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Pabouas nporpamma y4yeOHOro npeaMera «XuMuUs B MPO(HEeCCHOHATBHON e TETEHOCTH
pa3paboTaHa B COOTBETCTBUH C TPEOOBAHUSIMHU:

(benepanbHOrO0 TOCYIAPCTBEHHOIO OOpa30BaTENBbHOTO CTaHAApTa CPEAHEro OOIIero
o0Opa3oBaHus, YTBEPXKICHHOIO MpHKa3oM MuHucTepcTBa 00pa3oBaHus W Hayku Poccuiickoit
®epnepannn ot 17.05.2012 1. Ne 413, 3apeructpupoBan B Muntocre Poccuu 07.06.2012 N 24480
(B pen. IlpukazoB MunoOpnayku Poccum ot 29.12.2014 N 1645, ot 31.12.2015 N 1578, ot
29.06.2017 N 613);

denepanbHOrO TOCYJApPCTBEHHOTO 00pa30BaTeIbHOrO CTaHAapTa MpodeccrnoHalIbHOTO
obpa3zoBanus (nanee — CI10) 1o crenuanbHOCTH TEXHOJIOTHISCKOTO MPOQHIIs;

PEKOMEHJALMSAMU MO OpraHM3alUuU TOJYYeHUs CpeaHero obmero oOpa3oBaHUS B
mpeenax OCBOCHUS 00pa30BaTeIbHBIX MPOrpaMM CpeIHEro npodeccuoHaNbHOTO 00pa3oBaHuUs
Ha ©0a3e OCHOBHOro o0mero oOpazoBaHuss ¢ ydyeToM TpeboBaHui  (emepanbHbIX
rOCyIapCTBEHHBIX 00pa30BaTEeNbHBIX CTAHAAPTOB M TOIYyYaeMOW CIEUHUaTbHOCTU CPEIHEro
npodeCCHOHAIBHOTO 00pa3oBaHusi (MUChMO JlemapTaMeHTa TOCYAapCTBEHHOM TMOJIUTHKUA B
cdepe moaroroBku padbounx kaapos u JI1O Munobprayku Poccun ot 17.03.2015 Ne 06-259);

MpPUMEpPHON mporpaMMbel  yuyeOHOro mpeameTa «Xumus B MOpodecCHOHATBHOU
NEeSITeAbHOCTH» Ul MPO(EeCCHOHANBHBIX 00pa30BaTENIbHBIX OpraHU3aluid, PEeKOMEHIOBaHHOM
@denepanbHBIM TOCYJApCTBEHHBIM aBTOHOMHBIM  yupexjeHneM «®DenepanbHblii WHCTHTYT
pasButus obOpazoBanus» (nanee — OI'AY «OUPO») B kauecTBe NPUMEPHOM MPOrpaMMBbl IS
peanu3alMM OCHOBHOW mpogeccruoHanbHOW oOpa3oBatenbHoi mporpammbl CIIO Ha ©Oaze
OCHOBHOT'0 00I1Iero 00pa30BaHMs C MOJYyYEeHHEM CpeIHero oOmiero oOpa3oBaHus, MPOTOKOI No
03 ot «21» urosst 2015r., peructpanrionHsii Homep peren3un Ne 385 ot « 23 » urosst 2015r.
DI'AY «DPUPO»;

IPUMEPHOIl OCHOBHOM 00pa30BaTeIbHOM MporpaMMoii cpeaHero oouiero odpasoBaHus,
0100peHHOI pemieHueM (eaepaabHOr0 yu4eOHO- METOAMYECKOro OOBEIWHEHHUS MO OO0IIeMy
obpazoBanuto (mpoTokoa ot 28 utons 2016r.

Ne 2/16-3).
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1. TACHIOPT ITPOI'PAMMBI YYEBHOI'O IPEJIMETA
« XUIMUS B IIPOGECCUOHAJIBHOM JEATEJIBLHOCTHU ».

1.1. O6saacTh NpUMeHeHNsI MPOrPaMMBbl Y4eOHOI0 NpeaMeTa.
[Tporpamma y4ueOHOTO TIpenMeTa «XUMHEs B MPOPECCHOHATBHON JESATEIIBHOCTHY SBISCTCS
4acThl0 0011e00pa30BaTEIbHOIO IUKIa OCHOBHOH oOpaszoBatensHOW mnporpammsl CIIO 1o

CIICHUAJIBPHOCTAM TCXHOJIOTHYCCKOI'O HpO(i)I/IJ'IH CpE€AHETO HpO(i)eCCI/IOHaJ'II)HOFO O6pa3OBaHI/I${.

1.2. Mecto yueoHOro npeamera B crpykrype OOIL.

Y4eOHbIil mpeaMeT SBISETCA MPEIMETOM OO0IIe00pa3oBaTeNbHOIO Yy4eOHOrO IMKIA B
COOTBETCTBUU C TEXHOJOTHYECKUM MpoduiieM mpodhecCuoHaIbsHOro 00pa3oBaHusl.

Y4eOHBI mpeaMeT OTHOCHTCS K mpeamerHord oOmactm DPI'OC cpemnero ooOmero
00pa30oBaHUs - ECTECTBCHHBIC HAYKH 110 BBIOOPY M3 00s13aTEIIBHBIX MTPEIMETHBIX 001acTel.

VYpoBenb ocBoeHust ydueOHoro mpeamera B coorBerctBUu ¢ PI'OC cpemnero ooOiiero
oOpa3oBanus y4eOHOI ©a30BOM AMCHMIIIMHOW MO BBIOOPY W3 00S3aTeNbHBIX MPEAMETHBIX
obacrei.

Peanuzamust copepkanus y4eOHOro MpenMeTa MpearoyiaraeT COOMIOJCHUE TPHHIIUIA
CTPOTO¥ MPEEMCTBEHHOCTH MO OTHONICHUIO K COJEpKaHHIO0 | Kypca Ha CTYNE€HH OCHOBHOTO
o011ero o0pa3oBaHus.

B T0 xe Bpemsi yueOHBIN mpeamer «XuMUsS B MPOPECCHOHATHHON NEATETbHOCTHY IS
MpOoECCHOHANIBHBIX ~ 00pa30BaTENbHBIX OpraHU3alMil  00JIaJaeT CaMOCTOSITEIBHOCTBIO U
1ETBHOCTBIO.

PaGouas mporpamma ydeOHOTO npeaMera « XUMHsS B MPOPECCHOHATBHON IESTEIBHOCTI
UMEET MEXIPEIMETHYI CBsi3b C 00meoOpa3oBaTeNbHBIMH ~ Y4€OHBIMH — TpeIMeTaMHu:
«Marematuka», «®Pusuka», «MHPopmaTHKa»  NpPOoPEecCHOHANBHBIMU  AUCHMILIMHAMMU:
«TexHnueckas Mmexanukay, «OCHOBBI JIEKTPOTEXHUKU U IJICKTPOHHOU TEXHUKI.

N3ydyenne yueOHOro mpeaMera «XuUMHUS B TIPOGECCHOHATBHOU JEATETHHOCTH
3aBeplIaeTcs MPOMEKYTOUHOH aTtTecranueil B popme nuddepeHImpoBaHHOTO 3a4eTa B paMKax

ocsoeHust OOIT Ha 6aze ocHOBHOTO 0011er0 00pa30BaHUS.
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1.3. Iliianupyemblie pe3yJbTaThl 0CBOEHUS Y4eOHOI0 MpeaMeTa.

JUIHOCTHBIC PE3yJbTaThI:

1) poccuiickyio TpaKIaHCKYIO WACHTUYHOCTh, MATPUOTH3M, YBOKEHHE K CBOEMY Hapoy,
YyBCTBA OTBETCTBEHHOCTH Tiepes; PoanHol, ropaocTu 3a cBOi Kpai, cBoro Poauny, mpomuioe u
HACTOAIIEE MHOTOHAIMOHAIIBHOTO Hapoaa Poccuu, yBakeHHWE TOCYAapCTBEHHBIX CHUMBOJIOB
(repO, dmar, rumn);

2) Trpa)XJaHCKyI0 NO3UIUI0 KaK AaKTUBHOIO M OTBETCTBEHHOI'O WIEHAa POCCUHCKOIO
00111eCTBa, OCO3HAIOIIEr0 CBOM KOHCTUTYLIMOHHBIE TIpaBa U 00S3aHHOCTH, YBAXKAIOILIETO 3aKOH U
IPaBOMOPSIOK,  OOJIAZIAIOIIEr0  YyBCTBOM  COOCTBEHHOTO  JOCTOMHCTBA,  OCO3HAaHHO
IPUHUMAIOILIETO TPAJULIUOHHbIE HAllMOHANbHbIE M OOIIEYEIIOBEYECKUE T'YMaHUCTHUECKUE U
JI€MOKpaTU4YeCKHe [IEHHOCTH;

3) TOTOBHOCTB K CitykeHHI0 OTeuecTBy, €ro 3aluTe;

4) chopMUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH W OOIIECTBEHHOW MPaKTUKH, OCHOBAHHOTO Ha JHUajore KyJIbTyp, a Takke
pa3iauyHbIX (GOopM OOIIECTBEHHOTO CO3HAHUS, OCO3HAHUE CBOETO MECTa B MOJUKYJIBTYPHOM
MUpE;

5) chopMHPOBAaHHOCTh OCHOB CaMOPAa3BUTHUS W CaMOBOCIUTAaHHUS B COOTBETCTBHUU C
o0IIeUeIOBeUeCKUMU IIEHHOCTSIMU U HJIealaMH TPa)XJaHCKOro OO0IIecTBa; TOTOBHOCTh U
CITOCOOHOCTH K CAMOCTOSITEILHOM, TBOPUYECKOW M OTBETCTBEHHOMU JIEATEILHOCTH;

6) TOJICPAHTHOC CO3HAHHUEC H IIOBCACHUC B IIOJUKYJIBTYPHOM MHUPE, TOTOBHOCTH U
CIIOCOOHOCTH BECTH Auajor ¢ ApyruMu JIroAbMH, 10CTUTraTb B HEM B3aUMOIIOHUMAaHUA, HAXOJAUTh
O6H_[I/Ie neja n COTpyaAHru4daTrb 1 UX HOCTHIKCHUS, CIIOCOOHOCTH MMPOTHUBOCTOATH HUACOJIOTUA
9KCTPEMH3MA, HAIlMOHAJIU3Ma, KCGHO(l)O6I/II/I, JAUCKpUMHUHAIOWK 11O COOWAJIBbHBIM, PCIIMIMO3HBIM,
PaCoOBbIM, HAWUOHAJIBHBIM IIPU3HAKAM U JPYTUM HECTATUBHBIM COUAJIbHBIM ABJICHUAM;

7) HaBBIKU COTPYIHHYECTBA CO CBEPCTHUKAMHU, JETHbMH MIIAJIIIETO BO3pACTa, B3POCIBIMU B
0o0pa3oBaTeNbHON, OOIIECTBEHHO MOJIE3HOH, yueOHO-HCCIe10BaTeNbCKOM, MPOEKTHOW U APYTHX
BUJIAX JESATENIbHOCTH;

8) HpaBCTBEHHOE CO3HAHWE U TOBEJECHHE Ha OCHOBE YCBOEHHUS OOIICUETOBEYECKUX
IIGHHOCTEH;

9) TOTOBHOCTH M CIIOCOOHOCTH K OOpa30BaHHIO, B TOM 4YHCJE CcaMOOOpa30BaHHUIO, Ha
MPOTSHKEHUH BCEW KU3HU; CO3HATEIHLHOE OTHOIICHHE K HEMPEepPhIBHOMY OOpa30BaHUIO Kak
YCJIOBHIO YCTICTITIHON PO eCCHOHATTEHON U 00IIECTBEHHOM JESTENHHOCTH,

10) ocTeTMyeckoe OTHOLIEHWE K MHUPY, BKIIOYas OSCTETUKY ObITa, HAYYHOTO H
TEXHUYECKOT0 TBOPUYECTBA, CIIOPTA, OOIECTBEHHBIX OTHOIICHUH;

11) mpuHsATHEe W peaau3alMi0 IEHHOCTEH 3M0poBOro M Oe30macHOro obpas3a KU3HH,
HOTpe6HOCTI/I B (I)I/BI/I‘-ICCKOM CaMOCOBCPUICHCTBOBAHUU, 3aHATHAX CHOpTI/IBHO-O3I[0p0BI/ITeHLHOI71
NeSITeIbHOCThIO, HEMPHUSATAE BPEIHBIX MPHUBBIUCK: KYpPEHHS, YIOTPEOJICHUS — AJKOTOJIS,
HAapPKOTHKOB;

12) OepexHOE, OTBETCTBEHHOEC M KOMIIETEHTHOE OTHOIIEHHE K (U3HUYECKOMY H
IICHXOJIOTHYECKOMY 3/I0pPOBBIO, KaK COOCTBEHHOMY, TaK W JIPYTUX JOJel, YMEHHE OKa3bIBaTh

6
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MEPBYIO TOMOIIIb;

13) oco3znaHHBI# BBIOOp Oynymiel mpodeccuu U BO3MOKHOCTEH peann3aii COOCTBEHHBIX
JKU3HECHHBIX ITUIAHOB; OTHOIICHHWE K NPO(ECCHOHATBHOW JCSATEILHOCTH KaK BO3MOXKHOCTHU
y4acTHs B PCIICHHH JIMYHBIX, OOIIECTBEHHBIX, TOCYJIAPCTBEHHBIX, OOIICHAIIMOHAIBHBIX
npo0Jem;

14) chopMHUPOBAHHOCTH SKOJIOTHYECKOTO MBIIUICHUS, MOHUMAHUS BIMSHHS COLIMATIBHO-
SKOHOMHYECKUX TPOIECCOB HAa COCTOSHUE MPUPOAHONW M COLMAIBHOW CpeNbl; MPUOOpEeTeHUE
OTIbITA 3KOJIOTO-HAIPABICHHOM 1€ATEIbHOCTH;

15) oTBETCTBEHHOE OTHOIIEHHWE K CO3/JaHUI0 CEMbH HAa OCHOBE OCO3HAHHOTO MPUHSATHUS
[IEHHOCTEH CEMENHOM KU3HU.

METaNnpeaAMETHbIC PE3yJdbTAaThbI:

1) yMeHHe CamMOCTOATENbHO ONPEACNATh IENHU JEATEIbHOCTH U COCTaBISATH ILUIAHBI
NESITeIbHOCTH,  CaMOCTOSITENIbHO — OCYIICCTBIISTh, KOHTPOJMPOBATH W KOPPEKTHUPOBATh
JACATCIIbHOCTD, UCIIOJIb30BaTh BCC BO3MOXXHBIC pecypcm IJIA JOCTUXKCHUS ITOCTABJICHHBIX ueﬂeﬁ
U pealin3aliuy IJIAHOB JISATEIbHOCTH; BBIOMPATh YCIICIIHBIC CTPATETUU B PA3IHYHBIX CUTYAIUIX;

2) yMeHHE TPOJYKTUBHO OOIIATHCS W B3aWMOJICHCTBOBAaTH B IPOLIECCE COBMECTHOM
ACATCIIBHOCTH, YYMTBIBATHL IMO3UMIUU JPYIrUX YYACTHHUKOB ACATCIIBHOCTH, 3(1)(1)€KTI/IBHO
pasperiatb KOH()IUKTHI;

3) BiageHHME HaBBIKAMM I103HABATEIbHOM, Y4E€OHO-HCCIENOBATEIbCKOW U IPOEKTHOHN
NeSITeIbHOCTH, HaBbIKAMH  pa3pelieHus Mpo0sieM; CIOCOOHOCTh M TOTOBHOCTH K
CaMOCTOSITEIbBHOMY IOMCKY METOJOB PEIICHUs NMPAKTUYECKUX 3a/1a4, IPUMEHEHHUIO Pa3IMYHbIX
METOJI0B IO3HAHNUS;

4) TOTOBHOCTb U CIIOCOOHOCTH K CaMOCTOSITEIHHOW HMH(POPMAIIMOHHO-TIO3HABATEIbHON
NESTENIbHOCTH, BIaJeHUE HaBBIKAMH TONyYeHHUs HEe0oOXoauMoil uHbopManmuu U3 cloBapen
pPa3HBIX TUIIOB, YMEHHE OPUEHTUPOBATHCS B PA3JIMYHBIX UCTOUYHHUKAX MH(POPMAINHU, KPUTHUUECKU
OIICHUBATh U UHTEPIIPETUPOBATHh HH(POPMALIHIO, TTOTYyIaeMYIO U3 PA3TMUYHBIX UCTOYHHKOB;

5) yMeHue UCIOIb30BaTh CPeACTBA MH(POPMAITMOHHBIX U KOMMYHUKAIITMOHHBIX TEXHOJIOTUN
(manee - WMKT) B pemieHUH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX W OPTaHU3AIMOHHBIX 3a7a4 C
co0JTI0IeHHEM TpeboBaHMit SPrOHOMHUKH, TEXHUKH 0e30MmacHoOCTH, TUTHEHBI,
pecypcocOepekeHus, MPABOBBIX M ATUUECKUX HOPM, HOPM MH(GOPMAITMOHHON 0€3011acCHOCTH;

6) YMCHUC OIIPECACIIATh HA3HAUCHUC U (I)yHKI_[I/II/I Pa3JIMYHBIX COLIUATIBHBIX NHCTUTYTOB,

7) YMCHHUE CaMOCTOATCIIBHO OLCHUMBATb W INPHHUMATh PCUHICHUA, OIIPEACIAIONNC
CTPATCTrUI0 NOBCACHUA, C YUYCTOM I'PAXXKJAHCKHUX W HPaABCTBCHHBIX HGHHOCTefI;

8) BJIAACHUC A3BIKOBBIMU CPCACTBAMU - YMCHHC ACHO, JIOTUYHO W TOYHO H3JIaraTb CBOIO
TOYKY 3pCHUsA, UCITOJIb30BATh aJICKBATHBIC A3BIKOBLIC CPCACTBA,

9) BnajeHuWe HaABBIKAMHU TIO3HABATENHHOM pPEQIIEKCHH KaK OCO3HAHHUS COBEPIIAEMBIX
JENCTBUI M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YIbTATOB U OCHOBAHUM, IPAHUI] CBOETO 3HAHUSA U
HE3HaHMs, HOBBIX MTO3HABATEIbHBIX 33/1a4 U CPEICTB X JOCTHKCHHUS.

NpeIMeTHbIE Pe3yJIbTaThI:

1) chopMupOBaHHOCTH MPEACTABICHUN O MECTE XUMHH B COBPEMEHHON HAYYHOW KapTHHE

7
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MUpa; IOHUMaHHUE POJIH XUMHUH B (HOPMUPOBAHUM Kpyro3opa v (HyHKIMOHATBEHON IPaMOTHOCTHU
YeJIOBEKa /ISl PEIICHUS TPAKTUYECKUX 3a]1a4;

2) BJIAACHUC OCHOBOIIOJIAralOIIMMHU XHUMHUYCCKUMHU IIOHATUAMHU, TCOPHAMHU, 3aKOHAMH H
3aKOHOMEPHOCTAMH; YBEPECHHOC I10JIb30BaAHUC XHUMHUYECKOU TepMI/IHOJIOFI/ICfl n CHMBOJ’IHKOﬁ;

3) BJIaACHUC OCHOBHBIMHM MCTOJaMH HAYYHOI'O IIO3HAHUA, HCIIOJIB3YCMbBIMHU B XHUMHH!
HaGJ'IIO,I[eHI/IC, OIMMCAaHUEC, M3MCPCHUEC, OKCICPUMCHT, YMCHHUC 06pa6aTI>IBaTI>, OOBACHATH
PE3yiabTaThl MPOBCACHHLIX OIBLITOB MW JACJIaTh BbIBOAbI; TOTOBHOCTL U CIIOCOOHOCTh MNPUMCHATH
MCTOJBbI ITO3HAHUA ITPU PCUHICHUHN IIPAaKTUYCCKHUX 3a1a4,

4) chopMupOBAaHHOCTH YMEHUS JaBaTh KOJIMYECTBCHHBIE OLICHKH M TIPOBOJIUTH PACUETHI 110
XUMHUYECKUM (pOopMysiaM U ypaBHEHUSIM;

5) BiajeHWe TpaBUJIAMU TEXHUKH OE30MaCHOCTH TIPH HCIOIB30BAHUM XHMHYECKUX
BEILIECTB;

6) cpopMUPOBAHHOCTb COOCTBEHHOM TO3UIMH IO OTHOUICHHIO K XHUMHYECKON
uH(pOopMaLnu, NOIy4aeMON U3 pa3HbIX UCTOYHHUKOB;

1.4. Kosin4ecTBO 4aCOB HA OCBOEHME NPOIrPaMMbl Y4eOHOI0 NpeaMeTa.
O06bem 00pa3oBaTenbHOM Harpy3Ku 00y4darolerocs 78 4acos, B TOM YHUCIIE:
1) yueOHas Harpy3ka 00y4aroIlerocs BO B3aUMOJAECUCTBUHU C IIPETIOAABATEIEM:
— BCEro y4eOHBIX 3aHATHIA 77 4acoB,
— KoHcynbTanuii 0 .
— TPOMEXYTOYHOW aTTecTanuu lu.
2) camocrodATenbHas ydeOHas paboTa oOyuatomierocs 0 4.

B ToM uncne yacoB BapuaTuBHOii yacTu yueOHbIX mukioB OOII: He mpemxycMoTpeHo.
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2. COJEP)KAHUE YYEBHOTI'O IPEJMETA U TEMATHYECKOE

IINTAHUPOBAHME.

2.1. O0beM yueOHOro npeaMera M BUAbI y4eOHOI padoThl

Buj yueOHoii padoThl

O0beM yacoB

O0bem 00pa3oBaTe/IbHONM HATPY3KHU 78
YyeOHast Harpy3ka odyJaronmxcst (4ac.) B TOM YHCITIe:
CamocrosiTeibHas1 yueOHas padoTa 0
YuyeOHass Harpy3ska oOy4damomuxcsi (4ac.) BO B3aMMOJAEHCTBHHU
npernojaBarteyieM B TOM YHCIE:
BCEro yueOHBIX 3aHATHH (B T. 4. IO Y4€OHBIM AUCIMILTUHAM)

TEOPETHUECKOE 00yUeHne 49

7a00PATOPHBIX U NPAKTHUECKUX 3aHATUI 28
KOHCYJIbTAIlUN 0
[Tpomexxyrounas arrecranus B popme qudepeHInpoBaHHOTO 3a4eTa 1

[IpopunsHoe wu3ydeHue oOIE00pa3OBaTENbHON y4eOHOro mpeaMera «XHUMHs
npoeCCUOHATLHON JESTEIBbHOCTHY OCYIIECTBIISICTCS YACTUYHBIM TIepepacipeieiecHueM YIeOHbIX
qacoB U OT60pOM JUTAKTUYCCKUX €IUHUIl B 3aBUCUMOCTU OT BAXKHOCTU TEM IS CHGIII/IaJ'H)HOCTeI\/JI

TCXHOJIOIT'HYCCKOI'O HpO(i)I/IHSI.

B
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2.2. TemaTnuyecKkMii IJIAH U CoJepPKaHNe Y4eOHOr0 npeaMeTra.

HaumenoBanue pasgenos | Coaep:xkanue y4eOHOro marepuajia, jJgadopaTopHble M NpakTHdeckue padorsl, | O0beM YpoBenn
U TeM CaMOCTOSITe/IbHASA padoTa 00yUyaruuxcst 4acos OCBOCHMA
BBenenue Copepxanne yaeOHOTo Marepuana 1 1

BBenenne. HayuyHble MeTOIbI TO3HAHUS BELIECTB M XWMHYECKHX siBIeHUU. Ponb | 1 1

SKCIIEPUMEHTA U TEOPUHU B XUMHH. MoJenupoBaHue XUMUYECKUX MPOIECCOB. 3HAYCHHE

XUMUKM ~ npu  ocBoeHmm  crnermanbHocTer  CIIO  TexHmyeckoro  mpoduis

poheCCHOHATLHOTO 00Pa30BaHMS.
Paznea 1. OO0mas 1 HeOpraHu4vecKasi XuMus 44
Tema 1.1. Coneprxkanue yueOHOro Marepuasia 1 2
OcHoBHble mnoHATHA U | OcHOBHbIe MOHATHS XUMHH. BemectBo. Atom. Monekyna. XumMudeckuil 3ieMeHr. | 1 2
3aKOHBI XUMHHU Annotponus. Ilpocteie U crnoxnble BemiecTBa. KauecTBEHHBIM U KOJMYECTBEHHBIN

COCTaB BeMIECTB. XUMHUYeckue 3HaKu U Qopmysnbl. OTHOCUTENbHbIE aTOMHAs U

MoJleKyisipHasi Macchl. KonnuecTBo BeliecTsa.

OcHoBHbIe 3aK0HbI XUMHH. CTexroMeTpus. 3aKOH COXPAaHEHHS MacChl BEIIECTB. 3aKOH

MIOCTOSIHCTBA COCTaBa BEIECTB MOJEKYJISIPHOW CTPYKTYphl. 3akOH ABOraipo u

CIIECTBUS U3 Hero. PacueTHble 3a/1aul Ha HaX0XKJIEHUE OTHOCUTEIbHON MOJIEKYJISpHOU

Macchl, ONpeAeIeHUEe MACCOBOM T0JIM XUMUYECKUX 3JIEMEHTOB B CII0’KHOM BEIIECTBE.

JIaGopaTopHO — MpaKTHUECKOE 3aHATHE (HE MPEIYCMOTPEHO) 0
Tema 1.2. Copepxanne yueOHOT0 MaTepuana 4 2
IMepuonnuecknii 3axon u | [lepuoguyeckuii 3axon JI. U. MengeneeBa. Ortkpoite [I. . MenneneeBsiM | 2 2

Ilepuoanueckass cucrema
XMMHUYECKHX 3j1eMeHTOB /1.
n. MenpaeneeBa ]|
CTPOEHHE ATOMa

[Tepuoanueckoro 3akoHa. [lepunonuueckuii 3akoH B popmynuporke [1. 1. Menneneesa.
[lepuonnueckas TaOiaMIla XHMHUYECKHX DJIEMEHTOB — Tpaduyueckoe OTOOpaKeHHE
nepuoandeckoro 3akoHa. CTpyKTypa MEpHOAMYECKOW TaOIUIBI: TEPHOIbI (Mayible U
0oJbIKe), TPyNbl (TIaBHAS U TOOOYHAs).

Crtpoenne atoma u Ilepumonnueckuii 3axkon /I. U. MengeneeBa. AToM — cioxHas
gactuna. Sapo (MpOTOHBI M HEHTPOHBI) U ANEKTpOHHAs oOoiouka. M3otonel. CTpoeHue
ANEKTPOHHBIX 00OJIOUEK aTOMOB 3JIEMEHTOB MalbIX Mepruoa0B. OCOOEHHOCTH CTPOSHUS
JJIEKTPOHHBIX O0OJIOYEK aTOMOB JJEMEHTOB OOJBIINX MEPHUOAOB (MEPEXOIHBIX

10
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aneMeHToB). [TonsaTHE 06 OopOHUTANSX. S-, p- U d-OpOuTaNN. DNIeKTPOHHBIE KOH(DUTYpaTUU
aTOMOB X1- MUYCCKHUX DJICMCHTOB.

CoBpemennas ¢dopmynupoBka I[lepuogudeckoro 3akoHa. 3HadeHue I[lepuogudeckoro
3akoHa U [lepuoandeckoit cucrembl Xxumuuyeckux snemeHToB J1. 1. MenneneeBa niis pas-
BHUTHS HAYKH ¥ TOHUMAHUS XUMHUYECKOW KapTHHBI MUPA.

IIpakTHyeckoe 3aHATHE
PacuerHble 3a1auu Ha onpeieIeHe MAaCCOBOM J0JIH 3JIEMEHTOB

Tema 1.3.

Coneprxkanne yueOHOro MaTepuana

CTpOCHI/Ie BelIeCTBa

HNonnasa xummnueckasi cBsi3b. KaTuoHbl, uX oOpa3oBaHHE M3 aTOMOB B PE3yJbTaTe
mporecca OKMCIEHUs. AHHMOHBI, UX OOpa3oBaHHE M3 aTOMOB B pe3yJbTare Ipolecca
BOCCTaHOBJIECHM. VIOHHas CBsI3b KaK CBA3b MEXKIY KaTMOHAMM U aHMOHAMH 3a CYET
3JIeKTpOCTaTH4ecKoro nputsbkeHus. Kinaccudukanus HOHOB: 10 cocTaBy, 3HaKYy 3apsia,
HINYMIO THUApaTHOW oOosmouku. VoHHBIE KpucTaunyeckue pemeTkd. CBoicTBa
BELIECTB C HOHHBIM TUIIOM KPUCTAJLINYECKON PEILETKH.

KoBasienTHasi xumu4yeckasi cBsi3b. MexaHu3Mm 00pa3oBaHHs KOBAJEHTHOW CBSA3HU
(OOMEHHBIE W JOHOPHOAKIENTOPHBIN). IEKTPOOTPHUIATEILHOCTh. KoBaseHTHbIE
MOJISIPHAST W HENOJIsIpHas CBs3M. KpaTHOCTH KOBAJIEHTHOM CBSI3U. MONEKYIIsIpHBIE U
aTOMHbIE KpHUCTauiInyeckue pemeTkd. CBOHCTBAa BEIIECTB C MOJEKYJISPHBIMU U
ATOMHBIMH KPUCTAJUINYECKUMU PELIETKAMHU.

Mertannu4yeckasi ¢Bs3b. MeTalmueckas KpUCTAIIIMYECKAs PEIIETKAa M MeTalIndecKas
XuMHuecKas cBa3b. Gusnueckne cBOMCTBA METAJIIOB.

ArperaTHbie COCTOSIHHMSI BelIeCTB W BOJAOPOAHAs CBA3b. TBepaoe, XKUIAKOE U
razoo0pa3Hoe cocTtosiHusl BemlecTB. llepexoj BemiecTBa M3 OJHOTO arperaTHoro
COCTOSIHMS B ipyroe. BogoponHas cBsi3b.

Yucreie BemecTsa U cMecH. [IoHsaTre 0 cMecH BemecTB. ' OMOT€HHBIE U TETEPOTE€HHBIE
cmecu. CoctaB cmeceil: oObeMHasi U MaccoBasi JOJM KOMIIOHEHTOB CMECH, MaccoBas
JIOJISI IPUMECEH.

JMucnepcuble cucremsbl. Ilonstue o gucnepcHoit cucreme. JucnepcHas ¢asza u
nucriepcuonHas cpefa. Knaccugukanus nucnepcHbix cucteM. TIoHsATHE 0 KOJTOMIHBIX

11
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CUCTEMAX.

HpaKaneCRoe 3anaTHe O3HaKOMIICHUE CO CBOMCTBAMU AUCIICPCHBIX CUCTEM

IIpakTnueckoe 3ansaTue [IpuroroBnenre pacTBopa 3alaHHON KOHIIEHTPALUU

Tema 1.4. Copep:xanue yueOHOro MaTepuana

N &N

Bona. PacrBopsl. | Boga. PactBopbl. PacTBopenue. Bona xak pactBopurens. PacTBOpUMOCTh BeELIECTB.
DJIeKTPOJIUTHYECKAS Hacerennsie, HEHACHIIICHHBIE, MEPECHIIIEHHBIE  PacTBOPHI. 3aBUCHUMOCTD
AUCCOIUALNS PacCTBOPUMOCTH T'a30B, KUJAKOCTEH U TBEPBIX BEIIECTB OT PA3IMYHBIX (DaKTOPOB.
MaccoBast 10711 paCTBOPEHHOI'O BEIIECTBA.

JIEKTPOJIMTHYECKAS AUCCONMALMSA. DNEeKTPOIUTHI U HEDJICKTPOJIUTHL. | 2
DneKTpoauTUYecKas Auccouuanyst. MexaHu3Mbl 3JIeKTPOJUTHUECKON TUCCOLUALNN JUIs
BEIIECTB C paA3IMYHBIMU THUIIAMH XHUMHYECKOH cBs3u. [uiapatupoBaHHblE U
HEeruJpaTUpoBaHHble MOHBI. CTENeHb 3IEKTPONUTHYECKOM auccounanuu. CuibHBIE U
cnabble  37eKTpoiauThl.  OCHOBHBIE  TIOJIOKCHHS  TEOPUH  AJIEKTPOIUTUYECKON
nuccouuanui. KucioTsl, OCHOBaHUS U COJIM KaK 3JEKTPOJIMTHI.

IIpakTnyeckoe 3aHATHE (HE IPETYCMOTPEHO) 0

R

Tema 1.5 Coneprxanue yueOHOro MaTepuana

Kaacenpukanus Kucnorsl m ux cpoiictBa. KHUCIOTBI Kak »SIEKTPONUTHI, WX Kiaccupukamus 1o | 2
HEOPraHM4YeCcKHX pa3nUYHBIM  INpU3HakaM. XUMHYECKME CBOMCTBA KHUCIOT B CBET€ TEOpPUU
coeMHEeHU " UX | JJIEKTPOJUTUYECKOU JUCCOLUALUU. OcobenHoctu B3aUMOJICUCTBUSA
CBONCTBA KOHIICHTPUPOBAHHON CEPHOW M a30THOM KHUCIOT ¢ MeTayiaMd. OCHOBHBIE CIIOCOOBI
ITOJTyYEHUS KUCIIOTHI.

OcHoBanuss n ux cpoiicrBa. OCHOBaHHUS KakK 3JIEKTPOJUTHI, MX KiIacCU(UKALUS IO
pa3IMYHBIM MOpU3HAKaM. XHMUYECKHE CBOWCTBA OCHOBAaHHM B CBETE€ TEOPUU
JJIEKTPOJUTUYECKON Aucconranyy. Pa3jioxkeHue HEpacTBOPUMBIX B BOJE OCHOBAaHHUM.
OcHOBHBIE CTIOCOOBI MOTY4YEHUSI OCHOBAaHUH.

Coau m ux coiictBa. Conu Kak 31eKTposuThl. Coau cpeaHue, KUCIble U OCHOBHBIE. | 2
XUMUYECKUE CBOMCTBA COJIEM B CBETE€ TEOPUHU DIIEKTPOJUTHYECKOW TUCCOLUALNU.
Crnioco0sI mosrydeHust cosierd. [ maponms comnei.

Oxcuasbl 1 ux cBoiicTBa. ConeoOpa3zyromniue U Hecosieoopaszyrore okcuabl. OCHOBHEIE,
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aMmOTepHble M KHCJIOTHBIC OKCHJbI. 3aBHCHMOCTh XapakTepa OKCHIa OT CTCHCHU
OKHCJICHHsI 00pa3yollero ero Meramia. XHUMHUYECKUe CBoicTBa okcuuoB. [lomydeHue
OKCHJIOB.

IIpakTnyeckoe 3aHsATHEe XUMUYECKUE CBOMCTBA KUCIIOT.

IIpakTnyeckoe 3ansiTHe XMMUYECKUE CBOMCTBA COJICH.

Tema 1.6

Coneprkanue y4eOHOro MaTepHuania

XuMHu4ecKune peaknun

Knaccupukauusa xumuuyeckux peakumid. Peakuuu coenuHeHUs, pas3inoKeHUs,
3amerieHus, oomena. Karanuruyeckue peakiun. OOpatumbie 1 HEOOPATUMBIE PEAKITUH.
['oMoreHHBIE U TETEPOTCHHBIE pPEAKIMH. ODK30TEPMUYECKHE U IHAOTEPMHUUYECCKHUE
peakuuu. TernnoBoit a3 ekt xumMuueckux peakuuid. TepMoxuMudeckue ypaBHEHHUS.
OKHNCIUTEIbHO-BOCCTAHOBUTEIbHbIE peaknun. CteneHb okucieHus. OKUCIUTENb U
BOCCTaHOBJICHUE. BoccTaHOBUTENb W OKUCICHHE. MeToj 3JIEKTpOHHOro OanaHca s
COCTABJICHHS] YPABHEHHUI OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUH.

| ORI

Cxopoctb xumMuuyeckux peaknui. [loHATHE O CKOPOCTH XMUMHYECKHX pEaKLuil.
3aBHCUMOCTh CKOPOCTH XHWMHYECKUX PEAKIHMA OT Pa3iuYHbIX (HAaKTOPOB: TMPHUPOJIBI
pearupyrmomux  BEIIECTB, WX  KOHLEHTpAlUH, TEMIEpParypbl, IMOBEPXHOCTH
CONPUKOCHOBEHUS U UCIIOJIb30BAaHUS KATAIN3aTOPOB.
OOpatuMocTh XMMHYeckMX peakumil. OOpaTumble M HeoOpaTUMbIE PpEaKIUH.
XUMHUYECKOE PABHOBECHE U CIIOCOOBI €r0 CMEILCHHUS.

IIpakTuyeckoe 3ansaTue Peakiuu, uayime ¢ 00pazoBaHuEM 0CaJKa, ra3a UiIH BOJIBL.

IIpakTnueckoe 3ansaTHe CKOPOCTh XUMUYECKUX PEAKIUI

Tema 1.7

Coneprxanue yueOHOro MaTepuasa

10

MeTajuibl 1 HEMETAJLJIBI

Metajaiabl. OCOOEHHOCTH CTPOCHHMS aTOMOB M KpHCTaioB. DHU3MYECKHE CBOHCTBA
MeTauioB. Krnaccudukanus MeTangoB TO Ppas3iIUyHBIM TMpU3HAKaM. XHUMHUYECKUe
CBOMCTBA  METAJJIOB.  OJEKTPOXUMHYECKMH DSl HaNpsHKEHUH  METaJlIoB.
Meramiorepmusi.

O6mue crnocoObl nosyueHus: metajuioB. [lonsatue o meramnyprun. [lupomeranmyprus,
TUIPOMETAITYPrusl U 3JeKTpoMeTainyprus. CriiaBbl YepHbIE U LIBETHBIE.

Hemetaibl. OCOOEHHOCTH CTPOCHHS aTOMOB. HemeTamibl — MpOCThI€ BEIIECTBA.

13
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3aBHCHMOCTEh CBOMCTB TajJOI€HOB OT HX IOJIOKCHUS B HepHOHquCKOﬁ CUCTEMC.
OKHCIUTEIBHBIC M BOCCTAHOBHTCILHBIC CBOHCTBA HEMETAJJIOB B 3aBUCHMOCTH OT HX
IMOJIOKCHHUS B pAAY SJICKTPOOTPULIATCIIBHOCTH.

IIpakTnyeckoe 3ansiTue CBOMCTBA KeJi€3a U €ro CIIJIABOB 2
IIpakTnueckoe 3ansaTue [lonyyenue, coOnpanue U pacrno3HaBaHUe T'a30B. 2
KonTtpoabnas padora 2
Paznea 2 Opraanyeckasi XuMust 47
Tema 2.1 Coneprxanue yueOHOro MaTepuania 4
OcHoBHBIC nousitus | Ilpexmer opranmdveckoit xummu. llpuponHele, MCKYCCTBEHHBIE U CHHTETHYECKHUE | 2
OpraHuvyecKoil XHMMHM U | OpraHudeckue BemecTsa. CpaBHEHHE OPraHMYECKHUX BEIIECTB C HEOPTaHUYECKUMU.
Teopus cTpoenus | BaneHTHOCTb. XMMHUECKOE CTPOCHHE KaK MOPSIOK COCIUHEHUSI aTOMOB B MOJIEKYJIBI 110
OPraHUuYecKuX BaJICHTHOCTH.
cOeIMHEeHU I Teopusti cTpoeHusi opranmyeckux coeaquHeHuii A. M. ByrtiepoBa. OcHOBHbIE
MIOJIOKEHUST TEOPUM XHMMHUYECKOro cTpoeHus. M3omepuss u unzomepbl. XUMUYECKHE
(OopMyYITBI B MOJIENIN MOJIEKYJI B OPTaHMYECKOW XUMUH.
Kaaccudukanusa opranmyeckux BemecTB. Kiaccuduxanus BELIECTB MO CTPOSHHUIO
YIJIEPOJHOI0 CKejleTa W HaTU4Mi0 (YHKIHMOHAIBHBIX TIpyIil. ['OMOIOTH M TOMOJIOTHSL.
Havana nHomenknatypsl [UPAC.
Kinaccupukanma peakumii B OpraHM4eckoil Xumuu. Peakuuum nNpucOeIUHEHUS
(TuapupOBaHMs, TaJOT€HUPOBAHMS, T'MIPOrajJOreHUpOBaHMs, THIparanuu). Peakuun
OTILICIUIEHUS (JIerHIpUpPOBAHUS, IETUIPOraIOTeHUPOBaHUA, JAeruapaTtanun). Peaxnuu
3aMeneHus. Peakiuu uzomepuzanuu.
IIpakTHyeckoe 3ansATHE 2
O3HaKOMIJICHHE C KOJIJIEKIIMEeH 00pa3IioB HE()TH 1 TPOTYKTOB €€ TEPepadOTKH.
Tema 2.2 Copepxanne yueOHOTO MaTepuana 10
YriaeBoaopoasl M HMX | AIKaHbl. AJKaHbl: TOMOJIOTMUECKHH psAJ, HM30MEpPUS M HOMEHKJIATypa aJKaHOB. | 2
NPHPOIHbIE HCTOYHUKHU XUMHYecKre CBOMCTBA allkaHOB (METaHa, 3TaHa): TOpEeHue, 3aMelleHHe, pa3JIoKeHUe,
nerugpupoBanue. [IpymMeHeHne ankaHOB HA OCHOBE CBOMCTB.
AJIKeHBbI. OTHWIIEH, €ro MojJy4YeHHe (IeruapupoBaHUEM »3TaHa, JenoJuMepusanuei | 2

14
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MOJINATHIIEHA). 'oMonornyeckuil psja, u30Mepus, HOMEHKIIaTypa alKeHOB. XUMUYECKHE
CBOWCTBA 3THJIEHA: TOpEHHE, KaUYeCTBEHHBIE peakiuu (oOeciBeunBaHe OPOMHOI BOJBI
U pacTBOpa MepMaHraHarta Kajius), ruapaTanus, noiuMepusanus. [Ipumenenue stuieHa
Ha OCHOBE CBOMWCTB.

JAuenbl U kKaywyyku. [loHsTue o0 aMeHax Kak yIJIeBOJOpOJax C JABYMS JIBOWHBIMU
cBs3siMu. CompspDKEHHBIE THEHbl. XUMHYECKHE CBOMCTBa OyramueHa-1,3 W u3ompeHa:
oOeciBeurBaHre OpOMHOM BOJbI W TMOJMMEpU3alMs B Kayuykd. HaTypanbHblii u
CUHTETHYECKHE Kayuyku. Pe3una.

AJIKMHBI. AneTwieH. XUMHYECKHE CBOMCTBA alleTHJICHA: TOpeHue, O0OecCIBEUHBaHUE
OpOMHOI BOIBI, TPHCOCNWHEHHWH XJIOpPOBOIOpoda W ruaparauus. [lpuveHenue
aleTUIICHa Ha OCHOBE CBOMCTB. MEKKIIacCOBast H30MEPHs C AIIKAJTUEHAMM.

Apenbl. benson. Xumudeckue CBOWCTBA OCH30ja: TOPEHUE, PEAKIMU 3aMCIICHHS
(rayioreHupoBaHKe, HUTpOBaHUE). [[ppuMeHeHne OeH30J1a HA OCHOBE CBOMCTB.
IIpupoaHble MCTOYHUKHM YIJIeBOAOPOAOB. [IpupomHbId ra3: cocTaB, NPUMEHCHHE B
kauectBe TomnuBa. Hedts. CoctaB u mepepabotka Hedtu. Ileperonka nHedrtu.
Hedtenpoaykrsl.

IIpakTnueckoe 3ansaTe CocTaBieHNE CTPYKTYPHBIX (OPMYI YIIIEBOAOPOIOB.

Tema 2.3

Coneprxanne yueOHOT0 MaTepuasa

10

Kucnopoacoaepxamme
OpraHuveckKue
coe/IMHeHHUs

Cnuptel. [lonyueHne »5TaHoia OpoXEHHEM TUIOKO3bI M THUJpaTalMeld dSTHIIeHA.
I'mapokcuiibHas rpynna Kak GyHkiuoHanbHas. [IoHsATHE O MpeAerabHBIX OJHOATOMHBIX
cnupTax. XMMHUYECKHE CBOMCTBAa 3TaHOJIA: B3aMMOJEHCTBHE C HaTpueM, oOpa3oBaHME
IIPOCTBIX U

CIIOKHBIX 2(UPOB, OKHcIeHUe B anpiaerusl. [IpumeHeHune 3TaHoia HA OCHOBE CBOMCTB.
ANKOronusm, ero nocyieAcTBUs A OpraHu3Ma 4elloBeKa U IpeaynpexIeHue.

FJ'II/II_[epI/IH KakK IpeACTaBUTCIIb MHOI'OATOMHBIX CIITMPTOB. KauecTBeHHas pCaKkiug Ha
MHOT'0AaTOMHBIC CITUPTEI. HpI/IMeHeHI/Ie TInepuHa.

®enon. Puznueckue U XMMUYECKHUE CBOMCTBA (eHONa. B3aumHOe BIMsSHHE aTOMOB B
MoJieKyJie (eHoJa: B3aUMOJEHCTBHE C TUAPOKCHIOM HATPHs M A30THOH KHCIOTOH.
[IpumeHnenue ¢peHona Ha OCHOBE CBOMCTB.

15
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Aabaeruapl. [lonarue 06 anpaerugax. AJnbAerujgHasi rpynna Kak (yHKIMOHAIbHAS.
@opManpaeru M €ro CBOMCTBA: OKHCIECHHE B COOTBETCTBYIOLIYI) KHUCIOTY,
BOCCTAHOBJICHUE B COOTBETCTBYIOWMK cnupT. [lomydeHne ambaerusioB OKUCICHUEM
COOTBETCTBYIOLIMX cIUPTOB. [IprMenenune popmainbaeriia Ha OCHOBE €ro CBOMCTB.

KapoonoBble kuciaornl. I[lonstue o kapOOHOBBIX KucioTax. KapOokcunbpHas
rpynna Kak (QyHKUMOHaNbHas. ['oMoiormyeckuil psia HpefeibHbIX OJHOOCHOBHBIX
KapOOHOBBIX KuCJIOT. IlomydyeHne kapOOHOBBIX KHCIOT OKHMCIEHHEM allbIErHJIOB.
XUMHUYECKUE CBOWCTBA YKCYCHOW KHCIIOTHI: OOLIME CBOWCTBA € MMHEPAIbHBIMHU
KHCIIOTaMU U peakuus stepuduxanuu. [IpumeHeHne yKCyCHOM KHCIIOThI Ha OCHOBE
CBOMCTB. BrIcIne )KxUpHBIE KUCIIOTHI Ha IPUMEPE NAIIbBMUTHHOBOM U CTEAPUHOBOM.

2

Caoxuble 3¢upsl u kupbl. [lonydyeHne cioxHbIX 3(UPOB peakuuei ITepuuKalnm.
CroxHble 3QUphl B IpUpOAE, UX 3HaueHue. [IpumeHenue cioxHbIX 3(UPOB HA OCHOBE
cBoicTB. JKupsl Kak cioxHbsle 3gupsl. Knaccupukarus xxupoB. XuMHU4eCKHe CBOWCTBA
KUPOB: TWJIPOJIU3 U TUAPUPOBAHME XKUAKUX XKHUPOB. lIprMeHeHue XxHUpoB Ha OCHOBE
cBOMCTB. MbLIa.

YraeBoabl. YrieBoabl, UX Kiaccuukanus: MoHOcaxapuasl (TIIOK03a, (pyKTO3a),
aucaxapuabl (caxaposa) M HoJucaxapuabl (Kpaxmasl W Lenonosa). [nmokoza —
BEILIECTBO C JBOMCTBEHHOW (PYHKIIMEH — ambJAeruJ0CIupT. XUMUYECKHUE CBOWCTBA
TJIIOKO3BI: OKHCJIEHHE B TIIIOKOHOBYIO KHMCIIOTY, BOCCTAHOBJIEHUE B COPOUT, CIIUPTOBOE
Opoxenue. [IpumMeHeHue IIII0KO3bI HA OCHOBE CBOMCTB. 3HaY€HUE YIJICBOJOB B JKHBOI
MIPUPOJIC U KHU3HU 4yesnoBeka. [[oHsATHE 0 peakIusaxX NOJUKOHACHCAIUNA U THIPOJIN3a Ha
MpUMepe B3aUMOMPEBPAIICHHI: TIIFOK03a - MOJHCaXapu/I.

IIpakTuyeckoe 3anaTHe CBOWMCTBA KUCIOPOICOJAEPIKANINX COCTUHEHHUNA

Tema 2.4

Coneprxanne yueOHOTO MaTeprasa

16



Pabouas nporpamma yueOHOTO nipeaMeTa «Xumus B IpoheccHoHansHol aestensaoctuy Ctpanunna 17 usz 29

A3oTcoaepakaiue
OopraHnyeckKue
coequHenus. Ilonumepsl

Amunbl. [lonatne 00 ammuax. AnupaTuueckue aMuHBl, HX Kilaccuukauus
HOMEHKJIAaTypa. AHWJIMH Kak OpraHuyeckoe ocHoBaHue. [lonydeHue aHuiIuHA U3
HuTpoOeH3o0mna. [IpuMeHneHne aHMIMHA HA OCHOBE CBOWCTB.

AMMHOKHCJIOTBI.  AMMHOKUCIOTBI ~ Kak  aMm@oTepHble  AU(YHKIHMOHAJIbHBIE
OpPraHUYeCcKHe COCIMHEHMs. XMMHUYECKUE CBOICTBA aMHHOKHUCIIOT: B3aMMOJEHCTBHE C
LIeJI0YaMHy, KUCIOTaMU U JApYr ¢ JApYroM (peakius NnojJukoHAeHcauuu). Ilentuanas
CBSI3b U NMONUINENTU/bL. [IpMeHeHne aMUHOKHUCIIOT Ha OCHOBE CBOMCTB.

Beaxu. [lepBuunas, BTOpu4Has, TpETUYHAs CTPYKTYphl O€JIKOB. XUMHUYECKHUE CBOMCTBA
OenKOB: TOpEeHWe, JACHATypauus, TUAPOJU3, IIBETHbIE peakiuu. buomormueckue
¢bynkuuun 6enxos. [Tomumepsl. benku u monucaxapuapl Kak OHONOIMMEPHI.
ILnacTmaccesl. [lomydeHne noauMepoB peakuen MOIMMEPU3aLUU U TOJIUKOHACHCALUH.
TepMomiacTU4HbIE U TEPMOPEAKTUBHBIE I1acTMacchl. [IpencraBurenu niactmace.
Bosiokna, ux kuaaccupukanusi. Ilomydyenue BookOH. OTHENBHBIE NPENCTABUTENN
XUMHUYECKUX BOJIOKOH.

2

IIpakTnyeckoe 3ansaTue CBoiicTBa 0EIKOB

IIpakTnyeckoe 3ansaTHe VneHTHGUKALINS OPraHUYECKUX COEAUHEHUH.

KonTtposabHnas padora

Koncynpranuu

JuddepeHunpoBaHHbIii 3a4eT

- = NN

Bcero

Jlis XapakTepUCTUKU YPOBHS OCBOCHMS y4eOHOT0 MaTepualla UCIOJIb3YIOTCs Clelylolnue 0003HaueHus:

1 — o3HaKOMUTENBHBIN (Y3HABaHHE paHee U3YYEHHBIX 0ObEKTOB, CBOMCTB);

2 — penpoyKTUBHBIN (BBITOJHEHHE AEATEIBHOCTH IO 00pa3ily, MHCTPYKIIMH WK TIOJ] PYKOBOJICTBOM);

3 — NPOYKTUBHBIN (IUTAHUPOBAHKE U CAMOCTOSITENILHOE BBITIOJIHEHUE JIEATEIbHOCTH, pEIIeHHe TPOOIEMHBIX 3a/1a4)
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2.3. Conepxanue npopuiIbHOMH COCTABISAIOIIEH.
JIJIst TEXHOJIOTHYECKHUX CTIeIIHATbHOCTEH:

aas pazgena 1 O0mas U HeopraHu4veckasi XUMUSI SBIISTFOTCS CIEAYIONUE TUTAKTUICCKUE
CJIMHUIIBL:
1 AnnorpornHble MoaMQUKAMK yriepoja (anmMas, rpaduT), KUCiIopoaa (KUCIOpoa, 030H), 0JIOBA

(cepoe u 6enoe 0510B0). [ToHsITHE O XUMUYECKON TEXHOIOTMH, OMOTEXHOJIOTHMH U HAHOTEXHOJIOTHH.
2 MopenupoBaHu€ Kak METO/1 IPOrHO3UPOBAHUS CUTYaI[MU HA IIPOU3BOJICTBE.

3 IlongpHocTh CBA3M M mOJIApHOCTH MouieKynbl. KonpeHcanus. Tekydects. Boszroska.
Kpucranmuzanus. Cyonumanus u gecyonumanus. AHOMaauu GU3NYECKUX CBOMCTB BO/IBI.

4 PactBopeHue Kak (U3UKO-XMMHUYECKUW mporecc. TeruoBblie 3((eKTsl mpU PacTBOPEHHH.
Kpucrannoruapatel. Pemenne 3ana4 Ha MacCoBYIO JOJIFO PACTBOPEHHOrO BemecTna. [Ipumenenue
BOJIbI B TEXHUYECKUX LENSIX. JKECTKOCTh BO/BI M CIIOCOOBI €€ yCTPaHEHHUS.

5 TlpaBuina pa3zbaBieHHs CEPHOM KHCIOTHI. Vcronb30BaHNe CepHON KUCIOTHI B MPOMBIILICHHOCTH.
Enxue menouu, ux HMCHOJb30BaHUE B MPOMBINIIEHHOCTH. ['amieHas W HeramieHass U3BECTh, UX
npUMEeHEeHHe B cTpoutTenbcTBe. [umnc u anebactp, rumncoanue. [lonstue o pH pactBopa.
KucnotHas, menounas, HeWTpajibHas Cpesia paCTBOPOB.

6 IlonsTue 00 snekTponn3e. DIEKTPOIN3 PACIIIaBOB. DIIEKTPOIU3 PACTBOPOB. DIEKTPOIUTHUECKOE
nojsyuyeHue  amoMuHusA.  [IpakTudyeckoe NIpUMEHEHUE  DJJEKTpoiu3a. [ ampBaHOIUIACTHKA.
['anpBanocterus. PaduHupoBanue nBeTHbIX MeTauioB. Karamms. 'oMoreHHble M reTeporeHHble
karanuzaTopsl. [Ipomotopsl. Katanutnueckue siapl. UTHruOUTOpHI

7 Koppo3us MeTaimioB: XMMHUUYECKasi U JIEKTPOXUMHUYECKas. 3aBUCUMOCTh CKOPOCTH KOPPO3UU OT
ycIoBUH OKkpyxaromeil cpensl. Knaccupukanus KOppo3uu METaIOB MO pa3IMYHBIM MPU3HAKAM.
Crioco0b!I 3alUThl METAIOB OT KOppo3uU. IIpon3BOACTBO UyryHa U CTaH.

AJs pasaena 2 Oprannveckasi XUMHUs

1 Ilonsatue o cybctpare u peareHTe. Peaknmm OKMCIEHUS W BOCCTAHOBIICHUS OPTraHUYECKHX
BemiecTB. CpaBHEHHE KiacCU(UKALUU COSAMHEHUH U KiIaccu(UKaIlui peakluii B HEOPraHWnIeCKOH
Y OPraHUYECKON XUMUHU.

2 IlpaBuno B. B. MapkoBuukoBa. Knaccudukanus u HazHaueHue kayuykoB. Kiaccudukauus u
Ha3HauYeHHE pe3nH. BynkaHusanus kaydyka.. ['omonornuecknii psg apeHoB. Tonyon. HurpoBanue
tonyona. Tporun. OCHOBHBIE HamNpaBiCHUs MPOMBIIUICHHONH NepepabOTKH HPUPOAHOTO Tasa.
[TorryTHeIl HedTsHOI ra3, ero mepepaboTka. IIporecchl MpoMbIlUIeHHONW THepepaboTKu HedTu:
KpPEKUHT, pupopMuHT. OKTaHOBOE YUCIIO OEH3MHOB U IIETAHOBOE YUCIIO IU3€JIbHOTO TOIUIMBA.
Kokcoxnmuueckoe Mpou3BOACTBO U €r0 MPOIYKIUSI.

3 MeTuioBbIll COUPT M €ro HUCIOJIb30BAaHWE B KAYECTBE XUMHUYECKOTO ChIpbsi. TOKCMYHOCTH
METaHOJla M TMpaBHJa TEXHUKH OE€30MacHOCTH MpH padoTe ¢ HUM. IDTWICHTIHKOIb M €ro

npuMeHeHrne. TOKCUYHOCTh ATHJICHTIIMKOJS U MTpaBUiia TEXHUKH 0€30MacHOCTH MpU paboTe ¢ HUM.
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[Tonyyenue ¢QeHoma wu3 TPOAYKTOB KOKCOXMMHYECKOTO MPOM3BOJICTBA W U3 OeH30ia.
[Monmukonaencanus Gopmanbaeruaa ¢ GeHosoM B GeHOIOPOPMAIBIETHIHYIO CMOIY.
Aneranpaerun. [loHsTHe 0 KETOHaX Ha MpUMeEpe areToHa. [IpMMEHEeHHe alleTOHA B TE€X- HHUKE W
POMBIIUICHHOCTH.

4 AMI/IHOKaHpOHOBaSI KHCJI0TAa. KaHpOH KaK npeacTaBUTCIIb IIOJIMaMHU HBIX BOJIOKOH.
Hcnons3oBanue TUAPOJINA3a 0eJKoB B [POMBIIUIEHHOCTH. [TonuBuHUIXIIOPU,

nosmterpadTopaTriieH (Tedion). DeHonodopMaibIeTHIHbIC IIACTMACCHI.

3. YCJIOBUSA PEAJIM3ALIUU YYEBHOI'O IPEIMETA.

3.1. TpeGoBaHNsl K MUHUMAJBLHOMY MATEPHAJIBHO-TEXHUYECKOMY O0ecneYeHH 0.

Peanuzamusi mporpaMMbl mpeamera TpeOyeT Hanmuyusi ydyeOHOro KkaOWHeTa XUMHUH U
1abopaTOpUN XUMHHU.

Oo6opynoBanue yueOHOro KaOUHeTA: - MOCAJOYHBIX MECT MO KOJIMYECTBY OOYYAIOIINXCS;
JIOCKa KJIacCHAas;, JEMOHCTPAIMOHHBIA CTOJ; MHOTO(YHKIIMOHATbHBIA KOMIUIEKC MpPEroaaBaTens;
KOMIUIEKT y4eOHBIX MOCOOMIA, CXeM, IUIaKaTOB MO XUMHUH; HaTypallbHble OOBEKTHI, MOJEINH,
npuOopbl W HAOOpPBI Ui TOCTAHOBKU JIEMOHCTPAIMOHHOTO M YYEHHYECKOIO HSKCIEPUMEHTA;
NeYaTHble M DKPAHHO — 3BYKOBBIE CPEJICTBA OOYYEHMsI; NEPEYHHM OCHOBHOM U JOMOJIHUTEIbHON
y4eOHOI TuTepaTyphl; BCHOMOraTeIbHOE 000pY0BaHUE W MHCTPYKLMHU; OMOIUOTEUHbINH (PoH.

OobopynoBanue sadopaTopuu W padoyux MecT JAOOPATOPHUM: IOCATOYHBIX MECT IO
KOJIMYECTBY OOy4arouIMxcs; KOMIUIEKT J1abOpaTOpHOro O0OOpYAOBAaHUS; XHMHYECKass IMOCYAa;
XUMHUYECKHE PEaKTUBBI.

Texnuyeckue cpeacrsa o00y4eHHsl: KOMIIBIOTEp C JIMIIEH3MOHHBIM IPOTrPaMMHBIM
o0ecrieyeHHeM; MyJIbTUMEIUa MPOEKTOp; SKpaH INPOEKIMOHHBIN; -3IIEKTpOHHAas OubInoTeKa
(BU1€0dUIbMBI, TPE3CHTAIUN ).

3.2. UuopmaunonHoe odecnevenme.

HNudopmannonnoe obecrieueHre 00ydeHUs COACPKUT MEePeUeHb PEKOMEHIYEMbIX YUeOHBIX
u3nanuil, IHTepHeT-pecypcoB, JONOIHUTENBHOM JINTEPATYPHI.

OcHoBHas JuTepaTypa:

1. Tabpuensn O.C. Xumus 115 npodeccHil U crenualbHOCTeN TEXHUUECKOro npoduis: y4eOHUK

UL CTyA.yupexaeHuii cpea.nmpod.odopazopanus / O.C.I'ab-puensn, WU.I.OctpoymoB. — 4
eusn., crep. — M.: Uznarensckuil 1eHTp «Axagemus», 2017. — 272 c., [8] c¢. uB.uiL
ISBN9785446843152

2. Xwumus. 10 kmace. IlpodunbHbeiii ypoBeHb : y4eb. mis o6meoopazosat. yuapexaeHui / O.C.
INa6puensu, @.H. Mackaes, C.1O. [Tonomapes, B.1.Tepennn; moxa pea. B.W. Tepenuna.-9-e us.,

ucnp. - M. : JIpoda, 2015-318.
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3. Tabpuensn, O. C. Xumus. 11 kmacc. [IpodunbHblii ypoBeHb : yued. ans oOmeoOpaszoBart.

yupexnenuit / O.C. I'abpuensn, I'.I'. JIsicoBa.-10-e mepepad. - M. : [poda, 2015-398.

JonosHuTeIbLHASA JUTeEpaTypa:
4. Epoxun IO.M. Xumus mis npodeccrii U CrenuanibHOCTEH TEXHMYECKOTO0 U €CTECTBEHHO-
HaygHoro npodwuneit: yaeonuk 0. M. Epoxun, U. b. KoBanera. - 3-e¢ u3z., mepepab. u mom.. -
M.: Akanemusi. - 2017. - 496¢.: un. -(Ilpodeccuonansroe obpazoBanue. OOIIC00pa3oBaTeIbLHBIC

mucrumuinael). O.C. Tabpuensa Xumus. [Tpaktukym M. "Akanemus, 2017t

5. Tabpuensa O.C. Xumus. Tectsl, 3anaun u ynpaxkaenus: yueo. [Tocooue O. C. I'abpuensn, I'.
I'. JleicoBa. - M.: Akamemms. - 2015. - 334c.. - (IIpodeccuonanpHoe oOpa3oBaHHE.

O06111€00pa30BaTENIbHbBIE TUCLHUIIIMHBI).

6. Tabpuensu O. C. Xumus. Kaura s npenogaBatens : yaeOHo-mMeroanueckoe mocodue / O.C.

I"a6puensn, I'.I'. JIeicoBa. — M. : U3natenbckuii nieHTp «Akamemusi», 2012. — 336 c.
HNuTepHeT-pecypcebr:
7. http://www.school.edu.ru/ - Poccuiickuii 0011eo0pa3zoBaTenbHbIi mopTan
8. http://www.uchportal.ru — Yuutenbckuii moprasn
9. https://urait.ru/ - DnexTpoHHas 6ubIMoTEKA
10. http://videouroki.net/ - Buneoypoku B CETM HHTEPHET

11. nsportal.ru-ConanibHass  cetb  paOOTHUKOB oOpa3oBaHus. HauanpHoe u  cpenHee

npodeCCHOHAIBHOE 00pa30oBaHNe

12. http://hemi.wallst.ru/ - OGpa3oBaTeNbHBINA CAUT AJIS IKOJIBHUKOB « XUMHUS».

4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUSA YYEBHOI'O IIPEJIMETA.
KoHTpoinb u olleHKa pe3ynbTaTOB OCBOEHHSA Y4EOHOro mpeaMeTa OCYLIECTBIISIETCS
npernojiaBaTesieM B IpoIecce IMPOBEACHUS TPAKTHUECKUX 3aHATHUH, J1abopaToOpHBIX padorT,
TECTUPOBAHUS, a TaK)KE€ B PE3YJIbTAaTe BHINOJIHEHUS OOYYarOIMMUCS WHIAMBHIYaTbHBIX 3aJaHUH,
MIPOEKTOB, UCCIIEOBAHUML.
Pe3ynbrarel 00yueHus: pacKpbIBalOTCS Yepe3 YCBOCHHbIE 3HAHUSI U IPUOOpPETECHHBIE YMEHUS,

HaIlTpaBJICHHBIC HA HpHOGpeTeHI/IC 06H_[I/IX KOMIICTCHITUH.

Pe3yabTarsl 00yyeHus (mpeaMeTHbIE) @®opMbl M MeTOAbl KOHTPOJISI M OUEHKH
Ha YPOBHE Y4€OHBIX JAeHCTBUI pe3yJbTaToB 00y4YeHUust

1 2

YMeTs: YcrHblii ornpoc,
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Ha3bIBaTh: HW3YYEHHbIE BeUIecTBa IO
«TPUBUANBHON» WM  MEXAYHapOAHON
HOMEHKJIaTypaM;

CocraBieHue CTpyKTYpHBIX (pOopMyIT

ONpEACIATh: BAJICHTHOCTb U CTENEHb
OKHUCJICHH XMMHMYECKHUX DJIEMEHTOB, THII
XUMUYECKOU CBSI3M B COCIUHEHUSAX, 3apsfl
HOHa, IIPOCTPAHCTBEHHOE CTPOCHHE
MOJIEKYJI, THUIl KPUCTaJUIMYECKON PEIIETKH,
XapakTep cpeasl B BOJHBIX pacTBOpax,
OKHUCIIUTEIb u BOCCTAaHOBUTEb,
HAIPaBJICHUE CMEUICHMS PaBHOBECHS IIOJ
BIIMSIHUEM DPA3JIMYHBIX (PAKTOPOB, U30MEPHI
U TOMOJIOTH, IPHUHAUIEKHOCTh BEILIECTB K
pasHbIM  KjaccaM HEOPraHW4eCKUX H
OpPraHMYECKUX  COCIUHEHUH;  XapakTep
B3aUMHOI'O BJIIMSHUS aTOMOB B MOJIEKYJIaX,
TUNBl PEaKUMi B HEOPraHWYECKOM U
OPraHUYEeCKOU XUMUH;

YeTHbI onpoc,

CocraBieHne MOJIEKYISIPHBIX (POPMYIT BEIIECTB

XapaKTepu30BaTh: S-, p-, d-AIEMEHTHI O UX
nosiokeHnto B [lepuommdeckoil cucreme
JIA.N. MengeneeBa, oOmue XUMHYECKHUE
CBOICTBa METAaIJIOB, HEMETAIUIOB,
OCHOBHBIX KIJIACCOB HEOPraHUYEeCKHX U
OpPTaHMYECKUX COEIUHEHUH; CTPOCHUE U
CBOICTBA  OpPraHMYECKUX  COCAMHEHUHN
(YyrieBomopoaoB,  COUPTOB,  (DEHOJIOB,
aJIbACTU10B, KETOHOB, Kap6OHOBI)IX KHCIIOT,
aMUHOB, aMUHOKHCJIOT M YTJICBOJIOB);

VYcrHbIl onpoc

CocraBnenne ypaBHCHI/Iﬁ XUMHNYCCKHX

peakiuii

OOBSICHSATE: 3aBUCHUMOCTDB CBOMWCTB
XUMHUYECKOI'0 3JIEMCHTA H O6paSOBaHHI>IX
UM BCIIIECTB oT TIOJIOXKCHUA B
ITepnonnueckoi cucreme JAN.
Menneneesa; 3aBUCHUMOCTb CBOICTB
HEOpPraHMYECKUX BEIIECTB OT MX COCTaBa U
CTpPOEHMS, MNPUPOJY XUMHUYECKOH CBS3H,
3aBUCUMOCTb ~ CKOPOCTH  XHMHYECKOU
peakuuu  OT  pPa3IMYHbIX  (PAKTOPOB,
PEaKIMOHHON CIIOCOOHOCTH OPTaHUYECKUX
COEIMHEHUH OT CTPOCHMS UX MOJIEKYII,

YeTHBI onpoc,

CocrapieHue ypaBHCHI/Iﬁ XUMHNYCCKHX

peakuuii

BEIINOJHATE XUMHWYECKUUN OKCIICPUMCHT I10
pacro3HaBaHUIO BOKHEHIIIUX
HEOPraHWYECKUX U OPraHMYECKUX BEIIECTB,
MOJIYYEHUIO KOHKPETHBIX BEILIECTB,
OTHOCAIINXCA K HU3YUYCHHBIM KJIacCcaM
COCIMHECHU;

YeTHBI onpoc,
[IpoBenenue nabopaTOPHBIX ONBITOB

21




Pabouas nporpamma yueOHOTO nipeaMeTa «Xumus B IpodheCCHOHaNbHOM aesTensaoctuy Ctpanuna 22 u3 29

OPOBOAMTH  pPacyeThl IO XUMHYECKUM
dbopMynaM U ypaBHEHHSIM peaKLUii;

Pemenue 3amau

OCYIIECTBIISATh  CAaMOCTOSITENBHBIA  ITOHUCK
XUMHYECKON nHpopMannuu c
UCIIOJIb30BAHUEM DPA3JIMYHBIX HCTOYHHKOB
(cTIpaBOYHBIX, HAYYHBIX M  HAy4HO-
HOMYJSIPHBIX M3AaHUH, KOMIBIOTEPHBIX 0a3
JTAaHHBIX, pecypcos WuTepuera);
UCTIOJIb30BAaTh KOMIBIOTEPHBIE TEXHOJIOTUH
Ui 00paboTKM W Tepeauyd XUMHYECKON
uHpOpMAMM W €e TPEICTABICHUS B
pa3IUUHBIX (opMax;

Beinonnenue IIPOEKTHOMN JEeATEeIIbHOCTH

(mpe3eHTanus, BUACODUIBM)

3HATh/TIOHUMATh:

— POJIb XUMHUHU B €CTCCTBO3HAHUU, €C CBA3b C

JIPYTUMH

CCTCCTBCHHBIMU HAyKaMH, 3HAYCHHUC B KHU3HU

COBPEMEHHOT0 00I11ECTBA;

3amuTa pedepara, Mpe3eHTAalNH,

WHIUBUIYAJILHOTO COOOIICHUS

Ba)XKHEUIIIHE XUMHAYECKHE TIOHATHS:
BEIIECTBO, XMUMUYECKUI D3JEMEHT, aToM,
MOJIEKyJIa, Macca aTOMOB M MOJICKYJI, HOH,
panukai, — aulOTpONus, HYKIUABI U
U30TOIBI, aTOMHBIE S-, p-, d-opOuTainm,
XUMHYecKas CBSI3b,
AJIEKTPOOTPHUIIATEIEHOCTh,  BaJCHTHOCTH,
CTETIEHb  OKHWCIICHUS,  THOpHUIU3aIHs
opOuTasnel, MPOCTPAHCTBEHHOE CTPOCHHE
MOJEKYJ, MOJIb, MOJIAIpHas  Macca,
MOJISIPHBIH 00beM ra3000pa3HbIX BEIIECTB,
BEIIECTBA MOJIEKYJISIPHOTO U
HEMOJIEKYJISIPHOTO CTpOEHUS,
KOMIUIEKCHBIE COEIUHEHHUs, TUCIIEPCHbIE
CHCTEMBI, WCTHHHBIC pacTBOpHI,
ANEKTPOIUTHIECKAS JIICCOTIHAIIHS,
KHCJIOTHO-OCHOBHBIE PEaKIMU B BOJHBIX
pacTBOpax, THAPOJNN3, OKHCICHHE W
BOCCTAQHOBJICHHE, 3JIEKTPOJU3, CKOPOCTh
XUMUYECKOH peaKIvu, MeXaHU3M
peakimM, Karaiu3, TerIoBOH 3(QeKT
peaKiuu, SHTAJIBIINA, TEIIOoTa
00pa3oBaHUs, DHTPONHUSA, XHUMHUYECKOE
paBHOBECHE, KOHCTaHTa  PAaBHOBECHS,
YIJIEPOAHBIA  CKeneT, (DyHKIMOHAIbHAS
rpynma, TOMOJIOTHS, CTPYKTypHas W
MPOCTPAHCTBEHHAS u30Mepus,

VYcrHbIl onpoc

CocraBneHue ypaBHEHUHN peakui
CocraBiieHue CXeM JIEKTPOIU3a
CocraBieHne CTpyKTypHBIX (GopMyIT
TectupoBanue
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WHAYKTUBHBIH U Me30MepHbI 3(QeKTsl,
NMEeKTpo I, HYyKIeO(HI, OCHOBHBIC THIIBI
peakuuin B HEOPraHU4YeCKOn u
OpraHUYECKOH XUMUH;

OCHOBHEIC  3aKOHBI  XHMHHU: 3aKOH
COXpaHEHHS MacChl  BEIIECTB, 3aKOH
MOCTOSIHCTBA cocTaBa BEIIECTB,
[Tepuonuueckuii 3axkon .M. Mennaeneena,
3akoH ['ecca, 3akoH ABOraapo;

VYcerHblii onpoc
TectupoBanue

OCHOBHBIE TEOPUU XUMHH; CTPOCHHS
aToma, XUMHUYECKOU CBS3H,
3JEKTPOJUTUYECKON TUCCOLMALAN, KUCITIOT
U OCHOBAaHWH, CTPOCHUS OPraHUYECKUX U
HEOPraHWYECKUX COCIMHEHUN

(BKJIIOYAsi CTEPEOXUMHIO), XUMHYECKYIO

VYcerHbliil onpoc

CocraBnenue ypaBHEHUI JIUCCOITAIIUU
KHCJIOT, OCHOBAaHUH

TectupoBanue

KHHETUKY u XMMHUYECKYIO
TCPMOJUHAMUKY
KJIaCCU(PHUKALIUIO u HOMEHKJIATypy | Y CTHBIN OIIPOC
HeopraHuwdeckux W opranmueckux | CocTaBneHne Ha3BaHUH U (QOPMYII BEILECTB
COCIUHEHUI;

MPUPOJHBIE UCTOYHHUKHU YTIEBOJOPOIOB U
CocoObl UX NepepaboTKH;

3ammra pedepara, yCTHBIN onpoc

BEIIECTBA W MaTepHallbl,  IIHPOKO
WCIIONB3YEMBbIE B  IPAKTUKE:OCHOBHBIC
METaIJIbl W CIJIaBbl, TpaduT, KBapll,
MUHEpaJbHbIE YI00pEeHUs], MUHEPATbHbBIE
U OpraHuvyecKHe KHUCJIOTHI, IIEJIOYH,
aMMHaK, yraeBoJ0poabl, PeHON, aHUIUH,

METAaHOJI,  3TaHOJ,  JTWIECHIJIHUKOJIb,
[JIMLEPYH, dbopMmanbaerusa,
aleTanbJIeru], alleTOoH, IIII0K03a,
caxaposa, KpaxMail, KJIeT4aTKa,

AMHWHOKHCJIIOTHI, GCHKI/I, HCKYCCTBCHHBIC
BOJIOKHA, Kay4yKH, IIJIaCTMACCBbI, KHPBI,
MblJIa 1 MOIOIIIUEC CPEACTBA

YceTHBIT onpoc

CocraBienue (GopMyn BeLIECTB M ypaBHEHUMH
peakuui

TectupoBanue
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4.1. KoHTpOobHBIE BONPOCHI IO NPeaAMeTY «XHMHSA B IPO(ecCHOHATbHOM AeATeIbHOCTH.
Pa3nes 1. O61mas u Heopranmyeckasi XMMHs.
OcHOBHBIE TIOHATHS U 3aKOHBI XUMHH.

[

2 PacyerHple 3a7a4M Ha HAXOXKJIECHUE OTHOCUTEIBHOW MOJIEKYJISPHON MaccChl, OIpEAesICHHUE
MacCOBOM JOJM XUMUYECKHX JIEMEHTOB B CJI0KHOM BEILIECTBE.

Ctpoenue aToMa. DIeKTPOHHBIE KOH(MUTYPALIMA ATOMOB XMMHUECKHUX 3JIEMEHTOB.
CoBpemenHast (popMyIHpOBKa NEPUOANUECKOTO 3aKOHA. 3HAUYEHUE MEPUOIMIECKOTO 3aKOHA U
MEePUONYECKON cUCTeMbl XUMHUYecKuX 3neMeHToB [[.J. MenneneeBa /uis pa3BUTHS HAyKH U

B~ W

IMOHUMaHUs XUMUYECKOW KapTUHBI MUPA.

Honnas xuMudeckast CBI3b.

KoBanenTHas Xxumudeckas CBS3b.

MeTtammdeckas CBSI3b.

ArperaTHble COCTOSIHUS BEIIECTB U BOAOPOHAS CBS3b.

Yucrele BemecTBa U cMech. CocTaB cMeceii: 00beMHas 1 MaccoBast 10U KOMIIOHEHTOB CMECH,

MaccoBas J10Jisl IpUMecei.

10 TIlomstnue o gumcnepcHod cucteme. JlucmepcHas ¢aza W JAWCIEPCHOHHAs — cpeja.
Knaccudukanus TucriepcHbIX CUCTEM.

O 0 3 O W

11 Boma xak pacrBopurens. PactBopuMocTs BemecTB. HacpllleHHbIE, HEHACHIIICHHBIE,
TIEPECHINICHHBIE PACTBOPHI.

12 MaccoBas 107151 paCTBOPEHHOT'O BEILIECTBA.

13 OcCHOBHBIEC MOJIOKEHHS IIEKTPOIUTUUECKON TUCCOIUAIIUU. DIIEKTPOIUTHI U HEAJICKTPOIUTHL.
CreneHb 3JEKTPOTUTHYECKON TUCCOLUALIUN.

14  KucnoTbl, OCHOBaHUS U COJIM KaK AJIEKTPOIUTHI.

15 KucnoTsl 1 ux CBOMCTBA.

16 OcHoBaHUs U UX CBOICTBA.

17 Conu u ux cBOMCTBA.

18 T'unponus coneil.

19 Oxkcunbl u ux cBoictBa. ConeoOpasywomme U HecoseoOpasyromue okcunbl. OCHOBHBIE,
aM(pOoTepHbIC U KUCIOTHBIE OKCHJIBI.

20 Kiaccudukanus XUMHYECKUX PEAKIIHIA.

21 CremneHb OKUCIIECHUS.

22 Meron  SNEKTPOHHOTO  OamaHca I8 COCTABIIGHUS ~ YpaBHEHUH  OKHUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIIUMN.

23 CKOpOCTh XUMHUYECKUX PEaKIINH.

24 O6paTHMOCTh XUMHUYECKHUX peakiiil. XUMHUYeCKOe paBHOBECHE U CIIOCOOBI €r0 CMEUICHHUSI.

25 Meramnasl. OcoOEHHOCTH CTPOEHHUS aTOMOB M KpHUCTauIoB. PU3NYECKHE CBOMCTBA METAJJIOB.
Kinaccudukamnus MeTayioB 1o pa3IMdHbIM TPU3HAKAM.

26 XuMHUYECKHE CBOWCTBA METAIJIOB. DIEKTPOXUMHUUECKHUH PSJT HATIPSHKEHUH METAIIOB.

27 OO6mmue crocoOb! monyueHus: MeTaioB. CIIaBbl YEpHBIE U I[BETHBIC.

28 Hewmeramisl. OcoOEHHOCTH CTPOEHHS aTOMOB.

Pa3znen 2 Opranuyveckasi XumMus

29 Teopuss crtpoeHuss opranuueckux coeauHeHuid A.M. bByrnepoBa. OCHOBHBIE MOJOKEHUS
TEOPUHU XUMHUYECKOTO CTPOECHHUSI.

30 H3omepust U U30MEpHI.

31 Kiaccudukamus opraHM4eCKuX BEIICCTB.

32 Kiaccudukamnms peakiuii B OpraHu4ecKoi XHMHH.
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ATKaHbI: TOMOJIOTUYECKU psiJl, U30MEPHs U HOMEHKIIATypa aJIKaHOB.

36Xumudeckue CBOWCTBA allKaHOB (METaHa, 3TaHAa): TOPEHHUE, 3aMEICHUE, pPa3I0KEeHUE,
neruapupoBanue. [IpumeHeHne ankaHOB HaA OCHOBE CBOMCTB.

AnkeHpl. OTWJEH, €ro TOJIy4eHHe (AErMAPUPOBAHHMEM 3TaHa, JeNoJUMepu3anuen
NOJUATUIICHA). XMMHMYECKHEe CBOWCTBA JSTHJIEHA: TOpPEHUE, KAYeCTBEHHbIE pEeaKLuu
(obecuBeurBaHue OpOMHOI BOABI M pacTBOpa I€pMaHraHaTa Kajuus), TUIpaTalus,
nosimMepusanus. [IpuMenenue 3TuaeHa Ha OCHOBE CBOMCTB.

I"'omosornyeckuil psz, N30Mepusi, HOMEHKJIaTypa aJIKEHOB.

Jluensl u kayuyku. Pe3una.

AnkuHbl. AnetuieH. XUMUYECKHE CBOMCTBA alleTHIIEHA: TOPEHHE, 00eCcIIBeUnBaHUE OPOMHOU
BOJbI, NPUCOECIUHEHUE XJIOPOBOAOpOAa W ruaparauus. [IpumeHeHue aneTwieHa Ha OCHOBE
CBONCTB.

I'omosiornueckuii psii, M30MEpHsi, HOMEHKJIATypa ajKWHOB. MeEKKiaccoBas HM30Mepusi C
aJIKaJInECHaMU.

Apenbl. benszon. Xumuueckue CBOHCTBa O€H30J1a: TOpPEHHE, pEaKUUH 3aMEeLCHHs
(rasloreHupoBaHue, HUTpoBaHue). [IpumeHenne GeH301a Ha OCHOBE CBOMCTB.

[IpuponHbIE HICTOYHUKH YTIEBOAOPOIOB.

Cnuptsl. IloHsiTue O TpeneNbHBIX OJHOATOMHBIX CIHMpPTaxX. XHMMUYECKHE CBOMCTBA 3TaHOJIA.
[IpumeHneHue 3TaHOIa HA OCHOBE CBOMCTB.

AJKOronn3Mm, ero NocaeACTBUS U MPEAYIPEKACHUE.

I'muuepuH kak NpeacTaBUTENb MHOIOATOMHBIX cHUpToB. KauecTBeHHass peakiust Ha
MHOI0aTOMHBbIE cIUPTHI. [[puMenenue rinuuepuHa.

®enoin. duznyeckre 1 XuMHUYECKUE CBOMCTBA (heHoa. B3anmMHOe BIMsHHE aTOMOB B MOJIEKYJIE
¢enona. Ilpumenenne ¢peHona Ha OCHOBE CBOMCTB.

[TonsTne 00 ajpaernaax. dopmanbpaerug 51 €ero CBONCTBA. ITonyuyenue
anpaerunoB. I Ipumenenue popmanbaerua Ha OCHOBE €0 CBOMCTB.

Kap6onoBbie kucioTsl. ['oMosornyeckuil psii NpeAeNbHbIX OJHOOCHOBHBIX KapOOHOBBIX
kucnot. Ilonydenne kapOOHOBBIX KHCIOT.XHMUYECKHE CBOICTBA YKCYCHOM KHCIIOTBHI: O0IIne
CBOMCTBA C MHUHEPAJbHBIMU KHUCJIOTAaMHU U peakuus stepuduxanuu. [IpumeHeHue ykcycHou
KHCJIOTHI HA OCHOBE CBOMCTB.

Beicmune xKupHbIE KUCIOTHI Ha IPUMEPE MAIbMUTHHOBOM U CTEAPUHOBOM.

CrnoxHble 3(upsbI.

Kupsr kak cnoxseie 3¢upsl. Knaccudukanums xupoB. XHUMHYECKHE CBOMCTBAa KHPOB:
TUPOJIU3 U TUIPUPOBAHUE KUAKUX KUPOB. [IpriMeHeHne )XK1UpoB Ha OCHOBE CBOMCTB. MbLia.
VYreBobl, uX KiaccuduKaims: MOHOcaxapuabl (TI0K03a, PpyKkTo3a), qucaxapuibl (caxapos3a)
Y TIoJIucaxapubl (Kpaxmall U 1eJII0103a).

XHWMHYECKHE CBOMCTBA TIIFOKO3bI. [ [pMeHeHne TIIF0K03bI Ha OCHOBE CBOMCTB.

3HayeHHWe VYTJIEBOJOB B KUBOW TMPUPOAE W KU3HM 4yenoBeka. [loHsaTHe o peakumsx
MOJIMKOHJCHCAIUM W THAPOJIM3a HAa TMpUMEpe B3aUMOIpPEBpallleHUui: TIJI0Ko3a —>
roJIMcaxapus.

Awmumnsl. [Tonstie 06 aMuHax, ux kinaccuuKanys 1 HOMEHKIaTypa. .

AMUHOKHMCIOTBI Kak aM(oOTepHble AU(PYHKIUOHAIbHbIE OPraHUYECKUE COEIUHEHUS.
XVMUYECKHE CBOMCTBA aMMHOKHCIIOT. B3aMMOJCHCTBHE CO LIEIOYAMH, KACIOTAMU U IPYr €
apyroM (peakiusi MOJUKOHAeHcanuu). llenTuaHas cBs3b M MONMNENTHIBL. [IpuMeHeHue
AMUHOKHCIIOT Ha OCHOBE CBOMCTB.

benku. IlepBuuHas, BTOpWYHAs, TPETUYHAS CTPYKTYpHl OENKOB. XUMHUYECKHE CBOWCTBA.
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buonornueckue pyHKINN OEIKOB.

57 Tlonumepsl. benku u moarcaxapuabl Kak OMOTIOIUMEDHI.

58 [IlInmactmaccel. [lonyueHue mNOJIMMEpPOB peakIued MOJUMEPU3ALNMN U TOJUKOHJICHCALINH.
TepmorutacTHUHBIE U TEPMOPEAKTUBHBIC TUIACTMACCHL. [IpeacraBuTeny miacTmacc.

59 Bonokna, ux kinaccuduxanud. [lomyuenne BonokoH. OTaenbHble IPEICTABUTENIN XUMUYECKUX
BOJIOKOH.

4.2. Ouenka HHANBHAYAJIbHBIX 00Pa30BaTeIbLHBIX JOCTHKEHHUIA.

KauecrBennas OLICHKA UHAMBHUYAJIbHBIX
IIpouent pe3yIbTAaTUBHOCTH N
00pa3oBaTe/IbHbIX JOCTHXKEHU I
(mpaBHJILHBIX OTBETOB) =
0aJ1J1 (0TMETKA) BepOaJIbHbII aHAJIOT
90 + 100 5 OTJINYHO
80 +~ 89 4 XOpOIIO
70 +79 3 YAOBJIETBOPUTENHHO
menee 70 2 HE yJIOBJIETBOPUTEIIHLHO

Ha osrame npoMmexyTodyHOW — arrecTallid IO  MEAMAaHEe  KAayeCTBEHHBIX  OLICHOK
MHAMBUYaJIbHBIX 00pa30BaTENIbHBIX JIOCTUKEHUI MPENoJaBaTeIeM OIpeneseTcsl UHTErpaabHas
OLICHKa OCBOEHHBIX OOYYaroIIMMHUCA 3HAHUU W YMEHHMM KakK pe3yjJbTaTOB OCBOEHMS y4eOHOIO
IpeaMerTa.

S. MIPUMEPHBIE TEMbI UHIUBUYAJIbHBIX ITPOEKTOB:
* bUOTEXHOIOTNA U FeHHas UHXeHepus: — TexHoaornn XXI Beka.

*HaHOTeXHOIO0THs KaK IPUOPUTETHOE HAIIPABJIEHUE PAa3BUTHUS HAYKU U IPOU3BOCTBA
B Poccuiickoit @enepanuu.

* CoBpeMeHHbIE METO/Ibl 00€33apa’kUBAHUS BOJBI.

* AJ10TpONUs. METAJIJIOB.

* Xuzub u nearenpHocTh J.M.Menneneena.

* «[lepuognueckomy 3aKoHy OyJyliee He TPO3UT Pa3pyLICHUEM. .. »

* Cunre3 114-ro anemenTa — TpuyMd pocCUICKUX HUZUKOB-SIEPLIKOB.

* 3oTomsl BOIOpOIA.

* PenTreHoBCcKO€ M3JIyd€HHUE U €T0 UCII0JIb30BAHNE B TEXHUKE U MEAUIIMHE.

* [Inma3zmMa — 4eTBepTOE COCTOSHUE BEIIECTBA.

* AMop(QHbI€E BellecTBa B IPUPOJE, TEXHUKE, OBITY.

» OxpaHa OKpyXarole cpesibl OT XUMUUYECKOT0 3arpsi3HeHns. KonnuecTBeHHbIE Xa-
PaKTEPUCTUKHU 3arpsI3HEHUS OKPYKAIOIIEH CPEIbI.

* [IpumeneHmne TBepAOTO U Ta3000pazHoro okcua yrieposaa (IV).

* 3ammTa 030HOBOT'O IKPaHa OT XUMHUECKOIO 3arpsi3HEHUS.

* I'pyboaucnepcHblie CUCTEMBI, MX KJIacCCU(pUKALMS U UCIOIb30BaHKe B podeccro-
HaJLHOM NIeATEIIHHOCTH.

* Kocmetnyeckue renu.

* MuHepasbl ¥ TOpHbIE TOPOJIbl KAK OCHOBA JTUTOC(EPHI.

* PacTBOpBI BOKpYT Hac. THUIIBI pacTBOPOB.

* Boja xak peareHT U cpea Juisi XMMUYECKOIo ITpoLecca.

* J)Kusns u nestensHocTh C.AppeHuyca.
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* Bknan oTeuecTBEHHBIX YUEHBIX B pa3BUTHE TEOPUU IEKTPOIUTHUECKOH IHCCOLMA-
LUU.

* YcTpaHeHHe KECTKOCTU BOJIbI HA IPOMBIIIJIEHHBIX MPEANPUATHAX.

* Mcnonp3oBaHne MUHEPATIBHBIX KHCIOT HAa IPEANPHUATHAX PA3THYHOTO TPOQHIIS.

* OKCHJIBI M COJIM KaK CTPOUTENIbHBIE MaTEPUAIIBI.

* [ToBapeHHast COJb KAK XMMHUYECKOE ChIPHE.

* MHoronukuit kapOOHAT Kalblus: B IPUPOJIE, B MPOMBILIUIEHHOCTH, B OBITY.

* Peakiiuu ropenusi Ha MpOU3BOJICTBE U B OBITY.

* BupryanbHoe MOAeTMpPOBaHUE XMMHUECKHUX IPOLIECCOB.

* Kuznsb u nesrenbHOCTh [, /[9BH1.

* PoJsib METAIJIOB B UCTOPUU YEJIOBEUECKOM HUBWIM3auuu. McTopus oTedecTBEHHOM
yepHoil MeTayutypruu. CoOBpeMEHHOE METAIITypruiecKoe NpoOr3BOACTBO.

e Hcropusi OTEUECTBEHHOW LBETHOM MeTalypruu. Ponb MeTaioB M CIUIABOB B HAay4HO-
TEXHUYECKOM IIporpecce.

* Koppo3sust MeTanioB 1 criocoObl 3alIUThl OT KOPPO3HUHU.

* lnepTHBIE WK GIarOPOIHBIC Ta3bl.

* Poxxaromiye coinu — rajoreHsl.

* lcTopust mBEACKON CIIMYKH.

* lcropus BOSHUKHOBEHHUS U PA3BUTUSI OPTaHUYECKON XUMUH.

* Xwusnb u gearenbHocts A.M.bytieposa.

* Posib 0Te€4eCTBEHHBIX YUEHBIX B CTAHOBJICHUU U Pa3BUTUU MUPOBOI OpraHu4ecKon
XUMUH.

* COBpEMEHHBIE ITPEICTABICHHS O TEOPUH XUMUYECKOTO CTPOEHHUS.

* DKOJIOTMYECKNE aCTIEKThI NCIIOJIb30BAHNUS YIIIEBOJOPOJIHOTO CBIPBSI.

* DKOHOMHUYECKHUE aCTIEKThl MEXIYHAPOIHOTO COTPYJHUYECTBA IO UCIIOJIB30BAHUIO
YTJIEBOJOPOAHOTO CHIPBSI.

* Xumus yriaeBoJA0POJTHOTO ChIPhS U MOsI OyayIas mpodeccusi.

* YIIeBoAOpOJHOE TOIUIMBO, €r0 BUJIBI M HA3HAYCHUE.

* CUHTEeTHYECKHE KayuyKU: HCTOPUS, MHOI000Opa3ne U NepCreKTUBDI.

* PesnHoTEXHMUECKOE IPOU3BOACTBO U €T0 POJIb B HAYYHO-TEXHUUECKOM IPOTpeECCE.
* Hedth 1 ee TpaHCTIOPTUPOBKA KaK OCHOBA B3aHMOBBITOIHOTO MEXTYHAPOTHOTO CO-
TPYJHUYECTBA.
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[Tpunoxenue 1.
IIJIAHUPOBAHUE YUYEBHBIX 3AHSTHUH C MCIIOJB30BAHUEM AKTHUBHBIX M
HUHTEPAKTUBHbBIX ®OPM U METOJ0B OBYYEHUS

Ne
n/n

Tema y4eOHOro
3aHATHSA

KoJi-Bo
yacoB

AKTHBHBIE )/ |
HHTEPAKTUBHbIE (POpPMBI U
MeTObl 00y4YeHusI

dbopmupyembIe
YHHUBEpCAIbHbIC Y4eOHBIC
IEUCTBUA

Hewmetamsl

2

VYpoxk - urpa

JMYHOCTHbIE JINYHOCTHOE
caMOOoNpeeNeHue,
[IEHHOCTHO-CMBICIIOBAsI
OpUEHTAIUS y4alluXxcs Hu
HPaBCTBEHHO-3TUYECKOE
OILICHUBaHHUE,
CMBICII000pa3oBaHNe u
OpHUEHTAIHS B
COUMAIBHBIX  POISIX U
MEKITMYHOCTHBIX
OTHOIICHHSIX;
KOMMYHUKATHUBHbIE
yMEHHue BCTYIATh B
IUaJOr HW  BECTH  €ro,
YUUTBHIBasi ~ OCOOEHHOCTH
oOUIeHUs] C Pa3IMYHBIMU
IpyHIIaMH  JIFOAEH WU
TEKCTOM (KHHUTOM);

AJIbIETUIBI.
KapOonoBsie
KHCIIOTbI

Jlexuusa C JIEMEHTAMU
MPE3EHTALNU

ITo3naBaTeabnblie YY /I
OO0mie yuyeOHbBIE: TIOUCK U
BbIZICJICHHE HWH(POPMAIIHH;
- 3HAKOBO-CHMBOJINYECCKHUE
Jlormyeckne aHamu3 C
(51 5%) BBIJICJICHHUS
MIPU3HAKOB
(CylIecTBeHHBIX,
HECYIIECTBEHHBIX )

CHHTE3 KaK COCTaBJICHHE
LEJIOr0 3 qacTe,
BOCIOIHSS HEJOCTAIOIINE
KOMIIOHEHTEHI,

BBIOOp  KpUTEpHUEB  JUIA
CpaBHEHUS,
KJaccu(uKanuu
00BEKTOB; MOJABEIEHHUE
IIOJl IIOHSTHE, BHIBEIACHHC
CJIEJICTBHI; YCTAHOBJICHUE
MPUYUHHO-CIIEICTBEHHBIX
CBSI3EH.

Crnoxuble 3¢upsl u
KHUPBI

Yok - KoHpepeHIHs

N03HABATeEJIbHbIE:

o0meyyeOHble yuyeOHbIE
ACHCTBHSA: yMEHHE
MOCTaBUTh y4eOHYIO0
3agady, BBIOpaTh CHOCOOBI
¥ HalTH WHGOPMAIIHIO TS
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eé peuieHus, YMETh
pabotarts ¢ uHpOpManueH,
CTPYKTYypUPOBAaTh
MIOJIy4YEHHBIE 3HAHUS,
JIOTU4YecKue yuyeOHbIe
ACHCTBHSA: yMEHHE
aHAJIN3UPOBATh u
CUHTE3UPOBATh HOBBIE
3HaHHSA,  YCTaHaBJIMBATbH

NPUYHHHO-CJIEICTBECHHBIE
CBSI3M, JOKa3blBaTh CBOU
CYXIIEHUS; TOCTaHOBKAa W
penieHue npoOIeMBl.
yMeHue chopMyIHpoBaTh
npo0iieMy U HalTH ciocod
€€ peleHust

AMUHEL
AMHHOKHUCIIOTEIL.
benxkun.

Jlexnmsa c
MpEe3eHTaluu

3JICMCHTaMU

ITo3znaBarenbHbIe YY [
OO6mie y4yeOHBIC: TMOUCK H
BbIIeTICHHEe HH(OpMalny;
- 3HAKOBO-CUMBOJIHYECKUC
Jlormyeckue  aHanmu3 C
LEJbIO BBIJICTICHUS
PU3HAKOB
(CyIIeCTBEHHBIX,
HECYIIECTBEHHBIX )
CHUHTE3 KaK COCTaBJICHHE
LIEJIOT 0 u3 JacTeu,
BOCTIOJTHSISL HEJIOCTAIOMIHE
KOMIIOHEHTHI;

BBIOOp  KpUTEpUEB  JUId

CpaBHEHHUS,
KJIacCU(pUKaLUU
00BEKTOB; MOIBEICHHE

o4, IIOHATHEC, BBIBCJICHUC
CIIEACTBUIA;
YCTAHOBJICHUC TIPUYUHHO-
CIIEACTBEHHBIX CBS3EH.
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