka.
HNonHble, MeTaJIMUECKHUEe, AaTOMHBICE U MOJICKYJSPHBIE KPUCTAJIMUYECKUE
peuieTku. AjutoTponusi. AMOp(HBIE BEILIECTBA, UX OMIUYUMENbHbLE CEOLICMEA.

UucrteieBemecTBaucMecu CMecH U XUMHUYECKUE COCIUHEHUS.
['omorennble u reTeporeHHble cMmecu. MaccoBas U oObeMHast JOJH
KOMIIOHEHTOB B cMeCcH. MaccoBas 110115 ipuMecei. Pemenue 3a1a4 Ha MacCOBYIO
oo npumecen. Knaccugurayus éewjecme no cmenenu ux 4ucmomeol.

HducnepcHblie cucteM bl [loustue nucniepcHou cucremsl. JlucniepcHas
dbaza w gucnepcuoHHas cpena. Kiaccudukanus AUCHEPCHBIX CHCTEM.
Konnouonwvie oucnepcuvie cucmemul. 3onu u 2enu. 3Hauenue OUCNEPCHLIX CUCMEM 8
npuUpooe U HCU3HU Yelo8eKd.



DJIEKTPOJIUTHYECKAS qucconnanusi— 9 yacon

P a c T B 0 p bl. PacTBOpBI KaK TOMOI€HHBIE CUCTEMBI, COCTOSIIINE U3 YACTHUIL]
pAacTBOPUTENSL, PACTBOPEHHOTO BEIIECTBA WU NPOAYKTOB HMX B3aUMOJIEUCTBUS.
Pacmeopenue kax ¢guszuxo-xumuueckuii npoyecc. MaccoBas 0JisI paCTBOPEHHOTO
BeulecTBa. Tumbl pactBOpoB. Moaapuas xonyenmpayus eewecmea. MumnepanvHuie
8000L.

Teopust DIEKTPOJIUTHYECKOW AUCCONHUALMHU. ODICKTPOJUTBHl U
HENEKTPOoaUThl. CTENneHb JJIEKTPOJUTHYECKON auccoruanuu. CUIbHBIE U
cl1a0bIe PJICKTPOJUTHI. Y PaBHEHHS DJICKTPOJUTHIYSCKON aucconuanuu. Mexanuszm
ouccoyuayuu. Cmynenuamas ouccoyuayusi. Booopoouwiii noxazamens.

Kwu c oo TBl B CBEeTe TEOPHHU DISKTPOIUTHYICCKON aucconmanuu. Oormme
CBOMCTBA HEOPTaHUYECKUX U OPTAHUYECKUX KHUCIIOT. Y CJIOBUS TCUCHUS PECaKIIUU
MEXIy JJEKTpOoJUTaMu 10 KoHIa. Cneyuguueckue ceolicmea a30muoll,
KOHYEHMpUpOBaAHHOU CEPHOU U MYPABLUHOU KUCTIOM.

O CHOBAHMU S B CBETE TCOPUU DICKTPOJIUTHUECKON AUCCOLUAINU, UX
Ki1accudukanusi M OOIIHMe CBOWUCTBA. AMUHbL KAK OpeaHuyecKue OCHOBAHUS.
Cpasnenue ceoiicme amMmuaxka, MemulIamMuna U AHUIUHA.

C o 1 m B CBET€ TEOPUM DIEKTPOJIUTHUECKOW JUCCOUMALMU, HX
kiaccudukamuss u obmmue cBoucTtBa. Coau Kucivle u ocrnosnvie. Conu
opzanudeckux kuciom. Moina. DIEKTPOXUMUYECKHUN PsiJl HANPSKEHUI METAJLIIOB U
€ro HCHOJIL30BAaHUE I XapakKTePUCTUKU BOCCTAHOBUTEIbHBIX CBOWCTB
METaJJIOB.

I'm 1 p onwu3. Conyuyau rugponusa coneit. Peakius cpeast (pH) B pacTtBopax
TUJIPOJIM3YIOIUXCS CONEU. [ UOpoau3 opeanuyueckux 6e- ujecms, e2o sHaueHue.
XumMnuyeckue peakuuu— 13 yacon

Knaccudpukanus xuMudyeckux peakuui. Peakyuu, uoywue 6e3 uzmeHeHus
cocmasa sewecms. Kimaccudukanus 1o 4ucily ¥ COCTaBy pearupyromux BemecTB U
MPOJYKTOB peakinu. Peaknnu pasnokeHus, COSTMHECHU I, 3aMEIIeHUsI 1 OOMeHa B
HEOPTraHWYEeCKOW XUMHHU. Peaxyuu npucoeOuHeHusi, OmujenjieHus, 3ameujerus u
usomepuzayuu 6 opeaHudeckol xumuu. Peakyuu noarumepuzayuu Kax Yacmuuli cay4ail
peaxkyuil npucoeoUHeHus.

TerutoBoii »¢h¢GEKT XUMHUECKHUX peakiui. IK30- U DHJIOTEPMHUUYECKHUE
peakuun. TepmoxumMuueckue ypaBHEHMs. PacyeT KoaudyecTBa TEIUIOTHI MO
TEPMOXUMHUYECKUM YPABHECHHUSIM.

CkopocTh xuMuueckux peaknu H. [loHsITHE O CKOPOCTH XUMHYECKUX
peakiuii, aHaJIUTUYECKOE BBIpAXKECHHUE. 3aBUCUMOCTb CKOPOCTH PEaKIHUU OT
KOHIICHTPAIIUU, AABJICHUSI, TeMIIEpaTypbl, MPUPOJbl PEarupyrolinux BEIIECTB,
TUIOIIAAA UX COINMPUKOCHOBEHUS. 3aKOH JACUCTBYIONIUX Macc. Pewenue 3a0au Ha
XUMUYECKYIO KUHEMUKY.

K a 1t a n u 3. Karanuzaropsl. Karanuz. ['omocenuwviti u cemepoceunvli
kamanausz. llpuMepbl KaTaJUTUYECKUX MPOIECCOB B IPOMBIIUIEHHOCTH,
TEXHUKE, ObITY. DEPMEHTHI U UX OTIHYUS OT HEOPTAHUYECKUX KAaTaIu3aTOPOB.
[Tpumenenue kaTanmu3aTopoB U (GEPMEHTOB.

XumMuuyeckoepaBHOBECHU e Obpatumbeie 1 HEOOpATUMBIE PEAKITUH.
XUMHUYECKOe pPaBHOBECHE M CIIOCOOBI €ro CMEIICHUS Ha TpUMEpe MOITyUEHUs
amvmuaka. Cummes ammuaka 6 npomviunenHocmu. llonamue o6 onmumanbHulx
VCIOBUAX NPOBEOEHUS] MEXHOIO2UYECKO20 NPoyeccd.



OKHCAUTENBbHO BOCCTAHOBHUTEJIbHBIC npoueccbl. OKUCIUTENBHO-
BOCCTaHOBUTEJIbHbIE peakuuu. OKHUCIUTENbh U BOCCTAHOBUTENL. OKHUCICHHUE U
BoccTaHOBJIeHHE. COCTaBJIEHNE YPABHEHUMN OKHUCIUTEIBHO-BOCCTAHOBUTEIBbHBIX
peaKiuii MeTOJIOM 3JIEKTPOHHOTO OaaHca.

O6mue cBOoWCTBAa  METalJOB. XMMHYECKHE CBOMCTBA META/UIOB Kak
BOCCTAaHOBUTEJIEH. B3auMonencTBue MeETajuloOB €  HEMETaulaMH, BOJOM,
KHCJIOTaMU U pacTBOpaMM CoJiel. MeTauioTepMus.

Koppo3ust wMertamnoB kak  oKuciumenbHo-860CCMAHOGUMENbHbIUL — NpoYecc.
Cnoco0bI 3alIUTHI METATJIOB OT KOPPO3HH.

OOmue  CBOMCTB aHeMeTaUiIoB. XMMHUYECKHUE CBOMCTBAa HEMETAJLUIOB Kak
okucaurenen. Bs3amMmonencTBhe ¢ MeTAIaMHA, BOJXOPOJAOM M JAPYyTMMU
HeMmeTtajuiamu. CBOMCTBa HEMETAJUIOB KaK BOCCTaHOBUTENEH. B3anmopaeiicteue
C IPOCTBHIMU U CJIOKHBIMHU BEIIECTBAMU-OKUCIUTENAMU. Obwas xapakmepucmura
2an02eHos.

Onexktponui. Obwue cnocodbvl nNONYUEHUs Memaniloe U HeMemaiios.
DJIEKTPOJIM3 PACTBOPOB M PACIUIABOB JJIEKTPOJIUTOB Ha IIPUMEpPE XJIOpUAa
HaTpus. DJIEKTPOJIUTUUECKOE MOJIydyeHHE amoMuHus. [IpakTHnyeckoe 3HadueHUe
AJIEKTpONn3a. I anb8anoniacmurka u 2aib8aHoCmecus.

3 axkxuawdueHHU e IllepcnekTuBbl pa3sBUTHS XUMHYECKOW HAyKH U
XUMHUYECKOTO IPOU3BOACTBA. XUMMUS U MPOOJIEMa OXpaHbl OKPYKarOIIEH Cpeibl.

Jdemoncrpanuu. Paznuunsie ¢opmbel Ilepuonuueckoit cucremnr JI. U.
MenneneeBa. Mojenb KpUCTAUNIMYECKON pemeTky xJjiopuaa Hatpus. O0pa3nsl
MUHEPAJIIOB C MOHHOM KPUCTAJUIMYECKON PELIEeTKOM: KaabluTa, rajuta. Mojaenu
KPUCTAJUIMYECKUX PELIETOK «CYyXOro JipJa» (WJM uoja), aimasa, rpadpura (UiIu
KBapua). Mozaenb MOJSIpHOTO 0ObeMa ra3oB. TpH arperaTHbIX COCTOSIHUSI BOJIbI.
OO6pa3ubl pa3aIUYHBIX AUCIEPCHBIX CUCTEM: dMYJIbCHM, CYCIIEH3UM, adp030JieH,
renet u 3onei. Koarymsauusa. Cunepesuc. Dddext Tunnansa. HcnsiTanue
pacTBOPOB DBJIEKTPOJIUTOB W HEIEKTPOJUTOB HA MOPEAMET AUCCOLMALNU.
3aBUCUMOCTb CTE€NEHH SJIEKTPOJIUTHYECKON AUCCOLMALMNN YKCYCHOW KHCJIOTHI
oT pasbaBieHus pactBopa. IIpumepsl peakuuili MOHHOro oOMeEHa, UIYIIUX C
oOpa3zoBaHMEM OcajJika, raza WIH BOJAbl. XHUMHYECKHE CBOMCTBA KHCIOT:
B3aMMO/JICICTBHE C MeETaUlaMH, OCHOBHBIMH M aM@OTEPHBIMH OKCHIAMH,
OCHOBaHUSMM  (LlIeJJOYaMM ¥  HEpPacTBOPUMBIMH B  BOJIE€), COJISIMHU.
B3aumonencrsue a30THOU KHUCJIOTHI c MEAbIO. OO0yrnuBanue
KOHIICHTPUPOBAHHOM CEPHOW KHCIOTOM caxapo3bl. XHUMHUYECKHE CBOMCTBA
MICJ0YEeH: peakuuss HEUTpaau3aluu, B3aUMOJICMCTBUE C KHUCIOTHBIMU
OKCHJIaMH, COJISIMU. Pa3no’keHrne HEepacTBOPUMBIX B BOJE OCHOBAHUU NIpHU
HarpeBaHuM. XHMMHYECKHE CBOWCTBA COJIEH: B3aMMOJEHCTBHUE C METaJIaMH,
KHCJIOTaMHU, IIeJIo4YaMH, C JPyruMu coiassMu. ['maponms3 kapOupa KajabLus.
Nzyuenne pH pacTBOpOB TUAPOIUIYIOMIUXCS COJICH: KapOOHATOB IEJIOYHBIX
METAJUIOB,  XJIOpUJAa W anerara  aMMOHMA.  OK30TEPMHMYECKHE U
SHAOTEPMUUYECKHE XUMHUUYECKHE peaKUUH. TenaoBbIe sIBJICHUS IIPU PaCTBOPEHUH
CEpPHOM KHCJIOTBI 1 aMMHA4YHOU CEIUTPBI. 3AaBUCUMOCTh CKOPOCTH PEAKLUHU OT
NPUPOABI BEIIECTB HA IPUMEPE B3aUMOJICUCTBUS PACTBOPOB Pa3IUYHBIX KHUCIOT
OJWHAKOBOM KOHIIEHTPAIlUU C OJIMHAKOBBIMHU KyCOYKaMu (rpaHyJiaMH) LIUHKA U
OJIMHAKOBBIX KYCOYKOB pa3HbIX METaJUIOB (MarHus, IIMHKA, >Kejie3a) C
pacTBOPOM COJITHOM KHUCJIOTHI. B3anMoaencreue pacTBOPOB CEPHOU KHUCIIOTHI C
pacTBOopamMu TUOCyJIb(daTa HATPUS Pa3IUYHONM KOHLEHTPALUMU U TeMIepaTyphl.



Mogeny kunsero cios. Pa3noxeHune nepokcujia BOAOpPOJa € MNOMOIIBIO
Heopranndeckux karaauszatopoB (FeCl2, KI) u mnpupoanbix o0O0BEKTOB,

cozieprkammux Karamnasy (ceipoe mMsico, kaptodens). [Ipocreiinmmne oKUCIUTETbHO -
BOCCTAaHOBUTEIBbHBIE PECAKIIMU: B3aUMOJCHUCTBUE LIMHKA C COJISTHOM KHUCJIOTOM U
xkene3a ¢ cynbparom wmeau (II). Mogens osnektponuszepa. Mogens
AJICKTPOJIM3HON BaHHBI JIJISI TIOJTYUYCHUST AJIFOMUHUSI.

JlabopaTopHble omnbIThl. OrnpeAciieHHEe TUMNAa KPUCTALINYECKONW pEIIeTKU
BEIIeCTBA U OIMCaHUE ero CBOWCTB. (O3HAKOMIJIEHHE C JUCIEPCHBIMU
CUCTEMaMH.

Peakiuu, unyiime ¢ o6pazoBaHueM ocajika, ra3a Ui BoJibl. Bzanmoieicteue
COJITHOM KHCJIOTHI ¢ IIMHKOM, okcuiaoM meau (II), rmapoxcumom memu (11),
KapOoHaTOM Kajblius. B3aumojeicTBHe pacTBOpa THUAPOKCHIA HATPUS C
COJITHOM KHCJIOTOM B TPUCYTCTBUU (deHoipTarernHa, ¢ pacTBOPOM XJIOpH/Ia
skene3a (II1), ¢ pacTtBopom coinm amoMuHus. B3aumojeiicTBue pacTBOpa
cynbara meau (II) ¢ ’xeme3oM, M3BECTKOBOM BOJOM, pacTBOPOM XJIOpHUIa

kanblus.  [lomydyenwe  ruapokapOoHaTa  KalblUsl  B3aUMOJICUCTBUEM
U3BECTKOBOM BOAbI ¢ okcuaom yriepoaa (IV) (BblapixaeMblii BO31YX).
HcnwiTanue WHIUKATOPOM pacTBOpPOB TUJIPOJTU3YIOIIUXCS u

HETHUIPOIU3YIONINXCS coJiell. Peakums 3aMmelieHuss MeIU >KEJIE30M B pacTBOpE
cynabdara menu (II). [Tonydyenue kuciopoaa pa3yioK€eHUEM MEPOKCHUIa BOJIOPOAa
C moMoOMIIbI0 AWOKcuaa Mapranma. [lomydenme Bomopoda B3aMMOACHUCTBHEM
KHUCJIOThI ¢ 1[UHKOM. (O3HakOMJIEHHE C MpemnaparaMu ObI-OBOM XHUMHHU,
CoJiepKaIuMM YH3UMBI.

IIpakTuyeckas padora. [lonyyeHnue u pacno3HaBaHHUE T'a30B.

IIpakTyeckasi padora. Penienue s3kcriepuMeHTaIbHBIX 33/1a4 Ha
WJICHTU(PUKAIINIO HEOPTAHUYECKUX U OPTAaHUYECKUX COCTUHEHUN.
IpakTuueckass pa6or. (0717  08yXYacoeo2o  eapuawma  u3yueHus  Kypca).
['eneTnueckass CBsI3b MEXKJYy Pa3JUUYHBIMUA KJacCaMH HEOPTraHUYECKUX u
OpPTaHUYECKUX BEIECTB.






3. TemaTnyeckoe NJIAHUPOBAHME C YKA3aHHEM KOJIHYECTBA YaCOB, OTBOJMMBbIX HA OCBOECHHE KAKI0H TeMbl.
OPTAHHUYECKAA XUMHA. BA30OBBIH YPOBEHb. 10 KJIACC

Tema.
JdemMoHcTpauus ONBITOB.
HUcnoan3oBanue [HOP

OcHOBHOe€ cojlep:KaHNe YPOKa

[lnaHupyemble pe3yabTaThl

IIpenmeTHbIe

JInunocTHLIE
MeTanpeamMeTHble

TEMA 1. TEOPUS CTPOEHUMS OPTAHMYECKUX COEJIWHEHUI — 3 yaca

Hab6mronenue, Hcnonvzoeams OCHOBHEBIC
Meronpl HayuHOTO HpeAnoaokKeHue, UHTEJIEKTyalbHbIE
O3HaHUA. runoTte3a. [Touck omnepanu (Gopmynuposamo
JemoHcTpanuu. 3aKOHOMEPHOCTEM. TUIOTE3Y, NPOGOOUMb aHAITU3
BuneodparmenTsl, cinaiapl | Hay4uHslil sKCliepuMeEHT. U CUHTE3, 0000I1IeHuE,
C N300paKEHUSIMHU BriBog. 8bI561AMb TPUINHHO-
XUMUYECKOUN CIICJICTBCHHBIC CBSI3H),
nabopaTopu, POBOOUMH IKCIIEPUMEHT
NpOBeIeHUs U Quxcuposamsv e€ro

€3yJbTaThl
XAMHAYECKOTO pesy
C TIOMOILBIO POTHOTO SI3BIKA U
3KCIIEPUMEHTA.
SI3BIKA XUMUU.

[Mpenmer CraHoBieHHUE Pasznuuams npenmersl
OpPraHuYeCKOn OpPraHUYECKOU XMMHUHU KaK OpPraHUYECKOU U
XHAMUH. Hayku. Butanusm u ero HEOPraHW4eCKON XUMHH,

kpax. OnpeneneHue MHUHEpaIbHBIE U
JdeMoHcTpanmu. p pea p

AJIEMEHTHOTO COCTaBa OpraHHYecKHe BEIIeCTBa.
Konnexmus

OpTraHHYEeCKUX Knaccuduyuposamuw
NPUPOIHBIX, .

COCITMHECHUH. OpraHMYeCcKHE BEIIEeCTBa I10
HMCKYCCTBEHHBIX U

[lnaBnenue, oOyrivBaHue HX MPOUCXOKICHUIO HA
CHUHTETHYECKHX

U TOPCHUC OPraHUdYCCKUX OpPpUPOAHBIC, UCKYCCTBCHHBIC
OPTraHUYECKUX

N BeniecTB (Ha mpuMepe 1 CUHTETHYECKHE.

COCIMHEHUH,

MaTCpPHUAJIOB U

caxapo3sbl).

IIpoeooums u nabarooams

PeryasiTuBHbIe:

1. CraBuTh yueOHbIC 3a7a41 Ha OCHOBE COOTHECEHUS
TOI'0, YTO YK€ U3BECTHO U YCBOCHO y4alllUMCs, U TOrO,
4TO emI€ HEU3BECTHO.

2. CaMOCTOATENBHO O0HAPYKUBATh U (HOPMYIUPOBATH
y4eOHYIO ITPOoOIIeMy, OTIPEEIATh Iellb yueOHOM
JeSITeIbHOCTH.

Ilo3HaBaTeJIbHBIE:

1. CamocTosTENIbHO BBIIEIATH U (YOPMYITHPOBATH
NIO3HABATEJIbHYIO LIEIb.

2. AHaIM3UpOBaTh, CPAaBHUBATH, KIACCU(UITUPOBATH U
0000111aTh (aKThl U SIBICHUSL.

KoMMYHHKATHBHBIE:

1. CaMOCTOSTENEHO OPTraHU30BhIBAThH Y4eOHOE
B3aMMOJICHCTBYE B TPpyIIIe (ONpPeAeIaTh O0IIUe ey,
pacnpeensTh poJid, I0TOBapUBATLCS APYT C IPYTOM U
T.1.).

JInygocTHLIE:

1. ®opmMupoBaTh OTBETCTBEHHOE OTHOIIEHUE K
YUYEHHUIO.

2. ®opMHUpOBaTh CAaMOYBaKECHHS U IMOITUOHAIBHO-
IMOJIOKUTENBHOE OTHOIIIEHHE K ce0e, TOTOBHOCTH




U3IEIUN U3 HUX.
JlaGopaTopHbie ONBITHI.
1. Onpenenenue
3JIEMEHTHOTO COCTaBa

XUMHYECKUMN IKCIIEPUMEHT.

OTKPBITO BbBIPpAXKATh U OTCTAMBATH CBOIO MMO3UIUIO.

OpPraHUYECKUX
COEIMHEHHUI.
Teopus crpoeHus PeryisiTuBHble:

OcHOBHBIC MONOKCHILA O6vACHAMb TPUIHHLI 1. BeIgBUraTh BepCcUu pelieHus mpo0IeMbl, 0CO3HABATH
OpraHMICCKUX Teopuu crpoeHus A. M. MHOTr000pa3us ' N ’
COEIMHEHMIA. KOHEYHBIN PEe3yJIbTaT, BRIOUPATh U3 MPEIUIOKCHHBIX H

JlaGopaTopHbIe ONBITHI.

2. UsroroBienne Moaenei

MOJIEKYJI OPraHUYECKUX
COEMHEHUHN.

Bytneposa. BaneHTHOCTb.

DJIeMEeHTHI C TOCTOSHHOMN
U IIEPEMEHHOU
BaJICHTHOCTBIO.
CtpykTypHBIE POPMYITEI
HeopeaHuuecKux v
OpPraHUYEeCKUX BEIICCTB.
Tunsi yenepoousix yenouex:
JIUHEUHAas, pa3eemeieHnas,
samxHymas. Kpamnocme
XUMUYECKOU CBA3U.
Hzomepus. Buosi
uzomepuu. Ilousitue o
B3aMMHOM BJIWSTHUH
aTOMOB B MOJIEKYJax
OpPraHUYEeCKHUX BEIISCTB.

OpPraHUYECKUX BEIIESCTB U
0COOEHHOCTH CTPOCHUS
aroma yriepoza. Paziuuamo
IIOHATHUA «BAJICHTHOCTH» U
«CTETeHb OKUCIICHUSD,
onepuposams UMH.
Ompasicams COCTaB U
CTpOCHHE OPTraHUYECKHUX
COCIMHEHUU C ITIOMOIIBIO
CTPYKTYPHBIX GOpPMYyT U
MOOenuposams ux
MOJIEKYJBL. Paziuuamo
TOHSITHST KU30MEP» U
«TOMOJIOTY.

Haszvieamv n3ydeHHbIE
MOJIOKEHUS TEOPUU

XUMHYECKOTr0o CTpoeHus A. M.

bytneposa.

HACKaTh CAMOCTOSTEIHHO CPEICTBA TOCTIKCHUS TISITH.
Ilo3HaBaTeJIbHBIE:

1. CtpouTs MOTHYECKOE pacCyKIACHHUE, BKIIOYAOIIEe
YCTaHOBJICHNE TIPUINHHO- CJIEJICTBEHHBIX CBS3CH.
KoMMYHHKATHBHBIE:

1. YuutsiBaTh pa3Hbie MHEHUSI U UHTEPECH U
000CHOBBIBATh COOCTBEHHYIO MO3UIHIO.
JIMUHOCTHbBIE:

1. IlposBASITE yCTONYMBEIN Y4€0HO — MTO3HABATEbHBIH
WHTEPEC K HOBBIM CITIOCO0AaM peIlieHUs 3a/1a4.

TEMA 2. YI'JIEBOAOPOAbI U UX TTPUPOAHBIE NCTOYHUKU — 9 yacos




ITpuponHslii ra3 Kak
HCTOYHUK
YTJICBOJIOPO/JIOB.
JlemoHcTpanum.
Komneknus BeiecTts u
MaTepUaJIOB,
MOJy4aeMbIX Ha OCHOBE
OPUPOJHOIO ra3a.

IIpupoansiii ras, ero
COCTaB W HampaBJICHUS
HCIIOJIL30BaHUS B
Ka4yeCTBE TOIJIMBA U
XHUMHYECKOTO ChIPbSI.
Konesepcust memana.
Cunmes-2as u e2o
ucnonw3osanue os
HOJYYeHUSl CURMEMUYECKO20
Oen3una u Memanoa.

Xapaxmepuzosams cOCTaB U
OCHOBHBIC HaIPaBICHUS
HWCIIONb30BaHUS U
nepepadoTKH MPUPOTHOTO
rasa. Yemanaseniusamo
3aBUCHMOCTD MEXKIY
o0beMaMu TOOBIYH
npupoaHoro raza B PO u
oromxeToM. Haxooumeo
B3aMMOCBS3b MEKIY
H3y4aeMbIM MaTepHuaioM U
Oynmymiei
npogheCCuOHaATbHON
JIESITENBHOCTBIO.

IIpaBuna skonoruyecku
rpaMOTHOT'O NMMOBEACHUS U
0e30ImacHOrO OOpallleHUs C
MIPUPOJIHBIM T'a30M B OBITY U Ha
MPOU3BOJCTBE.

PerviasgsTuBubie:

1. CocTaBnAaTs (HHIUBUAYAIBHO HITH B TPYIITE) TIAH
peIIeHus TIPOoOIICMEL.

2. Paboras no maHy, CBEpsTh CBOU JICHCTBUS C LIENBIO H,
TIpH HEOOXOTUMOCTH, HCTIPABJIATEH OIMTHOKN
CaMOCTOSITEIHHO.

3. B nuarore ¢ yuuTeneM COBEPIICHCTBOBATh
CaMOCTOSITEILHO BEIPA0OTAaHHBIC KPUTCPUH OIICHKH.

ITo3HaBaTeJIbHbIE:

1. BBIsABIATD IPUYUHBI U CIAEACTBUS IPOCTHIX
SIBJICHUI.

2. Co3paBaTh CXeMaTHYECKHE MOJEIH C BEIAEIEHUEM
CYLIECTBECHHBIX XapaKTEPUCTUK O0OBEKTA.

3. IIpeobpazoBeIBaTh MHGOPMAIIMIO M3 OJHOTO BUA B
Jpyroii (TabauIly B TEKCT U TIP.).

KoMMYHHKATHBHBIE:
1. (DOpMy.TII/IpOBaTB COOCTBEHHOE MHEHHUE U IIO3HUIIUIO,




[Ipenenbhubie
YIJIEBOJIOPOIbI. AJIKAHBI.
JdemoncTpanuu.
[IapoctepxHeBble U
00BEMHBIC MOJICITH
MOJIEKYJ IIEPBBIX
IpeCTaBUTEIIEH Kilacca
ajikaHoB. PU3NYecKHue
CBOMCTBa Ira3000pa3HbBIX
(mporaH-OyTaHOBas
CMECH B 3KUTAJIKE),
)KUAKUX (OCH3UH) U
TBepabIX (TmapaduH)
aJIKaHOB: arperaTHoe
COCTOSTHHE,
PacTBOPUMOCTH B BOJIE.
I'openue nponan-
OyTaHOBOU cMmecHu
(Baxxuraika).
OTHoOllIEHHE AJIKAHOB K
pacTBopy repMaHTaHaTa
KautHsi 1 OpoMHOM Bojie/

3HadYeHUE IMIPUPOTHOTO
ra3a U WHBIX OPeASTbHBIX
YTJII€BOIOPOJIOB B KA4ECTBE
TOTIJIMBA U XUMUYIECKOTO
CBIpbsi. MeTaH u apyrue
aJIKaHbI KaK COCTaBHAsI
9acTh MPUPOTHOTO rasa.
XUMHUYECKHE CBOUCTBA
METaHa,
00yCIIOBIIMBAIOIIHE €TO
npuMeHeHue (TopeHue,
MMAPOIIN3,
raJIOTeHUPOBaHUE).

I'omomoru merana,
H30MepUsl U HOMEHKIIaTypa.
Herunpuposanue
staHa.Kpexune u
u3oMepu3ayuUs arKaHos.
Anxunvrsle paouxanei.
Mexanuzm
€80000HOPAOUKATILHO20
2aN02eHUPOBAHUS ANIKAHOS.

OmnpenensTh
MPUHAJIC)KHOCTh BEIISCTB K
pa3IMYHBIM TUIIAM
(TIpenieIbHBIM HJITH
HETIpeAeNIbHBIM) U KJIaccaM
yrinesonopoioB. HazpiBaTh
HUX 110 MEXKAYHAPOIHOMN
HOMEHKJIAType,
XapaKTepU30BaTh CTPOCHUE
U CBOMCTBA BaKHEUIIINX

MpeacTaBuTeNCH, HAOIIOAaTh U
OIMKCHIBATH JIEMOHCTPAIITMOHHBIN

OKCIICPUMCHT C ITIOMOIIbBIO

POJHOTO SI3BIKA U SI3bIKA XUMUH.
O06o011aTs 3HaHU U AeJ1aTh
BBIBOJIBI O 3aKOHOMEPHOCTSIX

W3MEHCHUS CBOWCTB
YIJICBOJIOPOJIOB B
FOMOJIOTHYECKHUX Psiiax.

Paznuyars HOHATHSA KHU30MECP» U

«TOMOJIOT».

3a/1aBaTh BOIIPOCHI, CTPOUTH IIOHATHBIE [UJIs TapTHEPA
HOHATHS.

2. YUUTHIBaTh pa3Hble MHEHUS U CTPEMHUTHCS K
KOOpAMHALMK Pa3IMYHBIX IIO3ULIUN B
COTPYAHHUYECTBE.

JIMYHOCTHBIE:

1. ITocTenenno BbBICTPAUBATb COOCTBEHHOE OEJIOCTHOC
MHPOBO33PCHHUEC: OCO3HABATH HOTpe6HOCTb u
TOTOBHOCTH K CaMOO6pa30BaHI/IIO, B TOM 4YHCJIC U B
paMKax CaMOCTOATEIbHON ACATCIIBHOCTH BHC IIIKOJIBI.

2. OneHuBath cofiepkaHue (MCXOAS U3 COLUAIBHBIX
Y IMYHOCTHBIX LIEHHOCTEH), obecneunBaroiiee
JMYHOCTHBIA MOPAJIBHBII BBHIOOD.

DTHUIECHOBbBIC
YTJIEBOIOPO/IbI, HITH
AJIKCHBI.

JemMoHcTpaumu.
[IapocrepxHeBast 1
00bEeMHasT MOJIEITH
MOJIEKYJIBI DTHJICHA.
I"'openue sTunena.
Konmexnus
«lTomuaTHUnEeH U N3aeIus
U3 HETO».
JlabopaTopHbIe ONBITHI. 3.
Ob6HapyxeHue
HENpPEJIEITbHBIX

OTHIIEH KaK
MPEICTABUTENh aJIKEHOB.
[Tonyuenue >TunexHa B
MPOMBIIIIEHHOCTH
(mermapupoBaHUE 3TaHA)
u B abopatopuu
(mermaoparanus 3TaHoia).
CaoiicTBa (ropenue,
OpoMupoBaHue,
ruapaTanusi,
MOJIMMEepU3aIus,
OKHCIICHUE PACTBOPOM
KMnO4) u npumMeHeHne

sruiieHa. [loaudTHieH.

Haszwvisame 110
MEXAyHapOaHOMI
HOMEHKJIaType alIKeHEI C
IMOMOTIBIO POTHOTO SI3BIKA U
SI3bIKA XUMUH.
Xapaxmepuszosamuo
CTpOEHUE, CBOUCTBA,
CcI0COOBI MOJTYUECHHUS U
o0JracTy IpUMEHEeHUS
STHJICHA.

Habniooame,
CaMOCTOSATEIILHO NPOBOOUMb
U onucvleams XUMUYECKUHN
AKCIIEPUMEHT.

PeryasiTuBHbIE:

1. OOHapy>xuBath U popMyIHPOBATH YIEOHYIO
pobieMy 1oJ pyKOBOJCTBOM YUHTEIIS.

2. CtaBuTh 1IeTh JAEATEILHOCTH HA OCHOBE MOCTABICHHON
po0JIeMbl U IpearaeT HECKOJIBKO CIIOCO00B ee
JNOCTIKEHHS.

3. CaMOCTOATEIbHO aHAIU3UPOBATh YCIOBUS
JOCTIDKEHHS 1IeJTH Ha OCHOBE Y4ETa BBIICIICHHBIX
y4uTeJIeM OPUEHTUPOB JEHCTBHS B HOBOM Y4EOHOM
MaTepuare.

Ilo3HaBaTeJbHbIE:

1. Onpenensrs BO3MOXKHBIE HCTOYHHKH HEOOXOJMMBIX
CBE/ICHU, TPOU3BOANUTH MOUCK HHPOPMALIIH,
AHATTM3UPYIOT U OIICHUBAIOT €€ I0CTOBEPHOCTb.

2. CaMOCTOSITENIHHO BBIIEISITh U (POPMYITHPOBATH




COEOUHEHNHN B KUIKUX Ilponunen. Yemanaenuseame 3aBUCHMOCTE MO3HABATENBHYIO I[EJTb.
HedTenpoyKTax. Cmepeopezynsaprocme MEXAY THIIOM CTPOCHUA 3. ®opMupoBaTh YMEHHUS HAOIIO1aTh, ACJIaTh BHIBOIBI
nojaumepa. OcCHOBHBIE yrmEBoz[opona " €TI0 XUMHYCCKHNMHAU HpI/I HpOBeI[eHI/H/I OIIBITOB, yMeHI/IH pa6OTaTB C KHHI‘Oﬁ
IIOHATHUA XUMHWHN CBOUCTBaMH Ha nprMepe . Hc HepPIOI[H‘ICCKOﬁ CHCTCMOﬁ.
BI)ICOKOMOJ'IueKy.]'IﬂpHBIX JJOTMYCCKUX CBA3CHU: IPCACIIbHBIN KOMMVHI/IKaTI/IBH])Ie:
CoeaMHCHUH. Peaxuum — PCAKIHMI 3aAMCIICHHA, 1. ®opmupoBaTh ymMeHUst paboTaTh B Mapax, OTBEYaTh
noJIimMepu3alu. HESIPCACIIbHBIM — pPCaKIIUH
ONHATILICH 1 061aCTH O — Ha Bonpocmu YUYUTEIs, YMETh UCTIOJIb30BATh §
N — XI/IMI/IIIGSKI/II/I SI3BIK, YMEHHE Pab0TaTh ¢ XUMHUECKON
HOﬂyquue noJjusmujiena HOCYI[OI/I. . .
nonumMepusayuei smunena, 2. Bragets MOHOJIOTHUECKOM U TUATOTHIECKOM
noaunponuienHa (i)OpMaMI/I p€ur B COOTBCTCTBHUU C HOPMAaMH POJHOIO
nonuMepu3ayue nPOnUIeHd. sI3bIKA; BhIpakaTh CBOM MBICIIH C IOCTAaTOYHOH
Ilpasuno B. B. MTOJTHOTOM ¥ TOYHOCTBIO.
Mapxoenurxosa na npumepe JIMYHOCTHBIC:
nponunena. KaaecTseHnbIe 1. IIposBIATE OTBETCTBEHHOE OTHOLICHHUE K
pCaKK Ha HCTIPENCIBHBIC 00y4€EHHUIO, YBAKHUTEILHOE OTHOLIEHHE K CTAPILKM U
COCAMHCHUA: . MJIAIIIUM TOBapHUILAM; OCO3HABATh [IEHHOCTH
obecriBeunBaHrEe OPOMHOMN
3JI0POBOTO M 0€30IMacCHOT0 00pa3a KM3HHU.
BOJBI U pacTBOpa
TIepMaHraHATa KaJIHsl. 2 (DOpMI/IpOBaTI) OTBETCTBCHHOC OTHOUICHHA K YUCHHIO,
ToMmonocuueckui pﬂ() M- T'OTOBHOCTHU U CHOCOGHOCTI/I, O6y‘laIOH_II/IXC$I K
CHOBBLX y2]l860()0p0()06, CaMOPAa3BUTHUIO U CaMOO6paBOBaHI/IIO.
usomepust (Yenepoono2o
cKejlema u noJjlodNCeHuA
KPAmHou cés3u),
Homenknamypa. llonyuyenue
3TWIEHA JIeTHaApaTanuei
9TaHOJIa U
ACTUAPUPOBAHUCM DTAaHA.
Jluenosbie Kayuyk 1 ero cBoiicTBa. Ha3zvieams 110 MeX1yHapO1HOW | PeryasiTuBHbIE
YIJIEBOJAOPOABI. BynkaHu3zamus Kaydyka. HOMEHKJIATyp€ AUECHBI. 1. BeiiensiTh 1 0OCO3HABATh TO, YTO YK€ YCBOCHO M YTO
Kaywuyku. Pesuna. M3onpen kak Xapaxmepuzoeams CTpPOEHUE, €IIC MOJUICKHUT YCBOCHUIO, OCO3HAIOT KAYCCTBO H
il/[eoM(;HCTpaHI/II/I. MOHOMEP TIPUPOTHOTO CBOWCTBA, CHOCOObI NONYUeHUsI U | YPOBEHb YCBOCHHUS.
EeJIu

(1mapocTep>KHEBBIC U
00BbEeMHas) MOJIEKYJI
1,3-0yranuena u 2 -
metui-1,3-0yraaueHa

KaydyKa.
CUHTETUYECKUI Kay4dyK.
1,3-byranuen kak MOHOMEDP
JTUBUHUIOBOTO U

obmactu npumeneHus 1,3-
OyTagueHa.

Habnrooamsv u onucvieamsw
JIEMOHCTPALlMOHHbIN

2. CtaBUTh yUeOHYIO 3a7]a4y HA OCHOBE COOTHECCHUS
TOT'0, YTO YK€ U3BECTHO U YCBOEHO, U TOTO, YTO €I1IE
HEU3BECTHO.

Ilo3HaBaTebHbIE




(n3ompeHa).
Paznoxenue kayuyka
IIpU HarpeBaHUH,
HCIIBITAaHUE
MPOIYKTOB
pa3I0XKEeHUs Ha
HEeIpe- AeIbHOCTb.
Konnexmun
«Kayuykn», «Pe3una
U 3TN U3 HEEY.

OyTaIreHOBOTO
CHHTETHYECKHUX KayIyKOB.
MHble xuMuueckue
CBOMCTBA JUECHOB:
rajioreHupoBaHME,
2UOPOcanoceHUposatue,
euopuposanue. 1,2- u
1,4-npucoedunenue.
Tonyuenue ouenosvix
y2ne6000podos memooom C.
B. Jlebeoesa u
Ode2udpuposanuem aiKaHos.
Tomonozuyeckuii pso
CONPANCEHHBIX OUCHOBBIX
271e8000p0008,
HOMEHKIamypa.

XUMHUYECKUMN DKCIEPUMEHT.

1. Tlouck u BeIIETIEHHE HEOOX0IMMOM HH(DOpMaIHH;
pUMEHEHNE METO10B MH(POPMAITMOHHOTO TTOMCKA, B
TOM YHUCJIC C TIOMOIIBIO KOMITBIOTEPHBIX CPEJICTB.

2. AHAIIM3UPOBaTh OOBEKT, BBIACIISS CYIIECTBEHHBIE
Y HECYIIIECTBCHHBIC TIPU3HAKHY.
KoMMYHHKATHBHBbIE
1. Y4utbcsi OpraHu30BBIBATh U TJIAHUPOBATH YIEOHOE
COTPYAHUYECTBO C YUUTEIIEM U CBEPCTHUKAMM.
JIMYHOCTHBIE
1. ®opMupoBaThH IO3HABATEIIHHBIC HHTEPECHI,
I/IHTCHHCKTyaHBHBIC nu TBOp“ICCKI/IC CHOCO6HOCTH.




AIleTHIEHOBEBIC
YTJIEBOOPOABI, HIIH
AJIKWHEBL.
JeMoHCTpanuu.
Moupenu
(mapocTep>kHEBast 1
00BeMHas) MOJICKYJIbI
areTuieHa. ['openue
areTUICHa.
JlaGopaTopHble ONbITHI.
4. IlonyyeHue u
CBOIICTBA allETUJICHA.

BricokoTemmeparypHoe
TUTaMsl areTUIeHa Kak
oIlHa U3 00JIacTei ero
npumMmeHenwus. [lomyuenue
areTUIeHa MUPOJIU30M
MeTaHa B KapOHTHBIM
criocobom. [lonyuenue
Kapbuoa Kanvyus.
XuMHYECKUE CBOMCTBA.
areTuIeHa:
raJIoTeHUPOBaHUE,
THAPOTAIIOTCHUPOBAHNE
(XTOpBUHUI U
MOJIMBUHUJIXJIOPH, €0
MPUMEHEHHUE), THAPATAIIHS
(peakmust

M. T'. Kyuepoga),
TpuMepHu3anus (peaxkuus
H. J. 3emuHCKOTO).
Tomonoeuueckuii pso,
Us0Mepusl, HOMEHKIAmMypa
ANKUHOB.

Haszvieams 0 MEeXIyHAPOIHOU
HOMEHKJIaTyp€ aJTKUHBI C
ITOMOIIBIO POJTHOTO SI3bIKA U
SI3bIKA XUMUH.
Xapaxkmepuzosams CTpOCHUE,
CBOMCTBA, CITOCOOBI ITOJTYYCHHUS
u 00J1aCTH TIPU MEHEHUS
anerwieHa. Habarooame,
CamocmosmenbHo nPo8oOUMs U
onuceleams XUMHIYECKUNA
AKCcTIepuUMeHT. Omauuamo
OCOOCHHOCTH peaKIuit
MIPUCOCIMHCHUS y arfleTUJICHA OT
peaKIui IIPUCOCTUHCHHUS
STHUJICHA.

PeryasiTuBHbIE:

1. CamocTosTEIFHO OCO3HABATh IPUYUHBI CBOETO
ycrexa WM HeycleXa U HaXOUTh CIIOCOObI BBIXOa
W3 CUTyalluu HEeycCIexa.

Ilo3HaBaTeJbHbIE:

1. CtpouTts MOTHYECKOE PacCyKACHNE, BKITIOYAIOIIEe
YCTAHOBJICHHUEC NPUYNHHO-CJICICTBCHHBIX CBA3CH.

2. OCyUIECTBIIATH PACIIUPEHHBIN TOUCK HHPOPMAIIUH C
HCTIONTE30BaHUEM pecypcoB 6ubmmoTek u IHTEepHETa
KoMMyHMKATHBHBIE:

1. ®opmynupoBaTh cOOCTBEHHOE MHEHUE U MO3UIINIO,
apryMEHTUPOBAaTh U KOOPJAUHUPOBATH €€ C MO3ULUSIMHU
napTHEPOB B COTPYAHUUYECTBE NPU BBIPAOOTKE 00LIETO
pelieHusi B COBMECTHOM JAESATEIbHOCTH.
JIMYHOCTHBIE:

1. BeicTpauBaTh COOCTBEHHOE IIEIIOCTHOE
MHUPOBO33pEHUE: 0CO3HABATH TOTPEOHOCTH H
TOTOBHOCTB K CaMOOOpa30BaHUIO, B TOM YHCIIC U B
paMKax CaMOCTOSATEJIbHOU e TEIbHOCTA BHE IIKOJIBI.

ApomaTtuueckue
YIII€BOJOPObI, MU
apeHsbl. JleMoHCTpanum.
O0beMHas MOJIETh
MOJIEKYJIbl OeH301a.
l'openue 6en3zomna.
OrHomienre 0eH305a K
OpoMHON(MOHOM) BOJIE U
pacTBoOpy TiepMaHTaHaTa
Kajus (Ha mpuMepe
TEXHUYIECKHUX
pacTBOpUTEIIEH,

OTkpbITHE O€H30a, €ro
CBOMCTBA U IIEPBBIE
00J1aCTH IPUMEHEHHSI.
YcraHoBIeHHE
XUMHUYECKOTO CTPOCHUSI
Oenszona. Dopmyna
Kekyue.

Cospemennvie
npeodcmasienust

0 cmpoenuu 6en3ona.
XuUMHYECKUE CBOMCTBA
OeH30I1a: raJoreHupoBaHue,

Xapaxmepuzoseams
0COOCHHOCTH CTPOCHHUS,
CBOMCTBa U 00acTH
NpUMeHeHHs1 OeH301J1a C
ITOMOIIBIO POJIHOTO sI3bIKA U
A3BIKA XUMHU.

Habniooams u onucvieams
JIEMOHCTPALlMOHHBIN
XUMHUYECKUH DKCTIEPUMEHT.

PeryasiTuBHbIe:

1. ®opmupoBaTh yMEHUE YUUTHIBATH BbIJICIICHHBIE
YUHTEJIEM OPUEHTHUPHI ICUCTBUS B

HOBOM y4e€OHOM MaTepuaje B COTPYAHUUYECTBE C
YUHUTEIIEM.

2. [InannpoBaTh CBOU JAEUCTBUS B COOTBETCTBUU C
MTOCTABJIEHHOU

3a/1aue U yCIIOBUSAMHU €€ peaanu3alyi.

3. BoiagBurate Bepcuu pemieHus npooiemsl,
0CO3HaBaTh KOHEUHBIN PE3yJbTaT, BEIOUPATh U3
MIPEIIOKEHHBIX U UCKATh CAMOCTOSITENBHO CPEICTBA
JOCTHKCHUS LS.




coAepKAIlUX apEHBbI).

HuTpoBanue. [lonyuenue
oenzona. 'omonoz benzona
— MOAYOIL.

Hed T 1 criocoOn1 ee
nepepadoTKH.
JlemoHcTpanuu.
O6pa3zoBanne

HEPTSHOW TUICHKH Ha
MOBEPXHOCTH BO/IBI.
OOHapyxeHne
HETpeIeITbHBIX
COEIMHEHUH B JXKUIKUX
HeTenmpoayKTax.
JlabopaTopHbIe ONBITHI. 5.
O3HakomiIeHHE C
kosekuuent «Hedts u
OPOAYKTHI €€
rnepepadboTKm» .

HedTs, ee cocTas,
(uznyeckre cBocTBa U
NPOUCXOIAHCOCHUE.
DKOJIOTUIECKHE
MOCIIEICTBUS pa3iinBa
HePTH U c1OCOOBI 6OPHOBI
¢ HuMu. IIpoueccel
nepepaboTku HePTH:
pexTuduKanus, KpeKUHT,
pugopmune. IIpoayKThI
rnepepaboTku HePTH U UX
HCTIOJIb30BaHUE.
THousmue 06 oxmanogom
yucue.

XapakTepus3oBaTh COCTaB U
OCHOBHBIC HAIPABIICHUS
HCTIOTB30BaHUS U
nepepadoOTKH HEPTH.
YcraHaBIMBaTh 3aBUCHMOCTh
MeX Iy o0bremMamMu JOOBIIH
HedTu B Poccun u
0101)KETOM roCcynapcTBa.
Haxonuth B3aMOCBSI3b
MEXy U3y4acMbIM
MaTepualioM u Oyayiiei
mpodeCCuOHATbHON
JIeSITeIbHOCTBIO.

IIpaBuna 3KOJIOTUYECKHU
rPaMOTHOTO MOBEACHHUS U
Oe3onacHoro oOpalieHus ¢
HedTenpoayKkTaMu B OBITY
U Ha IPOU3BOJICTBE.

O0o0111eHNEe U
cUCTeMaTHu3allvs 3HAaHUN
00 yrieBoaopoaax.

KonTpoabnasi pabora Ne
1 no teme
«YTIEBOAOPOIBDY.

Knaccudukamnus
YTJIEBOJIOPOJOB IO
CTPOCHHUIO YTIIEPOTHOTO
CKeJleTa U HAJIMYHIO
KpaTHBIX cBsizeil. B3au-
MOCBSI3b MEXJIy COCTaBOM,
CTPOEHHUEM U CBOHCTBaMU
YTIIE€BOJIOPOIOB.
I'eneTnueckas cBs3b
MEXIy KilacCaMu
YIIIEBOJIOPOIOB.

Knaccudunuponats
YTJIEBOAOPO/IBI TIO CTPOESHUIO
YTJICPOHOTO CKEJleTa 1
HAJTUYHUIO KPATHBIX CBSI3EH.
YcranaBnuBaTh B3aUMOCBSI3b
MEXJy COCTaBOM, CTPOCHHUEM U
CBOWMCTBaMH yTJICBOJIOPOIOB.
OnuceIBaTh TCHETUYCCKHUE CBSI3U
MEXTy KJTacCaMH
YTJIEBOJOPOJIOB C TIOMOIIBIO
POJTHOTO SI3BIKA U SI3bIKA XHMUH.
[IpoBouTH pedaekcuto
COOCTBEHHBIX JOCTIKEHUHN B
MO3HAHUHM XUMHH
YTJIEBOAOPOJIOB. AHAJIM3UPOBATH
pe3yabTaThl KOHTPOJIbHOU

Ilo3HaBaTe/bHbIE:

1. OcymecTBnsiTh BEIOOp Hanboee

3¢ PeKTUBHEBIX CITOCOOOB pelIeHUs 3a/1a4 B
3aBUCUMOCTH OT KOHKPETHBIX YCIIOBHH.

2. OcylecTBIATh CPaBHEHUE, KIIACCH(PHUKAIINIO,
CaMOCTOSITEJIbHO BbIOMpPas OCHOBAHUS U KPUTEPUU JUIS
YKa3aHHBIX JOTMYECKHUX OIeparLuii.

3. YMeTh ompenenaTb BO3MOXKHbIE HCTOYHUKH
HEOOXOAUMBIX CBECHHA, IPOU3BOIUTH MOUCK
UH(pOPMaLINK, aHAIU3UPOBATh U OLICHUBATh €€
JOCTOBEPHOCTb.

KoMMyHUKATUBHBIE:

1. CoBepiieHCTBOBaTh yMEHUE

JIOTOBAPHUBATHCS M MIPUXOJUTH K O0IIEMY PEIICHHIO B
COBMECTHOH JI€ATEIbHOCTH.

2. Pa3BuBaTh yMEeHHE MPOYKTHBHO pa3peniaTh
KOH(JIMKTBI HA OCHOBE Y4eTa HHTEPECOB U MO3ULUH
BCEX €r0 Y4aCTHHUKOB.

JIMYHOCTHBIE:

1. Pa3BuBaTh BHYTPEHHIOK MO3UIIUIO HA YPOBHE
TOJIOKUTETFHOTO OTHOIICHUS K IIKOJIE, TOHUMaHUS
HEOOXOJUMOCTH yUEHUSsI, BBIPAXKEHHOTO B
npeobiagaHuy yueOHO-TI03HABATEIbHBIX MOTHBOB U
MPEIMOUYTEHUH COIUANTBHOTO CIoc00a OIIEHKH 3HAHUI.
2. ®opMUPOBATH IKOJIOTUIECKOE MBIIIJICHUE: YMEHNE
OLCHUBATDH CBOIO ACATCIIBHOCTD U MMOCTYIIKU APYTUX

JIIO,I[eﬁ C TOYKHU 3PCHUA COXpPAaHCHUSA 0pr>1<a}omel71 CpCAbl.




paboThI U BBICTpanBaTh MyTH
JOCTHIKEHHS JKEJIAa€MOTI'0 YPOBHS
YCIIEIIHOCTH.

TEMA 3. KUCJIOPOACOAEPXAIIME OPTAHUYECKHUE COEJJUHEHWA — 7 yacos

CroupTsl.
JemMoHcTpanuu.
Mogenu
(mmapocTep>KHEBBIC U
00BEMHBIC) MOJICKYJT
CHUPTOB: METaHOJIA,
ATaHOIIA,
SMUNEH2TUKONA T
riunepuHa. ['opeHue
3TaHoJIA.
BszaumoneiictBue
3TaHOJIa C HATPUEM.
ITonmyueHue sTuneHa
W3 ATaHOJIA.

JlaGopaTopHblie ONbITHI. 6.

CBoiicTBa ATUIIOBOTO
crnupra. 7. CBoiicTBa
TJIUIEpUHA.

OTHIIOBBIN CITUPT U €TO
cBoricTBa. OKHCIICHUE
3TaHOJIa
(bepmenTaTuBHOE,
okcumom meau (11)).
XUMHUUYecKue cBOHMCTBA
dTaHOJA: JeTHUApaTAIHS,
B3aMMOJICHCTBHE C
HaTpUEM, TOPCHUE.
ITomyyeHnue sTaHONA
rugpaTaluen >TUJICHa,
WeNOYHBIM 2UOPOTUZOM
eanoceHsamana, OpoKeCHUEM
caxapos.
I'omonoruueckuit psig
OJIHOATOMHBIX CITUPTOB,
U30MEpHs, HOMEHKJIaTypa.
MHOroaToMHBIE CIUPTHI:
DMUAEH2IUKONb, TITUTICPUH.
KauectBenHas peakuus
Ha MHOTOAaTOMHEBIE
CHUPTHI.

Haszvieams 110
MEXAYHapOaHOM
HOMEHKJIAType CIIUPTHI.
Xapaxmepuszosamo

CTpO€HUE, CBOUCTBA,
CMOCOOBI MOTYYEHHUS U
001aCcTH IPUMEHEHHUS
3TaHoJa U IIIUIEpPHHA C
MIOMOIIBIO POOHOTO S3bIKA U
A3bIKA XUMUU.
Knaccuguyuposams cuupthl
10 UX AaTOMHOCTH.
Habnaooams, camocmosmenvro
npo8ooOUMb U ONUCHIBANb
XMMHYECKUH DKCIEPUMEHT.

PeryasitTuBHbIC

1.ChopmupoBaTh yMEHUE aIEKBATHO OLICHUBATH CBOU
3HAHUS U YMEHUSL.

2.®opMHUPOBATh HHTEIUIEKTyalIbHbIE U TBOPUYECKUE
CIIOCOOHOCTH.

Ilo3HaBaTeIbHbIE

1.ChopMupoBaTh yMEHHE aHATH3UPOBATH,
CpPaBHUBATH, KIIACCH(PUIIUPOBATH M 00001IaTh (DAKTHI U
SIBJICHUS;

KoMMyHHKATHBHbIE

1.ChopMupoBaTh yMEHHE MIPEICTABIATH
poJIeNlaHHy 0 paboTy.

2. ®opmupoBaTh yMEHHs paboTaTh B Mapax, OTBEYATh
Ha BOIIPOCHI YUUTENS, YMETh UCIOJb30BaTh
XUMHUYECKUM SI3BIK.

JINYHOCTHBIE

1. ®opmupoBaHre HHTEpECa K HOBOMY MPEIMETY.

2. ®opMHpoOBaHHE yUeOHO-TTO3HABATEIILHOTO
MHTEpeca K HOBOMY YU4eOHOMY MaTepHalty U crocodam
pelIeHns] HOBOM YaCTHOM 3a/1auH.

KaMeHHBIi1 yroJs.
JemoHcTpanuu.
Komnexuus

«KamMeHHBIN yroab».
Konnexkuust npoayKToB
KOKCOXUMHUYECKOTO
MIPOU3BOJCTBA.

KameHnHsbli1 yroiis 1 ero
HCIIOJIb30BaHHUE.
KokcoBanne kaMEHHOIro
YIS, BAXKHEHIINeE
MNPOIYKTHI
KOKCOXHUMHYECKOTO
MPOMU3BOJICTBA.

Xapaxmepuszosamo
MIPOUCXOXKICHUE U OCHOBHEIC
HaMpaBJICHUS UCITOJIb30BaHUS
" iepepadoTKu KaMEHHOTO
YT,

Yemanaenuseame
3aBUCHUMOCTD

MeXJ1y o0beMaMu 100bIYU
KaMEHHOro yris B PO u

PeryasiTuBHbIE:

1. CaMocCTOATEIHEHO AHAJIM3UPOBATL YCJIOBUSA
JOCTUKEHHUS 11eJTH Ha OCHOBE y4€Ta BBIJI€TICHHBIX
yUUTENEM OPUEHTHPOB JEHCTBUS B HOBOM yU4eOHOM
MaTepuare.

2. Ocy1iecTBIATh KOHCTaTUPYIOIUI 1
MIPeIBOCXHUIAIOUINI KOHTPOJIb MO PE3yJbTaTy U MO
crnocoO0y AeWCTBUS; aKTyaJIbHBI KOHTPOJIb HAa YPOBHE




OI0IPKETOM.

Haxooums B3auMOCBSI3b
MEXTy U3ydacMbIM
MaTepuaaoM u Oyayiei
npodeccuoHaIbLHON
JEeSITCIIBHOCTBIO.

ITpaBuia sxko0rn4ecKu
IPaMOTHOIO ITOBEICHUS U
6e301acHoro oOparieHus ¢
KaMEHHBIM YTJIEM H
NPOAYyKTaMH
KOKCOXUMHUYECKOTO
MPOM3BO/JICTBA B OBITY U
NPOMBIIIJIEHHOCTH.

®eHou. [leMoHCTPAaLUK.
O0BeMHast MOIEID
MOJIEKYJIbI (peHoa.
PactBopumocTts ¢deHona B
BO/I€ IIPU KOMHATHOM
TEMIIEpaType U Ipu
HarpeBaHUU.
BzaumoneiictBue enona
C pacTBOPOM LIEJIOYH U
OpPOMHOI1 BOJIOM.
KauecTtBeHHas peakuus
Ha ()eHOJI C XJIOPUJIOM
skenesa (II1).

CtpoeHue MOJIEKY bl U
(buznyeckre cBOMCTBa
¢dbenona. Bzaumnuoe
BIIMSIHHE aTOMOB B
MOJIEKYJIaX OPraHuYECKHUX
BEIIECTB Ha IIpUMepe
¢denona. XumMuueckue
cBOMCTBa (peHona,
MOJITBEPIKIAIOIINE
B3aWMHOE BIISTHUE
aTOMOB: KHCJIOTHBIE
CBOICTBA, peakuu
rajoreHUpOBaHUS,
HuTpoBaHus. [loryuenue
(beHoa u3
KaMEHHOYTOJIbHOM CMOJIBI U
U3 NPoOU3- BOOHHIX DEH301A.

Xapaxkmepuzosamo
0COOEHHOCTH CTPOCHHUS U
cBoOMCTBa (peHOJIa HA OCHOBE
B3aUMHOT'O BJIUSIHUSI aTOMOB B
MOJIEKYJIE, a TAKKE CIIOCOOBI
MOJy4YeHHUs] U 00JIacTh
NpUMEHEeHus (peHomna c
ITOMOIBIO POJHOTO SI3bIKA U
si3pIKa XUMUH. Habarooams u
onucsl8amow
JIEMOHCTPALlMOHHBIN
XUMHYECKUUN SKCTIEPUMEHT.
Cobnrooams nipaBuia
SKOJIOTMYE€CKH I'PAMOTHOTO U
0e3011acHOTO O0palIeHus C
TOPIOYMMHU U TOKCUYHBIMU
BEIIECTBAMH B OBITY U
OKpY’Karolleu cpele.

IIPOU3BOJILHOTO.

ITo3HaBaTebHbIE:

1. Co3maBaTh u mpeoOpa3OBEIBATE MOIEITH U CXEMBI IS
peleHus 3aa4.

2. O6001mAaTh MOHATHSI — OCYIIECTBIAThH

JIOTHYECKYIO OIEPAIHIO.

KoMMyHHKaTHBHbIE:

1. ®opmynmrpoBaTh COOCTBEHHOE MHEHHE U TIO3ULUIO,
apryMEeHTHPOBATh U KOOPAUHUPOBATH €€ C IO3ULUAMU
napTHEPOB B COTPYTHUUECTBE MIPU BBIPAOOTKE 001IIeT0
pELIEHNs B COBMECTHOM AEATEIbHOCTH

JINYHOCTHBIE:

1. ®opMupoBaTH OTBETCTBEHHOE OTHOIICHHS K YUEHHIO,
TOTOBHOCTH M CLIOCOOHOCTH, 0OYYaIOIINXCS K
CaMOpa3BHTHIO U CAMOOOPa30BAHUIO.

2. ®opMHUpOBaTh CITIOCOOHOCTH K IIEJIETIONaraHHIo,
CaMOCTOSITEIIbHOM MMOCTAHOBKE HOBBIX YUYEOHBIX 33/1a4 U
MIPOEKTHUPOBAHUIO COOCTBEHHON Y4eOHOH JIesITeIbHOCTH.




AJLIETUIbL.
JlemoHcTpanuu.
Monenn
(mmapocTep>KHEBbIC U
00BEMHBIC) MOJICKYJT
MeTaHaas U dDTaHalsl.
O3HaKOMIJIEHUE C
KOJUIEKIIUEN
IJIACTMAacC

1 W3NS U3 HUX.
JlabopaTopHbie ONBITHI. 8.

CaoiicTBa opmanbaeruaa.

IIpousBoacTeo u
HCIIOJIb30BaHUE
CTPOUTEIBHBIX U
OTJICIIOYHBIX MAaTEPHUATIOB
Ha OCHOBE TIOJINMEPOB U3
(beHoOhOopMAITBICTUTHBI
X CMOJI ¥ UX aHAJIOTOB.
dopmanbaerua, ero
cTpocHHE U (pU3MIecKue
CBOMCTBa. Dopmanun.
XHUMHUYECKHUE CBOUCTBA
dbopmanpreruaa:
TUIPUPOBAHUE,
okucienue. Peaxyuu
RONUKOHOEeHCayUuU.
I'omosnoruueckui psia
aITbJICTUI0B, U30MEPHSI,
HOMEHKJIaTypa.
KauecTBenHas peakuus Ha
ATBJACTUAHYIO TPYIIITY.
ITonmyueHue
dbopmansaeruga u
aleTaibaeruia

U3 COOTBETCTBYIOIINX
cnupToB. [lonamue o
KemoHnax. Anvoezuovt u
KemoHbl 8 Npupooe.

Xapaxmepuzosams
0COOCHHOCTH CBOUCTB
bopmanmsaernga u
areTagbJAeruaa Ha OCHOBE
CTPOEHUS MOJIEKYJI, CIIOCOOBI
MOJIYYCHUS U UX 00JacTH
MPUMEHEHHUS C TTOMOIIBIO
POZIHOTO SI3BIKA U SI3BIKA
XUMUH.

Habnrooams, onucvieams u
npoeooUNs XUMHUICCKUN
SKCHEPUMEHT.

Cobntooams TipaBuia
AKOJIOTUYECKHU IPAMOTHOTO U
0e30ImacHOro OOpalleHUs C
TOPOYUMHU ¥ TOKCUYHBIMU
BEIIIECTBAaMU B OBITY U
OKpY’KarollIeu cpejie.

PeryasTuBHbIe:

1. BHocuth He0OX0AMMBIE KOPPEKTUBEI B JIeiicTBHE
IIOCJIE €r0 3aBEpPLICHUS HA OCHOBE €r0 OLICHKHU U y4deTa
XapakTepa CJIeJIaHHbIX OIINOOK.

2. OcymecTBIIATh KOHCTATUPYIOLIHHA 1
IIPEIBOCXUIIAKOIINN KOHTPOJIb 110 PE3YJIbTaTy U 110
crnoco0y ACWCTBUS; aKTYaJIbHBIA KOHTPOJIb HA YPOBHE
IIPOU3BOJIBHOTO.

3. BeiiBurath BEpCUu pemieHus mpooieMsl,
0CO3HaBaTh KOHEUHBIN Pe3ysbTaT, BEIOUPATh U3
IIPEIOKEHHBIX M UCKATh CAMOCTOSITENIBHO CPEACTBA
JOCTUKECHUS LIEIIH.

Ilo3HaBaTeabHbIE:

1. ®opmupoBaTh YCTOWYUBBIN yueOHO-
MI03HABATEILHOTO HHTEPEC K HOBBIM OOIIIUM CITOCOOaM
peleHus 3a1a4.

2. ®opMHpOBaTh YMECHUS YCTAHABIHUBATH CBS3H MEKIY
p€ajibHO Ha6J'IIO,I[aCMI>IMI/I XUMHUYCCKHUMU ABJICHUAMHA U
nmpoueccaMu, MpoOUCXOAAIIMMU B MUKPOMHUPE, 0OBACHATD
IMPUYNHBI MHOFOO6pa3I/I$I BC€HOICCTB, 3aBUCUMOCTDb UX
CBOMCTB OT COCTaBa U CTPOCHMU, a TAKIKC 3aBUCUMOCTD
NPUMCHCHUS BCUICCTB OT UX CBOMCTB.
KoMMyHUKaTHBHBIE:

1. ApryMeHTHUpPOBaTh CBOIO MO3UIUIO U
KOOPAMHHUPOBATH €€ C

NO3ULUSAMH IAPTHEPOB B COTPYJHUYECTBE IIPU




KapOoHOBBIE KHUCIIOTHI.
Jdemoncrpauuu. Moaenu
(mapocTep>KHEBbIE U
00BEMHBIC) MOJICKYJT
MYpPaBbUHOMN U YKCYCHOM
kuciioT. O6pasiel
HEKOTOPBIX KapOOHOBBIX
KHCJIOT: MypaBbUHOMH,
YKCYCHOM, OJIEMHOBOM,
CT€apHuHOBOM,
wasenesoll, OeH30UHOl,
aumonnou. OTHOLIEHUE
pa3IHMYHBIX KapOOHOBBIX
KHCJIOT K BOJIC.
[Tosny4denue Ci10KHOTO
adupa peaknuen
aTepupUuKaIvU.

JlabopaTopHblie ONbITHI. 9.

CaolicTBa yKCYCHOI
KHCJIOTHI.

KapOoHoBEI€ KHCIOTHI B
MIPUPOJIE U B OBITY.
XUMHA4YECKHE CBOUCTBA
KapOOHOBBIX KUCJIOT B
CpPaBHEHHUHU CO CBOMCTBaMM
COJISTHOM KHCJIOTBI
(B3ammopencTBHe ¢
MeTaJlJlaMHi, OC- HOBHBIMHU
OKCHJIaMH{, OCHOBAaHUSIMH,
coJIsiMH). YKCyCHast
KHUCIIOTa KaK ciIaObIi
3JIEKTPOJINUT, HOHHBIE
YpaBHEHUsI peaKkLuii ¢ ee
y4acTHEM.

Peakuus srepudukanum.
I'omomnorunueckuit psg
OpEaEIbHBIX
OJTHOOCHOBHBIX
KapOOHOBBIX KHCIOT,
H30Mepus, HOMECHKJIaTypa.
[Nonyuenue mypasvunoii n
YKCYCHO KHCJIOT.
Omoenvuvie npedcmagumenu
KUC- JIOM UHO20 CIMPOEHUSL.
07IeUH06as, TUHONIEBAs,
JIUHOJIEHOBAS, AKPUTI08AS,
waeenegas, OeH3oNuHas.

Xapaxkmepuzosambo
0COOEHHOCTH CBOMCTB

KapOOHOBBIX KHCJIOT HA OCHOBE
CTPOCHUS UX MOJICKYJI, a TAKXKe
CIOCOOBI TIOJTyYSHUSI U 00JIaCTH

MIPUMEHEHUS MYPABbUHOU U

YKCYCHOM KHMCJIOT C IIOMOIIBIO
POJIHOTO SI3bIKA U sI3bIKa XUMUH.
Paznuuams o0111€E, OCOOEHHOE

1 €JUHUYHOE B CTPOCHUHU U
CBOMCTBaxX OPraHUYECKUX

(mypasbumnoil v yKCyCHON KHCIIOT)

OIIMCHIBATh U MPOBOJIUTH
XUMHYECKUHN IKCIIEPUMEHT.
Cobnrooams tipaBuia
AKOJIOTUYECKH I'PAMOTHOTO U
Oe3omacHOro ooparie-us ¢
TOPIOYMMHU B TOKCUYHBIMH
BEllIECTBAaMU B OBITY U
OKpY’Karolleun cpeae u
HEOPTAaHUYECKUX KUCIIOT.
Habnrooams, onuceisams u
npo8o-ums XUMAYECKUN
skcniepumeHT. Cobarooamu
MpaBHIIa YKOJIOTUIECKHU
rPaMOTHOTO U 0€30I1aCHOTO
oOpallleHUs ¢ TOPIOYUMHU U
TOKCUYHBIMHU BEIISCTBAMHU B
OBITY M OKpY’KaIoIleH cpene.

BBIPAOOTKE OOIIEro pereHusi B COBMECTHON
EATEILHOCTH. 2.
AJIEKBaTHO MCIIOJIB30BaTh PEUEBBIC CPEICTBA IS
peleHMsl pa3InYHbIX KOMMYHHKAaTUBHbIX 33/1a4;
BJIAJIETh YCTHOW U IIMCbMEHHOU PEYbIO; CTPOUTH
MOHOJIOTUYECKOE KOHTEKCTHOE BBICKa3bIBAHUE

JInyHOCTHBIE:

1. YMeTb onleHuBaTh NPaBUILHOCTD BHIIONHEHHST y4eOHOH
3aa4u, COOCTBEHHBIE BO3MOKHOCTH €€ PELICHHUS.
2.AHaNM3UPOBATh IMOIIMOHAIBHBIE COCTOSHHUS,
MOJTyYeHHBIE OT YCIEIIHOM (HeyCIeHoil)

JEsITebHOCTH, OLICHUBATh UX BIUSHUE HA HACTPOCHHE
YeJIOBEKa.

CnosxxHble 3 HUpHL.
JKupsr.
JdeMoHcTpanmu.
Komnexuus numeBbIx
)KUPOB U Macell.
PactBOopumocTs
KUPOB B

HN3yuyeHne coctaBa :XUPOB.
JKupsl pacTUTENBLHOTO U
’)KUBOTHOT'O
MPOUCXOXKJIEHUS,
pas3inuus B UX COCTaBE.
I'maponus KupoB u ux
oMbUIeHHE. MbLial

Xapaxmepuzosams
0COOEHHOCTH CBOMCTB KHPOB
Ha OCHOBE CTPOCHUS X
MOJIEKYJI, a TaK)Ke
KJaccU(UKAIINHU KUPOB T10
WX COCTaBy U
MPOUCXOKACHHUIO U

PeryasiTuBHbIE:

1. IInanupoBath CBOM IEHCTBUS B COOTBETCTBHHU C
MOCTABJICHHOM

3a7]a4€il U YCIOBUSIMH €€ peaIn3alnu.

Tlo3zHaBaTeJIbLHBIC:




OpPTaHUYECKUX U
HEOPTaHUYIECKUX
pacTBOPUTEIISIX.
N3roroBneHne Mplia.
Konnekmus o6pas3moB
MPUPOIHBIX TTaXydIHX
3(HUPHBIX Macel.
Konnekmus KuIKux u
TBEPABIX MOIOTITAX
cpeactB. CpaBHEHHE
MOIOIIUX CBOMCTB
pacTBOPOB MbLIA U
CTHPAITLHOTO

MOPOIIKA.
JlaGopaTopHble ONBITHI.

10. CgoiicTBa >xuposB. 11.

CpaBHEHUE CBOICTB
pacTBOpPOB MbLja U
CTUPAJILHOT'O ITOPOLIKA.

Cunmemuueckue moroujue
cpeocmea (CMCQ).
OKonozuueckue acnekmoi
npumenernuss CMC.
I'mapupoBaHue KUAKUX
»kupoB. [IpouszBojsicTBO
TBEPIBIX KUPOB HA
OCHOBE PaCTUTEIIBHBIX
macen.llonstue o
CIIO)KHBIX 3 Hpax.
CnosxHble 3¢Upbl
OJTHOOCHOBHBIX
KapOOHOBBIX KHUCIIOT U
OHOATOMHBIX CITUPTOB.
Hzomepus u
HOMEHKIAMYPA CNLONHCHBIX
agupos. Peakuus
srepudukanun. CIoKHbIE
a¢upsl B mpupoae. Kupsl
KaK CJIOHBIE 3QHUPBI
TJIMIIEpUHA U BBICIIUX
KapOOHOBBIX KHUCIIOT.

MPOU3BOACTBO TBEPIBIX
’)KUPOB Ha OCHOBE
pactutenbHbIX Maces. Ha
OCHOBE peakIuu
sTepudUKaAITHU
Xapaxkmepu3oeams COCTaB,
CBOWCTBa M 00J1aCTH
MPUMEHEHHUS CITOKHBIX

3¢ upoB.

Habnrooams, onucvieams u
npoeooUNs XUMHUICCKUN
AKCHEPUMEHT.

Cobntooams TipaBuia
AKOJIOTUYECKHU I'PAMOTHOTO U
0e30I1acHOro OOpalleHUs C
TOPOYUMHU ¥ TOKCUYHBIMU
BEIIIECTBAMU B OBITY U
OKPY’KarollIeu Cpesie.

1. OcymecTBnsiTh BEIOOp Hanboee

3(PeKTUBHEBIX CITOCOOOB peIIeHUs 3a/1a4 B

3aBUCUMOCTH OT KOHKPETHBIX YCIIOBHH.

2. OcCylIecTBISATh CPABHCHHE, KIIACCH(PUKAIIUIO,
CaMOCTOSITENILHO BHIOMpPAast OCHOBAHUS U KPUTEPUU JIJIS
YKa3aHHBIX JJOTHYECKUX ONIEpPALUi.

KoMMmyHuKaTHBHBIE:

1. CoBepiieHCTBOBaTh yMEHUE

JIOTOBApHUBATHCS M MPUXOJUTH K O0IIIEMY pEIICHUIO B
COBMECTHOH JI€ATEIbHOCTH.

JINUHOCTHBIE:

1. Pa3BuBaTh BHYTPEHHIOIO MMO3ULIMIO Ha YPOBHE
ITOJIOKUTEILHOTO OTHOIIEHHUS K IITKOJIE, IOHUMAaHUS
HGO6XOIII/IMOCTI/I yquI/m, BI)Ipa)KeHHOI‘O B
npeobnagaHuy yueOHO-1103HABATEIbHBIX MOTUBOB U
MPEANOYTEHUHU COLMAIBHOTO CIIOC00a OIEHKHU 3HAHUM.

YrineBoanl.
JemoHcTpanuu.
Komnekmus
KpaxmaliocoAaep Kaliu
X OPOAYKTOB IMUTAHUS
U TIPOAYKTOB Ha
OCHOBE CaXxapo3Hl.
Bzaumoneiicteue
TIJIFOKO3BI U CaXapO3bl
C TUJIPOKCHUIIOM MEIU
(11).

JlaGopaTopHble ONBITHI.
12. CpoiicTBa
TJTFOKO3EI. 13.
CaoiicTBa Kpaxmarla.

CocraB yriIeBOI0B, X
HaXO0X/ICHUE U POJIb B
npupojie. 3HaueHue
YIJICBOJOB B TEXHUKE,
OBITY, Ha IPOU3BOJICTBE.
Knaccudukamnus
YIJIEBOJAOB: MOHO-, TH- U
noJincaxapuanl. Cmpoenue
MOJIEKYJIbl 2THOKO3bL.

JIBOMCTBEHHOCTH
(yHKIIMY OpraHUYeCcKOTO
BEIIIECTBA HA IIpUMEpE
TITIOKO3BI
(ampmerngocupT).
XUMHYECKHE CBOMCTBA
IJIFOKO3bI, JOKAa3bIBAIOIIHE

Xapaxmepuzoeamsb cocTa
YIJIEBOJOB U X
KJ1accu(UKaLUIO Ha OCHOBE
CIIOCOOHOCTH K TUAPOJIU3Y.

Onucvléams CBOMCTBA
IJIFOKO3BI KaK BEIIECTBA C
JIBOMCTBEHHOW PyHKIIMEH
(ampmerngocnupTa).
Yemanasnueame
MEKIPEIMETHBIC CBSI3U
XUMHUH U OMOJIOTUH Ha
OCHOBE PaCKPBITHS
OMOJIOTUYECKOH POJIH U
XUMHUYECKUX CBOMCTB
BaXHEUIINX IpEICTaBUTENCH
MOHO-, - U

PeryasTuBHbIe:

1. CamocrosTenbHO 0CO3HABATh IPUYUHBI CBOETO
ycIiexa WK Heycrexa U HaXO/AUTh CIIOCOOBI BBIXO/A
W3 CUTYyaIlH HEeycIexa.

Ilo3HaBaTeJbLHBIC:
1. CTpOI/ITI: JIOTUYECCKOC paccymueHHe, BKJIFOYAKOIIICEC
yCTaHOBJIeHI/Ie HpI/I‘H/IHHO-CJIe):[CTBeHHLIX CBS[3eI>'I.

KoMMmyHuKaTHBHBIE:

1. ®opmynupoBaTh cOOCTBEHHOE MHEHHUE U MIO3UIINIO,
apryMEeHTHPOBATh U KOOPAUHUPOBATH €€ C O3ULUSAMU
MapTHEPOB B COTPYAHUUYECTBE MPHU BBIPAOOTKE 001IETO
pELIEeHNs B COBMECTHOM €ATEIbHOCTH.




JIBOMCTBCHHOCTE €€
(byHKIMN: TUIPUPOBAHUE,
B3aNMOJCHCTBHUE C
ruapokcuaom meau (1),
OKHCJICHHE
(pepmenmamusnoe,
peakus «cepeOpsHOTO
3epkaiia»). bpoxenue
TII0KO3bI. @OTOCHUHTES.
dpyxkmosa xaxk uzomep
entoxo3zvl. Caxaposa Kak
MPEeACTABUTEIb
JINCaxXapHioB.
Ilpouszsoocmeo caxapa.
IMonucaxapuasl: Kpaxmai,
uesutroao3a. CpaBHeHUE
HUX CTPOEHUSA

u cBoiicTB. KauecTBeHnHas
peaKIus Ha KpaxmaJl.

noJimcaxapuaoB.

Habnrwoams, onuceieams u
npo6oOUMbs XUMHUYCCKHUH
SKCHEPHUMEHT.

Cobooams ipaBuiIa
TEXHUKHU 0€30TIaCHOCTH MPHU
paboTe B KaOMHETEe XUMHUHU.

JIMUHOCTHbDIE:

1. BeicTpauBaTh COOCTBEHHOE IIEIIOCTHOE
MHPOBO33PEHUE: 0CO3HABATH MOTPEOHOCThH U
TOTOBHOCTB K CaMOOOpa30BaHUIO, B TOM YHCIIC U B
paMKax CaMOCTOHTeﬂbHOﬁ ACATCIIBHOCTHU BHC IIKOJIBI.

TEMA 4. ABOTCOJAEPXAIIME OPTAHUYECKHUE COEJJUHEHM- 8 uacos

AMWHBI. AHUJIHH.
Jdemoncrpauuu. Monenu
(1rapo- cTep>KHEBBIE U
00BbEMHBIE) MOJIEKYJI
METHJIaMHUHA U aHWJIWHA.
du3nyecKue CBOMCTBA
aHWJIMHA: arperaTHoe
COCTOSIHHE, 1IBET, 3aIiax,
OTHOIIIEHUE K BOJE.
B3anmoneiictBue
aHWJIMHA C KUCIIOTaMU.
B3aunmoneiictBue
razoo0pa3HbIX
METHWJIaMHWHA U XJIOPOBO-
nopoja. OTHOIIEHHUE
aHWJIMHA K OpOMHOM

IIpuponnble KpacuTenu
KakK NMPOU3BOJHbIE
aaunuHa. OTKpBITHE U
CTPYKTypa aHWJIHHA.
AmuHorpynmna. OCHOBHEBIE
CBOMCTBAa AaHWIHHA.
bpomupoBanue aHWIMHA
(kauecmeennas pearxyus
Ha anunun). Bzaumnoe
6AUAHUE AMOMOE 6
MOAEKYAAX OP2AHUYECKUX
coeOuHeHul Ha npumepe
anununa. Ilonyuenue
aHuInHA. Peakmmsa

H. H. 3ununa.

Xapaxkmepuzoeamo
OCOOCHHOCTH CTPOCHHUS U
CBOMCTBa aHMJIMHA Ha YeHUS
U obJ1acTu IIPUMCHCHUS
AaHWJIMHA C TOMOMIBLIO
POAHOTO sA3bIKA

1 A3bIKa XUMHH.

Habnrooams u onuceieams
I[eMOHCTpaL[HOHHLIfI
XUMHYECCKUH OKCIICPUMCHT.
Cobnrooams TipaBuia
AKOJOTMYE€CKU TPAMOTHOTO U
0e301macHOTO OOpallIeHus C
TOPIOYUMHU U TOKCUYHBIMU
BEIIECTBAMU B OBITY U
OKpY’Karollleun cpele.

PeryasiTuBHbIE:

1. Bnaners o0cHOBaMU CAMOKOHTPOJISI, CAMOOLIEHKH,
HNPUHATHS peILIEHUH U OCYIIIECTBICHUS OCO3HAHHOIO
BbIOOpA B y4eOHOM 1 MO3HABATENbHOM 1€ATEIbHOCTH.
2. Bei6op Hanbomnee 3¢ (heKTUBHBIX CITOCOOOB
pelIeHws 3a/1a4 B 3aBUCIMOCTH OT KOHKPETHBIX
YCIIOBUH.

Ilo3HaBaTe/IbLHbIE:

1. YMeeT BBIMONHATE JIOTHYECKUE AEHCTBUS
abcTparupoBaHusl, CPABHEHHUSI, HAXOXKJICHUS OOIINX
3aKOHOMEPHOCTEM, aHaIN3a, CHHTE3A.

2. BHOCUTH HEOOXO0IUMBIE TOTIOTHEHUS U KOPPEKTHUBHI
B IUIaH U CMIOCOO JACHCTBUS B CITydae PacXoxACHUS
ATaJIOHA C PEATBHBIM JEUCTBUEM U €TI0 IPOJLYKTOM.




(nomHOM) BOJIE.
Komnneknys aHUJIMHOBBIX
KpacuTenen u
npernapaToB Ha OCHOBE
AaHWJINHA.

AMWHOKHCIIOTHI.
JdemoHcTpanum.
AnTeyHble mpenapaThl,
coeprKaline
AMUHOKHCIOTHI.
Y1akoBKH OT
MIPOIYKTOB,
coaeprKalux
aMUHOKHCIOTHI U UX
coiy (MpOAYKThI
NUTAHUS,
coJieprkarue
BelleCcTBa C KOJaMH
E620 — rnyra-
MHMHOBas KUCJIOTa,
E621 — rnyramu- Hat
Hatpust, E622—525
— IJIyTaMH- HaTbI
JIPYTUX METAJJIOB,
E640 —riunun, E64 1

AMUHOKAIIPOHOBAS
kuciora. IlonnaMugaeie
BOJIOKHA, KaIlpOH.
Peaknmsa
MOJIMKOHICHCAITAH.
Tonsamue 06 amuoax
KapOOHOBLIX KUCTION.

IToustue 00
aMHUHOKHCIOTaX.
AMUHOKHCIOTBI KaK
OU(YHKIIMOHAITLHBIC
amM@oTepHbIC COCTUHCHHUSI.
dusnyeckre CBOMCTBA
aMHUHOKHCIIOT.
Ocobennocmu
ouccoyuayuu AMUHOKUCIOM
6 60OHbLIX PACMBOPAX.
Bunonspnere uonwt.
Knaccudukanus u

Onucwvliéams CBOUCTBA
aMHHOKHCIIOT KaK

O YHKITMOHAITBLHBIX
aM(OTEePHBIX COSTMHCHHU.
Yemanasnuseame
MEXKIPEIMETHBIC CBSI3U
XUMUU

U OMOJIOTMH Ha OCHOBE
pacKpBITHS OMOJIOTHISCKOMN
pOJIM ¥ XUMUYECKUX CBOWCTB
AMHHOKHCIIOT.

Habniooams u onuceieams
JIEMOHCTPALMOHHBIN
XUMHUYECKHUH DKCIIEPUMEHT.

KoMMyHUKATHBHBIE:

1. IlpuHuMaTh NO3ULMIO cOOECEeTHUKA, TOHUMAs
MO3UITUIO APYTOTO, Pa3IN4aTh B €r0 PeYu: MHCHHE
(TOUKyY 3peHHUsI), TOKA3aTeIbCTBO (ApPTyMEHTHI),
(haKThI; TUIIOTE3BI, aKCHOMBI, TCOPHUH.

2. JloroBapuBaThCs O MpaBUJIax U BOIPOCAX IS
00CYyKJIEHUSI B COOTBETCTBHH C MTOCTABICHHOU TIEPe/T
rpynmnou 3aayvei.

JIMYHOCTHBIE:

1. JlemoHCTpHpOBaTh UHTEIUIEKTYaJIbHbIE U
TBOPYECKHE CITIOCOOHOCTH, OTBETCTBEHHOE OTHOIIICHHE
K 06y‘ICHI/IIO, IIO3HABATCJIIbHBIC I/IHTepeCI)I 1 MOTUBBI,
HaIpaBlieHHbIC HA U3yUYEHHUE MPEIMETA; OCOZHAIOT
IIEHHOCTH 3/I0POBOT0 U Oe30macHOro 00pasa >Ku3HHU.

2. ®opMHUpOBaTh a/IEKBaTHYIO CAMOOLICHKY,
OCO3HAHHOCTh YUEHHUS U y4eOHON MOTHBAIUH,
a/JIeKBaTHOE pearupoBaHue Ha TPYIHOCTH.

. HOMEHKJIaTypa
— leHuuH). aMUHOKHCIIOT.
JloxasarenbcTBa Junentuasl. [lentuaHas
ampoTepHOCTH cBs3b. CriocoObI
AMHWHOKHCJIOT. MOJTYYEHUS] aMUHOKHUCIIOT.
AMWHOKHCIIOTHI B IPUPOJIE,
ux buonozuyeckas pob.
Hezamenumoie
AMUHOKUCIIOMBL.
benkmn. Benku kak GnonoauMepsl, Onucweleams CTPYKTYPBI U PeryisiTuBHbIe:
JeMoHcTpanumu. WX cTpoeHue (TepBUIHas, CBOMCTBa OEIIKOB KaK 1. YuuThcsa ucnonb30BaTh CBOM B3MJISABI HA MUP IJISI

Jenatypauus pactBopa

BTOpHUYHAA U TPCTUYIHAA

OHMOTIOIMMEPOB.




KypHHOI0 OeJKa 1o
JEUCTBUEM
TEMIIEpaTyphl,
pacTBOpPOB coiei
TSDKEJBIX METAIIIOB U
ataHosa. ['openue
NTUYBErO Mepa,
LIEPCTSIHON HUTHU U
KyCOYKa HaTypalbHOUI
Kkoxu. LIBeTHBIE

CTPYKTYpPBI), XHMUYECKHE
CBOMCTBA (JIeHATyparus,
TUJIPOJIN3, KAYECTBCHHBIC
peakuu — OnypeToBast U
KCaHTOMIPOTECHHOBA).
Buonoruueckue QyHKIMH
OeNKOB: CTpOUTENbHAS,
dbepmeHTaTUBHAS,
3aIUTHAS, MPAHCROPMHASL,

Yemanasnusamo
MEKIIPEIMETHBIE CBSI3U
XUMHUHU 1 OMOJIOTUU Ha
OCHOBE PaCKPBITHS
OHMOJIOTHIECCKOU POJIHA U
XUMHYECKUX CBOMCTB
OEnKOB.

Ilposooums, nabawoams u
onucvl8amb XUMAYECKAN

CUCHAIbHAA SKCIIEPUMEHT.
peaxuuu OenKoB. u op.
JlabopaTopHbIe onbITHI. 14.
CaoiicTBa O€IKOB.
IonsiTue JAHK u PHK kak Onucwligams CTPYKTYpY U

O HYKJIEMHOBBIX
KUcaoTax. JleMoHCcTpanum.
Mopens monekynsl JJTHK.
O06pa31pl NPOAYKTOB,
MOJYYEHHBIX U3
TpaHCTEHHBIX (OPM
pacTeHuil 1 )KUBOTHBIX.
JIekapcTBEHHBIE CpeaCcTBaA
U TIpenaparhl,
H3TOTOBJICHHEIC C
MOMOIIBIO T€HHOM
WHXXCHEPHUH.

ouomnonumepnl. OOIIas
cxema CTpOeHUsI
Hykieotuaa. CpaBHEHUE
CTpOCHUS, HAXOXKICHUE B
kinetke u pyukuuii JJHK u
PHK. Buowvi PHK u ux
dynryuu.

Ionusamue o buomexuonocuu
U ee UCnoIb308aHuUe.
Touamue o eennoti
UHDICEHEPUU.
I'ennomoouduyuposannsie
NPOOYKMbL.

COCTaB HyKJIIEMHOBBIX KHUCIIOT
KakK MOJIMHYKJICOTUIOB.
Yemanasnusame
MEXIPEIMETHBIE CBSI3U
XUMHHU U OHMOJIOTHUH Ha
OCHOBE PACKPBITHS
OHOJIOTHYECKOH POIIH ITUX
KHCJIOT B TIeperavue u
XpaHEHUU HaACJIEeACTBEHHOMN
nHpopMaHH.

OOBSICHEHUS Pa3IUIHBIX CUTYAIUN, PEIICHHS
BO3HHKAIOIIHUX MTPOOJIEM M M3BJICUCHUS KU3HCHHBIX
YPOKOB.

2. OnpenensaTh mocae0BaTeIbHOCTD MPOMEKYTOUHBIX
Lesnen

C YYETOM KOHEUYHOTI'O pe3yJibTaTa; COCTABIIATH IJIaH U
MOCIE0BATEIBHOCTh

JIEUCTBUIA.

Ilo3HaBaTeJbHbBIE:

1. ®opMupoBaTh yMEHHUS YCTAHABINBATE CBSI3H MEKIY
pCaIbHO HaGJIIOILaCMI)IMI/I XUMHUYCCKHUMU SIBIICHUSAMU U
MIPOLIECCaMHU, TPOUCXOIANIIIMHA B MUKPOMHUPE, OOBSICHITH
NPUYUHBI MHOT0OOpa3usi BELIECTB.

2. CaMOCTOSTEIbHO OCO3HABATH MMPUYHUHEI CBOETO
ycrexa WM Heyclexa U HaXOUTh CIIOCOObI BBIXOa
W3 CUTyallMy HEYCIIeXa.

KoMMyHHKATHBHBIE:

1. InanupoBaTh y4eOHOE COTPYIHHUUSCTBO C YUUTEIEM

1 CBEPCTHHUKAMM.

JINYHOCTHBIE:

1. TlpumeHsTH NOTyUYEHHBIEC 3HAHUS B IOBCEIHEBHOM
JKU3HMU.

2. Pa3BuBaTh CIIOCOOHOCTH K CAaMOOIIEHKE Ha OCHOBE
KpUTEpHUS YCIEIHOCTH yYeOHON AeSITEeTbHOCTH.

I'eneTnueckast CBSI3b
MEXy KJIacCaMH
OpraHUYECKUX
COCOUHECHUI.

IlousaTne o reHeTHUECKOU
CBSI3U

W TEHETUYECKOM psiJiec Ha
npumepe
B3aUMOIIEPEXOJ0B MEKIY
KJIaccaMU yTJIEBOJIOPOJIOB
U KHUCJIOPOI- U

a30TcoAep KalIuX
COEIUHEHUI.
Mnmoctpanus

Yemanasnusame
B3aUMOCBSI3b MEXY
COCTaBOM, CTPOCHHUEM H
CBOMCTBaMHU MpejicTaBUTENEH
KJIACCOB YTJI€BOJIOPOJOB U
KUCJIOPOA- U

a30TCcoAep KaITX
coenuHeHuil. Onucvieams
T€HETUYECKUE CBSI3U MEXKIY
KJIaccaMU yTJICBOJIOPOJIOB C

PeryiasiTuBHbI€e

1. ®opmynupoBaTh yueOHbIE 3aaUu KaK [Iaru
JTOCTHKEHHS TIOCTABJIICHHOM 11€JTH JICSITEIBHOCTH.

2. Bribupats u3 MpeanoKeHHbIX U CaMOCTOSATETHHO
HCKaTh CPENICTBA/PECYPCHI TS pEeIICHUS
3a/1a4¥/TOCTHKEHUS TEIH.

Ilo3HaBaTeIbHbIE

1. Ctpouts paccyxaeHue ot o0umx
3aKOHOMEPHOCTEN K YACTHBIM SIBIEHUSM U OT YaCTHBIX




TE€HETUYECKOU CBS3U Ha
MIpUMeEpEe OPTaHUIECKUX
COCIUHEHUI pa3IMYHbIX
KJIacCOB, COJIEp KaIIUX ABa
aToMa yriepoa.
HdemoncTtpanuu. [Tepexon:
3TaHOJ - 3TUJICH —

IOMOIIBIO POAHOTO A3bIKA U
SA3bIKA XUMHWH.

STUJICHTJIUKOJIb.
IIpakTuyeckas Peurenne Ilposooums, nabawoams u
padora Ne 1 3KCIIEpUMEHTAJILHBIX 3a1a4 ONUCLIBAMb XUMUYECKUMN
«neaTndukanus o uACHTU(UKAIIUN SKCIIEPUMEHT JIJIsI
OpPraHuYEeCKUX OpPraHUYEeCKUX COCIUHECHUU. MOJITBEPKICHUS CTPOCHUS U
COCﬂHHGHHﬁ)). CBOMCTB pa3JIMYHBIX

OpPraHUYECKHUX COCIUMHEHU,
a Tak)Ke UX UICHTU(DUKAUU
C IOMOII[bIO0 KAaYECTBEHHBIX
peaKiuil.

SIBJICHUN K OOIIIUM 3aKOHOMEPHOCTSIM.

2. Co3naBathb BepOaibHbIC, BEIIECTBECHHBIC U
MH()OPMAIIMOHHBIC MOJICIH C BBIICTICHHEM
CYIIIECTBEHHBIX XapaKTEPUCTHK OOBEKTA.
KoMMYHHKATHBHBIE
1. ®opmMupoBaTh yMEHUS CIIyIIaTh YUYUTENs, BECTH
JMAJIOT C YYUTEIEM U IPYTUMH YUYaIlIUMUCS.
JIMYHOCTHBIE
1. BEITOTHATE cCaMOCTOSITENLHBIE IMOCTYIIKU U I[efICTBPIﬂ (B
TOM YHCIIe PYKOBOSIIETO TUTaHa), TPHHUMATh
OTBCTCTBCHHOCTH 3a UX pe3yJ'[I)TaTLI.

O0o00uIeHue U
cUcTeMaTHu3anus 3HaHuHi
0 KHUCJIOpOA- U
a30TCcoAepKAIIAX
OpraHUYeCcKuXx
COEIUHEHUSX.

Knaccudukanus kucinopoa- u
a30TcoAepKAINX
OpPraHUYECKUX COCITMHEHUN
110 HAJIMYUIO
(byHKIIMOHAJIBHBIX T'PYIIIL.
CocraBnenue popmya u
Ha3BaHUH KUCIOPOA- U
a30TcoAepKAINX
OpraHN4YEeCKUX COCIAUHEHUM,
WX TOMOJIOI'OB U U30MEPOB.
CBolicTBa peacTaBUTENEN
BaXXHEHUIINX KJIACCOB 3THUX
COEIMHEHUH, UX IIOJIyYECHUE
U IIPUMEHEHHUE.
I'eneTnueckas cBA3b MEXKIY
pa3INYHBIMHA KJIAacCaMU
KUCJIOPOJ- U
a30TCoJepKaIINX
OpPraHMYECKUX COCIUHEHUN U

Knaccugpuyuposamow
KHUCJIOPO- U
a30TcoAepIKaIIue
OpraHUYEeCKHUE COeqUHEHUS
0 HAJIUYHIO
(byHKIIMOHAIBHBIX TPYIIII.
Cocmasasims GOpMyIbI U
J1aBaTh Ha3BaHUS KUCIOPOJI-
U a30TCOJICPIKAIITUM
OpraHuYeCcKUM
coequHeHUIM. Onucslieams
CBOMCTBa MpeJ/icTaBUTEEN
BaXXHEMIINX KJIACCOB DTHUX
COCJIMHEHUM, UX MOJTyUYCHUE
U TIIPUMEHEHHUE C TTOMOTIIBIO
POAHOTO S3bIKA U SA3bIKA
XUMHH. Ycemanaenueams
TEHETUYECKYIO CBSI3b MEXKIY
pa3IUYIHBIMH KJIaCCaMU
KHUCJIOPOM- U
a30TCoIePKaIIUX

PeryasiTuBHble

1. BnageTs HaBbIKaMM OpTraHU3aluu yaeOHOM
JeSATEIbHOCTH, CAMOKOHTPOJISI U OLIEHKH PE3yJIbTaTOB
CBOCH HeATSIBHOCTH.

2. OG0CHOBBIBATH 11€JI€BBIC OPUEHTUPHI M IPHOPUTETHI
CCBUIKaMH Ha IIEHHOCTH, YKa3bIBasi 1 00OCHOBBIBAs
JIOTUYECKYIO MOCIEA0BATEIbHOCTD LIAroB.
Ilo3HaBaTebHbIE

1. BHocuTh HEOOXOUMBIE JOTIOJHEHUS U KOPPEKTUBBI
B IJIaH U CIIOCOO0 JCHCTBUS B CITydae pacxoxACHUS
0’KHMJIa€MOTI'0 pe3yibTaTa IEUCTBUS U €r0 PEAIbHOTO
MPOJIYKTA.

2. Habmronate, BEIABUTATh THUIIOTE3EI, AEIATh
YMO3aKJIFOUCHHS, TIPOSIBIISATh CAMOCTOSITEIHHOCTD B
MPUOOPETEHUN HOBBIX 3HAHUN U TIPAKTHUECKUX
YMECHHM.

KoMMYHHMKATHBHBIE

1. CoBepiiieHCTBOBATh KOMMYHHUKATHBHYIO
KOMIIETEHTHOCTb, BBICTYMAas NEpe]l OAHOKIACCHUKAMU,




yraesonoponoB. Iloaroroska

K KOHTPOJIbHOI paboTe.

Penienue pacyeTHbIX 3a71a4.

OpraHUYEeCKUX COCIUHECHUH U
YTJICBOIOPOIOB.

KonTpoabHasi padora
Ne 2 o reme «Kucnopo-
U a30TcoAepIKaIme
OpraHuYeCcKHE BEUIECTBA»

Ilposooums pediiekcuro
COOCTBEHHBIX JTIOCTH)KCHUM B
IIO3HAHUU XUMHUHU
YTJIEBOIOPOJIOB, @ TAKKE
KHCJIOPOJI- U
a30TCOICPIKAIITUX
OpPraHUYECKUX BEIIECTB.
AHnanuzuposams pe3yabTaThl
KOHTPOJIbHOM pabOThI U
BBICTPAUBATh IIyTH
JIOCTHIKEHUS JKEJIAeMOTO
YPOBHSI YCIICIITHOCTH.

OTCTauBast U 0OOCHOBBIBasi COOCTBEHHYIO TOUKY
3pEHUs, YBAXKATH MHEHUE OINIIOHEHTA IIPU
00CYX/IeHUH BOIIPOCOB.

2. VYcraHaBnuBaTh M CpPaBHUBATh pa3HbIE TOYKH
3peHUs, MPEkKIC YEM NMPUHUMATH PELICHUS U JeaTh
BBIOOD.

JIMYHOCTHBIE

1. [TornmaTh HEOOXOTUMOCTh OCO3HAHHOTO BRIOOPA
WHIVBHyaJIbHO 00pa30BaTeIbHON TPACKTOPUH B
JanbHenTIeM 00ydeHun U po¢ecCHOHANBHOM
JeATEITLHOCTH.

TEMA 5. XUMMU U XKU3HbD — 8 uacos

ITmacTMmaccsl 1
BOJIOKHA.
JemMoHcTpanuu.
Komnexnus
CHHTETHYECKUX U
WCKYCCTBEHHBIX
IMOJIUMEPOB,
IacT™Macc U U3JIEIUM
n3 uux. Komnekims
CUHTETHYECKUX U
HWCKYCCTBEHHBIX
BOJIOKOH M M3JIEJINH
M3 HUX.
Pacno3naBanue
HaTypaJlbHBbIX
BOJIOKOH
(x101M9aTOOYMaXKHOTO
U JIbHSHOTO,
IIEIKOBOI'O U
LIEPCTSIHOTO) U
HWCKYCCTBEHHBIX
BOJIOKOH (aIleTaTHOTO,

ITonumepuzanus u
MOJUKOHICHCALIUS KaK
CIOCOOBI TOTYUECHHUS
CUHTETUIECKHUX
BBICOKOMOJIEKYJISIPHBIX
coenunenuil. [lomyuenue
HUCKYCCTBEHHBIX
BBICOKOMOJIEKYJISIPHBIX
COEIUHEHNN XUMHUUYECKOU
Moau(UuKaIueH
MPUPOHBIX TTOJIUMEPOB.
CTpoeHue MoJIMMePOB:
JUHEWHOE,
MPOCTPAHCTBEHHOE,
ceTyaroe.

ITousaTue o mIacrmMaccax.
TepmonacTuuHbie U
TEPMOPEAKTUBHBIE
nonuMepbl. OTIETIBHBIC
OpEACTAaBUTEN
CHUHTETUYECKHUX U

Xapaxkmepuzoeame peakiiu
MOJIMMEPHU3ALINH U
MOJIUKOH/ICHCALIMH KaK
CTIOCOOBI TOTYYSHHUS
CHHTETUYECKHUX
BBICOKOMOJICKYJISIPHBIX
coenuHeHuil. Onucvieamo
OT/ICJIBHBIX TIPEICTaBUTEICH
IJIACTMACC U BOJIOKOH, MX
CTpOCHUE U KIIACCU(PUKAITUIO

C MOMOIIBIO POAHOTO A3bIKA
H sA3bIKAa XUMHUU.

PeryasiTuBHbIE:

1. YuuThcs UCTIONB30BATh CBOU B3IJISIBI HA MUD IS
O0BSCHEHUS PA3IUYHBIX CUTYAIIU, PEIICHUS
BO3ZHHKAIOIIUX TTPOOJIEM U U3BJICUCHUS KU3HEHHBIX
YPOKOB.

2. Paboras no miaHy, CBEpSATh CBOM JCHCTBUSA C 1ETBIO
U, P HEOOXOAMMOCTH, UCTIPABIIATH OIIUOKU
CaMOCTOSITEIIHHO. ITo3HaBaTeJbHbIE:

1. CamocTosTENbHO 0CO3HABATH IPUYUHBI CBOETO
ycrnexa Wiv Heycrexa U HaXOJAUTh CIIOCOOBI BHIX0/1a
U3 CUTyalluu HEyclexa.

2. ®opMupoBaTh yMeHHs 0e3011acHOT0 U 3()(HEKTHBHOTO
UCIIOJIb30BaHMs Ja00PaTOPHOTo 000PYOBAHUS.

KoMMyHUKATHBHBIEC:

1. [TnanupoBaTh yueOHOE COTPYIHHUUECTBO C YUUTEIEM
nu CBepCTHI/IKaMI/I; BJIAJACTH MOHOJ'IOFI/I‘-ICCKOﬁ nu
JIMAJIOTMYECKON (hopMaMH Peur B COOTBETCTBUU C
HOpMaMH pOJHOI'O A3bIKa; BbIPAXKATh CBOH MBICJIU C
,IlOCTaTO‘IHOfI HOJ'IHOTOfI 1 TOYHOCTLHO.




BUCKO3HOT0) TIO
OTHOILICHHIO K
HarpeBaHUIO U
XUMUAYECKUM

peakTHBaM
(KOHITEHTPHUPOBAHHBI

M KHCJIOTaM U

mresoyam).
JlabopaTopHbIe onbITHI. 15.
3HaKOMCTBO ¢ oOpa3namu
IIACTMACC, BOJIOKOH U
Kay4yKOB.

HCKYCCTBEHHBIX ITOJIUMEPOB:
benonodopmansaeruHbIC
CMOJIBI, IOJIMBUHUIXIOPHI,
Te(JIOH, IIEJUTYJIOUI.
[ToHsiTE O XUMHUYECKUX
BoJIOKHaX. HaTypasnbHbie,
CHUHTETHYECKHE U
HMCKYCCTBEHHBIC BOJIOKHA.
Kmaccudukanms u
OTJIETIbHBIC TIPEICTABUTEIIN
XAUMHYECKUX BOJIOKOH:
areraTHOe (TpHUaleTaTHBIN
IIEJIK) U BUCKO3HOE BOJIOKHA,
suHuIXI0pUOHbIE (XTI0pUH),
noaunumpuivtole (HUMpoOH),
noauamuonsle (Kanpou,
HAUIOH), NOIUIPUDHbIE
(nascan).

JINYHOCTHBIE:

1. IlpuMeHSTH MOTy4YEeHHbIC 3HAHUS B TIOBCEJHEBHON
KH3HU.

2. Oco3HaBaTh MOTPEOHOCTH ¥ TOTOBHOCTH K
camM000pa30BaHMIO, B TOM YHCIIE U B paMKax
CaMOCTOSTENILHOM JeSITebHOCTH BHE HIKOJIBI.

DepMEHTBHI.
JdemoHcTpanum.
JlexapcTBeHHBIE

CpeACTBa,

cozeprKanye

(bepmeHTHI:

«Ilericuny, «Me3umy,
«®Decran»

u ap. CtupaibHble
MOPOLIKH (YITaKOBKH),
cojziepxaiue (GepMeHTHI.
JlelicTBue ChIPOTrO U
BapeHOTro KapTodens uiu
MsICa Ha PacTBOP
IIEPOKCHU A BOLOPOAA.

[Monsitue o pepmenTax
KaK OUOJIOTHYCCKUX
KaTaiu3aTopax OEIKOBOM
npupoabl. OCOOCHHOCTH
CTPOCHUS U CBONCTB
(CEeNeKTUBHOCTD U

3G PEeKTUBHOCTb,
3aBUCHUMOCTD JEHUCTBUS OT
Temrepatypbl U pH cpeabt
pacTBopa) GepMEHTOB IO
CpaBHEHHUIO C
HEOPraHWYE€CKUMH
KaTaJIn3aTOPaMH.
3HaueHue GepMEeHTOB TS
KU3HEACATEIbHOCTH
>KMUBBIX OPTraHU3MOB.
[Mpumenenune pepMeHTOB
B IPOMBIIIIJICHHOCTH.

Ha ocHoBe MexxnpeaMeTHBIX
CBsI3el ¢ OMooruen
ycmauasaueams ooIIee,
0COOEHHOE U €TUHUYHOE IS
bepMeHTOB Kak
OHMOJIOTNYECKUX
KaTaJIn3aToOpPOB.

Packpvieams uX poib B
OpraHu3aIuu XKU3HU Ha
SeMiie, a TaK)Ke B MUIIEBON U
MEIUIIUHCKON
MIPOMBITIUICHHOCTH.

PeryjssTUBHBIE:
1. HaxonuTe AOCTATOYHBIE CPECTBA /TSI BBIMOTHEHHUS
y4eOHBIX JIEUCTBUI B U3MEHSIONIEHCS CUTYaIlun
W/WJIH TIPU OTCYTCTBUU TUIAHUPYEMOTO pe3yibTara.
2. HabGmoaTh 1 aHAIM3UPOBATH CBOKO YICOHYIO U
MO3HABATEJIbHYIO JIEATEIbHOCTh U IESITEIbHOCTh
JIPYTUX 00y4YarOIIMXCS B MPOIECCE B3aUMOTIPOBEPKH.
Ilo3HaBaTe/IbHbIE:

1. [lenaTth BBIBOJI Ha OCHOBE KPUTHUYECKOTO aHATN3a
pa3HbIX TOYEK 3PEHHUS, TOATBEPKIATh BHIBOJ
cOOCTBEHHOM apryMEHTAINEH WM CaMOCTOSITEIHHO
MOJTYYEHHBIMH TAHHBIMU.

2. CTpOI/ITI) J10Ka3aTeJbCTBA B OTHOILICHU N BbIABHUHYTBIX
TUIIOTE3 U POPMYITUPOBAHUE BBHIBOJIOB.
KoMMyHUKATHBHBIEC:

1. Oprann3oBbIBaTh yueOHOE B3aMMOJICHCTBHE B




Buramunsbl.
Jdemoncrpamuu. O6pa3isl
BUTAMHUHHBIX MMPENapaToB,
B TOM 4YHCJIC
NOJUBUTAMMUHEIL.
doTorpadun KUBOTHBIX
U JIFOJEU C pa3JIUuYHbIMU
(bopmamMu aBUTAaMHHO30B.
HcnbiTanue cpenpl
pacTBOpa aCKOpOMHOBOM
KHCJIOTEI

ITousiTHe 0 BUTAMHHAX.
Hopwmel moTpebenust
BHTAMHHOB U UX
¢dbyukouu. Ilorstue 06
aBUTaMHHO3aX,
TMIOBUTAMHAHO3aX,
THIIEPBUTAMUHO3aX.
Knaccundukanms
BUTAMUHOB.

Buramun C kak
OpEeaCTaBUTENb
BOJOPACTBOPUMBIX
BUTAMHUHOB U BUTAMHH A Kak
OpPEJICTABUTEID
JKUPOPACTBOPUMBIX
BUTaMUHOB.

Ha ocHOBe Mex)npeIMeTHBIX
CcBs3eil ¢ buosioruen
PacKkpuleamo
OHOJIOTHYECKYIO POJIb
BHTAMHUHOB U UX 3HAYCHHE
JUISL COXPAHEHHUS 3J0POBbS
yeJI0BEKa.

rpynne (onpeaensTs o0e meau, pacupeesTh
pOJIH, 10TOBApPUBATHCS IPYT C JPYTOM H T. 1.).

2. YAUTBHIBaTh U KOOPIUHUPOBATH OTIMYHBIC OT
COOCTBEHHOM MO3UIUU APYTUX JIOJCH B
COTPYAHUYECTBE.

JINYHOCTHBIE:

2. ®opMupoBaHue y4eOHO-I03HABATEILHOTO HHTEpEca K
HOBOMY y4eOHOMY MaTepHaiy U crocodaM penieHnst HOBOU
YacTHOM 3a/1a4u.

I'opMoHBI.
JdemoHcTpaumu.
HcnpiTaHue anTeqHoro
npenapara HHCYJIMHA Ha
6enok. Konmexmus
TOPMOHAJIBHBIX
npenaparTos.

ITonsiTHE O rOPMOHAX KaK
OHOJIOrNYEeCKU aKTUBHBIX
BEIIECTBAaX,
BBITIOJTHSTFOIIINX
SHJIOKPUHHYIO PETYJISILHIO
JKU3HEAESTEIIbHOCTH
opranu3MoB. Baxkueiiue
CBOICTBa TOPMOHOB:
BBICOKAS
¢dbuznonornyeckas
aKTHUBHOCTb,
JHUCTaHIMOHHOE NIeHCTBUE,
ObICTpOE pa3pylLIeHUE B
TKaHgax. OTaenpHbIe
MPEICTABUTEII TOPMOHOB:
WHCYJIUH U aJpEHAINH.
[MpodumakTuka caxapHOTO
nuabera. [lonamue o
CMEPOUOHBIX 20PMOHAX HA
npumepe noJio08uIxX 20PMOHOS.

Ha ocHoBe MexxnpeaMeTHBIX
CBsI3eH ¢ Ouonoruei
packpuléams XUMUUECKYIO
NpUPOLY TOPMOHOB U UX
poOJIb B OpraHU3alUU
ryMOpalbHOMN pEryJsIsiiuu
ACATCIIBHOCTU OpraHu3ma
YeJIoBEKa.

PeryiasitTuBHbIe
1. ®opmynupoBaTh yueOHBIC 3a7a41 KaK [Iaru
JOCTH>KEHHSI TIOCTABJIICHHOMW LIEJIH JAESITEIIbHOCTH.

2. OTOupaTh UHCTPYMEHTBHI /711 OLIEHUBAHUS CBOEH
JEeATEIbHOCTH, OCYIIECTBISITH CAMOKOHTPOJIb CBOEH
NeSTeTbHOCTH.

Ilo3HaBaTeIbHbIE

1. CTpouTh paccykJieHrue OT 00X
3aKOHOMEPHOCTEN K YACTHBIM SIBJIEHUSIM U OT YaCTHBIX
SIBJICHUH K OOIIIMM 3aKOHOMEPHOCTSIM.

2. Co3naBath BepOaIbHbIE, BEIIECTBEHHBIE U
WH(POPMAIIMOHHBIE MOJIEH C BBIJICTICHUEM
CYIIIECTBEHHBIX XapaKTEPUCTUK 0OBEKTa AJIs
ompeiesIieHus Crioco0a pelIeHus 3a1a49u B
COOTBETCTBUU C CUTYaILIHEH.

KoMMYHHKATHBHBIE

1. KoppekTHO U apryMeHTUPOBAaHHO OTCTAauBATh CBOIO

TOYKY 3pPEHUS, B JUCKYCCHUU YMETh BBIJIBUTATH




JIekapcrtBa. JlekapCTBEeHHAS XUMHS: OT Packpwieams poiib TEKapCTB KOHTpapryMeHTBHI, epedpasupoBaTh CBOIO MBICTh
ATPOXUMHHU H OT (hapMaKoTeparuu 10 (BMajeHNne MEXaHU3MOM SKBUBAJICHTHBIX 3aMEH).
bapmakoTepanuu 10 XUMHUOTEPAIHU. 2. JloroBapuBaThCs U IPUXOAUTH K O0IIEMY PEIICHUIO
XUMHOTEPAIUH. Ocsausams HOPMBI B COBMECTHOM JEATEIbHOCTH, B TOM YHCJIE B CUTyallun
AHTHUOVOTHKY U 9KOJIOTUYECKOTO U CTOJIKHOBEHUSI HHTEPECOB.

IucOaKTepUo3. 6e30macHOro oopamieHus ¢ JIMYHOCTHBIE

Hapxotuyeckue JIEKapCTBCHHBIMH 1. BEIMONHATE caMOCTOATENbHBIE IOCTYIIKU U JIEHCTBHSA (B
Bemiectsa. Hapkomanws, HpernapaTaMu. TOM YHCIIe pyKOBOISIIETO TUTaHa), MPUHIMATh

0oprba ¢ Heil u Popmuposams BHyTpEHHEES OTBETCTBEHHOCTH 38 UX PE3YbTATEI.

npoduiaKTHKa. yOexxaeHue o

Jemoncrpauuu. Jlomamuss, HETIPUEMIIEMOCTH TaXKe

HaﬁopaTopHag Uu OJHOKpPATHOI'O IPUMEHEHUA

aBTOMOOMJIbHAS alITEUKH. HApKOTUYICCKHUX BCICCTB.

IMpakTuyeckas Pemenne [IpoBOANTH, HAOIIOAATH U PeryisiTuBHbIC:

pa6ora Ne 2 DKCHEPUMEHTAJIbHBIX 3aJ1a4 OIMUCHIBATE XUMHUYECKHIA 1. BeinBUTaTh BEpPCUU pEIICHUS MPOOIIEMBI,

«Pacmmozgasanue Ha pacClio3HaBaHHUC IJIaCTMACC SKCIIEPUMEHT IS OCO3HaBaTh KOHCYHBIN PE3YJIbTAT.

ImIacrMacC 1 BOJIOKOH».

(monuaTHIIEHA,
MOJIMBUHWIXJIOPU /A,
dbenonodopmanbaeTuIHON) U
BOJIOKOH
(x10myaToOyMaXkHOrO,
BUCKO3HOTI'O, alleTaTHOTO,
KaIipOHOBOTO, U3
HaTypaJIbHOM IIEPCTH U
HaTypaJbHOI'O IIEJIKA).

UISHTU(PUKAIINHY TIaCTMAcC
M BOJIOKOH C ITOMOIIBLIO
KauyeCTBEHHBIX PEaKITUN.

Ilo3HaBaTeJbHbIE:

1. CtpouTth paccykJeHre Ha OCHOBE CPaBHEHUS
MPEAMETOB U SIBJICHUH, BBIJIETISIS IIPU ITOM 00IIIHe
MIPU3HAKU.

KoMMYHHKATHBHBIE:

1. Kputnuecku OTHOCUTBCS K CBOEMY MHEHHUIO, C
JIOCTOMHCTBOM TPU3HABATH OMMOOYHOCTH CBOETO
MHEHUS (€CITU OHO TaKOBO) M KOPPEKTHUPOBATH €T0
JIMUHOCTHbBIE:

Pewenue 3a0au no
OpP2aHU4eCKOl XUMUU.

llosmopenue u 0606weHue
mamepuana 3a Kypc
Op2aHUYecKou Xumuu.

Pewenue 3a0au na 6v1600
@opmynvl opeanuueckozo
sewecmsa no npoOOyKmam
ceopanus

U MAcco8blM OO0JISIM DJIeMEHMO8.

Paccmampusams xumuueckue
peakyuu KauecmeenHo u
KOJIUYECMBEHHO C NOMOUIBIO
pacuemos. Pewams 3adauu na
861800 POPMYIbL OP2AHUUECKO20
sewecmsa no nPOOYKmam
CeOPAHUSL UL MACCOBLIM OOJISIM
9NEMEHMO8.

1. IIposiBIATH HHTEPECH], NHUIINATHUBEI U
J0003HATENBHOCTD, YUUTCS C YETKOH OpraHu3alei cBoei
JESATENBHOCTH.

2. lleneycTpeMiIeHHO W HAaCTONYMBO MJTH K
JTOCTHKEHHIO LIEJIEH, IPOSBIATH TOTOBHOCTH K
MPEOJI0JIEHUIO TPYAHOCTEM.




TEMATHYECKOE IIVIAHUPOBAHHE. OBIIAS XUMHA. FA30BbIH YPOBEHb. 11 KJIACC

Tema.
JleMoHCTpaUs ONBITOB.
HUcnoabzopanue HHOP

OcHoBHoOe coepkaHue YPOKA

HJIaHI/IpyeMBIe Pe3yJabTaThl

IIpeamerHbie

JINYHOCTHLIE
MeTanpeameTHbie

TEMA 1. HEPUOJUYECKIUI 3AKOH U CTPOEHUE ATOMA- 2 uaca

OTKpbITHE
J. . MenaeneeBbIM

HepI/IO,Z[I/I‘ICCKOFO 3aKOHa.

Ilepunonuueckas
cucreMa

. 1. Menneneena.
JeMoHcTpanum.
Paznuunbie hopmel
ITepuonunueckoit
CUCTEMBI XUMHYECKUX
anemenToB . U.
Menpeneena.

[IpeanocbUiKA OTKPBITUS
IIepnognueckoro 3akoHa.
Ilepevie nonvimku
KAaccu@urayuu XumuyecKux
anemenmos. Cospemennule
npeo- cmaesienus o
BACHEULUUX NOHS- MUAX
XUMUU: OMHOCUMENbHAS
amomHas macca, amom,
monexyna. llepponnyeckuit
3akoH B (hopmymnuposke /. 1.
Menneneesa. [lepnoguuHocTs
B U3MEHEHHUU CBOWCTB
XMMHYECKUX IJIEMEHTOB U UX
COEIMHECHUN.
Ilepnonnyeckas cucrema
XUMHYECKHX 3JIEMEHTOB KaK
rpaguueckoe oToOpaxeHue
Ilepnognyeckoro 3akoHa.
CTpyKkTypa nepuoan4ecKon
TaOJIUIBI KOPOTKOTO
BapuaHTa. llepuoasl
(6ompIIME U MaJible) U
rpynris! (TJIaBHBIE U
MOOOYHBIC).
IIporHocTuueckas cuia u
3HaueHue llepuoamueckoro

Xapaxmepuzosamo
QJICMCHTbBI MaJIbIX NIEPHUOI0B
O UX MOJOXKEHUIO B
Ilepuoanueckoii cucreme /.
H. Menneneesa.

Jlasams onpeneneHust
BOKHEUIINX XUMUYECKUX
TOHSTHH:

BCIICCTBO, XHUMHYSCKHI 9JICMCHT,

aTOM, OTHOCHUTEJIbHAS aTOMHAas
Macca, U30TOIIbI.

asamb onpeneneHune BUA0B
KJ1accuUKaINN:
€CTECTBEHHOU U
uckycctseHHoil. Co3znanue
MoJelieli ¢ BBIIeIICHUEM
CYIIECTBEHHBIX
XapaKTePUCTHK 00BEKTa U UX
MpeJICTaBICHUEM B
MPOCTPAHCTBEHHO-
rpaduueckoi Ui 3HaAKOBO-
CHUMBOJIHYECKOH (hopme.
Ilpoenosuposams cBOMCTBa
XUMHUYECKUX DJIEMEHTOB U UX
COE€MHEHUH Ha OCHOBE
Ilepunonnueckoi cucremsr .
. Menneneena.
Koncrpyuposanue IIT ¢

PeryasiTuBublie:

1. CtaBuTh yueOHbIE 337]a4U HA OCHOBE COOTHECEHUS
TOTO, YTO YK€ U3BECTHO U YCBOCHO YYaIIUMCsI, U TOTO,
YTO €II€ HEU3BECTHO.

2. CamoCTOSTENNFHO OOHAPYKUBATh U (POPMYITHPOBATD
y4eOHYIO MPOOJIeMYy, ONIPESNIATh 1e)Ib YUeOHOH
JeSITeTIbHOCTH.

Ilo3HaBaTeJbHBIC:

1. CaMocCTOSTENBHO BBIIEIATH U (POPMYITHUPOBATH
MMO3HABATENIBHYIO 11EJTb.

2. Ananu3mpoBaTh, CpPaBHUBATH, KJIaCcCU(PHUIIMPOBATH U
0000m1aTh (haKTHI U SBICHUS.

KomMMyHuKATHBHBIE:

1. CaMOCTOSITENIHHO OPraHU30BBIBATh yueOHOE
B3aMMO/JICHCTBHE B IpyIIe (ONpeaessTh O0Ime ey,
pacrpenensTh poid, IOTOBAPUBATHLCS JPYT C APYTOM H
T.J.).

JIMUHOCTHBIE:

1. ®opMHUpOBATH OTBETCTBEHHOE OTHOIIEHHE K
YYCHHIO.

2. ®opMupoBaHUEe yueOHO-TIO3HABATEILHOTO
MHTEpeca K HOBOMY Y4eOHOMY MaTepHaily 1 crocodam
peLIeHNs] HOBOM YaCTHOM 3aJa4H.




3akoHa U [lepuonnyeckoi
CHUCTEMBI. 3HAUCHUE
[lepronuueckoro 3akoHa u
Ileproanyeckoi CUCTEMBI
XUMUYECKUX BJIEMEHTOB /.
. Meuneneena 1jia
pa3BUTHS HAYKU U
MOHUMAaHHS XUMHYECKOMH
KapTUHBI MUDA.

HUCIIOJIB30BAHUECM KAapPTOUCK.

Ctpoenune aToma.
Ilepnonyyeckuii 3aKOH U
CTPOEHUE aTroma.

ATOM — cIlOKHas
vactuua. Mcmopus
OMKPbIMUSL dJIeMEeHMAPHBIX
yacmuy u cmpoeHus
amoma. SIapo aToma:
MMPOTOHBI U HEUTPOHEL.
H3otonsl. H30monuwi
68000p00a. DIICKTPOHBI,
KOPIyCKYJISPHO-BOJIHOBOM
nyanusM. CTpoeHue
3JICKTPOHHOMN O0OJIOUKH.
DJIEeKTPOHHBIN YPOBEHb.
BaneHnTHBIC 271€KTPOHBI.
OpOuranu: s- u p-.
Pacnpenenenue
3JIEKTPOHOB 10
SHEPreTUYECKUM YPOBHSIM
U Op- OUTAISIM.
d-Dnemenmot.
DJIeKTpOHHAs
KOH(HUTYypaIus aToMa

XHUMHWYECKHUI DIIEMEHT.
Tpu popmyupoBku
ITepuoauyueckoro 3akoHa:
JI. 1. Menneneena,
COBpPEMEHHAas U
OPUYUHHO-CJIEICTBEHHAs,
CBSI3BIBAIOMIAS

Ilpeocmasisams CIOXKHOE
CTPOCHHUE aTOMa, COCTOSIIETO
W3 s/Ipa U DJICKTPOHHOU
000JIOUKH.

Haxooums B3aMOCBSI3U
MEXIy TTOJIO)KESHUEM
asieMmeHTa B Ilepuoauueckoit
cucteme /1. 1. Menneneea u
CTPOEHHEM €ro aToMa.
Cocmasnsams SIIEKTPOHHBIC U
SIIEKTPOHHO-TpaduIecKre
(opMyItbl aTOMOB S-, p- U
d-onemenmos.

Ilpeocmasnsams pa3BuTHE
Hay4YHBIX TEOPHUU 11O CHUPATIU
Ha OCHOBE TpeX
(hopmympoBok
ITepuoanueckoro 3akoHa.
Onucwvleams CTpOSHHUE aTOMa
M CBOMCTBA XUMHYECKHX
3JIEMEHTOB U UX COEIMHEHUI
Ha ocHoBe [lepuoanueckoit
cuctemsl J1. 1. Menneneena.

Omuocums xumuyeckue
NEeMEHMbL K TMOMY ULU UHOMY
INEKMPOHHOMY CEMEUCmB).
Packpvisams ocobennocmu
CMPOeHUsL AMOMO8

PeryasiTuBHbIe

1. KoppekTupoBarh JesATEIIbHOCTh: BHOCUTH
WU3MEHEHHS B TIPOIIECC C YYETOM BO3ZHHUKIIIHAX
TPYAHOCTEW U OMIMOOK.

2. CocTaBisTh IUIaH OTBETA; PabOTaTh C TEKCTOM
naparpada 1 ero KOMIOHEHTaMU;

3. ®opMynupoBaTh yUeOHYIO 33/1a4y Ha OCHOBE
COOTHECCHWSI TOTO, UTO YK€ U3BECTHO yUaIIUMCS, U
TOTO, YTO €I HE U3BECTHO.

ITo3HaBaTeJbHbIE

l. YMGTL CaAMOCTOSATCIIBHO HJIaHI/IpOBaTB HYTI/I JOCTUXCHUS
ueneﬁ, B TOM 4YHCJIC AJIbTCPHATUBHBIC, OBJIAJICHUC YMCHUCM
COITOCTABJIATH 3KCHepI/IMeHTaJII)HbIe 158 TeOpeTquCKHe
3HAHUA C 06T)GKTI/IBHBIMI/I peaJII/IHMI/I JKHU3HU.

2. Ucnonb30Bath mpueMbl paboThl ¢ HH(pOpMaLuen
(mouck 1 0TOOP UCTOYHUKOB HEOOXOAUMOM
uH(popMaluu, cucteMaTusaius nHhopmaIun).

KoMMyHUKATHBHBIE

1. BrageTb MOHOJIOTMYECKOH 1 AUATOTUYECKON (hopMaMu
pedr B COOTBETCTBHH C HOPMAMH POIHOTO SI3bIKA;
BBIPAXKATh CBOU MBICIIU C IOCTATOYHOM IMOJTHOTON U
TOYHOCTBIO;

2. ®opMupoBaHUE YMEHHUs paboTaTh B Mapax,
OTBEYATh Ha BOIIPOCHI YUUTEINA, YMEHUE UCIIOJIB30BATH




NSpUOANYIHBIC USMCHCHUS
CBOMCTB 3JICMEHTOB C
NEPUOANYIHOCTBIO B
N3MCHCHHWU BHCIIHUX
BIEKTPOHHBIX CTPYKTYD

nxX aTOMOB.

duzngeckuii CMBICHT
MOPSIAKOBOTO HOMEpPA
aJIEMEHTa, HOMEepa nepruoaa u
HOMeEpa IpyIIIbI.
[lepuognyHOCTH U3MEHEHUS
CBOMCTB XMMHUYECKUX
AJIEMEHTOB, 0OPa30BAHHBIX
UMHU TIPOCTHIX U CIIOKHBIX
BEIIECTB B MEPHUOJAX U
rpyniax. JIEKTPOHHbIE
cemeiictBa. Ocobernnocmu
CMpOeHUsi AmMomo8
d-snemenmos. Cemeticmeo f-
DJICMEHTOB.

d-snemenmos u f-snemenmos.

XMUMUYECKHUH S3bIK, YMEHHE pabOTaTh ¢ XUMUYECKOM
MOCY0M.

3. ®opMupOBaHUE YMEHUS CIIyLIaTh YUUTENs, BECTU
JUAJIOT C yYUTEJIEM U APYTUMH y4YaIUMHUCS.

JIMYHOCTHBIE

1. [IposIBNISAITH OTBETCTBEHHOE OTHOIIEHHE K 00y4eHHIO,
YBKUTEIHHOE OTHOILICHHE K CTAPIINM W MJIaIIINM
TOBapHILAM; OCO3HABATh LIECHHOCTh 3I0POBOTO U
Oe3omacHOro 06pa3a KU3HH.

TEMA 2.

CTPOEHME BEHIECTBA- 10 yacoB

KosanenTHas
XUMUYECKas CBSI3b.
JleMoHCTpanuu.
Konmexmus BeniecTs
C KOBaJICHTHBLIM
THUIIOM XUMHYECKOH
CBSI3H.

Brnaropoansie rassi,
MPUYUHA UX
CYILIECTBOBAHUS B
aTOMapHOM COCTOSIHHH.
KoBanenTHas cBsI3b KaK
CBsI3b, BOBHUKAOMIAS 32
cueT 00pa3zoBaHUS OOIIUX
SIIEKTPOHHBIX NIap nymem
NepeKpbléanisi IeKMpPOHHbIX
opbumanei. KpatHocTb
KOBAJICHTHOM CBSI3H.
OOMeHHBIN U JOHOPHO-
aKIENTOPHBIN MEXaHU3MBI
oOpa3oBaHUs

OOBSICHSITH UHEPTHHIS
CBoOIiCTBa OJIATOPOTHBIX
razoB 0OCOOCHHOCTSMU
CTPOCHUS UX aTOMa.
XapakTepu3oBaThb
KOBJICHTHYIO CBSI3b KaK
CBSI3b, BOBHUKAIONIYIO 32
cueT 00pa3oBaHUs OOIIHX
3JIEKTPOHHBIX T1ap
nymemnepexpbleaHus
97IeKIMPOHHBIX OpOUmaet.
Kiaccudunuuposats
KOBQJIEHTHBIE CBSI3H 10
pa3HBIM OCHOBAHMUSIM.

PeryasituBHbIe:

1. IlnanupoBanue yueOHOro COTpYyITHUYECTBA C
YYHUTEJIEM U CBEPCTHUKAMH — OIIPEACICHUE LIEIH,
(GyHKIUI y4aCTHUKOB, CIOCOOOB B3aMOJIEHCTBUSI.

Ilo3znaBaTeJbHbBIE:

1. OBJ'IaI[eHI/IC OCHOBaMH XI/IMPI"I@CKOfI TpaMOTHOCTHU:
CITOCOOHOCTBIO aHATM3UPOBATHh U OOBEKTUBHO OIICHUBATH
JKU3HCHHBIC CUTYAlluU, CBA3aHHBIC C XHMHeﬁ, HaBbIKaAMHA
6630H3.CH01"0 06paH.IeHI/I$I C BCHICCTBaAMM, UCIIOJIb3YCMbIMU
B ITOBCETHEBHOM JKU3HU.

KoMMyHHKaTHBHbIE:

1. YuacTBOBaTh B KOJUIEKTUBHOM OOCYXIEHUU




KOBaJICHTHOH CBSI3M.
DJIEKTPOOTPHITATEIHHOCTH
(90). Kitaccudukarms
KOBAaJICHTHBIX CBS3€H: 1O
30 (monsipHas u
HenosapHas). Juronm.
3aKOH MOCTOSIHCTBA
coCTaBa JIJIsl BEIICCTB

MOJIEKYJISIPHOTO CTPOSHUSI.

YcranaBiauBaTh 3aBUCHMOCTD
MEXAY TUIIOM XUMHUYIECKOM
CBsI3U, TUIIOM
KpHCTaJ'IJ'IH‘-IeCKOfI PCHICTKHU

¥ (U3UYECKUMHU CBOHCTBaAaMH
BEIIECTB.

npo6JeM, HUHTETPUPOBATHCS B TPYIIITY CBEPCTHUKOB U
CTPOUTH NPOAYKTUBHOE B3aUMOJICHCTBUE U
COTPYAHUYECTBO CO CBEPCTHUKAMU U B3POCIIBIMU.

JIMUHOCTHBIE:

1. YuutsiBaTh pa3Hbie MHCHHS M HHTEPECHI U
000CHOBEIBATH

COOCTBEHHYIO TTO3UIIUIO.

HMonnasg xuMuueckas
CBSI3b.

JdemoHcTpanum.
OO6pa3sisl MUHEPAJIOB U
BEIIECTB C MOHHBIM
TUIIOM CBSI3H: OKCHJIA
KaJTbIUSI, Pa3IUIHBIX
COJIEH, TBEPABIX
mieJIouei, rajinTa,
KaJILIIUTA.

Honsl u ux
KJaccu(HUKaus: 1Mo
3apsay (aHUOHBI U
KaTHOHBI), TI0 COCTaBY
(TIpocThI€ U CIIOJKHBIE).
Cxema oOpa3oBaHUSA
HOHHOMU CBS3H.
Dopmynvhas eounuya.
Omnocumenvnocms
Knaccuguxkayuu
XUMUYECKUX CB53€ell Ha
UOHHbBLE U KOBANCHMHbIE
nOJSIPHbLE.

Xapaxmepuzoeams NOHHYIO
CBSI3b KaK CBS3b,
BO3HHUKAIONIYIO ITyTEM
OTAA4Yu WU IIpUuema
3JIEKTPOHOB.
Knaccuguyuposams noHBI
O Pa3HbIM OCHOBAHUSIM.
Yemanasnusame
3aBUCUMOCTb MEXIY THUIIOM
XUMHUYECKOUN CBSA3U, TUIIOM
KPUCTAJUIMYECKOUN PELIETKU U
(puznuecknuMu CBOKWCTBAMU
BEIIECTB.

MeTtanisl ¥ CjIaBbl.
MeTamnudeckas
XUMHUYECKas CBI3b.
JemoHcTpauuu.
Komiexius MeTajioB.
Konnekuus cruiaBos.

Ob6mue pusndeckne
CBOMCTBA METAJIJIOB:
AIIEKTPOTIPOBOTHOCTH,
MIPOYHOCTH,
TEIJIOMPOBOIHOCTb,
MeETaJUIMYECKUN OJIECK,
MJIaCTUYHOCTE. Cniaswl
yepHole u ysemuole. Cmais,
yyeyn. JlamyHo, 6poH3a,
Menvxuop. Metannuueckas
CBsI3b. 3asucumocms
271eKMPONPOBOOHOCU
Memannioe om
memnepamypbi.

Xapaxmepuszoeamuw
METAJUTUYECKYIO CBsI3b KakK
CBsI3b MEXK/Iy aTOM-HOHAa- MU
B MeTaJUIax U cIIaBax
MOCPEICTBOM
0000I1ECTBIEHHBIX
BaJICHTHBIX AJIEKTPOHOB.
O0vsicHaAmMb STUHYIO
MPUPOY XUMUYESCKUX
CBsI3CH.

Yemanasnusame
3aBUCHMOCTb MEXKJIy TUIIOM
XUMHYECKOH CBSI3H, TUIIOM
KPUCTAIUTUYECKON PEIISTKHU U
(puznvecknMu CBOKWCTBAMU
BEIIECTB.

PeryasiTuBHbIE:

1. CaMoCTOSITENbHO aHATU3UPOBATH YCIOBHSI
JIOCTHKEHMS LIEJIM Ha OCHOBE YUYE€Ta BbIJICJICHHBIX
YYHUTEJIEM OPHCHTUPOB JICHCTBUS B HOBOM y4EOHOM
Marepuae.

Ilo3HaBaTeabHBIE:

1. Co3naBath 1 ipeoOpa30BBIBATH MOJIENIH M CXEMBI JIJIS
penIeHus 3a/1a4.

2. O600mAaTh MOHATHS — OCYIIECTBIISThH

JIOTHYECKYIO OTEPAIHIO Mepexoia OT BUJOBBIX
IPU3HAKOB K POIOBOMY IMTOHSTHIO.

KoMMYHHKATHBHbIE:

1. AI[eKBaTHO HCIIOJIB30BAaTh PEUCBBLIC CPCACTBA AJIA
pEeIICHUA PA3JIMYHBIX KOMMYHUKATUBHBIX 3a1a4,
BJIaACTh YCTHOﬁ 1 NHCbMEHHOMN PCYbIO; CTPOUTH
MOHOJIOTHUYCCKOC KOHTCKCTHOC BBICKA3bIBAHHUC,

JIMUHOCTHBIE:

1. ®opmupoBaTh 3KOJOTUUECKOE MBILIICHUE: YMEHHE
OLICHUBAThH CBOIO JAEATEIIBHOCTDh U NIOCTYIKH IPYTUX
JIIO/IEH C TOUKHU 3pEHUSI COXPAHEHUS OKPYKAIOIIEH
cpensl.




ArperaTtHsle
COCTOSIHMSI BEIECTBA.
BopoponHas cBs3b.
JeMmoHCTpanuu.
Bosronka nona.
Mogens MoasIpHOTO
oOobema
ra3000pa3HbBIX
BewiecTB. [lomyuenue
1 pacrio3HaBaHHE
ra3oB: YTJIEKHCIIOTO
rasa, BOJopoJa,
KHCJIOpOJa, aMMHUaKa,
9MUNEHd, Ayemuiena.

ArperaTHbIC COCTOSTHUS
BEIIEeCTBA HA IPUMEPE
BOJIbI. 3aKOH ABOTaapo.
IIepexons! BemiecTBa u3
OJTHOTO arperaTHoOTro
COCTOSIHUS B IPYTOC.
Banoepsaanvcoso
g3aumooeticmeue.
MexMoeKyJIsipHast
BOJIOPOTHASI CBS3b.
MexaHu3Mm ee
o0pa3oBaHUs Ha IpUMEpPE
BOJBI UCNUPMOAE.
CBolicTBa BEIIECTB C 3TUM
THUIIOM CBSI3H.
AHOManbpHBIC CBOMICTBA
BOJIbI, OOYCIIOBJICHHBIE
MEKMOJIEKYJISIPHOM
BOJOPOAHOM CBSI3BIO.
Hcnonvzoeanue 600vi 6
bvimy u Ha npouzeoOCcmaee.
BayTtpumonexynspHas
BOJIOPO/JIHASI CBSA3b. Fe
3HAYeHUe 8 OpeaHU3ayUU
CIPYKMYPbl HCUSHEHHO
BAJICHBIX OP2AHUYECKUX

XapakTepuzoBaTh
OCOOCHHOCTH arperaTHOTro
COCTOSIHUSI BEILIECTB

Ha OCHOBE MOJIEKYJISIPHO-
KHHETHYECKUX
MpeICTaBICHUM.

YcranaBiuBaTh
MEXIPEIMETHBIC CBSI3U C
(pu3mKoi Ha PTOI OCHOBE.
YcranaBiuBaTh
MC)KHpeILMCTHBIC CBsA3U C
OuooTrHeil Ha OCHOBE
paccMoOTpeHHs TPUPOIBI

BOJIOPOJHOM CBSI3U U €€ POJIH

B OpraHMU3aluy KUBOMI
MaTEpUH.

eeuecms.
Turibr Ionstre o Knaccuguyuposameo
KPUCTATTHYECKHX KpUCTAIIMICCKIX TBEPJIbIC BEIICCTBA HA
PEIIETOK. pemeTkax. THibI KpUCTa/INYECKUE U
JleMOHCTPAIIHHL. KPHUCTAJUIMYCSCKUX amopHbIe.

Mopnenn pCIICTOK: HOHHAA, Yemanasnueams
KPHUCTAJIMNICCKUX MOJICKYJISIpHAsL, aTOMHas, 3aBUCHUMOCTDh MEXY TUIIOM

pEIIeTOK pa3IuIHBIX
TunoB. [Ipumepsl
BEILISCTB C MOHHOM,
aTOMHOM,
MOJIEKYJISIPHOI U

METaJTMYeCKas.
XapakTepHsble
(uznyeckre cBoMcTBa
BEIIECTB, 00YCIOBIICHHBIC
THUIIOM KPUCTAJNIMYECKOU

XUMHYECCKOM CBsA3H, TUIIOM

KPUCTAJUIMYECKON PELIETKH U

(puznuecKknuMH CBOKMCTBAMU
BEIIIECTB.
O0OvsicHamb sSIBICHUE

PeryasTuBHbIe:

1. BHocuTh HE0OX0AMMBIE KOPPEKTHUBBI B IEHCTBHE
IIOCJIE €r0 3aBEPIICHUS HA OCHOBE €r0 OLIEHKH U y4yeTa
XapakTepa cJIeJIaHHbIX OIINOOK.

2. OCymecTBIATh KOHCTATHPYIONIUH 1
IIPEIBOCXUINAIONINI KOHTPOJIb I10 PE3YJIBTATy U 10
croco0y JefCTBUS; aKTyaIbHbI KOHTPOJIb Ha YPOBHE
IIPOU3BOJIBHOTO.

3. BeigBurate BepcuM pemeHust mpooieMbl,
0CO3HaBaTh KOHEUHBIH pPe3yJsIbTaT, BEIOUPATh U3
IIPEMJIOKEHHBIX U UCKATh CAMOCTOSITENIBHO CPEACTBA
JIOCTHKEHUS LIEIIN.

Ilo3HaBaTeabHbIE:

1. ®opmupoBaTh yCTOMUUBBII yueOHO-
MI03HABATEILHOTO HHTEPEC K HOBBIM O0IUM crioco6am
pelieHus 3a1ad.

2. ®opMHpOBaTh YMEHHUS YCTAHABIHUBATD CBS3H MEXKITY
pcajibHO Ha6HIOI[aCMBIMI/I XUMHUYCCKUMU SIBJICHUSAMU U
nmpoueccamu, MponucCxoAdIuMu B MUKPpOMUPE, OOBSACHATD
MIPUYINHBI MHOFOOGpaBI/IH BCIICCTB, 3aBUCUMOCTDb UX
CBOMCTB OT COCTaBa U CTPOCHUs, a TAKXKC 3aBUCUMOCTD
IMPUMCHCHUSA BEUICCTB OT UX CBOMCTB.

KoMMYHHKATHBHBIE:

1. ApryMeHTHpOBAaTh CBOIO TIO3UIIHIO U
KOOPJMHHUPOBATH €€ C

MO3ULIMSIMU TAPTHEPOB B COTPYAHUYECTBE MPU
BBIPAOOTKE OOIIETO PEIIeHUsI B COBMECTHOM
JIeSITCIIbHOCTH. 2.
AJIeKBaTHO MCTIOJIb30BaTh PEUEBHIE CPEICTBA JJIS
pelIeHUs pa3IMYHbIX KOMMYHUKATUBHBIX 33]1a4;
BJIQJIETh YCTHOW U MUCBMEHHOW PEYbI0; CTPOUTH
MOHOJIOTHYECKOE KOHTEKCTHOE BHICKA3bIBAHHUE
JIMYHOCTHBIE:

1. VYmMmeTh OLCHUBATH MPABUJIBHOCTDH BBIIIOJHCHUA yqe6Hoﬁ




METaJLUINYECKOM
KPHUCTAJTHICCKIMHU
peIIeTKaMH.
JlabopaTopHbIe
onbITHI. 1.
OrnpenelieHue CBOMCTB
HEKOTOPHIX BEIIECTB
Ha OCHOBE THIIa
KPUCTAJINYECKOU
pemeTku. 2.
O3HaKOMIJIECHUE C
KOJIJICKITHEH
TTOJTUMEPOB:
miacTMacc u
BOJIOKOH, ¥ U3JICITHU
W3 HUX.

pelIeTKH.
ITporuozupoBanue
CBOICTB BELIECTB I10 TUILY
KPUCTAIUTMYECKOU
pEIIeTKH 1 0OpaTHasI
3agada. AJUTOTpONHs,
00yCJIOBJICHHAS TUIIOM
KPUCTAIUTMYECKOU
peIIeTKH.

XapaxmepHnvie 6uovl
KPUCMATTUYECKUX PeulemoK
Memannos.

Amop¢HEIe BemecTBa, ux
omauuumenvhvie C80UCMada.

AJUTIOTPOTIHU.
Hnnrocmpuposams 3T0
SIBIICHUE Pa3TUIHBIMHA
npUMEepamMH.

3a7a4, COOCTBEHHBIC BO3MOYKHOCTH €€ PEeLICHUSI.
2.AHaIM3UPOBATH HYMOLINOHAIIBHBIE COCTOSHUS,
MOJTyYEHHBIE OT YCIIENIHOH (HEYCIIEeITHON )
JeSITeIbHOCTH, OLICHUBATh UX BIMSHUE HA HACTPOCHHE
YeJIoBeKa.

YucTtele BelUiecTBa u
CMECH.
JdemoHcTpanum.
OO0pa3ibl MUHEPAJIOB U
TOPHBIX MOPOI.
O06pa3ibl OYUIIIEHHOH
caxapo3bl 1
HepaUHUPOBAHHOTO
KPUCTAJUTHIECKOTO
caxapa, COJIepKaIero
MIpUMeECH.
Jucmunnayus 600vl
KaK cnocob oyucmku
om npumeceil.
JlabopaTopHbIe
onbITHI. 3. XXecTKOCTH
BOJIbI. Y CTpaHEHUE
’KECTKOCTH BOJIEI. 4.
O3HaKOMJIEHHUE C
MUHEPAIbHBIMU
BOJAMHU.

OTtnnume cMeceit oT
XUMHUYECKUX COCIMHEHUH.
I'omoreHnnsle u
reTeporeHHbIe CMECH.
MaccoBas 1 06beMHast
JIOJIM KOMITIOHEHTA B
CMECH.

[Tpumecu. Bnusinue
npumMeceii Ha CBOMCTBa
BelecTB. MaccoBasi u
00BEeMHast JOJIU IPUMECEH.
Knaccugurayus
XUMUYECKUX 6eujecme no
cmenenu Yucmomel.

Haxooumwe otnu4dust cMmeceit
OT XUMHUYECKUX COCIMHECHUM.
Ompasicamsb COCTaB cMeceit ¢
MOMOILBIO IIOHATHUS

«I0JIs» MaccoBast 1
oOBeMHas.

IIpousz600ums pacdeTsl ¢
HMCIIOJIBL30BAHUEM 3TOI'O
MOHSITHS.

Yemanasnusame
3aBUCHUMOCTH MEXKIY
pasznuuusiMu B (PU3UIECKUX
CBOMCTBaX KOMIIOHEHTOB
cMecel U crmocobamMu ux
paszaencHusl.

PeryasiTuBHble:

1. [InanupoBath CBOM JIEHCTBUS B COOTBETCTBHUH C
IIOCTaBJICHHOMN

3a/1auell ¥ yCIIOBUSAMMU €€ peaan3alyu.
Ilo3HaBaTe/abHBIE:

1. OcymectBnsTh BEIOOp Hanboee

3¢ (heKTUBHBIX CLIOCOOOB pelIeHus 3324 B

3aBUCUMOCTHU OT KOHKPETHBIX YCJIOBHU.

2. CTpOI/ITB JA0Ka3aTC/IbCTBAa B OTHOIICHUHN BBIJIBUHYTBIX
rUnoTe3 u GopMyIHMpPOBaHKE BBHIBOIOB.
KoMMyHHKaTHBHBIE:

1. CoBepiieHCTBOBATh yMEHHE

JIOTOBApUBATHCA U IPUXOJIUTH K O0IIEMY PEIICHUIO B
COBMECTHOMU JIEITEILHOCTH.

JIMYHOCTHBIE:

1. ®opmupoBaTh BEIPAXKEHHYIO yCTONYHMBYIO Y4eOHO-
MMO3HABATEJIbHYIO MOTHUBAIIUIO YUCHHUS.

JucniepcHbie

ITonsiTHe 0 AUCHIEPCHBIX
cucremax. JlucrnepcHast

Xapaxmepuzosams pa3nuyuHble

PervasitTuBubie:




CHCTEMBI.
JemoHcTpauuu.
Obpasyvt  paziuyHvIx
OUCNEPCHbIX — CUCHEM:
IMYIbCUU,  CYCHEeH3UlU,
aspo3onu, 2eiu u 307u.
Honyuenue  xomiouo-
HO20  pacmeopa  u3
xnopuoa acenesa ().
Koazynayus
NOTYYEHHO20 PACMBOPA.
Spghexm Tunoans.

JlaGopaTopHblie ONbITHI.
5. Osnaxomnenue c
oucnepcHulMu
cucmemamu.

(daza u qucriepcuoHHas
cpenma. Kimaccudukarms
JIACTIEPCHBIX CHCTEM B
3aBUCHUMOCTH OT
arperaTHOro COCTOSTHUSA
IHUCTIEPCHON (ha3bl U
JUCIIEPCUOHHOM Cpenpbl.
I'omorennsie n
reTepOTeHHBIE AUCIIEPCHBIE
CHCTEMBEI.
I'pybonucnepcHbie
CHCTEMBI: SMYJIbCHH,
CYCIICH3HH, a3PO30JIH; UX

MMPpEACTAaBUTCIIN U 3HAYCHUC.

ToHkogucnepcHble
CHCTEMBI: TEIN 1 30JI1; UX
MIPEJICTABUTEIIU U 3HAYCHHE.
Komnonaneie cUCTEMEI, UX
OTJIMYMS OT HCTHHHBIX
PacTBOPOB.

Oddextr Tunpans. emu:
MHUIIEBLIE, KOCMETHUECKHUE,
MEIUINHCKHE,
OHOJIOrNYECKUE U
MUHEPAJIbHBIC; UX

NpeaACTABUTCIIN M 3HAYUCHHUC.

TUTIBI JUCTICPCHBIX CUCTEM Ha
OCHOBE arperaTHOTO COCTOSHUS
IUCTIepCHOM (ha3el U
JIMCTIEPCUOHHON CpPEJIbI.
Packpvieams poib pa3THIHbBIX
THITOB AWCTICPCHBIX CHCTEM

B JKH3HH MPUPOJIHI B OOIIECTRA.

IIpakTHyeckas
padora Ne 1.

[Nonyuenue, coOupanue u
pacmo3HaBaHUE Ta30B:
BOJAOPOJIa, KUCIIOPOAa,
YTJIEKHUCIIOTO Tas3a,
aMMHaKa, dmuieHda,
ayemuiena.

IIpoBonuts, HabMOIATE U
OIHUCHIBATH XUMHYECKUN
9KCTIEPUMEHT 10
MOJIYYE€HHUIO, COOUPaHUIO U
pacro3HaBaHUIO Ta30B.

1. BHocuTh HE0OX0AMMbIE KOPPEKTHUBHI B JIeHCTBHE
IIOCJIE €T0 3aBEPLICHUS HAa OCHOBE €r0 OLICHKHU U y4eTa
XapakTepa cJeIaHHbIX OIUOOK.

2. OCyHIeCTBISITh KOHCTATUPYIOIINHA U
IIPEIBOCXUIAIONINI KOHTPOJIb 10 PE3YJIbTaTy U 110
crocoOy JefcTBUS; aKTyallbHbI KOHTPOJIb Ha YPOBHE
IIPOU3BOJIBHOTO.

3. BeiaBurate Bepcum pereHust npoodiemsl,
0CO3HABaTh KOHEUHBIN PE3yJbTaT, BEIOUPATH U3
IIPEIUIOKEHHBIX U UCKATh CAMOCTOSITENIBHO CPEACTBA
JIOCTHYKEHUS 1IEIIN.

Ilo3HaBaTeJbHBIE:

1. ®opmupoBaTh YCTOMUMBEIN ydeOHO-
MMO3HABATEJILHOTO UHTEPEC K HOBBIM OOIIUM crioco0am
peIlIeHus 3a/1a4.

2. ®opMHpOBaTH YMEHUS YCTaHABINBATH CBS3U MEXKITY
peanLHo Ha6J'IIOZ[aCMLIMI/I XUMHUYCCKUMMU SABJICHUAMU U
MPOIIECCaMHU, IPOUCXOIAIIMMUA B MUKPOMUPE, O0BSICHSITH
HpI/I‘II/IHBI MHOFOOGpa?)I/I}I BC€IICCTB, 3aBUCUMOCTH UX
CBOMCTB OT COCTaBa U CTPOCHUS, a TAKIKC 3aBUCUMOCTD
MMPUMCHCHUS BCIICCTB OT UX CBOMCTB.

KoMMYHHKATHBHBIE:

1. ApryMeHTHpOBATh CBOIO MO3UIUIO U
KOOPJMHHUPOBATH €€ C

MO3UILIMSIMU TTAPTHEPOB B COTPYAHUYECTBE MPU
BBIPa0OTKe 0OIIEro pereHus: B COBMECTHOM
JIeITEIIbHOCTH. 2.
AJIeKBaTHO MCIOJIb30BaTh PEUEBbIE CPEICTBA AJIS




IToBTOpEHUE U
0000111eHIEe TEM
«CTtpoeHue aToMa

n «CtpoeHure
BEIIIECTBAY,
MOJATOTOBKA K
KOHTPOJILHOU padoTe

O0001IIaTh MOHATHUS «S-OpOHUTANIBY, «P-0pOUTAIBY, «d-0poumansy,
«KOBaJICHTHAs HETIOJISIPHAS CBSI3bY», KKOBAJICHTHAS ITOJISPHAS
CBSI3bY», KMOHHAS CBSI3b», «BOJOPOAHAS CBS3HY, «METATTUYECCKAS
CBSI3b», KMOHHAS] KPUCTAJUTMYECKAsl PEIIeTKa», «aTOMHast
KpHCTaJUTMYEeCKasl PEIIeTKa», «MOJICKYJIIPHAsI KpUCTAIUTHYECKAs
peieTkay, «MeTaJndecKas KpUcTauIndecKasl pereTKa.
OrpaHuunBaTh MOHATHS «XUMHYECKAs CBS3bY,

CKpHUCTAJUIMYCCKAA PEUICTKA.

KonTpoubHas
padora Ne 1 no
temam «CTpoeHue
atoMa» u «CtpoeHue

OnuceIBaTh U XapaKTepHU30BaATh CTPYKTYPY TaOIUIIBI
«[lepunognueckast cucteMa XMMUYECKUX DJIEMEHTOB

. . MengeneeBa» (kopotkast ¢opma) [IpoBoanuts pednekcuio
COOCTBEHHBIX JIOCTI)KEHHUH B ITO3HAHUH CTPOCHUS aToMa U

peIJ_IeHI/ISI pastquIx KOMMYHI/IKaTI/IBHI:IX 3aaa4,
BJIQJICTh YCTHOW M MUCbMEHHOU PEYbI0; CTPOUTH
MOHOJIOTHYECKOE KOHTEKCTHOE BBICKA3LIBAHUE
JINUHOCTHBIE:

1. YMmeTn OLCHUBATD MPABUIJILHOCTH BBIIOJHCHUA yq€6HOI>'I
3aga4u, CO6CTBCHHLIC BO3MOKHOCTH €€ PEUICHUS.
2.AHaJ'II/ISI/IpOBaTB OMOIIMOHAJIBHBIC COCTOSHUA,
MOJyYEeHHBIE OT YCIEUIHOH (HeYCIEeNIHOM)

JACATCIIBHOCTH, OLICHUBATDh UX BIIMAHNEC HA HACTPOCHHUE
YCJIIOBCKA.

BEIIIECTBA. CTpPOCHHUS BellleCTBa. AHAIM3UPOBATEH PE3YIbTAaThl KOHTPOJIBHOM

paboThI U BBICTPAUBATh IyTH JOCTHKCHUS KEJIAEMOTO YPOBHS

YCHEIHOCTH.

TEMA 3. DJIEKTPOJIMTUYECKAA JUCCOLNALIAA- 9 gacos

PactBOpbI. PacTBOpHI Kak Onpeoensimob TOHSITHS PeryasruBHbIe:
JdemoHcTpaumu. TOMOI'€HHBIE CUCTEMBI. «pacTBOpPBD> U 1. [InanupoBaTh CBOM IEUCTBUS B COOTBETCTBUU C
Paznnynas Pacmeopenue kax «PacTBOPUMOCTH). MOCTABJICHHON
pacTBOPUMOCTH puszuro- xumuyeckuil Knaccuguyuposams BemecTna 3a71a4€il U YCIIOBUSIMH €€ pEeaIN3alnu.

BCIIICCTB B BOJAC U

HUHBIX PACTBOPUTCIIAX.
HN3MeHeHue OKp CKHU
BEIECTBA IIPHU

nepexoac m3

TBEPAOTO COCTOAHUA

B PacTBOp

(ma nmpumepe cynbdara
menu (II), xmopuna
koOanbTa (11)).

npoyecc. Ponb BoAbI B
MpOoIecce paCTBOPEHHUS
BeulecTB. PactBopumocTh

Y Kjaccu(ukarms

BEIIIECTB I10 3TOMY
MPU3HAKY: PACTBOPUMBIC,
MajiopacTBOPUMBIC U
HEPacTBOPUMBIE.

MaccoBas 107151 BEIECTBA

B pacTBOpE.

Monapuas konyenmpayus geuye-
cmea. Omauyue ceolicme
pacmeo- pa om ceoucma
YUCmo20 pacmeo- pumels u

10 TIPU3HAKY PACTBOPUMOCTH.
Ompasicams cocTaB pacTBopa C
MTOMOIIIBIO MMOHSTHI «MaccoBast
JIOJISI BEIIECTBA B PaCTBOPE» U
(MOJIPHAA KOHYERmMpayusl
geujecmear.

Ilo3HaBaTeabHbIE:

1. OcymiecTBasTh CpaBHEHUE, KJIACCUPHUKAIUIO,
CaMOCTOSITENILHO BBIOMPAst OCHOBAHMSI U KPUTEPUU TS
yYKa3aHHBIX JIOTUYECKUX OIeparuil.

2. CTpouTb JIOTHYECKOE paccykJIeHHEe, BKIIOYAoLIee
YCTaHOBJICHHE IPUYMHHO-CIIEICTBEHHBIX CBSI3€H.
KoMMyHHKaTHBHBIE:

1. Pa3BuBath ymeHHe NPOTYKTUBHO pa3peliaTh
KOH(JIMKTBHI HA OCHOBE y4eTa HHTEPECOB M MO3UIIHIA
BCEX €r0 Y4aCTHUKOB.

JIM4YHOCTHBIE:

1. ®opmupoBaTh BEIPAXKEHHYIO YCTONYHMBYIO Y4eOHO-
MIO3HABATEJIbHYIO0 MOTUBALIMIO YUEHHUS.




pacmeopeHHOo20 eelecmaed.

MunepanvHnvie 600bl Kax
NPUPOOHbBLE PACMBOPL.

DJIEKTPOJIUTHI U
HEDJICKTPOJIUTHI.
JleMoOHCTpaLIMU.
OO0Opa3Ibl BEIIECTB-
JJIEKTPOJIUTOB U
HEDJICKTPOJIUTOB.
Hccnenoanue
3IEKTPUUECKOUN
OpoOBOANMOCTHU
pacTBOpOB
3JIEKTPOJIUTOB U
HEDJICKTPOJIUTOB.
3aBUCUMOCTD
CTENECHU
3JEKTPOJIUTUYECKON
JIUCCOIUAIINU OT
KOHLIEHTpaluu
BEIIECTBA B pacTBOPE

[TousaTHe 00 3MEKTpOIUTAX
1 HEAJIEKTPOJIUTAX.
OCHOBHBIE TTOJOXKCHUS
TEOpUHu
BIEKTPOJIUTUYECKON
pucconnanuu. Mexanusm
Juccoyuayuu eujecms.
Onexkmpoaumuueckas
ouccoyuayus Kax pe3yibmam
uopamayuy 21eKmpoauUmd.
Cmynenuamas ouccoyuayus
anexmpoaumos. CTeNeHb
3JIEKTPOIUTUYECKOMN
JUCCOLUAINH.

CunpHsele U ciabbie
3JIEKTPOJIUTHL. Y PAaBHEHHUS
3JIEKTPOJIUTUYECKOMN
nuccounaunu. Ilonsitue o
cpene pactBopoB (pH
cpeowt).

Onpeodensams TOHSATHS
«IIIEKTPOITUTHD,
«HEDIIEKTPOIIUTHI»,
«IIICKTPOITUTHYCCKASI
JIACCOLHAIINSD.
Dopmynupoeams OCHOBHBIE
MOJIOKEHUSI TCOPHHU
3IEKTPOJIUTUYECKOM
JTIMCCOILMAIINH.
Xapaxmepuzosamu
CIIOCOOHOCTH JIEKTPOIUTA K
JIMCCOIMANH HA OCHOBE
CTETICHU AJIEKTPOIUTHIECCKOU
JIMCCOLIMAIINH.

3anucvieams ypaBHEHUS
3IEKTPOJIUTUYECKOM
JIHUCCOLUALUU, 8 MOM YUCTe
U CmyneHyamoti.

Habnwooams u onucweisams
JIEMOHCTPAIMOHHBIN
XAMHUYECKUH DKCIIEPUMEHT.

Kucnotsr B cBeTe
TEOpUH
3JEKTPOJIUTUUECKON
JIUCCOITHAITIH.
JdeMoHcTpanmu.
Paz0asnenwue
KOHIIEHTPUPOBAHHOM
CEpHOU KUCIIOTHI.
Obyaenueanue caxapa u
Yenn03bl,
KOHYEHMPUPOBAHHOUL
CepHOU KUCTOMOII.

OmnpeneneHue KUCIoT B
CBETE TCOPUU
BJIEKTPOJIUTUYECKOHN
nucconuanuu. Okpacka
WHJIMKATOPOB B pacTBOpax
kucioT. O01ue
XUMHUYECKHUE CBOMCTBA
HEOpPraHu4eCcKUXx U
OpFaHI/I‘IeCKI/IX KHUCJIOT B
CBETE MOJIEKYJIIPHBIX U
WOHHBIX MPEACTaBICHUMN:
B3aUMOACHCTBHUE C

Xapaxmepuzosamsb KUCIOTHI
B CBETE TEOPUU
3JIEKTPOJIUTUYECKOM
JIMCCOLMALINH.

Paznuuame oO1iee,
0COOCHHOE M €AUHUIHOE B
CBOMCTBAX a30MHOI,
KOHYEHMPUPOBAHHOL CEPHOU U
MYPAbUHOU KUCTIOT.

Ilposooums, nabarwoams u
onucwvleams XUMHUYECKUN
OKCTIEPUMEHT C IMTOMOIIBIO

PeryJsiTuBHbIE:

1. BeigBUTaTh BEpCHH PEIICHUS TPOOIIEMEI,
0CO3HABaTh KOHEUHBIN Pe3yJIbTaT, BHIOUPATH U3
MPEAJIOKEHHBIX U UCKATh CAMOCTOSITEILHO CPEACTBA
JIOCTHKEHUS LIEJIH.

2. BHOCHUTBH HEOOXOIMMBIE KOPPEKTUBHI B ICHCTBHE
MIOCJIE €ro 3aBEPILICHUSI HA OCHOBE €r0 OLICHKHU U yueTa
XapakTepa cIeIaHHBIX OIHOOK.

ITo3HaBaTeIbHbIE:

1. YMeTh onpesensaTb BO3MOKHbBIE HCTOUHUKHU
HEOOXOAUMBIX CBEJICHUN, TPOU3BOIUTH TTOUCK
uH(pOpMaIKK, aHATU3UPOBATh U OLICHUBATH €&
JIOCTOBEPHOCTb.

2.00600111aTh TOHATHUS — OCYLIECTBIISATH JIOTHYECKYIO
OIepanuro nepexoaga OT BUAOBBIX IIPU3HAKOB K
POAOBOMY MMOHATHUIO, OT OHATHA C MCHBIIINUM

00BEMOM K MOHATHIO C OOJIBITUM 00BEMOM.

KoMMyHuKaTHBHBIE:

1.Opranu3oBbIBaTh U IJIAHUPOBATH ydeOHOE
COTPYJITHUYECTBO C YUUTEJIEM U CBEPCTHUKAMH,
ONpeAeNATh HelH U QYHKIUN YYaCTHUKOB, CIIOCOOBI
B3aMMO/ICHCTBUS; TUTAHUPOBATh OOLIHE CLIOCOOBI
paboTHI.

2. Bctynathb B Manor, a Takke y4acTBOBaTh B
KOJJIEKTUBHOM OOCY>KJI€HHH MPO0JIeM, y4acTBOBaTh B
JMCKYCCHM U apTyMEHTUPOBATh CBOIO MO3ULUIO.
JIn4HOCTHBIE:

1. ®opmMupoBaTh HKOJIOTUIECKOE MBIIIUIEHUE: YMEHHE
OILICHUBATh CBOIO JESATEIILHOCTh U MOCTYIKU APYTUX
JIOJIEHN € TOUKH 3PEHUSI COXPAHEHUS OKPYKaIOLIEH
CpEeJIbl.

2. (I)OpMI/IpOBaTB OTBCTCTBCHHOC OTHOIICHUS K YUCHHIO,




Bszaumooeiicmesue
KOHYEHMPUpPOBAHHOU U
paszbasienHol azomuoil
KUCTIOMbL ¢ MEObIO.
Komneknus
MIPUPOTHBIX
OpPraHUYEeCKUX
KHMCIIOT.

JlaGopaTopHbie ONMBITHI.
6. O3HaKOMJICHHUE C
KOJIJIEKITHEN KHUCIIOT.

MeTaJuIaMH, OKCUJaMU U
THJIPOKCHIAMH METAJJIOB,
COJISIMU. Y CJIOBUSL
BO3MOKHOCTH MPOTCKAHHUS
peaKuii MeXay
DJICKTPOIUTAMHU.
Cneyuguuecxue ceoticmea
a30mHuoll,
KOHYEeHMPUpOBaAHHOU
CepHoll U MYPAGLUHOU
KUCI0m.

POAHOTIO A3bIKA U A3bIKA
XHUMHH.

TOTOBHOCTH M CIIOCOOHOCTH, 00yJaroNuXcs K
CaMOpPa3BHUTHUIO U CaMOOOPa30BaHUIO.

OcCHOBaHUSI B CBETE
TEOpHUHU
AIIEKTPOTUTHIECCKOH
JIUCCOITHAIINH.
JemoHncTpauuu.
Komnexkuus menoueit u
CBEIKETOIyYSHHBIX
HEPACTBOPUMBIX
TUAPOKCHUIOB
pa3IMYHBIX METAJLIOB.
Peaknms
HEeWTpann3aluu.
[Tonyuenue
HEPacTBOPUMOTO
OCHOBAHHUS U
pacTBOpeHHE €To

B kucnore. [lonyuenue
ammuara

u e2o g3aumooeticmaue
€ XJI0P0B0OOPOOOM
(«ovim be3 oeHay).
JlaGopaTopHble ONMBITHI.
7. [lonyuenne u
CBOMCTBA
HEPACTBOPHUMBIX
OCHOBaHMUII.

8. O3nakomieHHe

OmnpeneneHue OCHOBaAaHUMN
B CBETE TEOPUH
AIIEKTPOITUTHIECCKOH
nuccoruanmu. Okpacka
WHJIUKATOPOB B pacTBOpPax
HIeJ04YeH.
Knaccudukarus
OCHOBAHMH 110 IPU3HAKAM
pacTBOPUMOCTH B BOJE,
Haiuyus 6 cocmasge
amomos Kuciopood.
OO0mre XuMUYeCKue
CBOMCTBA IIICIOYEH,
HEPACTBOPUMBIX
OCHOBAaHMU:
B3aHUMOJICHCTBHE C
KHUCJIOTaMU, KUCIIOTHBIMHA
OKCHUJIaMU, COJISIMU.
Paznoxenue
HEPaCTBOPUMBIX
OCHOBAHUI.
Bzaumooeiicmeue wenouetl
C OpeaHUyecKuMu
coeounenuamu (penonom,
KapOOHOBbIMU KUCIOMAMU).
Cesoticmea 6ecKuciopooHvIx
OCHOBAHUL: AMMUAKA U

XapakTepu30BaTb OCHOBAHMUS
B CBETE TEOPUU
3JIEKTPOIUTHYECKOU
JIHUCCOLMALINH.

Paznnuats oO11tee,
0CO0OEHHOE U €IMHUYHOE B
CBOMCTBaxX T'MAPOKCHUJIOB U
OCCKUCIIOPOHBIX
OCHOBaHHH.

IIpoBoauTh, HAOIOIATE U
OIUCHIBATH XUMHYECKUI
AKCTIEPUMEHT C TTOMOIIIBIO
POHOTO SI3bIKA U SI3bIKA
XUMUH.

PerviasiTuBablie:

1. CamocTosTENIbHO OCO3HABATH IPUUMHBI CBOETO
ycriexa Wi Heycriexa ¥ HaXOJAUTh CIIOCOOBI BBIX0/1a
W3 CUTYyalluu HEeycIexa.

2. Y4UTbCSA CAMOCTOSITENIbHO CTAaBUTh HOBBIE yUueOHbBIE
LEJTU ¥ 33]1a4H, CTPOUTH KM3HEHHBIE TUIAHBI BO
BPEMEHHOM TEPCIEKTUBE.

Ilo3HaBaTeJbHBIE:

1. CTpouTh JOTHYECKOE PACCYKICHUE, BKIIIOYAIOIICE
yCTaHOBHeHI/Ie HpI/I‘-II/IHHO'C.]'IeJJ;CTBeHHI)IX CBSI3CH.

2. OCyIIECTBIIATH PACIIMPEHHBINA TOMCK HHPOPMAIIUH C
HCIOJIb30BaHUEM PecypcoB OubimoTek u MHTepHeTa
KoMMYHHKATHBHBIE:

1. ®opmynupoBaTh COOCTBEHHOE MHEHHUE U MO3UIIUIO,
apryMEHTHUPOBATh U KOOPJIUHUPOBATH €€ C MO3UIUSIMU
NapTHEPOB B COTPYAHUUECTBE MPU BHIPAOOTKE 0OIIETO
pEIIeHUs] B COBMECTHOM JI€SITEIbHOCTH.
JIMUHOCTHBIE:

1. BricTpauBaTh COOCTBEHHOE 1IEJIOCTHOE
MHPOBO33pPEHHUE: 0CO3HABATH MOTPEOHOCTH U
TOTOBHOCTh K CaMOOOPa30BaHUIO, B TOM YHCJIE U B
paMKax CaMOCTOSITEIIbHOMN ACATCIIBHOCTH BHE IIKOJIBI.




C KOJUIEKIINEeH
OCHOBAHHH.

AMUHOB 6 CDAGHEHUU.

Conu B cBETE TEOpUU
DJIEKTPOJIUTUYECKOHN
JIMCCOITHALIAH.

JemMoHcTpauuu.
Konnexuus coneit
pa3IUYHON OKpPACKH.
Komnexnus
OHOJIOTHYECKUX
MaTepHualoB,
cojepKamux KapooHat
u ocdat KaIbIus.
Komnexmus
KOHJIUTEPCKUX
pBIXJIUTENEH TecTa,
00bsSCHEHHE MPUHIINIIA
UX NEHUCTBUSA U
JIEMOHCTpAITUs
Ppa3phIXJIUTEIBHON
CIIOCOOHOCTH.
T"aenue copl
YKCYCOM.
KauecTBenHnble peakuun
Ha KaTHOHBI 1 aHWOHBI.
BriTecHenne meau
JKEJIe30M U3 pacTBOpa
cynbdara menu (I1).
ITonmy4yenue noguaa
CBUHIIA U
JIEMOHCTPAITUS €TO
pacTBOPUMOCTH B
3aBUCUMOCTH OT
TEeMITepaTyphl pacTBOPa
(TIoITyIeHHIE «30JI0THIX
YELIyeK»).
JlabopaTopHble
ONBITHI. 9.

OrmnpeneneHue coieit B
CBETE TCOPUH
DJIEKTPOJIUTUYECKOHN
JIICCOITHAITAH.
Knaccudukanms comneii:
cpeaHue, KUCbIe,
ocHOeHble. O0IIIE
XUMHUYECKUE CBOMCTBA
COJIEN: B3aUMOJIEMCTBUE C
KHCJIOTaMU, MIeII0YaMH,
MeTaJUIaMHU U COJISIMH.
DIEKTPOXUMHUUYECKUM Psg
HAIPsDKEHUH METaIoB U
€ro UCMOJb30BaHUE IS
XapaKTePUCTUKHU
BOCCTAHOBHUTEIIHLHBIX
CBOICTB METAJJIOB.
Cesoticmea xucivlx coeil.
ITpencraBurenu coned u
WX 3Ha4YeHWe: KapOoHaT
KaJIbIHS, oprodocdar
KaJIbIIHS.

Kauecmeennvie peakyuu na
XA0puo-, cyavham- u
KapboHam-anu- ombl,
KAMUOH aAMMOHUS, KAMUOHbL
acenesa (1) u ocenesa (111).

Xapaxmepuzoeamsv COIN B
CBETE TCOPUU
AIIEKTPOTUTUYCCKOU
JIICCOITHAIINH.

Paznuuame ob1iee,
OCOOEHHOE U €AUHUYHOE B
CBOHCTBax

CPEIHHX U KUCIBIX COJICH.
Ilposooums, nabarooams u
onucvléams XUMUIECKUN
SKCIIEPUMEHT C ITOMOIIBIO
POJTHOTO SI3BIKA W SI3bIKA
XHUMHH.

PeryasiTuBHble:

1. BoiaBurate Bepcuu pemieHus mpoosieMsl,
OCO3HaBaTh KOHEYHBIN Pe3yIbTaT, BEIOUPATh U3
MPEIOKEHHBIX U UCKATh CAMOCTOATENILHO CPENCTBA
JIOCTHKEHUS LIENH.

2. Ipu mIaHUPOBAHKMHU JOCTHKEHHS LEIeH
CaMOCTOSITETILHO, MTOJTHO M 3ICKBATHO YYUTHIBATH YCIIOBHS
W CPENICTBA UX JOCTHKCHUS, BBIIEIATh aJlbTePHATUBHEIC
CIOCOOBI TOCTIKEHMSI e 1 BRIOUPATh Hanbolee

3¢ (eKTUBHBIH CITOCO0.

Ilo3HaBaTeabHBIE:

1. ®opmupoBaTh yMEHUS BOCIIPUHUMATb,
nepepadaThiBaTh MPEIbSIBISTh HHPOPMALIUIO B
CJIOBECHOM, 00pa3HOM, CHMBOJIHMYECKOH (hopMax,
aHATM3UPOBATH U MlepepadaThIBaTh MOIyYCHHYIO
MH(POPMALUIO B COOTBETCTBUH C [TOCTaBICHHBIMH
3aauamMi.

2. CTpouUTb JTOTUYECKOE PACCYKICHUE, BKIIOYAIOIICE
YCTaHOBJIEHUE ITPUYMHHO-CIIEACTBEHHBIX CBA3EH.
KoMMyHMKATHBHBIE:

1. CTpouTh NOHATHBIE IS TAPTHEPA BHICKA3bIBAHMS,
YUYHATBIBAKOIINE, YTO MAPTHEP 3HAECT U BUIUT, & UTO
HET.

2. ATeKBaTHO HCIIOIH30BATh PEUEBHIE CPEICTBA

JJ1d pCIICHUA pa3JInYHbIX KOMMYHUKATUBHBIX

3a71a4, CTPOUTH CJIOXKHBIE MOHOJIOTHUECKHE
BBICKa3bIBaHHS.

JIMYHOCTHBIE:

1. ®opmupoBaTh OTBETCTBEHHOE OTHOIIEHHE K YUCHHIO,
TOTOBHOCTB M CIIOCOOHOCTD K CAMOPA3BUTHIO U
camM000pa30BaHMIO HA OCHOBE MOTUBALIMU K O0YUYEHUIO U
MO3HAHUIO.




O3HaKOMIJIEHHE C
KOJUIEKITHNCH
MIPUPOTHBIX
MUHEPAJIOB,
coeprKaIuX COJIH.

T'uaponus.
JemoHCTpanum.
Pasznuunsie cnyuaun
TUJIpoJin3a cojei u
JIEMOHCTpALHS CPEJIbI
pacTBOpOB ¢
TTOMOIIBIO
WHIUKATOPOB Ha
npumepe KapOoHATOB
LIEJIOYHBIX METaJJIOB,
XJIOpHUa aMMOHHUS,
arieraTa aMMOHUS.
Ilonyuenue
ayemuiieHa
2UOPOUZOM Kapouoda
Kanbyusl.
JlaGopaTopHble ONbITHI.
10. UcnipiTanue
pacTBOpPOB KHUCIOT,
OCHOBAaHUU U coJiei
WHIUKATOPaMH.

11. Paznuunbie
cilydyau TUAPOIn3a
conelt. 12. I'maponus
XIIOPHUIOB

M aIeTaToB
HIEJTOYHBIX METAJLJIOB

I'maponm3 kak 0OMeHHOE
B3aMMO/ICHICTBHE BEILIECTB
¢ Bogoi. O6paTuMbIit
TUJIPOJIN3 COJIEN IO
TIEPBOM U nociedyrouum
creneHsM. ['uaponus mo
KaTUOHY U aHHOHY.
HonHble 1 MOJEKYISIPHBIC
ypaBHEHUSI THAPOIU3A.
Cpena (pH) pactBOopoB
TUAPOJIN3YIOLINXCS COJIEH.
HeoOpaTtumsrii Tuaponmns
COJICH.

Obpamumsiii 2udpoaus
Op2aHUYecKUxX coeOUuHeHul
KaK 0CHO8a 0OMeHa 8eujecms
68 JHCUBLIX OP2AHUIMAX.
Obpamumwiii 2udponuz AT
KAK OCHOBA 9HEP2eMUUECKO20
00MeHa 8 HCUBbIX
Op2aHU3MAXx.

Xapaxmepuzosamov TUAPOIN3
KaKk oOMeHHOEe
B3aMMOCHCTBHC BEIIICCTB C
BOJOM.

3anucvieams ypaBHECHUS
peakiuii ruaposinza
Pa3IMYHBIX COJIEH.
Paznuuams TUAPOIN3 IO
KaTHOHY U aHHOHY.
Ilpedckazvieamsv peaxkyuro
Ccpeovl 60OHBIX PACTBOPOB
coueii, 00pa3oBaHHBIX
CHJIbHBIM OCHOBaHHUEM H
ci1a00M KUCIIOTOH, Cla0bIM
OCHOBAaHHUEM M CUIILHOM
KHCIIOTOH.

Packpuvisams posib 00paTUMOTO
TCUIPOJIN3a OPraHUUYECKUX
COEIMHEHHI KaK OCHOBBI
oOMeHa BEIIECTB B JKUBBIX
opraHu3Max u 00paTUuMoro
ruaponuza AT® kak OCHOBBI
SHEPTeTHYECKOTO0 OOMEHa B
JKUBBIX OPraHU3Max.
Ilposooumv, nabarwoams u
onuceleams XUMUIECKUN
3KCIIEPUMEHT C IIOMOIILIO
POJIHOTO SI3bIKA U SI3bIKA XUMHUH.

PeryasiTuBHbIE:

1. Y4uThIiBaTh IPABUIO B IJIAHUPOBAHUU M KOHTPOJIE
croco0a penieHus.

2. Be16op Hanbosiee 23 heKTUBHBIX CITIOCOOOB
pelIeHHs 3a/1a4.

Ilo3HaBaTeabHbIE:

1.Mcnonp30BaTh NOMCK HEOOXOIUMON HHPOPMAITUT
JUTSI BBITIOJTHEHUST YUEOHBIX 3aJIaHUH.

2. Ocy1IecTBIATh aHATN3 00BEKTOB C BBIICTICHUEM
CYIIECTBEHHBIX H

HECYIIECTBEHHBIX MTPU3HAKOB/

aHAITM3UPOBATh, CPABHUBATD,

KJaccuuIupoBarh 1 0000maTh (DaKThI U SBJICHHUS.

KoMMYHHKATHBHBIE:

1.YuuTeIBaTh pa3HbIe MHEHUS U CTPEMSATCS K
KOOPAWHALIMM PA3JIMYHBIX [O3ULIMMI B
COTPYIHUYECTBE.

2. AZIeKBaTHO, OCO3HAHHO U MPOU3BOJILHO CTPOUTH
peyeBbI€ BHICKAa3bIBAHUS B YCTHOM M MUCbMEHHOU
peun.

JIn4yHOCTHBIE:

1. YMeTh COOTHOCHTH CBOM JICHCTBUS C IIAHUPYEMBIMH
pe3yJIbTaTaMH, OCYIIECTBIISTh KOHTPOJIb CBOEH
JIEATEILHOCTH B IPOLIECCE JOCTHXKEHHUSI pe3yibTaTa.

IIpakTH4yeckas
padora Ne 2.
Peuienue
OKCIICPUMCECHTAJIBbHBIX

ITpoBoauTh, HAOIIOMATH U OTIUCHIBATH XUMUYCSCKUHN
AKCIIEPUMEHT TSI UACHTU(PUKAITUN HEOPTAHUIECKUX U
Op2aHUYEeCKUX COeOUHeHUll ¢ TIOMOIIBIO KAaYeCTBEHHBIX PEaKIIUi.

PeryasiTuBHble:
1. Pednexcust cnocob0B U yciaoBHit 1eHCTBUS,
KOHTPOJIb U OLIEHKA MPOLIEcca U pe3yIbTaToOB




3a/1a4 Ha
UACHTU(PUKAITHIO
HEOPraHUYECKUX H
OpP2aHUYeCKUX
coeouHenull.

Iloemopenue u
0006wWenue memol

0606wams 3HaHUS O KJIaCCU(PHUKAINN U CBOWCTBAX OCHOBHBIX KJlac-
COB HEOPTaHUYECKUX M OPIraHMYECKHX COSTMHEHUI B CBETE TCOPHU

nesarenbHOCTH. OpHUeHTalus Ha MTOHUMaHUe MPUYnH
ycrnexa B yueOHOH JeSITeTbHOCTH.
Ilo3HaBaTeabHbIE:

1. YueOHo-1103HaBaTEIbHBIA HHTEPEC K HOBOMY
y4eOHOMY MaTepUaly U CllocodaM pemieHus HOBOH
YaCTHOH 3aIauu.

KoMMyHHKaTHBHBIE:

«Teopus “
e KZ ponumueckoii SJICKTPOTUTHICCKON INCCOTHAIIMH. 5 1.YuuThIBaTh pa3Hble MHEHHS ¥ (OPMYIMPOBATH
Succouuayi YCmaHaeﬂueamzj BHYTPUIIPEMETHBIC CBS3H MLy OPraHHHICCKOH H COGCTBEHHOE MHEHHE 1 MTO3HIIHIO, APTYMEHTHPOBATH H
ouccou K, HEOpraHU4YeCcKoi XuMueil B cBeTe 00I1ero, 0COOEHHOTO U ¢MHHYHOTO. KOOPMHHMPOBATH €& C TIO3HMITHAMHU MAPTHEPOB B
KoHmpOTBHOI pabome COTPYIHUYECTBE MPHU BEIPAOOTKE OOIIETO PEIIeHHs.
HYHOCTHBIE:

Konmponvnas paboma . JL
Ao 2 1o menre Hpoveodumb pedIieKCHI0 COOCTBEHHBIX IOCTHXCHHI B TIO3HAHUN 1. TIPUMEHATD MONyHeHHbIE 3HAHUS B TIOBCETHEBHO

- CBOMCTB OCHOBHBIX KJIACCOB HEOP- TAHMYECKUX M OPTAaHUYECKHX N
«dnexmponumuyeckas COE/IMHEHHMI B CBETE TEOPHMH JIEKTPOIMTHYECKOM MCCOIUAIINH. '
ouccoyuayusy. Ananusuposams pe3ynbTaThl KOHTPOILHON PabOTHI M BRICTPAMBATE Iy TH

JOCTHIKCHHA JKCJIAEMOT'0 YPOBHS YCIICIIHOCTH.
TEMA 4. XUMNYECKUE PEAKIIMU- 13 yacos

Knaccudukanms Peaxyuu, uoywue oe3 PeryiasiTuBHbIE:

(uxcan 4 Vit Knaccugpuyuposameo Y .
XUMHUYECKUX UBMEHEeHUs. COCMAasa XUMUUECKHE PEAKIIHH IO 1. Pabotas no miaHy, cBepsATh CBOU JEHCTBUS C LIEIbIO
peakunm. sewecme. Knaccupnkanms Pa3INYHBIM OCHOBAHHUAM. U, TP HEOOXOIUMOCTH, HCIIPABIISATH OIINOKH

€MOHCTpAIMH. 10 YHCITY ¥ COCTaB
é[KSOTe MI:I'/I'-IIIIJIOCTB caru }I/O nX BC yeCTB " Pasnuvame OCO6eHHOCTH caMOCTOATCIBHO.
P . p pyrot H KJIacCu(UKAIMU PeaKIuii 2.KoppektupoBarh J1eATEIIEHOCTh: BHOCUTH
peaKIu CepHOM MPOJYKTOB PEaKIIHH. o
CUCIOTHL PeaKiin pasioseHus B OPraHUYECKON XUMHH. M3MEHEHUS B MPOLIECC C YUYETOM BO3HUKILINX
& L (v}

Xapaxmepuzoeams TEIIOBOU :
THIPOKCHIOM HATDHSL. v —— 3(1){;) o xl;[ osame ¢ TPYJIHOCTEN U OLIMOOK; HaMe4aTh CIOCOOBI UX
OHIOTEPMHUYHOCTH u obMeHa B . YCTPaHCHUA.

peaKIuii ¥ Ha ero OCHOBE Ilo3HaBATEILHEIE:

peakiuy INMOHHOMN
KHUCJIOTEI C
TUIpOKapOOHATOM
HaTpHSL.
Bzaumooeticmsue
ANOMUHUSL C CEPOlL.
Pasznooicenue
NEPMAHeAHAMA KATUSL.
Bzaumooeticmeue
Hampusi u Kaaibyusl ¢
60001I.

HEOPraHWYE€CKON XUMHHU.
Peaxyuu npucoeounenus,
omujennieHus, 3amMeujeHus u
usomMepuzayuu 8
OpeaHU4ecKol XUMUu.
Peaxyuu nonumepuzayuu
KaK 4acmHubulll CIyuail
peakyuli NpUcoeouHeHus..
DK30- ¥ 9HIOTEPMHUYECKHE
peakuuu.
Tepmoxumuuecxue

pasnuyaTh 3K30- U
SHAOTEPMHUUYECKUE PEAKIINH.
Ompaosicams TEIIOBOU

3 hHeKT XUMIUIECKUX peaKITHH
Ha IMMChME C TOMOIIHIO
TEPMOXUMHUYECKUX YPABHEHUH.
1Ipo6odums pacueTsl Ha OCHOBE
TEPMOXUMHYECKUX YPaBHEHHH.
Habnriooamo u onucvigamo
JIEMOHCTPAIIMOHHBII
XUMUYECKHUH DKCTICPUMEHT.

1. ®opmupoBaTh yMEHHS yCTAHABIMBATH CBSI3H MEXKITY
p€ajibHO Ha6HIOI[aeMBIMI/I XUMHUYCCKUMU SABJICHUAMU U
MPOLIECCaMHM, TIPOUCXOIAIIMMHA B MUKPOMHUPE, O0BSICHSITH
NPUYUHBI MHOT0OOpa3usl BEIIECTB.

2. ®opmMupoBaTh yMeHHs 0€3011acCHOTO U AP (EKTHBHOTO
WCIIOJIb30BaHMs 1Tab0paToOpHOTO 000PyAOBAHUS.
KoMMyHHKaTHBHBIE:

1. [InanupoBaTh y4eOHOE COTPYIHHUECTBO C YUUTEICM

" CBEPCTHUKAMMU, BJIAACTH MOHOJIOTHYECKOH 1
JIMAJIOTUYECKOH (hOpPMaMH peur B COOTBETCTBHU C




Bzaumooeticmeue ypaenenus. Pacuem HOPMAaMH POJHOTIO SI3bIKA.

YUHKa ¢ COJISIHO1L Kouvecmea menjionvl no JIny"HocTHbIE:

KUCLOMOU. MEPMOXUMULECKUM 2. Pa3BuBaTh CI0COOHOCTH K CAMOOLIEHKE HAa OCHOBE
Bzaumooeticmeue YPAasHEHUAM.

Jlcenesza ¢ pacmeopom
cynvpama meou (11).
Onwvimel,
uIrOCmpupyowue npa-
suno bepmonne, —
obpaszosanue ocaoka,
2a3a unu ciabo2o
9INEKMPOTUMAL.

KpUTEPUS YCHEIIHOCTH YUeOHOU JAesITeIbHOCTH.




Karanus.
JleMOHCTpaLIMH.
Paznoxenue
MEepOKCHAa BOJIOPOIa
C TOMOTITHIO
HEOPraHWIEeCKNX
KaTajan3aTopoB
(FeCl2, Kh u
MIPUPOTHBIX
00BEKTOB,
coJieprKaux
KaTtanasy (ceipoe
MSICO, KapTO(elp).
Uneubuposanue
83aumooelicmsus
Jlcenesa ¢ conanoul
KUCTIOMOU ¢ NOMOUbIO
ypomponuna.
Konnexyus npodykmos
NUMAHUS, NOJYYEHHBIX C
NOMOWBIO IHIUMOS.
JlabopaTtopHbie
onbIThL. 13. [Toyuenue
KHCIIOpoJia C
MOMOIIBIO OKCUA
Mapranna (1V) u
Kamanaszwl Cblpo2o

Karanuzartopsl. Karanus.
Tomoeennvii u
2emepoceHHbILl Kamanus.
ITpumepnl
KaTaJIUTHICCKUX
MIPOIIECCOB B
MIPOMBITIUIEHHOCTH,
TEXHHKE, OBITY.
DepMEeHTHI U UX OTIIHYUSI
OT HEOPTaHUIECKUX
KaTaJIu3aTOPOB.
ITIpumenenue
KaTaan3aTopoB U
tbepmeHTOB.

Xapaxkmepuszosamuv

KaTaJan3aTopbl U KaTaJIn3 KakK

COCOOBI YIIpaBICHUS
CKOPOCTBIO XMMUYECKOH
peakuuu. Ha ocHOBe
MEXIIPEJIMETHBIX CBSI3EU C
Ouooruent ycmanasiusamo
o01ree, 0cCOOCHHOE U
eIMHUYHOE 17151 HEPMEHTOB
KaK OMOJIOTHIECKUX
KaTaJu3aTOPOB.
Packpuvieams ux poiib

B OpraHW3aIiy KU3HU Ha

3eMiie, a TaksKe B IMUIICBOU U

MEIUIIMHCKOM
MIPOMBITIIIEHHOCTH.
Ilposooums, nabarwoams u
onucvléams XUMUIECKUH
SKCIIEPUMEHT C ITOMOIIBIO
POIHOTO SI3BIKA U SI3bIKA
XUMUH.

Kapmogers.

OO0paTuMOCTh Obpatumelie u Xapaxkmepuszoeamuw
XUMHUYECKUX HeoOpaTHMbIE PEAKIINH. COCTOSIHHSI XUMHUYECKOTO
peakuuii. XuMHYECKOe paBHOBECHE paBHOBECHS B CITOCOOBI €T0
Xumudaeckoe 1 CIOCOOBI €0 CMEIICHUS CMEIICHUS.

paBHOBecCHE. Ha IpUMepe MOITyYCHUS Ilpeockasvieams
JemoncTpanum. ammuaka. Cunmes HaIpaBJICHHUE CMEIICHUS

OO0paTumble peakiuu
Ha IIpUMEpe
MOJIy4YEHHUST pOJIaHU A
xkenesa (1) u

amMmuaxa 8
NPOMbIULIEHHOCTIU.
Ionamue 06 onmumanbHuIX
VCI08UAX NPOGEOCHUs

XUMHUUYECKOTO PABHOBECHUS
Opyu U3MEHEHUU YCIOBUH
MpoBeAeHUs 00paTUMOi
XUMUYECKOU peaxiinu.

PeryasiTuBHble:

1. KoppektupoBath paboTy MO X0y BBHIIOTHEHHS
3aJlaHus IPU YKA3aHUU €My Ha OITMOKHU M3BHE.

2. UnentudummpoBath COOCTBEHHBIE IPOOIEMBI 1
OTIPEICIIATH TJIABHYIO TIPOOIIEMY.

Ilo3HaBaTeJbHbIE:

1. Onpenensate HOHATHUS, CO31aBaTh 0000IIECHMS,
YCTaHABIMBATh AHAJIOTHH, KITACCH(DUITHPOBATH,
CaMOCTOSITEJILHO BEIOUPATh OCHOBAHHUS M KPUTCPUH JIJIS
KJ'IaCCI/I(bI/IKaHI/II/I, YCTaHaBJII/IBaTI) HpI/ILII/IHHO'CJ'IeI[CTBeHHLIC
CBSI3H.

2. YMeeT BBINOJHATH JIOTHYECKUE JEHCTBU
abcTparupoBaHus, CPABHCHHSI, HAXOXKJICHHS OOIIUX
3aKOHOMEPHOCTEH, aHaIn3a, CUHTE3a.

3. BHOCUTH HEOOXOIUMEBIC TOTIOTHEHHS U KOPPEKTHUBEI
B IUIAH U CIIOCO0 NEHCTBUS B CIIydae pacXOxKACHUS
ATaJOHa C PEAIbHBIM JEHCTBUEM U €0 IPOJTYKTOM.

KoMMyHHKAaTHBHBIE:

1. IlpuHUMaTh NO3ULIUIO COOECEeHUKA, TOHUMAs
MO3HIIMIO JAPYTOTO, Pa3iINUaTh B €T0 PEYH: MHEHHE
(TOuKy 3peHus), J0Ka3aTeNbCTBO (ApryMEHTBI),
(baKThI; TUIIOTE3bI, AKCHOMBI, TEOPHH.

2. JloroBapuBaThCsl O MpaBHIaX U BOIIPOCAxX JJIs
00CYX/IeHUSI B COOTBETCTBHH C IIOCTABIICHHOH Iepe;]
IPYIIION 3a1a4eil.

JIn4HOCTHBIE:

1. JleMOHCTpUpPOBaTh UHTEIJIEKTYaJIbHbIE U
TBOpPYECKHE CIIOCOOHOCTH, OTBETCTBEHHOE OTHOIICHUE
K 00yuYeHHI0, TO3HABATENIbHBIE HHTEPECHl U MOTHUBHI,
HaIpaBJICHHBIC HA N3YYCHHUE MPEIMETA; OCO3HAIOT
LEHHOCTb 3JI0POBOT0O M 0€30MacHOr0 00pasa KHU3HH.
2. ®opMuUpOBaTh aJIEKBATHYIO CAMOOIICHKY,
OCO3HAHHOCTb YUEHUS U y4yeOHOM MOTHUBALIUH,
aJIeKBaTHOE pearnpoBaHUe HA TPYIHOCTH.




HaOJIIoIeHHu 3a
CMEIIEHUEM
paBHOBECHS 110
MHTEHCUBHOCTU
OKpPAacKH MPOJIyKTa
peaKkLuy Ipu
U3MEHEHUU
KOHIICHTpAaIUH
peareHTOB U
MPOAYKTOB. Bausitue
memnepamypul u
oasjieHus Ha
oumepuzayuro OKCUod

mexHoiocudecKkozco
npoyecca.

Apeymenmuposams BbIOOD
ONTUMAJIBHBIX yCIOBUI
MIPOBEICHUS
TEXHOJIOTHYECKOTO
nporecca.

Habarooams u onucvieams
JIEMOHCTPAIlMOHHBIN
XUMHUYECKHH SKCIIEPUMEHT.

3. ®opMupOBaTH KPUTHUECKOE OTHOIIEHUE K
nH(pOopMalUU U U30UPATENILHOCTD €€ BOCTIPUATHUSA,
YBaXCHHE K MH(POPMAIIMK O YACTHOU KHU3HU U
MH(OPMALIMOHHBIM Pe3yJIbTaTaM JPYTHX JIOACH.

azoma (1V).

OKUCIIMTENBHO- CrerneHb OKHCIICHUS U €€ Xapaxmepuzosamsb PeryjsiTUBHbBIE:

BOCCTaHOBHUTEIbLHBIE ompeneneHue mo Gopmye OKHCJIUTENBLHO- 1. OcymiecTBIATh KOHCTATUPYIOMIUIA U

peakuuu (OBP). COEIMHEHUS. BOCCTaHOBUTEIHLHEIE IIPEIBOCXUINAIONINI KOHTPOJIb 110 PE3YJIBTATY U 110
JleMoHCTpaIMU. OKUCINTEILHO- peakiuu croco0y AeMCTBUSI; aKTyalbHbI KOHTPOJIb HA YPOBHE
IIpocTreiimue BOCCTAHOBHUTENLHLIE KakK MPOLECCHI, TPU KOTOPBIX IPOU3BOIILHOTO.

OKHCIIMTEIBHO- peakuuu. OKUCIUTEND U H3MCHAIOTCS CTCICHU Ho3HaBaTeabHbIE:

BOCCTaHOBUTEJIbHBIC BOCCTaHOBUTEb. OKHCIICHHA ATOMOB. 1. Co3maBaTh ¥ IPeoOPa3OBLIBATH MOJEIH M CXEMBI IS
peakiuu: OKUCIICHHE H Cocmaesnsimsb ypaBHEHUSI pelleHns 3a/1av.

B3aMMOJICHCTBUE BOCCTAHOBJICHHUEC. OBP KoMMYyHUKATHBHBIE:

LHUHKA CocraBiieHHE ypaBHEHU I C ITOMOIIBIO METOTa

C COJISHOM KHMCIIOTOM OKHCIHTENLHO- 9JIEKTPOHHOTO OaiaHca. 1. ®opmynupoBaTh COOCTBEHHOE MHEHHUE U MTO3UIINIO,
M JKeJie3a ¢ BOCCTAHOBUTEIILHBIX Ilposooums, nabarwoams u apryMEHTUPOBATh U KOOPAWHUPOBATH €€ C MO3ULUAMU

cynbdarom menu (11).
JlaGopaTopHble ONBITHI.
14. Peakius
3aMeleHns Meau
KEJIe30M

B pacTBope cyibdara
memu (11).

15. Ilonyuenue
BOJOpOJIA
B3aMMOJIeHiCTBHEM
KHCJIOTHI C IIMHKOM.

peaKIuii METOIOM
AJIEKTPOHHOTO OajaHca.

onucvleams XUMHUICCKUUN
OKCIICPUMCHT C IOMOUIBIO
POAHOTIO A3bIKA U A3bIKA
XUMHHU.

NapTHEPOB B COTPYAHUUYECTBE MPHU BBIPAOOTKE 00LIETO
pEILIEHUsI B COBMECTHOM €ATEIBHOCTU

JIn4HOCTHBIE:

1. ®opMupOBaTH HKOJIOTUYECKOE MBIIIJIEHUE: YMEHUE
OILICHUBATh CBOIO JESATENILHOCTh U MOCTYIKU APYTUX
JIOJIEHN € TOUKH 3PEHUsI COXPAHEHUS OKPYXKarolIen
CpEIBb.




DIEeKTPOIHU3.
JemMoHcTpauuu.
Mogenb
3JIEKTPOJIM3Epa.
Monens
AJIEKTPOJIU3HOMN
BaHHBI JJIsI
MOy YCHUS
AITFOMUHUSL.

DJIEeKTPOJIN3 PAaCTBOPOB U
pAacCILIaBOB DJIEKTPOJIUTOB
Ha IIpUMepe XII0- puaa
HaTpHUs.
DIIEKTPOITUTHICCKOC
MOJIy4EHHUE AITFOMUHMUS.
ITpakTHyeckoe 3Ha4YeHUE
3JIEKTPOJIN3A.
T'anveanonnacmuka u
2a1b6aHOCMESUAL.

XapakTepu3oBaTh
AIIEKTPOJIU3 KaK
OKHCITUTENBHO-
BOCCTAaHOBUTEJbHbII
npouecc. [IpenckassiBaTh
KaTOJHBIE U aHOIHBIC
MPOIIECCHI M OTPAXKATH UX Ha
MHCHbME JJIs1 PACIJIaBOB U
BOJHBIX paCTBOPOB
AJIEKTPOIUTOB. PackpbiBaTh
MPAKTUUYECKOE 3HAUCHUE
DJICKTPOJIU3A.

PeryasiTuBHble:

1.IIporuo3upoBaTh pe3yabTaT B OCHOBHOM Y4€OHbIX
(o ob6pa3sity) 3a1aHu, MIIAHUPOBATH AJTOPUTM €TO
BBIIOJIHEHUSL.

2. COOTHOCUTh POMEKYTOUHBIE U KOHEUHBIE
Pe3yJIbTAThl CBOEH AEATENBHOCTHU C LIETIbIO UIIH C
00pa31om, MPeaI0KEHHBIM YIUTEIICM.

Ilo3HaBaTeabHbIE:
1.IIpumensTh MeToABI HHGOPMAITMOHHOTO TIOUCKA,
JOOBIBAaCT HOBBIC 3HAHUS, B TOM YHCIIE C IIOMOIIBIO




OO0mre cBOMCTBA
meTtaoB. Kopposus
meTaioB.JJemoncTpa
uum. Bzaumoneicteue
HaATPUsI U CYPbMBI C
xsopoM. ['openue
Mar"usi ¥ aJlfOMUHUS
B KHCJIOPOJIE.
Bszaumooeiicmsue meou
c
KOHYEHMPUPOBAHHbIMU
CcepHoU U a30muou
KUCTOMAMU.
JleMOHCTpaLMH.
Pesynpratsl
KOPpPO3UH METAJJIOB B
3aBUCHUMOCTH OT
YCJIOBHH €€
NPOTEKAHUS

JlaGopaTopHbie ONbITHI.
16. O3HaKOMJIEHHE C

KOJUIEKIIUEU METAJIOB.

[TonoxxeHne MeTamuioB B
Tlepuonuueckoit cucrteme u
0COOEHHOCTH CTPOCHUSI UX
aTOMOB M KPUCTAJIJIOB;
obmue hu3maecKue
CBOIICTBa METAJIJIOB

(moBTOpEHUE).

OO0mmue XUMUYECKUE
CBOMICTBAa MECTAaIJIOB KakK
BOCCTAHOBUTECIICH:
B3aMMOICHCTBHUC c
HeMeTaJIaMHU
(rammorenammu, cepoii,
KHUCJIOPOJAOM),
B3aNMOJICHCTBHUE
IIE€TOYHBIX u
MICJIOYHO3EMECIIBHBIX

METaJIJIOB C BOJIOM.
CBolicTBa, BEITCKAIOIIHE
M3 MOJIOKEHUS METAJJIOB B
AIIEKTPOXUMUIECCKOM PSITY
HATPSIKEHUS
(B3amMogeicTBHE C
pacTBOpamMu KHUCJIOT

Y coJieil), MeTaJuIoTepMHUSL.
Obwue cnocodwvl noryuenus
memannos. Iloasarue o
KOPPO3UU METAJIOB KAK
OKUCTIUMENIbHO-60CCMAHOGU
menbHOM npoyecce.
CnocoOnI 3alUThI OT HEE.

Obobwams 3HaHUS U JIC]IATh
BBIBOJIBI O 3aKOHOMEPHOCTSIX
TTOJIOKCHUS U U3MCHCHUN
CBOMCTB METAJIJIOB B
nepuoiax u rpynmnax
Ilepunonyueckoil CUCTEMBI.
Xapaxmepuzosamsb o0IINE
XUMHYECKHUE CBOUCTBA
METaJIOB KaK
BOCCTAaHOBHUTEIJICH Ha OCHOBE
CTPOEHHUS UX aTOMOB U
MOJOKEHHUS METAJIOB B
AIIEKTPOXUMHUYECCKOM PSITY
HaOpsHKEHUSL.

IIposooums, nabrrwoams u
onucvI6ams XUMAYECKUN
OKCIIEPUMEHT C TTOMOIIBIO
POJTHOTO SI3BIKA M SI3BIKA
XUMUU.

Xapaxmepuszosame u
OITHCHIBATH KOPPO3UIO
METAJLIOB KAK OKUCTIUMENIbHO-
80CCMAHOBUMENbHDLI NPOYECC T
CITOCOOBI 3aIIUTEI METAJIIIOB
OT KOPPO3HH.

KOMITBIOTEPHBIX CPEJICTB.
2. Brioupaet nHanb6omnee 3¢pheKTUBHBIE CTIOCOOBI
pEeIIeHus 33/1a4 B 3aBUCIMOCTH OT KOHKPETHBIX
YCJIOBHU.

KoMMyHHKaTHBHBIE:

1. Opranu3oBbiBaTh U IUIAHUPOBATh  y4eOHOE
COTPYIIHUYECTBO C YUUTEIEM U CBEPCTHUKAMHU,
OTIPEeICNIATh e U (PYHKIUU yYaCTHUKOB, CIIOCOOBI
B3aMMOJICHCTBUS; IUIAHUPOBATh OOLIUME CHOCOObI
paboTHI.

2. Y4uTHIBaTh pa3Hble MHEHHS U CTPEMHUTCS K
KOOPJMHAIIMH PA3TMYHBIX TTO3UIIWHA B
COTPYJIHUYECTBE.

JIMYHOCTHBIE:

1.®opmupoBaTh CaMOYBa)KEHHUE U SMOITMOHAIIBHO-
MTOJIOXKUTETHLHOE OTHOIIICHHE K ce0e, BUTHBI
TOTOBHOCTB OTKPBITO BbIPaKaTh U OTCTaUBATh CBOIO
MO3ULMI0, KPUTUYHOCTb K CBOUM MOCTYIIKAM U
YMEHHE aJIeKBaTHO UX OLICHUBATh.

2. ®opMHUPOBATH TOTOBHOCTH K MEPEXOY K
caM000pPa30BaHMIO Ha OCHOBE yUeOHO-
M03HABATEIILHOM MOTHBAIMH, B TOM YHCJIE

TOTOBHOCTH K BBIOOPY HAIpaBJICHHS

npo(UILHOr0 00pa30BaHUsl.

OOuiue cBoiicTBa
HEMETAJJIOB.
JdeMoHcTpanmu.
Bsaumoneiicteue

XUMHUUecKre CBOHMCTBA
HEMETAJIOB KaK
OKHCIIHTEIICH.
BzaumoneilicTBue ¢

Xapaxmepuszosams o0IINE
XUMHYECKHE CBOMCTBA
HEMETAJIJIOB KaK
OKHUCIIUTEJIEH U

PervasitTuBunie:

1. Pa3BuBaTh yMEHHE CAMOCTOSTENHHO aIEKBATHO
OLICHUBATH MPABUJILHOCTD BBIMOJHEHHS AEHCTBUS U
BHOCHUTbD




HaTpUS U CYPbMEI C
cepoii. ['openue cepsl,
yrist u pocdopa B
KHCJIOpOJE.
B3aumoaeiicTBue
XJIOPHOM BOJBI C
pacTBOpOM OpoMHuIa 1
HOIU/Ia Kaausi
(maTpus).
JlaGopaTopHbie ONBITHI.
17. O3nakomiieHUE C

KOJUIEKIIUEN
HEMETAJJIOB.

MeTaajlaMu, BOJOPOJIOM U
JPYTMMH HEMETAJJIaMU.
CBoiicTBa HEMETAJIOB KakK
BOCCTAHOBHUTEJICH.
BzaumoeiicTBue ¢
NPOCTHIMHU U CIIOKHBIMU
BEMICCTBAMH-
okuciauTensmMu. Ooduwas
xapakxmepucmuxda
2a7102eH08.

BOCCTAHOBUTEIEH HA OCHOBE
CTPOEHUS UX aTOMOB U
[OJ0KEHUSI HEMETAJLIOB B
psany
DJIEKTPOOTPHUIIATEIHHOCTH.
Habnwooams u onucviéams
XUMHUYECKHUI DKCIIEPUMEHT C
TMTOMOIIBIO POJTHOTO SI3BIKA U
SI3bIKA XUMUH.

HE0OXO0IUMbIE KOPPEKTHUBBI B UCTIOJTHEHHE KaK TI0
XOJly €ro peajin3alfu, TaKk U B KOHIIEC I€HCTBHUSI.
ITo3HaBaTeJbHbIE:

1. Co3naBats, NpUMEHATH M TIPEOOPA30BHIBATL 3HAKU U
CHUMBOJIbI, MOACIIU U CXEMBI IJIs1 PCIICHU y‘l€6HI>IX n
IIO3HAaBATCIIbHBIX 3a1a4.

KoMMyHMKATHBHBIE:

1.Bnanets 1uanoruyeckoi peubto, BBIMOIHSSA
pa3JIM4HbIE POJIU B FPYNIE, YMEET COTPYIHUYATH B
COBMECTHOM PEIIICHUH MPOOJIEMBI (3a1a49H).
JIMYHOCTHBIE:

1. [IpuMeHsTHh NOyYEeHHbIE 3HAaHUSI B TIOBCETHEBHOM
JKU3HHU.

I'enemuueckas c6:3v
Medxncoy Knaccamu
HeOp2aHu4eckux u
Op2aHUYECKUX Geujecma.
Lemoncmpayuu.
Ilpakmuueckoe
ocyujecmenenue
nepexo0os:

1.Cu 1l CuO [

CuSO4 I Cu

|
Cu(OH)2
|

CuO

2.P 1 P205 [
H3PO4 (| Ca3(P0O4)2
3. C2H50H [ C2H4
- C2H4(0OH)2

] ]

CH3COOH C2H4Br2

ITonsiTHE O TEHETUUECKOM
CBSI3U U TE€HETUYECKOM PsLIIE.
I'enernueckuii psa merasia
u Hemetamia. OCoOOEHHOCTH
TEHETUYECKOro psasia U
TEeHETHYCCKOM CBSI3U B
OPraHUYEeCKON XUMHUU.
BzanmMocss3n
HEOPraHUYECKUX U
OpTaHUYECKUX BEIICCTB.

Xapaxmepuzosamp
TeHETHYECKYIO CBA3bh MEWKIY
KJIaCCAMH OPTaHUYECKUX U
HEOPTaHWYECKUX COCTUHEHUN 1
OTpaXkaTh €€ Ha MIChME

C ITOMOII[LI0 0000IIIEHHOM
3aIKUCH «IICTIOYKH MIEPEX0JI0BY.
Konkpemusuposams Takue
LETOYKN YPaBHECHUSIMH
XUMHMUYECKUX PeaKiUil.

IIpakTuyeckass padora
Ne 3.

I'ereTmueckas CBSA3b MCXKOY
KJIaCCaMU1 HCOPIraHUYCCKUX U
OpraHUYCCKUX BCLICCTB.

IIposooums, nabrodamo u
onuceléams XUMUYECKUN
SKCIICPUMEHT JIJIst
TOJITBEPIKICHHSI TEHETUYECKON

PeryjasiTuBHbIEC

1.KoppekTupoBarhb IesSTEIbHOCT: BHOCUTH
M3MEHEHHS B TIPOIIECC C YUETOM BO3HHKIIUX
TPYIHOCTEH U OLIHOOK.

2. CocTaBiATh TUIaH OTBETA; padOTaTh C TEKCTOM
naparpada 1 ero KOMIOHEHTaMU;

3. ®opmynupoBaTh YU4eOHYIO 3a]]a4y Ha OCHOBE
COOTHECEHHsI TOT0, UTO y>K€ U3BECTHO YUalUMCs, U
TOT0, YTO €I1I€ HE U3BECTHO.

ITo3naBaTeJLHbIE

1. YMGTL CaMOCTOSTCIIbHO INIAHUPOBATh IIYTH JOCTUKCHUS
uenef/'l, B TOM 4HUCIIC aJIBTepHaTI/IBHI)Ie, OBJIAICHHUEC YMeHI/IeM
COIIOCTABJIATD IKCIICPUMCECHTAJILHBIC U TCOPECTUICCKUC
3HAHUA C O6T)GKTI/IBHLIMI/I peaJII/ISIMI/I JKNU3HU.

2. Wcnionb30BaTh npueMsl paboThl ¢ nHpopManuei
(mouck u 0T60p UCTOYHUKOB HEOOXOIUMOIT
uH(pOpMaIIUU, CHCTeMaTU3alus nH(HOpMaIInn).

KoMMyHHKAaTHBHBIE
1. Biajets MOHOJIOTMYECKOW U TUAIOTHYECKON opMaMu




CBs3U MCIKAY KJIaCCaMU
HCOPraHNYCCKUX U
OPraHu4YCCKUX BCHICCTB.

IToBTOpEeHuUE U
0000I11IeHIEe TEMBI
«XUMHUYECKHE
peakmum,
MMOATOTOBKA K
KOHTPOJILHOU paboTe.

O000611aTh 3HAHUS O KJIACCU(PUKAIIUN U 3aKOHOMEPHOCTSIX
NpPOTEKaHUSI XUMHUUYECKUX PEAKIIMU B OpraHUYECKON U
HEOPraHWYEeCKOW XMMHUHU. Y CTAHABINBATh BHYTPUIIPEIAMETHBIC
CBSI3U MEXK/1y OPTaHUYECKON U HEOPTraHUYECKOU XUMUECH B CBETE
00111er0, 0COOEHHOTO U € AUHUYHOTO.

KoutponpHas padora

TIpoBoauTh pedirekcrnio cOOCTBEHHBIX JOCTHMKEHUI B ITO3HAHUHA
Ne 3 o Teme p A ped A

KJ1accu(UKAIUU U 3aKOHOMEPHOCTEH MPOTEKaHUSI XUMHUYSCKHUX

peuH B COOTBETCTBUHU C HOPMaMU POJHOTO SI3bIKA;
BBIpaXKaTh CBOW MBICIIU C JJOCTATOYHOM MOJTHOTOU U
TOYHOCTBIO;

2. ®opMupoBaHUE YMEHUS CITyIIaTh YYUTENS, BECTH
JUAJIOT C YUYUTEIIEM U APYTUMU yUYalUuMUCS.

JIMYHOCTHBIE

1. [IposiBISATH OTBETCTBEHHOE OTHOILIEHUE K
00y4YeHHI0, YBAKUTEIHHOE OTHOIICHHUE K CTApIIUM U
MJIaamum TOBapI/IIJ_IaM; OCO3HAaBaTh LICHHOCTH
3I0pOBOTO M 0€30ITaCHOTI0 00pa3a KU3HHU.

«XUMHUYECKHE 5 N N

p€akin B OPraHu4€CKOU U HEOPraHN4C€CKON XUMHUU.
pe€axkuumn» o

AHann3upoBaTh Pe3yJIbTaThl KOHTPOIBHON pabOTHI U

BBICTPAUBATh IIyTH JOCTHIKEHHUS JKETAEMOI'0 YPOBHS

YCHEIHOCTH.
CornacoBaHo CornacoBaHo
[IpoTokou 3acenanus METOAUYECKOTO 3amecturelnb qupekTopa rno Y BP
00bEIMHEHUsI yYHUTENeH EeCTBECTBEHHO-MAaTEMaTUYECKOrO IUKJIA OT Penpka H.B.
31.08.2019 roma Ne 1 31.08.2019 rona

PykoBoautens MO




