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PabGouass mporpamma ydeOHOTO mpeameTa «XuUMHS B TPOPECCHOHAIBHOU EATETLHOCTH
pa3paboTaHa B COOTBETCTBUU C TPEOOBAHUSIMH:

denepanbHOTO  TOCYAapCTBEHHOTO  00pa30BATENBHOTO  CTaHIAPTa  CPEAHEr0  OOMIEeTo
o0pa3oBaHus, YTBEPKICHHOTO NMpHKa3oM MUHHCTEpCTBa 00pa3oBaHUs W HAayKu Poccuiickoit
®enepanun ot 17.05.2012 r. Ne 413, 3apeructpupoBad B Muntocte 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);

(denepaabHOrO  TOCYAIapCTBEHHOrOo  00pa30BaTENbHOTO  CTaHAapTa  MpOo(EeCCHOHAIBLHOTO
obpazoBanus (manee — CI10) mo crenuanabHOCTH TEXHOJOTHYECKOTO MTPOQHIIS;
PEKOMEHIANUSAMU TI0 OpPTaHU3alMK TOJYUYEHHsI CPEIHEr0 OOIero oOpa3oBaHHs B Ipeenax
OCBOCHHS 00pa30BaTEIbHBIX MPOTPAMM CPEIHEro MpodecCHOHANBHOTO 00pa3oBaHMs Ha 0aze
OCHOBHOTO 00IIero o0Opa3oBaHUs C Y4eToM TpeOoBaHHM (eaepalbHbIX TOCYIapCTBEHHBIX
00pa30BaTeNbHBIX CTAHIAAPTOB U MOJIY4YaeMOM CIEIUAIBHOCTH CPEAHEr0 MPOodeCCHOHATBLHOTO
oOpa3oBanus (muchbMo J[lemapramMeHTa TOCYIApCTBCHHOW IIOJIMTUKA B CQepe MOATOTOBKU
pabounx kaapos u 1O Munobpnayku Poccun ot 17.03.2015 Ne 06-259);

IPUMEPHOM MPOrpaMMbl Y4eOHOTO TipeaMeTa «XUMHUsI B TPOGECCHOHAILHON ACITEITBHOCTI JIs
npodecCHOHATBHBIX  00pa30BaTENIbHBIX OpraHu3aluii, pekoMeHaoBaHHON denepanbHbIM
TOCYJapCTBEHHBIM  aBTOHOMHBIM  yupexkaeHueM «®DenepanbHblii  WHCTHTYT  Pa3BUTHS
oOpazoBanus» (nanee — PI'AY «PHPO») B kauecTBEe MPUMEPHOMN MPOTrpaMMBbl JUIsl peau3alun
OCHOBHOMH IpogeccuoHabHON 00pa3oBarenbHOil mporpaMMel CITO Ha 6aze 0OCHOBHOTrO 00Iero
00pa3oBaHus C MOJIY4YEeHUEM cpeaHero obuiero oopazoBaHus, mpoTokon Ne 03 ot «21» urons
2015r., peructpauroHHblii HoMep pereH3un Ne 385 ot « 23 » utonst 2015r. PTAY «DPUPOy»;
MPUMEPHOM OCHOBHOW 00pa30BaTEIbHOM MPOrPaMMON CpeaHero oOmero ooOpa3oBaHUs,
0100peHHOI pemieHueM (eaepaabHOro yueOHO- METOAMYECKOro OOBEIWHEHHUs MO OO0IIeMy

oOpa3zoBanuto (mpotokon ot 28 uronHs 2016r. Ne 2/16-3).
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1. TACIIOPT PABOYEH ITPOT'PAMMBI YYEFHOTI'O ITPEJIMETA
XUMUSA B TIPOPECCUHOHAJIBHOM JIEATEJABHOCTH.
1.1. O6aacTh NpUMeHeHHs padoueii MporpaMMbl y4eOHOI0 MpeaMeTa.
Pabouass mporpamma y4eOHOro mpenMera «XuUMHS B NPOPECCHOHATBHON JEATCILHOCTHY
SBIISICTCSA YacCThIO 00IIE00pa30BaTENBHOIO IMKJIA OCHOBHOM 0011€00pa3oBaTeNbHOIN MPOrpaMMbl

CIIO no crenranbHOCTAM TexHosorundeckoro npodus CIIO.

1.2. MecTo yueoHOro npeamera B crpykrype OOIL.

Y4eOHblii MpeaMeT SBJISETCS MpeaAMEeTOM  001eo0pa3oBaTeIbHOTO y4eOHOTO IMKJIa B
COOTBETCTBUU C TEXHOJOTHYECKUM MpoduiieM mpodhecCHOHATHLHOT0 00pa3oBaHusl.

Y4eOHbIi peMeT OTHOCHUTCS K mpeaMeTHor obmactu @I'OC cpennero oOmiero oOopa3oBaHus -
€CTECTBEHHBIE HAayKH I10 BEIOOPY U3 0053aTENbHBIX MPEAMETHBIX 00JIacTei.

YpoBeHb ocBoeHHs yueOHoro npeamera B cootBetcTBuu ¢ ®I'OC cpeanero obmiero oopasoBaHus
yueOHOIi 6a30BOM TUCIUIIIMHON 1O BBIOOPY U3 0053aTENbHBIX MPEAMETHBIX 00JIacTEeH.
Peanmmzanus copepikanusi yueOHOTO MpeaMeTa MpeAroaraeT coOIroIeHNe MPUHIUIA CTPOTON
IIPEEMCTBEHHOCTH I10 OTHOIIEHHWIO K COZIEp)KaHWI0 | Kypca Ha CTYIIEHH OCHOBHOTO OOIIEro
o0Opa3oBaHusl.

B 10 xe Bpems yueOHBI mnpenmer «XuMHUs B TNpo(EeCCHOHAIBHOW AEATENbHOCTUY» s
MpOoECCHOHANIBHBIX ~ 00pa30BaTENbHBIX OpraHU3alMii  00JIaJaeT CaMOCTOSITEIBHOCTBIO U
[ENBHOCTBIO.

Pabouas nporpamma yuebHOro npeamera «XuMHs B Ipo(hecCHOHAIBHOM 1eATEIbHOCTHY UMEET
MEXIIPEIMETHYIO CBsI3b C 00Ie00pa3oBaTeNbHBIMU YueOHbIMU NpeaMeTamu: «MareMaTHkay,
«Dusukay, «MHpopmatrkay npodecCHoHaTIbHBIMU AUCUUIUIMHAMU: «TeXHIUecKas MeXaHHUKay,
«OCHOBBI JIEKTPOTEXHHUKH U DJICKTPOHHON TEXHUKI.

N3yuenne yueOHOro mpenmera «XuMusi B MPO(PECCHOHATBHON NEATETbHOCTH» 3aBEpIIAETCS
IPOMEXYTOUHOU arrecTanuedt B (opme nudepeHIIMpOBaHHOTO 3a4eTa B paMKaX OCBOCHHS
OOII na 6aze 0OCHOBHOTO 00I11eT0 00pa30BaHUs.

1.3. [Inanupyemble pe3y/bTaTbl 0CBOCHHS Y4eOHOI0 MpeaMeTa.
JIMYHOCTHBIE Pe3y/IbTaThl:

l)poccuiickylo TpaxAaHCKYI0 HACHTUYHOCTb, MATPUOTU3M, YBa)XKEHHE K CBOEMY Hapoay,
YyBCTBa OTBETCTBEHHOCTH Tepesl PoauHOM, TOpIOCTH 3a CBOM Kpaii, cBoro PoauHy, npoiioe u
HACTOsAIIee MHOTOHALMOHAJIBHOTO Hapoda Poccuu, yBakeHHE TOCYAAapCTBEHHBIX CHUMBOJIOB

(repO, ¢uiar, rumH);



2) TPaXKAAHCKYIO MO3UIMI0 KaK aKTMBHOTO M OTBETCTBEHHOI'O YJIEHA POCCHMCKOro OOIIEecTBa,
OCO3HAIOIIETO CBOM KOHCTUTYLIMOHHBIE TIpaBa M OOS3aHHOCTH, YBAXAIOWIETO 3aKOH U
IPaBOMOPSIOK,  OOJIAZIAIOMIET0  YYBCTBOM  COOCTBEHHOTO  JOCTOMHCTBA,  OCO3HAaHHO
IPUHUMAIOIET0 TPaJULUOHHbIE HALMOHAJIBbHBIE U OOIIEYEIOBEUECKUE TI'yMaHHUCTUYECKHE U
J€MOKpaTU4YeCKHe LIEHHOCTH;

3)roTOBHOCTH K CITyKeHHIO OTEUeCTBY, €To 3alIUTE;

4)chopMUPOBAHHOCTh MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSA
HayKd U OOILIECTBEHHOW MPaKTHKH, OCHOBAaHHOI'O HAa JHMAJOre KYyJbTYp, a TAKXKE Pa3IU4HBIX
(opM 00LIIECTBEHHOTO CO3HAHNUS, OCO3HAHUE CBOETO MECTA B MOJUKYJIbTYPHOM MHUPE;
5)chOopMHpPOBAHHOCTh OCHOB  CaMOPa3BUTHS M  CaMOBOCIHTAaHUS B COOTBETCTBUU C
OO0IIIeYEeTOBEYECKUMH IICHHOCTSIMH W HWJACaJaMH TPAXKTAHCKOTO OOIIECTBa; TOTOBHOCTh U
CHOCOOHOCTh K CAMOCTOSITETIbHOM, TBOPYECKON M OTBETCTBEHHOH 1€ TEIbHOCTH;

6)TOJIepaHTHOE CO3HAHUE U IOBEIEHHUE B IMOJMKYJIBTYPHOM MHUpPE, TOTOBHOCTh U CIIOCOOHOCTH
BECTH JTHAJIOT C JPYTUMHU JIIOJIbMH, TOCTUTATh B HEM B3aUMOIIOHMMAHUS, HAXOIUTH OOIIUE 1IeTTH
U COTPYAHHMYATH JJISl UX JOCTHXKEHHS, CIIOCOOHOCTH MPOTUBOCTOSTH MJICOJOTHH IKCTPEMH3MA,
HallMOHaNu3Ma, KceHOo()oOMUH, ITUCKPUMHUHALMKM IO COLHUAIbHBIM, PEITUTHO3HBIM, PACOBBIM,
HaIlMOHAJIbHBIM MPU3HAKaM U APYTUM HEraTUBHBIM COLUAIIbHBIM SIBICHUSM;

7)HaBBIKH COTPYAHHYECTBA CO CBEPCTHHKAMH, JETbMH MIIQJIIETO BO3pacTa, B3POCIBIMH B
00pa3oBaTeNbHOM, O0IIECTBEHHO MOJIE3HON, y4eOHO-UCCIIEeI0BATENbCKOM, IPOEKTHOM U IPYTUX
BUJAX JIEATEIIHOCTH;

8)HpaBCTBEHHOE CO3HAHME U MOBE/IEHUE Ha OCHOBE YCBOCHUS OOIIEUETOBEUECKUX LIEHHOCTEH;
9)roToBHOCTH U CIIOCOOHOCTH K 00pa30BaHUIO, B TOM YMCJIE CaMOOOPa30BaHUIO, HA MPOTSKEHUU
BCEH OKM3HHU; CO3HATEIHHOE OTHOIICHHE K HEMPEPhIBHOMY OOpa30BaHUIO KaK YCIOBHUIO
yCIIEHIHOM NMpodeccCHOHaIbHONW U 00IECTBEHHOM AEATEIbHOCTH;

10)3cTeTnyeckoe OTHOLIEHHE K MHpPY, BKIIOYAs 3CTETHKY ObITa, HAYyYHOTO U TEXHHYECKOTO
TBOPYECTBA, CITOPTA, OOIIECTBEHHBIX OTHOIICHHIA;

11)npuHATHE U peaTu3airio EHHOCTEH 3JI0pPOBOTO M O€30MacHOTO 00pasa >KU3HU, MOTPEOHOCTH
B (M3MYECKOM  CaMOCOBEPLICHCTBOBAaHHM,  3aHATUAX  CHOPTHBHO-03]I0POBHUTEIBHOM
NeSITebHOCThIO, HENPHUATHE BPEIHBIX MPUBBIUEK: KYpPEHMs, YIOTPEOJIEHUS  aJKOIOoJs,
HApKOTHKOB;

12)06epexxHoe, OTBETCTBEHHOE M  KOMIIETEHTHOE  OTHOUIEHHE K  (U3UYECKOMY U
IICHXOJIOTHYECKOMY 3/I0pPOBBIO, KaK COOCTBEHHOMY, TaK W JAPYIHX JIIOJCH, yMEHHE OKa3bIBaTh
HEPBYIO MIOMOIIIb;

13)oco3nannbiii BeIOOp Oyaymied mpodeccur ¥ BO3MOXKHOCTEH peaau3aiii COOCTBEHHBIX

XKU3HCHHBIX IIJIAHOB, OTHOIICHHE K HpO(i)CCCHOHaHBHOfI JCATCIIBHOCTH KaK BO3MOKHOCTHU



y4yacTusi B pEIICHWU JHMYHBIX, OOLIECTBEHHBIX, TIOCYAapCTBEHHBIX, OOIIEHAIMOHAIbHBIX
npo0Jem;

14)chopMUpOBAaHHOCTh ~ HKOJIOTHUECKOTO  MBIIUICHUS, TOHUMAHHUS BIMSHUS COLMAIIBHO-
SKOHOMMYECKUX IPOLIECCOB HA COCTOSHUE MPUPOAHOW M COLMAIBHOU cpeabl; MpuoOpeTeHue
OIBITA FKOJIOTrO-HAIPABICHHON J€ATEIbHOCTH;

15)0TBETCTBEHHOE OTHOILIEHUE K CO3JaHUI0 CEMbU HA OCHOBE OCO3HAHHOI'O IPUHATHS
LIEHHOCTEN CEMEHHOM KU3HHU.

MeTanpeIMeTHbIe pe3yJbTAThI:

1)yMeHHe caMOCTOSTENBHO ONPEAENIATH eI JEATEIbHOCTH U COCTABIIATD IJIAHBI IESITEIbHOCTH;
CaMOCTOSITENIbHO ~ OCYILLECTBJISATb, KOHTPOJIMPOBaTbH M  KOPPEKTHPOBATh  JEATEIbHOCTB;
HCIIOJIb30BaTh BCE BO3MOXKHBIE PECYPCHI JUIsl IOCTHIKEHUS MTOCTABJICHHBIX LEJIeH U peaan3aluuu
IUTAHOB AESITENbHOCTH; BEIOMPATh YCIEIIHBIE CTPATETUH B PA3IUYHBIX CUTYAIIHSIX;

2)yMeHHe TPOAYKTUBHO OOIIaTbcsi H  B3aMMOJEHCTBOBaTH B  MPOLIECCE COBMECTHOM
NEeSITeIbHOCTH, YYUTBHIBaTh TO3HMIMU JAPYIHUX YYACTHUKOB JESATEIBHOCTH, 3((HEKTUBHO
paspeniath KOH(INKTHL,

3)BnasieHMe HaBBIKAMH  IO3HABATEIbHOW, Y4eOHO-HCCIEAOBATENbCKOM U  MPOEKTHOMN
NeSITeIbHOCTH, HAaBBIKAMU  pa3pelieHus MpoOsieM; CIOCOOHOCTh M TOTOBHOCTH K
CaMOCTOSITEIbBHOMY IOMCKY METOJOB PELIeHMs] MPAaKTUYECKUX 3a7ay, IPUMEHEHUIO pa3IN4HbIX
METOJIOB O3HAHNUS;

4)roTOBHOCTb U CIIOCOOHOCTH K CaMOCTOSITEIbHOM  HMH(OPMAIMOHHO-IIO3HABATEIbHOM
NESTENIbHOCTH, BIIAaJieHUE HaBBIKAMH TONy4eHHUs HeoOXoauMoil uHopManuu U3 cloBapen
pPa3HBIX TUIIOB, YMEHHE OPUEHTUPOBATHCS B PA3TMUHBIX MCTOYHUKAX WH(OpMAIUU, KPUTHUECKH
OLICHMBATh U UHTEPIIPETUPOBATh UH(POPMALIHIO, [TOJTyHaEMYIO U3 Pa3IMUHBIX HCTOYHUKOB;
S)yMeHHe HCHOIb30BaTh CpeACTBa WH(MOPMALMOHHBIX W KOMMYHUKAIIMOHHBIX TEXHOJOTHUI
(manee - MKT) B pemnieHHH KOTHUTHUBHBIX, KOMMYHHKATUBHBIX W OPTaHM3AIMOHHBIX 3a/1a4 C
coOJr0IeHIEM TpeboBaHMI YPrOHOMHUKH, TEXHUKH 0e30macHOCTH, TUTHCHBI,
pecypcocOepeKeHusl, MPAaBOBBIX U ATUYECKUX HOPM, HOPM HH(POPMAIIMOHHON 0€30TIaCHOCTH;

6) yMeHUe OnpeAeNsaTh Ha3HAYeHHE U (YHKIIUU Pa3TUYHBIX COIIMATLHBIX HHCTUTYTOB;

7T)yMEHHE CaMOCTOSITEJIBHO OLEHUBAaTh W IPUHUMATh PEIICHUs, ONPEACIAIOLINE CTPATErHI0
MOBE/ICHNUS, C YIETOM I'Pak/IaHCKUX Y HPABCTBEHHBIX [[EHHOCTEH;

8)BnasieHne SI3BIKOBBIMU CPEICTBAMHU - YMEHHUE SICHO, JIOTMYHO M TOYHO H3JIaraTh CBOIO TOYKY
3peHus, UCIOJIb30BaTh aIEKBATHBIE SI3bIKOBBIE CPEIICTBA;

O)BnaneHre HaBBIKAMU TTO3HABATEILHOW Pe(PICKCHH KaK OCO3HAHUS COBEPLIAEMBIX JEHCTBHIA U
MBICJIUTENIbHBIX MPOLECCOB, UX PE3YJIBTATOB U OCHOBAaHUM, 'PAHUL] CBOETO 3HAHMS M HE3HAHUS,

HOBBIX IMTO3HABATCJIBHBIX 3a/1a4 U CPEACTB UX JOCTHIKCHUA.



NpeaIMeTHbIe pe3yJbTAaThI:
1)chopMHpPOBaHHOCTD MPENCTABICHUH O MECTE€ XMMHUU B COBPEMEHHOM HAyYHOW KapTHHE MUPA;
NOHMMaHUE POJM XHUMHUU B (HOpPMUPOBAHMHM Kpyrosopa M (YHKIMOHAIBHOW TI'PaMOTHOCTH
YeJIoBeKa JJI pEUICHUs MPAKTUYECKUX 3a]1a4;

2)BJIaJICHHE OCHOBOINOJIAralOIMMU XUMUYECKHUMH TOHSTHSMH, TEOPUSMH, 3aKOHAMH U
3aKOHOMEPHOCTSIMU; YBEPEHHOE MOJIb30BAHUE XUMUYECKON TEPMUHOJIOTHEN U CUMBOJIMKOM;
3)BnasieHNEe OCHOBHBIMM METOJaMHM HAay4YHOIO II03HAHUS, MCIOJIb3YEMBIMU B XUMHHU:
HaOJIIO/IeHUE, OIMCaHUe, W3MEpeHUe, OSKCIEPUMEHT; yMeHHEe o00pabaTbiBaTh, OOBSICHATH
pe3yNbTaThl MPOBEACHHBIX OIBITOB M JENaTh BBIBOJbI; TOTOBHOCTh M CIOCOOHOCTH MPUMEHSTH
METO/bI IO3HAHHUS IIPU PEIICHUH NTPAKTHYECKUX 3a/1a4;

4)chopMUPOBAaHHOCTh yYMEHUS JaBaTh KOJWUYECTBCHHBIC OLIEHKA M MPOBOJUTH PACUETHI II0
XUMHUYECKUM (OopMysiaM U ypaBHEHUSIM;

5) BiaeHue npaBUIaMi TEXHUKU O€30MMaCHOCTH MPH UCITIOIb30BAHUHM XMMHUECKUX BEIIECTB;
6)chopMHPOBAHHOCTh COOCTBEHHOU TO3WIIMH 0 OTHOIICHHIO K XWUMHYECKON WH(pOpMAaInHy,

HOquaeMOﬁ M3 pasHbIX UICTOYHHUKOB,

1.4. Kotu4yecTBo 4acoB Ha ocBOeHHe padoyeil mMporpaMMbl y4eOHOIo nmpeamera.
O61nem o0pa3oBaTeIbHOM HArpy3KH 00y4aroIIerocs: 78 4acoB, B TOM YHUCIIE:
1) yudeGHas Harpyska oOydarolierocs BO B3aMMOJICHCTBHHM C MPENoaBaTeIeM:
— BCero y4eOHbIX 3aHATHH 77 4acos,
— KOHCynbTauui 0 4.
— MPOMEXYTOYHOM arrecTanuu ld.
2) camocTosTeNnbHas yueOoHas padota oOyyvarorierocs 0 4.

B Tom uuncie yacoB BapuaTuBHOM yacTH yueOHBIX 1uKI0B OOIL: He mpeaycMOoTpeHo.



2. COAEP)KAHUE YYEBHOI'O IPEIMETA U TEMATHYECKOEIIJIAHUPOBAHMUE.

2.1. O0beM yueOHOro npeaMera ¥ BUAblI Y4eOH0il padoThl.

Buj yueOHoii padoThl

O0beM yacoB

O0Bem 00pa3oBaTeILHON HATPY3KH 78
YyeOHast Harpy3Ka oOdyJaronmxcst (4ac.) B TOM YHCIIe:
CamocrosiTenpHas yaeOHas pabora 0
VYyeOnast Harpy3ka oOywaromuxcs (4ac.) BO  B3aWMOJCHCTBHH  C
IPEMoJIaBaTeIeM B TOM YHCIIE:
BCEr0 Y4EOHBIX 3aHATHH (B T. 4. O Y4€OHBIM TUCITUIUIMHAM )
TEOPETUIECKOe O0yUeHNe 49
71a00pPATOPHBIX M MPAKTHYCCKUX 3aHATUI 28
KOHCYJIbTAllU! 0
[TpomexyTouHnas arrectanus B popme qudpepeHInpOoBaHHOTO 3a4eTa 1

[IpopunbHoe  m3yuenume  oOImE0Opa3oBaTeNbHOW  y4eOHOro  mpeameTra  «XHUMHS

B

HpO(i)CCCI/IOHaJIbHOI;'I ACATCIIbHOCTH» OCYHICCTBIIACTCA YaCTUYHBIM IICPEPACIPCACIICHUEM y‘lC6HBIX

4aCoOB U OT60pOM JUJIAKTUYCCKUX €IUHHI] B 3aBUCUMOCTH OT BaXXHOCTH TEM IS CeMaIbHOCTEH

TEXHOJIOTHYECKOTO TIPODUIIS.



2.2. TemaT4yecKkMil IJIAH U COJePKaHNe Y4eOHOr0 npeaMeTra.

HanmenoBanmue pasjgenoB | Coaepkanue y4eOHOro marepuasa, JadopaTopHble W NpaKkTHdYeckue padorbl, | O0bem YpoBennb
U TeM CaMoOCTOSITe/IbHAsI padoTa 00y4arIuXcs 4acoB 0CBOEHMS
BBenenue Copep:xanue yueOHOro MaTepuana 1 1

BBenenne. HayuyHble MeTOIbI TO3HAHWS BELIECTB M XWMHYECKHX sBIeHU. Ponb | 1 1

SKCIEPUMEHTA U TEOPUHU B XUMUU. MoienTupoBaHUEe XUMUUYECKUX MPOLIECCOB. 3HAUEHUE

XUMUM  Tpu  ocBoeHuu  cremuanbHOocTet  CIIO  TexHMueckoro  mpoduis

npodeccnoHaTbHOTO 00pa30BaHHUS.
Paznen 1. O01masi M HeOpraHn4yecKasi XuUMUs 44
Tema 1.1. Copep:xanue yueOHOro MaTepuana 1 2
OcHoBHble TOHATHA W | OcHOBHBbIe MOHsATHA XuMuM. BemniectBo. AtoM. Monekyna. XuMHUYECKHl 37€MeHT. | 1 2
3aKOHbI XMMHU Asmnorpornusi. IIpocteie M cioxkHble BemecTBa. KayecTBEHHBIM M KOJIMYECTBEHHBIN

COCTaB BEHIECTB. XUMHUYECKHE 3HaKH H QopMynbl. OTHOCHTENIbHBIE aTOMHAs |

MOJIeKyJIsipHas Macchl. KonmuecTBo BeliecTna.

OcHoBHbIE 3aKOHBI XUMHH. CTEXHOMETpHs. 3aKOH COXPAaHEHHUS MAacChl BEIIECTB. 3aKOH

MIOCTOSTHCTBA COCTaBa BEIIECTB MOJIEKYJSIPHOM CTPYKTYypbl. 3akoH ABOragpo u

CIeICTBUS U3 Hero. PacueTHble 3a/1aun Ha HaXO0XKJACHUE OTHOCUTEIBHOW MOJIEKYJISPHON

Macchl, ONPEAEICHNE MACCOBOM JJOJIM XUMUYECKHUX AJIEMEHTOB B CIIOKHOM BEIIECTBE.

JIaGopaTopHO — MPaKTHUECKOE 3aHATHE (HE MPEIYCMOTPEHO) 0
Tema 1.2. Coneprxanue yueOHOT0o MaTepuasa 4 2
IMepuonnuecknii 3axon u | [lepuoguyeckunii 3axon JI. WU. MenneneeBa. Ortkpoite [I. . MenneneeBsiM | 2 2

Ilepuoanueckass cucrema
XMMHUYECKHUX 3j1eMeHTOB /1.
n. MenpgeneeBa "
CTPOEHHE ATOMa

[Tepuoanueckoro 3akoHa. [lepunonuueckuii 3akoH B popmynuposke [1. 1. Menneneesa.
[lepuoanueckass TabnuIa XUMHYECKUX OJIIEMEHTOB — rpaduueckoe OTOOpaKeHUe
MeproandecKkoro 3akoHa. CTpyKTypa MEpUOIWYECKOW TaONHIBI: TEPHOAbl (Mayible U
0oJbIKe), TPYNIbl (TIaBHAS U TOOOYHAs).

Crtpoenne atroma u Ilepumonnueckuii 3axon /I. U. MengeneeBa. AToM — cioxHas
gacTuna. Aapo (MpoTOHBI M HEUTPOHBI) U IIEKTpoHHAs oboiouka. M3otomel. CTpoeHune
AJIEKTPOHHBIX 000JI0YEK aTOMOB 3JIEMEHTOB MajbIX MepruoaoB. OCOOEHHOCTH CTPOCHHS
AJIEKTPOHHBIX OOOJIOYEK aTOMOB JJEMEHTOB OOJBIINX MMEPHUOAOB (MEPEXOTHBIX
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aneMeHToB). [ToHsATHE 00 OpOUTANSX. S-, p- U d-OpOuTaNN. DIIeKTPOHHBIE KOH(DUTYpALTUU
ATOMOB XH- MHYECKHUX JJIEMEHTOB.

CoBpemennas (opmynupoBka Ilepuomnueckoro 3akoHa. 3HadeHue Ilepuommaeckoro
3akoHa U [lepuoandeckoit cucrembl Xxumuyeckux snemeHToB J1. 1. MenneneeBa niis pas-
BHUTHS HAYKH M TOHUMAHKS XUMHYECKOW KapTHHBI MUpAa.

IIpakTHYeckoe 3aHATHE
PacuetHbie 3a1aun Ha ornpeaeIeHre MacCOBOM JOJIM 3JIEMEHTOB

Tema 1.3.

Conepkanue y4eOHOro MaTepHraia

CTtpoeHue BemecTBa

HNonnas xummuyeckasi cBsi3b. KaTwoHbl, ux oOpa3oBaHHEe M3 aTOMOB B pe3ylbTaTe
mpolecca OKUCIeHHs. AHHOHBI, UX OOpa3oBaHHE M3 aTOMOB B pe3yjbTaTe Mpolecca
BOCCTaHOBJIEHUs. MOHHas CBsA3b Kak CBSI3b MEXKIYy KaTMUOHAMU M AHMOHAMU 3a CYET
ANIEKTPOCTATUYECKOTO NMpuTshKeHns. Kiaccudukanus HOHOB: 1O cocTaBy, 3HAKY 3apsia,
HaJIM4YUIO0 TuApaTHOW o0osouku. VoHHbBIE Kpucramnumdeckue penietku. CBoiicTBa
BELIECTB C HOHHBIM TUIIOM KPUCTAITINYECKON PELLETKH.

KoBasienTHasi xumu4yeckasi cBfi3b. MexaHu3M o00pa30BaHHs KOBAJEHTHOW CBSI3U
(OOMEHHBIH W JOHOPHOAKIENTOPHBIN). IEKTPOOTPHUIATENILHOCTh. KoBaseHTHbIE
NOJIApHAass M HENoJisIpHas CBA3U. KpaTHOCTh KOBaJ€HTHOM CBs3U. MoJeKkylsipHble H
aTOMHBIE KpHUCTauInyeckue pemeTkn. CBONCTBAa BEUIECTB C MOJEKYJISIPHBIMU U
ATOMHBIMH KPUCTAJUNINYECKUMU PELIETKAMHU.

Mertannuyeckasi ¢Bsi3b. MeTalmmueckas KpUCTAIIIMYECKAs PEIIETKAa M METalIndecKas
XuMHueckas cBs3b. dusnueckue cBoiicTBa METAJIOB.

ArperaTHble COCTOSIHMSI BelleCTB M BOJAOPOAHAs CBs3b. T1Bepaoe, XUIKOE U
razoo0pasHoe cocTosiHUSl BemlecTB. llepexoj BemiecTBa M3 OJHOTO arperaTHoro
COCTOSIHMS B ipyroe. BogoponHas cBsi3b.

Yucreie BemecTBa U cMecu. [loHsTre o cMecu BeniecTB. 'OMOT€HHbBIE U TETEPOTeHHBIE
cmecu. CocTtaB cMmeceii: o0beMHasi 1 MaccoBasi JOJIM KOMIIOHEHTOB CMECH, MaccoBas
JIOJISI IPUMECEH.

JAucnepcuble cucrembl. [lonstue o mucnepcHoit cucteme. [lucmepcHas ¢aza u
nucrniepcruonHas cpena. Knmaccudukanust nucrnepcHbix cucteM. [loHATHE 0 KOJUIOMTHBIX
CHUCTEMax.
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HpaRanecxoe 3anaTHe O3HaKOMIICHHE CO CBOMCTBAMU AUCTICPCHBIX CUCTEM

IIpakTnyeckoe 3ansaTue [IpuroroBnenre pacTBopa 3alaHHON KOHIIEHTPALUU

Tema 1.4. Copep:xanue yueOHOro MaTepuana
Bonaa. PacrBopsl. | Bona. PacrBopbl. PacTBopenue. Bona xak pacrBopurenb. PacTBOPUMOCTH BEILIECTB.
DJIeKTPOJIUTHYECKAS Hacerennsie, HEHACBIIICHHBIE, MEPECHIILIEHHBIE  PacTBOPBI. 3aBUCHUMOCTD
AUCCONUALNS PacCTBOPUMOCTH T'a30B, KUJAKOCTEH U TBEP/BIX BEIIECTB OT Pa3IUYHBIX (PAKTOPOB.
MaccoBast 10711 paCTBOPEHHOI'O BEIIECTBA.
DJIEKTPOJTUTHYECKAS AUCCOLUALMS. DNEKTPOIUTHI u HEAJIEKTPOJIUTHI.
DneKTponuTHYECcKas [ucconuanrs. MexaHu3Mbl AIeKTPOJUTUYECKON TUCCOMALUN IS
BEIIECTB C pPa3IMYHbIMM TUIIAMH XHMMHYECKOM CBs3U. [mapatupoBaHHbIE U
HETrUAPATUPOBAHHBIE MOHBI. CTENEeHb 3JIEKTPOIUTHYECKON aucconuauuu. CuibHbIE U
cimabpie  SMeKTPoaUTh..  OCHOBHBIC — IOJIOKCHHS  TEOPUU  AJICKTPOJUTHUICCKOM
nucconuanuu. Kuciorsl, OCHOBaHHS M COJU KaK 3JIEKTPOJIUTHI.
IIpakTHYeckoe 3aHATHE (HE PETYCMOTPEHO)
Tema 1.5 Copep:xanue yueOHOTo MaTepuana 8
Kaaccuduxanus Kucnorsl m ux cpoiictBa. KucloThl Kak SJEKTPONMTHI, UX KiIaccuUKAIMs IO
HEOPraHu4eCcKHuX pa3MyHbIM  TIpU3HaKaM. XUMHUYECKHE CBOMCTBA KHCIOT B CBET€ TEOpUU
coeIMHEeHUu AIEKTPOIUTUYECKON JTUCCOLIMAIINH. Ocobennoctu B3aUMOIEHCTBUSA
CBOMCTBA KOHIICHTPUPOBAHHOM CEPHOW M a30THOM KHUCIOT ¢ MeTaiaMd. OCHOBHBIE CITOCOOBI

MOJTyYCHUST KACIIOTHI.

OcHoBanuss u ux cBoiicrBa. OCHOBaHMS Kak 3JIEKTPOJIUTHI, WX KIACCU(PHUKAIHS IO
pa3NUYHBIM TOpU3HAKaM. XHMHYECKHE CBOHCTBA OCHOBAaHUH B CBeTe TEOPUHU
JIEKTPOJIUTUYECKON Jucconnanuy. Pa3nokeHne HepacTBOPUMBIX B BOJE OCHOBAaHUH.
OCHOBHBIE CTIOCOOBI MOTY4YEHUS] OCHOBAHUIA.

Coau u nx coiictBa. Conu Kak 31eKTposauThl. Coiau cpeaHue, KUCIbIE U OCHOBHBIE.
XUMUYECKUE CBOMCTBA COJIEM B CBETE€ TEOPUU JIIEKTPOJIUTUUYECKOW JHUCCOLMAIUU.
Crioco0s1 mosrydeHust cosieid. [ maponus cosnei.

Oxcuanbl 1 ux cBoiictBa. ConeoOpa3zyromniue U HecosleoOpaszyrotire okcuabpl. OCHOBHEIE,
aMm(poTepHbIE M KHUCJIOTHBIE OKCHUIbI. 3aBUCUMOCTH XapakTepa OKCHIa OT CTETeHHU
OKHCJIEHUs 00pasylollero ero Merania. XUMHYECKHe CBOWCTBa OKcUIoB. [lomydeHue
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OKCHUIOB.

IIpakTnyeckoe 3aHsATHEe XUMUYECKUE CBOMCTBA KUCIIOT.

IIpakTnyeckoe 3ansiTHe XMMUYECKUE CBOKCTBA COJICH.

Tema 1.6

Coneprkanue y4eOHOro MaTepHuania

XuMHu4eckune peaknun

Knaccupukauusa xumuuyeckux peakumid. Peakuuu coenuHeHus, pas3ioxKeHus,
3ameneHus, oomena. Karamutudeckue peakiuu. O0paTumMbie 1 HEOOPATUMEBIE PEAKIUH.
['oMoreHHsle W TETEPOreHHbIC pPEAKIUU. DK30TEPMUUYECKHUE U HHIAOTECPMHUUYECKHUE
peaknuu. TermmoBoit 23 heKT XUMUUECKUX peakiuidi. TepMOXUMHUYECKUE YPaBHCHHS.
OKHNCIUTEIbHO-BOCCTAHOBUTEIbHbIE peaknun. CteneHb okucieHus. OKUCIUTENb U
BOCCTaHOBJICHUE. BoccTaHOBUTENh M OKHCICHUE. MeToj 3JeKTpOHHOro OajaHca s
COCTABJICHHS] YPABHEHHUI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUH.

N ORI

Cxopoctb xuMuuyeckux peakumii. [loHSTHE O CKOPOCTM XMMHUYECKHMX pEaKIuil.
3aBHCUMOCTh CKOPOCTH XHMHYECKUX PEAKIHMAd OT Pa3Nu4HbIX (HAKTOPOB: TMPHUPOJIBI
pearupyoomux — BEIIeCTB, WX  KOHLEHTpAalUH, TEMIIEpaTypbl,  IOBEPXHOCTH
CONMPUKOCHOBEHUS U UCIIOJIb30BAHUS KATAIN3aTOPOB.
OOpaTumMocTh XHUMHU4YeCKHX peakumuil. OOpaTuMble U HeOOpaTHUMbIE pPEaKIINH.
XUMHUYECKOE PABHOBECHE U CITIOCOOBI €r0 CMEILCHHUS.

IIpakTuyeckoe 3ansaTue Peakiuu, uayime ¢ 00pazoBaHruEM 0CaJKa, ra3a Uil BOJBL.

IIpakTnueckoe 3ansaTHe CKOPOCTh XUMUYECKUX PEAKIUI

Tema 1.7

Coneprxanue yueOHOTo MaTepuasa

10

MeTajuibl 1 HEMETAJLJIBI

Metajaiabl. OCOOEHHOCTH CTPOEHHMS aTOMOB M KpHCTaioB. PHU3MUECKHEe CBOMCTBa
MeTtauioB. Krnaccudukanus MeTalaoB MO pa3iMyHbIM INpU3HAKaM. XHMHYECKHE
CBOMCTBA  METAJJIOB.  OJEKTPOXUMHYECKMH  DPsi  HaNpsHKEHUM  METaJlIoB.
Meramiorepmusi.

O6mue crnocoObl nosyueHus: metauioB. [lonstue o meramtypruu. [lupomeranmyprus,
TUAPOMETAIUTYPIHUs U dieKTpoMeTaiuyprusi. CIuiaBsl YEpHBIE U [[BETHBIE.

Hemetaibl. OcOOEHHOCTH CTPOCHHS aTOMOB. HemeTamibl — MpOCThIE BEIIECTBA.
3aBUCHMOCTh CBOWCTB TajJOr€HOB OT HMX IMOJOXKEHUS B TEPUOJUYECKON CHUCTEME.
OxuCIIUTEIbHEIE W BOCCTAHOBHTEJIBHBIE CBOMCTBA HEMETAIJIOB B 3aBMCHMOCTH OT HUX
MOJIOKEHUS B PAY AIEKTPOOTPULIATEILHOCTH.
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IIpakTnueckoe 3ansaTHe CBOICTBA JK€J1€3a U €TI0 CIIJIaBOB 2
IIpakTnueckoe 3ansaTue [lonyyenue, coOupanue U pacrno3HaBaHUE T'a30B. 2
KonTpoabHasi padora 2
Paznea 2 Oprannyeckasi XuMust 47
Tema 2.1 Copepxanne yaeOHOTo MaTepuana 4
OcHoBHbIE nousitusi | IIpenmer opranumveckoit xummu. llpupoaHble, MCKYCCTBEHHBIE U CHHTETHYECKHUE | 2
OpraHuvyeckoii XMMHM U | OpraHu4eckue BemecTsa. CpaBHEHHE OPraHU4YECKUX BELIECTB C HEOPraHUUECKUMHU.
Teopus cTpoeHusi | BaneHTHOCTh. XMMHUUYECKOE CTPOCHUE KAK MOPSIIOK COCANHEHUSI aTOMOB B MOJIEKYJIbI 11O
OPraHUYeCcKuX BAJICHTHOCTH.
coeIMHeHu i Teopust crpoeHusi opranmyeckux coeaumHeHuii A. M. ByriepoBa. OcHOBHbIE
MIOJIOKEHUS TEOPUM XHMHUYECKOro cTtpoeHus. M3omepus u uzomepsl. XHUMHUYECKUE
(OopMyIIBI B MOJIENIH MOJIEKYJI B OPTaHMYECKOW XUMUH.
Kaaccudukanus opranuveckux BemecTB. Kimaccudukaiysi BEmECTB MO CTPOSHHIO
YIIEPOTHOTO CKEJleTa W HAIMYHMIO (DYHKIIMOHAIBHBIX TPYIIL. ['OMOJOTH M TOMOJIOTHSI.
Hauana nomenknatypsl IUPAC.
Knaccupukanuss peaknuii B OpraHm4veckoil Xumuu. Peakiuu mnpucoeguHEHUS
(ruapupoBaHMs, TaJOr€HUPOBAHMS, T'MIPOTajJOreHUpOBaHMs, THIparanuu). Peakuun
OTHICTIJIEHNs (JeTUAPUPOBAHUSA, NETUAPOTAIOreHUPOBaHUA, JeruapaTanuu). Peakuun
3ameneHus. Peakiuu nzomepuzanuu.
IIpakTnyeckoe 3ansATHE 2
O3HakoMIJICHHE C KOJIJIEKIIMEH 00pa3IioB HE()TH 1 TPOYKTOB €€ EPepadOTKH.
Tema 2.2 Copep:xanue yueOHOTO MaTepuana 10
YraeBonopoasl M HMX | AKaHbl. AJKaHbl: TOMOJIOTMUECKHH psAJ, HM30MEpPUS M HOMEHKJIATypa aJKaHOB. | 2
NPHPOJHBbIC HCTOYHUKH XUMHUYECKHEe CBOWCTBA allkaHOB (METaHa, dTaHa): TOpEHHUE, 3aMElICHUe, pa3JIokKeHHUE,
nernapupoBanue. [I[pumMeHeHne ankaHOB Ha OCHOBE CBOMCTB.
AJIKeHbI. OTHWIIEH, €ro MojJy4yeHue (JeruapupoBaHUEM »dTaHa, JenojuMepusanueit | 2

noJinaTHIIeHa). ['oMonornyeckuit psija, u3oMepus, HOMEHKIIaTypa alKeHOB. XUMHUYECKHE
CBOMCTBA ATUJIEHA: TOPEHUE, KaUeCTBEHHbIE peakuuu (oOeciBeurBaHre OPOMHOM BOJIBI
U pacTBOpa MepMaHraHarta Kajus), Tuaparanus, nonumepusanus. [lpumenenue stuneHa
Ha OCHOBE CBOMCTB.
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JAuenbl U Kaydyku. Ilonstue o aMeHax Kak yriIeBOIOpOJax € ABYMS JIBOWHBIMU
cBs3siMu. CompspDKEHHBIE NHUEHBl. XUMHUYECKHME CBOMCTBa OyTamueHa-1,3 W u3ompeHa:
obecuBeurBaHUEe OpPOMHOW BOJBI W ToJUMepu3alus B Kaydyku. HarypanbHblii un
CUHTETHYECKUE KaydyKu. Pe3nHa.

AJIKMHBL. AnLeTwieH. XUMHUYECKUEe CBOMCTBA alleTHIIEHAa: ropeHue, oOeclBeYHMBaHME
OpOMHOI BOJIBI, TPHCOCIWHEHHH XJOpPOBOAOpona W ruapatauus. IlpuveHenue
aleTUIICHa Ha OCHOBE CBOMCTB. MEKKIIacCOBast U30MEPHs C AJIKAAUCHAMM.

Apenbl. benszon. Xumuyeckune CBoWcTBa O€H3071a: TOPEHHE, PEAKIMHM 3aMEIICHUS
(raoreHupoBanue, HUTpoBaHue). [I[puMeHeHne OeH301a HA OCHOBE CBOMCTB.
IIpupoanble MCTOYHUKH YIJIeBOAOPOaoB. [IpuponHblii Ta3: cocTaB, IpUMEHEHHE B
kauectBe TomnuBa. Hedts. CoctaB u mepepabotka Hedtu. Ileperonka HedTH.
Hedrenpoaykrsr.

IIpakTnueckoe 3ansaTue CocTaBieHNE CTPYKTYPHBIX (OPMYI YIIIEBOAOPOIOB.

Tema 2.3

Coneprxanue yueOHOro MaTepuana

10

Kucaopoaconep:xamue
OpraHuvecKme
COeIMHEeHHUsI

Couprsel. [lonmydyeHue »sTaHosna OpOKEHHMEM TIUIIOKO3bl M TUApaTalled ATUieHa.
I'mapoxcuipHas Tpynna Kak GyHKpoHanbHas. [loHATHE O TpeAeTbHBIX OJHOATOMHBIX
cnupTax. XMMHUYECKHE CBOICTBa 3TaHONA: B3aMMOJEHCTBUE C HATpHeM, oOpa3oBaHHE
IIPOCTBIX U

CIIOKHBIX 3(UpPOB, OKHCICHHE B alpJerui. [I[pumMeHeHue 3TaHolla HA OCHOBE CBOMCTB.
AJKOrosnnsm, ero nNociaeACcTBUs JUIsl OpraHu3Ma YeJIOBEKA U IPEAYIPEKICHUE.

I'muuepuH kak NpeacTaBUTENb MHOTOATOMHBIX CHUPTOB. KadecTBeHHasl peakuus Ha
MHOT0aTOMHbI€ cIUPTHI. [I[puMeHeHune riviepuHa.

®enoJ. OPuznyeckue U XMMHUYECKUE CBOWCTBA (eHosa. B3auMHOe BIMsSHHE aTOMOB B
MoJIeKyJie (peHOJa: B3aMMOJICHCTBHE C THUAPOKCHJIOM HATPHUs M a30THOM KHCIIOTOMH.
[Tpumenenue ¢eHoIa HA OCHOBE CBOMCTB.

Aabaeruapl. [lonarue o6 anpaerngax. AnbAerujgHasi rpynna Kak (yHKIMOHAIbHAs.
@opManperu] U €ro CBOMCTBA: OKHUCIEHHE B COOTBETCTBYIOLIYI) KHUCIIOTY,
BOCCTAHOBJICHUE B COOTBETCTBYIOLMK cnupT. [loaydeHue ambaerusioB OKUCICHUEM
COOTBETCTBYIOIIUX cUPTOB. [IpruMenenune popmainbaeruia Ha OCHOBE €TI0 CBOMCTB.

KapGonoBbie kuciaorbl. [loHstue o kapOoHOBbIX Kucinorax. KapOokcuiabHas
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rpynmna Kak (QyHKIMOHaNbHas. ['OMONIOTHYECKU psA MpeeNbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KuCJIOT. IlomydyeHne kapOOHOBBIX KHCIOT OKMCIEHHEM allbIErHJIOB.
XUMHUYECKHE CBOWCTBA YKCYCHOW KHCIIOTHI: OOIIME CBOWCTBA C MHMHEPAIbHBIMHU
KHUCJIOTaMM U peakius drepudukanuu. IIpumeHeHne ykCycHOM KHMCIOThI Ha OCHOBE
CBOMCTB. BrIcIne ;kMpHBIE KUCIOTHI HA TPUMEPE NaJIbMUTUHOBOM U CTEaPUHOBOM.

Cao:xnble 3¢upbl u kupbl. [loaydyenne ci0XHBIX 3QHUPOB peakuueil TepuPUKaIH.
Crnoxuable 23Qupsl B IpUPOE, UX 3HaYeHue. [IpuMeHenne cinoXHbIX 3(h)UpoB HA OCHOBE
cBoicTB. JKupsl Kak cnoxuble 23gupsl. Knaccupukarus »xupoB. XUMHUYECKHUE CBOWCTBA
JKUPOB: THIPOJIN3 U TMAPUPOBAHUE KUIKHUX KUPOB. [IprMeHEHME KHpPOB Ha OCHOBE
cBOMCTB. MbLIa.

YriaeBoabl. YrieBoJpl, MX Kiaccudukaius: MoHocaxapuisl (TII0K03a, (QpykTo3a),
aucaxapuabl (caxaposa) M TOJUcaxapuabl (Kpaxmanl u Lestonos3a). [nmoko3za —
BEILIECTBO C JBOMCTBEHHOW (DYHKIIMEH — ambAerujoCcnupT. XUMUYECKHUE CBOWUCTBA
TJIIOKO3bl: OKHCJIEHHE B TJIIOKOHOBYIO KHMCIIOTY, BOCCTAHOBJIEHUE B COPOUT, CIIUPTOBOE
Opoxenue. [IpumeHeHune riaoKo3bl HA OCHOBE CBOMCTB. 3HAUEHUE YTIJICBOJOB B KUBOU
MPUPOJAE U KU3HU 4YesioBeKa. [IoHsATHE O peakuusIX MOJTMKOHICHCAIIMU U THIPOJIN3a Ha
IIPUMEPE B3aUMOIIPEBPALLEHH: TJIFOKO3a - TIOJIMCaXapul.

IIpakTHyeckoe 3ansATHE CBOMCTBA KUCIOPOACOAEPIKALUX COCTUHEHUM

Tema 2.4 Copep:xanue yueOHOTO MaTepuana
A3oTcoaepxaime Amunbl. Ilondarue o0 amunHax. Anudaruyeckue amHHbBI, HUX Kilaccuukamus Hu
opraHnyeckKue HOMEHKJIAaTypa. AHWIMH Kak OpraHudyeckoe ocHoBaHue. [lonydeHue aHuIMHA U3

coequHenus. [lonumepsl

Hutpoben3ona. [I[pumenenre aHuIMHA HA OCHOBE CBOMCTB.

AMHMHOKHMCJIOTBI.  AMHHOKHMCIOTHI  Kak  amM¢oTepHble  JU(YHKIHMOHAJIbHbIE
OpPraHMYECKHUE COECIUHEHMS. XMMHUUYECKHUE CBOMCTBA aMHUHOKHUCIOT: B3aMMOAECHCTBHUE C
1ieJI04aMi, KUCJIOTaMU M JpYr € JApyrom (peakuus NOJUMKOHAeHcauuu). Ilentunnas
CBSI3b U NOJIMNIENTUABI. [[puMeHEHE aMUHOKHUCIIOT HA OCHOBE CBOMCTB.

Beaxu. [lepBuunas, BTOpu4HasA, TPETUYHAS CTPYKTYpHI OeNKOB. XUMHUYECKHE CBOIMCTBA
OeNnKoB: TOpeHue, JeHaTypauusi, THUIPOJN3, IBETHbIE peakuuu. buonornueckue
¢yukuu 6enkoB. [lonumepsl. benku n nomucaxapuibl Kak OMONOIUMEPHIL.
IInacrtmacesl. [onydyenue nonuMepoB peakuuen MOJIMMEpHU3aU U MOJTUKOH IEHCAIUH.

16



TepmoracTuuHbIe U TEPMOPEAKTUBHBIE TUIacTMacchl. [IpencraBuTenu miacTMacc.
Bosokna, ux kiaaccupuxkaums. IlomydeHue BoJIOKOH. OTAenbHBIE TMPEACTABUTEIN
XUMHYECKHAX BOJIOKOH.

IIpakTuyeckoe 3ansitue CoiicTBa OEIKOB 2

IIpakTHyeckoe 3ansiTue VnenTudukanys opraHMYecKuX COSAUHEHNH. 2

KonTpoabHnasi padora 1
Koncynpranuu 0
JuddeperunpoBanHbIii 3a4eT 1
Bceero 78

Jl1s XapaKTepUCTUKH YPOBHS OCBOCHMsI yUEOHOI0 MaTepualla UCIOJIb3YIOTCS CIEAYIOIMNE 0003HAYCHHUS:

1 — 03HaKOMMTENbHBIN (Y3HaBaHUE paHee U3YUYCHHBIX 00BEKTOB, CBOIMCTB);

2 — penpoayKTUBHBIN (BBINOJIHEHNE AESITEIBHOCTU IO 00pasily, MHCTPYKLIMU WM MO/ PYKOBOACTBOM);

3 — IpOAYKTUBHBIH (IUTAHUPOBAHUE U CAMOCTOSITEIILHOE BBHIIOJHEHHE AEATEIIbHOCTH, PELIEHNE TPOOIEMHBIX 3a/]1a4)
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2.3. Conepxanue npopuiIbHOMH COCTABISAIOIIEH.

nJist pazaena 1. 1. AsutoTponHbie MOTU(UKAIIMK YTIIepoia
(ayma3, rpadut), Kucaopozaa (KUCIOPOI, 030H),
oJioBa (cepoe u 6ernoe onoBo). [lonsTue o
XUMHUYECKON TEeXHOJIOTUH, OUOTEXHOJIOTUU U
HaHOTEXHOJIOTUHU.

2 .MoaenupoBaHue KaKk METO/I
IIPOrHO3UPOBAHUS CUTYal[MU HA IIPOU3BO/ICTBE.
3. [lonapHOCTH CBA3M U MOJIIPHOCTH MOJICKYIIBI.
Konpencauus. Texyyects. Bo3ronka.
Kpucrammuzanus. Cyoaumanus u
necyonumanus. AHOMaINH (PU3HYECKUX
CBOMCTB BOJEIL.

4. PacTBOpeHHE KaK (PU3NKO-XUMHUYECKUN
nporecc. Temnossie 3hPeKThI Mpu
pactBopenuu. Kpucramwtoruaparsl. Pemenue
3a/1a4 Ha MacCOBYIO JIOJII0 PACTBOPEHHOTO
BeniecTBa. [IpMeHeHne Bo/ibl B TEXHUYECKUX
nensx. JKecTKoCTh BOJIBI U CIIOCOOBI ee
yCTpaHEHHUSI.

5. [IpaBuina pa3daBneHus: CEpHOI KUCIOTHI.
Hcnons30Banne CEpHON KUCIOTHI B
IpOMBINUIEHHOCTH. Efkue menoun, ux
UCIIOJIb30BaHUE B IPOMBILIUIEHHOCTH. ["ameHas
Y HeraileHas U3BeCTb, UX IPUMEHEHHUE B
CTpouTeNbCTBE. ['uiic u anedactp, rUICOBAHUE.
ITonsatue o pH pactBopa. KucnortHnas,
LIeJI0YHast, HelTpaibHas cpe/ia pacTBOPOB.

6. [Tonstre 06 sneKTpoIM3e. DIEKTPOIU3
pacmiaBoB. DJIEKTPOJIU3 paCTBOPOB.
DNEKTPOIUTHUECKOE TTOTYIEHUE ATFOMUHUS.
[IpakTHueckoe NpUMEHEHUE IEKTPOIIN3a.
lNanbBanomacTuka. ['anpBanocTerus.
PadunupoBanue nBetHbIx MeTayios. Karamus.
['oMoreHHbI€ U reTEpOreHHbIE KaTaau3aToOPBbI.
[Ipomoropsl. Karanntuueckue siibl.
Wuruburopsl

7. Koppo3usi METa/IOB: XUMUYECKas U
ANEKTPOXUMHUYECKAs. 3aBUCUMOCTbh CKOPOCTHU
KOpPPO3UH OT YCIIOBHM OKpPY>KarOLIEH Cpeibl.
Knaccudukanus Koppo3un METaIIOB 10
pa3nu4HbIM npu3HakaMm. CriocoObl 3aIUThI
METaJJIOB OT Koppo3uu. [IponsBoacTBo uyryHna
U CTaJIN.

JJIA pa3aena 2. 1. ITonsiTHe o cybcTpate u pearenrte. Peakuun
OKHCJIEHUS U BOCCTAHOBJICHUS OPTaHUYECKHUX
BeriecTB. CpaBHEHHE KilacCU(UKALUU
COCTMHECHUH M KJIacCU(pUKAITIU PEAKIIUH B
HEOPraHUYECKOU U OPraHU4EeCKON XUMUH.

2. IIpaBuno B. B. MapkoBHUKOBA.
Knaccudukanus 1 Ha3HaueHUE KaydyKOB.
Knaccugukanus 1 Ha3HaueHUE PE3UH.
Bynkanuzanus kaydyka.. | oMOIOrn4ecKkui psij
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apenoB. Tonyon. HutpoBanue Tonyona. TpoTui.
OcHOBHbIE HaNPaBIEHUS POMBIIUIEHHOM
nepepaboTKU NpUpoAHOro rasza. [lonyTHslii
HeTIHOMH ra3, ero nepepadorka. [Ipoueccs
IPOMBIIIJICHHOH 1epepaboTKi He(TH: KPEKUHT,
pudopmuHr. OKTaHOBOE YUCIIO OCH3UHOB U
LIETaHOBOE YUCJIO TU3EIbHOTO TOIINBA.
Kokcoxumuueckoe npou3BoACTBO U €T0
HOPOAYKIIHSL.

3. MeTHII0BBIH CIIUPT U €ro UCNOIb30BaHUE B
Ka4eCTBE XUMHUUYECKOTO ChIpbsi. TOKCUUHOCTh
METaHOJIa ¥ MPaBHJIa TEXHUKH 0€30MacHOCTH
pu paboTe ¢ HUM. DTUIICHTIIMKOIb U €ro
npuMeHeHre. TOKCUYHOCTh ATUIICHTJIUKOJS U
IpaBUiIa TEXHUKU 0€30MacHOCTU Ipu paboTe ¢
HUM.

[Tonmyuyenue deHona U3 NPOAYKTOB
KOKCOXMMHYECKOTO MPOU3BOICTBA U U3
6en3omna. [TonukonaeHcanus Gopmanbaeruia ¢
(denoom B peHOI0DOPMATTBLICTUIHYIO CMOITY.
Aneransaerun. [lonstue o keToHax Ha pUMepe
anietoHa. [I[puMeHeHue aleroHa B T€X- HUKE U
IPOMBIIIJIEHHOCTH.

4. AMuHOKaripoHoBas kucinota. Kanpon kak
HpeACTaBUTENb OJIMAMUIHBIX BOJIOKOH.
Wcnonb3oBanue rusipoamnsa O€IKOB B
npoMblnuieHHOCTH. [lonnBuHMIXIIOpU,
nosuteTpadTopITUIIeH (TEQIIOH).
denonopopmabIeruHble MIaCTMACCHI.
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3. YCJIOBUS PEAJIM3ALIMA PABOYEN ITIPOTPAMMbBI YYEBHOI'O IIPEJIMETA.
3.1. TpeGoBaHusi K MUHMMAJIBLHOMY MATEPUAJIbHO-TEXHUYECKOMY 00eCeYeHn 0.
Peanuzamus pabodeil mporpaMMbl ydeOHOro mpenMera TpeOyeT Haiauuusg y4dyeOHOro KaOHHeTa
XUMHHU ¥ 1a00paTOPHH XUMUH.
O6opynoBanue y4eOHOTO KaOWHETAa: - MOCAIOYHBIX MECT MO KOJUYECTBY OOYYaIOIIUXCS; JTOCKa
KJIaCCHAasl; JEMOHCTPALIMOHHBIM CTOJ; MHOTOQYHKIIMOHAJIbHBIA KOMIUIEKC MpernoaaBaTess;
KOMIUIEKT Yy4eOHBIX MOCOOMI, CXeM, IUIaKaTOB IO XUMHUH; HaTypalibHble OOBEKThI, MOJEIH,
npuOOpsl U HAOOPBI Ui TOCTAHOBKM JEMOHCTPAIIMOHHOTO W YYEHUYECKOTO HKCIEPHUMEHTA;
NeYaTHBIE M DKPAaHHO — 3BYKOBBIE CPEJCTBA OOYYEHUS; MEPEYHH OCHOBHOM M JIOTIOJIHUTEIHHON
yueOHOI JTUTepaTyphl; BCIOMOTraTeIbHOE 000PYAOBaHUE M MHCTPYKIMH; OMOINOTEUHBINH (HOH.
O6opynoBanue nadoparopuu U pabodYMx MECT JadOpaTOpPHH: MOCATOYHBIX MECT MO KOJIUYECTBY
00y4aromuxcsi; KOMIUIEKT JIabOpaTOPHOTO OOOpYHOBaHMS;, XMMHYECKas MOCYJd; XUMHYECKUE
PECaKTHBBHI.
TexHuuyeckue cpefcTBa OOYUYEHHs: KOMIBIOTEpP C JUIICH3UOHHBIM MPOTPAMMHBIM OOECTIeUeHUEM;
MyJIbTUMEANA TPOEKTOP; HSKpaH NPOEKIMOHHBIN; -3JIEKTpOHHAss OubnuoTexa (BUACODUIBMBI,
IIPE3CHTALIUN).
3.2. UndopmanuonHoe odecriedenne 00yueHusl.
OcHoBHas1 JIuTepaTypa:

1.I'a6puensa O.C. Xumus 1 npodeccHii U crenualbHOCTEH TEXHUYECKOTro Mpoduis: yaeOHUK

IS CTYA.yupexaeHuit cpen.npod.odpazosanus / O.C.I'ab-puensn, N.I.Octpoymos. —4 u3.,

M.: Uznarenbckuii ieHTp «Akanemusi», 2017. — 272 c., [8] c. uB.un. ISBN9785446843152

2. Xumus. 10 xknacc. [poduibhbiii ypoBeHsb : yueb. st obmieoopazosar. yupexaennii / O.C.

I'abpuensn, ®.H. Mackaes, C.1O. [Tonomapes, B.1.Tepenun; nox pea. B.1. Tepenuna.-9-e
u3 ., ucnp. - M. : [lpoda, 2015-318.
3.I'abpuensu, O. C. Xumus. 11 kmacc. [IpodunpHbIi ypoBeHb : yueb. mis o0meoOpa3oar.

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

JlonoiHUTeILHAS JIUTepaTypa:
4.Epoxun FO.M. Xumus i1 npodeccuit 1 cnenuanbHOCTe TEXHUUECKOTO U €CTECTBEHHO-
HayyHoro npoduieit: yuebuuk FO. M. Epoxun, U. b. Kopanesa. - 3-e u3a., nepepad. u go.. -
M.: Akagemus. - 2017. - 496c¢.: un. -(Ilpodeccrnonansroe oOpazoBanme.

Ob6meobpazoBarenbuble quctuminabl). O.C. ['abpuensn Xumus. [Ipaktukym M. "Axagemus,

2017r

5.T'abpuensna O.C. Xumus. Tectsl, 3anauun u ynpaxuenus: yaeo. [Tocooue O. C. I'abpuensn, I'.
I'. JIeicoBa. - M.: Akanemust. - 2015. - 334c.. - (ITpodeccrnonanbroe oOpazoBaHme.

O6meoOpa3oBaTeIbHbIC TUCITUTLIAHBI ).
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6.'abpuensn O. C. Xumust. Knura ans npenogasarens : yueOHo-mMeToauueckoe mnocodue / O.C.

I"a6puensn, I'.I'. JIeicoBa. — M.: U3gatenbckuii nieHTp «Akamemusi», 2012. — 336 c.

HNuTepHeT-pecypcebi:

7.http://www.school.edu.ru/ - Poccuiickuii 001ieo0pa3oBaTenbHbIi MOPTAaI.

8.http://www.uchportal.ru — Yuutenbckuii moprai.

9.https://urait.ru/ - DnexTpoHHas OKMOIMOTEKA.

10.http://videouroki.net/ - Buneoypoku B ceTu HHTEPHET.

11.nsportal.ru-CounanbHas ceTb  paOOTHHUKOB

npodeccuoHanbHOE 00pa3oBaHue.

oOpazoBanus. HawansHOe U cpenHee

12.http://hemi.wallst.ru/ - OGpa3oBaTeNnbHBIN CAUT AT MKOIBHUKOB «XUMUSD».

4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUMSA YYEBHOI'O IPEJIMETA.

KOHTpOJII) M OLICHKA PE3YyJIbTAaTOB OCBOCHHA yqe6H0ro npeaMeTa OCymeCTBIIACTCA IPCIOAaBaTCIIEM

B ITPOLECCCC IMPOBCACHUA IPAKTHUUICCKUX SaHﬂTHﬁ, J'Ia60paT0pHBIX pa60T, TCCTHUPOBAHUA, a TAKKC B

PE3YyIbTAaTC BBITIOJIHCHUA O6y‘{aI-OH_II/IMI/IC$I WHIUBUAYAJIbHBIX 3aﬂaHHﬁ, ITPOCKTOB, HCCIIEIOBAHUI.

Pe3ynbrarel 0OyueHHUS pPACKpPBIBAIOTCS 4Yepe3 YCBOCHHbIE 3HAHWA M TNPHOOPETEHHBbIE YMEHWUS,

HaIpaBJI€HHbIC HAa MPUOOpETEHNE OOINUX KOMITETCHIIUN.

4.1. ®opMBbI M MeTO/IbI KOHTPOJISI Pe3y/J1bTATOB 00y4eHHsl.

PesyabTaThl 00yyenus (nmpeaMeTHbIe)
HA YPOBHE Y4eOHbIX JeiicCTBUI

@DopMbI U METOAbI KOHTPOJISI M OLIEHKHU
pe3yabTaToB 00y4eHUsI

1

2

YMmeTs:

BJIaJICHUE OCHOBOIIOIAraIOIIMMU XUMUYECKUMU
MTOHATUSAMM, TEOPUSAMH, 3aKOHAMH U
3aKOHOMEPHOCTSIMH; YBEPEHHOE I10JIb30BaHUE
XUMHUYECKON TEPMUHOJIOTHEN U CHMBOJINKOW;

BJIaJICHUE OCHOBHBIMU METOJaMHU HAy4YHOI'O
TTO3HAHMS, UCTIOJIB3YEMBIMU B XUMUHU:
HaOItoIeHue, ONTUCaHNe, U3MEPEHHE,
AKCIIEPUMEHT; YMEHUE 00pabaThIBaTh,
OOBSICHSITH PE3YNIbTATHI POBEICHHBIX OMBITOB
Y JIeNaTh BBIBOJIBI; TOTOBHOCTH M CTIOCOOHOCTH
MPUMEHATHh METO/IbI IO3HAHUS TIPU PEIICHUHN
MPaKTUYECKUX 3aj1ay;

c(hOpMHUPOBAHHOCTh YMEHUS 1aBATh
KOJIMYECTBEHHBIE OLIEHKU U POBOJIUTH
pacueTsl 10 XUMU4YecKuM GopMyiiaM U
ypaBHEHUSIM;

YcTHbIN onpoc.

CocraBieHne CTpyKTYpHBIX (POpMYIL.
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BJIAZICHUC IIpaBUJIaMHU TEXHHKH 0e30macHOCTH
IIpH UCIIOJIb30OBAHUU XUMHUUYCCKHX BCIICCTB,

3HATh:

c(OPMHPOBAHHOCTh TPEACTABICHUN O MecTe
XUMHUU B COBPEMEHHOM Hay4yHOH KapTUHE
MHpa;  [OHMMaHWE  pPOJM  XHUMHH B
(hopMUPOBaHUH KPYT030pa U PYHKIIHOHATBHON
IPAMOTHOCTM  4YeJOBEKa Il pelIeHUus
MIPaKTUYECKUX 3ajay;

c(OPMHUPOBAHHOCTH COOCTBEHHOM MO3HIIMU TI0
OTHOWICHHIO K XHMHUYECKOH HH(OpMAIH,
MOJIy4aeMO# U3 pa3HbIX HCTOYHUKOB;

YcTHbIM onpoc.

4.2. KoHTpOJIbHBbIE BONMPOCHI 10 Y4eOHOMY MpeaMeTYy.

Pazgen 1. O0mas u Heopranuveckass XuMus.
1.OcHOBHBIE TOHATHS U 3aKOHBI XUMUHU.
2.PacdeTHple 3aayl Ha HAXOXJICHHE OTHOCHTEIBHOW MOJICKYJSPHOM MaccChl, OINpenesieHne
MacCOBOH JOJTU XUMHUYECKUX DJIEMEHTOB B CJIO’KHOM BEIIIECTBE.
3.Ctpoenue aToma. DIEKTPOHHbIE KOH(DUTYpaIIK ATOMOB XUMUYECKUX JIEMEHTOB.
4.CoBpeMeHnHasi GOpMyIHPOBKA TEPUOANUECKOTO 3aKOHA. 3HAYCHHE MEPHUOIUIECKOT0 3aKOHA U
MEPUOINYECKON CUCTEMBI XUMUYECKUX 371eMeHTOoB J[.M. MenneneeBa sl pa3BUTUSL HAYKH U
MMOHUMAaHUS XUMHUYECKON KapTUHBI MUDA.
5.MoHHast xuMHu4ecKast CBsI3b.
6.KoBaneHTHass XuMHY€ECKas CBA3b.
7.Merannuyeckas CBS3b.
8.ArperaTtHble COCTOSIHHSI BEIIECTB M BOJIOPOIHAS CBSI3b.
9.Yucrteie BemectBa U cMecd. CocTraB cMeceld: oObeMHAss M MaccoBas JOJIM KOMIIOHEHTOB
CMECH, MaccoBasi J0JIsl MPUMECEH.
10.ITonsiTue o aucmepcHou cucteme. JlucmepcHas ¢asza W AMCIEPCHOHHAs —cpena.
Knaccudukanms TMCTIepCHBIX CUCTEM.
11.Boga kak pactBopuTenb. PacTBOpuMOCTh BemiecTB. HachllieHHbIe, HEHACHIIICHHbIE,
MEPECHIIIEHHbBIE PACTBOPHI.
12.MaccoBas 107151 paCTBOPEHHOT'O BEIIECTBA.
13.OCHOBHBIE  TMOJIOXKEHHS  DBJEKTPOJUTUYECKOM  JUCCOUMAIUMU.  JJEKTPOJIUTHI U

HEOJICKTPOJIHUTEI. CreneHb 3J'ICI(TpOJ'IPITH‘ICCKOﬁ JUCCOIHManu.
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14 . KucnoTbl, OCHOBaHHUS U COJIM KaK JIEKTPOJIUTHL.
15.Kucnotel u ux cBOHCTBA.
16.0cHOBaHUs U UX CBOMCTBA.
17.Conu 1 ux CBOMCTBA.
18.I'maponus cosneit.
19.0kcunpl u ux cpoiictBa. Coneobpasyroniye U HecojeoOpasyomue okcuabl. OCHOBHBIE,
aM(OTepHbIe U KUCIOTHBIE OKCHUIBL.
20.Knaccuduranuss XUMUYECKUX PEaKIii.
21.CreneHp OKHCIEHUS.
22.Meton  3neKTpoHHOro  OamaHca Juid  COCTaBJIEHHMsS  ypaBHEHUH  OKHCIHUTENBHO-
BOCCTAHOBUTEJIBHBIX PEaKIUii.
23.CKopoCTh XMMUYECKUX PEaKLIUH.
24.006paTUMOCTh XUMHUECKUX PEeaKInii. XUMHUYECKOE PABHOBECHE U CIIOCOOBI €T0 CMEIIICHHS.
25.Metamnbl.  OCOOEHHOCTM CTPOEHUST aTOMOB M KpUCTALIOB. Pu3MuecKkue CBONCTBA
MeTauioB. Kiaccudukanus MeTauioB 10 pa3aMyHbIM IPU3HAKAM.
26.XuMHYECKHE CBOMCTBA METAJUIOB. DJIEKTPOXUMHUUECKUN Psii HAIPSDKEHUN METalIOB.
27.06mue criocoOs! moxydeHust MetauioB. CIutaBbl YepHBIC U IBETHBIC.
28 . Hemetamibl. OcOOEHHOCTH CTPOCHUS aTOMOB.

Pa3nes 2. Oprannveckasi XuMusi.
29.Teopust cTpoeHus opraHudeckux coeauHeHuil A.M. byrnepoBa. OCHOBHBIE MOJIOXKEHUS
TEOPUN XUMHUUYECKOTO CTPOCHHUS.
30.130mepus 1 U30MepHI.
31.Knaccuduxanus opraHn4ecKrux BELIeCTB.
32.Knaccuduxanus peakuuii B OpraHMueckon XUMHUH.
33.AKaHbl: TOMOJIOTUYECKUH PsIJI, ©30MEPUS 1 HOMEHKJIATypa ajJKaHOB.
34 Xumuueckue CBOWCTBAa allkaHOB (MeTaHa, 3TaHA): TOPEHHUE, 3aMelIeHHEe, pa3JIoKEHUe,
neruapupoBanue. [IpumMeHeHne ankaHOB Ha OCHOBE CBOMCTB.
35.AnkeHbl. OTHIIEH, €ro TNOJy4YeHue (ICTUAPUPOBAHMEM JTaHa, JENOJUMepHU3aIen
MOJINATHIIEHA). XHUMHUYECKHME CBOWCTBAa JTHUJIEHA: TOpPEHHE, KAaYeCTBEHHbIE peaKluu
(obecuBeunBaHue OpOMHOM BOJBI W pacTBOpa IEepMaHTraHaTa Kaius), TuIparanus,
nosimMepu3zanus. [IpuMenenue 3TuaeHa Ha OCHOBE CBOMCTB.
36.I'omonorudeckuil psj, N30MepHsl, HOMEHKIATypa alKEHOB.
37./luensl u kayuyku. Pe3uHa.
38.AnkuHbL. AleTHIeH. XWMHUYECKHE CBOWCTBA aIlleTWUJICHA: TOpeHHe, OoOecIBeUNBaHUE
OpOMHOI BOJIBI, MPUCOEIMHEHNUE XJIOPOBOJIOpOaa U ruiaparanus. [IlpumeHeHue aneruieHa Ha
OCHOBE CBOWCTB.
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39.I'omonorn4eckuil psan, M30Mepus, HOMEHKJIAaTypa alKUHOB. MexKiaccoBas H30MEpHs C
aIKaJuEHaMU.

40.Apenbl. ben3on. XuMuueckue CBOWCTBa O€H30Ja: TOPEHHE, PEAKIUHA 3aMEeIICHUS
(ranmorenupoBanue, HUTpoBaHue). [I[pumenenue GeH301a HA OCHOBE CBOMCTB.

41.ITpuposHble UCTOYHUKH YTIIEBOJOPOIOB.

42.Cnuprtsl. [loHATHE O IPENENBHBIX OJJHOATOMHBIX CHUPTAaX. XUMHYECKUE CBOWCTBA ITAHOJIA.
[IpuMeHeHue 3TaHoIa HA OCHOBE CBOMCTB.

43.Ankoronnsm, ero NOCaeACTBUS U IPENYNPEKICHUE.

44 I'mauepuH Kak INPEICTaBUTENb MHOIOATOMHBIX CHUpTOB. KauecTBeHHass peakuus Ha
MHOI'0aTOMHBbIE cIUPTHI. [[pMeHenue rnuuepuHa.

45.@enon. Ousnyeckue U XUMHUYECKHME CBOWCTBa (eHona. B3zauMHoe BIUSHUE aTOMOB B
Mmoutekyne penona. [Ipumenenne heHosra Ha OCHOBE CBOWCTB.

46.ITonstue 06 ampaerngax. Popmanbiaerua U ero cpoiictBa. [lomydyeHue anbaerujoB.
[Ipumenenue hopmanbaerua Ha OCHOBE €r0 CBOMCTB.

47 KapboHoBble KHCIOTHI. ['OMONOrHuYecKuil psii MpeneiabHbIX OJHOOCHOBHBIX KapOOHOBBIX
kucnot. Ilonydenre kapOOHOBBIX KHCIOT.XHMMUYECKHE CBOMCTBA YKCYCHOM KHCIIOTBI: O0IIne
CBOMCTBA C MHUHEPAJbHBIMU KHUCJIOTAaMHU U peakuus srepudukanuu. [IpumeHenue ykcycHou
KHMCJIOTBI HA OCHOBE CBOMCTB.

48.BrIciIne )KUpHBIE KMCIOTHI Ha IPUMEPE MAIbMUTHHOBOM U CTEAPUHOBOM.

49.CnoxHble 3QUpHI.

50.Kupbr kak cnoxxsble 3¢upsl. Kinaccupukanus xupoB. XUMHYECKHE CBOMCTBA KHUPOB:
TUIPOJIU3 U TUIPUPOBAHUE KUAKUX KUPOB. [IpriMeHeHne )K1upoB Ha OCHOBE CBOMCTB. MbLia.
51.YrneBonpl, uxXx KiaccupuKanus: MOHoOcaxapuabl (TJIIOKo3a, (pykTo3a), aucaxapuibl
(caxaposa) u moircaxapubl (Kpaxmai U eJUTHI03a).

52.Xummnueckue cBOICTBa II1I0K03bI. [IpuMeHeHe I1I0K03bl Ha OCHOBE CBOMCTB.

53.3HayeHue yTrIeBOJOB B JKUBOW NpUpOJIE M KU3HU uenoBeka. [loHsATHE O peakumsx
MOJIMKOHJCHCAIUM W THAPOJIM3a Ha TMpUMEpe B3aUMOIIPEBpallleHUui: T[IIoKo3a —>
HoJIncaxapu/.

54.Amunsl. [TonsTie 00 aMMHaX, UX KiIaccu(UKALUS 1 HOMEHKIIATYpa. .

55.AMUHOKHUCIIOTHI Kak aMm@oTrepHble TU(GYHKIUOHAJIbHBIE OPTaHUYECKHUE COEAMHEHHUS.
XUMUYECKUE CBOWCTBA aMHHOKHCIIOT: B3aWMOJIEUCTBUE CO IIEJIOYaMH, KUCIOTAMH U JPYT C
apyroMm (peakiust NoJUKOHAeHcauuu). llentuaHas cBsi3b M monunenTuisl. IIpumeHenue
aMUHOKHCIIOT Ha OCHOBE CBOMCTB.

56.benku. IlepBuuHas, BTOpUYHAs, TPETHUYHAS CTPYKTYphl OEIKOB. XHMMHYECKHE CBOMCTBA.
buonornueckue GyHKIIMN OEITKOB.

57.11onumepsl. benku u monucaxapuabl Kak OUOMOINMEPHI.
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58.Ilnactmaccel. IlomyueHue nonuMepoB peakuuedl MONMMEpPU3aluyd U IMOJUKOHACHCALUU.

TepMOHJ'IaCTI/ILIHBIe U TCPMOPCAKTHUBHBIC I1JTACTMACCHI. HpeI[CTaBI/ITeJ'II/I njacTmacc.

59.Bonokna, wux KiaccuduKaims.

XHUMHUYCCKHUX BOJIOKOH.

[Tonyuenue

BOJIOKOH. OTI[CJ'II)HBIe npeaACTaBUTCIIN

4.3. Ouenka HHANBHAYAJIbHBIX 00Pa30BaTeIbLHBIX JOCTHKEHHUIA.

IIpoueHT pe3yIbTATUBHOCTH
(MpaBWJILHBIX OTBETOB)

KauecTBeHHas1 OlleHKA MHAMBUAYAJIbHBIX
00pa3oBaTeJbHbIX 10CTHKEHUN

0aJ1 (oTMeETKA)

BepOAIbHBII aHAJIOT

90+ 100 5 OTJIUYHO

80 + 89 4 XOPOIIO

70 =79 3 YOBIIETBOPUTEIHHO
menee 70 2 HE yJI0BJIETBOPUTEIIBHO

Ha »stame HpOMG)KyTO‘-IHOfI arreéCrau Mo MCIHAHC KadCCTBCHHBLIX OLCHOK HWHAWBHAYAJIbHBIX

06pa3OBaT€J'H)HI>IX I[OCTI/DKCHI/Iﬁ mnpenoaaBaTejIiCM ONpPCACIACTCA HHTCIrpajibHAasA OLCHKA OCBOCHHBIX

06y‘laIOI_I_[I/IMI/IC$I 3HAHUM U YMCHI/Iﬁ KaK pE3yJIbTATOB OCBOCHU yqe6H0ro npeamMceTa.
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S.IEPEYEHDB TEM JUISA IMMOATI'OTOBKH UHAUBUAYAJIBHBIX ITPOEKTOB.

1.brorexHon0rus ¥ reHHasi MH)xeHepusi — TexHosoruu XXI Beka.
2.HaHoTexHOIOrus KaK MPUOPUTETHOE HANIPaBJIEHUE Pa3BUTHS HAYKU U MPOU3BOJICTBA
B Poccuiickoit @enepanuu.

3.CoBpeMeHHbBIE METO bl 00€33apaskuBaHUS BOIBI.

4.Annorponus MeTaJjoB.

5.Kwu3sb u nesrenpHocTs . M.Menngeneena.

6.«IleproguueckoMy 3aKoHy Oyayliee He IPO3UT pa3pyLIEHUEM. . .»
7.Cunrte3 114-ro snemenTa — TpuyMd poCCHICKUX (PU3UKOB-ACPIIMKOB.
8.M3oTomsl Bogopoaa.

9.PeHTreHoBcKOe M3JIyuyeHHUE U ero UCHOIb30BAHNE B TEXHUKE U METULIMHE.
10.I1na3mMa — 4yeTBEpTOE COCTOSTHHE BEIIECTBA.

11.AmopdHbIe BelecTBa B IpUPOJE, TEXHUKE, OBITY.

12.0xpana okpyxarolen cpeaibl OT XUMHUYECKOTo 3arps3Henns. KonruecTBeHHbIE XapaKTEPUCTHKU

3arpsi3HEHUS OKPYKaIoIIEe Cpebl.
13.I1lpumenenue TBEpIOTO U razoo0pa3Horo okcuaa yraepoaa (IV).

14.3amuTa 030HOBOTO 3KpaHa OT XUMUYECKOTO 3arpsi3HEHNUS.

15.I'pyboucniepcHbIe CHCTEMBI, X KJIAacCU(UKAIUS U UCIIOJIb30BAaHUE B TPO(PECCHOHATIEHON

NeSITEIbHOCTH.

16.KocmeTnueckue renu.

17.MuHepassl 1 TOPHBIE MOPO/IbI KaK OCHOBA JIUTOCHEPHI.

18.PacTBOpbI BOKpYT Hac. Turbl pacTBOpPOB.

19.Boja kak peareHT u cpejia Il XUMHUYECKOTO Tipoliecca.

20.Ku3Hb u nearenpHocTh C.AppeHnyca.

21.BkJag OT€4ECTBEHHBIX YUEHBIX B Pa3BUTHE TEOPUHU MIEKTPOIUTUUECKON
JTUCCOLIMAIINY.

22.YcTpaHeHue KECTKOCTH BOABI HA IPOMBIIUICHHBIX MPEITPUATHSX.

23.Vcronb30BaHNEe MUHEPAIBHBIX KUCIIOT Ha MPEIIPUATHAX PA3TUYHOTO MPOPUIIA.

24.0xcuapl U COMU KaK CTPOUTENIBHBIE MaTEPUATIBL.

25.I1oBapeHHas cOJb KaK XUMHAYECKOE ChIPbE.

26.MHoronukuii KapOoOHAT KaJIbLIMS: B IPUPOJE, B IPOMBILIIEHHOCTH, B OBITY.

27.Peakuuy TOpeHust Ha IPOU3BOJICTBE U B OBITY.

28.BupTyanbHOe MOJIEIMPOBAHUE XUMUYECKUX ITPOLIECCOB.

29.Kwu3nb U aestenbHOCTH 1. [[9BH.

30.Posib MeTaNIOB B UCTOPUU YEJIOBEYECKOW IIMBUIU3ALUU. VICTOpHS OTE€UEeCTBEHHOM

yepHOU MeTauypruv. COBpeEMEHHOE METAITYPTUUECKOE TPOU3BOJICTBO.
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31.Mctopust OTedecTBEHHOH LBETHON MeTaulypruu. Posib MeTauioB M CIJIaBOB B HAYy4HO-
TEXHUUYECKOM Iporpecce.

32.Koppo3usi METAJIJIOB U CIIOCOOBI 3aIUThI OT KOPPO3UH.

33.MHepTHBIC WK OJIAropoIHBIE TA3bI.

34.Poxnaromue coiau — IajaoreHsbl.

35.Uctopust MIBEACKOW CIIMYKH.

36.McTopust BOSHUKHOBEHHUS ¥ PA3BUTHSI OPraHUYECKOH XUMHH.

37.Ku3Hb u nesrenbHocts A.M.byTneposa.

38.Posb 0T€UECTBEHHBIX YUEHBIX B CTAHOBJIEHUH U PA3BUTUH MUPOBOI OpraHu4ecKon
XUMUH.

39.CoBpeMEHHBIE NIPEACTABIEHUS O TEOPUU XUMUYECKOTO CTPOEHUS.
40.9K010TNYECKUE ACTIEKTHI UCIOIb30BAHUS YITIEBOJAOPOIHOTO ChIPBS.
41.OKOHOMHUYECKHE ACMIEKTHI MEKYHAPOJHOTO COTPYAHUUYECTBA 110 UCIIOJIb30BaHHIO
YIJIEBOIOPOAHOIO CBHIPBS.

42.XuMus yriIeBOIOPOIHOTO ChIpbs U MOst Oyaymias nmpodeccus.

43.Y11eBoI0pOIHOE TOIUIMBO, €r0 BUJIBI M HA3HAYCHUE.

44.CuHTeTHYECKUE KayuyyKH: UCTOPUSI, MHOTOOOpa3He U MEPCIEKTUBHI.
45.Pe3nHOTEeXHUYECKO€E MPOU3BOJICTBO U €r0 POJIb B HAYYHO-TEXHUYECKOM IpOrpecce.
46.HedT1b 1 ee TpaHCIOPTUPOBKA KaK OCHOBA B3aUMOBBITOJTHOTO MEXYHAPOIHOTO

COTPYAHUYECTBA.
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ITpunoxxenue 1.

IIJIAHUPOBAHUE YYEBHBIX 3AHATUN C UCITIOJIb30BAHUEM AKTUBHBIX U
NHTEPAKTUBHbBIX ®OPM U METOJA0B ObYYEHUA

Ne
n/n

Tema yyeOHoOro
3aHATHS

KoJi-Bo
4acoB

AKTHUBHBIE "
HHTEPAKTUBHbIE ()OPMBI U
MeTOAbI 00y4YeHusI

dopmMupyemblie
YHHBepcaJbHbIe
y4eOHble el CTBUS

Hewmetamsl

2

VYpoxk - urpa

JIMYHOCTHBIE IUYHOCTHOE
caMOONpeeNeHue,
LEHHOCTHO-CMBICIIOBAs
OpHUEHTAIS YJaluXcsl U
HPABCTBEHHO-3THUYECKOE
OLICHUBAHUE,
CMBICIIO00pa30BaHuE U
OpHUEHTAIHS B
COLIMATIBHBIX POJISIX U
MEKITNYHOCTHBIX
OTHOIICHHUSIX;
KOMMYHUKATHBHbIE
YMEHHE BCTyNaTh B
JTMAJIOT U BECTH €ro,
YUUTHIBast 0COOEHHOCTH
OOIIEHHS C Pa3TMYHBIMU
IPYIIIaMH JIXOIEH WU
TEKCTOM (KHHUTOM);

AJIbIETUIBI.
KapOonoBsie
KHCIIOTbI

Jlexuus ¢ asemMeHTaMu
MpEe3eHTaluN

ITo3naBaTeabnblie YY /I
OO11ie yueOHbIE: TTOUCK U
BbIJICJICHHE UH(POPMAIINH;
- 3HAKOBO-CHMBOJIMYCCKHUE
Jlormueckue aHaau3 ¢
LIENIbIO BEIJCIICHUS
MIPU3HAKOB
(CyIIecTBeHHBIX,
HECYIIECTBEHHBIX )
CHHTE3 KaK COCTaBIICHUE
IIEJI0TO M3 YacTeH,
BOCIOJIHSS HEIOCTAIOIINE
KOMITOHEHTEHI,

BBIOOpP KpUTEPHEB IS
CpaBHEHUS,
KIIacCU(pUKaIUN
00BEKTOB; ITOIBEICHHE
II0JT IIOHSTHE, BEIBEACHHC
CJICJICTBHI1; yCTAaHOBJICHUE
MPUYUHHO-CJIEICTBEHHBIX
CBSI3EH.

CrnoxHuble 3¢pupsl 1
KHPBI

Yok - KoHpepeHIHs

M03HABaTeJIbHbIE:
o01eyyeOHbIe yueOHbIe
ACHCTBHUA: YMEHHUE
MOCTaBUTh YUEOHYIO
3aady, BEIOpaTh CIIOCOOBI
Y HalTH HOOPMAITUIO IS
€€ pellIeHUs], YMETh
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pabortath ¢ HH(pOpPMAIIHEH,
CTPYKTYpUPOBAaTh
MOJTy4YEHHBIEC 3HAHUS,
Jornyeckue yye0Hble
JaeicTBUsI: yMEHUE
aHaTM3UPOBATh U
CUHTE3UPOBATh HOBBIE
3HaHUSl, YCTaHABIUBATh
MPUYHUHHO-CJIEICTBEHHBIE
CBSI3H, I0Ka3bIBATh CBOU
CYXKICHHSI; TOCTAaHOBKA U
pelieHue mpooIeMBbl.
yMeHue chopMyIHpoBaTh
npo0sieMy U HalTH criocod
€€ pelieHust

AMUHBI.
AMUHOKHCIIOTHI.
benku.

Jlexuus ¢ asemMeHTaMu
MPE3CHTALUN

ITo3naBaTeabnbie YY /1
OO11e yueOHbIE: TTOUCK U
BbIJICTICHHE WH(DOpMALIHY;
- 3HAKOBO-CHMBOJIMYECKHE
Jlormyeckue aHaaus ¢
LIEJIBIO BBIACICHUS
MIPU3HAKOB
(CylIecTBeHHBIX,
HECYIIECTBEHHBIX )
CHHTE3 KaK COCTaBJIEHUE
IIEJI0TO M3 YacTeH,
BOCIOJIHSS HEIOCTAIOIINE
KOMITOHEHTEI,

BBIOOpP KpUTEPHEB IS
CpaBHEHUS,
KJaccu(puKauu
00BEKTOB; ITOIBEIEHHE
II0JI IOHSTHE, BEIBEACHHC
CIIEACTBUIM;
YCTaHOBJICHUE MPUUYNHHO-
CIIEICTBEHHLIX CBS3€EH.
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