MYHHIIAIAIBHOE O0PKeTHOE 001eodpa3zoBaTeibHoe yupexaenue Jlnmeit «Co3sezmuey Nel31
ropozckoro okpyra Camapd o,

CorJiacoBano

3am. gupexropa MBOY Jlunen «Co3pesmuey» Ne 131
. %;_,__ﬁf . O.J0. YckoBa

« O cepern 2 5pe2016 .

PABOYASA ITPOTPAMMA
Ha 2016/2017 y4ueoHbIii rox

IIpenmer XUMUS Kumace 10A(¢dwus.-mar); 105 (com.-3k.)
KosmgecTBO 9acoB mo nporpamme 1 / 34

(B HEnEMoO) (3aronm)
YpoBeHs nporpamMmsl ©a30BbIi A
Yuaureab ¥Yckona O.10. ; CxaukoBa M.B.

IIporpaMma cocTaBjeHa Ha OCHOBe HporpamMmbl _Kypca xumuu s 8 — 11 kiaccoB

o61eobdpazoBarenbHbix yupexaeaui. O. C. 'abpuensa — Mocksa.:

Hpoda, 2010 r.

Hassanne yue6nnka XuMus . 11 kinacc: yueOHOoe nmocobue. ba3oBblil ypOBEHb

O. C. I'abpuensa — Mocksa.: JIpoda, 2015 T.

IIporpamma paccMoTpeHa Ha 3aceJaHHH KadeIpbl IPeAMeTOB eCTeCTBEHHOHAYYHOI0
nuKiIa, puskyastypsl 1 OBXK

IIporokon Nel or«38» asrycra2016r.

3agB. kadenpoii / Mlankux H.B.




IHosicHuTeNLHAA 3aNIUCKA

Pabouas nmporpamma no xumuu st ooydarommuxcsi 10-11 kimacca cocraBiieHa Ha

OCHOBE TporpamMmbl Kypca xumuu s 8-11 kimaccoB o06mieo0pa3zoBaTeIbHBIX

yupexaeHuit (0a3oBbiii ypoBeHb). — M.: [Ipoda, 2010. Astop ["abpuensu O.C.

N3yuyenue xumuu Ha 6a30BoM ypoBHE B 10-11 kiacce HampaBlieHO Ha JOCTUXKEHUE

CHENYIOIINX LeJIe:

OCBOEHUE 3HAHUI O XUMUYECKON COCTaBISIOLIEH €CTECTBEHHOHAYYHON KapTUHBI
MUPA, BAKHEHIIINX XUMUIECKIX MOHATHSX, 3aKOHAX U TCOPHSIX;

OBJIAJICHNEC YMEHHUSIMH TMPUMEHATHh MOJNyYEHHbIE 3HAHUA I OOBSCHEHHS
Pa3HOOOpPA3HBIX XUMHYECKHX SIBICHUH M CBOICTB BEILECTB, OICHKU POJIHU
XUMHH B DPa3BUTHM COBPEMEHHBIX TEXHOJIOTUA U TIOJYyYEHUHW HOBBIX
MaTepUasos;

pa3BUTHE TO3HABATEJIbHBIX MHTEPECOB U MHTEIUIEKTYaJbHBIX CIIOCOOHOCTEW B
MPOIECCE  CaMOCTOSITENILHOTO  MPHUOOPETEHHST XUMHUYECKMX  3HAHUH  C
UCIOJIb30BaHUEM PpA3JIMYHBIX HCTOYHUKOB HH(POpMaluu, B TOM YHCIE
KOMIBIOTEPHBIX;

BOCIHTaHUE YOEKACHHOCTH B MO3UTUBHOM POJIM XUMHH B KU3HU COBPEMEHHOTO
o0miecTBa, HEOOXOIUMOCTH XHUMHUYECKHM TPAMOTHOTO OTHOIIEHHUS K CBOEMY
3JIOPOBBIO U OKPY’KAIOIIEH Cpee;

MPUMEHEHHE TOJyUYEHHBIX 3HAHUN U YMEHHUH Ui 6€30MacHOr0 MCHOIb30BaHUS
BEIIECTB M MAaTepuajoB B OBITYy, CEILCKOM XO3SICTBE W Ha MPOU3BOJCTBE,
pelIeHrsT TPAaKTHYECKUX 3a/7ad B MOBCEIHEBHOW >KM3HU, NPEAYIPEKICHUSI

SABJICHUM, HAHOCSIIUX BPE/l 30POBBIO UEIIOBEKA U OKPYKAKOLIEH Cpeae.

O0mas xapakTepucTUKAa y4e0HOr0 nmpeamera

OcobeHHOCTH cofepKaHus OOydYeHHs XUMHH Ha YpOBHE CPEAHEro OOIIero

06pa3013aH1/151 O6YCJ'IOBJ'ICHBI CH€III/I(I)I/IKOﬁ XUMHUHN KaK HAayYKW W IIOCTAaBJICHHBLIMU

3aJadaMH. OCHOBHBIMH HpO6HeMaMI/I XUMUHN SBJIOTCA HM3YUYCHHUC COCTaBa H

CTPOCHHUS BCHICCTB, 3aBUCUMOCTHU UX CBOMCTB OT CTPOCHUS, IMOJIYUYCHHEC BCIICCTB C



3aJJaHHBIMM CBOMCTBAMU, UCCJEIOBAHNE 3aKOHOMEPHOCTEN XMMHYECKUX PEAKLUN
Y IYT€W yNpPaBJICHUS WUMU B LENSAX IMOJIYyYEHUs BEIIECTB, MATEPUAIIOB, SHEPTHH.
[TosToMy B mmporpamMMme 1o XMMHUU HAIIIA OTPaKEHHE OCHOBHBIE COJICPKATEIbHbBIC
JIMHUMH:

- BEIIIECTBO - 3HAHMS O COCTaBE M CTPOCHHMH BEIIECTB, UX BAKHEUIINX (PHU3UICCKUX
1 XUMHYECKUX CBOMCTBAX, OMOJIOTMYSCKOM JI€HCTBUMU,

- XUMHUYECKas peakius - 3HaHuS 00 YCIOBHUSAX, B KOTOPBIX MPOSIBISIIOTCS
XUMHUYECKHE CBOMCTBA BEIIECTB, O CIIOCO0AX YIPaBJICHHS XUMHUYECKUMU
MpoLEeccaMu;

- NPUMEHEHUE BEIIECTB - 3HAHUS M OIBIT NPAKTUYECKON JIEITEIBHOCTH C
BEIIIECTBAMU, KOTOphIe HanboJjee 4acTo ymoTpeOJISIOTCS B TTOBCEIHEBHOM KU3HH,
IIMPOKO HCHOJIB3YKOTCA B  NPOMBIIUIEHHOCTH, CEJIBCKOM  XO35KCTBE, HA
TPAHCIIOPTE;

- A3bIK XUMHUH - CUCTEMA BAKHEUIIMX MOHATUA XUMHUU U TEPMUHOB, KOTOPBIE UX
0003Ha4Yar0T, HOMEHKJIATypa OpPraHUYeCKUX BEIIECTB, T. €. UX Ha3BaHUA (B TOM
YUCJIe TPUBHUAIIbHBIC), XUMHUUYECCKHE (POPMYJIbI M ypaBHEHHMS, a TakKe ITpaBHIIa

nepeBoia MHPOpMaIMU C ECTECTBEHHOTO SI3bIKa Ha SI3bIK XUMUU U OOPaTHO.

MecTo Kypca XMMHHU B Y4eOHOM IJIaHe
Ha u3yyenun xumuu Ha 0a30BOM YpOBHE B Y4E€OHOM IJIaHE BBIJEIEHO Mo 1 4 B

Henemo B 10-11 kiacce (68 1 3a 1Ba rona oOy4eHwus).

OO01meyyeOHbIe yMEHHS, HABBIKH M CIIOCOOBI 1eATEJIbHOCTH
PaGouass mporpamma mpemycmaTpuBaeT —(GOPMHUpPOBAHHE Yy  ydalTUXCS
oO1Iey4yeOHBIX YMEHUW M HABBIKOB, YHHUBEPCAJIbHBIX CIOCOOOB AESTENBHOCTU U
KJIIOYEBBIX KOMIETEHLUHA. B 3TOM HampaBlieHWH NpUOPUTETAMHU AJisi y4eOHOro
npeaMera «XUMHS» B CTapiled HIKojie Ha 0a30BOM YPOBHE SIBIISIOTCSA: YMEHHUE
CaMOCTOATEJIBHO W MOTHBHPOBAaHHO OPraHU30BBIBATH CBOI I103HABATEIbHYIO
JEATEIbHOCTh (OT IOCTAaHOBKM LEJNIM 10 NOJYYEHHS] U OLIEHKH pPe3yJbTaTa);

HCITIOJIb30BAHHEC OJICMCHTOB MNPHUYIXHHO-CICACTBCHHOI'O )41 CTPYKTYPHO-



(GYHKIIMOHATBFHOTO — aHANMW3a;  OMNPENEJICHUE  CYIMIHOCTHBIX  XapaKTEPHUCTHK
U3y4aeMoro OO0BEKTa; yYMEHHE pPa3BEPHYTO OOOCHOBHIBATH CYXKIEHHUSA, JaBaTh
OTIpe/IeTICHUS], TPUBOIUTH JOKA3aTeILCTBA; OLICHUBAHNE M KOPPEKTHUPOBKA CBOETO
MOBEJICHUS B OKPYKAIOIIEH CpeJie, BHIMOJHEHNE B MPAKTUIECKON EATETLHOCTH 1
B TIOBCEIHEBHOW KW3HM  DKOJOTHYECKMX TpeOOBaHMIA, HCIOJIb30BaHUE
MYJTbTUMEANMHBIX PECYPCOB W KOMIIBIOTEPHBIX TEXHOJOTHHA i 00paboTKH,
nepeaadr, CUCTeMaTH3aluu WHPOpMaIud, CO3JaHus 0a3 MTaHHBIX, TPE3CHTAIIUU

PE3YIILTATOB MMO03HABATEILHOU U HpaKTI/I"ICCKOﬁ JCATCIBHOCTH.

COJIEPKAHUE ITPOT'PAMMBI. 10—11 KJIACCBI. BA3OBBII
YPOBEHD (1 4 B Hexeu1o, 68 4 3a 1Ba roga o0y4yeHusi)
OPTAHUYECKASA XUMMHA. 10 KJTACC
(1 4 B HEEINIO HA IPOTSHKEHUHM Y4EeOHOTO rojia, Bcero 34 u)

Tema 1. Teopust cTpoeHUs1 OPraHUYeCKUX COeAUHEHUH (6 1)
TeopudacTpoeHHUsIOpPTraHUuUYeCKUXCcoOeauHeHu u [lpenmer
OpPraHMYEeCKON XHUMHUU. MeCTO M 3HAaYCHHE OPraHUYECKOM XUMHH B CHCTEME
€CTECTBEHHBIX HayK. BameHTHOCTh. XuMHueckoe cTpoeHue. (OCHOBHBIE
MIOJIOKEHUSI TEOPUHM CTPOEHUSI OPraHUYECKUX COCAUHEHUH. YTIIEPOIAHBIA CKEJIET
OpraHu4YecKo MoyeKyJibl. KpaTHOCTh XUMUUYECKOU CBSI3U. M30Mepus U U30MEPBHI.
Knaccudukanms w HOMEHKIATypa OpraHMYECKHX coeauHeHuil. Peaxiuu

OPTaHUYECKUX COCITMHECHUU.

HNeMoncTpanuu. [InaBieHue, oOyriMBaHUE W FOpPEHHE OPTaHUYECKUX BEIECTB.
Mogenun MONEKyJnl TPEACTABUTENEH  PA3JIUYHBIX  KJIAaCCOB  OPraHUYECKUX
COEJIMHEHUMH.

JlaGopaTopHble onbIThl. 1. OnpeaeneHne IEMEHTHOTO COCTaBa OPraHUYECKUX
coelMHEHUH. 2. I3roToBIeHNE MOIETEN MOJIEKYJ OPraHUYECKUX COEUHEHUN.

Tema 2. YriieBoaopoabl 4 X NPUPOAHbIE UCTOUYHUKH (8 1)

A 1 x a H bl [IpupoaHblii ra3, ero cocTaB U MIPUMEHEHUE KaK UCTOYHUKA SHEPTUH U
XUMUYECKOTO ChIpbs. ['OMOJIOTMYECKU PSAA NPEAETbHBIX  YIJIE€BOJOPOJIOB.

I/IBOMCpI/I}I N HOMCHKJIaTypa aJIKaHOB. MertaH M 3TaH Kak MpeACTAaBUTCIIN aJIKAHOB.



CaoiicTBa (TOpeHHEe, peakuuu 3aMElIeHUs, MHUPOJIU3, JETUAPUPOBAHUE).
[Ipumenenue. KpekuHr u wu3omepu3anus aJKaHOB. AJIKWJIBHBIE PaJAUKaJIbL.
MexaHu3M cBOOOIHOPAIUKATBHOTO TaJIOTEHUPOBAHUS ATKAHOB.
HedrrucmocobOwmeenepepabdorTxku CocraB HedTu. [lepepadborka
He(TU: TEeperoHKa M KpPEeKUHT. PUOpPMUHT HU3ZKOCOPTHBIX HEPTEMPOIYKTOB.
[ToHsiTue 00 OKTAHOBOM YHCIIE.

A 1 K € H bl. OTWIEH KaK NpeICTaBUTENb alkeHOB. [lomydeHue 3TwiieHa B
MIPOMBIIIUICHHOCTH (JIETUAPUPOBAHUE ITaHA) U B JIAOOpaTOpUH (Ieruaparanus
staHona). CaolictBa (ropeHue, OpOMHUpOBAaHHWE, TUJpaTallUsl, MOJUMEpPU3ALIS,
okucienne pactBopoMm KMnO4) wu mnpumeHenue »sTwieHa. [lonuaTuiien.
[Iponunen. CrepeoperyispHocTh monumepa. (OCHOBHBIE TOHATHS XUMUHU
BBICOKOMOJIEKYJISIPHBIX COEIMHEHM. Peakuu noivMepusamum.

A u e H bl. byragmen u wH300peH Kak NOpeACTABUTENIN AUEHOB. Peakunu
NPUCOCMHEHUS C  yYacTHEM  COIPSKEHHBIX  JUEHOB  (OpoMHpOBaHUE,
NOJIMMEpU3allisl, THAPOrajJoreHupoBaHue, TrujapupoBanue). HarypaibHblii U
CUHTETUYECKUU Kayuyku. Pe3una.

A 1 K 1 H bl. AUETUJIEH KaK NPEACTABUTENb AJKMHOB. llomyueHne anerniieHa
KapOUJIHBIM ¥ METaHOBBIM criocoOamu. Ilonydenune kapomma kanbius. CBoMCTBa
(ropenue, OpoMUpOBaHUE, TUIpATAIUS, TPUMEPHU3AIIHS) U IPUMEHEHUE alleTUJICHA.
A p e H bl. ben3on kak npeacraBuTenb apeHOB. COBpEMEHHBIE MPEACTABICHUS O
ctpoenun Oenzona. CBoiicTBa OeH3oma (TopeHue, HUTpOBaHUE, OPOMHUPOBAHUE) U
€ro NpuMeHEHHE.

HMeMmoHncTpanuu. ['opeHue MeraHa, 3TWieHa, aneTwieHa. OTHOLIEHUWE METaHa,
ATWJICHA, alleTHIeHa W OEH30Jla K pacTBOpaM IepMaHTaHaTa Kaius U OpOMHOMU
Boge. [lomydyenue sTuieHa peakuue AerujpaTalu d3TaHOJA, aleTHIeHa —
THAPOJIU30M KapOuja Kamibllus. PaslnokeHuWe Kaydyka TIpU  HarpeBaHUH,
UCIIBITAaHUE TPOIYKTOB PA3JI0KEHUS Ha HempeneabHocTh. Kommekius oOpasios

HeTH 1 HEQTEPOTYKTOB.



JlaGopaTopHble onbIThI. 3. OOHapyKEHHE HETIPEACTbHBIX COCTUHEHUN B KUIKUX
Heprenpoaykrax. 4. Ilomyuenue u cBoicTBa ameruneHa. 5. O3HaKOMIIEHHE C
koJuiekiueit «HedTh 1 mpoayKThI €€ epepaboTKm.

Tema 3. Kucnopoacoaep:xaniue oprannueckue coequaenus (10 u)
C o up T bl. MeTaHON U 3TaHOJ KaK MPEACTaBUTENM MPEIEIbHBIX OJHOATOMHBIX
ciuptoB. CBoMCTBa 3TaHONa (TOpPEHHE, OKUCICHHE B allbJIETH], JIEeTUApPATALINS).
[Tonyuenne (OpokeHMEM TJIIOKO3bl W THUApATAIMEN JTWIEHA) WM MNPUMEHEHUE
3TaHOJIA. OTWICHIVIMKONb. [JIMIEpMH Kak €me OJWH  IPEICTAaBHUTEIb
MHOTOAaTOMHBIX cnupTOB. KauecTBeHHas peakusi HA MHOTOATOMHbBIE CITUPTBHI.
® e H o n. IlonyueHue ¢eHona u3 KamMeHHOro yriii. KaMeHHbI yrojib U €ro
ucrosnb3zoBanue. KoOKCOBaHME KaMEHHOIO  yIUIA, Ba)KHEWMINME MPOAYKTHI
KOKCOXMMHUYECKOIO MPOU3BOJCTBA. B3anMHOE BIMSHUE aTOMOB B MOJIEKYJIE
¢deHona (B3auMoaelicTeue ¢ OpOMHOI BOIOM U THIpoKcuaIoM HaTpus). [lonyuenune
U puMeHeHue deHoa.
A nbpaer u g bl. QopManpAerul M aleTaNbIeruj KakK MpeACTaBUTEIH
anpaeruyioB. Ilonsatue o xeronax. CBoiicTBa (peakuuss OKHUCIEHHSI B KHUCIOTY U
BOCCTAHOBJICHUSI B CIIMPT, peakuus NOJU- KOHAECHcAlUu (opmanbaeruaa c
dbenonom). [lonydenne (OKUCICHUEM CIHPTOB) U MpUMEHEHUE (opmayberuaa u
anieranpaeruga. dGenonopopmanbaeruinble MIACTMAcChl. TepMOIUIACTUYHOCTh U
TEPMOPEAKTUBHOCTD.
KapOoHOBB E€KUCI OT Bl. YKCyCHas KUCJIOTa KaK MPECTABUTEIb
MpelesIbHbIX OJIHOOCHOBHBIX KapOOHOBBIX KUCIOT. CBOMCTBA YKCYCHOM KHCIIOTHI
(B3aUMOJIEHCTBHE C METAJJIaMU, OKCUIAMH METAJIJIOB, THAPOKCUIAMUA METAJIOB U
COJISIMU; peakius drepuduxanun). [IpumeHeHne yKCycHOM KUCIOTHI.
CnoxHBeddups UK U P bl. Cioxkable d3PUPbl KaK MPOAYKTHI
B3aMMOJICHCTBUS KUCIOT CO CIUPTaMH. 3HAUYECHUE CIOKHBIX 3()UPOB B MPUPOAE U
XKU3HM yenoBeka. OTHAENnbHbIE MPEACTABUTENM KHUCIOT HWHOTO CTPOEHUS:
OJIEMHOBAs, JIMHOJIEBAs, JIMHOJIECHOBAs, aKpUIJIOBas, IaBeseBasi, OeH3oiHas. Kupsl
KaK CJIO’KHbIE 3(DUPBI MIHLIEPUHA U KUPHBIX KAPOOHOBBIX KUCIOT. PacTurenbHbie u

JKUBOTHBIC JKHPBI, HX COCTaB. FI/I,Z[pOJII/IB WM OMBIJICHHUC JXHPOB. Mpuia.



Cunrernueckue morwmue cpeacrsa (CMC). [Ipumenenne KupoB. 3aMeHa JKUPOB B
TEXHUKE HEIMUILEBBIM ChIPbEM.
Y rane B o a bl [lonstue o6 yrieBojmax. ['Moko3a Kak MpencTaBUTENb
MoHOcaxapuaoB. [loHsTHE 0 TBONCTBEHHON (DYHKIIMK OPraHUYECKOTO COSAMHEHUS
Ha IpUMEpPE CBOMCTB IUIFOKO3bl KakK albJIerMJa U MHOTOATOMHOIO CIHpPTa —
aNnbACTUAOCIIUPTA. DBpOKEHHE TIIIOKO3bl. 3HAYEHHE W NPUMEHEHHE TIIFOKO3BI.
@pykTo3a Kak u30Mep IMMOKo3bl. Caxapo3a Kak MpEACTaBUTENb JIHCAXapHJIOB.
[IpousBoacTBo caxapa. Kpaxmanm #©  memwono3a Kak — IPEICTaBUTENN
nosvcaxapunoB. CpaBHEHHE WX CBOWCTB M Ouojoruyeckas poiib. Ilpumenenue
ATUX MOJINCAXAPUJIOB.
HemoncTpanuu. OKucleHMEe cnupTa B anblaeruj. KadecTBeHHbIE peaklUu Ha
MHOroatomusle cnuptsl. Koymekuusa «Kamennbii yronsy. Komtekuus npoaykTos
KOKCOXMMHYECKOTO MPOU3BOACTBA. PacTBOpUMOCTh (peHONa B BOJE MPU OOBIYHON
TEeMIepaType U Npu HarpeBaHud. KadecTBeHHble peakuuu Ha (eHon. Peakuus
cepeOpsHOTO 3epKajia albJAETUI0B U IITIOKO3bl. OKUCIEHHE alIbJETHIOB U TJIFOKO3bI
B KHCIOTYy ¢ momoineto ruapokcuaa menu (II). KadectBennas peakuus Ha
kpaxman. Komneknust agupnbix Macesn. Kosekuus miacTMace U U3IeIul U3 HUX.
KoJsneknus MCKyCCTBEHHBIX BOJIOKOH U U3JIE€JINN U3 HUX.
JlaGopaTopubie omnbiThl. 6. CBoiicTBa »3TuUioBOro cnupra. 7. CBoiicTBa
rmmiepuna. 8. CBoiictBa dopManpaeruga. 9. CBolicTBa yKCycHOM KUCIOTHL. 10.
CaoiictBa xupoB. 11. CpaBHEHHE CBOWCTB pPacTBOPOB MbLIA M CTHUPAIBHOTO
nopomka. 12. CpoiicTBa rroko3sl. 13. CBoiicTBa kpaxmala.

Tema 4. A3oTcoaep:kaiue opranndeckue coequHenus (7 4)
A M ¥ H bI. MeTHIIaMHH KaK TIPEICTaBUTEINb aTn()aTHUeCKUX aMUHOB M aHWJIMH —
Kak apoMaTrueckux. OCHOBHOCTh aMHHOB B CPaBHEHUH ¢ OCHOBHBIMH CBOMCTBAMH
aMMHaka. AHUJIMH W €ro CBOWCTBA (B3aWMOJICUCTBUE C COJISTHOM KHUCJIOTOW M
OpomMHOI BOj0i). B3anmmHOE BIMSIHME aTOMOB B MOJIEKYJIaX OPTaHUYECKHUX
COCIMHECHUM Ha mpumepe aHwivHa. [lomyyeHue anwimHa no peakumu H. H.

3unuHa. [I[pumMeHeHne aHuInHa.



AMHUHOKHUCITOT B [TTMIMH W alaHUH KaK OPEICTaBUTENIN MPUPOIHBIX
aMuHOKHCIIOT. (CBOICTBA aMUHOKHCIOT Kak aM(OTEpHBIX OpPTraHUYECKHX
COCIMHEHUN (B3aUMOJCMCTBUE CO IIeJoYyaMd U Kuciotamu). OcoOeHHOoCTH
JUCCOLUMAIMM  aMHHOKMCIOT B BOAHBIX pACTBOPAaX. DHUIIONSApPHBIE HOHBI.
OOpazoBaHue MOIUMNENTHAOB. AMUHOKAIPOHOBAas KHUCJIOTa Kak MpeACTaBUTENb
CUHTETUYECKUX aMUHOKHUCIOT. [IOHATHE O CUHTETUYECKUX BOJIOKHAX Ha IpUMEpE
KarpoHa. AMHHOKHCIIOTHI B NPHUPOJE, WX Ouonormueckas poisib. HezameHumbie
AMUHOKHCJIOTBI.
b e n k u. benku kak noaunenTtuabl. CTpykrypa OenkoBbIX MoJsiekyJs. CBoOHCTBa
0enKkoB (TopeHue, TuAPOIIn3, [IBETHBIE peakiinu). buonornyeckas posib OEIKOB.
HyxineunHOBBI €KHUCIIOTBHIL. HyKiIIEeHHOBBIE KUCIIOTBI KaK IIOJIMHYKJICOTH/IBI.
Crpoenne nykneormpa. PHK n JIHK B cpaBHeHnn. X pons B XpaHeHMH U
nepegadye HaciencTBeHHoW uHpopMauuu. [loHsATHE O TeHHOW WHXXEHEPUH U
OMOTEXHOJIOTHH.
JlemoHncTpanuu. B3anmoneiicTBue aMMHaka M aHWIMHA C COJITHOW KHCIJIOTOM.
Peakiust anununa ¢ OpomHOI BosioH. Jloka3zaTeabCTBO HAaTUUMs (PYHKIIMOHATBHBIX
Ipynn B pacTBOpax aMHHOKHUCIOT. PacTBopeHue u ocaxnaeHue OenkoB. L[BeTHbie
peakuuu 6enkoB. ['opeHre NTUYbEro Mepa U MEePCTIHON HUTH. Moenb MOJIeKYJIbI
JIHK. Tlepexonpl: 3TaHOJ — 3TUJIEH — 3TWJIEHTJIMKOJIb - TUIEHTIUKOIAT Meau (I1);
ATAHOJ — 3TAHAJIb - ’TAHOBAsI KUCIIOTA.
JlabopatopHble onbIThI. 14. CBOMCTBA OEITKOB.
IIpakTuyeckas padora Nel. nentudukannst opraHMueCKUX COSAMHEHUM.

Tema 5. Xumus u xu3ub (4/10 4)
® e pw™meHT b. DepMEeHTH KaKk OMOJIOTHYECKHE KaTaIM3aTOPHI OEIKOBOM
npupoasl. Ilousatue o pH cpeapl. OCOOEHHOCTH CTpPOEHUS U CBOMCTB
(cenekTUBHOCTH U 3 (HEKTUBHOCTH, 3aBUCUMOCTH ACUCTBHS OT TeMiiepatypsl u pH
cpensl  pactBopa) (EpMEHTOB IO  CPAaBHEHHIO €  HEOPraHUYECKUMHU
Karanuzatopamu. Poib pepMEHTOB B JKU3HEACSATENBHOCTU JKUBBIX OPraHU3MOB U

IMPOU3BOACTBC.



B utawmuH bl [lomsTie 0 BuTamMuHax. Buapl BUTAMUHHOW HEJIOCTATOYHOCTH.
Knaccudukanus ButamuaoB. Butamun C kKak MpeacTaBUTETh BOJOPACTBOPUMBIX
BUTAMUHOB U BUTAMUH A KaK MPEICTABUTEIb KUPOPACTBOPUMBIX BUTAMUHOB.

' o p M 0 H bl [loHsITHE O TOPMOHAX KaK OMOJOTUYECKU AKTUBHBIX BEIIECTBAX,
BBITIOJHAIOMINX JSHAOKPUHHYIO PETYISLUUI0 KA3ZHEIEATEIIbHOCTH OPraHUu3MOB.
BaxxHeiiiine CcBOWCTBA TOPMOHOB: BBICOKas (DU3MOJOTUYECKAs] aKTUBHOCTb,
JTUCTAHIIMOHHOE JICUCTBHE, OBICTpoE pa3pyiieHue B TKaHAX. OTaenbHbIC
MPEACTaBUTEIM TOPMOHOB: MHCYJIMH M ajpeHanuH. [Ipoduiaktuka caxapHOro
nuadera. [ToHaTHE O CTEPOUTHBIX TOPMOHAX HA MPUMEPE MOJOBBIX TOPMOHOB.

Jle x apcTB a. JlekapcTBeHHAass XUMHUSL: OT SITPOXUMHUHU U (hapMaKoTepanuu A0
XUMHOTEpanuu. AHTHUOMOTHKA H jaucOakTepuo3. HapkoTuueckue BelecTsa.
Hapkomanusi, 6ops0a ¢ Hell 1 pouIaKkTrKa.

[ITnactMacch u BOIJOKH a. [loruMepuzanus v NOIMKOHJAEHCALIMS KaK
CIIOCOOBI  TOJIYYEHHUS] CHHTETHMYECKHX BBICOKOMOJIEKYJISIPHBIX  COSIUHEHUM.
[TonyueHre WUCKYCCTBEHHBIX BBICOKOMOJIEKYJISIPHBIX COCAMHEHUN XUMHYECKOU
Moau(pUKAIIMEH TPUPOAHBIX MoauMepoB. CTpoeHHE TMOJIMMEPOB: JHHEHHOE,
MPOCTPAHCTBEHHOE, ceTuaroe. [loHaTtne o miactmaccax. TepMoIUlacTUYHbBIE U
TEPMOPEAKTUBHBIE MOJIUMEPBl. OTIEIbHBIE MPEICTABUTENN CUHTETHUYECKUX U
HCKYCCTBEHHBIX MOJIUMEPOB: benonodopmanbaeTUIHbIC CMOJIBI,
MOJMBUHWIXJIOPU, TediaoH, uetyious. [loHsATHE O XUMHUYECKUX BOJIOKHAX.
HartypanbHble, CHHTETHYECKHE W HMCKYCCTBEHHBIC BOJIOKHA. Knaccudukanus u
OT/ICJIbHBIC TPEACTABUTEIM XUMUYECKUX BOJIOKOH: alleTaTHoe (TpualeTaTHhIN
IIEJK) W BHCKO3HOE BOJIOKHA, BUHWJIXJIOPUIHBIC (XJIOPHH), MOJUHUTPUIILHBIC
(HUTPOH), MOMAMUIHBIC (KalpOH, HAWIIOH ), MO (PUPHBIE (JIABCAH).

Pewenue 3a0au no opeanuuecxoui xumuu. Pemenue 3amad Ha BBIBOJ (POPMYJIBI
OpPraHUYECKUX BEUIECTB IO MPOAYKTAM CTOPAHUSI U MACCOBBIM JIOJISIM 3JIEMEHTOB.
Jemoncrpanuu. Komnekuus miactMacc, CHHTETUYECKUX BOJIOKOH M M3EJIUN U3
HuX. Pa3znoxenue mnepokcuaa BOAOPOAAa C MOMOULIBIO MPUPOIHBIX OOBEKTOB,
comepkammx Katamasy (celpoe Mmsica, cbipoir kapTodenpb). Kommexkmus CMC,

comepkamux HH3UMbL. McmeiTanue cpenpl pactBopa CMC  uHAMKATOpHOMN



Oymaroii. Kosekuuss BHUTaMHHHBIX HpernapaToB. VcmblTaHue cpenbl pacTBopa
aCKOpOMHOBOM KHUCJIOTHl HMHIMKATOpHON Oymaroi. lcmbiTaHue amnTedyHoro
npernapaTa UHCYJIMHA Ha O€JIOK.

JlabopaTtopHbie onbIThl. 15. 3HaKOMCTBO ¢ 00pa3lamu IJIaCTMacC, BOJIOKOH U
Kay4yKOB.

IIpakTuuyeckas padbora Ne 2. Pacrio3HaBaHu€ MJIaCTMAcC U BOJIOKOH.

OBIIIASA XUMMUA. 11 KITACC
(1 4 B He/e/II0 HA MPOTSZKEHUHU Y4eOHOTO roja, Bcero 34 )

Tema 1. Ilepuoanyeckuii 3aK0H U cTpoeHue aroma (3 4)
CtpoeHnueatToMa ATOM — clloxkHasd yacTula. OTKPBITHE 3JIEMEHTapPHBIX
YaCTHIl M CTPOEHHs aroMa. Snpo aroMa: MPOTOHBI M HEUTPOHBI. M30TOmBI.
M3oronsl Bojgopoda. DJEKTPOHBI. JIEKTpOHHAs 000J04YKa. DHEPreTHYECKUi
ypoBeHb. OpOutanu s, p, d. PacmpeneneHue >J€KTpPOHOB MO 3HEPreTUUYECKUM
YPOBHSIM M OpOUTANSIM. DJIEKTPOHHBIE KOH(PUTypaly aTOMOB XHWMHYECKHX
AJIEMEHTOB. BasieHTHBIE BO3MOYKHOCTH aTOMOB XMMHUYECKUX JIEMEHTOB.
Orkportuel MenneneeprMIlepuoaunuueckoro3akoHsa.
[TepBbie MOMBITKH KiIacCUPUKAIIMN XUMHUECKUX 2JIEMEHTOB. BakHeliie nmoHsTus
XUMHH: aTOM, OTHOCUTEJIbHASI aTOMHAsl U MoJieKyssipHast maccbl. OTkpsitue /. W.
MenpeneeBsiM Ilepuogunueckoro 3akona. [lepuoguueckuii 3aKoH B (hOpMyIUpOBKE
. . Menpaeneena.
[Tepuonguueckascucrema/l. . Men aeunees a. Ileppuoguueckas
cuctema JI. 1. MenneneeBa kak rpapuueckoe OTOOpaK€HHE NEPUOIUUYECKOTO
3aKOHa. Pa3nmyHble BapuaHTHl MEPUOAMYECKON cucTembl. llepuoabl m rpynmsl.
3HaYeHUe MEPUOANYECKOTO 3aKOHA U IEPUOINYECKON CUCTEMBI.
[Tepuonumyeckuimz3akoHUucTpoeHueart oM a. CoBpeMEHHOE
MNOHSTHE XUMHUUYECKOTO 3ieMeHTa. CoBpeMeHHast pOpMyYIUpOBKa MEPUOJIUIECKOTO
3akoHa. [IprurHa NEpUOIUYHOCTH B U3MEHEHUHU CBOMCTB XMMHUYECKUX DJIEMEHTOB.

Oco0eHHOCTH 3alOJHEHHs] YHEPTreTHUECKUX YPOBHEH B 3JIEKTPOHHBIX 000JI0UKax



aTOMOB NEPEXOAHBIX 3JEMEHTOB. DJIEKTPOHHBIE CEMEWCTBA 3JEMEHTOB: S- U P-
saeMeHThI; d- U f-3JIeMeHTHI.

JNemoncrpamuu. Paznuunsie dopmer  Ilepuonnueckoit  cucremsr J[.  W.
Menneneena.

Tema 2. Ctpoenne BemectBa (14 1)
NMoHHassxuMuuecKascBs3b. Katnonsl u annoHsl. FIOHHas CBA3b U €€
cBorcTBa. MoHHas CBsI3b Kak KpalHUW CIy4dall KOBAJICHTHOW ITOJSIPHOM CBS3H.
®opMyiibHas equHULIA BemecTBa. OTHOCUTEIBHOCTD ACJICHUSI XUMUUECKUX CBS3EH
Ha TUIIBI.

KoBaneHTHassXuMHUUY€CKAasACBA3b. [loHATHE O KOBAJIECHTHOU CBSI3H.
OOwas JJIEKTPOHHAs napa. KpartHocTh KOBAJICHTHOMN CBS3U.
DNEeKTPOOTPUIIATELHOCTh. [lepekpbIiBaHNE BJIEKTPOHHBIX OpOUTAllel: G- U T-
cBsa3u. KoBaneHTHasi moJyisipHas U KOBAJEHTHAsl HEMOJSPHAs XUMHYECKHE CBS3U.
OOMEHHBIM U JIOHOPHO-AKIENTOPHBIA MEXaHU3Mbl 00pa30BaHMS KOBAJICHTHOU
CBA3U. BemecTtBa MOJEKYJIIPHOIO M HEMOJIEKYJSIPHOTO CTPOECHMS. 3aKOH
IIOCTOSTHCTBA COCTaBa ISl BEILECTB MOJIEKYJIIPHOTO CTPOEHHS.
MeTanauueckagsxXxuMuueckascBs3b. O0ume pusnueckue CBOMCTBA
METaUIOB. 3aBUCHUMOCTBH AJIEKTPOIPOBOJHOCTH METAUIOB OT TEMIEPATYPBHI.
CmuiaBel. UepHbI€ U LIBETHBIE CILIABHI.
TUOBKpPUCTAaNNUYECKHXD €W eT o K. Kpucrammueckas pemierka.
HNoHHbIE, METAIUIMYECKUE, ATOMHBIE U MOJIEKYJISIPHBIE KPUCTAJUIMYECKUE PELIETKH.
Annorponusi. AMop(HbIE BEUIECTBA, UX OTIMYUTEIbHbBIE CBOWCTBA.
BonoponHasxuMudeckascBs3b. BogopoaHas cBs3b, Kak 0COOBIM
Clly4ail MEXMOJEKYJSIPHOTO B3aUMOJEUCTBHS. MexaHu3m ee 00pa3oBaHHUS W
BJIMSIHME HA CBOICTBA BeIlleCTB (Ha mpumepe Bojibl). Mcnonb3oBaHue BoAbI B OBITY
U Ha IpOU3BOACTBE. DBHyTpuMoOnexkynspHas BOAOpPOAHAsA CBA3b U €€
OumonornyecKkas poJib.

ATperatTHbeCcOCTOSHUABEIN €CTB a. ['a3pl. 3akoH ABoraapo ais

ra3oB. MoJsipHBIi 00heM Ta3000pa3HbIX BemecTs (TIpH H. y.). XKugkocTu.



HAucnepcHsiecucTte M bl [lonarne nucnepcHon cucteMsl. JlucnepcHas
daza w gumcnepcuoHHas cpena. Kimaccuukamus — IUCTIEPCHBIX — CHCTEM.
Kosnonanble JuCIIEpCHBIE CUCTEMBI. 30JIM U TeJId. 3HAYEHUE TUCIEPCHBIX CUCTEM
B IIPUPOJIE U )KU3HU YEIIOBEKA.

UuncrteieBemecTBa U ¢M e c U CMecH U XUMUYECKUE COCTUHEHUS.
['oMoreHHble U reTeporeHHble cMecu. MaccoBas 1 00beMHasi 10711 KOMIIOHEHTOB B
cMecHu. MaccoBas 1o npumecen. Permenue 3a1a4 Ha MacCOBYIO JIOJIIO IPUMECEN.
Knaccudukanus BeniecTs 1o CTENeHN UX YUCTOTHI.

JeMoHcTpanuu. Mojenb KpUCTaJUIMYECKOW PelIeTKH Xjaopuaa Hatpus. O0pasibl
MUHEpAJIOB C MOHHON KPUCTAJNIMYECKOW PEIIeTKO: KalbluuTa, ranura. Moxaenu
KPUCTAIUIMYECKHUX PEIIETOK «CyXOro Jjbaa» (WM Hoja), aiMasa, rpadgura (i
KBapiua). Mozenb MOJIIpHOTO 00beMa ra3oB. TpH arperatHbIX COCTOSTHUSL BOJBI.
Juctumsiiyst Boabl. OOpasibl pa3iMyHbIX JAUCIEPCHBIX CHCTEM: 3MYJbCHM,
CyclieH3ui, al’posoneit, remert u 3omedt. Koarymsamus. Cunepesuc. Dddexr
Tunnans.

JlaGopaTopHbie onbIThbl. 1. OnpeneneHue CBOWCTB HEKOTOPHIX BEIIECTB HA
OCHOBE THIA KPUCTAUINYECKOM pemeTku. 2. O3HaKOMIIEHHE C KOJUIEKUIUEH
NOJINMEPOB, IUIACTMACC M BOJOKOH M u3fenuid u3 Hux. 3. JKécTkocTe BOXBL
Yerpanenue #ECTKOCTH BOAbL. 4. O3HAKOMJIEHHME ¢ MHHEPAJIbHBIMM BOJAMH. S.
O3HaKOMIIEHHE C TUCTIEPCHBIMU CUCTEMAMH.

IMpakTuuyeckoe 3ausitue Ne 1. [lonydenne, coOnpanue u pacrio3HaBaHHUE Ta30B.
Tema 3. Xumnueckue peakuuu (8 1)
KnaccudpukanumaxuMuuecKkHuXxpeak uu . Peakiuu, uaymue 0e3
U3MEHEHHs coCcTaBa BelecTB. Kiaccudukanus mo 4nuciy U COCTaBy pearupyroumx
BEILECTB U MPOJYKTOB peakuuu. Peakiuu pa3noxkeHus, COeIMHEHMS, 3aMELEHUS U
oOMeHa B HEOpraHMYecKkoil Xumuu. Peaknuu mnpucoenuHeHUs, OTUICIICHUS,
3aMEILECHNS] U U30MEPHU3ALMN B OPraHMYECKOW XMMHUH. Peakuuu noammepusannu

KaK YaCTHBIN CIIy4all peaKUuu IMPUCOETUHEHHUS.
TennoBoil >@bekKT XUMHUUIECKHUX peakKiuid Jk30-u

OHAOTCPMHUUCCKUEC PCAKIIUU. TCpMOXI/IMI/I‘{CCKI/IC YpaBHCHUA. Pacuer kommuectBa



TEIUIOTHI IO TEPMOXUMHUYECKUM YpaBHEHUSIM. CKOPOCTHhXUMHUYE CKHU X P
e a K 1 u U lloHaTHE O CKOPOCTM XHMHYECKUX pPEAKIUH, AHAIUTHYECKOE
BBIpDQKEHNE. 3aBUCUMOCTh CKOPOCTHM pPEaKIUMU OT KOHLEHTpAllWH, JaBJICHUS,
TEMIIEPATYpPhI, MPUPOJIbl PEATUPYIONIUX BEIIECCTB, MUIOMIAJAN UX CONPUKOCHOBECHMUSI.
3aKkoH NEHCTBYIOIIMX Macc. PellieHne 3aa4 Ha XUMUYECKYIO KUHETHUKY.

K a 1 a 1 u 3. Katanuzaropsl. Katanu3. ' oMOTeHHBIN M T€TEpOTrE€HHBINA KaTalu3.
[Tpumepsl KaTaTUTUYECKUX MPOIECCOB B MPOMBINIJICHHOCTH, TEXHHKE, OBITY.
@epMEHTBI U UX OTIWYMS OT HEOPraHMYECKUX KaTaiau3aTropoB. lIpumeneHue
KaTaJn3aTopoB U (hEPMEHTOB.

XuMuuUecKoepaBHOBECHU e OOparuMmbie 1 HEOOpPATUMBIE PEAKIIUU.
XUMHYECKOE PABHOBECHE U CIOCOOBI €r0 CMEIIEHUS Ha TMpUMEpE IMOITYyUYEHUs
amMmuaka. CuHTE3 aMMHMaka B NpOMbIILIIEHHOCTU. [loHsTHEe 00 onTUManbHBIX
YCJIOBHUSIX IIPOBEICHUS TEXHOJIOTMYECKOTO MPOoLEcca.

P ac T B 0 p bl. PacTBOpBI Kak rOMOI€HHBIE CUCTEMBI, COCTOSIIIME W3 YaCTHII
pacTBOPUTENSA, PACTBOPEHHOTO BEIIECTBA M MPOAYKTOB HX B3aUMOJICUCTBHS.
PactBopenue kak GpuU3MKO-XMMHYECKUH Tpoiiecc. MaccoBasi 107151 pacCTBOPEHHOTO
BemiecTBa. Tumsl pacTtBOpoB. MosisipHas KOHLIEHTpalus BelecTBa. MuHepanbHbIe
BO/IBL.

TEeoOpUAITEKTPOIUTUYECECKOMUIUCCOIUAIHU U DICKTPOIUTHI U
HEIJIEKTPOIUTHI. CTENEeHb ANEKTPOIUTHIYECKON Auccormanuu. CUIIbHBIE U cla0bie
DJICKTPOJUTHI. YPABHEHMUSI DJICKTPOJUTHYECKOW  aucconuanuu. MexaHusm
nuccormanuu. CtyneHyaras auccounanusa. BogopoiHbiii mokas3aTelb.

I'u 1 ponwu 3 Ciuygau ruaponusa coneid. Peakuus cpensl (pH) B pactBopax
TUIAPOJIM3YIOIIUXCA COJIEU. [ MApOIN3 OpraHM4eCKUX BEIIECTB, €r0 3HAUEHUE.
OKUCOIUTENhbHO-BOCCTAaHOBUTEINbHB ENPOIECCBHL
OKUCINTETbHO-BOCCTAHOBUTEIIbHBIE peakiuu. OKHUCIUTENb U BOCCTAHOBUTEIb.
Oxucnenue u BoccraHoBiieHHe. (COCTaBlEHHE YPaBHEHUN OKHUCIUTEIIBHO-
BOCCTAHOBUTEIBHBIX PEAKIIUN METOIOM 3JIEKTPOHHOIO OanaHca.
OnexkTpoaun3 O6mue cnocoObl MONyYeHUS METAIIIOB U HEMETAJUIOB.

DIEeKTPOIM3 PACTBOPOB U PACIUIABOB 3JIEKTPOJIUTOB HA MPUMEPE XJIOpUIA HATPUSI.



DNEKTpOIUTUYECKOEe  MOoJydyeHue  amomuHus.  [IpakTtuyeckoe  3HayeHUE
anekTposn3a. ['anbBaHOIIACTHKA U TAIbBAHOCTET UL
JleMoHCTpauM. DK30TEPMUYECKUE M SHAOTEPMUYECKHE XUMUUYECKUE PEAKLIHH.
TemnnoBble SABICHUS NPU PACTBOPEHUHM CEPHOM KHMCIIOTHI U AMMHUAYHOM CEIUTPBI.
3aBUCUMOCTh CKOPOCTM pPEaKIMu OT NPUPOJbl BEIIECTB Ha IpPUMEpE
B3aMMOJICHCTBUSL PACTBOPOB PA3JIMYHBIX KHCJIOT OJIMHAKOBOM KOHUEHTpPALUHUH C
OJIMHAKOBBIMH KyCOYKaMu (TpaHyJiaMu) IIMHKAa U OJJMHAKOBBIX KYCOYKOB Pa3HBIX
METa/UIOB  (MarHus, IIMHKA, JKeJe3a) C pPAacTBOPOM  COJISTHOW  KHUCTIOTHI.
B3auMozeiicTBuE pacCTBOPOB CEPHOM KHUCIIOTHI C pACTBOPAMU THOCYJIb(aTa HaTpus
pPa3IMYHON KOHIEHTPAIUU U TeMIepatypbl. Mojenb KUmsmiero cios. Paznoxenue
MEepoKCHUaa BOJIOPOJa C OMOIIbI0 Heoprannueckux katanuzatopoB (FeCl,, KI) u
NPUPOJIHBIX OOBEKTOB, COJEpXKAIUX KaTtana3zy (Chlpoe Msco, KapTodelb).
HcnbiTanre pacTBOPOB  3JEKTPOJMTOB W HEAJNEKTPOJIMTOB HA  MPEIMET
JUCCOUMANMHU. 3aBUCUMOCTb  CTEIEHH  AJIEKTPOJMTHUYECKONM  AMCCOLMALUU
YKCYCHOM KHCJIOTBI OT pa3OaBieHus pacTBopa. [lpuMepsl peakiuii HOHHOIO
oOMeHa, WAymuXx C oOpa3oBaHMEeM oOcajka, raza uiaum Boabl. M3ydyenme pH
PacTBOPOB TUIPOJIU3YIONIUXCS COJIeH: KapOOHATOB IIEOYHBIX METAJLIOB, XJIOpUIa
U anerara amMmMoHus. [IpocTelilne OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIUU:
B3aMMO/ICHCTBUE ITUHKA C COJISTHOM KHUCIIOTOM M Kene3a ¢ cynbbharom menu (II).
Mogene snekTponm3epa. MoJenb SIEKTPOJM3HOM BaHHBI ISl TOJTYyYECHUS
ATIOMHUHUSL.
JlaGopaTopHbie onbIThl. 6. [lomydeHuwe Kucaopoja pa3aoKeHUEM IEePOKCHIIA
BOJIOpOJIa C TOMOIIBIO JMOKCHJA MapraHila W Karajgasbl ChIporo kaprodens. 7.
Peakmust 3amemienus Memu Kene3oM B pactBope cyibdara memu (I1). 8.
[Tonydyenue BoOgOpOAa B3aUMOACHCTBHEM KHUCJIOTHI ¢ LMHKOM. 9. HcnbeiTanue
pPacTBOpPOB KHUCJIOT, OCHOBaHHMI M colied uHaukaropamu. 10. Paznuunbie ciyuyaun
ruaponusa cojiei. 11. 'maponus XIopuaoB 1 alieTaToB MIEIOYHBIX METAJIOB.
Tema 4. BemecrBa 1 ux cpoicrna (9 4)
OOmue cBoMcTBAa MeTallo B XUMUYECKUE CBOMCTBA METAJUIOB Kak

BOCCTaHOBUTENIEH. B3aumoaencTBue METaII0B ¢ HEMETaJlIaMH, BOJOM, KMCJIOTaMU



U pacTtBopamu cojei. Meramiorepmusi. DIEKTPOXUMHUYECKUI Pl HANPSKEHUN
METAJUIOB W €r0 HCIIOJIb30BAaHUE [UI XAapaKTEPUCTUKH BOCCTAHOBUTEIIBHBIX
CBOMCTB METAJIOB.

Koppo3usga MeTamnnaoB KaKk OKHCIUTEIbHO-BOCCTAHOBUTEIIBHBINA MPOLIECC.
CriocoObI 3alUThl METAIIOB OT KOPPO3HUHU.

Ob6mue cBoUCTBAa HEMETaJaJ o B. XUMUYECKUE CBOWCTBA HEMETAIIIOB
KaK OKHCIIHATENeW. B3aummonencTBne ¢ MeTalmlaMH, BOJOPOJOM M JAPYTHMH
HeMeTautamu. CBOMCTBAa HEMETAJUIOB KaKk BOCCTAaHOBHUTENEH. B3aumonelicTBue c
IPOCTBIMU M CJOKHBIMHU BELIECTBaMHU-OKUCIUTEISIMU. OOmas XapakTepuCTHKA
rajJgoreHOB.

K u ¢ 110 T BI B CBETE TEOPHUH IIEKTPOIUTHYECKON quccounanuu. OOue cBoicTBa
HEOPTaHUYECKUX M OPTraHUYECKUX KHUCIOT. YCIOBHS TEUCHHUS PEAKIUU MEXIY
IIEKTPOJIUTAMU 10 KOHIIA. Crnenuduueckue CBOMCTBA a30THOM,
KOHLIEHTPUPOBAHHON CEpPHON M MYypaBbHHOW KUCIOT. O C H O B @ H U 1 B CBETE
TEOPUM AJEKTPOJUTUUYECKON JMCCOLMAluu, WX KiaccupuKkaus H oOue
CBOMCTBAa. AMUHBI, KAK OPraHHYECKHE OCHOBaHMsA. CpaBHEHUE CBOMCTB aMMMAKa,
METWJIAMUHA U aHUJIMHA.

C 0 11 1 B cBETE TEOPUU DIEKTPOIUTUUECKON JUCCOLMALUH, UX KiacCUpUKalus 1
oburue cBoiicTBa. Conu Kucibie u ocHOBHbIE. COoJM OpraHUuYecKuX KUCIOT. Mbia.
JemoncTpanun. XMMUYECKHUE CBOWCTBA KHUCJIOT: B3AaUMOJCUCTBUE C METAJLIAMMU,
OCHOBHBIMU U aM(OTEpHBIMU OKCHUAAMH, OCHOBAaHUAMHU (ILIE€JIOYaMU H
HEpacTBOPUMBIMHU B BOJIE), CONISIMU. B3aumMopeiicTBue a30THON KUCIIOTHI C MEABIO.
PazbaBnenurie cepHOil KHUCIOTH. OOyriavMBaHME KOHUEHTPUPOBAHHOM CEpHOM
KUCJIOTOM caxapo3bl. XMMHUUYECKHE CBOMCTBA ILICJIIOUEH: PEAKIUS HEUTPAIU3ALINH,
B3aMMO/JICHCTBUE C KUCIOTHBIMH OKCHUJAMH, COJISIMU. Pa3iioxkeHne HepacTBOPUMBIX
B BOJIC OCHOBAaHMW IIpU HArpeBaHUU. XHUMHUYECKHME CBOWCTBA  COJICHU:
B3aMMOJICMCTBUE C METAJUIAMM, KHUCIIOTaMM, IIEJI0YaMH, C APYTUMH COJISIMU.
['unponu3 kapOua Kanblus.

JlabopaTtopHsbie omnbITbl. 12. O3HakOMJIEHME C KOJUIEKIHMEW MeTamwioB. 13.

O3HakomJieHHE C KoJulekmuen HeMeTaiwioB. 14. O3HakOMJIEHHME C KOJUIEKIIMEN



kuciot. 15. ITlomyueHne U CBOWCTBA HEpPACTBOPUMBIX OCHOBaHMil. 16.
O3HakoMmIIeHHE € KOJUIeKUued ocHOBaHMil. 17. O3HakOMJIEHHE C KOJUIEKLHEH
MUHEPAJIOB, COACPIKAIIUX CONH.
[Ipaktnueckass pabora Ne2. PemeHue SKCIEPUMEHTAIbHBIX 3aJad  Ha
UJCHTU(UKAIINIO HEOPTAHUYECKUX U OPTAaHUYECKUX COSTUHEHUH.
3aknai4eHue. [lepcniekTuBbl pa3BUTUS XUMUYECKOW HAYKH U XUMHYECKOTO
MPOU3BOJICTBA. XUMHUSI U IPOOIEMa OXPaHbl OKPYKAIOIIECH CPEJIbI.
Pe3yabTatbl 00yueHus

B pe3ynbraTte n3ydeHuu JaHHOTO Kypca XUMHUU 00yYaromuecs: JOJKHbI

3HAMb/NOHUMAM b

e  BAXHEUIIME XMMHYECKHE MOHSATHS: BEIIECCTBO, XUMUUYECKUMN JIEMEHT, aTOM,
MOJIEKYJIa, OTHOCHUTEJIBHBICE aTOMHas W MOJIEKYJSIpHas MaccChl, HOH,
aJUIOTPONHMS, H30TOIBI, XWMHUYECKas CBS3b, JJIEKTPOOTPUIIATEIHHOCTD,
BAJICHTHOCTb, CTEIEHb OKHCJIEHUS, MOJIb, MOJISIPHAs Macca, MOJISIPHBIN
00BeM, BEIIECTBA MOJICKYJIIPHOTO M HEMOJIEKYJIIPHOTO CTPOEHUSI, PACTBOPHI,
AIEKTPOJIUT U HEANEKTPOJIUT, HNEKTPOIUTHUECKAS TUCCOIUALINS, OKUCIUTEND
U BOCCTAaHOBHTEIb, OKHCJICHHE U BOCCTAHOBJIEHWE, TEIUIOBOM dddeKT
peaKuMu, CKOPOCTh XHWMHUYECKOM  pEeakluuH, KaTaau3, XUMHYECKOe
paBHOBeCHE, YIJIEPOJHBIA CKeleT, (yHKIMOHAIbHAs Tpymma, H30Mepus,

TOMOJIOTHS;

o OCHOBHBIC 3dKOHBI XHMHH:. COXPAaHCHHA MACChl BCIICCTB, IIOCTOAHCTBA

COCTaBa, NEPUOIUYECKUN 3aKOH,;

o OCHOBHBIC TCOPHH XHMMMHH: XUMHYECKOM CBi3U, BHCKTpOHHTquCKOfI

Jucconranuu, CTpOCHHA OPraHn4CCKruX COCHHHCHHﬁ;

. BOXHEHUIIINE BEUIESCTBA U MAaTEpUAJIbl: OCHOBHBIE METAJIJIBI U CIUIABBI; CEpHAas,
COJISIHAsl, a30THAs M YKCYCHas KHUCJIOTBI, IIEJI0YH, aMMHUAK, MUHEPAJIbHbBIC
yInoOpeHusi, MeTaH, JTWIEH, aleTWIeH, OEH30J, JTaHOJ, >XHPbI, MbLIA,
IJII0KO3a, caxapo3a, Kpaxmani, KieTdaTka, O€JIKH, HCKYCCTBEHHBIE U

CUHTCTHYCCKHNC BOJIOKHA, KayUYYKH, IIJIACTMACCHI;



ymemnp

Ha3bIBaTb HM3Y4YCHHBLIC BCHICCTBA IIO ((TpHBH&HBHOﬁ)) 501041 Me)I(IIYHapOI[HOﬁ

HOMCHKIJIATYPC,

OoNpCACIAThE: BAJICHTHOCTL M CTCIICHb OKHCICHUA XUMHYCCKUX 3JICMCHTOB,
TUII XUMHUYECKOM CBSI3U B COCAUHCHUAX, 3apsald HOHA, XapaKTCp CpPpCabl B
BOJHBIX pacTBOpax HCOPraHN4YCCKUX COCﬂHHeHHﬁ, OKHUCIIUTCIIb "
BOCCTAHOBHUTCIIb, IIPHHAMJIC)KHOCTH BCIOCCTB K PpPa3JIMYHBIM KJIaCcCaM

OPraHUYECKUX COCANHECHUN;

XapaKTEepPU30BaTh: OJEMEHTHl MajbIX I[EPUOJIOB IO HX TMOJIOKCHUIO B
nepuoandeckoi cucreme [[.M.MenneneeBa; oOnme XUMHUYECKUE CBOMCTBa
METaJUIOB,  HEMETaJUIOB, OCHOBHBIX  KJIACCOB  HEOPTraHMYECKUX U
OpTraHUYECKUX COCIMHEHUI; CTPOCHHE U XMMHUUYECKHUE CBOMCTBA M3YYEHHBIX

OPraHUYECKUX COCAUHECHUN;

OOBSICHSITH: 3aBUCUMOCTb CBOMCTB BEIIECTB OT HMX COCTaBa U CTPOCHUS,
MPUPOY XUMHUYCCKOW CBSI3M (MOHHOM, KOBAJICHTHOM, MeETaIMYECKOM),
3aBUCUMOCTh CKOPOCTM XMMHMYECKOW PEAKIHMH W TOJIOKECHUS XUMHUYECKOTO

paBHOBECHSI OT PA3JIUYHBIX (PAKTOPOB;

BBITIOJTHATE XMMHUUYCCKHHU OKCIICPUMCHT 110 PpacCliO3HaBaAHUIO Ba)KHEHIIINX

HCOPraHNYCCKHUX U OPIraHUYCCKUX BCIIICCTB,

OPOBOJAUTH  CAMOCTOSITENIbHBIM ~ MOMCK  XMUMHUYECKOM uHpOpManmuu C
UCIIOJIb30BAaHUEM PA3JIMYHBIX HCTOYHUKOB (HAYYHO-TOMYJISIPHBIX W3JIaHUM,
KOMITBIOTEPHBIX ~ 0a3 JaHHBIX, pecypcoB MHTepHeTa); UCHOJIb30BATh
KOMIBIOTEPHBIE TEXHOJOTUU Il OOpabOTKM W Tepefauyd XHUMHUYECKOM

uH(OpMAaIUU U €€ MPEJCTABIEHUS B Pa3IMYHBIX (opmax;

ucnoJjib3oeamos npuoﬁpemennble 3HaAnRUsx U ymenusn 6 npaxmuuecxoﬁ

0esimenbHOCMU U NOBCEOHEBHOU HCUZHU NI

OOBSACHEHUS XUMHYCCKUX HBJICHPIﬁ, MMPOUCXOAINIUX B IIPUPOAC, 6I>ITy N Ha

MIPOU3BOJICTBE;



e  OINpEIEeNCHUS BO3MOXXHOCTU TMPOTEKAHWSI XWMHUYECKHX MpPEBpAIleHU B
Pa3IMYHBIX YCIOBHSX M OIICHKH UX MOCIIEICTBUH;

¢  JKOJIOTUYECKHU IPaMOTHOTO MOBENICHHS B OKPYKAIOIICH Cpejie;

e OICHKM BIMSHUS XHMHYECKOTO 3arpsi3HEHHsI OKpYXKalollel cpeapl Ha
OpraHH3M YeJIOBEKa U APYTHe )KUBbIC OPTaHU3MEI,

o Oe3omacHOro oOpaileHHs C TOPIOYMMH W TOKCHYHBIMH BEIIECTBAMU,
71a00paTOPHBIM 000PYI0OBaHUEM;

e  TPUTOTOBJICHHWS pPACTBOPOB 3a/JlaHHOW KOHILIEHTpAlMK B OBITY M Ha
MIPOU3BOJICTBE;

e  KPUTHYECKOH  OIICHKM  JOCTOBEPHOCTH  XHMHUYECKOH  WH(poOpMaIuy,
MOCTYTAIOUICH U3 Pa3HBIX UCTOYHUKOB.

TpeOoBanusl HampaBlICHBl Ha pPEATH3ANMIO JCSITEILHOCTHOTO, IPAKTHKO-

OPHEHTUPOBAHHOTO U JMYHOCTHO-OPUEHTHPOBAHHOTO TIOAXOJOB; OCBOCHHE

yUYaIlIUMUCSl HMHTEUIEKTYyaJbHOH M TPAKTHUYECKOW JesTeTbHOCTH; OBJaJICHHE

3HAHUSIMH ¥ yYMEHUSMH, BOCTPEOOBAHHBIMA B  TIOBCCIHCBHON  KH3HH,

MO3BOJISIIOIIMMU  OPHEHTHUPOBATHCS B OKPYXKAIOMIEM MHpE, 3HAYUMBIMHU IS

COXpaHECHHUSI OKPYKAIOIICH CPe/Ibl U COOCTBEHHOTO 3/I0POBBSI.

MarepuajbHO-TeXHUYECKOe 1 HHGOPMALIMOHHOE o0ecneueHne
Jumepamypa 013 odyuarowguxcsa:
1. Xumus. 10 knacc. ba3oBbiil ypoBeHb: y4eOHUK JUIsi 00111€00pa30BaTEIbHbBIX
yupexaennit O.C. I'abpuensn. M.: Jlpoda, 2013.
2. Xumus. 11 knacc. ba3oBblii ypoBeHb: y4eOHUK 11711 00111€00pa3oBaTEIbHbIX

yupexaennit O.C. I'abpuensn. — M.: [poda, 2013.

Jlumepamypa ona yuumens:

1. Tabpuensn O. C, SAmykoBa A. B. Padouas terpanp. 10 (11) knacc. bazoBbiit
ypoBesb. K yueOnuky O. C. I'abpuensHa. «Xumuss. 10 kmacc. baszobiid
ypoBeHb». M.: JIpoda, 2010.

2. KontposbHble W mpoBepouHble paboTel k yueOHuky O. C. labpuensna

«Xumus. 10» O. C. T'abpuensa u ap. M.: Jlpoda, 2010.



3. Kontponbable u mpoBepounbie padboTel Kk yueOHuky O. C. [NaGpuensna
«Xumus. 11» O. C. T'abpuensa u ap. — M.: lIpoda, 2010.

4. Tabpuensan. O. C, SAmykoBa A. B. Xumusa. 10 xi. ba3oBblii ypoBEHB:
Meroanueckoe mocodue. — M.: [Ipoda, 2009.

5. T'abpuensn. O. C., OcrpoymoB N.I'., OctpoymoBa E.E. Opranuyeckas
XUMUSL B TeCTax, 3ajayax, ynpaxkHeHusx. 10 ki. YueOHoe mocobOue st
o0meoOpaszoBarenbHbIX yapexaeHuii. — M.: JIpoda, 2010.

6. I'abpuensu O. C., AmykoBa A. B. Xumms. 11 . ba3oBbiit ypoBeHb:
Mertoauueckoe nocodue. — M.: Jlpoda, 2009.

7. Tabpuensu O. C., Jlpicoa I'. I'. Xumms. 11 xi. ba3oBwlif ypOBEHB:
Meroaunueckoe nocodue. — M.: [Ipoda, 2010.

8. I'abpuenssn  O.C. [IIporpamma kypca xwmmum s 10-11  k;maccos

o01eo0pa3oBaTeNnbHbIX yupexkaeHui (0a30Bbiii ypoBeHb). — M.: [Ipoda, 2010.

KabuneT xumMun ocHaIéH:
1. TexHUYeCKUMH CpeACTBAMHU 00y4YeHUs
- HoyTOyku IRU Patriot 532 nns oOyuaromuxcs,
- KOMITBIOTEP JJIS1 YUUTEIs,
- IPOEKTOD,
- HHTEpaKTUBHAs J10CKa.
2.CpeacTBaMM HAIJISIIHOCTH
- MIApOCTEPKHEBBIE  MOJEIM MOJIEKYJ IO HEOPTaHWYECKOW W OpPraHUYECKOM
XUMUH,
- HabOp 1abOPATOPHBIX U MPAKTHUECKUX PadoOT,
- komnekiun «Ctexno», «MeTalnmsl W CIJIaBel», «AmoMuHUN», «Habop
XUMHUYECKHUX 3JIEMEHTOB», «UyryH u cramby, «MuHepalbl U TOpHBIE MOPOABI»,
«HedTp 1 mpoaykThl €€ nepepaboTkn», «KaMeHHBINH yTroiab.
3.Moay/IbHBIMH CHCTEMAMM:
- PROLoqQ. MoaynbHasi cuctema 3KCIIEpUMEHTOB IIpeaHa3HaYeHa il [IU(POBOTO

HN3MCPCHUS PC3YIbTATOB IMPOBCACHNA HATYPHBIX OKCIICPHUMCHTOB,



- IOKYMEHT — KaMepa MpeJHa3HauYeHa JJisl MOJIYyYEHHsS] U TPAHCISLUU B PEXKUME
peaIbHOr0 BPEMEHU M300paXeHUil (B TOM YHUCIE TPEXMEPHBIX U JAUHAMUYECKUX )

MOJIYYEHHBIX C HEIM(POBBIX HOCUTENEH HH(DOpMAIUH.

NudpopmanuonHoe odecneyeHune
- CHCTEMA BUPTYAJIbHBIX IKCIIEPUMEHTOB I10 XUMUH,
- IM(pPOBOE HAIIAIHOE NMOCOOME MO HEOPraHUYECKOW XMMHUU U OpPraHUYeCKOM
XUMHH,
- cUCTeMa MHHOBALlMOHHBIX CPeICTB 00ydeHUs Ha ypoke. Xumus 8-11
Juckmu:
- COOpHUK JE€MOHCTPALIMOHHBIX ONBITOB JJIsl CpeHEN 00pa30BaTEIbHOMN HIKOJIBI.
- IIIKOJIbHBIM XUMUYECKUN dKCIIEpUMEHT. Heopranuueckast Xxumusi:
- Merannsl rnaBubix noarpyni | -1 rpymnmn.
- MeTanbl m0OOYHBIX MOATPYIII.
- Yriepoa u KpEMHHUM.
- Azot u docdop.
- ['anorensl. Cepa.
- XUMHAYECKUE PEAKIIUU.
- O6mire CBOMCTBA METAJLIOB.
- llIkonbHBINA xuMUYecKuid skciepuMenT. Oprannueckas xumus |-11 vactu.
HNuTepHer-pecypesl:

http://www.bsmu.by/files/chem/ppt/stroenie.ppt

http://www.1-film-online.com/?p=1618#more-1618

IMpesenraruu «Ctpoenue aroma. KBaHtoBbie unciay (cratiovt 6-27).
http://www.bsmu.by/files/chem/ppt/stroenie.ppt

CocrapieHue 31eKTPOHHBIX (GOPMYJ U JIEKTPOHHO-TPAQUUECKUX CXEM CTPOCHUS

aToMa (aJropuTM JEUCTBUS).


http://www.bsmu.by/files/chem/ppt/stroenie.ppt

http://kontren.narod.ru/lttrs/e_shema.pps

AHUMHPOBAHHBIC MOACIIN: CTPOCHHUEC aTOMa, aTOMHOC AP0, U30TOIIbI.
http://kontren.narod.ru/lttrs/atom/SA-view.html
http://www.kontren.narod.ru/letters.html

«Enunas xomnekuus udpoBhIX 00pa3oBaTeIbHBIX PECYPCOBY
http://school—collection.edu.ru
http://school149.avers-telecom.ru/dirstore/d77a57d2-8cff-11db-b606-
0800200c9a66/index_mht.htm

HHmepaKmueHoe 3a0anue «I'eHeTnyeckas CBSI3b MCXKIY KiIaCCaMH OPraHNn4YCCKHX
N HCOPTAaHUYCCKUX BCHICCTBY»
http://school149.avers-telecom.ru/dlrstore/d77a57d3-8cff-11db-b606-
0800200c9a66/ch11_23 02.swf

Hnmepaxmusrnoe 3a0anue «I'eHeTHUECKUN P KaJIbIIHS)
http://school149.avers-telecom.ru/dlrstore/d77a57d7-8cff-11db-b606-
0800200c9a66/ch11_23 06.swf

Unmepaxmusnoe  3a0anue  «['eHeTMUecKud  psig YIJIEBOJOPOIAOB M
KHCJIOPOACOACPIKAUX OPraHNiICCKUX BCHICCTB»
http://school149.avers-telecom.ru/dlrstore/d77a57d6-8cff-11db-b606-
0800200c9a66/ch1l 23 05.swf

Hnmepaxmusnoe 3a0anue «I'eHeTHYeCKUM psijl yriaepoiar»
http://school-sector.relarn.ru/nsm/chemistry/Rus/Data/Text/ Ch2_4.html
http://metodisty.com/uploads/file_20091030103943.doc
http://www.xenoid.ru/materials/himiya/uch_chem_osnteorhim05.php
http://festival.1september.ru

http://openclass.ru

http://pedsovet.su

http://fcior.edu.ru

http://formula44.narod.ru
http://www.informika.ru/text/database/chemy/START .html

http://www.chem.msu.su/rus/elibrary



http://pedsovet.su/
http://fcior.edu.ru/
http://formula44.narod.ru/
http://www.informika.ru/text/database/chemy/START.html
http://www.informika.ru/text/database/chemy/START.html
http://www.chem.msu.su/rus/elibrary
http://www.chem.msu.su/rus/elibrary

http://www-windows-1251.edu.yar.ru/russian/cources/chem/

http://chemistry.nm.ru/



http://www-windows-1251.edu.yar.ru/russian/cources/chem/
http://www-windows-1251.edu.yar.ru/russian/cources/chem/
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