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IlosicHuTeILHAS 3aMUCKA

Pabouas mporpamma mo y4eOHOMY MNpEIMETy XHMHH COCTaBlieHA B COOTBETCTBUHU C
denepanbHbIM TOCYIAPCTBEHHBIM 00pa30BaTEIbHBIM CTAHIAPTOM CPEAHEro o01ero oopa3oBaHus
OI'OC COO, yrBepxkaenHoro [Ipukazom MunucrepctBa oOpa3oBanus v Hayku P® ot 17 mas 2012
rojia Ne413 (C u3amMeHEeHUsIMU U JJOTIOJIHEHUSAMU ).

Pabovas mporpamma cocraBiieHa Ha OCHOBaHUW IPUMEPHOH 00pa30BaTEIbHON POTPAMMBI
1o xumuH, aBropckoit mporpammer O.C. 'abpuernsia (0a30BbIi ypOBEHB).

Pabouas mporpamma oOecrieueHa ydeOHUKaMU ¥ y4eOHBIMU MOCOOMSIMHE, BKIIFOUCHHBIMU B
(dbenepanbHBI TIEpeUeHb YUYeOHWUKOB, PEKOMEHIOBaHHBI MwuHOOpa3zoBaHus u Hayku PP «
WCIIOJIb30BAHUIO B 00III€00pa30BaTEIbHBIX YUPEKICHUSIX:

. Taopuensn O. C. Xumwmsa. 10 xmacc. ba3oBelii  ypoBeHB: yueO.msi001eo0pa3oBar.
yupexenuit/ O.C. I'abpuensH. — 7-e u3f., crepeorui. - M.: [Ipoda, 2011.

J l'abpuensn O. C. Xumusa. 11 xmacc. ba3oBbii ypoBeHb: yueO. nisioOuieoOpas3osar.
yapexaenuit/ O.C. I'abpuensH. — 8-e u3n., crepeorwr. - M.: [Ipoda, 2013.

. Taopuensn O.C. Tlporpamma xypca xumuu st 8 — 11 kiraccoB 001eo0pa3oBaTeIbHBIX
yupexeHuit, - M.: Jlpoda, -2011 r.;

[Iporpamma npeamera xumuu i obydaromuxcst 10 — 11 kimaccoB paccuurtaHa Ha 2 roja
0o0y4eHus o lyacy B HE/IEIO:

10 knace — 34 yaca

11 kiace — 34 yaca

KonTtponpabix padotl0 kimace — 2, 11 kimace — 2.

[Tpaktnueckuxpador 10 xmacc — 2, 11 xmacc — 2.

Pasznea 1. [lnanupyembie pe3yJbTaThl 0CBOCHUAYUEOHOT 0 MpeaMeTa «XUuMHUSD)

JINYHOCTHBIE Pe3YAbTATHI OTPAKAIOT:

1) poccuiickas rpaxaaHcKas HWICHTHYHOCTb, NAaTPUOTHU3M, YBKEHHE K CBOEMY Hapo.y,
YyBCTBa OTBETCTBEHHOCTH mepen PoaumHOM, TOpoCTH 3a CBOM Kpall, cBo PoauHy, mpoiuioe u
HACTOsII[ee MHOTOHAIIMOHAIBHOTO Hapoja Poccuu, yBakeHHE rocylapCTBEHHBIX CUMBOJIOB (Tepo,
(dnar, ruMH);

2) rpaxkaHCKas MO3UIMS KaK aKTUBHOTO U OTBETCTBEHHOT'O UJ€HA POCCHHCKOTO OOLIECTBa,
OCO3HAIOIIET0 CBOM KOHCTUTYIIMOHHBIE IIpaBa U OOS3aHHOCTH, YBAXKAIOUIETO 3aKOH U
MIPABOIOPSIIOK, 00JIAAI0IIET0 YyBCTBOM COOCTBEHHOTO JOCTOMHCTBA, OCO3HAHHO MPUHUMAIOIIETO
TpaJAMLMOHHbIC HAIlMOHAIbHBIE M OOIIEYeIOBeUeCKHe TYMAaHUCTHUECKHE U JIEMOKpaTHYeCKUe
LIEHHOCTH;

3) TrOTOBHOCTH K CiTy:KeHHI0O OTEYECTBY, €r0 3aIHTE;

4) chopMHUPOBAHHOCT, MHPOBO33PEHHSI, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAyKu U OOIIECTBEHHOW NPAKTHKH, OCHOBAHHOTO Ha JAMAJOre KYJIbTyp, a TaKke
pa3nu4HbIX (JOPM OOIIECTBEHHOTO CO3HAHUS, OCO3HAHUE CBOETO MECTa B MOIHKYIHTYPHOM MHUPE;

5) chopMHpPOBAHHOCT, OCHOB CaMOPA3BUTHUS M CAMOBOCHUTAHHS B COOTBETCTBUH C
oOlIeYeNIOBeUeCKUMU [IEHHOCTSIMH M UJealaMd TPaXXJaHCKOrO 0O0IlecTBa; TOTOBHOCTh U
CIIOCOOHOCTH K CAMOCTOSITENILHOM, TBOPUYECKOM U OTBETCTBEHHOH JIEATENBHOCTH;

6) TONEpaHTHOE CO3HAHWE U TOBEJCHHE B TMOJUKYITYPHOM MHpPE, TOTOBHOCTH U
CIOCOOHOCTh BECTH TUANIOT C APYTUMU TIOJbMH, JOCTUTaTh B HEM B3aMMOIIOHMMAHMSI, HAXOJUTh
oOue 1enu M COTPYIHUYATh Ui MX JOCTHKEHHUS, CIIOCOOHOCTh MPOTHUBOCTOSTH HICOJOTHUHU
IKCTpEeMH3Ma, HAIMOHAIHU3Ma, KCeHO(MOOWH, AUCKPUMHUHAIIMU IO COLUATBHBIM, PEIUTHO3HBIM,
pPacoBbIM, HAITMOHAJILHBIM MIPU3HAKAM U IPYTUM HETaTUBHBIM COLMAIbHBIM SIBICHUSIM;

7) HaBBIKM COTPYAHHMYECTBA CO CBEPCTHUKAMH, JE€THbMHU MJIAJIIETO BO3pacTa, B3POCIBIMU B
o0Opa3oBaTeNbHOM, OOIIECTBEHHO MOJE3HOHM, Y4eOHO-UCCIIEOBATEIbCKON, MPOSKTHOW M JPYTHX
BHJIaX JICSITEIIbHOCTH;




8) HpPaBCTBEHHOE CO3HAaHUE M TOBEJICHUE HA OCHOBE YCBOCHHS OOIIEYEIOBEUCCKHUX
IIEHHOCTEH;

9) TOTOBHOCTH M CIOCOOHOCTH K OOpa30BaHUIO, B TOM YHCIE CaMOOOpa3oBaHHIO, Ha
MPOTSHKEHUH BCEH )KM3HM; CO3HATEIHHOE OTHOIICHUE K HEITPEPHIBHOMY 00pa30BaHHIO KaK YCIOBUIO
yCHELHOHN NpoQecCuOHaIbHON U 00IIECTBEHHOM NESTENbHOCTH;

10) screTruecKoe OTHOIICHUE K MUPY, BKIIIOUYAs ICTETUKY ObITa, HAYYHOTO U TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, OOIIECTBEHHBIX OTHOIICHHIA;

11) mpuHsATHE W pealu3alMio IIEHHOCTEW 3J0pOBOro U 0Oe30omacHoro oOpasza >KU3HHU,
noTpeOHOCTH B (PU3MYECKOM CaMOCOBEPUICHCTBOBAHWH, 3aHATHSIX CIIOPTUBHO-030POBUTEIHLHON
JEATeIbHOCTBIO, HEMPHUSATHE BPEIHBIX MPUBBIYEK: KYPEHUS, YIIOTPEOICHHUS aJIKOT0JIsl, HAPKOTHUKOB;

12) OepexxHOoe, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOLIEHHE K (U3MUYEeCKOMy U
TICUXOJIOTHYECKOMY 37I0POBBIO, KaK COOCTBEHHOMY, TaK M NPYTUX JIOAEH, YMEHHE OKa3bIBaTh
MIEPBYIO TIOMOIIIb;

13) oco3naHHbIi BEIOOp OymyIieilt mpodecCuu U BO3ZMOXKHOCTEH peanu3aiii COOCTBEHHBIX
’KU3HEHHBIX TJIAHOB; OTHOIIIEHHUE K IPO(PECCHOHATIBHON AEATEIBHOCTH KaK BO3MOXXHOCTH y4acTuUs B
pelIeHIH JTMYHBIX, 0OIIECTBEHHBIX, TOCYIaPCTBEHHBIX, OOMICHAIMOHAIBHBIX MPOOIIEM;

14) chopMHPOBAHHOCTH HKOJOTHYECKOTO MBINUICHUS, TIOHUMAHUS BIHSIHUAS COIMAIBHO-
HKOHOMHYECKUX MPOIECCOB HA COCTOSTHUE MPUPOTHON U COIUAILHON CPEIbl; MPHOOPETEHHE OTIBITA
9KOJIOTO-HATIPABJICHHON JeSITEITbHOCTH;

15) oTBeTCTBEHHOE OTHONICHHWE K CO3JAHHIO CEMBH Ha OCHOBE OCO3HAHHOTO TPUHSTHS
LIEHHOCTEN CEMEWHOM )KU3HU.

MeTanpeaMeTHbIe Pe3VabTaThl 0TPAXKAIOT
1) YMCHHUE CaMOCTOATCIIBHO ONPCACTATL LEIN ACATCIBHOCTU M COCTABJIATH IIJIAHBI
JCATCIBHOCTH, CaMOCTOATEIBHO OCYHIECTBJIATD, KOHTPOJIUPOBATH u KOPPEKTUPOBATH
ACATCIIBHOCTD, MCIIOJB30BAaTh BCC BO3MOXKHBIC PECYPChI M1 AOCTHXKCHUSA IMOCTAaBJICHHBIX ueneﬁ n
pcalin3anuu IIaHOB ACATCIIBHOCTHU, BBI6I/IpaTB YCICIIHBIC CTPATCTHUU B PA3JIMYHBIX CUTYyallUAX.

2) yYMEHHUE TPOJYKTHBHO OOIIAThCS W B3aUMOJICHCTBOBATh B TPOIECCE COBMECTHOM
NESTENbHOCTH, YUYUTHIBATH MO3UIMH JPYrHX YYaCTHUKOB NESTEIBHOCTH, 3()(HEKTUBHO pa3pemiath
KOH(JIMKTHI;

3) BJIQJICHUEC HABBIKAMH II03HABATEIBHOW, Y4EOHO-UCCIIEIOBATEILCKOM M MPOSKTHOU

NesITeNIbHOCTH, HaBBIKAMU pa3pelieHus MpoosieM; ciocoOOHOCTh U TOTOBHOCTh K CAMOCTOSITEIbHOMY
MTOMCKY METO/IOB PELICHUS MPAKTUYECKUX 3a]a4, IPUMEHEHHUIO PA3IMYHBIX METOJIOB MIO3HAHUS;

4) TOTOBHOCTh M CIIOCOOHOCTh K CaMOCTOSITENIbHON MH(OPMALMOHHO-TI03HABATEIbHON
NeSITeNIbHOCTH, BIIaJICHUE HaBBIKAMH MOJY4YEeHHs] HEOOX0AMMOM HH(OPMAIMK U3 CIOBapel pa3HbIX
TUIIOB, YMEHHUE OPUEHTUPOBATHCA B PA3JIMYHBIX UCTOYHUKAX MH(OpMAIMU, KPUTUIECKH OLICHUBATH
Y UHTEPIPETUPOBATH UHPOPMALIHIO, TTOTYUAEMYIO

5) Y3 pa3IUYHbIX UCTOYHHUKOB;

6) YMEHHME HCIOJIb30BaTh CpeICTBA HH(POPMAIMOHHBIX W  KOMMYHHKAIIMOHHBIX
texnosoruit (nanee — MKT) B pelieHMN KOTHUTUBHBIX, KOMMYHUKATUBHBIX M OPraHU3allMOHHBIX
3ama4y ¢ coOmrojieHueM TpeOOBaHMI SPrOHOMHUKHM, TEXHHUKH O€30MacHOCTH, THUTHEHBI,
pecypcocOepexeHusi, MPaBOBBIX U 3TUYECKUX HOPM, HOPM HH(POPMAIIHOHHOM O€30TIaCHOCTH;

7) YMCHHEC ONPCACIIAATh HA3HAYCHUC U (l)yHKI_II/II/I Pa3JINYHBIX COLUAJIBHBIX HHCTUTYTOB,

8) YMCHHEC CaMOCTOATCIBHO OLCHHWBATH U TNIPHUHHUMATL PCHICHUA, OIPCACIIAOIINC
CTPATCTUIO NOBCACHUA, C y‘léTOM TpaKAaHCKUX U HPAaBCTBCHHBIX I_ICHHOCTeﬁ;

9) BJIAICHUC A3BIKOBBIMU CPEACTBAMU — YMCHHUEC SACHO, JIOTUYHO U TOYHO HU3JIaraTb CBOIO

TOYKY 3PEHMs, UCII0JIb30BaTh aICKBATHBIC SI3bIKOBBIE CPEJICTBA;
10)  BnajgeHue HaBBIKAMHU TIO3HABATEILHON pEPIEKCHM KaK OCO3HAHUS COBEPIIACMBIX
JEUCTBUNM U MBICIMTEIBHBIX IIPOLIECCOB, UX PE3YyJIbTaTOB U OCHOBAHMI, T'PAHUIl CBOECTO 3HAHUA U
HE3HaHUs, HOBBIX ITO3HABATEINIBHBIX 33J1a4 U CPEIACTB UX JOCTUKECHUS.
11)  oBmaseHHWe COCTABIAIONIMMHU IMPOCKTHOW M HMCCIEAOBATEIBCKOH AEATENBHOCTH IO
M3YUEHHIO O0IMX OMOJIOTHYECKUX 3aKOHOMEPHOCTEH, CBOWCTBEHHBIX KUBOM NMPHUPO/IE;



12)  yMmMeHHE CaMOCTOSTEIBHO OINPENCISATh IETM U COCTABIATH IUIAHBI, CIIOCOOHOCTH
CaMOCTOSITEJIBHO OCYIIECTBIIATh, KOHTPOJHPOBATH U KOPPEKTUPOBATH Y4EOHYIO M BHEY4EOHYIO
(BKJIIOUas BHEIIKOJIBHYIO) JIEATEIbHOCTh, BBIOMpATh YCIEHIHBIE CTPAaTerHH B  Pa3IHYHBIX
CUTYaLUsIX;

13) yMeHHME OCYIIECTBIISATH CAMOCTOSTEIBHYI  HMH(OPMAIMOHHO-TI03HABATEILHYIO
NeATeNbHOCTh, BKJIIOYAs YMEHHE OPHUEHTHUPOBATHCS B PA3IUYHBIX HCTOYHHMKAX HWH(MOpPMAIIHH,
KPUTHYECKH OIICHUBAaTh M HMHTEPIPETHPOBATH HWHPOPMALNIO, TMOJNyYaeMyl U3 Pa3IUYHBIX
HCTOYHUKOB.

Pezynamuenuie:

J CaMOCTOSITEJILHO ~ONPENENsTh 1eJK, 3aJaBaTh MapaMeTpbl MU KPUTEPHUH, IIO
KOTOPBIMMOYKHO OTIPEJIETUTh, UYTO IIeJIb JOCTUTHYTA,;

. OIIEHUBATh BO3MOJKHBIE TIOCIIEJCTBUSI JIOCTH)KCHHUS TIOCTaBICHHOM 1€MW B

HCETCHBHOCTH,CO6CTB€HHOﬁ KHU3HU HW KU3HHU OKpYyXXaromux J'II-OI[GfI, OCHOBBIBasiICb Ha
COOOpaXEHUSIXITUKU U MOPAIIH;

. CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIE 3aJ]aul B 00pa30BaTEIbHOM AEATENBHOCTH
Y KU3HEHHBIX CUTYAIIHSIX;

J OIIEHUBATh pPECYpChl, B TOM YHCJIE€ BpeMs H Jpyrue HeMaTepuaibHbIC
pecypchbl, He0OX0AMMbIe JTSI TOCTHUKEHHUS TTOCTABICHHON 11ETIH;

. BBIOMpAaTh TYyTh JIOCTKECHUS II€NIM, IUIAHUPOBATh PEIICHHE TOCTABJICHHBIX
3a/1a4,0NITUMHU3HPYS MaTepUaIbHbIE U HEMaTepuaIbHbIC 3aTPATHI;

. OpraHu3oBbIBaTh  A(O(PEKTUBHBIA  TOUCK  PECYpPCOB,  HEOOXOAMMBIX IS
JOCTYKCHHUSTIOCTABICHHON 1IETTH;

. COTOCTABJIATh MOJyYECHHBIH pe3ylbTaT JEATENbHOCTH C IOCTAaBICHHOW 3apaHee
LENbIO.

Ilo3nasamenshoie:

° WCKaTh W HAXOIuTh OOOOIIEHHBIE CIOCOOBI pelieHus 3aaad, B TOM YHCIE,

OCYILIECTBIIATh Pa3BEPHYTHIN MHPOPMAIIMOHHBIN MOUCK U CTABUTH HA €0 OCHOBE HOBbIE (yueOHBIE
UII03HABATENIbHBIC) 3a/1a4H;

L4 KPUTHYCCKU OLCHMNBATH u HHTCPIPETUPOBATH I/IH(l)OpMaI_II/IIO C Pa3HBIX
HO3HHPII>'I,paCHO3HaBaTB u (1)I/IKCI/IpOBaTB IIPOTHUBOPCHHA B HH(bOpMaHHOHHBIX HCTOYHHUKAX,
L4 HCIIOJIB30BATh Pa3InYHBIC MOJACIBHO-CXEMATUYCCKHUEC cpe€acTBa JJIA

MpEACTAaBICHUACYIICCTBECHHBIX CBsA3el M OTHOMGHHﬁ, a TaKxXKe HpOTHBOpG‘lHﬁ, BBISIBJICHHBIX
BI/IH(bOpMaI_[I/IOHHI)IXI/ICTO‘lHI/IKaX;

L4 HaxoJuTb W MPUBOAUTH KPUTHUYCCKUC AaApPTYMCHTBI B OTHOIICHUU HeﬁCTBHﬁ n
CY)KHGHHﬁHPYFOFO; CHOKOMHO | pPa3yMHO OTHOCHUTBCI K KPUTHYCCKUM 3aMCUYAHUSIM B
OTHOILLIEHUHCOOCTBEHHOTO CYXKIACHUS, paCCMAaTPUBATh UX KaK PECYpPC COOCTBEHHOIO Pa3BUTHA;

L4 BBIXOJIUTD 3a paMKHu lee6H0r (6] npeamera n OCYHICCTBJIATDH
I_[eJ'IeHaHpaBHeHHBIﬁHOPICKBO3MO)KHOCT€I>1 JJI1 HIMPOKOTI'O IIEPEHOCA CPCACTB U croco0oB HeﬁCTBHH;

L4 BBICTpanMBaThb HHAUBUAYAJIbHYIO 06p330BaTeHLHYIO TPaCKTOpPHUIO, YYHUTBIBAsA
OTpaHHUYCHUA CO CTOPOHBI APYIUX YHACTHUKOB U PECYPCHBIC OT'PAHUYCHUA;

L4 MCHATDb U YACPKHUBATH PA3HBIC ITIO3UITUU B MO3HaBaTEIbHOM JeSITEIhHOCTH.

Kommynukamusnble:

L4 OCYIICCTBJIATL JACJIOBYIO KOMMYHHUKAIIMKO KakK CO CBCPCTHUKaMH, TaK H CO

B3pOCIBIMU(KAaK BHYTPU OOpa30BaTENbHOW OpraHU3aIlMK, TaK M 3a e¢ NpeieiaMu), MOJA0HpaTh
napTHEPOB Ui JIEJIOBOH KOMMYHHMKAIIMM HWCXOJS W3 COOOpaXCHUH  pe3yJbTaTUBHOCTU
B3aMMOJIENCTBHS, a HE TUYHBIX CUMIIATHIA;

. MIPHU OCYILECTBJIICHUU TPYNIIOBON PabOThI OBITh KaK PYKOBOJUTEIIEM, TaK M YICHOM
KOMaHJIbl B Pa3HBIX pOJIAX (TEHEpaTop WJCH, KPUTHK, UCIIOJHUTEb, BBICTYNAIOIINN, 3KCIEPT H
T.1.);

. KOOPJMHUPOBATh W BBIMIOJIHITH PabOTy B YCIOBHUSX PEAJIbHOTO, BUPTYaJIbHOTO W
KOMOWHUPOBAHHOTO B3aUMOJICHCTBUS;



L4 Pa3BCPHYTO, JIOTMYHO W TOYHO H3JIAratb CBOKO TOYKY 3pCHHA C HCIOJIb30BAHHCM

aICKBATHBIX (YCTHBIX u HI/ICBMCHHBIX) SA3BIKOBBIX CPCIACTB,
. pacrio3HaBaTh  KOH(QJIMKTHBIC

CUTyaluu n

OpeJoTBpamarh  KOH(IUKTHI

JOUXaKTUBHOM (pa3bl, BEICTpaMBaTh JEIOBYIO U 00pa30BaTEIbHYI0 KOMMYHHUKAIUIO, H30eras

JIMYHOCTHBIX OIICHOYHBIX CY)KHGHHfI.

IlpeaMeTHBbIE PE3YIbTATHI OTPAXKAKOT

1) ChopmMupoBaHHOCTh TPEACTABICHUI O MECTE XHMHUU B COBPEMEHHOW HAyIHOM
KapTUHE MHpa; MOHUMAHWE POJIM XUMHH B (OPMUPOBAHWU Kpyrozopa W (QyHKIMOHAIBHON

I'paMOTHOCTH YCJIOBCKA AJId PCIICHUA IMMPAKTUYCCKUX 3a0a4,

2) Brnanenne 0CHOBOMNOJIAralOIIMMUA XUMUYECKUMU TIOHATUSAMU, TEOPUIMH, 3aKOHAMH U
3aKOHOMEPHOCTSIMHU; YBEPEHHOE MOJIb30BAHUE XUMUYECKON TEPMUHOJIOTHEN U CUMBOJIUKOM;
3) Brnanenne OCHOBHBIMH METOJIaMH HAYyYHOTO MO3HAHMS, MUCHOJIB3YEMBIMH B XUMHHU:

Ha6J'IIO)IeHI/IC, OMmruCaHue€, MH3MCPCHUC, OKCIICPUMCHT,

yMeHue

00pabaThiBaTh, OOBICHATH

PE3YyIbTAaTbl MPOBCACHHBIX OIIBITOB M ACJIaThb BBIBOJAbI; IOTOBHOCTH U CHOCOOHOCTD IMPUMCHATH

MCTOAbI TO3HAHUA MMPU PCHICHUN NTPAKTUYCCKUX 3aaa4;

4) CpopMHUpOBAaHHOCT, YMEHHUS JaBaTh KOJWYECTBEHHBIE OIEHKHM ¢ IPOBOJUTH
pacy€ThI M0 XUMUYECKUM (popMysIaM U ypaBHEHUSIM;

5) Brnanenne mpaBmiamMu TEeXHWKHA O€30MACHOCTH TPH HMCIOJIB30BAHUU XUMHUYECKHUX
BEIECTB;

6) CopMHpOBaHHOCT, ~ COOCTBEHHOW TIO3WIIMKM IO OTHOIIEHWIO K XHWMHYECKOU

nH(pOpMalKHY, TOJy4aeMOl U3 pa3HbIX HCTOYHHUKOB.

BbinmycKHUK HA 0230BOM YPOBHE HAYYMTCS:

BbinyckHUK Ha 02a30BOM
YPOBHeE MOJYYUT BO3MOKHOCTH
HAYYNThCS:

- packphIBaThb Ha MpUMepax Pojb XUMHHU B (OPMUPOBAHUU
COBPEMEHHOM HAy4yHOW KapTUHbI MHUpPa M B MPAKTHYECKOU
JeSITeNIbHOCTH YEeJIOBEKa;

- JEMOHCTPHpOBaTh Ha TMpHUMEpPax B3aUMOCBS3b MEXKIY
XUMHEH U JPYTUMU €CTECTBEHHBIMU HAyKaMU;

- packpbIBaTh Ha MPUMeEPax MOJI0KEHHS TEOPUU XUMHUECKOTO
ctpoenust A.M. bytiepoBa;

- nmoHuMarh (uznueckuid cmbica Ilepuonmyeckoro 3akoHa
JI.V1. MenzeneeBa U Ha €ro OCHOBE OOBSCHATH 3aBUCUMOCTD
CBOMCTB XUMHUYECKHX JIEMEHTOB U 00pa30BaHHBIX MMH BEIIIECTB
OT AJIEKTPOHHOTO CTPOCHUSI AaTOMOB;

- OOBSICHATH NMPUYMHBI MHOTO0Opasusi BEIIECTB HAa OCHOBE
oOIIUX MpeICcTaBICH 00 X COCTaBe U CTPOCHUHY;

- TPUMEHATH MpaBUJIa CHUCTEMATHYECKOH MEeXIyHapOJAHON
HOMEHKJIATYpbl KaK CpEICTBa pPa3MueHUs W HUIACHTU(UKAINU
BEILIECTB M0 UX COCTABY U CTPOCHHUIO;

- COCTaBJISITb MOJIEKYJIIPHBIE W CTPYKTYpHBIE (HOPMYIIBI
OpraHMYeCKHUX BEIIECTB Kak HocuTened wuHbopManmuu o
CTPOCHHMH BEIIECTBA, €ro CBOWCTBAX W MPUHAICKHOCTH K
OIIPE/IEJIEHHOMY KJIaCCy CO€IMHEHMI;

- XapakTepH30BaThb OPraHUYECKHE BEIECTBA IO COCTAaBY,
CTPOGHMIO M  CBOMCTBAM,  YyCTaHaBIMBaThb  MPUYHUHHO-
CJIE/ICTBEHHBIE CBSI3M MEXJy JIaHHBIMU XapaKTEPUCTHUKAMHU
BEILIECTBA;

- MPUBOJAUTH MIpUMEPBI XUMUYECKUX peakiuii,
PacCKpBIBAOIIUX XapaKTepHbIE CBOMCTBa TUMAYHBIX
MPEACTABUTENEH KIIACCOB OPraHUYECKHX BEIIECTB C IENbI0 HUX

- WLTIOCTPUPOBATh Ha
npuMepax CTaHOBJICHHE u
ABOJIIOLIMIO OPTaHUYECKON XUMHH
KaKk Haykl Ha  pa3JInYHbIX
HUCTOPUYECKUX sTamnax ee
pa3BUTHS,

- HUCHOJNb30BaTb  METOJbI
HAy4YHOTO MO3HAHUS npu
BBITIOJTHEHUH MIPOEKTOB u
yueOHO-HCCIIeI0BATENbCKUX
3aJa4 10 U3YYEHUIO CBOIICTB,

CII0CO00B MOJTY4EeHUS u
pacro3HaBaHus  OpPraHUYECKUX
BCIIECTB;

- OOBACHATH TPUPOLYy U
CHocoOBI oOpa3oBaHus
XHMHUYECKON CBSA3H: KOBaJCHTHOM
(TmomsipHOA, HEMOJISIPHOH),
HOHHOM, METAJUTHYECKOMH,
BOJIOPOJIHOU - C LeIbIo
OIpEeaEIEHUS XUMHUYECKOMN
AKTUBHOCTH BEILIECTB;

- yCTaHaBJIUBATh
TEHETUYECKYI0  CBSI3b  MEXK]Y
KJIaccamu OpPraHuYeCcKUx
BEIIECTB  JUII  OOOCHOBaHHUS

MPUHIUITMAIBHON BO3MOYKHOCTH

5




UIACHTH(PHUKAIIMY ¥ 00bICHEHUS 00JaCTH IPUMEHECHHUS,

- TMPOTHO3MPOBATH BO3MOXKHOCTb MPOTEKAHUS XHUMHYECKHX
peakuuii Ha OCHOBE 3HAHUM O THUIAX XUMHYECKOW CBSI3U B
MOJIEKYyJIaX PEareHTOB M UX PEaKIMOHHOM CIIOCOOHOCTH;

- MCIIOJIb30BATh 3HAHUS O COCTABE, CTPOCHUHM M XHMMHYECKHX
CBOMCTBaxX BeIIeCTB i1 O€30MacHOro MNpPUMEHEHUs B
MPAKTUYECKON AEATEIbHOCTH;

- TpPUBOJAUTH TPUMEPHl MPAKTUYECKOTO HCIHOJIB30BAHUS
IPOAYKTOB  mepepaboTku HepTH W  TPUPOJHOTO  Trasa,
BBICOKOMOJIEKYIISIPHBIX COCIMHEHUI (monmaTHIICHA,
CHHTETHYECKOTO KaydyKa, alleTaTHOTO BOJIOKHA);

- TPOBOJUTH OMBITHl TI0 PACIO3HABAHUIO OPTaHUYECKUX
BEIIECTB: TJMIEPHHA, YKCYCHOW KHCIOTBI, HeTpeIeIbHbIX
KHUPOB, TIIOKO3BI, Kpaxmayia, OETKOB — B COCTaBe IHIIEBHIX
MIPOAYKTOB U KOCMETUYECKUX CPEJICTB;

- BJIAQJETh MpaBWJIaMHU M TpUEeMaMu Oe30TMacHON pabOTHI C
XAMHUYECKUMH BEIIECTBAMH H J1a00paTOPHBIM 000pyI0BaHUEM;

- yCTaHaBIIMBaTh 3aBUCHMOCTb CKOPOCTH XHMHYECKOU
PEaKIMH U CMEIICHHUS XUMUYECKOTO PAaBHOBECHUS OT Pa3IMIHBIX
(GaKTOpOB C IETBI0 ONPEACTICHUS ONTUMAIBHBIX YCIOBHA
MPOTEKAHHsI XUMUYECKHX TPOIIECCOB;

- TIPUBOJMTH TPUMEPHI THAPOJIHM3a COJICH B IMMOBCETHEBHOM
KU3HU YeJIOBEeKa;

- TNPUBOJUTH IPUMEPHI OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIX
peakuuii B TOpHUpPOJE, MPOU3ZBOJCTBEHHBIX IIpolLeccax H
KHU3ZHEJCSATEIbHOCTH OPTaHU3MOB;

- MIPUBOIUTH MIPUMEPBI XUMHYECKUX peaxiuii,
pPacKpbIBAIOIIMX  OOIIME XUMHUYECKHE CBOMCTBA IPOCTHIX
BEIIECTB — METAJJIOB U HEMETAILJIOB;

- TpPOBOJAUTH pacueThl HAa HAXOXJICHHE MOJEKYIIpPHON
dbopMyIbl yriaeBoaopoda MO MPOAYKTaM CrOpaHHus U IO €ro
OTHOCHUTENIbHOM IUIOTHOCTH M MAacCOBBIM JIOJIIM 3JIEMEHTOB,
BXOJILIUX B €r0 COCTaB;

- BIIQJETh NpaBWJIaMu 0O€30MacHOro OOpallleHUs C EIKUMHU,
TOPIOYMMH U TOKCHUYHBIMH BEIECTBAMH, CPEACTBAMH OBITOBOM
XUMHH;

- OCYIIECTBIISATh TOUCK XUMHYECKON wuHpOpMaLUU 1O
Ha3BaHUAM, HACHTU(UKATOpaM, CTPYKTYpHbIM  (opmynam
BEIIECTB;

- KPUTUYECKU OIICHHBATh M MHTEPIPETUPOBATH XUMUUYECKYIO
UHpOpMAIIMIO, COJAEpKAILYIOCS B COOOIICHUSX  CPEACTB
MaccoBoil uH(popmanmu, pecypcax HWHTepHeTa, HaydHO-
MOMYJSAPHBIX CTaThsIX C TOYKH 3pPEHHs] €CTeCTBEHHO-HAyYHOU
KOPPEKTHOCTH B IIENSAX BBISBICHUS OUIMOOYHBIX CYXKICHUH H
(dopmupoBaHus cOOCTBEHHOM MO3UIIHH;

- TMPEACTaBNATh NYTH peUIeHHs TJI00albHBIX MpodieM,
CTOSIIHUX nepen YeJI0BEUECTBOM: 9KOJIOTHUECKUX,
OHEPreTHYECKUX, CHIPEBBIX, U POJb XUMHUU B PEIICHUU ITUX
npobiem.

MOJTy4YCHUS OpPraHUYeCKUX
COEIMHEHUI 3a/laHHOr0 COCTaBa
U CTPOCHUS;

- YCTaHaBJIMBATh B3aWMOCBSI3H
Mexay GakrtamMu U TEOpHE,
OPUYMHON ¥ CIEACTBUEM TIpU
aHaJIM3€e MNPOOJEMHBIX CHUTyaLUN
U O0O0OCHOBAHWU TPUHHUMAEMBIX
pelIeHHiI Ha OCHOBE XMMHYECKHX
3HAHUM.




Paznen 2. TemaTHUYeCKOE IJIAHUPOBAHUE

Ne HanMeHoBaHMe TeMbl, pa3jena KoimuecTBo
4acoB
10 kaacc
Benenue. OCHOBBI OPraHNYeCKON XUMUU 1
1 Teopust cTpOEHUS OPraHUYECKUX COCTMHEHUN 2
2 YTr11eBoJOPOIbl U UX MPUPOAHBIE HCTOUHUKH 8
3 Kucnopoconepxanmme opraHi4ecKue COeIMHEHUS 10
4 A30TCoIepKalle OPraHnYeCKUE COECAMHEHHUSI 6
S) XUMUS U )KU3Hb. BUOJIOTMYeCcKN aKTUBHBIE OpraHMYECKUEe COETMHEHUSI. 4
6 HckyccTBEHHBIE U CUHTETUYECKHUE MOJTHUMEpPHI 3
Hmoezo 10 xknacc 34
11 kiace
1 Teopernueckue ocHoBbl XxumMuu.Ctpoenue aroma u [lepuoauueckuii 3aKoH 3
.. Menpeneena
2 CTpoeHue BelecTa. 14
3 XUMHUYECKUE pPeaKInu 8
4 BemecTBa, nx cBoiicTBa 7
5 XUMHS ¥ )KU3Hb 2
Hmozo 11 xnacc 34
Hroro 10-11 kaace 68

Cnucok nmpakTu4ecKux padoT u J1adopaToOpHbIX ONBITOB

10 kaacc

Ilpaxkmuueckue padomul

Nnentndukarnus opraHuuecKux CoeqMHEHUN

Pacno3naBanue miaacTMacc ¥ BOJIOKOH

Jlabopamopnusie onvimot

OnpeneneHHe QJIECMCHTHOI'O COCTaBa OPraHNYCCKUX COGI[I/IHCHI/Iﬁ

UsroroBnenne MOHCHCﬁ MOJIEKYJ YIJI€BOAOPOJ0B

O6Hapy>KeHHe HCIIPCACIIbHBIX COC,I[I/IHCHI/Iﬁ B XXMAKHUX He(bTerOIIYKTaX

[Tosyuenue u cBOMCTBA allETUIIEHA

OsznakomiieHue ¢ kouiekuuen «HedTs U mpoayKTHI ee nepepadoTKI»

CBolicTBa 3THJIOBOT'O CIIMpTa

CBoiicTBa TIIMIIEpUHA

CgoiicTBa (hopmanbaeruaa

O NG WINE

CBolicTBa yKCYCHOM KHCIIOTBI

-
©

CaoilicTBa XHUpPOB

-
=

CpaBHeHI/Ie CBOICTB pacTBOPOB MbLIA U CTUPAJIBHOTO IMOPOLIKa

[
no

CBolicTBa TIIFOKO3BI

-
w

CaolicTBa Kpaxmania

[
e

CaoiicTBa 0OEJIKOB

-
o1

O3HaKOMJICHHE C 06pa3uaMH IJI1aCTMaccC, BOJIOKOH U Kay4yKOB

om [Ipunoxenue 1




11 kaace

Ilpakxmuueckue pabomut

1. [Tony4enue, cobupanue n paco3HaBaHHUE ra30B

2 Pemenue skcriepuMeHTABHBIX 33724 HA UICHTU(DUKAIIUIO OPraHUIEeCKUX U
] HEOPraHWYECKUX COCTMHEHUN.

Jlabopamopnuie onvimot

KoHcTpynpoBanue nepuoanyecKoil Tabiuiibl 3IEMEHTOB € UCIOJIB30BAaHUEM KapTOYEK.

Ornpenenenre TUIa KPUCTAIUTMYECKOM PEIIeTKH BEIeCTBA U ONTMCAHUE €r0 CBOMCTB

O3HaKOMJICHHE C KOJUICKIIHCH MOJIMMEPOB: IJIaCTMACC U BOJIOKOH, U U3JICIINA U3 HUX.

HcnbiTanne BOJIbI HAa AKECTKOCTh. Y CTPAHEHHE KECTKOCTH BOJBI.

O3HaKOMJICHHE C MHWHCPAJIbHBIMU BOJAMU.

O3HaKOMJICHHE C JUCTICPCHBIMH CUCTEMaMHU.

Peakuust 3amenieHuss Meau *ene30M B pacTBOpPE MEHOTO KyIopoca.

Peakuuu, naymue ¢ obpazoBaHleM 0cajika, ra3a U BOJIBI.

[TosrydeHune kucnopoaa pas3iokeHUEM IEPOKCHIA BOJOPOA € TIOMOLIbIO OKCHIA
Mmapranua (IV) u xkatanasbl celporo kaproders.

© | N g~ wINE

[EY
©

[Tosydenune BO10poa B3aMMOAEHCTBHEM KUCIOTHI C IIUHKOM.

[EY
=

Paznuuanble ciydyan ruipoinsa cosei.

[EY
N

HcnbiTanne pacTBOPOB KUCIIOT, OCHOBAHHUM U COJIEW MHIUKATOPaMHU.

[N
w

B3anmopaericTBue CoISTHOM KUCIOTHI M PACTBOPA YKCYCHOM KHUCIIOTHI C METaJlJlaMU

[y
>

B3anmopeiicTBre COJISTHOM KUCIOTHI M PACTBOPa YKCYCHOM KUCJIOTHI ¢ OCHOBAHUSIMH.

[N
o

B3anmopeiicTBre COJISTHOM KUCIOTHI M PACTBOPA YKCYCHOM KUCIIOTHI C COJISIMH.

[y
&

[Tosydenne u CBOMCTBA HEPACTBOPUMBIX OCHOBaHUH.

[y
~

[M'uaponu3 XJIOpHUI0B U aleTaToB IMIETOYHBIX METAJIIOB.

O3HaKOMJIEHUE C KOJUISKIUSAMU: ) METAJIOB; 0) HEMETAJJIOB; B) KUCJIOT; T) OCHOBAHMIA;
1) MUHEPAJIOB ¥ OMOJIOTMYECKHX MATEPUAIIOB, COJICPKAIIINX HEKOTOPBIE COJIH.

-
®

Pasznea 3. Conep:xanue yueOHOro npeamera.
10 xmacc

BBenenue. OCHOBBI OPraHU4YeCcKO XUMHUHU

[Ipeamer  opranuyeckoil  xumuu. CpaBHEHHE  OpPraHMYECKUX  COEIMHEHHUU ¢
HeoprannueckuMu. [IpupoiHbie, HCKYCCTBEHHBIE U CHHTETUYECKHE COCTMHEHUSI.

Tema 1. Teopusi cTpoeHHsI OpraHUYECKHX COeTHHEHUIT (2 u)

BanentHocTh. XuUMHYECKOE CTPOCHHE KaK MOPSAIOK COCIUHEHUS aTOMOB B MOJIEKYIE
COTJIACHO MX BaJIEHTHOCTH. OCHOBHBIE MOJIOKEHUSI TEOPUU XUMHUYECKOTO CTPOCHUSI OPraHUYECKUX
coenuHeHuil. [loHATHE O TOMOJOTHH ¥ TOMOJIOTaX, M30MEPHU M U30Mepax. XuMudeckre GopMybl
Y MOJIEJIM MOJIEKYJI B OPTaHUYECKOW XUMUMU.

JdemoncTpanuu. Mojaenu MoJIeKysl TOMOJIOTOB U U30MEPOB OPraHUYECKUX COECITMHEHUMN.

Tema 2. YrieBogopoabl H HX NPUPOIAHbIE HCTOYHUKH (8 1)

I[Ipuponusiii ra3z. A n k a H bl. [IpupoaHbIi ra3 kak TOIIMBO. ['OoMoOJIOrMYECKUil psf,
M30MepHsl U HOMEHKJIATypa aJKaHOB. XMMHUYECKHE CBOMCTBA aJKaHOB (HAa IpUMEpE METaHa U
3TaHa): TOpPEHHUE, 3aMellleHNe, pa3jioKeHue U JeruapupoBanue. IlpumeHeHne ankaHoB Ha OCHOBE
CBOMCTB.

A 11 X € H bl. DTHIIEH, ero NoIydeHue (AeruIpupoBaHUEeM 3TaHa U JAETHIpaTalleld TaHoa).

XHMMHUYECKHE CBOMCTBA OTWJICHA: TOPEHUE, KA4YeCTBEHHBIE pEAaKUUU, THUApaTalus,
nonumepusanusd. [lonmaTuneH, ero cBoicrBa U NpuUMeHeHHE. [IpuMeHeHHe JTHIIEHa Ha OCHOBE
CBONCTB.




AnkaagueHsb U KayuyKk u llondarue 06 ankaaueHax Kak yriieBoJOpoJax ¢ IBYMs
JIBOMHBIMU CBS3SIMH. XHMHUYECKHME CBOWcTBa Oyramuena-1,3 u w3ompeHa: oOeCI[BEUHBAHHE
OpOMHOI1 BOBI M OJMMEpH3aIKs B Kaydyku. Pe3una.

A 1 XK ¥ H bl. ALIETWIEH, €r0 TMOJyueHHE MHUPOIM30M METaHa U KapOWUIHBIM CIIOCOOOM.
XVUMUYECKUE CBOMCTBA alleTUJICHA: TOPCHHE, OOCCIIBEUMBAHHE OPOMHOW BOJIBI, TIPUCOCIUHEHUE
XJI0poBOAOpoa U ruapatanus. [IpuMmeHeHue aneTuieHa Ha OCHOBE CBOMCTB.

b e u 3 0 5. [lonyueHnne OeH30/1a U3 rekcaHa U aleTuIeHa. XUMUYECKUE CBOMCTBA OeH30.1a:
ropeHue, rajloreHupoBanue, HuTpoBanue. [Ipumenenne 6eH301a HA OCHOBE CBOIMCTB.

H e ¢ T b. CocraB u mepepabotrka Hedptu. Hedrenpomykrsl. bensun u mousTHe 00
OKTaHOBOM 4HCJIE.

Jlemoncrpamun>. Topenue anermiena. OTHOLIGHHE STHICHA, ANCTHICHA W OCH307MA K
pacTBopy nepMaHranara kanus. [losyuenue sTuiieHa peakuueil AeruapaTaiii 3TaHOa, alleTUIeHa
KapOUIHBIM crocoboMm. PaznoxeHue kaydyyka @pH HarpeBaHWM, HCHBITAHUE TMPOAYKTOB
pa3iokeHus Ha HenpeaeabHocTh. Komekuns o0pa3inoB HeQpTH U HePTEIPOIYKTOB.

Jlabopamopnvie onvimol.

1. Onpeoenenue s31eMeHmHO20 cOCMABa OP2aAHULECKUX COEOUHEHUII.

2.M320moenenue mooenetl MONeKy yene8000p000s.

3. Obuapysicenue HenpeoenbHbLX COeOUHEHUL 8 HCUOKUX HedhmenpoOyKmax.

4. Ilonyuenue u ceoucmesa ayemunena.

5. Osnaxomnenue c xonnexyueu «Heghms u npodykmol ee nepepabomru.

Konumponvnasa paooma Nel no meme: «Y2neeo0opoow»

Tema 3. Kucaopoxacogepxamme OpraHuyeckue COeJHMHEHMS] M HMX NPHUPOJAHBbIE
ucrounuku (10 u)

EnuHCTBO XMMHYECKON OpraHu3alMy JKUBBIX OPraHU3MOB. XHMMHMUYECKHI COCTAB >KHMBBIX
OpraHU3MOB.

C nmu p 1 b. [logydenue sTaHona OpOXKEHHWEM TJIIOKO3bI M THApPATAUCH JTHIICHA.
I'uapokcunbHas rpymnmna kak GyHKInoHansHas. [IpeacraBienre o BOJOPOIHOM CBA3U. XUMUUYECKHE
CBOMCTBa 3TaHOJIA: TOPEHHUE, B3aUMOJCWCTBHE C HATpHEM, OOpa30BaHHUE MPOCTHIX U CIOMXKHBIX
3¢upoB, okucieHue B anmpAerui. [IprMeHeHue 3TaHOIa HA OCHOBE CBOMCTB. AJIKOTOJIM3M, €ro
MOCJIEACTBUS U NPEIYIPEKICHUE.

[londatne o mpenenbHBIX MHOTOATOMHBIX CIHMpPTax. [JMUEpUH Kak MpeACcTaBUTEb
MHOIOATOMHBIX cnupToB. KauecTBeHHass peakuuss Ha MHOroaroMHele cnupThl. [IpuMenenue
[JIMLEPHUHA.

® e no 1. llonydyenue geHona KOKCOBaHUEM KaMEHHOTO yriisl. B3anMHoe BIUsSHUE aTOMOB
B MoJieKyle ()eHoJIa: B3aUMOJCHCTBHE C TUAPOKCUAOM HATpPUsS U a30THOU KucioToil. [Ipumenenue
(beHoJ1a Ha OCHOBE CBOMCTB.

A1 b aer u bl [lonydeHue anbAeruioB OKUCICHUEM COOTBETCTBYIOLIUX CIHPTOB.
XHUMHUYECKUE CBOMCTBA albJECTUIOB: OKUCIECHUE B COOTBETCTBYIOILIYIO KHCIOTY U BOCCTAHOBJICHUE
B COOTBETCTBYIOIMUIA criupT. [Ipumenenue hopManbaeruaa u aneTanbIeruia Ha OCHOBE CBOMCTB.

KapObounoBwre kKkuciaoTsl. [lonydeHne kapOOHOBBIX KHCIOT OKHCICHHUEM
aNbJIeru/I0B. XUMUYECKUE CBOMCTBA YKCYCHOUW KHCIOTHI: OOIME CBOMCTBA C HEOPraHUYECKHUMHU
KUCTOTaMH M peakius sTepudukanuu. [IpuMeHeHHe YKCYCHOW KHUCIOTHI HAa OCHOBE CBOWCTB.
Bericine xupHbIie KUCIOTHI Ha IPUMEPE NAIbMUTUHOBOM U CT€apUHOBOI.

CnoxHbe 2pups u X up bl. [lomydeHue clIoxHBIX 3(QUpPOB peakuuen
stepuukanuu. CrokHble dPUPHI B TpUPOJE, X 3HadeHHe. [IpuMeHeHue ClIoXHBIX (UPOB Ha
OCHOBE CBOMCTB.
XKupsl kak crnoxHeie d3(Upbl. XUMHUYECKHE CBOWCTBA JKHUPOB: TUAPOIU3 (OMBIICHHE) U
TUAPUPOBAHUE KUIKUX KUPOB. [[prMeHeHne )KMpoB Ha OCHOBE CBOMCTB.

2Cm. [Ipunoxenue 1



Y reBo bl YIIEBObI, 3HAUEHHE YTIIEBOJIOB B )KMBOUM MPUPOJIEC U B KU3HU YeJIOBEKa.
['moko3a - BEmecTBO ¢ JABOWCTBEHHOW (DYHKIMEH - anbIerugocnupT. XUMHYECKHUE CBOKCTBA

[JIFOKO3bl:  OKHCIIEHHE B TJIIOKOHOBYIO KHCIIOTY, BOCCTAHOBJIGHME B COpOHUT, OpoOKeHHe
(MoJ0uHOKHCIIOE U criupToBOE). [IprMeHeHue rioK03bl Ha OCHOBE CBOMCTB.

demoncTpauuu. OkxucieHue coupra B ajpjaeru]. KauecTBeHHass peakuus Ha
MHOroaroMuble cnupThl. Kosmekuusi «KameHHBI yroiab W MPOAYKTHI €ro MepepadOTKM.
KauecTBeHHble peakmum Ha (eHOJ. Peakius «cepeOpsHOTO 3epKayia» ajibJCTHUAOB M TIFOKO3BI.
OxkucrieHne ajabJeTU/IOB U TIIIOKO3bI B KUCJIOTHI ¢ nmomoinbio ruapokcuaa menu (I1). Tomyuenue
YKCYCHO-3THIIOBOTO 3(upa. KauecTBeHHas peakius Ha KpaxMall.

Jlabopamopnvieonsvimut.

6. Ceoticmea smuno8o2o cnupma.

7. Ceoticmea enuyepuna.

8. Csoiicmea gpopmanvoezuoa.

9. Csoticmea yKCYCHOU KUCIOMDL.

10. Ceoticmea scupos.

11. Cpasnenue ceoticmeé pacmeopos Mulia u CMUpaibHO20 HOPOUIKA.

12. Ceoticmea entoko3wi.

13. Ceoticmea kpaxmana.

Tema 4. A3zorcoaepskamue coeJMHEHUS U UX HAXO0KICHUE B :KUBOI npupone (6 1)

A M u H bl [lonstue 06 amunax. [lodydyeHue apomMaTH4eCKOro aMHHA - aHWIMHA - W3
HUTPOOEH30J1a. AHWIMH KaK OpPTaHMYeCKOe OCHOBaHHWE. B3amMmHOE BIMSHHE aTOMOB B MOJICKYJIE
aHWJIMHA: OCJIa0JICHHE OCHOBHBIX CBOMCTB W B3aWMOJEHCTBHE ¢ OpomHOU Bomoi. IlpumeneHue
AQHWJIMHA HA OCHOBE CBOMWCTB.

AMUHOKHUCITO T bl [lodydeHrne aMUHOKHUCIOT U3 KapOOHOBBIX KUCIOT U THAPOIU3OM
OETIKOB.

XWMHYECKHE CBOMCTBA AMHHOKHCIOT KaK aM(OTEpHBIX OpPraHUYECKHX COCAMHCHUM:
B3aUMO/JICHCTBUE CO MIeJI0YaMH, KHCIOTaMH U JAPYr C JPYroMm (peaxiusi MOJIHKOHJIEHCAIINH).
[lentunHas cBsA3b U nonunenTuAbl. [IppumMeHeHne aMMHOKHACIOT HA OCHOBE CBOMCTB.

b e 1 x u. Ilonyuenne GenkoB peakuuel MONMKOHIEHCAIMM aMHHOKHUCHOT. [lepBuunas,
BTOpPUYHAS U TPETHUYHAs CTPYKTYpbl OenkoB. XHMHUYECKHE CBONCTBA OCJIKOB: TOpEHHE,
JIeHaTypalus, THAPOJIN3 U [IBETHbIE peakluu. buoxumuyeckre pyHKIUNA OEIKOB.

['eneTnyeckas CBSI3b MEXKy KJIaCCAMH OPraHUYECKUX COCTUHEHUMN.

HyxnennoBbie kucioThl. CHHTE3 HYKJIEMHOBBIX KHCIIOT B KJIETKE W3 HYKJIEOTHAOB. OOmuit
wiaH ctpoeHus Hykieotuaa. CpaBHenue ctpoenus u ¢ynkuuii PHK u JIHK. Pons HyknenHOBBIX
KHCIIOT B XpaHEHUU M Tepenade HacieAcTBeHHON uH(opmarmu. [loHATHE 0 OHOTEXHOJIOTUU H
TE€HHOU MH)KEHEPUH.

JdemoncTrpaunu. B3auMojelicTBMe aMMUaka UM aHUJIMHA C COJISTHOM KHCIOTOM. Peakuus
aHWwIMHa ¢ OpoMHOM BomOH. JloKazaTenbCTBO HadMuusi (PYHKIHMOHAIBHBIX TPYII B pPacTBOpax
aMUHOKHCIIOT. PacTBopenue u ocaxaenue 6enkoB. L[BeTHbIe peakinu OETKOB: KCAHTOIPOTEUHOBAS
u OuyperoBas. 'opeHure nTuybero nepa u mepcTsiHONH HUTH. Moaens mosekynsl JTHK. Ilepexoast:
3TaHON —» ATUJIEH JTUJICHTIIMKOIb —> 3TUieHruKonaT menu (Il); stanon — sTaHane — STaHOBas
KHCIIOTA.

Jlabopamopuutitonsvim.

14. Ceoticmea benkos.

Ilpakmuueckaa paodoma Nel. «Hoenmugurkayusa opeanuyeckux coeOUHeHuily.

Tema 5. Xummus u )ku3Hb. BHo0THYeCKH aKTUBHBIE OpraHuYecKkne coeqnnenus (4 )

® ep™MeHT . OepMEeHTH Kak OHMOJIOTUYECKHE KaTaaU3aTOphl OENKOBOW MPUPOIBI.
Ocobennoctu (pyHKIIMOHUpPOBaHUSI (epMEHTOB. Poilb (pepMEHTOB B JKU3HENESATEIBHOCTH >KUBBIX
OPraHu3MOB U HapOJHOM XO35ICTBE.

10



B urtawmu H b Ilomatue o BurammHax. HapymeHus, CBA3aHHbIE C BUTaMHHAMM:
aBUTAMUHO3bI, THIIOBUTAMHMHO3Bl M THIIEPBHUTAMHHO3bL. Butamman C Kak mpencTaBUTENb
BOJIOPACTBOPHUMBIX BUTAMUHOB U BUTAMUH A KaK IPEJICTABUTENb KUPOPACTBOPUMBIX BUTAMUHOB.

I' o p M 0 H bl [loHATHE O TOPMOHAX KaK I'YMOPAJIbHBIX PErYJIATOPaX KU3HEAEATEIbHOCTU
KHUBBIX OpraHu3MoB. VHCYIMH W aJpeHaTuH KaK NpeACTaBUTENH TOpMOHOB. llpodumakruka
caxapHoro auabera.

Jle xkapcTB a. JlekapcTBeHHas XUMUSA: OT arpoOXUMHMH JI0 XMMHOTEpANUU. ACHHPUH.
AntuOnoTMkn W jaucbakrepuo3. Hapkotuyeckme BemectBa. Hapkomanus, Ooppba u
npo(UITaKTHKA.

JemoncTpanum. Pa3noxeHue nepokcuaa BOAOpoJa KaTajla3od ChIPOrO Msca U ChIPOTO
kaptodens. CMC, conepxamux sH3uMbl. Mcnbitanue cpensl pactBopa CMC HHAMKATOPHOMN
Oymaroii. 3HaKOMCTBO € 0OpaslamMu NpernapaTroB JAOMAIIHEH, JTa0OPaTOPHOM M aBTOMOOMJIHHOM
anTeuKH.

Tema 6. HckyccTBeHHbIe H CHHTETHYeCKHe NOJUMeEpHI (3 u)

MckyccTBeHHB € MOJHUM e p bl [lonydeHHE UCKYCCTBEHHBIX MOJIMMEPOB, KaK
MPOJAYKTOB XUMHUYECKOW MOIU(PUKAIMU TPHUPOJTHOTO TOJUMEPHOTO ChIpbA. VCKyCcCTBEHHBIE
BOJIOKHA (aIleTaTHBIA MIEJK, BUCKO3a), UX CBOWCTBA U MPUMEHEHHUE.

CuHTETHUYECKHUE MOJUMEe p bl. [lomydeHne CUHTETUYECKHX IMOJTUMEPOB
peaknusIMH  TOJIMMEpU3aluil W MojukoHAeHcanmuu. CTpykTypa TOJUMEpPOB  JIMHEWHas,
pa3BeTBIEHHAs M TPOCTPAaHCTBEHHas. [IpeacTaBUTENN CHUHTETHYECKUX IIJIACTMACC: TOJUATHIICH
HU3KOTO W BBICOKOTO JIABJICHHS, MOJHMMPONUICH U MONMUBUHUIXIOpHA. CHUHTETUYECKHE BOJIOKHA:
JIABCAH, HUTPOH M KaIlpOH.

JemoncTpaumnu. Komiekuus miactMace U u3fenuil u3 Hux. KoJuieKuu NCKyCCTBEHHBIX U
CUHTETUYECKN BOJIOKOH W U3EIINNA U3 HUX.

Jlabopamopnutiionvim.

15. O3nakoMiieHHE ¢ 0Opa3laMu IJIACTMACC, BOJIOKOH U Kay9yKOB.

Ilpakmuueckasa padooma Ne2. «Pacno3nasanue niacmmacc u 60J10KOH ).

KonTpoabHass padora Ne2 mo teme: «O0001IeHne 3HAHUI MO KYPCY OPraHM4ecKoi
XUMM D)

Conep:xanue yuyeOHOr0 nmpeamera.
11 kaace

Tema 1. Teopernueckue ocHOBbI XuMHH.CTpoeHHe aTOMa U NepUoOAUYecKuii 3axkoH /I,
N. Menneneena (3 4.)

OcHogHble cgedeHusi o cmpoenuu amoma. SIApo: TPOTOHBI M HEUTPOHBL. M30TOMBI.
DNEeKTPOHBL. JJNEKTpPOHHAas 000JOYKa. DHepreTudeckuii ypoBeHb. (COOEHHOCTH CTPOCHUS
AIIEKTPOHHBIX 000JI0UEK aTOMOB JIEMEHTOB 4-T0 U 5-TO MEeproI0B neproarnueckoi cucremsr 1. U.
MenneneeBa (nepexoaHbIX 37eMeHTOB). [ToHsATHE 00 OpOUTAISIX. S- U P-OpOMTAIN. DJIEKTPOHHBIE
KOH(UTYpalui aTOMOB XUMHYECKUX 3JIEMEHTOB.

Ilepuoouueckutii 3axon /[. M. Menoeneesa 6 cgeme yuenus o cmpoenuu amoma.

Otkpeitue /[I. M. MenzaeneeBelM nepuoauueckoro 3akoHa. llepmomnueckas cucrema
xuMudeckux snementoB Jl. M. Menzeneea - rpagpuueckoe 0ToOpakeHHE MEePUOIMIECKOTO 3aKOHA.
@U3NYECKUI CMBICII TOPSAKOBOTO HOMEpPA DJJIEMEHTa, HOMEpa IEpHOJAa M HOMEpPA TIPYIIIHI.
Banentnbie snekTpoHbl. [IpuuuHBl HW3MEHEHUs CBOWCTB 3JIEMEHTOB B IepUOJax M Tpymmax
(T1aBHBIX MOATPYIIIAX).

[Tonoxenune BoaOpO/Ja B MEPUOANYECKON CUCTEME. 3HAUYEHUE NMEPHOAMYECKOIrO 3aKOHA U
MEPUOJNYECKON CUCTEMBI XUMHYecKuX 3nneMeHToB JI. M. MenneneeBa nis pa3BUTHS HAyKu U
MMOHMMAaHMSI XUMHUYECKOU KapTUHBI MUpA.

JemoncTpanuu. Paznnunbie GopMbl NEPUOTUIECKON CUCTEMbI XUMUYECKUX AJIEMEHTOB /.
N. Menneneesa.

Jlabopamopmnuiii onvim.

11



1. Koncmpyuposanue nepuoouueckoii mabauyvl 21eMeHmos ¢ UCHOIb308AHUEM KaAPMOYeK.

Tema 2. CTtpoenne BemecTBa (14 4.)

Honnaa xumuueckas ceéa3p. Katmonsl u anuonsl. Kiaccuduxanus wnonoB. HonHble
KpUCTaJIIM4ecKue pemerku. CBOWCTBa BEHIECTB C TUM TUIIOM KPUCTAIUIMUECKUX PELIETOK.

Kosanenmnaa xumuueckas c643b.INeKTpooTpHLaTeNbHOCTE. [lonsgpHas u HenosspHas
KoBaJieHTHbIE CBs3U. Jlumonb. IlosispHOCTH CBA3M M MOJIAPHOCTH MOJIEKyJbl. OOMEHHBIH U
JIOHOPHO-aKLENTOPHBIA MEXaHU3Mbl 00pa30BaHUs KOBAJIEHTHON CBSI3U. MOJIEKyIsIpHbIE U aTOMHBIE
KpUCTaJIIM4ecKue pemeTkd. CBOKWCTBA BEIIECTB € 3TUMU TUIIAMU KPUCTANIMYECKUX PELIETOK.

Memannuueckaa xumuyeckas c6:a3b. (OCOOCHHOCTH CTPOCHHMS aTOMOB METaJlIOB.
Merannuueckass XMMHYECKash CBSI3b W MeTaJUIMYecKas Kpucramiumdeckas pemierka. CBolicTBa
BEIIECTB C 3TUM THIIOM CBS3H.

Booopoonas xumuueckas ceésa3p. MexMOJIEKyIsIpHas U BHYTPUMOJIEKYJISIPHAs BOJOPOIHAS
CBS3b. 3HAUE€HUE BOJIOPOJHOMN CBS3M [yl OpraHU3alii CTPYKTYp OMOTIOJIMMEPOB.

Ilonumeper. IlnactMaccel: TEpMOIUIACTBI M PEAKTOIUIACTBI, MX MPEACTABUTENH U
npuMeHeHue. BosokHa: npupoaHbie (pacTUTENbHbBIE U )KUBOTHBIE) U XUMUYECKHE (MCKYCCTBEHHBIE
U CUHTETHYECKHUE), UX MPEACTaBUTEIN U IPUMEHEHHUE.

l'azo0bpasnoe cocmosinue eewjecmea. Tpu arperatHelx COCTOSHHS BOJbl. OCOOEHHOCTH
CTpoeHUs ra30B. MoJsipHbIil 00beM ra3000pa3HbIX BELECTB.

[Ipumepbl ra3o000pa3HBIX MPHUPOAHBIX CMECeW: BO3AyX, MPHUPOJAHBIN Tra3. 3arps3HeHue
aTMocdepsl (KUCIOTHBIE JOXIHW, MapHUKOBBIM 3(pdexkt) u Ooprdba ¢ HuM. IIpeacraBurenu
ra3o00pa3HbIX BEUIECTB: BOJOPOJI, KHCIOPOA, YITIEKUCIBbIA Ta3, aMMuakK, 3TWieH. VX moiydeHue,
coOMpaHue U pacro3HABaHUE.

Kuokoe cocmosanue sewyecmea. Bona. IlorpeGnenue BoJbpl B ObITY M Ha NPOU3BOJACTBE.
XKectkocTh BOJIBI U c1IOCOOBI €€ ycTpaHeHus1. MUHepallbHbIEe BOJbI, MX HUCIOJIb30BaHUE B CTOJIOBBIX
U JIe4eOHBIX LEIISX.

Knaxue KpucTaubl M UX IPUMEHEHHE.

Teepooe cocmosanue eewjecmea. AMOpQHBIE TBEp/ble BELIECTBA B MPHUPOJE U B KU3HU
4eJI0BEKAa, X 3HaYEHUE U IPUMEHEeHHEe. KprcTaumyeckoe CTpoeHue BEIECTBA.

Hucnepcnvie cucmemul. Ilonstue o aucnepcHslx cuctemax. JlucnepcHas ¢asza u
aucriepcuoHHas cpena. Knaccugukanuss AMCHEPCHBIX CHCTEM B 3aBUCHUMOCTH OT arperaTHoro
COCTOSIHUSL JMCIIEPCHOM cpelbl U JUCIepCUOHHOM (a3bl. ['pyboaucriepcHble CUCTEMBI: IMYIIbCUH,
CYCIIEH3UH, a3PO30JIH.

ToHKOIMCIIEPCHBIE CUCTEMBI: T€IIN U 30JIU.

Cocmae eewjecmeéa u cmecei. BemecTBa MOJEKYIIPHOIO U HEMOJIEKYISPHOIO CTPOCHHUS.
3aKOH IIOCTOSIHCTBA COCTaBa BEUIECTB.

[lonsiTue «mons» U ee pa3HOBUIHOCTU: MAccoBas (J10Ji1 3JIEMEHTOB B COCIUHEHUH, JOJIS
KOMIIOHEHTa B CMECH - JI0JIsl IPUMECEH, 7011 paCTBOPEHHOT'O BEILECTBA B PACTBOPE) U 0OBEMHAsL.
Jloais BBIXO/1a IPOJYKTA PEAKLIMM OT TEOPETUYECKH BO3MOKHOTO.

JemoncTpanuu. MoJenb KpUCTAUIMYECKOM pemieTku xjiopuzaa HaTpus. OOpasisl
MHUHEPAJIOB C HOHHOM KPUCTAJNINYECKOW PEUIETKON: KaubluTa, ranuTa. Moaenu KpucTaluInuecKux
PELIeTOK «CyXoro JbJa» (WM Hoxa), anMasa, rpaduta (wim kBapua). Mozaens mosekynast JJHK.
OO6pa3upl  mnactMacce  (peHonopopManbAeruIHble, MOJUYPETaH, MOJMATUIIEH, MOJIUIPOIUIIEH,
MOJIMBUHUIXJIOPHA) M u3Aeaus U3 HUX.OOpaslbl BOJOKOH (LIEpCTh, LIENK, AlleTaTHOE BOJIOKHO,
KallpoH, JIaBCaH, HEWIOH) W wu3fenuss u3 Hux. OOpa3ubl HEOpPraHWYECKUX IOJIMMEpPOB (cepa
IUTACTUYECKas, KBapll, OKCHJ AalIOMUHMS, NPUPOJHBIE ATOMOCWIMKATHI). MoJeab MOJSPHOTO
oObema ra3oB. Tpu arperaTHelX cocTOsiHUSL BoAbl. OOpa3lbl HaKUMM B 4YallHUKE U Tpydax
LEHTPAJILHOTO OTOIUIeHUs. JKeCcTKOCTh BOJBI M CIOCOOBI ee ycTpaHeHHs. [IpuOopbl Ha >KHIKUX
kpuctaimnax. OOpasipl pa3IMYHBIX JUCIEPCHBIX CUCTEM: SMYIbCUH, CYCIIEH3UH, a3po30JieH, renei
u 3o1eil. Koarymsiuus. Cunepesuc. Dpdext Tunmans.

Jlabopamopubvie onvimboi.

2. Onpedenenue muna KpUCMaiIudeckoll peuemxu 6euwecmea u ONUCanue e2o c8oUcCms.
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3. O3naxomaenue ¢ KoaieKyuell noaumMepos. NIACMMACC U 80J0KOH, U U30eIUsL U3 HUX.
4. Ucnvimanue 8600bl HA JHCeCMKOCMb. Y cmpaHneHue JHeecmKocmu 800bl.

5. O3naxomnenue ¢ MUHEpAILHBIMU BOOAMU.

6. O3nakomaenue ¢ OUCNEPCHLIMU CUCTEMAMU.
Ilpakmuueckasn paooma Nel. «Ilonyuenue, cooupanue u pacno3Hasanue 2a306».
KonTpoabHnas padora Nel no teme: «CTpoeHne BemecTBay.

Tema 3. Xumnueckue peakuuu (8 4.)

Peaxyuu, uoywue 6e3 uzmenenus cocmasa eewjecme. AIIOTPONUS U AJUIOTPOIHbBIE
Bujou3MeHeHus. [lpuumHbl aloTponuu Ha npuMmepe Moaudukanuii KUciIopoja, yriiepojia M
dbocdopa. O30H, ero Ouonoruveckast poJib. I3oMepsl u usomepus.

Peaxyuu, uoywue c usmenenue cocmaea eewjecmea. Peakuum coelvHEHUs, Pa3oKEHUs,
3aMelnieHuss M oOMeHa B HEOPraHMYecKOd U oOpraHuyeckodl xumuu. Peakumm 5k30- u
sHAOTEpMHUUECKUE. TernoBol ApGeKT XMMUYECKOW peakuud U TEPMOXUMHUYECKHE ypaBHEHUS.
Peaknuu ropeHus, Kak 4acTHBIN CIy4ail SK30TEPMUYECKHUX PEAKIUH.

Cropocmb  xumuueckoli peakyuu. 3aBUCHUMOCTb CKOPOCTH XHUMHUYECKOW peakuud OT
MPUPOJBI  PEarupyrouIuxX BEIIECTB, KOHILEHTpAluu, TeMIepaTyphl, IUIOMAA MOBEPXHOCTH
CONPUKOCHOBEHHS M KaTanuszatopa. Peakium romo- u rereporeHHsble. [loHdaTne o karanuze u
kartanu3atopax. @DepMeHTHl  Kak  OHOJIOTMYECKHE  KaTalu3aTopbl, OCOOEHHOCTH  MX
(GYHKIIMOHUPOBAHMUSL.

Obpamumocmov xumuueckux peaxyuti. HeoOpatumMble n oOpaTUMble XUMHUYECKHUE PEaKIUU.
CocTosiHME XMMHYECKOTr0 paBHOBECHS 111 0OpaTUMbIX XUMUYeCKUX peakiuii. CriocoObl cMetIeHHs
XMMHYECKOTO paBHOBECHUsI Ha TNpUMEpe CcHUHTe3a amMMuaka. [loHsATHEe 00 OCHOBHBIX HAy4YHBIX
MIPUHLMIIAX IPOU3BOJICTBA HA PUMEPE CUHTE3a aMMHAKa UJIN CEPHON KHUCIIOTHI.

Ponv  600v1 6 xumuueckou peakyuu. VICTHHHBIE pacTBOpBL. PacTBopUMOCTh W
KJacCU(pUKausi BEIIECTB MO H3TOMY MPU3HAKY: pacTBOPUMBIE, MaJlOpaCTBOPUMBIE U
HEpPACTBOPUMBIE BEIIECTBA.

DNEKTPOIUTHI U HEJIEKTPOJIUTHI. DNEKTPOIUTHYECKas aucconnanusi. Kucnorel, ocHoBaHUs
U COJIM C TOYKH 3PEHUSI TEOPHUU JIEKTPOJIUTUUECKON JUCCOIMAIIY.

XHUMHYECKUE CBOMCTBA BOJbI; B3aUMOJIEUCTBUE C METAJJIAMU, OCHOBHBIMU M KUCJIOTHBIMU
OKCHJAMHM, paslioKeHue U oOpa3oBaHUE KpUCTAUIOrHApaToB. Peaknuu ruaparanuu B
OpraHUYEeCKON XUMHH.

l'uoponuz opeanuueckux u HeopeaHudeckux coeouHenul. HeoOpaTUMBIH T'UAPOIU3.
OOpatumblii  THAPONHM3 Ccojel. [MApOIM3 OpraHMYEeCKUX COCAMHEHHUH M €ro IMpaKTHYEeCKOe
3HaQUE€HHE U1 TOJIyYEHHUs THAPOJM3HOIO CIUpPTAa W MblLIa. buonorumueckas poiab TUApou3a B
IJIACTUYECKOM M SHEPreTUYeCKOM OOMEHE BEIIeCTB U YHEPTHH B KIIETKE.

Oxkucnumenvno—eoccmanogumenvuvie  peaxyuu. CreneHb okucieHus. OmnpeneneHue
CTETeHU OKHCIeHus: 1o Qopmyne coenuHeHus. [loHsaTne 00 OKHCIUTENHHO-BOCCTAHOBUTEIBHBIX
peakuusax. OKUCIEHHE U BOCCTAHOBIIEHHE, OKUCIUTENb U BOCCTAHOBUTED.

Onexmpoaus. DNEKTPOJIU3 KAK OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIA MPOLECC. DIIEKTPOIU3
pacIuiaBoB M pacTBOPOB Ha IpHUMepe Xiopuaa Hartpus. [IpakThuueckoe NpUMEHEHHUE IEKTPOJIN3A.
DNEKTPOIUTUYECKOE MOTYUECHNUE ATFOMUHUS.

Jemoncrpanuu. [Ipespamenue kpacHoro gocdopa B Genbiif. O30HaTOp. Moenu MoseKyn
H-OyTaHa W M300yTaHa. 3aBUCHMMOCTb CKOPOCTHM PEAaKIMU OT IMPUPOJbl BELIECTB Ha IpUMeEpe
B3aUMOJICHICTBUSL PAaCTBOPOB PA3JIMYHBIX KHCIOT OJMHAKOBOM KOHIEHTPALMH C OJWHAKOBBIMHU
rpaHyJaMu [IMHKA ¥ B3aMMOJEHCTBUS OJUHAKOBBIX KYCOUYKOB Pa3HbIX METa/NIOB (MarHus, LIWHKA,
&Kene3za) C COJITHOM KHCIOTOH. B3ammopelicTBue pacTBOpPOB CEpHOW KHUCIOTHI C pacTBOpPaMHU
THOCYJb(aTa HATPHUs Pa3IMYHON KOHIEHTpPAlMd M TeMIeparypbl. Mojenb KHIISIIEro CIos.
PaznoxeHnne nepokcuaa BoJOpOa ¢ MOMOINBIO Karaiau3aTopa (okcuaa Mapranna (IV)) u xaranasst
CBIPOTO Msica M CcbIporo kaprodens. [Ipumepsl HeoOpaTUMBIX peakuui, UAYIIHX ¢ 00pa30BaHUEM
ocajika, rasa WM Bojbl. B3aumoneiictBue nutus u Hatpus ¢ Bogoi. [lomydenue okcuna docdopa
(V) u pacTtBopeHHE €ro B BOJIe; HCIBITAHWE TNOIYYCHHOTO pacTBopa JakMmycoM. OOpasibl
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KpUCTAIOTHAPAToB. McmbITaHue pacTBOPOB OSJEKTPOJIMTOB M HEUIEKTPOJIUTOB HAa MPEAMET
JMCCOIMALUU. 3aBUCUMOCTD CTETIEHHU AJIEKTPOJUTHUECKOW JUCCOLUMAIMUA YKCYCHOW KHUCIOTHI OT
pazbasnenus pactBopa. ['maponn3 kapOuaa kaneius. ['uaposin3 kKapOOHATOB MIEIOYHBIX METAIIIIOB
u HutpatoB 1uHKa wuiau cBuHua (II). Ilosyuenme wmbuta. Ilpocrelilmme OKUCIUTENBHO-
BOCCTAHOBHTEIIBHBIC PEAKIINN; B3aUMOJICHCTBHE IIMHKA C COJISTHON KUCIIOTOH | XKele3a ¢ paCTBOPOM
cynbdpara meau (I). Moxens smekrponusepa. Mojenb 3JIGKTPOJIM3HON BaHHBI IS TOJYyYCHHS
QATFOMUHHUSL.

Jlabopamopnsie onvimo.

7. Peakyus 3ameujenus meou xHcene3om 6 pacmeope MeoHo20 Kynopocd.

8. Peakyuu, uoywue c obpazosanuem ocaoka, eaza u 600bl.

9. Tonyuenue xuciopooa pasiodcenuem nepokcuda 6000pooa ¢ NOMOWDBIO OKCUOA
mapeanya (IV) u kamanazwi colpoeo kapmogens.

10. Ilonyuenue 6000poda 63aumooelicmaeuem KUCIOmbl C YUHKOM.

11. Paznuunvle cuyyau euopoausa coJeil.

Tema 4. BemecTBa u ux coicrna (7 4.)

Memannel. B3aumoelcTBUEe METaNIOB C HEMETAJUIAMH (XJIOPOM, CEpOil M KUCIOPOJOM).
B3anMoseiicTBre MIEIOYHBIX U MIETOYHO3EMENbHBIX METAJIOB C BOJOW. DIEKTPOXUMHUYCCKUN PSIJT
HanpsDKEHU  MEeTayuioB.  B3amMoneicTBHE METalIOB C  pPacTBOPAMHM  KHUCIOT H  COJICH.
AmoMuHOTEepMUs. B3anMoaeiicTBrue HaTpus ¢ ATAaHOJIOM U (PEHOJIOM.

Koppo3zust merannoB. [loHATHE 0 XMMUYECKON U AIIEKTPOXUMHUYECKON KOPPO3UHU METAJIIOB.
CrocoOpl 3aIUThl METAIIOB OT KOPPO3HUH.

Hememannwi. CpaBHUTENbHAsh XapaKTepUCTHKAa TaJOr€HOB Kak HauOoliee TUIMYHBIX
npeAcTaBuTenel HemeTauioB. OKHCIUTENBHBIE CBOMCTBA HEMETAIOB (B3aMMOJIEHCTBHE C
MeTaJUlaMu ¥ BOJOPOI0M). BoccTaHOBUTENBHBIE CBOWCTBA HEMETAIIIOB (B3aMMOJICHCTBHE ¢ OoJiee
AIIEKTPOOTPHUIATEILHBIMU HEMETAIJIAMH U CIIOHBIMU BELIECTBAMH -OKUCIUTEISIMHU).

Kucnomer neopeanuueckue u opeanuueckue. Knaccupukamuss KucioT. XHUMHUYECKUE
CBOMCTBa KHUCIJIOT: B3aUMOJICHCTBUE C METaJJIaMHU, OKCUJAMH METaJIOB, TUAPOKCUAAMU METAJIOB,
coJisiMU, cnuptaMu (peakuus stepudukanuu). Ocodble CBOIICTBA a30THOM UM KOHIEHTPUPOBAHHOM
CEpHOM KUCIIOTHIL

OcHosanus  neopeaHuveckue u opeaHudeckue. (OCHOBaHMS, UX KiIaccUpUKaLUA.
XUMUYECKHE CBOICTBA OCHOBAaHUI: B3aMMOJICHCTBHE C KUCIOTaMH, KUCIOTHBIMH OKCHIIAMU U
coyisiMU. Pa3ziioxeHre HepacTBOPUMBIX OCHOBAHHI.

Conu. Kiaccudukanus cojeit: cpenHue, KHCIbIE M OCHOBHBIE. XUMHYECKHE CBOWCTBA
COJICH: B3aUMOJICHCTBUE C KUCIOTaMHU, IIeIoYaMu, MeTaiiaMu u colisimu. [lpencraBurtenu coneit u
WX 3HAYCHHME. XJIOpUJ HaTpus, KapOoHaT Kamblus, Gocdar kaabius (CpeaHHE COJIH);
TUAPOKapOOHATHl HATPHS M aMMOHHUS (KHUCIBIC COJM); TuapokcokapOobonat memu (II) - mamaxur
(ocHOBHas COJIb).

KauecTBeHHBIE peaknuu Ha XJIOPHA-, CyabdaT-, U KapOOHAT-aHUOHBI, KATUOH aMMOHHUSI,
katronsl xxene3a (I11) u (III).

l'enemuueckas c6s13b MedcOy KIACCAMU HEOP2AHUYECKUX U OP2AHUYECKUX COeOUHEHUIL.
[londaTHE O TEHETUYECKOM CBSI3M W TEHETUYECKUX psaax. [‘eHeTmyeckuid psa  Merasmia.
I'enetnueckuii psan HemeTanna. OcOOEHHOCTH TEHETUYECKOTO PsAZla B OPraHUYECKOM XUMUM.

Jemouncrpanun. Komnekuus o6pasnoB MetamnoB. B3zaumonelcTBue HaTpus U CYpbMBI C
XJIOpOM, JKene3a C cepod. ['opeHme MarHus W amOMHHUSL B KucJopoje. BzaumoneiicTBue
1IEJI0YHO3EMEIIbHBIX METANIOB ¢ BOJOW. B3anmopaelicTBue HaTpus ¢ 3TAHOJIOM, LIMHKA C YKCYCHOM
KHUCIIOTON. AmoMHHOTEpMUs. B3auMozeiicTBue Meau ¢ KOHIIEHTPUPOBAHHOM a30THOM KHUCIOTOM.
Pe3ynbTaThl KOPpO3UU METAIIOB B 3aBUCUMOCTHU OT YCIIOBUH ee mpoTekaHus. Komekius o6pa3ion
HeMeTaJIoB. B3anmoeiicTBie XmopHO# BOABI C pacTBOpoM Opomma (noauaa) kamus. Kosmekuus
MPUPOJHBIX OpPraHMYECKUX KHUCIOT. Pa30aBreHue KOHIICHTPUPOBAHHOW CEPHOW KHCIIOTHI
B3auMojeiicTBue KOHUEHTPUPOBAHHOW CEPHOM KHUCIOTBI C CaxapoMm, LEJUIIOJIIO30d M MEJBIO.
OOpa31pl PUPOIHBIX MHHEPAJIOB, COACPKAIIMX XJIOPHJ HaTpus, KapOoHAT Kamblus, (ocdar
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Kanplusg W ruapokcokapbonat memu (II). OOpas3mpl NHIIEBBIX TPOAYKTOB, COAEPIKAIIUX
THJIPOKapOOHATHI HATPHUS U aMMOHUS, UX CHOCOOHOCTB K Pa3JIOKEHUIO MpH HarpeBaHuu. [ amenue
cobl ykcycoM. KauecTBeHHbIE peakliuy Ha KaTHOHBI U aHUOHBI.

Jlabopamopnusie onvimo.

12. Hcnvimanue pacmeopoe KUciom, 0CHOBAHUL U COlell UHOUKAMOPAMU.

13. Bzaumooeticmaue coONAHOU KUCIOMbL U pACMBOPA YKCYCHOU KUCTIOMbL ¢ MEMALIAMU.

14. B3aumooeiicmsue coNsiHOU KUCIOMbL U pACMBOPA YKCYCHOU KUCIOMbL C OCHOBAHUSAMU.

15. B3aumooeiicmsue coNsiHOU KUCIOMbL U pACMBOPA YKCYCHOU KUCIOMbL C COMAMU.

16. Ilonyuenue u ceoticmea HepacmeopUMbLX OCHOBAHUL.

17. T'uoponus xnopuoos u ayemamos weio4Hblx Memaios.

18. O3Hnakomnenue ¢ KOMNEKYusAMU: @) Memaniios;, 0) HeMemauios; 6) KUciom, 2)
OCHOBAHULL, 0) MUHEPANI08 U OUONIOSUYECKUX MAMEPUANO8, COOEPAHCAUUX HEKOMOPbLE COU.

IIpaktuueckas  padora No2. «Pewenue  IKCnepuUMEHMANbHLIX  3A0a4  HA
uoeHmupuUKayuIo Op2aHuYecKux U HeoPZanuYecKuUx cOeOUHEeHUIl ).

KonTtpoabHnas padora Ne2 no teme: «O0001eHne 3HaHUI 110 Kypcy o01eil XuMum».

Tema 5. XuMus u ;Kku3Hb (2 4.)

Hayunpie meronpl mo3HaHus B xuMmuH. Vcrounmku xumudeckor wuHpopmaruu. Ilomnck
nH(popMallMd TO Ha3BaHUAM, HJAEHTU(UKATOpaM, CTPYKTYpHbIM ¢opmyiaaM. MojaenupoBaHue
XUMUYECKUX TPOIECCOB M SIBIICHUW, XUMUYECKUM aHAIN3 M CHHTE3 KaK METOJbl HAyIHOTO
TTO3HAHUSI.

Xumust U 370poBhe. JlekapcTBa, (pepMEHTHI, BUTAMUHBI, TOPMOHBI, MUHEPAIbHBIC BOJBI.
[IpoGnembl, cBsi3aHHBIE C MPUMEHEHHEM JIEKapCTBEHHBIX IpernapaToB. BpeaHble NPUBBIUKH U
(dakTophl, paspymamimue 3710poBbe (KypeHHe, yIOTpeOJICHHE alIKOoroJisi, HapKOMaHHUs).
Panmonansuoe nuranue. [Inmessie no0asku. OCHOBEI ITUIEBOM XUMUM.

XuMHs B TOBCEIHEBHOW XW3HH. Motomue U uyuctsanme cpenctsa. CpeactBa 60puOBI ¢
OBITOBBIMH HACEKOMBIMH: PETEUICHThI, HMHCEKTULUbl. CpelicTBa JTUYHON T'MTHEHBl U KOCMETHKH.
[IpaBuna Ge3omacHoil pabOTHl ¢ €AKHUMH, TOPIOYMMH U TOKCUYHBIMU BEILIECTBAMH, CPEICTBAMU
OBITOBOM XMMHUH.

XuMHUsA M CcelbCKoe XO03sicTBO. MuHepanbHble M opranuueckue yaoOpenus. CpenctBa
3allUThl PACTEHUH.

Xumus U 3Hepretuka. [IpupoaHbie UCTOYHUKH YTIIEBOAOPOAOB. [IpUpoaHBIA U MOMYTHBIN
He(TAHOM ra3pl, UX cocTaB U ucnois3oBanue. CocraB HehTH U ee nepepadboTka. HedrenpoayKTs.
OxranoBoe 4umcio OensuHa. OxpaHa oOKpyxkKarouleil cpenpl mpu HedremepepaboTke U
TPaHCIOPTUPOBKE HEPTEHPOAYKTOB. ATbTEPHATUBHBIE HCTOYHUKH SHEPTUH.

Xumusa B cTtpoutensctBe. Llement. beron. IlombGop onTUMambHBIX CTPOUTEIBHBIX
MaTepuaioB B IPAKTUYECKOMN AESITEIBHOCTH YEJIOBEKA.

XUMHS M 3KOJIOTHUS. XUMHUYECKOE 3arpsA3HEHUE OKPYXKAKOIIEH Cpellbl U €ro MoCIeACTBUS.
Oxpana rugpocdepsl, To4YBbL, aTMOChepsl, HI0pbl U hayHbl OT XUMUYECKOTO 3arpsA3HEHUS.
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IIpunioxenue 1.

v Jemoncmpayuonnsiit Ikcnepumenm NPOBOIUTCS TIIaBHBIM 00pa3oM IpH HU3JI0KEHUU
HOBOI'O Marepuaja [yl CO3/aHus Yy IIKOJbHUKOB KOHKPETHBIX IIPEACTaBICHUI O BELIECTBAX,
XMMUYECKHUX SIBJICHUSX W TIpoleccax, a 3areM Uil (pOpMHpPOBAaHUS XUMHUYECKUX MOHATUH. OH
MIO3BOJISIET 3a HEOOJBLION MPOMEXYTOK BPEMEHM CJENIaTh MOHATHBIMH Ba)KHbIE BBIBOJbI WM
00001IeHust n3 00JaCTH XUMHHU, HAYYUTh BBITIOJIHATH JJAOOPATOPHBIE OIBITHI U OTIEIbHBIC TPHEMBI
U OTleparyu.

v Jlabopamopusle onvimosl — BU CAMOCTOSITEILHON pabOThI, TPEAIIOJIATalONINi BBITIOJIHEHHE
XMMHMUYECKUX ONBITOB Ha JIIOOOM 3Tare ypoka Jjsi 0oJiee MPOJYKTUBHOIO YCBOEHHS Marepuala U
MOJIy4Y€HUs] KOHKPETHBIX, OCO3HAHHBIX U MPOYHBIX 3HaHUN. Kpome Toro, Bo Bpems 1ab0opaTOPHBIX
OTIBITOB COBEPUICHCTBYIOTCSI 3KCIIEPUMEHTAIbHBIE YMEHHSI U HaBBIKH, T. K. YYEHUKH pabOTaioT B
OCHOBHOM CaMOCTOATEIbHO. BINOIHEHNE ONIBITOB 3aHUMAET HE BECh YPOK, a TOJIBKO 4acTh €ro.

v Ilpakmuueckan paboma — BUJ CaMOCTOSTETbHON pabOThI, KOT/IAa YYCHHKH BBIMOJHSIIOT
XMMHUYECKHE OMBITHI Ha ONpPEAETICHHOM YPOKE MOCje M3YyueHHUs TeMbl WM pasjiesia Kypca XUMUU.
Ona crnocoOCTBYeT 3aKpEIUIEHHIO MOJYYEHHBIX 3HAHUW M Pa3BUTHUIO YMEHUS NPUMEHATb ATH
3HaHMS, a TaKkkKe (OPMHUPOBAHMIO U YCOBEPILIEHCTBOBAHHUIO HSKCIIEPUMEHTAIbHBIX YMEHUH U
HaBBIKOB.
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