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N3yuyenne xuMum Ha 02a30BOM yPOBHe CpeAHero (MmoJIHOro) o01ero 00pazoBaHus
HANPABJICHO HA JOCTHKEHHUE CIACAYIOIIMNX IeJIei:

- OCBOCHME 3HAaHUM O XUMHMYECKOW COCTABIISIONIEH €CTECTBEHHOHAYYHOU

KapTHUHBI MHpPA, Ba)KHEHUIIINX XUMHUYECKUX IMOHATHAX, 3aKOHAX U TCOPHAX;

- OBJIaJICHUC YMCHUAMH IIPHUMCHATH IIOJIYYCHHBIC 3HAHUSA JIA 00BACHEHUS

pa3H006pa3HHx XUMUYECKUX SIBICHUN U CBOMCTB BCIICCTB, OICHKKU POJIM XUMHHU B

Pa3BUTHH COBPCMCHHBIX TEXHOJIOTUHN 1 IMMOJIYYCHHNH HOBBIX MATCPHAJIOB,




- pa3BUTHE MO3HABATEIBHBIX UHTEPECOB U MHTEIICKTYaJbHBIX CIIOCOOHOCTEH B
IIPOLIECCE CAMOCTOSITENIBHOTO MPUOOPETEHNS XUMUYECKUX 3HAHUN C UCIIOJIb30BAaHUEM
Pa3IMYHBIX UICTOYHUKOB MH(POPMAIIUU, B TOM YUCIIE KOMITbIOTEPHBIX;

- BOCIHUTAaHHE YOEXKICHHOCTH B TO3UTUBHOM POJM XHUMHH B IKU3HU
COBPEMEHHOTr0 00111ecTBa, HEOOXOJAUMOCTH XMMHUYECKH TPaMOTHOTO OTHOIICHUS K
CBOEMY 3JI0POBBIO M OKPY’KaIOIIEH CpEAE;

- IPUMEHEHHUE MOTYYEHHBIX 3HAHUW U YMEHUH U1l 0€30M1aCHOI0 UCIIOJIb30BaHUS
BELIECTB U MaTEPHUAJIOB B OBITY, CEJIbLCKOM XO3SIMCTBE M HA MPOU3BOCTBE, PEIICHUS
MPaKTUYECKUX 3a7a4 B [OBCEJIHEBHOW JKU3HHU, MPEAYNPEKIACHUS SIBICHUI,

HAHOCSIINX BPEJI 3I0POBBIO YEIOBEKA M OKPYKAIOIIEH cperie.



Pasznen 1.IlnannpyeMbiMH pe3yiabTaTaMH M3y4YeHHUsi npeamera «Xumusp» 3a 10

KJIACC ABJIAIOTCHA CJICAYIOIINEC YMCHUA:

Tema : «Teopusi CTPOCHUSA OPraHUYECKUX COCTUHECHMI

BhINyCKHUK HAYy4YUTCA:

— JIEMOHCTPUPOBATh Ha MpPUMEpPax B3aUMOCBSI3b MEXKIY XUMHUEU U JPYyTUMU
€CTECTBEHHBIMU HAyKaMU;

— pacKpbIBaTh Ha MPUMEPAX IMOJOKEHUS TEOPUU XUMUUYECKOTO cTpoeHus A.M.
bytneposa;

— MPUMEHSTh MpaBUIa CUCTEMATUUECKOW MEXTyHapOJIHOW HOMEHKJIATYPhl KaK
CpEACTBa pa3IMUCHUs M UIACHTU(OUKAIIUH BEIIECTB 110 UX COCTaBY M CTPOCHHIO;

— COCTaBJIATh MOJICKYJISIPHBIC M CTPYKTYpHBIE (DOPMYJIBI OPTaHUUECKHUX BEIICCTB
Kak HocuTene wuHdopManuu O CTPOCHMM BEIECTBA, €ro CBOMCTBaX W
MPUHAJICKHOCTH K ONIPEACICHHOMY KJIACCy COCIMHEHMUIA;

— XapaKTepu30BaTh OPTraHUYECKUE BEIECTBA 10 COCTaBy, CTPOCHUIO U
CBOMCTBaM, YyCTaHaBJIWBaTh MNPUYMHHO-CICICTBEHHBIC CBS3M MEXKIY JaHHBIMU
XapaKTEpUCTUKAMU BEIIECTBA,;

— MPUBOJUTH MPUMEPHl XUMUUECKUX PEAKIIUMA, PACKPHIBAIOIIUX XapaKTEepPHbIE
CBOMCTBA TUIHUYHBIX MPEJCTABUTENICH KJIACCOB OPraHMYECKUX BEIIECTB C IEIbI0 HUX
UJIeHTUPUKAIIUU U 00BSICHEHUS 001aCTH TPUMEHEHUS;

- OmpeAeNsiTh: BaJEHTHOCTb, THUIl XUMHUYECKOM CBSI3M B COCIUHCHHUSIX,

INPUHAMJIC)KHOCTb BCHICCTB K PA3JIMYHBIM KJIaCCaM OPraHUYCCKUX COGI[HHGHHﬁ;

BpInyCKHUK OIYYHUT BO3MOKHOCTh HAYUYHUTHCS

— WUIIOCTPUPOBATh HA NPUMEPAX CTAHOBIECHUE U HBOJIOLUUIO OPraHUYECKOU
XMMHM KaK HAyKW Ha Pa3JIMYHbIX UCTOPUUECKHUX ITAMNAX €€ Pa3BUTHS;

Tema : « YriieBoaopoabl 4 X NPUPOAHbIE HCTOYHUKHN»

BrinyckHuK HayduTcs:



- Ha3bIBaTh M3YYEHHBIE BELIECTBA MO "TPUBHAIBHON" WIM MEXKIyHAPOIHOU
HOMEHKJIATYpPE;

- HWCIIOJIb30BAaTh 3HAHMSI O COCTaBE, CTPOEHUM M XUMHUYECKUX CBOMCTBaX
BEIIECTB /17151 0€30M1aCHOTO MPUMEHEHHSI B MPAKTUYECKOM JIeATEIbHOCTH;

-IPUBOJIUTH ~ TPUMEPHI  NPAKTUYECKOIO  HCIOJIb30BAHHUA  MPOAYKTOB
nepepaboTKu HEPTH W NPUPOJHOTO Tra3a, BBICOKOMOJEKYJSPHBIX COEIMHEHUMN
(mONMMATHIIEHA, CHHTETUYECKOIO Kay4yyKa, alleTaTHOTO BOJIOKHA);

— IIPOBOAMTH PAacUYEThl HA HAXOXKIAECHHE MOJIEKYJISIPHON (POPMYJIbI YTIEBOIOPOAA
M0 MPOJYKTaM CrOpaHusi U MO €ro OTHOCUTEIbHOW IUIOTHOCTH W MAacCOBBIM JOJISIM
AJIEMEHTOB, BXOASAIIMX B €r0 COCTAB;

- IPOBOJUTH CAaMOCTOATEIbHBIM TIOUCK XUMHYECKOW HMH(POpMauu cC
HCIIOJIb30BAHUEM  PAa3IUYHBIX  MCTOYHUKOB  (HAYYHO-TIOMYJISIPHBIX  HM3JaHUM,
KOMIIBIOTEPHBIX 0a3 JaHHBIX, pecypcoB MHTepHETAa); UCIOJIb30BATh KOMIIBIOTEPHBIE
TEXHOJOTMH 1 oOpabOTKM U Imepelayd XUMUYecKol HHpopmanuu U ee
MIPEACTABICHUS B PA3IMYHBIX (popMmax;

-3aliChIBaTh pEaKIMM MeTaHa, J3TaHa, JSTWICHA, alleTWiIeHa, OyTaJaueHa,
OeH3ou1a;

-Ha3bIBaTh OCHOBHBIE CIOCOOBI MOJIy4eHHUS U 00JacTH MPUMEHEHHUS

YTJICBOIOPOIOB

BBIHYCKHI/IK IMOJIYYUT BOSMOKHOCTb HAYUUTBCA:
- HCIIOJB30BAaTb MCTOJbl HAYYHOTI'O ITO3HAHMA IIPU BBINIOJIHCHHH ITPOCKTOB H
yT—Ie6HO-I/ICCJ'IeI[OBaTeJ'H)CKI/IX 3aJ1a49 110 HU3YYCHUIO CBOI>'ICTB, CIroco0oB IMMOJIYYCHUA H

pacino3HaBaHUA OPraHUYCCKHUX BCIICCTB,

Tema : «Kuciaopoacoaepxamue COeAMHEHUs] U MX HAXO0XKICHUE B KHUBOHU
Nnpupoae»

BrinyckHUK HayduTcs:



-Ha3bIBATh MO0 «TPUBUAIBHON» U MEKIYHAPOJIHOW HOMEHKIIATYPE OPraHUYECKUE
KHMCJIOPOACOIEPKAIIME BEIIECTBA;

— MPOBOJUTH OIBITHI IO PACTIO3HABAHUIO OPTaHMYECKUX BEIIECTB: IJITULEPUHA,
YKCYCHOUM KHUCIIOTHI, HEMIPEAEIbHBIX JKUPOB, TIIOKO3bI, KpaxMasa, OCIIKOB — B COCTaBe
NUIIEBBIX TPOJYKTOB U KOCMETHUYECKUX CPEJICTB;

-CoCTaBIIATh YPaBHEHUS PEAKIUI, LICMH MMPEBPAILECHUI, pEIIaTh 3aJa4H;

BrImyCKHUK OJIYYUT BO3MOKHOCTh HAYUHUTHCSI:

— OOBACHATH TPUPOAY U CHOCOOBI 00pa3oBaHHMS XHUMHYECKOW CBS3H:
KOBAJICHTHOU (MOJSIPHOM, HEMOJSPHON), HOHHOM, METAJNIMYE€CKON, BOJIOPOJIHON — C
LEJIbI0 OMPEIeNICHNUS] XUMUYECKOM aKTUBHOCTH BEIIECTB;

T e m a : « A3orcoaep:kamuue COCIMHEHUs] U UX HAXOXKACHUE B KUBOU
npupoae»

BrInyckHUK HAy4HTCS:

-Ha3bIBaTh 10  «TPUBHAIBHON» W  MEXKAYHAPOJHOH  HOMEHKJIAType
a30TCOJIepKAIIUE OPTAHUYECKUE BEIIECTBA;

-COCTaBJISITh YPABHEHHUSI PEAKIINI, LIETIOYKHU PEBPALCHUM, PEIaTh 3a/1a4uu.

BrImyCKHUK TOJIyYUT BO3MOKHOCTh HAYUUTHCS:

— YCTaHaBIWBATh B3aMMOCBSI3M MEXAy (akraMu W TeOopuel, MPUUYUHOU U
CJICICTBHEM TIPU aHaJM3€ MPOOJEMHBIX CUTyalluid U OOOCHOBAHUM MPUHUMAEMBIX
pELIEHN HA OCHOBE XUMUYECKUX 3HAHUU.

T em a: « UckycCTBeHHbIE M CHHTETHYECKHE OPTraHUYeCKHe COeIMHEHU

BrinmyckHUK HAyduTCS:

- TpaMOTHO OOpamaThcsi € XUMHUYECKOM TOCyoM © J1abopaTOpHBIM
000pyZI0BaHUEM;

- Ha3bIBaTh HAM0OJIee MIUPOKO PACTIPOCTPAHCHHBIC MOJUMEPHI U X CBOMCTBA;

— KPUTHUYECKH OIEHWBATh W MHTEPIPETUPOBATH XUMHUUYECKYIO WH(MOpMaIuio,
colepKalIyrocsi B COOOIEHUSX CPEJACTB MaccoBOW uH(oOpMaiuu, pecypcax
NHtepHeTa, HAyYHO-TIONMYJISIPHBIX CTAaThsIX C TOYKH 3PEHUS €CTECTBEHHO-HAYyYHOMU
KOPPEKTHOCTH B II€JISIX BBIABICHUS OIIMOOYHBIX CYXIEHUW U (HOPMHUPOBAHUSA

COOCTBEHHOM MO3HIINH;



— TPENCTaBISATh MYTH PENICHHUS TJI00aTbHBIX NPOOIEM, CTOSIIMX TEpen
YEeJIOBEYECTBOM: JKOJIOTUYECKUX, DHEPTreTUYECKUX, CBHIPhEBBIX, WU POJb XUMHUHU B
PEIICHUH 3TUX TIPOOIIEM.

BBITyCKHHUK TIOTyYUT BO3MOYKHOCTh HAYUUTHCS:

— YCTaHaBIIMBAThb T'€HETHUYECKYIO CBS3b MEXKIY KIAacCaMH OpPraHUYECKUX
BEUIECTB I OOOCHOBaHUS  NPUHIUIHUAIBLHOM  BO3MOXXHOCTU  IMOJYYEHUS
OpTraHUYECKUX COCIMHEHUN 3aJaHHOTO COCTaBa U CTPOCHUS;

- HUCHOJB30BaTh NPHOOPETCHHBbICE 3HAHUS M YMEHHUS B MPAKTUYECKOU
NEATEIbHOCTU U MIOBCETHEBHOM KU3HU JJISI:

- OIIGHKM BIIMSIHUSL XMMHUYECKOIO 3arps3HEHUs] OKpYyKalolled cpeasl Ha
OpraHu3M YeJIOBEKa U JIPYTUE KUBbIE OPTraHU3MBI;

- Oe3omacHOro oOpamieHus C TOPIOUYMMH U TOKCHYHBIMHU BEIIECTBAMH,
71a60paTOPHBIM 000PYAOBAHUEM;

- TPUTOTOBJICHHMSI PACTBOPOB 3aJaHHOM KOHIIEHTpaluu B OBITY U Ha
MIPOU3BO/ICTBE.

Tema: «Ilepuoanyeckuii 3aK0H U CTPOCHUE aTOMA)

BBITyCKHHUK HAydUTCS:

— packpbiBaTh Ha MpPUMEpax TOJIOKEHHUS TEOPUU XHUMHUYECKOTO CcTpoeHus A.M.
bytneposa;

— nouumaTth Quznyeckuit cMbica [lepuoanueckoro 3akona J[.M. MenaeneeBa u Ha
€ro OCHOBE OOBSCHATH 3aBUCHUMOCTH CBOWCTB XHMMHYECKHUX OJJIEMEHTOB U
00pa30BaHHBIX UMU BEILIECTB OT JIEKTPOHHOTO CTPOSHUSI aTOMOB;

— O0OBSICHATH TPUUMHBI MHOTO0OpAa3us BEIIECTB HA OCHOBE OOIIUX MPECTABICHUI 00

HUX COCTAaBC U CTPOCHUU,

BpIyCKHUK MOJIYYUT BO3MOKHOCTh HAYUYHUTHCS:

-WJUTIOCTPUPOBATh Ha MPUMEPAX CTAHOBJIEHUE U DBOJIIOIUIO OPTraHUYECKON XUMUU
KaK HayKH Ha Pa3uYHbIX UCTOPUUYECKUX ITAMax €€ pa3BUTHUS

Tema : «CTpoeHne BelecTBay

BrinyckHUK HayduTCs:



-XapaKTEPU30BaATh OPraHWYECKUE BEIIECTBA MO COCTAaBYy, CTPOCHUIO M CBOMCTBAM,
YCTaHaBJIMBATh IIPUYUHHO-CJIEACTBEHHBIE CBSI3H MEXKY JAHHBIMU
XapaKTepUCTUKAMU BELIECTBA,

— MNPUBOAUTH IPUMEPBl XUMHUYECKHUX PEAKUUH, PACKPBIBAIOIINX XapaKTEPHBIE
CBOMCTBA TUIIMYHBIX MPEACTABUTEIIEN KJIACCOB OPraHUYECKUX BEILECTB C LEIBI0 UX

I/IIIGHTI/I(i)I/IKaHI/II/I 1 00BICHEHHUS 00JIaCTH IMPUMCHCHHA

BBIITyCKHUK TTOTyYUT BO3MOXKHOCTh HAYUUTHCS:

— UCIOJIb30BaTh METO/bl HAYYHOTO MMO3HAHUS MIPU BBIOJIHEHUU MPOECKTOB U yU4eOHO-
HCCIIEIOBATENbCKUX 3a7a4 10 HW3YYEHHIO CBOICTB, CHOCOOOB TMOJYy4YCHUSI U
pacIo3HaBaHUsl OPraHUYECKUX BEILIECTB;

Tema: « Xumnueckue peaxkumm»

BrIinycKHUK Hay4uuTCA:

-OCYIIECTBIIATh TOMCK XUMUYECKOW MH(POPMAIIUU 110 Ha3BaHUAM, UJICHTH(HUKATOPAM,
CTPYKTYPHBIM (pOpMYyJIaM BEIIECTB;

— KPHUTHYECKH OIICHMBATh M HMHTEPIPETHPOBATH XUMHUYECKYH HH(pOpMaIuio,
COJICpKaIllyIoCs B COOOILEGHUSIX CPEIACTB MaccoBOM wuHMOpMaluM, pecypcax
HNuTepHeTa, Hay4yHO-MOMYJSPHBIX CTaThAX C TOYKU 3PEHHUSI €CTECTBEHHO-HAYYHOU
KOPPEKTHOCTH B IIEJISAX BBISIBICHUSA OIMMOOYHBIX CYXJICHUH H (HOPMUPOBAHUS
COOCTBEHHOM MO3HIINH;

BBITyCKHUK TTOTyYUT BO3MOXHOCTh HAYYUTHCS:

-YCTaHABJIMBATh B3aUMOCBS3U MEXAY (DaKkTaMHu U TEOpHUEH, MPUUUHOU U CJIEACTBUEM
NPy aHaju3e MPOOJIEMHBIX CUTyallui M OOOCHOBAHUU TMPUHUMAEMBIX PEIICHHN Ha
OCHOBE XMMHUYECKHUX 3HAHUU.

Tema: «BemecTrBa 1 X CBOMCTBa»:

BrInyckHUK HAayduTCs:

— pacKpbIBaTh Ha MpPUMEpPax PoJib XUMUU B (DOPMUPOBAHUH COBPEMEHHOW HAYYHOMU

KapTHHBI MUPA U B IPAKTUYECKOM IEATENBHOCTH YEIOBEKA;



-IPEJICTABIATh TMYTH  PEIICHHWs] TJIO0ANBHBIX  MOPOOJIEeM, CTOSIIUX  TEpen
YEeJIOBEYECTBOM: JKOJIOTUYECKUX, DHEPTreTUYECKUX, CBHIPbEBBIX, WU POJb XUMHUHU B
PEIICHUH 3TUX TIPOOIIEM.

BrIMyCKHUK OJIYYUT BO3MOKHOCTh HAYUHUTHCSI:

-yCTaHABJIMBATh FEHETUYECKYIO CBSA3b MEXKIY KJIacCaMU OPraHUYECKUX BEIIECTB IS
000OCHOBaHUSI  NMPUHUUIHAAIBHON  BO3MOXKHOCTH  TOJYYEHHUS  OpPraHUYECKHX

COCJIMHEHMH 3aJJaHHOT'O COCTaBa U CTPOCHUA

Pazgen 2. Copepxkanme y4eOHOro mnpeaMera XuMHs ¢ YKazanueM ¢opm
OPraHu3alMyu y4eOHbIX 3aHATHI, OCHOBHBIX BUJI0B Y4eOHO JAeATeJIbHOCTH

10 kaacc.

BBenenue (1 4)

[Ipenmer opranumyeckoid Xumuu. CpaBHEHHE OPraHUYECKUX COEAUHEHUN C
HeopraHnyeckuMu. [IpuposiHbIe, HCKYCCTBEHHBIE M CHHTETUYECKHE OPraHWYECKHE
COEJIMHEHHUS.

Tema 1.Teopusi cTpoeHUs1 OPraHUYEeCKUX COCTUHEHUI (24)

BanentHoCTh. XMMHUYECKOE CTPOCHHME KAaK MOPSJOK COEIMHEHHS aTOMOB B
MOJIEKYJIE COTJIACHO UX BAJIEHTHOCTH. OCHOBHBIE MOJIOKEHHSI TEOPUU XUMUYECKOTO
CTPOEHHUS OpraHHYecKuX coeauHeHui. lloHsTHE O roMoJIOrMM M TOMOJIOrax,
M30MEpUU U h30Mepax. XUMHUUECKUEe (POPMYIIbI U MOJAEIIA MOJIEKYJ B OPTaHMYECKOU
XUMUHU.

JleMoHcTpanuu. Mojenu MOJIEKYJ TOMOJOTOB W H30MEPOB OPraHUYECKUX
coenuHeHnid. BeimonHenue paboT mnpakTtukyma. COopka MpuOOpPOB M3 TOTOBBIX

JeTAJIEN U KOHCTPYKLIHI



Tema 2. YriieBogopoabl U X NPUPOAHBIE HCTOYHUKH (8 1)

AJIKaHBI: TOMOJIOTHYECKMH psifi, HM30MEpHsT UM HOMEHKJIATypa aJIKaHOB.
XYUMHUYECKHE CBOICTBA ajKkaHOB (HAa MpUMEpe MeTaHa U JTaHa): TOPEHHE,
3aMElICHNe, Pa3JIOKEHUE W JAeruiapupoBaHue. [IprmeHeHne akaHOB HAa OCHOBE
CBOMCTB. A 11 K € H bl. DTWIEH, €ro Mojy4yeHue (JAeruIpupoOBaHUEM 3TaHA U
JerupaTainueit sTaHosa). XuMUYECKHUE CBOWCTBA 3TUJICHA: TOPEHUE, KaUeCTBEHHbBIC
peakiuu (oOecuBeunBaHne OpPOMHON BOJBI W pacTBOpa IEpMaHraHaTa Kaius),
ruAparanus, nonuMmepusanus. llonmuaThiieH, €ro CcBOWCTBA W IPUMEHEHHE.
[IpuMmeHeHue >TWiIeHAa HA OCHOBE CBOMCTB. AJKajaueHbl U Kayuyk. llonstue 00
alKaJreHaxX KakK YIJIEBOJAOPOJAAaxX C JBYMs JBOWHBIMU CBS3SIMU. XHMHYECKHE
cBoiicTBa OyrtanueHa-1,3 u wu3ompeHa: oOeciBeYMBaHWE OPOMHOW BOJbI U
noauMepu3alus B Kaydyku. PesuHa. A T K U H bl. ALIETWIEH, €ro IOJIy4YEeHUE
MUPOJIM30M METaHa U KapOWJHBIM CIOCOOOM. XMMHYECKHE CBOMCTBA alleTHIICHA:
ropeHue, obOeclBeurMBaHWE OPOMHOM BOJbI, NMPUCOECIWHEHHE XJIOPOBOAOPOAA H
rugpatanus. [IpuMeneHne aneTniieHa Ha OCHOBE CBOMCTB. Peakiusa nonuMmepusanuu
BuHWIxjopuaa. llomuBuHunxnopung u ero npuMmeHeHue. benzon. llomydenue
OeH30J1a M3 TeKcaHa M aleTWIeHa. XHWMHYECKHE CBOMCTBAa O€H3051a: TOpEHHUE,
rajJloreHupoBaHre, HuUTpoBaHue. IIlpuMeHeHue OeH301a Ha OCHOBE CBOICTB.
[Tpuponnsiii ra3. Aunkanbel. Ilpupomubiii raz kak TtommBo. [IpenmyiiectBa
MIPUPOJHOrO Ta3a IMepel APYrMMHM BuaaMu TomumBa. (CocTaB NPUPOJHOIO rasa.
Hedts. CoctaB u mepepaborka Hedtu. Hedrenponykrsl. bensun u monsitue 006
OKTaHOBOM YHCIIE.

Jldemoncrpanuu. OrnpeneeHue  3JIEMEHTHOTO  COCTaBa  OPraHUYECKHX
coenuHeHuid. ['opeHne sTwiieHa, auetwieHa. OTHOIIEHUE STHIICHA, alleTWIEHA U
O0eH30J1a K pacTBOpPY IMepMaHraHata Kaiusg U OpoMHo#l Boze. Ilonydenue 3TuieHa
peakuMen OeTHApAaTalMd 3TAaHOJA W JENOJUMEPU3ALNN ITOJUATUIEHA, aleTUIICHA
KapOuaHbIM criocoOoM. Pasznokenune Kaydyka TIpU HAarpeBaHWU, WCIBITAHUE
MPOJIYKTOB pAa3loXKeHUs Ha HemnpeneabHocTh. Kosutekuus o0pas3iuoB HepTH u
HedrenpoaykroB. OTOOP M CpaBHEHHE MaTepHaia MO HECKOIbKUM HCTOYHUKAM.

Brinonnenue pabot npaktukyma. Pabora ¢ pa3gaTtoyHbiM MaTepruaiom
10



IlpakTuyeckas  padora  Nel.  IsrortoBieHne  Moaenel  MOJIEKYJ
yriieBo10po10B.O0HapyKeHNE HEMpeaeTbHBIX COCIMHEHUI B HKUJTKUX
Hedrenpoaykrax. O3HakomiieHue ¢ Kosuiekiuedn «HedTs u  npomykTsl ee
nepepaboTkn». Habmonenne 3a 1eMOHCTpasIMA YUUTEIIS.

Tema 3.Kucijopoacoaep:kamue COeIUHEHHUS M UX HAXOXKICHUE B KUBOH
npupozae (8 )

YraneBonbl. EQWHCTBO XMMHYECKOW OpraHW3alMyd  KUBBIX OPraHU3MOB.
XUMHUYECKHI COCTaB XKUBBIX opranu3mMoB. CriupThl. [lonyyeHue stanona OpokeHueM
TJIFOKO3bl M THApaTanued sTwieHa. ['MapoKCUibHAs rpynna Kak (yHKIUOHAJIbHAS.
IIpencraBienne 0 BOAOPOAHOW CBA3U. XHMMHYECKHE CBOMCTBA ITAaHOJA: TOPEHUE,
B3aMMOJICIICTBHE C HATPUEM, OOPa30BAHNE MPOCTHIX U CIOXKHBIX IPUPOB, OKUCICHHUE
B ainpaerun. [IpuMmeHeHuwe »5TaHONA HAa OCHOBE CBOMCTB. AJIKOIOJIA3M, €ro
IIOCJIEJICTBHS U NpenynpexacHue. ITonsaTue o npeaebHbpIX MHOTOATOMHBIX CITMPTaX.
['nuepuH Kak MpeacTaBUTENb MHOTOATOMHBIX cUpTOB. KauecTBeHHas peakuus Ha
MHOTOAaTOMHBIE CIUPTHI. [IpuMeHeHne ruieprHa Ha OCHOBE CBOMCTB. KaMeHHBIN
yroib. ®enon. KoOKCOXMMHUYECKOE MPOU3BOJICTBO MU €ro mnpoaykuus. Ilomyuenue
(eHoNMa KOKCOBAaHMEM KaMEHHOro yriis. B3zauMHOe BIMsSHHE aTOMOB B MOJIEKYJIE
dbeHoma: B3aUMOJICHCTBHE C THUJIPOKCUIOM HATPUS U a30THOM KHCIIOTOM.
[TomukonneHcarus ¢peHona ¢ popManbaeruoM B heHoI0(hopMaIbIETHIHYIO CMOITY.
[Ipumenenue ¢eHona Ha OCHOBE CBOMCTB. Aunbaerujbl. [lomydeHue anbaeruaon
OKHCJIEHUEM COOTBETCTBYIOIIUX CHUPTOB. XUMHUYECKHE CBOWCTBA aJIbJICTUIOB:
OKHCIIEHHE B COOTBETCTBYIOLIYIO KUCJIOTY U BOCCTAHOBJIEHHE B COOTBETCTBYIOIIHI
cnupt. llpumeHenne Qopmanbaeruga W aleTalbJeruja Ha OCHOBE CBOWMCTB.
Kap6onossie kucnotel. [lonydueHne kapOOHOBBIX KHCIOT OKHCIECHHUEM allbJETHUIOB.
XVWMHUYECKHE CBOMCTBA YKCYCHOM KHUCIOTHI: OOIIME CBOMCTBA C HEOPTraHUYECKUMHU
KHUCIIOTaMU U peakuus stepudukarnyu. [IpumeHeHre ykCycHOM KUCIOThI Ha OCHOBE
CBOWCTB. BpICIIME KUpPHBIE KUCIOTHI HA NMPUMEPE NAJTbMUTUHOBOU U CTEAPUHOBOM.
Crnoxxnble 3¢upsl U kupbl. [lonydeHue cioxxHbIX 3PUPOB peakuuend dTepuuKaluu.
Cnoxuble 3¢gupsl B mpupone, ux 3HadeHue. [IpuMeHeHHe CIIOXKHBIX >(QHUpPOB Ha

OCHOBE CBOMCTB. JKupbl Kak cioXHble 3(QUpbl. XUMHUYECKHE CBOWCTBA >KHPOB:
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TUAPOSIN3 (OMBUICHUE) W TUAPUPOBAHUE XKUAKUX KUPOB. [IprMmeHeHHe *KUPOB Ha
OCHOBE CBOMCTB. YTJEBOJbI, HX KlaccU(pUKaIUsi: MOHOCaxapuabl (TJII0K03a),
aucaxapuipl (caxaposa) M nosmcaxapuibl (Kpaxman u ueuironosa). [mokoza —
BEIIIECTBO C JBOMCTBEHHON (PYHKITMEH — allbICTHAOCIUPT. XUMHUYECCKUE CBOMCTBA
[JIIOKO3bI: OKUCJIEHHUE B TJIIOKOHOBYIO KHCIOTY, BOCCTAaHOBJICHHE B COpOWMT,
OpoxkeHue (MOJIOUHOKUCTIOE M crhupToBoe). [IprMeHeHue TIOKO3bl Ha OCHOBE
CBOMCTB. 3HAUECHHE YIJIEBOJIOB B KMBOUM MPHUPOJAE U B KU3HM uyenoBeka. [loHarue o
peaKkuusAX NOJHUKOHACHCAUUM W THUAPOJIU3a HAa MPUMEPE B3aWMOIIPEBPAIICHUIL:
[IFOKO3a —> MOJIUCaxapu.

Jemoncrpanun. OkuclieHHME cnupTa B anbaeruj. KauecTBeHHas peakius Ha
MHOroaroMuele cnupThl. Koiutekunss «KaMeHHBII yroap ©  HPOAYKTBI  €T0
nepepaboTku». PacTBopuMocTh (heHoa B BOJie MpU OOBIYHOM TeMIlepaType U Mpu
HarpeBanuu. KauecTBeHHble peakuuu Ha (eHol. Peakius «cepeOpsHOro 3epKajiay
aNbAETUAOB U IITIOKO3bl. OKUCIIEHNE aJIBJAETH/IOB U TIFOKO3bI B KACIIOTHI C IIOMOIIBIO
runpokcuna Meau (II). Iomyuenue ykcycHo-3tunoBoro s¢upa. CpaBHEHUE CBOMCTB
pacTBOpPOB MblIa U CTHpajdbHOro mnopomka. Komnekuuss 3¢QuUpHBIX Maced.
KauectBennass peakius Ha kpaxmain. PaGota ¢ pa3gaTouyHbIM —MaTepHAIIOM.
OObsicHenue HaOmomaemMbix siBieHud. HaOmroneHue 3a JEMOHCTpAlUAMH YUUTEIS.

CamocrosiTenbHas paboTa ¢ yueOHHKOM. PaboTa ¢ Hay4yHO-TIOMYJISIPHOM JTUTEPaTypOo

JlabopaTopHas padora Nel «XuMH4ECKUE CBOMCTBA IIIALIEPUHA»

JlabopaTopHsbie onbIThL.CBOMCTBa criupTOB.CBOMCTBA anpaeruioB . CBOMCTBA
YKCYCHOM KUCTOThl. CBoMcTBa riatoko3bl. CBoiicTBa kpaxmana. CBOWCTBA KUPOB.

T e m a 4. Azorcoaepxamiue COeJMHEHHS] U UX HAXOKIEHHE B KUBOM
npupoze (6 4)

Awmunbl. [Tonsitue 06 amunax. Ilomydyenne apoMaTH4ecKOro aMMHa — aHWJIMHA
— U3 HUTPOOEH30JIa. AHUJIMH KAaK OpPraHMYEecKOe OCHOBaHHWe. B3anmHoe BiMsHHUE
aTOMOB B MOJIEKYJIe aHWIMHA: OCJIabJieHne OCHOBHBIX CBOMCTB M B3aMMOJICHCTBHE C
OpomHOi Bojoi. I[IpumMeHeHHWe aHWIMHA HAa OCHOBE CBOMCTB. AMHWHOKHCIIOTHI.

HonyquI/Ie AMHMHOKHCIIOT H3 Kap6OHOBBIX KHUCIIOT MW THAPOIHU30M OCJIKOB.
12



XYUMHYECKHE CBOWCTBA aMUHOKHCIIOT KaK aM(pOTEPHBIX OPraHUYECKUX COCTUHEHHIA:
B3aUMOJICCTBUE CO IIEJOYAMH, KHUCIOTaMH M JApPyr C JApyroM (peakuus
noJiMkoH eHcauuu). [lentuaHas cBs3b U noaunenTuabl. [IpuMeHeHne aMUHOKUCIOT
Ha ocHoBe cBoicTB. benku. IlomyuyeHne OenkoB peakuued MOJTUKOHACHCALMU
amuHokucnoT. [lepBuuHas, BTOpUYHAsT MW TpPETUYHAS CTPYKTYphl OEJKOB.
XUMHUYECKHE CBOMCTBAa OEIKOB: TOpEHHE, JeHATypalus, TUAPOIU3 U IIBETHHIC
peakiuu. buoxumudeckune Qynkuun 6enkoB. ['eHeTndeckas CBS3b MEXAY KiacCamu
opraHnueckux coeauHeHuid. HykienHoBbie KuciioTbl. CHHTE3 HYKJIEMHOBBIX KUCIIOT
B KJIETKE M3 HykjJeoTuaoB. OOumMi IUiaH cTpoeHus HykiaeoTuaa. CpaBHEHHE
ctpoenust 1 pynkuuit PHK u JIHK. Ponp HyKJIEMHOBBIX KHUCIOT B XpaHEHUU H
nepenaye HacieACTBeHHOW uHpopManuu. [loHsTHE O OMOTEXHOJOIMM U TEHHOM
nwxenepun. Habmonenue 3a JEMOHCTPaLUSIMU yuutess.Penienue
HKCIIEPUMEHTAJIbHBIX 33/1a4. PaboTa ¢ pa3gaToyHbIM MaTepuaioM.

JdemoHcTpanuu. B3auMonaencTBue aMMuaka M aHWIMHA C COJISIHOM KHUCJIOTOM.
JlokazatenbCTBO HaMM4Ms (PYHKIUOHAIBHBIX TPYHI B PAacTBOpPaX aMHUHOKHCIOT.
PactBopenue u ocaxxnenue 6enkoB. L[BeTHbIe peakiyy OeKOB: KCAHTONMPOTEHUHOBAs
u OuyperoBas. ['opeHHe NTUYBEro Nepa W MEPCTIHOW HUTH. MoJenb MOJIEKYJIbI

JIHK. Tlepexoibl: 3TaHON —> ATUJIEH —>3TU-TICHTIUKOIb—>3THIICHT UKot Meau (11);

9TAaHOJI —3TaHaJIb—>3TaHOBAasI KMUCJIOTA.

JlaGopaTopHasi padora Ne2«CBoiicTBa OEIKOBY.

IIpakTnueckass padora Ne 2. PenieHue SKCINEPUMEHTAIBHBIX 3a7a4 Ha
UIEHTU(UKAIIMIO OPTaHUYECKUX COCTMHEHUM.

T e m a 5. UckyccTBeHHBbIE H CHHTETHYECKHE OPraHu4ecKue coefunenus (3
4)

UckyccTBennble monuMepbl. lloilydeHne WCKYCCTBEHHBIX NOJMMEPOB, Kak
OPOAYKTOB XHMHUYECKOM MOIM(UKAIMKU TPUPOJHOTO TOJUMEPHOTO  CHIPHSL.
HckyccTBeHHbIE BOJIOKHA (ALIETATHBIN LIENK, BUCKO3a), UX CBOMCTBA U MPUMEHEHHE.
Cunrernueckue nosmMepbl. IloilydeHre CHHTETHYECKHX IOJIMMEPOB pPEAKUUSIMHU

noJImMepu3allii MU ITOJIMKOHACHCAIIHH. CprKTypa IMOJIMMCPOB: JIMHEWH asi,
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pa3BETBIICHHAs W IIPOCTPAHCTBEHHAas. lIpeacraBuTenn CHHTETMYECKHX IIJIACTMACC:
ITOJMATUIIEH HU3KOTO M BBICOKOTO JABJICHUS, MOJMUIPONWICH U MOJIMBUHWIXJIOPHUI.
CuHTETHYECKHE BOJIOKHA: JJABCAH, HUTPOH U KaIlPOH.

Jlemoncrpanuu. Komnekiusa mnactMacc W usnennt w3 Hux. Kosexnuu
UCKYCCTBEHHBIX M CHHTETHYECKMX BOJIOKOH M W3J€Iud M3 HUX. Pacrio3HaBaHue
BOJIOKOH IO OTHOILLIEHHIO K HATPEBAHUIO U XUMUYECKUM peakThBaM. O3HAKOMIICHHE C
KOJUIEKIMEHN MJIaCTMACC, BOJIOKOH M KaydyyKoB. PaboTa ¢ pa3arouHbIM MaTEepHAIIOM.
CamocrosiTenbHas padota ¢ yueOHnkom. Ciymanue oObICHEHUN yUUTEeNs

IpakTnuyeckas padora Ne 3. Pacno3sHaBaHue 1acTMacC ¥ BOJIOKOH.

Tema 6 . buosloruyeck aKTUBHbIEC OPraHM4YecKue coefuHeHus (3 4)

®epmeHThl. DepMEHTHI KaK OMOJIOTHYECKHE KaTalu3aTopbl OEIKOBON MPUPOIBI.
Ocobennoctn Xumus, 10 knacc GpyHkuroHupoBanus pepMeHToB. Poib pepMeHTOB B
KU3HEACATEIBHOCTH JKUBBIX OPraHU3MOB M HApOJAHOM XO3dMCTBE. BHUTaMUHBIL
[Tonstue o BuramuHax. HapyiieHus, cBsi3aHHbIE C BUTAMUHAMU: ABUTAMUHO3BI,
TUIIO- W TUIepBUTAMUHO3bL. Burammn C Kak NpeacTaBUTENb BOJOPACTBOPHUMBIX
BUTAMWHOB W BHUTaMUH A KakK IMPEICTaBUTENb >XUPOPACTBOPUMBIX BUTAMHHOB.
I'opmonbl.  IlonsTme 0  ropMoHax  Kak  TyMOPaJIbHBIX  PETYIATOpax
KUA3HEEITEIbHOCTH  JKUBBIX  OpraHuM3MoB. MHCyJIMH ©  agpeHallMH  Kak
npencraButenu TropmoHoB. [Ipodunaktuka caxapHoro auabera. Jlekapcrtsa.
JlexapcTBEHHAas XMMUA: OT HATPOXUMHUHU JO XUMUOTEPANHU. ACIUPUH. AHTUOMOTUKU
u gaucbakrepuo3. Hapkoruueckuwe BemectBa. Hapkomanwusi, Ooprba ¢ Hell u
npoduiaktuka. Ciymanue oObscCHEHMH yuutens. Pabota ¢ HaydHO-OMYJISPHOM
nuteparypoil. Habntoaenue 3a JeMOHCTpalUsIMHU YUUTEIS.

JemoncTpanuu. Paznoxenne nepokcuaa BOAOPOJIa KaTaaa3ou CbIpOro msca u
ceiporo kaptodens. Komnekuus CMC, conepxamux sH3UMBL. VcnbiTanue cpezabl
pactBopa CMC wuHmukatopHoit Oymaroit. Wmmoctpanuu ¢ dortorpadusmu
KUBOTHBIX C pa3MMYHbIMU (opmMamMu aBUTaMUHO30B. KoJIeKius BUTaMHUHHBIX
npemnapatoB. McnbiTanue cpeipl pacTBOpa aCKOPOMHOBOW KHCIOTHI MHAMKATOPHOM
Oymaroii. McmplTaHue anTeyHOro TMpemnapara HWHCYJIWHA Ha Oenmok. JlomarmHss,

nabopatopHas U aBTOMOOUJIbHAS anTeykKa.
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HroroBas koHTpObHAs padoTa 3a Kypc xumuu 10 kiacca

11 kaace.
Temal.llepuoanyeckuii 3aKOH U CTPOeHHE aTOMAa(4)
OCHOBHBIE CBEJEHUS O CTPOEHUHU aTroma. SAapo: MPOTOHBI U HEUTPOHBI. M30TOMBI
OneKTpoHbl. JNEKTPOHHAsE 000J0YKa. DHepreTuueckuii ypoBeHb. OcoOEHHOCTU
CTPOCHHUS DJEKTPOHHBIX O000JOYEK AaTOMOB JJEMEHTOB 4-r0 M 5-ro MEepUoOB
nepuoandeckoi cuctemsl /1. . MenneneeBa (nmepexoiHbIx 31aeMeHTOB). [loHsiTHE 00
opOuTANAX. S- U P-OpOUTANIHU. JIEKTPOHHBIE KOH(HUTypaluu aTOMOB XMMHYECKHUX
DJIEMEHTOB.
[Tepuonnueckuit 3axkoH J[. M. MeHneneeBa B CBETE YyYEHHS O CTPOCHHUH aTOMA.
Otxkpertre . Y. MenneneeBbIM EPUOINYECKOTO 3aKOHA.
Ileppnogmueckas cucrema xumudyeckux odnmemeHtoB /[, WM. MenneneeBa —
rpaduyeckoe  OTOOpaKEHUE TEPUOJUYECKOro 3akoHa. DU3MYECKHM  CMBICI
MOPSIAKOBOIO HOMEpa 3JIEMEHTa, HOMEpa IMepuoJa U HOMeEpa Tpynibl. BaneHTHbIE
ANEKTPOHbI. [IpUYMHBI W3MEHEHUsI CBOWCTB 3JIEMEHTOB B NEPHOJAX M Tpynmnax
(TTIaBHBIX MOATPYTIAX).
[TonmoxeHne BOOOPOAa B IEPUOIUUECKON CUCTEME.
3HaUYECHHE NEPUOJUYECKOTO 3aKOHA MW MEPUOAMYECKOM CHUCTEMBl XUMHYECKHX
anemeHToB JI. M. MeHnneneeBa misl pa3BUTUS HAyKU U MOHUMAHUS XUMHUYECKOU

KapTUHBI MHUpPA.

JemoncTpanus. Paznuunsie popmsl [leprnoanyeckoit cuctemsl .M. Menaeneesa.

Tema 2. CTpoenue BemecTBa ( 4)

Nonnas xumuueckasi cBa3b. Katuonsl u anuonbl. Knaccudukanus nonos. MoHHbie
KpUCTaJIMUecKkre pemreTkd. CBOWCTBAa BEIIECTB C 3TUM THUIIOM KPHUCTALIMYECKHUX
pELIETOK.

KoBanentHas xumuueckas CBsI3b. OJEKTPOOTpHUIIATEeNbHOCTh. [lonsipHas wu
HEMoJIsIpHAs KOBaJIeHTHbIE CBsI3U. Jlumosb. IloJsIpHOCTH CBSI3M W TOJISIPHOCTH

MosiekyJibl. OOMEHHBIH UM JIOHOPHO-AaKLENTOPHBIA MEXaHU3Mbl OOpa30BaHUA
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KOBAJICHTHOM CBS3M. MOJEKYJISIpHBIE W ATOMHBIE KPHUCTAJUIMYECKUE PELIETKH.
CBoiicTBa BEIIECTB C 3TUMH TUITAMH KPUCTAIIMYECKUX PELIETOK.

Meramiuueckass xumudeckasi cBsizb. OCOOEHHOCTH CTPOEHHUSI aTOMOB METAaJUIOB.
Meramueckass XuMUYECKas CBSI3b M METaJUIMYECKas KPUCTAJUIMYECKas peleTKa.
CBoiicTBa BEIIECTB C 3TUM TUIIOM CBS3H.

Bonopoanas xumuueckass CBA3b. MEXMOJEKYIsIpHasT W BHYTPUMOJICKYJIpHas
BOJOPOJIHASL CBA3b. 3HAYEHHE BOJOPOJHON CBS3U JUIsl OpPraHU3alHUHU CTPYKTYP
OMOTIOJIUMEPOB.

[Tonmumepsl. IlnacTMmacchl: TEPMOIIACTBI M PEAKTOIUIACTBI, MX MPEACTABUTEIN H
npuMeHeHue. BosiokHa: mpupoaHble (PACTUTENBHBIE U KUBOTHBIE) U XUMUYECKUE
(MCKYCCTBEHHBIE U CUHTETHUECKUE), UX TPEJCTABUTENN U IPUMEHEHUE.
['a3000pa3Hoe cOCTOsIHME BeHleCTBAa. [pW  arperaTHbIX COCTOSIHUSL — BOJBI.
Oco0eHHOCTH CTPOEHHUS ra30B. MoJISIpHBIN 00BeM Tra3000pa3HbIX BEIIECTB.

[Tpumepsl ra3000pa3HbIX MPUPOAHBIX CMECEN: BO3LyX, IPUPOIHBIN Ta3. 3arps3HeHne
aTMocQepsl (KUCTOTHBIE JOKIU, MAPHUKOBBIN 3P PekT) u 60prda ¢ HUM.
[IpencraBuTenu ra3000pa3HbIX BEIIECTB: BOJOPO, KHCIOPOA, YIJIEKMCIBIA Ta3,
aMMHuak, 3TusieH. Mx nonydyenue, cobupanue u pacrio3HaBaHUe.

Kunkoe cocrosame BemiectBa. Bopma. IloTpebiienne Bojabl B OBITY W Ha
pou3BoACTBE. JKeCTKOCTh BOJIbI U CIIOCOOBI €€ YCTPAHEHUSI.

MuHepanbHble BOJbI, UX UCIOJIb30BAHUE B CTOJOBBIX U JICUEOHBIX IIEIISIX.

Kunkue KpucTaJlibl U UX PUMEHEHUE.

TBepaoe cocTosiHue BeniecTBa. AMOP(HBIE TBEP/IbIE BELIECTBA B MPUPOJIE U B KU3HU
YeJI0BeKa, MX 3HaUYeHUE U mpuMeHeHue. Kpucrammmyeckoe CTpoeHUe BellecTBa.
Hucnepcupie cuctembl. [lonsitne o mucnepcHeix cuctemax. [lucnepcHas daza u
nucriepcuoHHasi cpefa. Kmaccudukanusi JUCIIEPCHBIX CHUCTEM B 3aBHCUMOCTH OT
arperaTHoOro COCTOSIHUSI TUCTIEPCHOM Cpeibl U TUCIEPCUOHHOMN (a3bl.
['pyOoaucriepcHbIE CUCTEMBI: SMYJIbCUU, CYCIIEH3UH, a3PO30JIH.

ToHKOIMCTIEPCHBIE CUCTEMBI: TEJIU U 30J1U.

CocraB BemecTtBa M cMeceld. BenjectBa MOJEKYISIPHONO W HEMOJEKYJISIPHOIO

CTPOCHHUA. 3aKOH MOCTOSHCTBA COCTaBa BCIICCTB.
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[Tonsatue «moJyis» i ee Pa3HOBUAHOCTH: MaccoBas (J0Js 3JIEMEHTOB B COCIMHEHUH,
J0JI1 KOMIIOHEHTa B CMECH — JOJIsl MPUMECEH, J0Js1 PaCTBOPEHHOIO BELIECTBA B
pacTtBope) U oObeMHas. Jloyig BbIXOJa NPOJAYKTa PEAKIUU OT TEOPETUUECKH

BO3MOZKHOTIO.

JlemoHcTpanuu. Mojienb KpUCTAJUIMUECKON pemeTku xjaopuaa Hatpus. OOpasisl
MHHEPAIOB C HMOHHOM KPUCTAIUIMYECKOW PENIETKOW: KalabLuTa, raaura. Monemu
KPUCTAJUIMUECKUX PEHIETOK «CyXOro JbAa» (MU Hoja), anMasa, rpadura (wim
kBapua). Moaens monekyinbl JIHK. O6pa3ibl mactMmacce (penonogopmalibieruIHbIE,
MOJINYPETaH, MOJIUAITUIICH, MOJUIIPONMIIECH, NOJUBUHWIXJIOPUA) U U3JEIUS U3 HUX.
OO0pa31bl BOJIOKOH (IIEPCTh, IIETK, alleTaTHOE BOJIOKHO, KaIllPOH, JIABCaH, HEWJIOH) U
u3nenus u3 Hux. O0pas3ubpl HEOPraHUUECKUX MOJMMEPOB (cepa IIacTU4ecKas, KBapil,
OKCH/JI aJJIOMUHUS, IPUPOIHBIE AITFOMOCHUINKATBI). Moenb MOJISIpPHOTO 00beMa ra3oB.
Tpu arperatHeix cocrostHust BoOAbl. OOpaslbl HakuUNM B 4YaliHMKE M TpyOax
LHEHTPAIBHOIO OTOIIeHHs. JKECTKOCTh BOJBI U CIIOCOOBI €€ yCT paHeHus. [Ipudopsl
Ha JKUJKUX Kpuctamax. OOpaslbl pa3auyHbIX AUCIEPCHBIX CHUCTEM: 3MYJbCHM,

CyCIIeH3Ul, a’po3oeil, reneit u 3onei. Koarynsuusa. Cunepesuc. Dddext Tunmans.

JlaGopaTopHbie onbIThl. OmnpejeieHre TUIIa KPUCTATINYECKON PEIIeTKHA BEIeCTBa
Y OMMUCaHHWE €ro CBOMCTB. (O3HAKOMIICHUE C KOJUICKIHUEH MOJMMEPOB: IIACTMACC U
BOJIOKOH M Wu3JAeausi W3 HUX. lchnplTaHue BOJBI Ha >KECTKOCTh. YCTpaHEHHUE
KECTKOCTH BOAbL. (3HAKOMJICHHE C MHUHEpaJibHbIMU BojaMu. (O3HAKOMIICHHE C

AUCIICPCHBIMU CUCTCMAaMMU.

IIpakTnyeckas padora Ne 1. [Tonydyenue, cobupanue u pacro3HaBaHUE Ta30B.

Tema 3. Xumuueckue peakuuu ()
Peakruu, uaymue 0e3 U3MEHEHHsI COCTaBa BEHICCTB. AJLIOTPONHUS U aUIOTPOITHBIC
BUIOM3MEHEHHs. [IpUYMHBI AIJIOTPONIMKM Ha NpH Mepe MOAU(DUKAIMN KHCI0pO.a,

yrieponaa u ¢pochopa. O30H, ero 6HoJOTHIECKAS POIIb.
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N3omepsl n n3omepusi.

Peakumm, wuaymume ¢ HW3MEHEHHMEM COCTaBa BEIIECTB. Peakuuu COeIMHEHMS,
pa3NoXKEeHMsI, 3aMelIeHUus] 1 OOMeHa B HEOPTraHWYECKOW W OpPraHMYEeCKON XHMHH.
Peakuuu 3k30- U 3HIOTEpMUYeckue. TemnoBoi 3pPeKkT XUMUUECKOU pe aKlIUUh U
TEPMOXMMHUYECKUE YypaBHEHUsA. Peakuuu TOpeHHs, Kak YacTHbIM  cly4ai
AK30TEPMUYECKUX PEAKIINMN.

CkopocTth xumudeckod peakuud. CKOpOCTb XMMHYECKOW peakuuu. 3aBUCHUMOCTH
CKOPOCTM  XMMHUYECKOW pEakUMu OT NOPUPOJbl  pPEArupyrolux  BELIECTB,
KOHLIEHTpaluH1, TEMIEPATYPHI,

IUIOIIAM TIOBEPXHOCTH CONPUKOCHOBEHMS M Karaiu3aTopa. Peakimum romo- u
rereporeHsle. lloHsTme o karanumze uW  Karaausaropax. @OepMeHThl Kak
OMOJIOTUYECKHE KAaTAIN3aTOPbl, 0COOCHHOCTU UX (PYHKIIMOHUPOBAHHS.

OObpatumocTh XxuMHu4Yeckux peakuuil. HeoOpaTumbie 1 00paTuMble XUMHUYECKUE e
akuuu. COCTOSIHUE XUMUYECKOTO PAaBHOBECHS /111 OOPATUMBIX XUMHUECKUX PEAKIIUM.
CrocoObl cMeleHUsT XMMUYECKOIO0 paBHOBECHsS Ha NpPHUMEpPE CHUHTE3a aMMUaKa.
[TonsiTue 00 OCHOBHBIX HAyUYHBIX MPHUHIMIAX MPOU3BOJCTBA HA MPHUMEpPE CUHTE3a
aMMMaKa WA CEPHOM KUCIOTBHI.

Posp BOompl B xmmuueckon peakuuu. VctuHHBIE pacTBOpbl. PacTtBOpuMOCTh U
KJ1accu(UKalus BEUIECTB 110 3TOMY IIPU3HAKY: pac TBOPUMbIE, MAJIOPACTBOPUMBIE U
HEpPaCTBOPHMBIE BEIIECTBA.

ONEKTPOJIUTBL M HEDJIEKTPOJIMTHL. DJIEKTPOJIMTHYECKAsT auccouuanus. Kuciorsl,
OCHOBAHUS U COJI C TOUYKHU 3PEHUS TEOPHUH DIICKTPOJIUTHUECKON TUCCOLUALUN.
XUMUYECKUE CBOWCTBA BOJBL: B3aWMOJCHCTBUE C METANIAMH, OCHOBHBIMU U
KHCIIOTHBIMHM OKCHJIa MU, Pa3JIo’KeHHE U 00pa30BaHUE KpUCTAIOTUAPaToB. Peakunu
rUpaTalyy B OpraHu4ecKOd XUMHH.

['unponu3 opraHuyecKux M HEOPTraHUYECKUX coenuHeHuid. HeoOpaTumsiil ruapoms.
OOpatuMplii THAPOIIA3 COJIEH.

I'maponu3 opraHnYeCcKnX COEIMHEHUI U €r0 MPAaKTUYECKOE 3HAYEHUE JJISl TTOTYYEHHUS
TUAPOJIM3HOTO CIOMPTa U MbUIA. bruoslornueckas poib THIPOJIM3a B IUIACTHYECKOM U

OHCPIreTUNICCKOM obMeHe BCUICCTB K OHCPIUHU B KIJICTKC.
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OKuCIUTENBHO -BOCCTAHOBUTENbHBIE peakiuu. CTeneHb okuciaeHus. OnpeneneHue
CTENEHU OKHCIeHUus 1o dopmyne coeauHeHus. [loHsTHe 00 OKHUCIUTEIHHO-
BOCCTAHOBHUTEIBHBIX peakiusix. OKUCIECHHWE MW BOCCTAHOBJICHWE, OKHUCIUTEIb U
BOCCTAHOBHTEIIb.

DJIEKTPOIU3. JEKTPOJIU3 KaK OKHUCIUTENIb HO-BOCCTAHOBUTEJBHBIA IPOIECC.
DJIEKTPOJIU3 pac IJIaBOB U pacTBOPOB Ha Npumepe xjopuaa Hatpus. [Ipaktuueckoe

IMPUMCHCHUC 3JICKTPOJIN3A. SHeKTpOHI/ITI/I‘-IeCKOe IMOJIY4YCHHC aJIFOMHUHUS.

Jemoncrpanumn. [IpeBpaienne kpacHoro ¢ocdopa B Oenbiii. Monaenu MoJiekys
OyTaHa W u300yTaHa. 3aBUCUMOCTh CKOPOCTH PEAKIMU OT MPHUPOJbI BEUIECTB Ha
MpUMEpEe  B3aUMOJECHCTBUS  PACTBOPOB  PA3JIMUYHBIX  KUCIOT  OJUHAKOBOI
KOHIICHTPAIlMU C OJIMHAKOBBIMU TpaHyjJdaMU IIMHKA U B3aUMOJICUCTBUS OJIMHAKOBBIX
KYCOYKOB pa3HbIX METAUIOB (MarHusi, IMHKa, JKeJie3a) C COJISHOM KHUCJIOTOM.
B3auMogeiicTBue pacTBOpPOB CEpHOM KHUCJIO Thl C pacTBOpaMu THOCYJb(MaTra HaTpUs
pa3IMYHON KOHIIEHTpAaIMu U TeMmepaTrypbl. Mojenb Kurmsiero cios. PaznoxkeHue
MEepPOKCHUa BOJIOPOJIa C TOMOIIBI0 KaTanu3aTopa (okcuaa mapranna (IV)) u katanassl
CBIPOro Msica U ChIporo kapTtodens. [IpuMepbl HEOOPATUMBIX peaKIUi, UIYIIUX C
oOpa3oBaHHEM OCajKa, ra3a Wiu BOJbl. B3aumoelicTBuEe JTUTHUS U HATPUS C BOJOM.
ITonyuenne oxcuma ¢ochopa (V) u pacTBOpeHHE €ro B BOJIEC; HCIBITAHHUE
MOJIYYEHHOTO0 pacTBopa JakmycoMm. OOpasibl KpuctamioruaparoB. HcmbiTanue
pacTBOPOB  3JIEKTPOJIUTOB M  HEAJNEKTPOJMTOB HA MPEAMET JIUCCOLMAIUU.
3aBUCUMOCTh CTENEHU HJICKTPOJUTHUYECKON MUCCOLMAIMU YKCYCHOM KHCIOTBI OT
paz0bamieHuss pactBopa. [waponus kapouma kaiaeuus. [uaposu3 KapOOHATOB
IIEJIOYHBIX METauIoB W HUTpartoB IuHKa win cBuHua (II). Ilo nyyenwe wmbLia.
IIpocreiinne OKUCTUTETLHO-BOCCTAHOBUTEIBHBIE PEAKIIUU: B3aMMOJCHCTBHUE ITMHKA
C COJISIHOW KHCTIOTOM M jkene3a ¢ pactBopoM cyibhara meau (I1). Momens

QJICKTPOJIHU3CpaA. MOILGJ’II) BHGKTpOHHSHOﬁ BaHHBI JJIS1 TIOJTYYCHUS AJIFOMUHUA.

JlaGopaTopnas padora . Peakuusi 3aMenieHuss MEIU KEJIE30M B PACTBOPE MEHOIO

Kynopoca. Pe aknum, uaymue ¢ oOpa3oBaHueM ocajzika, raza u Boisl. [lomydenue
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KHCIIOpO/ia Pa3IoKeHHEM MEePOKCHIa BOJAOPOa C MOMOIIbI0 okcuaa Mapradna (IV) u
Kartaja3bl ceiporo kaptodens. I[lomydeHue Bogopoaa B3auMOJICHCTBUEM KHUCTOTHI C

IIUHKOM. Pa3 nuuHbIe ClIy4dan ruapojin3a COJICH.

IpakTnueckas padora Nel. Pemienre skcriepuMeHTaNbHBIX 3a/1a4.

Tema 4. BemecTBa u UX cBoiicTBa ()

O6mas xapakrepuctuka 351eMeHToB | A—IIA-rpynmn. Okcuabl U epoKCUIbl HATPUS U
kanud. Pacno3HaBanue kaTMOHOB HaTpusl U Kanus. Conu HaTpus, KaJlus, KaJbLUs U
MarHusi, uX 3Ha4€HUe B MPUPOJIEC U KU3HU YesloBeKa. JKECTKOCTh BOJBI M CIIOCOOBI €€
ycTpaHeHus. KoMIiekcHble COeTMHEHUS aTIOMUHUSA. AJTFOMOCUIINKATBHI.

Meramnsl |1B-VIIB-rpynn (meap, 1uHK, XpoM, maprasen). OcoOeHHOCTH CTPOEHHUS
atoMoB. O0mue pusnueckrue U XUMHUYECKUe cBOMCTBA. [loyueHne u npumMeHeHue.
OKcuapl U TUIPOKCUIIBI 3THUX METAJIOB, 3aBUCHUMOCTb MX CBOMCTB OT CTEIECHH
OKHCJIEHUS 3JieMeHTa. Baxueimme conu. OKUCITUTENbHBIE CBOMCTBA COJIEH XpoMa U
Maprasia B BbICIIEH CTENEHN OKUCIEHU. KOMIUIEKCHBIE COEIMHEHNS XpOoMa.

OO6mass xapakrepuctuka osnemMeHToB |V A-rpynmbel. CBoHCTBa, NOJNy4eHHE U
npumeHeHue yri. CuHTE3-ra3 Kak OCHOBAa COBPEMEHHOW NPOMBIIUIEHHOCTH.
AKTHUBUPOBAHHBINA yroyib Kak ajcopOent. HanoctpykTypbl. MUpoBbI€ JOCTHXKEHUS B
00J1aCTU CO37aHUsl HAaHOMATEPUAJIOB. DJIEKTPOHHOE CTPOEHUE MOJIEKYJIbl YrapHOIO
ra3a. [losryyeHne u mpuMeHEeHUe yrapHoro rasa. buoigorndyeckoe JelCTBUE yrapHOTO
raza. KapOuapl kanmpuus, amoMuHus U kene3za. KapOoHaTel M THAPOKapOOHATHI.
Kpyrosopor yraepona B kMBOM M HExUBOW mpupoae. KauecTBeHHass peakiusa Ha
KapOoHaT-uoH. Du3Nueckrue W XUMHUYECKHE CBOCTBa KpemHwus. Cuianbl u
cuniuabl. Oxeupn kpemaust (IV). KpemuueBbie kucinotel U ux conu. CUIMKaTHbIE
MUHEpaJbl — OCHOBA 36MHOU KOPBHI.

Oo6mrast xapakTepuctukalieMeHToB VA-rpynnel. Hutpunel. KauecTBennas peaxius
Ha MOH aMMOHUS. A30THasl KMCJIOTa Kak okucinuTenab. Hurpatel, ux ¢usndeckue u

XUMUYECKUE CBOMCTBa, mpuMeHeHue. CBOICTBa, NOJyYE€HHE W MPUMEHEHHE
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docdopa. DPochun. @ochopusie n nonudochopHsie KUCIOTH. bruomornueckas poib
docdaros.
Oo6mas XapaKTEpUCTUKASIIEMEHTOB VIA-rpynmsl. OcoOble CBOMCTBa
KOHIIEHTPUPOBAHHON CcepHOMl KucnoThl. KadecTBeHHbIE peakiuu Ha Cyabhui-,
cynbur-, u cynbdar-uonsl.O0mas xapakrepuctukasneMeHToB VIIA-rpymnmebl.
Ocobennoctn  xumuu  ¢rTopa. ['amoreHoBOAOpPOIBI M HUX  IOJyYEHHE.
["anoreHoBOOPOIHBIE KUCIOTH U UX coiu. KauecTBeHHbIC peaKklMd Ha TaJIOreHU/I-
noHbl. Kucnoponaconepxamme coeauHeHus xJopa. lIpuMeHeHHe TajoreHoB W HX
BaXHEHImMX  coenuHeHui.biaropogubie  raspl.  I[IpuMeHeHue — OJaropoJHbBIX
ra3oB.3aKOHOMEPHOCTH B HM3MEHEHHUU CBOWMCTB MPOCTHIX BELIECTB, BOJOPOJHBIX
COEIMHEHUI, BBICILINX OKCHUJIOB U TUPOKCUIOB.
Nnentudukanus HeopraHUueCcKux BellecTB U MOHOB. Hemeramisl. CpaBHUTENbHAS
XapaKTEPUCTHUKA TaJOTEHOB KaK HauOoJiee TUIMMYHBIX MPEJICTaBUTE JIEH HEMETAJIJIOB.
OxkucnuTensHblE CBOMCTBA HEMETANIOB (B3aUMOJEWUCTBHE C METaUlaMd U
BOJIOpOJIoM). BoccTaHOBUTEIBLHBIE CBOMCTBA HEMETAJIOB (B3aMMOJICCTBUE C OoJiee
AIEKTPOOTPHUIIATEIIbHBIMU HEMETAJIJIAMH U CIIOKHBIMU BEIIECTBAMH-OKUCIUTEIISIMH ).
Merambl. BzaumonelicTBie METAIOB € HEMETaulaMH  (XJIOpOM, CEepol U
KHCJIOPOAOM). B3anmoseiicTBUE MIETOYHBIX U IIETOYHO3EMEIBbHBIX METAJUIOB C
BOJIOM. OJNEKTPOXUMHUYECKUN psifi HaOpsDKEHUH MeTaioB.  BiammojelcTtBue
METaJUIOB C pPAaCTBOpaMM KHUCIOT W coyieil. AmtomuHOTepMusi. B3anmmopernctsue
HATPHS C ITAHOJIOM U (DEHOJIOM.
Koppo3us merammoB. lloHsAiTHE O XMMHMYECKOM M DIIEKTPOXMMHUYECKOM KOPPO3UH
MeTauioB. CocoObl 3aIUTHI METAIIOB OT KOPPO3UH.
Kucnoter Heopranndeckue u oprannueckue. Kinaccuukamus KUCIOT. XUMUYECKUC
CBOWCTBA KHCJIOT: B3aUMOJEHCTBHE C METalla MH, OKCHUAAMU METaJUIOB,
TUAPOKCUTIAMUA METAJIOB, COJISIMH, cniupTamMu (peaknus dtepudukaruu). OcoObie
CBOWCTBA Q30THOW Y KOHLIEHTPUPOBAHHOM CE€P HOW KHUCIIOTHI.
OcHoBaHusI HeopraHuyeckue W opraHudeckue. OCHOBaHUS, HUX KiaccHUUKaIUs.
XUMHYECKHE CBOMCTBA OCHOBAaHWM: B3aMMOJICMCTBUE C KHUCJIOTAMH, KUCIOTHBIMHU

OKCHUJIAMU U COJIsl MU. Pa3iioxkeHne HepacTBOPUMBIX OCHOBAHUU.
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Comu. Krnaccudukanuusa conel: cpenHue, KHUCIbIE U OCHOBHBbIE. XUMHYECKHE
CBOMCTBa COJICHM: B3aMMOJCHCTBHE C KHUCJIOTaMH, IeI0YaMH, METalJIaMH U COJISIMH.
[IpeacraBuTenu cosield U UX 3HaueHue. XJIOPU HATpHs, KapOoHAT Kanblus, pocdar
KaJIbLMsl (CpelHHE COJM); TMAPOKApOOHATHI HATPUS M aMMOHHS (KHCIIBIE COJIH);
ruapokcokapoonat meau (I1) — mamaxut (0OCHOBHAsI COJIb).

KauecTBeHHble peakiuu Ha XJIOpUA-, Cyiabdar-, U KapOOHAT-aHUOHBI, KATHUOH
aMmMmoHus, katuoHsl xkenesa (I1) u (III).

I'eneTnueckass CBA3b MEXKAYy KiacCaMd HEOPraHUYECKUX H  OPTraHUYECKUX
coenuHeHn. [IoHsATHE O TEHETUYECKOW CBA3U U T€HETHYECKUX psAdax. | eHeTnueckui
pan meramia. ['enetnueckuit psin Hemetawia. OCOOEHHOCTH TE€HETHYECKOTO psijia B
OPTraHUYECKON XUMHUH.

Jlemoncrpanun. Komnekuuss oOpas3ioB MeTamwioB. B3aumopeiicTBue Hatpus u
CYpPBMBI C XJIOPOM, Xeje3a ¢ cepor. ['opeHre MarHusi U alfOMUHHUS B KHUCJIOPOJE.
B3auMogencTBre MIENOYHO3EMENBHBIX METAIUIOB C BOJAOM. B3auMoaencTBre HaTpus
C 3TAHOJIOM, IIMHKA C YKCYCHOM KHCIIOTOM. AJIFOMUHOTEpMHUS. B3anmoaercTBrue meau
C KOHUEHTPUPOBAHHOW Aa30THOM KHUCIOTOM. Pe3ynpTarel KOppO3MH MeETajl JIOB B
3aBUCUMOCTH OT YCJIOBHM ee mnporekanus. Komiekiuss o0pas3loB HEMETAIIOB.
B3auMopeiicTBue XJI0pHOI BOJIBI C pacTBOpoM Opomuia (nonuaa) kamus. Komnekius
MPUPOJHBIX OPTaHUYECKUX KHUC JIOT. Pa3z0aBiieHrWe KOHIICHTPUPOBAHHOW CEpHOU
KUCIIOThI. B3amMoaeicTBHE KOHUEHTPUPOBAHHOM CEPHOM KHUCIOTBI C CaXapoM,
[EJUTI0NI030M B Meapto. OOpasibl MPUPOJHBIX MUHEPAJIOB, COJASPXKAIIUX XJIOPHU]
HaTpus, KapOoHaT Kanbuus, ¢ocdaT Kanblus U rugpokcokapOonat menu (II).
OO6pa3ipl TUIIEBBIX TPOIYKTOB, COAEPKAIIMX THAPOKAPOOHATHI HATPUS U AMMOHUSI,
WX CIOCOOHOCTh K pAa3JIOKEHUIO TPU HArpeBaHWH. [ amieHue COJbl YKCYCOM.
KauecTBeHHbBIE peakliMy Ha KATUOHBI U AHUOHBI.

JlaGopaTopHbie onbIThl. 11. VcnbiTaHue pacTBOpOB KUCIOT, OCHOBAHHWI U COJed
uHauKaTopamu. 12. B3aumoneiicTBUE COJISHOM KHUCJIOTBI M PacTBOpa YKCYCHOM
KUCJIOTBl C MeTauiamu. 13. BzaumopeicTBHe CONSHOM KHCIOTBI W pacTBOpa
YKCYCHOM KHCJIO ThI € OCHOBaHUsIMH. 14. B3aumojelicTBUE CONSTHOM KHUCIOTBI U

pacTBOpa YKCyCHOM KHUCJOTHI C cofiaMu. 15. [lomydyeHue n cBOKMCTBa HEPACTBOPUMBIX
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ocHOBaHMi. 16. ['maponu3 XJIOpUIOB W alETaTOB IIEJOYHBIX METAUIOB. 17.
O3HakOMJIEHHE C KOJUICKIMSAMH: a) METauioB; 0) HEMETauioB; B) KHCIOT; T)
OCHOBAHUI; /1) MUHEPAJIOB U OMOJIOTMYECKUX MATEPUAJIOB, COJEPKALINX HEKOTOPHIE

COJIH.

Tema S. Xumus v :KM3Hb

Hayunple MeTOnpl TO3HAHWA B XUMUU. VICTOYHMKHA XUMHYECKOW WH(POPMAIIHH.
[Touck mHpopmanuu Mo Ha3BaHUSAM, UACHTUPUKATOpPAM, CTPYKTYPHBIM (opMysiaMm.
MoaenupoBaHrue XMMUYECKUX MPOLIECCOB U ABJICHUM, XUMUYECKUN aHAJIN3 U CUHTE3
KaK METOJbl HAYYHOTO IMO3HAHMUSL.

Xumusi 1 310poBhe. JlekapcTBa, (pepMeHTHI, BUTAMUHBI, TOPMOHBI, MUHEPAIbHBIC
BoJbl. [IpoOneMbl, cCBsA3aHHBIE C TPUMEHEHUEM JIEKQPCTBEHHBIX IIpenapaTosB.
Bpenubie npuBbuky U (pakTOphl, pa3pyliaoiime 310poBbe (KypeHue, ynorpeoieHue
ankoroysi, HapkomaHus). PammonansHoe nurtanue. [lumieBbie n06aBku. OCHOBBI
MAIEBON XUMHUMH.

XWUMUS B MIOBCETHEBHOM JXM3HU. Morolue u 9ucTsamme cpeactea. Cpeacta 60pbObI
¢ OBITOBBIMU HACEKOMBIMU: PEMEIUICHThI, MHCEKTUIIUIbI. CpeCcTBA JIMYHOU TUTHEHBI
u kocmeTuku. IIpaBuna GezonmacHoOil pabOTHI ¢ €AKMMHU, TOPIOYUMH U TOKCUYHBIMU
BEIIIECTBAMH, CPEACTBAMU OBITOBON XUMHH.

XuMHUS U CEIIbCKOE XO35HCTBO. MuHEpaibHble U OpraHUYeCKue YJI00peHHUS.
CpencTtBa 3alUThl pACTEHUMN.

Xumusag W dHepreruka. [Ipuponneie ncTouyHMKM yrieBoaoponoB. I[lpupoaHeiii u
MOMYTHBIA HE(QTAHOM Ta3bl, UX COCTaB M HcMOIb30BaHHe. CocTtaB HePTH U ee
nepepadoTtka. Hedrenpoayktel. OkTaHoBoe unciio OeH3mHa. OxXpaHa OKpY’KaroIlIeH
cpenbl  npu  HepTenepepabOTKE W TPAaHCHOPTUPOBKE  HEPTENMPOAYKTOB.

AJIBTepHaTI/IBHBIe HCTOYHHUKH SHCPIUH.

Pa3zgesa Ne3

Y4eoHO- TemaTnueckuii miaan 10 kiacce
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Pazne | Tema Komuuect | B ToM | B ToM | B TOM
hi§ BO YaCOB | YHCJIC qUCIe quCye
KOHTPOJIb | JabopaT | mpakTH4
HBIX OPHBIX CCKHX

da3a 3amycka

1 [ToBTOpEHUE 3 1

2 BBeneunue 3

da3a MOCTAaHOBKH U PEIICHUS CHCTEMHBIX 33724

3 YriaeBoaopois! 8 1 1

4 Kucnopoaconepxariue 8 1 1
OpPTaHUYECKUE COCTUHCHHUSI

5 A3oTcoepIKaime 7 1 1 1
OpraHUYeCKHe COSTUHCHUS

6 HckyccTBeHHBIC u|2 1
CUHTETUYCCKHUE TTOTUMEPHI

7 buomorndyecku  akTUBHBIC | 2
OpPTaHUYECKUE COCTUHCHHUSI

PednexcuBnas daza

8 Hrorosoe noBTOpEeHUE 2 1

Hroro: 35 5 2 3

YuyeoHo-TremaTrnueckui mian 11 kiaace

Pa3ne | Tema Komunuects | B Tom uncne | B Tom umncie | B Tom uucne

b 0 YacoB KOHTPOJIBHBI | TAOOPATOPHBI | MPAKTUYECKU
X X X

®da3za 3amycka

1 [ToBTOpEHUE 4 1
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daza N10CTaHOBKHU U pEeIICHUSA CUCTCMHBIX 3a1a4

2 [lepuoguuecku | 4 1
U 3aKOH H
CTPOCHHE
aToma

3 Crpoenue 8 1
BEIIICCTBA

4 XUMHUYCCKHE 9 1
peakIu

5 BemectBa 1 ux | 7 1
CBOMCTBA

6 Xumus u|2
JKU3Hb

®daza peduexcun

7 ITonBenenue 2 1
UTOTOB

8 Peseps 1

Hroro: 35 5
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