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1. OBIIASI XAPAKTEPUCTUKA PABOYEH ITPOT'PAMMBbBI
OBIIEOBPA3OBATEJBbHON YYEFHOM JUCIUITIJINHBI

OV/I.12 XUMUS

1.1. MecTo IMCHUIUIMHBI B CTPYKTYPE OCHOBHOI 00pa30BaTe/IbHOM MPOrPaMMbl

OO61meobpa3oBaTenbHas yaeOHass TUCIUTUINHA «XHUMHS» B COOTBETCTBUH C YYCOHBIM TUIAHOM
u3ydaercs B paMmMKax  oOmeoOpa3oBaTeIbHONM  MOATOTOBKM W BXOJUT B IIE€PEUYCHb
0011e00pa30BaTENbHBIX YI€OHBIX JUCIUIUIMH 0 BBIOOPY 00YYarOmUXCs.

[TporpamMa nuCHMIUIMHBL «XHMMHUS» NpPEIHA3HAYEHA AJIS W3YYEHHUs B NPOQeCcCHOHATbHBIX
obpazoBatenbHbIX opranuzanusax CIIO, peanmsyrommx o0pa3oBaTeNbHYIO MPOrPaMMY CPEIHETro
ob1iero oopazoBaHMs B IpezeaX OCBOCHUS MPOrpaMMBbl MOJTOTOBKH CHELMAINCTA CPEIHEro 3BeHa
(IIIC3).

Pabouas mnporpamma paspaboraHa Ha ocHoBe TpeboBaHuii PI'OC cpennero oOmiero
00pa3oBaHMs, TMPEIBSIBIAEMBIX K CTPYKTYpe, COJCpPKAHUIO W pPE3ylbTaTaM OCBOCHHUS Yy4eOHOU
JUCLUIUIMHBL, B COOTBETCTBUM C PexoMeHAalusMU 1O OpraHu3alyy MOJYyYEHUs] CPEAHEro OOLIero
o0Opa3oBaHMs B TpeAesax OCBOCHUS 00pa3oBaTEIbHBIX HPOTPaMM CPEIHEr0 MPO(eCcCHOHATBHOTO
oOpa3oBaHus Ha 0a3e OCHOBHOTO oOmIero oOpa3oBaHUs C ydeToM TpeOoBaHMIl (eaepalbHbIX
roCy/lapCTBEHHBIX 00pa30BaTENIbHBIX CTAHIAPTOB M IOJYy4aeMOM CHEIUaJIbHOCTH CpPEIHEro
npodeccuoHaIbHOr0 00pa3oBaHus (mucbMo JlemapTaMeHTa rocylapCTBEHHOM MOJUTUKU B cdepe
noJAroToBkH padbounx kaapos u JI1O Munobpuayku Poccun ot 17.03.2015 Ne 06-259), a takxe Ha
OCHOBE 00BEIMHEHUS IMPUMEPHBIX MIPOrpaMM 0011e00pa30BaTeNbHbIX YUEOHBIX TUCHUIUIMH: XUMUS
uig  npodeccuoHalbHBIX 00pa30BaTEIbHBIX OpraHu3aluid  peKoMeHJoBaHHbIX denepaabHbIM
rOCYJJapCTBEHHBIM aBTOHOMHBIM yupexJeHueM «DenepaabHblii HHCTUTYT pa3BUTUS 00Opa30BaHUS»
(PTAY «®UPO»), npotokon Ne 3 ot 21 urons 2015 r.

1.2. Ileau u pe3yJbTaTbl 0CBOEHUSI 0011e00Pa30BaTeIbHOM YUeOHOM AN CHUIIHHBI

CopepxaHue MporpamMmbl JUCIUIUIMHBL «XUMUS» HANpPaBIE€HO HA JTOCTH)KEHHUE CIETYIOIINUX
LeJIei:

- popMupoBaHUE y 00yUaIOIIMXCSl YMEHUS OLEHUBATh 3HAYUMMOCTbh XUMUYECKOTO 3HAHUS IS
Ka)KJOTO YEJIOBEKA;

- ¢opMupoBaHHE y OOy4aroUIMXCs IEJIOCTHOIO MPEACTABIECHUS O MHUPE U POJIM XUMHUU B
CO3JIaHMM COBPEMEHHON €CTECTBEHHOHAYYHOM KapTHHBI MHUpA; YMEHHUS OOBSCHATH OOBEKTHI U
IIPOLIECCHI OKPYXKAIOWIEH ACHCTBUTEIBHOCTH: IPUPOIHOM, COLMAIBHOM, KYJIbTYpPHON, TEXHUYECKON
Cpebl, UCIIOJIB3YS ISl 3TOr0 XMMHUYECKNE 3HAHUS;

- pa3BUTHE y OOy4YaIOIIMXCS YMEHHM pa3nuuaTh (PakThl M OLIEHKH, CPAaBHUBATh OLICHOYHBIE
BBIBOJIbI, BUJIETh MX CBSA3b C KPUTEPUSMHU OLIEHOK M CBSI3b KPUTEPUEB C ONPEIECICHHON CHCTEMOU
LIEHHOCTEH, (OPMYITHPOBATh U OOOCHOBBIBATH COOCTBEHHYIO TTO3UIIHIO;

- mpuoOpeTeHne OO0YYaloUMMKCS OINbITa pPa3HOOOpa3HOM MeATENbHOCTH, IO3HAHHUS U
CaMOIIO3HAHUs, KJIIOYEBBIX HABBIKOB, UMEIOUINX YHUBEPCAJIbHOE 3HAYEHUE I Pa3IMYHBIX BUJOB
NS TeIbHOCTH (HAaBBIKOB PELICHUs MPOOJieM, NMPUHATUS PELIeHUH, MOUCKa, aHainu3a U o0paboOTKH
nH(pOpMali, KOMMYHUKAaTUBHBIX HABBIKOB, HAaBBIKOB M3MEPEHHH, COTPYIHHUYECTBA, OE30MACHOTO
oOpallleHHs C BEMIECTBAMHU B TIOBCEIHEBHOM KH3HN).

PaGouas mporpamma IUCHUIUIMHBI «XUMUSD MpeAHa3HAUYEHA Ui CTYIEHTOB, 00yJalomuXCcs 10
cnenuanbHocTh: 23.02.01 Opranu3zanus nepeBo30K 1 yIpaBIeHUE HAa TPAHCIOPTE (110 BUAAM).

OcBoeHue conaepxaHus y4eOHON MUCIMIUIMHBI «XUMHS» O0O0€CTeUnBACT TOCTH)KCHHUE
CTYIEHTAMH CJIENYIOLINX Pe3yJIbTaTOB:

1.2.1. JIu4HOCTHBIE Pe3yJAbTATHI 0CBOEHHS 00111e00pa30BaTEIHLHON YUeOHOI THCIMIIHHBI

-4yBCTBO TOPAOCTH M YBaXEHUS K HCTOPUM M JOCTHIKEHHUSIM OTE€YECTBEHHOU
XMMUYECKOM  HAyKM; XHMHYECKM TIPAMOTHOE IOBEJEHHE B HIPOPECCHOHATBHON
NeSTeIbHOCTH U B OBITY NpH 0OpamleHNH ¢ XMMHYECKUMHU BEIECTBAMHU, MaTepUalaMu U
poleccamy;



-TOTOBHOCTh K TPOJOJDKEHUIO 00pa3oBaHUs M TIOBBIIICHHUS KBAaIU(UKALUU B
n30paHHON TpOodecCHOHATBHOW  JEATETRHOCTH M OOBEKTUBHOE OCO3HAHHE POJHU
XUMHAYECKHX KOMITETCHIIUH B 3TOM;

-yMEHHUE HCIONb30BaTh JOCTHXKEHUS COBPEMEHHOM XUMHYECKOW HAyKu U
XUMHAYECKUX TEXHOJIOTHH ISl TIOBBIMICHHSI COOCTBEHHOTO MHTEJUIEKTYaJIbHOTO Pa3BUTHA B
BBIOpaHHOM MpodeccnoHaNbHOM 1eATeNbHOCTH;

- c(OPMHPOBAHHOCTh KOMMYHHUKATUBHOW KOMIIETEHTHOCTH B OOLICHUH W
COTPYJHUYECTBE CO CBEPCTHUKAMU U B3POCIBIMH B 0OOpa30BaTeIbHOM, OOIIECTBEHHO
MOJIE3HOU, Y4eOHO-HCCIeI0BaTeIbCKON, TBOPYECKON M IPYTUX BUIAX ACATEIbHOCTH;

- YMEHHE SICHO, TOYHO, TPAMOTHO H3JIaraTb CBOM MBICIU B YCTHOW M MUCHMEHHOM
peuu, MOHMMAaTh CMBICT TOCTAaBJICHHOHN 3a/1a4yM, BBICTPAaWBATh apTyMEHTAIHIO, MPUBOAUTH
apryMeHTbl U KOHTPapryMEHTHI;

- KpUTHUYHOCTh MBIIUICHUS, BIAJCHUEC TEPBUYHBIMA HABBIKAMHU aHAIW3a U
KPUTHUYHOH OLIEHKHU ToJIydaeMoil nHpopmanmu;

- KpEaTUBHOCTH MBIIICHUS, HHUIIMATUBHOCTh M HAXOYMBOCTH;

npeIMeTHBIX:

-c(hopMHPOBAHHOCTH TPEACTABICHUI O MECTe XMMHU B COBPEMEHHOW HAYYHOU KapTHUHE
MUDA;

-IOHMMAaHUE POJIM XMMHUU B (POPMUPOBAHUM Kpyrosopa M (yHKIHOHAIHLHOH I'PaMOTHOCTH
YeNoBeKa JJIs PEelIeHUs] MPaKTHUECKUX 3aau;

-BJIQJICHUE OCHOBOIIOJIATAIONIMMHA XUMHYECKUMH TIOHATHSAMH, TEOPUSMH, 3aKOHAMU U
3aKOHOMEPHOCTSIMU; YBEPEHHOE MOJIb30BaHNE XUMUUYECKON TEPMUHOIOTUEN H CHMBOJIMKOIA;

-BJIQJICHUE OCHOBHBIMH METOJAaMH HAay4yHOTO TIO3HAHUS, HCIOJIb3YEeMbBIMH B XHMHHU:
HaOIIO/ICHUEM, ONMHUCAaHHEeM, W3MEpPEHHEM, JKCIEPUMEHTOM; yMeHHue oOpaldaThiBaTh, OOBSICHATH
pe3yabTaThl MPOBEIEHHBIX OIBITOB W JENIaTh BBIBOJBI; TOTOBHOCTh M CIIOCOOHOCTH TPUMEHSTH
METO/bI MIO3HAHUS MPH PELLICHUH MPAKTUYECKUX 3a/1a4;

-c(hOpMUPOBAHHOCTh YMEHHS JaBaTh KOJIMYECTBEHHBIC OIICHKH M TPOM3BOIHUTH PACUETHI IO
XUMHYECKUM (popMysiaM U ypaBHEHUSIM;

-BJIaJICHHE MTPaBUJIAMH TEXHUKHU 0€30M1aCHOCTU IIPU UCIIOJIb30BAHUN XUMUYECKUX BEILIECTB.
1.2.2. MeranpeaMeTHble  pe3yJibTAThl  OCBOGHHsI  00uIeo0pa3oBaTe/ibHOW  y4eOHOI
AUCUMIITUHBI

-ACIOJIb30BaHNUE PA3JIMYHBIX BHJIOB TO3HABATENILHOW JEATENBHOCTH M OCHOBHBIX
MHTEJJIEKTYaJIbHBIX Oleparuil (OCTaHOBKU 3a/laui, (pOpMyIHpOBaHUS TUIIOTE3, aHAIU3a U
CHHTE3a, CpaBHEHUs, 000OIIEHUs, CUCTEMAaTU3aIH, BBISBICHUS MPUYUHHO-CIIEACTBEHHBIX
CBSI3€H, IOKMCKA aHaJoroB, (OPMYJIUPOBAHUS BBIBOJOB) JJSi DPELIEHUS IOCTAaBICHHOU
3ajaud, TNPUMEHEHHE OCHOBHBIX METOJOB MO3HaHUSA (HAOMIONEHHs, HAy4YHOIO
HKCIEPUMEHTA) ISl M3YYCHUS PA3JIMYHBIX CTOPOH XUMHYECKUX OOBEKTOB U IMPOIECCOB, C
KOTOPBIMH BO3HUKAET HEOOXOAMMOCTb CTAJIKUBAThCS B PO ECCHOHATILHOM cdepe;

-ACTIONIb30BAaHNE  PA3NIMYHBIX ~ HCTOYHHKOB  JIUISI  TOJMYYCHUS  XUMHUYECKOU
uH(pOpMaIUY, YMEHUE OLICHUTh €€ JOCTOBEPHOCTDH JJIs IOCTUKEHHUSI XOPOIINX pe3yIbTaToB
B npodeccruoHanbHoi chepe;

-0CO3HaHUE COIMAIbHON 3HAYMMOCTH CBOEH Mpodeccun/cnenuaibHOCTH, 00IajaHue
MOTHBAIIMEH K OCYLIECTBICHUIO MPO(PECCHOHAIBHON 1eATeIbHOCTH;

- BJIaJICHHE HaBbIKAaMM TO3HABATENbHOM, yueOHO-UCCIeI0BaTENbCKONW U MPOEKTHOM
NeSITeIbHOCTH, a TAaK)K€ HaBbIKAaMU pa3pellieHusi mpolsieM; TOTOBHOCTh UM CIOCOOHOCTh K
CaMOCTOSITEIbHOMY TOMCKY METOJIOB pEIIeHUs MPaKTHMYECKUX 3a71a4, MPUMEHEHUIO
Pa3IMYHBIX METOAOB TIO3HAHUS;

- YMEHHE CaMOCTOSATENIbHO OIEHMBATh M IMPUHUMATh PELICHMS, OIpEaeIIsIolIe
CTpaTETHIO TMIOBEICHUS, C YUYETOM IPAXKITAHCKUX W HPAaBCTBEHHBIX IIEHHOCTEH;

- OCO3HAaHHOE BJAJCHHE JIOTHUYECKUMH JECHCTBHSMU OIpPEJACICHUS MOHATHUH,
00001IeHNS, YCTAaHOBJICHUS aHAJIOTWH, KIAacCH(UKAIMM HAa OCHOBE CaMOCTOSTEIHHOTO
BbIOOpA OCHOBAaHUI U KPUTEPHEB;



- YMEHHUE YCTaHaBJIMBaThb IPUUYMHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH PACCYXICHHE,
yMO3aKio4eHue  (MHAYKTUBHOE, JeAYKTHBHOE M 10  aHaJOTMU) U Jenarth
apryMEHTHPOBAHHBIE BBIBObI;

1.2.3. TlpeaMeTHbIe pe3yJbTaThl OCBOEHUsI 00111€00pa30BaTeIbLHOI Y4eOH O U CIUIIHHBI
-c(hopMUPOBAHHOCTH MPEICTABICHUH O MECTE XUMHH B COBPEMEHHOM HAyYHOH KapTUHE MUPA;
-[IOHUMaHUE POJIM XUMHUU B (OPMUPOBAHUU KPYro3opa U (YHKIMOHAIBLHOW IPaMOTHOCTH YeJIOBEKa

JUIS PEIIEHUs] IPAKTUUECKUX 3aau;

-BJIQJICHUE  OCHOBOIIOJIATAlOIIMMH  XUMUYECKMUMU  TMOHATHSIMHU, TEOPHSIMH, 3aKOHAMU U
3aKOHOMEPHOCTSIMU; YBEPEHHOE MOJIb30BAHUE XUMUYECKON TEPMUHOJIOTHEN U CUMBOJIMKOM;
-BJIaJICHUE OCHOBHBIMH METOJAMHU HAayYHOTO MO3HAHMS, UCIOJIb3YEeMbIMU B XMUMHH: HAOIIOJCHUEM,
ONMCaHWEM, H3MEpPEHHEM, OHKCIEPUMEHTOM; YMEHHE o0padaTbiBaTh, OOBICHATH PE3YJIbTATHI
MIPOBEJICHHBIX OMBITOB U J€JIaTh BBIBOJIbI; TOTOBHOCTh M CIOCOOHOCTH MPUMEHSATh METObI MO3HAHUS
IIPU pELICHUN IPAKTUYECKUX 3aj1ay;

-cOpPMHUPOBAHHOCTh yMEHHUS JaBaTh KOJIMYECTBEHHBIC OLEHKU M MPOU3BOJIUTH pacueThl IO
XUMHAYECKHM (HOpMyJIaM U ypaBHEHUSIM;

-BJIaJIcHUE MPAaBUJIAMH TEXHUKU O€30MaCHOCTH MPH UCIIOIb30BAHUH XUMHUECKHUX BEIIECTB.

1.3 Tpoduabnas cocrapiasiiomas (HANPaBJIEHHOCTh) 001Ie00pPa30BATENLHON YyueOHOI
AUCHMILINHBI

W3ydyenue npucuuiuiMHbl «Xumus» ocyumecrsigercs B pamkax [IIICC3 ¢ yuerom
npodeccuoHanbHOi HampaBieHHOCcTH crnenuanbHocTh 23.02.01 OpraHuzanus NEpeBO30OK U
yIOpaBieHUE Ha TpaHcHopTe (MO BUAAM) 32 CYET MEXKIPEAMETHBIX CBSA3€M C IUCIUIUIMHAMU
npodeccnoHanbHOTO Y4eOHOTO IHKIIA.

Kpome Toro, mpoduibHas CcOCTaBIAOmAs HAXOAUT CBOE OTPaXCHHWE B OpraHU3alld
CaMOCTOSITENILHON paboThl 00ydJarOMIUXCsl MPU HAaMMCaHUU pedepaToB U MOATOTOBKE COOOIICHHH C
WCIOJIb30BaHNEM HH(pOpMau NTPpOoPEeCCHOHATBHBIX YYeOHBIX M Tepuoandeckux uzaanuii, J0P,
CalTOB.

1.4 KotnyecTBO 4acoB Ha 0CBOeHME IPOrpaMMBbl 00111e00pa3oBaTe/IbHOM yueOHOM
AUCHMILTUHBI

Bcero yacoB MakcumanbHOM yueOHOM Harpysku odyuvaromierocs 114 gacos,

B TOM YHUCIIE:

- 00s13aTeIIEHON ayAMTOPHON y4eOHON Harpy3ku o0ydaromierocs — 78 4acos;

- YaCOB CAMOCTOSITEIbHON paboThl — 36 yaca.



2. CTpyKTypa H cojep:kaHHe 0011e00pa3oBaTeIbHOMH Y4eOHOH TN CHUTITHHBI

2.1 O0bem 00meo0pa3oBaTeIbHON Y4eOHOM TMCUUIIMHBI U BHAbI Y4eOHO padoThI

Bun yueOHoi padboTbl O0bem yacon
MaxkcumaJjibHasi yueGHasi Harpy3Ka (Bcero) 114
O0s3aTesibHAsI Ay IUTOPHAsA yueOHas1 Harpy3Ka (Bcero) 78
B TOM YHCIIE!
MPAKTHYECKHUE 3aHATUS 10
CaMmocTosiTes1bHasi paGoTa o0yuarouerocsi (Bcero) 36

B TOM YHUCIIC:

BBIMTOJIHEHUE JOMAIIHUX 3aJJaHUIM: TTOATOTOBKA K YCTHOMY

OIIPOCY, TECTUPOBAHUIO 15
MMOATOTOBKA COOOIIEHUH, JOKJIAIOB, pedepaToB 14
MOITOTOBKA M O)OPMIICHHE OTUYETA MPAKTUICCKUX 3aHATHN 5
IToaroroBka k nuddepeHpoBaHHOMY 3a4eTy 2

Ilpomesrcymounana ammecmayusn 6 popme ougpgpepenyuposannozo 3auema




2.2. TemaTuyeckuii MJaH u coaep:xkanue ydeonoi mucuumanusl OY 1.12 «XUMMUSA»

Ne ne-
bi () 0

HauMenoBanue
pa3aesioB U TeM

Coaep:xxanue yueOHOro MaTepuasa, JJjadopaTtopHblie U
NpakTHYeCKHe padoThl, CAMOCTOSITe/IbHAs padoTa
o0yuawumuxcsi, popMbl OPraHu3anum 1esATeJIbHOCTH
00y4arouuxcs

Oobem
YacoB HA
U3ydeHue
pazneda,

TEeMbI

Koa-Bo
4acoB Ha

YPOK

3amanue HA 1O0M

3

4

5

| CEMECTP

50

MOJAYJb «XUMMUSA»

MOAYJb 1 <HEOPTAHUYECKASA XUMMUA»

Brenenue. [Ipeamer
XUMHUH

Beeoenue. Ilpeomem xumuu.

Hayunble MeTO/1bI MO3HAHUS BEIIECTB M XUMUYECKHX SBICHUI.
Ponsb 3kcniepumenTa u Teopun B xumun. MonenupoBaHue
XUMHUYECKHX MPOIECCOB. 3HAYCHNE XUMUU IPU OCBOSHUU
npodeccuii CITO u cnenmansrocTelt CITO TexHHYECKOTro
npoduiIst mpodhecCHOHaTLHOTO 00pa30BaHMS

2/2

[1] cTp.3-8, §1.1;
3a1aHus

Tema 1.1
OCHOBHBIE TOHATHUA 1
3aKOHBI XUMUU

OcHogHble 3aKOHbL XUMUU.

BemectBo. ATom. Monekyna. XUMUYECKUM 3JIEMEHT.
Asnorponus. [Tpocteie u cnoxHble BemecTBa. KauecTBeHHbIN U
KOJIMYECTBEHHBIA COCTaB

BeUIECTB. XHUMHYECKHE 3HAKU U (Qopmyisl. OTHOCHUTENbHbBIE
aTOMHAas U MOJIEKYJIIpHast

Macchl. KonnuaecTBo BemecTsa.

3axon Aeozadpo u cneocmeusn u3 Hezo
Crexuomerpusi. 3aKOH COXPAaHEHHUS MacChl BEIIECTB. 3aKOH
MIOCTOSIHCTBA COCTaBa BEUIECTB MOJEKYJISIPHOW CTPYKTYpHI.
3akoH ABOrajipo U CIEACTBUS U3 HETO.

Pewenue 3a0au na naxoscoenue OmHoOCUMEbHOU
MOJIEKYIAPHOU MACCHL, ONPedeIeHUe MACCO8OIL 001U
XUMUUECKUX ITIEMEHM 08 8 C/I0HCHOM 8euiecmee
Pacuernrle 3a/1aun Ha HaXO0KAeHNE OTHOCUTEIbHON
MOJIEKYJIIPHOW MACCBI, ONPEIEICHUE MAaCCOBOU JTOJIU

2/4

[1] §1.2 (cTp.14-
17) 3amanus 1-6

2/6

[1]§1.2;

3amanns 6-10

2/8

PCIICHUC 3a1a4

8




XHUMHUYCCKUX 3JICMCHTOB B CJIIOJKHOM BC€HICCTBC.

JdemoHcTpauuu

Monenu aToMOB XUMHUYECKUX JIEMEHTOB.

Mopnen  MoOJIEKYlT  HPOCTBIX M CJOXHBIX  BEIECTB
(mapoctepxkueBbie u Ctroapra—bpurneda).

Kosmnekuus mpocThIX U CIOKHBIX BEIIECTB.

Hekotopsie BelecTBa KOJIMUECTBOM | MOJIb.

Monens MOISIpHOTO 00BbeMa ra3os.

Amnorponust pocdopa, KHCIOpo/a, OJI0Ba.

CamocrosiTesibHast padoTa 00y4arOLINXCH:

Brimonnenue pomamiHero 3afaHusi, MOUCK HMHpoOpManuu s
MOJITOTOBKH COOOIEHHUH U TOKIIAJ0B, 10 TEMaM: «AJUIOTPOITHbIE
mogudukamu  yriepoaa  (anmas,  rpadut),  Kuciopoaa
(kucmopona, 030H)», «lloHATHE O XUMHUYECKOH TEXHOJIOTHUNY,
«[loHsiTHE O OUOTEXHOIOTMH U HAHOTEXHOJIOTHI.

Pa3bop xkimaccudukamuu BEIIECTB, COCTABICHHE YpaBHEHUI
peakuui, penieHue 3aaad

Tema 1.2
[Iepuoanueckuii 3aK0H
Y MIepUOINYECKast
CHUCTEMA XUMHUYECKUX
anemenTtoB J[.1.
MenneneeBa U CTpOEHUE
aToma

Ilepuoouueckuit  3akon u  Ilepuoouueckan  cucmema
xumuueckux inemenmos /|.H. Menoeneesa.

Otkpeitue 1. UW. MenneneeBsiM Ilepuonnueckoro 3akoHa.
[lepuonnueckuii 3akoH B popmynuposke /. 1. Meneneesa.
[lepuognueckast  Tabauma  XMMHMYECKHUX  DJIEMEHTOB  —
rpaduueckoe 0ToOpakeHue nepruoanyeckoro 3akoHa. CTpykTypa
MEepUOJNYECKON TaOiMIbl: TepuoAbl (Majble M OOJIbLIHNE),
rpynisl (TaaBHAs U MOOOYHAs).

2/10

[1] §2.1

3aJaHusd

Cmpoenue amoma u Ilepuoouueckuii 3axon /[.U. Menoeneesa.
AToM -cioxHas dactuna Sapo (MpOTOHBI U HEUTPOHBI) U
aNeKTpoHHast o6onouka. M3ortombl. CTpoeHHE 3JIEKTPOHHBIX
000JI04eK aTOMOB 3JIEMEHTOB Malbix MeprogoB. OCOOEHHOCTH
CTPOEHHS 3JIEKTPOHHBIX 000JI0YEK aTOMOB AJIEMEHTOB OOJBIINX
MeprooB (MePexXOAHbIX AneMeHTOB). [loHsTHEe 006 OpOUTamNIX. S-,
p- u d-opOurtamn. DJIEKTPOHHBIE KOH(PUTYpAlMd aTOMOB
XUMHYECKUX  dneMeHToB. CoBpemeHHass  (GOpMyIHPOBKA

2/12

[1] §2.2 3ananus
1-7
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[lepuoanueckoro 3akona. 3Hauenue lleproauyeckoro 3akoHa u
[lepuonuueckoit cucTteMbl XUMUYECKuUX diaeMmeHToB J[. M.
MeHI[eJIeeBa JJIS pa3BI/ITI/I$I HayKI/I U IIOHHUMAaHUS XPIMPI‘-IGCKOﬁ
KapTUHBI MUpA.

JdemMoHcTpanuu

Paznuunsie Qopmbl  [leprnoguyeckoil CHCTEMBl XHUMHUYECKUX
anemenToB /1. 1. Menpeneena.

Junamuueckue Tabmuusl g MoaenupoBanus I[lepuoanueckoit
CUCTEMBEI.

DnexTpu3aius Tel U UX B3auMOJICHCTBUE.

JlaGopaTopHbIii ONBIT

MonenupoBanue -nocrpoenus [lepuonndeckoii TaGIUIIBI
XUMHYECKHUX JJIEMEHTOB

CamocrosiTesibHas padoTa 00yyarOmuxcs:

BemonHenne  poMamHero  3aJaHMs  Ha  COCTaBJICHHE
JIEKTPOHHBIX (POPMYJI 3JIEMEHTOB;

PaGota ¢ y4eOHHUKOM, JOINOJHUTEIBHOH  JIUTEPATYpOil,
UHTEpPHET-  MCTOYHMKAMM Ul  IOATOTOBKHM  JOKJIAJOB,
coo01IeHn i 51 HHIWBAOYAIILHOTO IIPOEKTA.
Tembl  nokmazoB ©  cooOmeHuid:  «PalnoakTHUBHOCTBY,
«PEHTreHOBCKOE M3JIy4EHHME U €ro MCIOJb30BaHUE B TEXHUKE U
MeaunuHe», «MoaenupoBaHue Kak METOJ IPOrHO3MPOBAaHUS
CUTYyAallMH Ha MPOU3BOJICTBEM.

NunuBuayansHblii NpoekT: «Mcrosnb30BaHME pPaJlnOaKTUBHBIX
M30TOINOB B TEXHUYECKUX LENSAX» (OKIAJ U MPe3eHTalus)

Tema 1.3
CtpoeHue BelecTa

Buowi xumuueckoit ceéazu.

HNonnasa xummuueckasi cBsi3b. KaTHOHBI, UX 00pa3oBaHuE U3
aTOMOB B pe3ysbTaTe IpolLecca OKHUCIEHUSA. AHUOHBIL, HX
oOpa3oBaHMe M3  aTOMOB B  pe3yjbTaTe  Ipolecca
BOCCTaHOBJIEHMs. MIOHHas CBS3b KaK CBSI3b MEX/1y KaTHOHAMHU U
AHMOHAMHM 332 CYET JJEKTPOCTATHYECKOTO  IMPHUTSKEHHUS.
Knaccugukanuss MOHOB: MO COCTaBY, 3HAKY 3apsja, HAJTUYUIO
ruipaTHOd 000J0uKkH. VIOHHBIE KPUCTAIIIMYECKHE PEIIETKH.

2/14

[1]§3.1-3.3,

3aJaHusd
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CpolicTBa BELIECTB C HOHHBIM THUIIOM KPUCTAJUIMUECKOMN
PEIIETKH.

KoBasienTHasi xumuueckasi cBsi3b. MexaHusM o00pa3oBaHUs
KOBQJIEGHTHOM CBsI3U (OOMEHHBIH M JOHOPHO-aKLEHTOPHBIN).
DNeKTpOOTPULIATENBHOCTb. KoBasleHTHBIE  moOnspHas  H
HenoJisipHas ~ CBsi3W.  KpaTHOCTP ~ KOBaJIEHTHOM  CBS3H.
MonekyispHblE W aTOMHBIE KPUCTAJUIMYECKUE  PEILETKH.
CpolicTBa  BEIIECTB C  MOJIGKYJISPHBIMH M aTOMHBIMH
KPUCTAJUIMYECKUMU PEIIETKAMU.

Merannu4yeckasi cBsi3b. MeTauimueckas KpUCTaJIM4ecKast
peuieTka ¥ MeTaUIM4ecKas XuMudecKas CBA3b. Dusnyeckue
CBOMCTBA METAJLJIOB.

ArperatHble COCTOSIHMS BeIIECTB M BOAOPOJHAS CBA3b.
Tsepnoe, xxuakoe u razoo0pazHoe cocTosiHuA BenlecTs. [lepexon
BEUICCTBA M3 OJHOIO arperaTHOro COCTOSHMS B JIPYroe.
BonoponHnas cBsi3b.

JdeMoHcTpamun

Mogenb KpUCTaNIMYECKON PEIIETKU XJIOpUJIa HATPUSL.

OO0pasupl MHUHEpPaIOB C MOHHOW KPUCTAIIMYECKOH pELIeTKOM:
KaJIbIIUTA, TAJIUTA.

Moneny KpUCTAIUTMYECKHUX PEIIETOK «CyXOro Jbaa» (WIu Hoza),
anmMasa, rpadurta (Uau KBapia).

[Tpubops! Ha KUAKUX KpUCTAIIAX.

OOpa3upl  pa3aUYHBIX  JUCIEPCHBIX  CHCTEM:  3IMYJIbCH,
CYCII€H3UU, a3p030JIeH, TeJIeH U 30J1EH.

Koarynsauus. Cunepesuc. Dpdext Tunnans.

JlabopaTopHbIe ONbITHI

[IpuroTtoBnenue cycneH3nn kapooHaTa Kalblis B BOJE.
[Tonyyenue sMyJbCUM MOTOPHOTO Maciia.

O3HaKOMJIEHHE CO CBOMCTBAMM JIUCIIEPCHBIX CHCTEM

CamocrosiTesibHast padoTa 00y4arOIIMXCH

BhInonHeHne fgoMamiHero 3aJaHusi Ha COCTAaBJIEHHE CXEM
oOpa3oBaHMs CBsI3€il M  OmpeneNeHHe HX Xapakrepa C
UCIOJIb30BAHUEM TAOJIUIIBI JIEKTPOOTPULATEILHOCTH.
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BrimonHenue noknanoB u coodeHuit Ha temy: «Konaercanusy,
«Texyuectb», «Bosronkay, «Kpuctammuzamusay», «CyOomumarus
U Aecyomumanus».

BeinonHeHne  MHOMBHAYalbHBIX  NPOEKTOB:  «AHOMaIUU
(bu3MUeCKUX  CBOMCTB  BOAB», «OKuakKue  KpHUCTaIbI»,
«MuHepanel W TOpPHBIE NOPOABI KaK IPUPOJHBIE CMECHY,
«IOMYIIbCUM U CYCIEH3UW», «301 (B TOM YHCIIE a’pO30JH) U
renny, «Koarynsauus u cuaepesucy (IOKIal U Ipe3eHTalus)

10.

11.

12.

Tema 1.4

Bopna. Pacteopsl.
DIEeKTPOTUTHIECKAS
JUCCOIIAIHS

Booa. Pewenue 3a0au na pacuem KOHYEeHmMPAYUU 6eU{eCme
Bona kak pactBoputess. PacTBOPMMOCTD BEIIECTB.
HacpllieHHble, HEHACHIIICHHBIC, TEPECHIICHHBIC PACTBOPHI.
3aBHCHMOCTh PACTBOPUMOCTH Ta30B, JKHJIKOCTCH W TBEPIBIX
BEIIECTB OT Pa3IHYHBIX (PAKTOPOB.

MaccoBas J10Jis1 PaCTBOPEHHOI'O BEIIIECTBA.

Danekmponumuueckan Ouccoyuauus

DNEKTPOIUTHI U HEAJIEKTPOUTHI. DICKTPOIUTHUECKAS
TUccorranusa. MeXaHu3Mbl AJICKTPOJUTHYECKON JTHCCOIUALIUN
JUISL BEIIECTB C PA3JIMYHBIMU TUIIAMH XUMHYECKOM CBSI3H.
I'mapatupoBaHHble M HE THApPATUpOBaHHbIE HOHBL. CTENeHb
ANEKTPOJIUTHYECKON  aucconuanuu. CuiapHble U cjadbie
3IEKTPOJIUTHI. OcHOBHBIE MOJIOKEHUS TEOPUH
AIEKTPOJIUTUYECKON qucconuanui. KucmoTsl, OCHOBaHUS U COJIA
KakK AJIEKTPOJIUTHI.

Peakyuu uonnoz2o oomena. Pewienue 3a0au na u3zobtmok-
Hedocmamok

Peakuuu nonnoro oomena. Ciydan, B KOTOPbIX OHH MTPOXOJISAT
710 KOHIIA.

Pemrenue 3a1au Ha BEIYMCIICHUE MAcChl BEIIECTBA, OJTHO U3
KOTOPBIX B3SITO B U30BITKE.

IIpakTuyeckas padora 1
[IpuroroBieHue pacTBopa 3aJlaHHOM KOHLIEHTpaIluu

Knaccugpukayus xumuueckux coeounenuit. Okcuowt
Oxkcuipl, uX KJIacCu(UKAIUS M0 PA3TMYHBIM MPU3HAKAM.

10

2116 [11§3.4-35
3a1aHus
[1] § 3.6 3amanus
2/18 1.7
[1]1§3.6
2120
2/22 Otuer
2124 [1]§5.1;54

3aJaHus 1mocie §
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CaolicTBa OKCHI0B. [ eHETHUECKas CBA3b MEXKY KilacCaMu
HEOPraHUYECKUX COCIMHECHHU.

5.4

JdemoHcTpaumuu

PacTBopuMOCTB BEIECTB B BOJE.

Cobupanue ra30B METOJIOM BBITECHEHHS BOJIBI.

PacTBOpeHnue B Bojie CEpHOM KUCIIOTHI U COJIE aMMOHHS.
OO6pa3ziubl KPUCTATUIOTHIPATOB.

N3roroBieHue runcoBom MoBsI3KHU.

HcnbiTanue pacTBOPOB 3JEKTPOJUTOB M HEINEKTPOJIUTOB HA
MPEIMET TUCCOLIMALINH.

3aBUCUMOCTh  CTENEHU  BJIEKTPOJIUTUYECKOW  JMCCOLMALUU
YKCYCHOM KHCJIOTBI OT pa30aBieHUs pacTBOpa.

JIBrKeHHE OKpAIIEHHBIX HOHOB B 3JIEKTPUUECKOM I10JI€.
[IpuroroBnenue KECTKON BOABI U YCTPAHEHUE €€ KECTKOCTH.
HNonutel.

O06pa3ibl MUHEPATIBHBIX BOJI PA3JIMYHOTO HA3HAYCHUS

CamocrosiTesibHas padoTa 00y4YarOIIUXCH:

[ToaroroBka otyera mo jgadbopaTopHOi padoTe.

CocraBneHue ypaBHEHUM peakUuid, pelIeHHe 3aJad  Ha
HaxO0’KJICHHE MacCOBOM JIOJM BEIIECTBA B PAcTBOpE, Ha MEPEBO/I
KOHIIEHTpAllUid, PacCMOTPEHHE MPUMEPOB MHOTOCTYNEHYATOU
JIACCOIMAITNH.

Bemonnenne — gokirazoB u cooOIIeHnit  Ha  TeMy:
«IIpencraBieHre 0 COBPEMEHHOM TEOPUM KHUCIOT U OCHOBaHUI»,
«Kpucrannoruapate»,  «lIpaBuna  pa3baBieHuss  CepHOt
KHUCJIOTED», «Hcnonp30Banue CEepHOH KHUCJIOTHI B
MPOMBILUIEHHOCTH», «EJKWe IIenouyu, WX UCHOJIb30BAaHUE B
MIPOMBIIIIIICHHOCTH.

Brinonnenue WHAMBUAYaIbHBIX MPOEKTOB Ha TeMy: «[ ameHas u
HeralieHas U3BECTh, €€ IPUMEHEHUE B CTPOUTEILCTBEY, «[ UIIC 1
anebactp, rumncoBanue», «lIpuMeHeHHE BOABI B TEXHHUYECKUX
nensix», <« KecTKoCTh BOABI M CIIOCOOBI €€ YCTPaHCHHS»,
«MuHepanbHble  BOJB, «DIJIEKTPOJIUTUYECKOE TIOJyYEHHUE
amoMuHus», «lIpakTHdyeckoe TNPUMEHEHHE DJIEKTPOJIH3a»,
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«[anpBanoractuka», «lampBaHocTerusi», «PadunupoBanue
LIBETHBIX METAJIJIOBY.

13.

14.

15.

16.

Tema 1.5
Knaccudpukanus
HEOPraHUYECKUX
COCIMHEHUH U NX
CBOlCTBa

Kucnomut

KucnoTel 1 ux cBoiicTBa. XMMHYECKHE CBOMCTBA KHCJIOT B CBETE
TEOPUU  DIEKTPOIUTHUECKON  mucconmanuu. OCOOCHHOCTH
B3aUMOJICHCTBHUSI KOHLEHTPUPOBAHHON CEpPHOM H  a30THOM
KHCIOT ¢ MeTayuiaMu. OCHOBHBIC CIIOCOOBI TTOTYYEHUS KUCIOTBI

OcHosanus

OcHOBaHHUS U X CBOMCTBA. XMMHYECKHE CBOMCTBA OCHOBAHHH B
CBETE TEOPUM DJICKTPOJUTHYECKOM aucconuanuu. PaznoxkeHue
HEpPACTBOPUMBIX B BoAe oOcHOBaHWH. OCHOBHBIE CIOCOOBI
MOJIyYEHHUsI OCHOBaHU.

Conu

Comu m wmx coucrBa. Conu cpelHUE, KHUCIbIE U OCHOBHBIE.
XHAMHYECKUE CBOMCTBA coJIer B CBETE TEOpUH
UIEKTPOIUTHYECKOH aucconnanuu. CrnocoObl MOTy4YeHUs COJIEH.
I'maponus cosen.

IIpakTnyeckas padora 2
Pemienue sKcriepuMeHTAIbHBIX 33a4

[11§55
3aaHus
2/26
228 [11§5.6
3aaHus
2130 [1]1§5.7
3aaHus
2/32 Otuer

JdemMoHcTpanuu

B3anmoneicTeue a30THOM M KOHUEHTPUPOBAHHOM CEPHOU
KHUCJIOT C METAJJIAMU.

I'openne docdopa u pacTBOpeHne NpoayKTa TOPEHUS B BOJIE.
[Tonyuenue u cBoiicTBa aM(pOTEPHOTO TUAPOKCUA.
HeoOpatumpblit Tuapoian3 kapOuaa KaiabIys.

OOpaTuMblii THIPOIU3 COJIEH Pa3IMYHOrO THIA.
JlabopaTopHbIe ONbITHI

HcnpiTanue pacTBOPOB KUCIIOT HHANKATOPAMH.
B3auMopeiicTBre METaIOB ¢ KUCIOTaMHU.

BzanmopeiicTBie KUCIOT C OKCHIAMH METAJIJIOB.
B3auMopeiicTBre KUCIIOT C OCHOBAaHUSIMHU.

Bs3anMoelicTBUE KUCIIOT C COJIIMHU.

HcnbiTanue pacTBOpOB 1IEN0YEH HHANKATOPaMHU.
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B3anmoneicTeue 1menoyen ¢ CoNsIMH.
Paznoxxenne HepacTBOPUMBIX OCHOBAHUU.
B3anmopeiicTBue colieil ¢ MeTasuiaMu.
B3aumosaeiicTBre cosieid Ipyr ¢ Ipyrom.
I'mpaponus coseld pa3Iu4yHOro THIIA.

CamocrosiTesibHass pa0oTa 00y4arOIIMXCH:

B3aumocBs3p MEXIy NPOCTBIMU U CJIOKHBIMM BELIECTBAMM U UX
COCIUHEHUSAMHU. ['eHeTHueckass CBsI3b MEXJAY OCHOBHBIMHU
KJIaCCaMHM HEOPraHU4ECKUX COCIUHEHUN

CocrapiieHue ypaBHEHHMI peakluii K IErMoYKaM IpeBpalleHH,
pelieHue 3aga4

17.

O6o06maromuit ypox

Oboowarouuii ypox

2/34

Il CEMECTP

64

MOJAYJb 1 <HEOPTAHUYECKASA XUMMUSD (npoagosskenue)

Tema 1.6
XUMHUYECKUE PEAKITUN
(4 yaca)

Knaccugukayua xumuueckux peaxkyuii. Xumuueckoe
pasnogecue

Knaccupurxanus XHMHYECKHUX peakuuii. Peaxknuu
COCIMHEHMS, pasiIoKeHUs, 3aMeIleHMS, oOMeHa.
Karanutuueckue peaknuu. OOpatumble M HeoOpaTHMBbIE
peakuuu.

I'oMOreHHbBIE M TETEPOreHHbIE pPEAKUUU. DK30TEPMHUYECKHE U
SHJOTEPMHUUYECKHUE PEAKIUU.

TennoBoit 3¢d¢dext xumudeckux peakiuid. TepmMoxumHuuyeckue
YPaBHEHHS.

Cxopoctb xumuyeckux peaxknui. Ilonstue o ckopoctu
XUMHUYECKUX peakuui. 3aBUCUMOCTb CKOPOCTH XMMHMUYECKUX
peaKiuii 0T pa3IuYHbIX (GaKTOPOB: HPUPOIBI PEATUPYIOIIUX
BEIIECTB, MX KOHLEHTpPALUH, TEMIEpPaTypbl, IOBEPXHOCTH
COIPUKOCHOBEHUS U MCIIOJIb30BaHUS KaTAIU3aTOPOB.
O60paTumMocTh, XuMHYeckMX peakumil. OOpatumble U
HEOOpaTUMBbIE peakIuh. XUMHUYECKOEe PaBHOBECHE U CHOCOOBI
€ro CMENICHUS.

2/2

[1]§4.1,43
3aaHuA
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OKucnumenbHo-60CCMAHOBUMEENbHbLE PEAKYUU. INeKmpPOoIu3.
OKHCIUTETBHO-BOCCTAHOBUTEIBHBIE peaKIuu. Crenenb
okucienusa. OKUCIUTEND U

BOCCTaHOBJeHME. BoccraHoBuTeab MW OKHCIeHHE. MeTox
JNEKTPOHHOrO  OajlaHca  JUIsl  COCTABIICHUS  ypaBHEHUI
OKHCJIUTEIHHO-BOCCTAHOBUTEIBLHBIX PEAKIIHH.

2/4

[11§ 4.2
3aIaHus

JdemoHcTpauuu

[Tpumepsl HEOOpPAaTUMBIX peaKIUi, UAYIIUX C OO0pa3oBaHHEM
0caJKa, ra3a Uiy BOJBI.

3aBUCUMOCTb CKOPOCTH DPEAKIMH OT IMPUPOABl pPEarupyrolnux
BELIECTB.

B3anMopeicTBue pacTBOPOB CEPHOM KHUCIOTBI C pacTBOpaMu
THOCYNIb(aTa HATpUs pas-

JIMYHON KOHLIEHTPALUK U TEMIIEPATYpHI.

Mognenp KUnsmero cios.

3aBUCUMOCTb CKOPOCTH XMMHUYECKOW pEeaKLUu OT MPHUCYTCTBUS
KaTajau3aropa Ha Ipumepe

pa3iIoKEeHUsT IEPOKCHAA BOAOPOJAa C IOMOIIBIO JHOKCHAA
MapraHua 1 KaTajaasbl.

Mogens anexkTponusepa.

Mozenb 31eKTPOIN3HON BaHHBI IS TIOJyYEHUS aIFOMUHHS.
Mopeinb KOJIOHHBI CHHTE3a aMMHUaKa.

JlabopaTopHbIe ONbITHI

Peaknus 3amemieHuss Meau JKEIe30M B PacTBOPE MEIHOTO
Kynopoca.

Peakuuu, uaymue ¢ oOpazoBaHleM ocajika, ra3a Wi BOJbI.
3aBUCUMOCTb CKOPOCTH B3aHMOAECHUCTBHS COJISIHOM KHCIIOTBHI C
MEeTaljlaMiM  OT WX HOpHUpPOAbl.  3aBHUCHUMOCTb  CKOPOCTH
B3aUMOJCUCTBUS LMHKA C COJIAHOM KHCIOTOM OT €€
KOHIIEHTPAllUU. 3aBUCUMOCTb CKOPOCTH B3aNMOJEHCTBHS OKCUIA
menu (1) ¢ cepHOIt KUCTIOTOI OT TemmepaTyphl.

CamocrosiTesibHast padoTa 00y4arOIIMXCH:
Cocrasnenue ypasHenuid OBP meTonom snexktpoHHoro 6anasca,
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BEITIOTHEHUE JOKIAZ0B U cooOmieHnii Ha Temy: «lIpuMeHeHue
OBP», «XuMmuueckrne UCTOUYHUKHN TOKa» Pemenue 3amaq, pazoop
KJIaCCU(UKAINY XUMHUYECKUX PEaKIIUH.

Brinonnenue noknanoB U coodueHuit Ha Tembl: «Karamus kak
MPOMBILJICHHBIM mporecc», «[ OMOreHHbIE W TeTEepPOreHHBIC
KatanuszaTope», «lIpomoroper», «Karanutuueckue —sab»,
«MHTUOUTOPBI»

Tema 1.7

MeTtaiibl 1 HEMETAJUIBI
(6 gacoB)

Memannbi.

Metainbsl. OcoOEHHOCTH CTPOEHHS AaTOMOB M KPHUCTaJIOB.
dusznyeckue cBoiicTBa MetaioB. Kiaccudukanus MeTamioB Mo
pa3IM4YHBIM IpU3HAKaM. XMMHYECKHE CBOMCTBA

METAJJIOB. JJNEKTPOXUMUYECKUN Psii HANPSHKEHW METaslloB.
Merautorepmus.

O6mue crocobsl  momydenust MeTtasioB. llonartue o
Metairypruu. [lupomerannyprus,

TUAPOMETAUTYprusl U 3ekTpometauryprus. CruiaBel 4epHbIe U
LBETHBIE.

Hememannot. Ceoiicmea u ux 3a6Ucumocms Om NOJ0IHCEHUS
Hememaioe 6 nepuoduuecxoﬂ cucmeme

Hemeramner. OcobeHHOCTH CTPOCHUSA ATOMOB. Hemeramner —
IMPOCTBIC BEIICCTBA. 3aBUCHUMOCTh CBOMCTB TajJOr€HOB OT UX
ITIOJIOXKCHHUA B nepﬂonnqecxoﬁ cucteMme. OKHUCIUTEIbHBIC

1 BOCCTAaHOBUTEIILHBIC CBOMCTBA HEMETAJJIOB B 3aBUCHUMOCTH OT
HX MOJIOXKCHUA B PAAY IJICKTPOOTPULATCIIBHOCTH.

2/6

[1]§52
3aaHuA

IIpakTnyeckas padora 3
[TonydyeHnue, cobupaHue U pacrio3HaBaHHE I'a30B

2/8

[1]§523

3agaHus

2/10

Otuyer

JdemMoHcTpanuu

Komnnekmust Mmetaios.

B3anMoeiicTBe METaNIOB ¢ HeMeTalulaMHu (OKejie3a, ITUHKA M
AIFOMUHHS C CEPOH,

QTIOMUHUSI C HOJOM, CYpbMBI C XJOpPOM, TOpPEHHE >KeJe3a B
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XJIOpE).

I'openune Metanos.

AIOMUHOTEPMUS.

Konnexnus nemeraioB. ['openue Hemerasios (cepsl, Gpocdopa,
yrisi). BelTecHEHHE MeHee aKTHBHBIX TaJIOTEHOB U3 PacTBOPOB
uXx coJjieil 6ojiee aKTUBHBIMU TaJIOT€HAMH.

Mopeinb NpOMBIIIIEHHON YCTAHOBKU Ul IIPOU3BOJACTBA CEPHOU
KHUCIOTHL. Mojenp meun A obkura usBecTHska. Komnekuuu
MPOIYKIMM CHJIMKATHON TPOMBINUICHHOCTH (cTekina, dapdopa,
¢asHCa, [IeMeHTa pa3InYHbIX MapoK U Jp.).

JlabopaTopHble ONbITHI

3aKaJjika U OTILYCK CTaJIH.

O3HaKOMIICHHE CO CTPYKTYpaMH CEpPOro M OeJIoro 4yryHa.
PacnioznaBanue pyn xenesa.

CamocrosiTesibHas padoTa 00y4arOIIUXCH:

[ToaroroBka otyera 1o gadbopaTopHOil padoTe.

CocraBiieHue ypaBHEHUH U pellieHue 3a1a4

Brinonnenue nokianoB u coobmennit Ha Tembl: «llomyuenue
METaJIJIOB u CILIaBOBY, «[Tupomeramnyprus»,
«'unpomeramnyprusi», «IneKTpoMeTaLIyprus», «4YepHele u
LIBETHBIE CIUIABbI», «AJIIFOMUHOTEPMUS».

BrinonHenne  MHIMBHUAYATbHBIX MPOEKTOB HAa  TEMBI:
«IIpon3BOACTBO YyryHa M CTadn», «3aKajka M OTILYCK CTaju»,
«CTpyKTypaMu ceporo u 0enmoro uyryHay, «KenesHble pyasl u
UX TPUMEHEHUE, «XuMuYecKkass M IIEKTPOXHUMHUYECKas
KOppo3us», «3aBUCHUMOCTb CKOPOCTH KOPpPO3UH OT YCIOBUH
OKpyXartied cpenpl», «CrocoObl 3alIMThl  METAIOB  OT
KOPPO3UM» (JOKJIa U TIPE3CHTALIHS)

CocrapneHue ypaBHEHUH U pellIeHUE 3a/1a4

Brimonnenue goxmanoB u coobmenuii Ha Temy: «llomyuenue
HEMETAIJIOB ()PAKIMOHHON TEPErOHKOM IKHIKOTO BO3AYyXay,
«[lonydyeHne HeMeTaUIOB 3JIEKTPOJIU30M pacTBOPOB WM
pacIuIaBoB AJIEKTPOIUTOBY, «CHUITMKATHAS] TPOMBIIIIEHHOCTh)

MOAYJb 2 «KOPTAHUYECKASA XUMMUSD»
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Tema 2.1

OCHOBHBIE TTOHSATHSA
OPraHU4YeCKOM XUMHH U
TEOpHUs CTPOEHUS
OPraHUYEeCKHUX
COE€IMHEHUN

Ilpeomem opzanuueckoii xumuu.

Teopus cmpoenus opzanuueckux coeounenuii A. M.
bymanepoesa.

IIpenmer opranuveckoii xumum. [IpupoaHbie, HICKYCCTBEHHbIE
U CHUHTETHYECKHE oOpraHuueckue BemiectBa. (CpaBHeHue
OpPraHUYECKUX BELIECTB C HEOPraHUYECKUMH.

BanenTHOCTh. XMMHUYECKOE CTPOCHHUE KAK MOPSIO0K COCTUHEHUS
aTOMOB B MOJIEKYJIbI I10 BaJICHTHOCTH.

Teopusi cTpoeHMsi OpraHu4YecKux coequHenuii A. M.
ByrtiepoBa. OCHOBHBIE IIOJIOXKEHUS TEOPHUM XUMHUYECKOIO
crpoenusi. M3omepuss U u30Mepbl. XUMHUECKHE (DOpMyIBl U
MOJEJIA MOJIEKYJI B OPTaHUYECKON XUMHUH.

Knaccudpuxkanus opranmdyeckux BemecTB. Knaccudukarus
BELIECTB [0 CTPOCHHUIO YIJIEPOJHOTO CKEJeTa W HaJu4HIo
(YHKIIMOHANBHBIX Tpymm. ['omonmorn w romonorus. Hadana

HomeHknarypsl [IUPAC.
Knaccupukauusa peakuuii B OpraHndeckoil xummuu. Peakuuu
MIPUCOETUHEHUS (ruapupoBaHus, rajioreHupOBaHus,

TUAPOTAIOTeHUPOBAHMS, THUapaTanuu). Peakiuu oTIIeIUICHUS
(meruapupoBaHMs, JETHIPOTAJIOTCHUPOBAHUSA, JCTHUIAPATALIHH).
Peakuuu 3amenienus. Peakium nsomepusanuu.

JdemoncTpauuu

Mogenu MOJIEKYJ TOMOJIOTOB M HM30MEpPOB OpPraHUYECKUX
COE€IUHEHMH.

KadectBenHoe oOHapykeHHE yriepoja, BOAOpPOJa M XJopa B
MOJIEKYJIaX OPTaHUYECKUX COCIUHEHUM.

2/12

[1]1§6.1:6.2
3aaHuA

JdemoHcTpanuu

Mopenn MOJIEKyJl TOMOJIOTOB M H30MEpPOB OPraHMYECKUX
COCIMHECHUM.

KauecTBeHHOE OOHapykeHUE yriepojaa, BOAOpOJa U XJopa B
MOJIEKYJIaX OPraHUYECKUX COEANHEHUH.

JIabopaTopHbIii ONBIT

N3roroBnenue Mozenei MOJIEKyYJI OpraHUUECKHUX BEIIECTB.
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CamocTrosiTesibHass pa0oTa 00y4arOIIMXCH:

CocraBrieHre CTPYKTYpHBIX (hOpPMYII H30MEPOB U TOMOJIOTOB
BreimonmHenne  JOKJIAMOB M COOOIIGHWHA  HAa  TEMBI:
«Knaccudukamus peakiiuii B OpraHnueckon Xumumny, «llonstue
o cybcrpate u peareHTe», «Peakuum OKUCIEHMS U
BOCCTAHOBJICHUS ~ OpraHMYECKUMX  BelecTB», «CpaBHEHUE
KIacCcU(UKAUU COCNMHEHHH W KJIacCH(UKAIMU pEeaKiuil B
HEOPraHUYECKOW U OPraHNYECKON XUMUN

10.

11.

12.

Tema 2.2

YrieBonopoasl U X
IIPUPOJHBIE HCTOYHUKH

Ilpeoenvnvie yenesooopoowt. L{uknoankanut

AJIKaHBI: TOMOJIOTUYECKHUH PSIJl, U30MEPHSI 1 HOMEHKJIATypa
aJIKaHOB. XMMHYECKHUE CBOMCTBA AJIKAHOB (METaHa, dTaHa):
TOpEHUE, 3aMEIICHUE, Pa3JIoKECHUE, IETUAPUPOBAHHE.
[IpuMeHEeHHE aTKaHOB Ha OCHOBE CBOMCTB.

Ankenwl

OTHIIeH, ero nojiay4yeHue (IerupupoBaHueM 3TaHa,
JenoauMepu3anmen noausTuieHa). ['omonornueckuit psi,
U30MepHsi, HOMEHKJIaTypa aJIkeHOB. XMUMHUECKUE CBOMCTBA
STHJIEHA: TOPEHHE, KAUECTBEHHbIE peaklUU (00eciBeUrBaHKE
OpOMHOI1 BO/IBI U PacTBOpa I€pMaHIraHaTa Kajus), THpaTarus,
nosimMepu3anus. [IlpuMenenue 3TuaeHa Ha OCHOBE CBOMCTB.

Ankunot

AneruneH. XUMUYECKHE CBOMCTBA allETUJIEHA: TOPEHUE,
obecrBeyrBaHNe OPOMHOI BOJIBI, TPUCOEAMHEHUN
XJOpOBOJIOpOAa U ruapaTanus. [ [pumMenenue anerniiena

Ha OCHOBE CBOMCTB. MexXKI1accoBasi U30MEPHS € aJIKaJUEHAMM.

Apomamuueckue y2neeo0opoont

benson. Xumnueckue cBoiicTBa O€H30J1a: TOPEHHE, PEAKIIUU
3aMelleHus (raloreHupoBaHue, HuTpoBanue). [Ipumenenue
OeH30J1a Ha OCHOBE CBOMCTB.

Ilpupoonsvie ucmounuku y2neeo00opooos

[TpupoHBIi U MOMYTHBIN r'a3: COCTaB, IPUMEHEHUE B KAUeCTBE
TOTLTUBA.

Hedts. Cocta u nepepabotka Hedtu. [leperonka HepT.

10

2/14

[1]§7.1
3aaHuA

2/16

[1]§7.2
3aaHuA

2/18

[11§7.4
3aJJaHMs

2120

[1]§ 74
3a1aHus

2122

[1]1§7.5
3a1aHus
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HedrenpoaykTsl

JdemoHcTpauuu

I'openue mMerana, 3TUJICHA, alleTHIICHA.

OTHolueHNe MeTaHa, 3TUJIeHA, alleTHIIeHa U OeH30I1a K
pacTBopam mepMaHraHara kanusi 1 OpomHoi Bone. [lonyduenue
ATHJICHA peaKIMel neruaparanuu 3TaHoa, alleTuaeHa —
THIPOJIM30M KapOu1a KalbLus.

Pa3noxxeHnue kaydyka npu HarpeBaHUU, UCIIBITAHUE MTPOTYKTOB
pas3NoKeHus Ha He-TIPEIeIbHOCTb.

Komnexuust 06pasios HedTr u HedTenpoaykroB. Komieknus
«KaMeHHBI yroiyb U

MPOIYKIIHS KOKCOXUMUYECKOTO TPOU3BOJICTBAY.
JlaGopaTopHbIe ONBITHI

O3HakoMJIEHHE ¢ KOJUTIeKIuel o0pa3oB HeTH U IPOAYKTOB €€
nepepadoTKH.

O3HakOMJICHHE ¢ KOJUIEKIIMeH KayuyKOB 1 00pa3iaMu U3aeIuil
U3 PE3HHBI.

CamocrosiTesibHas padoTa 00y4YarOIIUXCH:

BrinonHeHue otyera 1o 1adopaTopHbBIM padoTaM

[ToaroroBka mOMAaIIHETO 33/IaHUSI, COCTABICHUE CTPYKTYPHBIX
(dbopMyI, ypaBHEHUH peakivii, pellieHue pacueTHBIX 3aad.
Brinonnenue 4oKJI1ag0B U COOOIIEHUI HA TEMBI:
«Knaccudukanus u Ha3HaYeHHE KaydykoBy, «Knaccupukanus u
Ha3HauYeHHUe pe3un», «Bynkanuszanus kayuykay, «Iloustue o6
SKCTPAKIINI

BrinonHenne MHANBUYaTbHBIX POEKTOB HAa TeMbI: «OCHOBHBIE
HaIMpaBJIeHUs] POMBIIIUICHHOHN NIepepaboTKu MPUPOTHOTO Tazay,
«[TomryTHBIN HEPTAHOI Ta3, ero nepepadoTkay, «IIpomeccs
MIPOMBIIIITICHHON TIepepaboTKu HEDTH: KPEKUHT, pUGOPMHUHTY,
«OKTaHOBOE YUCJIO OCH3MHOB M IIETAHOBOE YHCJIO JU3EJILHOIO
TOIUIMBay», «KOKCOXMMHUUECKOE MPOU3BOJCTBO U €r0
MPOAYKIHSY, «IKOJTOTUUECKHE MPOOJIEMBI, CBI3aHHBIC C
HCIOJIb30BaHUEM YTJIEBOJOPOIHOTO TOILUTHBAY, «CIOCOObI
CHWKEHUS TOKCUYHOCTH BBIXJIOITHBIX Ta30B» (JIOKJIAI U
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MIPE3CHTALIHS)

13.

14.

15.

Tema 2.3
Kucnoponcoaep:xamne
OpraHHYecKue
COCTMHECHUS

Cnupmut

[Tonmy4yenue 3Tanona OPOKEHHUEM TITFOKO3BI M THApATAIIUeH
sTHIIeHA. [ MApOKCHITbHAS TPYIINa KaK (yHKIIMOHATbHASL.
[ToHsiTHE O TIPEICTBHBIX OJJHOATOMHBIX CIIUPTAX.
XUMHUYECKUE CBOMCTBA ATAHOJIA: B3aUMOJICHCTBUE C HATPUEM,
o0pa3oBaHKE MPOCTHIX U CIOKHBIX 3(UPOB, OKUCIICHUE B
anpaeru. [lpuMeHeHne 3TaHoIa Ha OCHOBE CBOWCTB.
AJKOTOJN3M, €r0 OCIEACTBUSA U1l OPraHU3Ma YeJIOBEKa 1
MPEIYIpPExICHUE.

['muriepuH Kak MpeIcTaBUTe b MHOTOATOMHBIX CITUPTOB.
KavecTBenHas peakiius Ha

MHOT0aTOMHbBIE CIIUPTHI. [I[pUMEHEHHUE TIIHIIEpUHA.
dusnueckue U XUMUYeCKHUe CBorcTBa peHnosa. Bzaumuoe
BJIMSTHHE aTOMOB B MOJIeKYJIe (peHosa: B3aUMOICHCTBHUE C
THJIPOKCUIOM HATPHS U a30THOU KUCIOTOM. [IpMeHeHue
(dheHoIa Ha OCHOBE CBOWCTB.

Anvoezuont

[TonsTue 06 anpaeruaax. AnpaeruaHas rpymmna Kak
(GyHKIIMOHAIbHASL.

dopmalbJIerul U ero CBOMCTBA: OKUCIICHHE B
COOTBETCTBYIOIIYIO KUCJIOTY, BOCCTAHOBJICHHE B
COOTBETCTBYIOMIUHI cupT. [lomyueHue anbaeruoB OKUCIEHUEM
COOTBETCTBYIOIIUX

cnuptoB. [IpuMenenmne Gpopmanbaeruaa Ha OCHOBE €ro CBOMCTB.

Kapoonoswie kucnomuot. Cnosncrvle 3¢pupot.

[Tonstre o kapOoHOBBIX KHcinoTax. KapOokcunbHas rpymnmna Kak
¢dbyHKIIMOHaTBHAS. ['OMONOrHuecKuii psi MpeaeIbHbIX
OJIHOOCHOBHBIX KapOOHOBBIX KHCIIOT. [lonyuenne kapOOHOBBIX
KHCIIOT OKMCIICHHEM aJlbJIeTHI0B. XUMHUECKHUE CBOMCTBA
YKCYCHOM KHCJIOTBI: OOIIHE CBOMCTBA C MUHEPAThHBIMH
KHCIIOTaMHU U peakius srepudukanuu. [[pumenenne ykcycHon
KHUCJIOTEHI Ha OCHOBE CBOMCTB. Bricmine JKUPHBIC KMCJIOTHI Ha

12

oo [1]§8.1
3aaHusAa
. [1]§82
3aaHuA
2128 [11§8.3
3aaHuA
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IIpUMepe NAIBMUTHHOBOW U CTEApUHOBOM.

[Tomy4yenue cinoxHbIX 3(HUPOB peakiuen dITeprupuKaIIm.
Crnoxuble 3¢upbl B IPUPOJE, UX 3HaYeHue. [Ipumenenue
CJIOKHBIX 9()UPOB HA OCHOBE CBOMCTB.

16.

Kupoi. Moina

Kupsl kak cnoxkubie 3¢upsl. Kinaccudukamnus sxupos.
XUMHUYECKUE CBOMCTBA KUPOB: THAPOIU3 U THIPUPOBAHUE
KUJKUX KUPOB. [IpuMeHeHne upoB Ha OCHOBE CBOMCTB. Mblia

17.

Yenesoowi.

VYTIeBoIbl, HX KIaCCH(PUKAIHS: MOHOCAXapu bl (TJIFOK03a,
bpykTo3a), Tucaxapuabl (caxaposa) U Mmoaucaxapubl (Kpaxmanl
1 LEJUTION03a).

['mok03a — BemecTBO ¢ ABOWCTBEHHOHN (PyHKIMEH —
AITBJICTUIOCTTHPT. XUMHUYECKUE CBOMCTBA TIIFOKO3bI: OKUCIICHHE B
TIIFOKOHOBYIO KHCJIOTY, BOCCTAHOBJICHHE B COPOUT, CITUPTOBOC
Opoxxenue. [[puMeHEeHUE TITFOKO3bI HA OCHOBE CBOCTB.
3HaueHue YIIIEBOOB B KUBOU MPUPOIC U KUZHU YEITOBEKA.
[ToHsATHE O peakuUsIX MOJIUKOHIACHCAIIMH U THAPOIN3a Ha
pUMepe B3aUMOTIPEBPAIICHHIA: TIIFOK03a <> TIOJHCaXapH/I.

18.

IIpakTnueckas padora 4
Pemienue skcriepuMeHTAIBHBIX 33]a4 Ha UCHTU(UKALIIIO
OPraHNYeCKUX COCTMHEHUHN

2130 [1]§ 8.4
3aaHus
2/32 [1]1§ 8.5
3a1aHus
2/34 Otuer

JdemMoHcTpanuu

Oxucnenue crupTa B ajabIETUA.

KauecTBeHHBIE peaKkIIii HA MHOTOATOMHBIE CITUPTHI.
PactBopuMocCTh (heHOMIa B Bojie IpU OOBIYHOM TeMmepaType U
HarpeBaHuu.

KayecTBeHHbBIE peakiiuu Ha (HeHO.

Peakuust cepeOpsiHOrO 3epKaiia albJIerH10B U IITFOKO3bI.
Oxucnenue aapAeru0B U TIII0KO3bl B KUCIOTY € TOMOLIBIO
ruapokcuaa meau (I11). KauectBenHas peakius Ha Kpaxmall.
Konnexmus a¢pupHbIX Macen.

JlabGopaTropHbie ONBITHI

PacTBOpeHue rnuieprHa B BOAE U B3aUMOJACHCTBHE C
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ruapokcuaoM meau (I1).

CBoiicTBa YKCYCHOM KHCIIOTBI, OOIIINE CO CBOMCTBAMU
MUHEPAJIBHBIX KUCIIOT.

Jloka3aTenbCTBO HEMPEAEIbHOT0 XapaKTepa KHUIKOr0 KHUpa.
B3anMozeincTBre IIIr0K03bl U caxapo3bl ¢ THIPOKCUIOM MEIH
(m.

KauectBennas pCaKknyd Ha Kpaxmall.

CamocrosiTesibHast paboTa 00y4arOIIMXCH:

Brimonnenue otyera mo 1abopaTopHbIM paboTam

[loaroroBka JOMAIIHETO 3aJjaHKsl, COCTABJIEHUE CTPYKTYPHBIX
(dbopMyI, ypaBHEHUH peaklnii, pelIeHIe paCUeTHBIX 3a/ad.
BrimonHeHne mokmIamoB M COOOIIEHUNM Ha TeMBI: «MEeTWIOBBIN
CHHUPT U €r0 UCIOJB30BaHUE B KaYECTBE XMMHUYECKOTO CBHIPBS»,
«TOKCMYHOCTh METaHOJIa U MpaBUjIa TEXHUKU 0€30I1aCHOCTHU MPHU
pabore ¢ HuUM», «OTWICHIVIUKOIb M €ro IPHUMEHEHHUEe»,
«TOKCMYHOCTh ~ OSTWIGHIVIMKOJAS WU TpaBUia  TEXHUKH
6e3omacHoctu mpu pabotre ¢ HuM», «llonmydyenue ¢eHona u3
IIPOJYKTOB KOKCOXMMHYECKOIO IPOU3BOJCTBA M M3 OEH301a»,
«Aueranbaerua U ero npumeHnenuey, «lIpumenenue anetoHa B
TEXHUKE M MPOMBIIICHHOCTH», «CHHTETHUYECKHE MOIOIINe
CPEICTBa.

BrinonHenue MHIMBUYadIbHBIX IPOEKTOB HA TEMBI:
«ITonmukonneHcauus popmanpaeruia ¢ GeHosoMm B
(dhenonodopMaTbIETUIHYIO CMOTY», «MHOT000pas3ue
KapOOHOBBIX KHCIIOT (I11aBesieBasi KUCIIOTA KaK BYXOCHOBHAs,
aKpHJIOBasi KUCJIOTa KaK HelpeieabHasi, OeH30MHas KUCIO0Ta KakK
apomaruydeckas )y, «IlnenkooOpasyromue macnay, «3ameHa
KHUPOB B TEXHUKE HEIMUIIEBBIM ChIpbeM», «HuTpoBanue
LEJITI0NI03bD», «Kiaccudukarys BOJIOKOH» (TOKIax U
MIpe3eHTAalMs])

19.

Tema 2.4
A3zoTcoaepkaiie
OpraHHYecKue
coequHenus. [lonumepnl

A3omocoodepicaujue opzanuuecKue cOeOUHeHUs.

[TonsiTre 06 aMmuHax. AnudaTiHueckue aMUHBbL, UX
KiaccupuKalus 1 HOMGHKIIATypa. AHMIIUH Kak OpraHM4ecKoe
ocHoBanwue. [lonydyeHre aHWIMHA U3 HUTPOOCH30J1a.

2/36

[1] rnaBa 9,
3aJJaHHsI
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20.

[IpumMeHeHNEe aHMIIMHA HA OCHOBE CBOMCTB. AMUHOKHUCIIOTBI KaKk
ampoTepHbIe TU(YHKIIMOHAILHBIE OPTaHUYECKUE COSAMHEHUS.
XHUMHUYECKHE CBONCTBAa aMHUHOKHKCIIOT: B3aMMOJICHCTBHE C
IeJI0YaMu, KUCIIOTaMH M IPYT C APYroM (peakiiust
nonuKoHAeHcaun). [lenTuaHas CBsA3b U MOJUTICTITUIBI.
[IpumeneHre aMMHOKHUCIIOT Ha OCHOBE CBOMCTB. [lepBuuHas,
BTOpUYHAS, TPETHYHASL CTPYKTYPBI OCIIKOB. XUMUYECKUE
CBOICTBa OCJIKOB: TOPEHUE, ACHATYpAIUs, THAPOJIN3, IIBETHHIC
peakiuu. buonornueckue QyHKIMH OSTKOB.

21.

IInacmmaccel u 60on10kna

[TosrydeHne noauMeEpoOB peakuel MoIUMMepUu3aluu U
ITOJIMKOH/ICHCALUH.

TepMoruiacTH4HbIE U TEPMOPEAKTUBHBIE I1JIACTMACCHI.
IIpeacraBurenu macrmacc.

[TosyueHnne BoslokOH. OTAEIBHBIE IPEACTABUTENN XUMUUECKUX
BOJIOKOH.

benku 1 nonucaxapuabl Kak OHONOIMMEPEI

22.

IIpakTnyeckas padora S
PacniozHaBaHue miactMacc ¥ BOJIOKOH

[1] § rmaBa 10,

Xumus u sncusnp

XUMHS ¥ IPOU3BOJICTBO. XUMUUYECKAS POMBIIIJIEHHOCTh U
XUMHUYECKHUE TEXHOJIOTHH. ChIpbe ISl XUMUUECKOU
MPOMBIIIICHHOCTH. Bo/la B XUMHUYECKON TPOMBITIUIEHHOCTH.
DHeprus AJi1 XUMUYECKOTo MPOU3BOACTBA. HayuHble IpUHIUIIBI
XUMHUYECKOTO MTPOU3BOICTBA. 3aIIMTa OKPY>KAIOIIEH CpeIbl U
OoXpaHa TpyZAa MpU XUMHUYECKOM ITPOU3BOACTBE. XUMHUS B
CEIIbCKOM XO03SMCTBe. XHUMHU3aIHUs CeIILCKOT0 X035IMCTBa U €€
HarpaBJieHUsl. XUMHUSI U SKOJOTUsI. XUMHYECKOE 3arps3HEHUE
oKpyxaroiei cpeapl. Oxpana rusipochepbl OT XUMHUYECKOTO
3arpsisHeHus1. OXpaHa MoYBbl OT XUMHYECKOTO 3arpsI3HEHHUS.
Oxpana atMocdepbl 0T XMMHYECKOTO0 3arps3HeHus. OxpaHa
(baopsl ¥ hayHbl OT XUMHUYECKOTO 3arpsi3HeHUs. XUMUS U
MMOBCEIHEBHAS KM3Hb YejaoBeKa. JlomannHss anteka. Mororye u

2/38
3a/1aHus
2140 Ortuer
MIO/ITOTOBKA K
2142 maddepenmpona

HHOMY 3a4eTy
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guctsmue cpeacrsa. Cpeactsa 60pbObI ¢ OBITOBBIMU
HaceKOMbIMH. CpeCTBA IMYHOW TUTUEHBI U KOCMETUKHU. XUMHUS
Y nuia. MapKupoBKHY YITAKOBOK MHUIIEBBIX U TUTHEHUYECKUX
MPOJYKTOB U YMEHUE UX YNTATh. DKOJIOTHS JKHIIUIIIA.

JdemMoHcTpanuu

B3anmMopeiicTBue aMMuaka U aHWIMHA C COJISTHOM KUCIOTOM.
Peakuust annnmHa ¢ OpOMHON BOIOH.

Jloka3zaTenbCcTBO HaNM4Ksl (PYHKIMOHAIBHBIX TPYII B pacTBOpax
aAMUHOKHCIIOT.

PacTBopenue u ocaxaenue 6eIKoB.

L{BeTHBIE peakiy OETKOB.

I'openue nTuubero mnepa v MEPCTIHON HUTH.

JlaGopaTopHbIe ONBITHI

PacTBopenue 6enkoB B BojE.

ObnapyxeHue 0€IKOB B MOJIOKE U MSICHOM OYJIbOHE.
Jlenarypanius pactBopa 0enka KypuHOTO siifia CIupToM,
pacTBOPAMHM COJIEH TSAKEIBIX

METaJIJIOB U MIPU HarPEBaHUH.

[TpodunsHbIe 1 TPOGhECCHOHATTEHO 3HAYUMBIC AJIEMECHTHI
COJIepKaHus.

AMUHOKanpoHoBas kucioTa. KanpoH kak rnpeacraBuTenb
MOJIMAMUTHBIX BOJIOKOH. Vcrionb30BaHe rHIposn3a OeKkoB B
MPOMBIIIEHHOCTH. [10JMBHHMIXIIOpHT, TOTUTETPAQTOPITHIICH
(tedron). @enonopopmanbaeruiHble miacTMaccsl. Llemrymonn.
[TpomBITIIIEHHOE TPOU3BOACTBO XUMHYECKUX BOJIOKOH.

CamocrosiTesibHast padoTa 00y4arOIIMXCH:

Brinonnenue oruera o nabopatopHo padbore

IlonroroBka JOMAIIHETO 3aJaHMsI, COCTABIEHUE CTPYKTYPHBIX
(dbopMyI1, ypaBHEHUH peakluii, pelIeHHe pacueTHBIX 3ajau.
BeimonHenue  OKNAagOB M COOOLIEHMH  HA  TEMBIL:
«AMUHOKAIlpOHOBasi ~ KHCIIOTa U €€  HCIIOJIb30BAHUEY,
«Mcnonp3oBaHue TUAPONIM3a OETKOB B MPOMBIIIIICHHOCTHY,
«IlomuBuamIXIOpUA ©  moiuterpadTopITUiieH  (Te]sioH)»,
«DeHonopopmanpAeTHAHbIE  IUIacTMacchl»,  «lLlemtymonny,
«[IpompblIIIIEHHOE MPOU3BOJICTBO XUMUYECKHX BOJIOKOHY.
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BrimonHenne HHIMBUYyaTbHBIX TIPOSKTOB HA TeMbl: «KarmpoH
KaK MpeCTaBUTENb OJMAMHIHBIX BOJIOKOH», «HeonpeH, kak
COBPEMEHHBIN MaTepuain», «llonmBuHMIXIIOpUA U
nonuteTpadTopaTIIIeH (TedIoH)», «KeBaap u ero cBOMCTBaY
(mokJsan u mpe3eHTanus)

23.

HuddepennmpoBaHHbIN
3a4er

Jlugppepenyuposannuiii 3auem

2/44

HUTOIO:

114
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3. YCJIOBHSI PEAJIMBALIAN IPOI'PAMMBI OBIIEOBPA3OBATEJIbHOI
YYEBHOU JUCIIUITJIMHBI

3.1. TpeGoBaHus K MaTepUATbHO-TEXHUYECKOMY 00ecrieyeHHI0
O6meoOpa3oBarenbHas ydeOHas JTUCHUILIMHA pEaTM3yeTcss B ydyeOHOM KaOWHeETe
«Jlabopatopust «Xumuu, ouonorun»2407.
MuHnManbHO HEOOX0AUMOE MaTepHAIbHO-TEXHUYECKOe 00eCIieYeHe BKIIIOUAEeT B ce0s:
— Paboune mecra o KOIMUECTBY 00yUaromuxcs (CTou, CTYJIbsl ayJUTOPHBIE);
— Ob6opynoBanHoe pabouee MeCTO MpenoaBaTess (CToM, KPeco, MepCOHAIbHBI KOMIBIOTED,
JIOKaJbHas CETh C BBIXOJIOM B Internet);
— Jlocka MeJioBas
— IlIxadsi-cTennaxu A pa3MelIeHus: y4eOHO-HArJSIHBIX IIOCOOHI U IOKyMEHTAIIUH;
— IInmakarst — 10 mr
—  Creuns! — 8mr
— Mojaenu KpucTalIn4ecKuX pereToK — 2 mrT.

— IlopTpetbl yueHbIX — 21T

— OOopynoBaHue AJis MPOBEJACHUS XUMUYECKUX OTIBITOB.

— BwmsokaO# mkag — 1mT.

—  Bugeomaraurodon, TV «Pyoun».

— MynbsTumenuiinoe obopynosanue: [IK (cucremusiii 6110k - mporeccop AMD FX™ 6300, 3,5
[Tu. O3V 8 I'60); TV; npoekTop; 3ByKOBasi CHCTEMa; SKpaH.

3.2 UupopmanuoHHoe odecniedeHue 00y4eHus
Ilepeuenb pexoMeHayeMbIX YueOHBIX u3ianuii, UnTepHeT-pecypcoB, 10NOJTHUTEILHOM
JINTEPATypPbl

OcCHOBHBIC HCTOYHHKH:
1. T'abpuensn O.C., OctpoymoB W.I'. EcrecTBo3Hanne Xumusi: yueOHUK- 6-¢ U31., cTEp.

— M.: U3narensckuil neHTp «Akanemus», 2020- 240 c. — TekcT: HenocpeaCTBEHHBIN.

I[OHOJIHI/ITEJILHLIG HCTOYHHUKMU:

1. I'muaka, H.JI O6mas xummus B 2 T1. Tom l:yyeOnuk pans  By30B/
H. JI. Tnuaka; mox pemakmueit B. A. [lonkoBa, A.B.babkoBa.— 20-¢ wusm., mepepad. u
nomn. — Mocksa: U3natenbctBo FOpaiit, 2021.— 353 c.— (Bsicmiee o0pazoBaHue). —
ISBN 978-5-9916-9353-0. — TekcT: MeKTPOHHBIN // OBC HOpaiiT [caiiT]. —

URL: https://urait.ru/bcode/470483 (nara obparmienus: 19.04.2021).

2. I'muaka, H.JI. O6mas xumus B 2 1. Tom 2: yueOHUK JUIsI  BY30B/
H.JI. 'nunka; mon penakuueit B. A.IlonkoBa, A.B.bBbabkoBa.— 20-e¢ wu3x., mepepabd. u
nor. — Mocksa: U3narensctBo FOpaiit, 2021.— 379c.— (Beicmiee ob6pazoBanue). —
ISBN 978-5-9916-9355-4. — Tekcr: AMeKTPOHHBIN /l OBC IOpaiiT [caiiT]. —
URL: https://urait.ru/bcode/470484 (nara obparmienus: 19.04.2021).

3. INabpuensu, O.C. EcrectBo3Hanue. XuMus: y4uel. i CTyA. YUPEKISHUU cpel.

npod. obpazoBanusi/ O.C. Tabpuensn, W.I. OctpoymoB.—6-¢ wu3d., cTep. —
Mocksa: M3narenbckuil eHTp «Akagemus», 2020. — 240 c. — TekcT: HeMOCPEICTBEHHBIN.

4. Kpatkas xumudeckas sHiuknoneaus [Tekcr]: [B 5 1.] / Pen. xomnerus: U.
JI. Kaynsuan (tnaB. pen.) [m nap.]. - Mocksa: CoB. suiukionemus, 1961-1967. - 27 cwm. -
(Onuuknonenuu. CnoBapu. CripaBOUHUKH).
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https://urait.ru/bcode/470483
https://urait.ru/bcode/470484

S. Tpetbskos, 0. JI. Xumus: CrnpaBounbsie Marepuansl: Kuura ans ydammxcs / O.
I. TperpsixoB, H. H. Oneiinuko, . A. Kecnep;Ilon pea. FO. JI. Tperbsakoma. - 3-
u31., nepepad. - M.: Ilpocsenienue, 1993. - 287 c.: uin. - bubnuorp.: ¢.282.

DJIeKTPOHHBbIE 00pa30BaTe/IbHbIE PECYPChI:
1. Xumus i kaxaoro: Xumus. O0pa3oBaTeIbHbIA CAUT IS MIKOJBLHUKOB: [CalT].

— Mocksa, 2001 — 2006. — URL.: http://hemi.wallst.ru/ (zata ob6pamenus: 27.04.2021). —
TekceT: 2JeKTPOHHBIN.

2. ['ocymapctBenHass oOpa3oBarenbHas Iulatdopma «Poccuiickas 3ieKTpoHHas
mKkoja»: [cait]. — MockBa, 2016 — .— URL: https://resh.edu.ru/ (mara oOpaienus:
27.04.2021). — TeKCT: 3IEKTPOHHBIA.

3. HayuHo-TeopeTnueckuii 1 METOAMYECKUH KypHaln «XUMHUs B IIKOJe»: [caiiT] /
yupeautenis OO0 «IEHTPXUMIIPECC». — Mocksa, 2009 — . — URL: https://hvsh.ru/
(mata oopamienus: 27.04.2021). — TekcT: 37EKTPOHHBIM.

4. HayuHno-nonysnsipHbIil )xypHall «XUMUA U KU3HBbY: [calT]|. — Mocksa, 2019 — . —

URL: https://www.hij.ru/ (nata oopamenus: 27.04.2021). — TekcT: 37CKTPOHHBIH.

3.3 ConpoBoxieHue peaau3anuu 00pa3oBaTe/ibHOM NPOrpaMMBbl ¢ IPUMEHEHUeM
3JIEKTPOHHOI'0 O0y4YeHHsI U JMCTAHIIMOHHBIX 00Pa30BaTeIbHBIX TEXHOJIOT Ul

OcBoeHne mporpaMMbl MOXKET NPOBOJUTHCS C TNPUMEHEHHEM JUCTAHIIMOHHBIX
oOpa3zoBatenbHbIX TexHosnoruil (nanee — J1OT) mpu Hamuumum OOBEKTHBHBIX YBaXKMTEIbHBIX
OPUYUH W/WIK  OOCTOSITENBCTB HENPEoJoNUMON cuiibl  ((opc-MaKOPHBIX OOCTOATEIBLCTB),
OPEMATCTBYIOIIMX OOy4arolMMCsl W/WIM  TIPerojaBaTeNisiM JHMYHO TPUCYTCTBOBATh IPH
NIPOBEICHUY 3aHATHSI.

B orom cnywyae pgomyckaeTcss NPOBOAMTH 3aHATHE YIAJIEHHO B COOTBETCTBUU C
pacrmcaHueM, YTBEP)KIECHHBIM 3aMECTHTEIEM JMPEKTOpa KOJUIE/Ka, OTBETCTBEHHBIM 3a
y4eOHyt0 paboty Ha miaardpopmax MS Teams (mpemmourutenbro), GoogleClassroom, Zoom,
Teamlink, SIknacc u nmpoune (TpU COTIACOBaHUM C PYKOBOJICTBOM).

MecrtoMm pa3MelieHuss JOKYMEHTOB M HMH(QOpPMalUU SBJISETCS JIMYHBIA KaOMHET WK
AIIEKTPOHHAS ITOYTa 00YJaIOIIEeTOCs.

[TpuMeHsieMble HMHCTPYMEHTBI JIOJDKHBI  O0ECII€UMBATh HENPEPBIBHYIO aylaHo- |
BUICOTPAHCIISIIIUIO B PEXKUME PEATbHOTO BPEMEHHU.

Ccpuika (id agpec) 3apaHee JOBOAMTCS MPENOaBaTeNIeM JI0 CBECHUS 00yJarOIInXCsl.
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KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUSA JUCIUAIIJIMHBI

Pe3ysabTarnl 00yyeHus

Kpurepun oueHku

MeToabI OLIEHKH

JInunocTHbIE

JTan TeopeTu4ecKoro
00yueHus:

- IOCEmaeMOCTh HE MeEHee
50% TeopeTHUeCcKuX 3aHsATHUI;
- HaJM4Me KOHCIIEKTa JICKIU
M0 BCEM TeMaM, BBIHECEHHBIM
Ha JICKIIMOHHOE 00CYXJICHUE;

- ydacTHe B OOCYXKICHHUH
TEOPETUYECKUX BOMPOCOB TEM
Ha KaXJIOM NPaKTUIECKOM
3aHATUY;

- TpeOyemble JUIS 3aHSATHHA
MaTepuanbl  (IUTAKTHICCKHIMA
MaTepuai, yueOHUK U Mpoy.) B
HATHYUU

JTan NpakTU4ecKuX
3aHATHI:

- MPaKTUYECKUE 3aJaHus
CaMOCTOSATEILHO BBLIIIOIHEHEI U
MIPEACTABJICHBl B MUCHMEHHOMN
opme;

- BBITIOJIHEHHE 100%
MPAKTUIECKHUX PadoT;

- CTY/JICHT MOXET 00OCHOBaTh
NPUMEHEHHE TeX WU HHBIX
HOPMAaTUBHBIX aKTOB
(anrOopuTMOB, CXEM pEIICHUS,
MPUYUHHO-CIIECTBEHHBIX
IEMOYEK U T.A.) U UCTOYHHKOB
uHpopMaUu JUIsI KOHKPETHBIX
cUTyalun

Jran CaAaMOCTOSATEIbHOM
padoThbI

- CTYIEHT MOXET NPUMEHSTh
pazIuYHBIC CIIOCOOBI
TPaKTOBKH COOBITHIA,
00OCHOBBIBaTh CBOIO  TOYKY
3peHus, OTHPAsICh Ha
TEOPETUIECKOE
MOATBEP)KJIEHUE B TeX WIH
MHBIX MH(OPMAaTUBHBIX
HUCTOYHUKAX;

- 3aJIaHus TUTST
CaMOCTOSITENILHOM paboThI
BBIMIOJTHEHBl ~ MHCbMEHHO U
CBOCBPEMEHHO

Texkymmii KOHTPOJIb:
[IPAKTUYECKUE 3aHSTHS;
TECTOBBII KOHTPOJIb;

HHIUWBHUIYAJIbHOC
3aj1aHue;

YCTHBIN OIIPOC;
pEIICHHE THUITOBBIX
3ajay;

3amuTa pedepara

IIpoMexxyTOYHBII
KOHTPOJIb:
HuddepennmpoBaHHbIi
3a4yeT
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JTan NpoBepKM YCBOEHUS] H
NpUMeHeHust

- MPaBUIBHOCTh u
000CHOBaHHOCTh
JUCKYCCUOHHBIX CYXJICHUN;

- NpaKTUYECKUE  3aJaHUs
pelieHbl C HCIOJIb30BAHUEM

HEO0OXOANMBIX
UH(POPMAIIMOHHBIX
HCTOYHHUKOB,

- NPE/ICTaBIICHHBIC
IIPAKTUYECKUE paboThI
COOTBETCTBYIOT TpeOOBaHUEM
MKT;

- KJaccHas  KOHTPOJIbHas
pabora pernieHa
CaMOCTOSITEIILHO, B

OTBEJICHHOE BPEMs, PE3yJIbTaT
BBIIIIC TOPOTOBBIX 3HAYCHHMIA;

- TpeICTaBICHHBIC pedeparsl,
JTOKJTA]TBI COOTBETCTBYIOT
opopmienuro o 'OCT 7.32-
2001, 3amaHHOl TEMATHUKE U HE
SIBIISTFOTCSI TUTarHaToOM,
3alUTHOE CIIOBO  OTpaXkaer
TEMAaTUKy pedepaTta U UMEET
JIMYHBIC CYXKICHHSI u
NPEJICTABICHUS CTYJCHTA

Conepxanne XapaKTepHCTHKA OCHOBHBIX BUI0B
00y enus AeATeJTbHOCTH CTY/ICHTOB
(Ha ypoBHe y4eOHBIX /IelCTBHIA)
OV .12 «XUMMUS»
Baxuenmue YmMenue JlaBaTh oInpeaeJICHue u OIeprupoOBaTh
XMMH4YECKHe CIEAYIOUIMMHA XWMHWYECKMMH IIOHSTUSIMH: BEIIECTBO,
MOHATUSA XHUMUYECKUN IJIEMEHT, aTOM, MOJIEKYJa, OTHOCUTEJIbHbIE

aTOMHasi U MOJIEKYJSIpHasi Macchl, HWOH, aJJIOTPOIUS,
HU30TOIIbI, XUMHUYCCKAas CBA3b, SJICKTPOOTPHUUIATCIIBHOCTD,
BAJICHTHOCTb, CTEII€Hb OKHWCJIEHHUS, MOJb, MOJspHas
Macca, MOJSIpHBIM 00BeM ra3000pa3HbIX BEIIECTB,
BEII€CTBA MOJIEKYJISIPHOTO U HEMOJIEKYJISIPHOI'O CTPOECHUS,
pacTBOPHI, SIIEKTPOIIUT " HEDJIEKTPOJIUT,
SIEKTPOJUTHYECKAsT  JUCCOLIMAIUS, OKHCIHUTENIb W
BOCCTaHOBHUTEIIb, OKHCJICHUE W BOCCTAHOBJICHHUE,
TEerIoBOH »(P@deKT peakuuu, CKOPOCTh XHUMHUYECKOU
peakmnuu, KaTajm3, XUMHUYECKOE paBHOBecHE,
YIJIIEPOJHBIA  CKEJIeT, (¢yHKIIMOHANBHAsE ~ IpyIIa,
N30MEpHs, TOMOJIOTHSI

OCHOBHBIE 3aKOHBI
XUMHUHU

dopmynupoBaHue 3aKOHOB COXPaHEHUSI MacCChl BEILIECTB U
IMOCTOSIHCTBA COCTaBa BENIECTB.
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YcraHOBKa  IIPUYMHHO-CJIICACTBEHHOW  CBSI3U  MEXAY
COAEpKaHUEM DTHUX 3aKOHOB U HAIMCAHUEM XHUMHUUYECKHUX
dopmyn wu ypaBHEHHI. VYCTaHOBKa HSBOJIIOIIMOHHOM
CYIIHOCTH MEH/IEJIEEBCKOU 1 COBPEMEHHON (pOpMYyITHPOBOK
nepuoanyeckoro 3akona /[. U. MenneneeBa. OO0bsicHeHUE
(puznyeckoro cmbicia CUMBOJIMKHM  OEPUOAUYECKOM
TAaOIUIObl XUMHUYCCKUX 3JieMeHTOB JI. WM. MennaeneeBa
(HOMepoB »JEeMEHTa, Iepuojda, IpPyNNbl) U YCTAaHOBKA
HNPUYUHHO-CJIEACTBEHHOM CBSI3U MEXJY CTPOCHHUEM aToma
U 3aKOHOMEPHOCTSMH HU3MEHEHHSI CBOWCTB DJIIEMEHTOB M
o0pa3oBaHHBIX UMHU BELIECTB B IEPUOAAX U IpyIIax.
XapakTepuCTUKa  JJIEMEHTOB MaJibIX U OOJBIINX
IIEpPHUOJIOB N0 UX II0JIOXKEHMIO B llepuoauueckoii cucreme
. . Menneneena

OcHOBHBIE TEOPUH
XMMHUHU

YcTaHOBKa 3aBUCUMOCTH CBOMCTB XMMHYECKHUX BEIIECTB
OT CTPOEHUSI aTOMOB OOpa3yIOIIUX HUX XUMHYECKHUX
3JIEMEHTOB.  XapaKTE€pPUCTHKaA  BAXXHEUIIUX  THUIIOB
XUMHYECKHX CBSA3€U U OTHOCUTEJILHOCTH 3TOM TUHOJIOTHH.
OObsicHEHHE 3aBUCUMOCTH CBOWMCTB BENIECTB OT HX
COCTaBa U CTPOCHUS KPUCTAIUIMYECKUX PEIICTOK.
dopmyMpoBKa OCHOBHBIX NOJIOKEHU N TEOPUH
JIEKTPOJIMTUUECKON JMCCOLUALUU U XAapaAKTEPUCTHUKA B
CBET€ OTOM TEOpPHUM CBOMCTB OCHOBHBIX  KJIACCOB
HEOPraHUYECKUX COCJIUNHEHUIM.

dopmynupoBKa OCHOBHBIX MOJOXKECHUM TEOpUu
XAMHYECKOTrO0 CTPOCHHUS OPraHUYECKHUX COCJIUHEHUN U
XapaKTEPUCTUKA B CBETE 3TOM TEOPHUHU CBOMCTB OCHOBHBIX
KJIACCOB OPraHUYECKUX COCOUHEHUM

Bakaennmiue
BelllecTBa U
MaTepHuaJbl

XapakTepucTuka cocTasna, CTpOCHUS, CBOMWCTB,
MOJIyY€HUsI U MPUMEHEHUs BakHelux metaaios (IA u Il
A rpynmn, amrOMHUHHUS, JKelle3a, a B €CTeCTBEHHO-HAYyYHOM
npoduiIe ¥ HEKOTOPHIX d-3JIEMEHTOB) U X COCIHHCHHUM.

XapakTepHuCcTHKa COCTaBa, CTPOCHHUSI, CBOWCTB, ITOJTyUECHUS
u npumeHenus Baxkueimux HemetauioB (VI A, VIIA,
VIA rpynm, a Takxke azora u d¢ocdopa, yriepoaa u
KPEeMHHUsI, BOJAOPOJA) U UX COCAUHCHHN. XapaKTEepHUCTHKA
cocTaBa, CTPOCHHSI, CBOWCTB, MOJYYCHHUS U TPUMCEHEHUS
BaXKHEHIITUX KJIaCCOB YTJIEBOJIOPOJIOB (ankaHOB,
IIUKJIOAJIKAHOB, AJIKCHOB, aJKWHOB, apeHOB) MW WX
HauboJjiee 3HAYUMBIX B HApPOJHOXO3SIHWCTBEHHOM IIJIaHE
peaCTaBUTEIICH. AHajiorugHast XapaKkTEePUCTHUKA
BaYKHEUTITNX npeacTaBUTeNCH APYTHUX KJIAaCCOB
OpraHMYecKnX COCAWHCHHWN: MEeTaHoJla H DJTaHoJIa,
CIIOKHBIX a¢dupos, )KUPOB, MBI, anbJIETUI0B
(hbopManpaeTHIOB U alleTaIbJICTHU/Ia), KETOHOB (alleTOHA),
KapOOHOBBIX  KUCJIOT  (yKCycHOM KHUCIIOTHI, TSI
€CTECTBEHHO-HAYYHOTO MPOQHIIS TIPEACTABUTENEH IPYyTrUx
KJIACCOB KHUCJIOT), MOHOCaxapHuI0B (TIII0KO036I1),
aucaxapuaoB (caxaposbl), MOJHcaxapuaoB (Kpaxmana H
[EJUTFOJIO3HI), aHWJINHA, aMHUHOKHUCIIOT, OEJIKOB,
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HUCKYCCTBCHHBIX N CHHTCTHUYCCKHX BOJIOKOH, Kay4yKOB,
ImIacrmacc

XHUMHUYECKHH A3BIK
M CUMBOJINKA

Hcnonp3oBanme B y4dyeOHOH u  mOpodeccuoHaIbLHOU
JIESITEJIBHOCTH XUMHUYECKUX TEPMUHOB U CUMBOJIMKH.
Ha3Banue wu3y4yeHHBIX BEHIECTB 10 TPHUBUAJIBHOM HIH
MEXIYHapOJHOH HOMEHKJIaType U OTpa)KeHHE CcocTaBa
ATHUX COCAUHEHUM C TIOMOIIbI0 XUMHUUYECKHUX (POpMYyII.
OTpaxkeHHe XHUMHUYECKHUX  IIPOLECCOB C  MOMOIIBIO
YPaBHCHUH XHUMHUYECKUX PCAKIINH

XumMuueckue
peakuuu

OOBsiICHEHHE  CYNIHOCTH  XHUMHYECKHX IIPOLIECCOB.
Kiaccudukanumsi XUMHYECKUX PEAKIUU M0 Pa3IudYHBIM
OpHU3HAKaM: YHCJIY U COCTaBy HPOAYKTOB M PEAreHTOB,
TeruioBoMmy 3¢ @dekTy, HampapiieHU0, ¢das3e, HaAJIUIHIO
KaTajaus3aTropa, WU3MEHEHHIO  CTEIIEHEM  OKMCJICHUS
AJI€MEHTOB, 0Opa3yIOIIUX BEIIEeCTBA.

VcraHoBka MpU3HAKOB  OOIEro ©  pa3iM4yHOTO B
THUITIOJIOTUU peakuuii I HEOPTraHUYECKOM u
OpPraHU4YE€CKOU XHUMUH.

Knaccudukaiyss BeniecTB U MPOILECCOB ¢ TOUYKH 3PEHUS
OKHUCJICHUsI-BOCcCTaHOBJIeHUsl. (CocTaBJieHHWE YypaBHEHUN
peakuuii ¢ MOMOIIBIO METO/1a AJIEKTPOHHOTO OajaHca.
OOBsicHEHHE  3aBUCHUMOCTH  CKOPOCTH  XUMHYECKON
p€aKuMM U TOJIOKECHUSI XHUMHYECKOIO PABHOBECHUS OT
pa3augHbIX (HaKTOPOB

XUuMHuUYeCcKHuu
IKCIICPUMEHT

BrimonHeHne XWUMHWYECKOTO JKCIEPUMEHTAa B IOJHOM
COOTBETCTBHHM C MpaBUIaMH O€30ITaCHOCTH.

HaOmronenune, d¢ukcauuss U ONMCaHHUE PpPe3yJIbTAaTOB
IPOBEJICHHOI'O YKCIIEPUMEHTA

XuMunueckKkas
uHpopmanusa

IIpoBenenne caMOCTOSITEIBHOTO IOMCKAa XWUMHUYECKOH
HH(OPMAILIUU C UCITOJIb30BAHUEM PA3JIMYHBIX UCTOYHUKOB
(Hay4YHO-TIONIYJISIPHBIX ~ M3/IaHUM, KOMNBIOTEPHBIX 0a3
JTaHHBIX, pecypcoB  HMHTepHeTa). HNcnonbzoBanue
KOMIBIOTEPHBIX TEXHOJOTHM AJ1s1 0OpabOTKHU U mepenadu
XUMHUYECKON HHPOpMallMM U €€ MOpPEJCTaBJICHUSI B
pa3auydHbIX opmax

PacuerTsI nmo
XMMHYECKUM
dopmysnam

U YPABHEHUSM

YcraHOBKa 3aBHUCHUMOCTU MEXKJY KAdyeCTBEHHOM U
KOJIMYECTBEHHON CTOpPOHAMH XHUMHUYECKHUX OOBEKTOB H
IIPOLIECCOB.
Pemenue pacueTHbIX 3a/a4 0 XUMHUYECKUM (GopmysiaM U
YPaBHEHUAM

ITpoduiabHoe u
npogeccuoHaIbLHO
3HAYUMOe
coaeprkaHue

OOBbsiCHEHHE XUMMUYECKHUX SIBJICHUU, MNPOUCXOISIIUX B
npupoae, ObITy U Ha TPOU3BOJCTBE.

OnpeneneHnne BO3MOYKHOCTEN IPOTEKAHUS XHUMHUYECKHX
OpeBpalleHN B pa3INYHBIX YCIOBUSIX.

CoOmronenue MpaBuUI AKOJIOTUYECKHU TPaMOTHOTO
NOBEJICHUS B OKPYXKAIOIIEN cpeae.
OreHka BIIUSIHUST XUMHYECKOTO 3arpsi3HEHUs!

OKpY’Karolllel cpeabl Ha OpraHW3M 4YeJIOBeKa U JIpyrue
JKUBBIC OPTaHU3MBI.
CoOmroneHne  mpaBuil  O0€30MacHOr0  oOpamieHust ¢
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TOPIOYMMH U TOKCUYHBIMH BEIIECTBaMH, JIA0OPATOPHBIM
obopynoBanueM. IloaroroBka pacTBOPOB  3aJlaHHOM
KOHIIEHTpAIIMHU B ObITY U HAa MPOU3BOJCTBE.

Kpurtnueckass oOLEeHKa JOCTOBEPHOCTH  XUMHYECKOU
nH@OpMaIIMH, TTOCTYNAIONIEH U3 Pa3HBIX UCTOYHUKOB
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