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1. HIACIIOPT PABOYEH MPOI'PAMMBbBI YYEBHOM JUCIUIIJINHBI
OVY/n.13 Xumus

1.1. O6aacTh NpuMeHEeHUsI MPOTPaMMbI

PabGouass mporpamma 00meoOpa3oBaTeNIbHON  y4eOHON  JUCHMIUTUHBI  «XUMUS
MpelHa3HaueHa JUIisl U3YYeHUS XUMHHU B MPOGECCHOHAIBHBIX 00pa30BaTENIbHBIX OpPraHU3AIMSIX
CIIO, peanusyronux o0pa3oBaTEIbHYIO IPOrPaMMy CPETHETO O0IIero 00pa3oBaHMsI B TIpeaeiax
OCBOCHHMSI OCHOBHOW mpodeccuoHabHOM oOpa3oBaTenbHO mporpammbl  CIIO Ha 0Gasze
OCHOBHOT0 00111eT0 00pa3oBaHMUs.

OcBoenne pabouell mporpamMmbl y4eOHOW NHUCHUIUIMHBI BO3MOXHO C MPUMEHEHHEM
AJIEKTPOHHOTO O0YYEHHUS ¥ TUCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTHH.

PabGouas  mporpamma  cocTaBieHa ~ Ha ~ OCHOBE  HPHUMEpPHOW  IPOrpaMMBI
o0meoOpa3oBaTeibHOM ~ y4yeOHOW  AMCHUIUIMHBL  «XUMHs» 1 NpodhecCHOHAIBHBIX
oOpazoBarenpHbix opranuzauuii CIIO u B coorBercTBUM ¢ PekoMeHIalusMU 1O OpraHU3aluu
MOJIYYEHUsI ~ CpeIHero obOmiero oOpa3oBaHWsl B Ipeaelax  OCBOCHHS 00pa30oBaTElIbHBIX
porpaMM  CpeAHero MnpodeccuoHANbHOrO o0pa3oBaHMs Ha 0a3e  OCHOBHOTO OOIIEro
oOpazoBanust ¢ y4€rom TpeOoBaHMU (emepaabHBIX TOCYJApCTBEHHBIX 00pa30BaTEIBHBIX
CTaHJIApPTOB U TMOJy4yaeMou mpodeccuu cpenHero mnpodeccnoHalIbHOTO 00pa30BaHUS(IIUCHMO
JlemapTaMeHTa TOCYJapCTBEHHOH MOJUTHKU B cdepe moarotoBku padoumx kampoB u IO
Muno6puayku Poccun ot 17.03.2015 Ne06-259)

1.2. Mecto y4eOHO!I JUCHMIUIMHBI B CTPYKType OCHOBHOH mnpodeccuoHAIbHOM
00pa3oBaTeIbHON MPOrpaMmbl: yucOHas AUCIHUILIMHA TPUHAIICKHUT K 00IIe00pa30BaTEIIBHOMY
LUKITY, JOMOJHUTEIbHBIC Y4EOHbIE TUCIUTITMHBI

1.3. esan u 3agaum y4eOHOM M CHUILIUHBI:
Coneprxanue mporpaMMbl «XHUMHUS» HAPABIICHO HA JOCTHXKEHUE CICAYIOMINX IEIeH:

e (opmupoBanue y o0y4yaroumxcs yMEHUs OIEHHBATh 3HAYMMOCTh XUMHUYECKOT'O 3HAHUS
JJIS KaXKJIOTO YSJIOBEKA;

e ¢opMmupoBaHHUE Y O0YYAIOIIUXCS IEJIOCTHOTO MPEICTABICHUS O MUPE U POJIM XUMUHU B
CO3JJaHUU €CTECTBEHHO — HAYYHOW KapTUHBI MHUpPA, YMEHHS OOBICHATH OOBEKTHI U
MPOLECCHl OKPYKAIOWIEW IEWCTBUTEIBHOCTH: NPUPOJHONU, COLMUAIBHOM, KYJBbTYPHOM,
TEXHUYECKOMN CPEJIbl, - UCTIONB3YS JJI STOTO XMMUYECKHUE 3HAHMUS;

e pa3BUTUA y OOyYaromMXCsi yMEHHH pa3nuuaTh (GakThl W OIEHKH, CpaBHUBATh
OLICHOYHBIE BBIBOJBI, BHUAETh MX CBSI3b C KPUTEPHUSIMHU OLICHOK U CBA3b KPUTEPHUEB C
oTnpeAeNéHHON CUCTEMOM LIEHHOCTEH, (hopMynHpoBaTh U OOOCHOBBIBaTb COOCTBEHHYIO
MO3UIIHIO;

e mpuoOpeTeHre OO0y4YarIIMMHCS  OIbITa Pa3HOOOpPa3HOW NEeATETbHOCTH, MO3HAHUS U
CaMOTIO3HAHUS, KJIIOYEBBIX HABBIKOB, HWMEIONIMX YHHUBEPCAJIbHOE 3HAUYCHHE IS
Pa3IUYHBIX BHUJIOB JAEATEIHHOCTH (HABBIKOB PEIICHUS MPOOJIEeM, MPHUHITHS PEIICHUIH,
MOKCKa, aHanu3a U o0pabOoTKM MH(pOpPMallMU, KOMMYHUKATUBHBIX HAaBBIKOB, HaBBIKOB
M3MEpeHull, COTpyIHUYECTBA, 0€30MAaCHOT0 OOpAaIEHUs C BEIIeCTBAMHU B MTOBCEIHEBHOM
KHU3HN)

B nmporpaMMy BKITIOYEHO CoJiep:KaHUe, HAMPaBICHHOE Ha (JOPMUPOBAHUE Y CTYJCHTOB
KOMIIETEHITHH, HE0OX0MUMEIX 11 KauecTBeHHOro ocBoennsa OIIOIT CITO Ha 6a3e 0CHOBHOTO
o011ero o0pa3oBaHus ¢ OTYYEHHUEM CPEIHETO 001Iero oopa3oBaHusl.

PE3YJbTATHI OCBOEHUS YYEBHOM JAUCHHUTIIINHBI
OcBoenne cofepkanusi ydeOHON JUCITUTUITMHBI « XUMHS», 00ECTICYHBACT TOCTHKCHUE
00yUaIOIUMUCS CIEAYIONUX PE3YIbTATOB!

PesynbpTaThl 0cBOEHUS Y4eOHOM TUCITUTUTMHBI O01Ime KOMIIETEHIIUU
JInyHOCTHBIE:




- TOTOBHOCTh K HPOJIOJDKEHHIO 00pa30BaHUS
Y TIOBBIIICHUS KBaTM(UKALKUU B U30paHHOU
npodeccHoHaIbHON JEATeIILHOCTH "
OOBEKTHBHOE OCO3HAHUE POJIH XHUMHUYECKHX
KOMITETCHIHH B 3TOM;

YMCHHC HCIIOJb30BaTh JOCTHIKCHHUA
COBpCMeHHOﬁ XHUMHYECKOHN HAaYKU U XUMHUYC-
CKHX TEXHOJIOTHI JUIA ITOBBIIICHUA

COOCTBEHHOTO MHTEIJIEKTYaIbHOTO PAa3BUTHS
B BBIOpaHHO PO eCCHOHATBHOM
JEATeILHOCTH;

OK 1. [loHumaTh CyHIHOCTh M COLUUAIBHYIO
3HAYUMOCTh CBOeW Oynayimedl mnpodeccuu,
MPOSIBJISITH K HEM YCTOWYUBBIN MHTEPEC.

MeTanpeuMeTHHe:

- HCIOJIb30BAaHME  pA3IM4YHBIX  BUJOB
[I03HABATENIbHOM JIEATEIbHOCTH U OCHOBHBIX

UHTEJUIEKTYaJIbHBIX Omepanuii (IOCTaHOBKU
3agaun, (popMyTUpOBaHUS THIIOTE3, aHAIN3a

U CHHTE3a, CpaBHEHUsA,  OO0OOIICHUS,
CHUCTEMaTHU3aIi1, BbISBICHUS
MPUYMHHO-CJICICTBEHHBIX CBSI3ed, ITOMCKa

aHAJIOTOB, (OPMYITUPOBAHUS BEIBOJIOB)

JUIs  pEUICHUs  TIOCTAaBJICHHOW  3a/ayH,
MIPUMEHEHHE OCHOBHBIX METOJIOB TIO3HAHUS
(HaOnroAeHMsI, HAYYHOTO PKCIEPUMEHTA) IS
W3YYCHHS PA3IMYHBIX CTOPOH XHUMHUYECKUX
OOBEKTOB W  MPOILECCOB, C KOTOPBIMHU
BO3HHUKAECT HEOOXOJUMOCTHh CTAJIKMBATHCS B
npodeccuoHaIbHOU chepe

OK 2. Opranu3oBbiBaTh COOCTBEHHYIO
JeSITeIbHOCTh, UCXOMs U3 eI U CIIOCOO0B
ee JOCTUKCHMUS, OIIpEAEIEHHBIX
PYKOBOJUTEEM.

OK 3. AnanuzupoBatb pabouyro CUTYAIHIO,
OCYLIECTBJIATh TEKYIIUH U UTOTOBBII
KOHTPOJIb, OLICHKY U KOPPEKLIUIO
COOCTBEHHOM J€SATENbHOCTH, HECTH
OTBETCTBEHHOCTb 32 PE3YJIbTaThl CBOEH
paboThl

- UCITIOJIb30BAHUEC PA3JIMYHBIX HCTOYHHUKOB
JUIS TIOJTYY€HHUS XUMHUECKON HH(pOpMaIIiH,
YMEHHUE OIEHHUTD €€ JOCTOBEPHOCTH IS
JOCTUKEHHS XOPOIIIUX

pe3yibpTaToB B IpodeccruoHanbHOi chepe;

OK 4. OcymiecTBasTh NOUCK HH(OPMALINH,
HE00X0AUMOM 1151 H3PPEKTUBHOTO
BBITIOJTHEHUS MTpodeccoHanbHbIX 3a1a4 OK
5. cnionp3oBaTh HH(GOPMALIMOHHO-
KOMMYHHUKAI[IOHHBIE TEXHOJIOTHHU B
poeCcCHOHATILHOM J1eATEIbHOCTH

IIpeameTHbIE:

- BJIaZICHHE OCHOBHBIMH METOAAMH HAyYHOTO
MO3HAHUS, UCTIOJIb3yEMbIMH B XUMUU:
HaOJI0ICHNEeM, OMIMCAaHUEM, U3MEPEHUEM,
9KCIIEPUMEHTOM; yMeHUEe 00padaThIBaTh,
OOBSICHATB PE3yJIbTaThl IPOBEICHHBIX
OTIBITOB U JIEJIaTh BBIBOJIbI; TOTOBHOCTD U
CMOCOOHOCTH MPUMEHSTh METO/IbI TO3HAHUS
MIPH pEelIeHUH MPAKTHYECKUX 3a7au

OK 2. Opranu3oBbiBaTh  COOCTBEHHYIO
NeSITeNIbHOCTh, BEIOMpAaTh TUIIOBBIE METOJIbI U
CIOCOOBI BBIMOJHEHUS TPO(ECCHOHATBHBIX
3a/1a4, OIEHMBaTb WX 3(PPEKTUBHOCTH U
KaueCTBO.

OK 3. AHanu3upoBaTrh pabouyio CUTYyaIHIo,
OCYLIECTBJIATh TEKYLIUN U UTOTOBBII
KOHTPOJIb, OL[EHKY U KOPPEKIIHIO
COOCTBEHHOM JeATEIbHOCTH, HECTH
OTBETCTBEHHOCTb 32 PE3yJIbTaThl CBOEH
paboThI

— ¢(hOpMHUPOBAHHOCTh YMEHUS JAaBaTh
KOJINYECTBEHHBIE OLIEHKU U IIPOU3BOJUTH
pacueTsl 10 XUMUYECKUM GopMyiaM U
YPaBHEHUSIM;

OK 3. AHanu3upoBarh pabouyi0 CHUTYaIHIO,
OCYIIECTBISITh ~ TEKYIIUA W UTOTOBBIN
KOHTPOJIb, OIICHKY " KOPPEKIIHIO
COOCTBEHHOM JeSATeIIbHOCTH, HECTH
OTBETCTBEHHOCTh 32 pE3yNbTaThl CBOEH
paboThI

- cOPMHUPOBAHHOCTH COOCTBEHHOUN MO3UITHI

OK 4. OcymiecTBisATh NOUCK HH(POPMAITUH,




10 OTHOIIIEHUIO K XUMHUYECKON HeoOXxoauMoi 1715t 3 (HEKTUBHOTO
uH(pOpMaIlMK, TOJTy4aeMOW U3 Pa3HBIX | BBIOJHEHUS MPOPECCHOHANBHBIX 3a/1a4
HMCTOYHUKOB OK 5. Mcnonb3oBaTh HH(DOPMAIIHOHHO-
KOMMYHUKAI[HOHHBIC TEXHOJIOTHU B
poecCHOHABHON e TEIBHOCTH

JImgyHOCTHBIE PE3YIbTATEI pC€ain3allii IIPOrpaMMbl BOCIIMTaAHUA

KO}] JIMYHOCTHBIX PE3yJ/IbTATOB JIMYHOCTHBIE pe3yabTaThl

peajm3alui nNporpamMmmabl peajim3alui nporpaMmbl BOCIIUTAHUSA
BOCITHTAHHA (Oeckpunmoput)

JP 7 Oco3HaMIMI MPUOPUTETHYIO LICHHOCTh TUYHOCTU YEJIOBEKA;

YBKAIOMIMNA COOCTBEHHYIO U UY)KYIO YHUKAIBHOCTD B
PA3JIMYHBIX CUTYyallUAX, BO BCEX (bopMax U BUaax
JeSITEIIbHOCTH.

JIP 10 3aboTsmuiics 0 3aIIUTe OKPYKAIOIIEH Cpelbl, COOCTBEHHOM 1
qy)XK0li 0€30MacCHOCTH, B TOM 4K CIie IU(POBOIA.

1.4. KotnyecTBO 4acoB Ha 0CBOeHHE padoueil MporpaMMbl y4eOHOM TUCHUIINHBI:
MaKCUMaJIbHOU yueOHOI Harpy3ku oOyuatomierocs 94 yaca, B TOM 4ucIe:
00s13aTeNbHON ayUTOPHON yueOHOM Harpy3ku odydatomnierocs 94 vaca;




2. CTPYKTYPA U COJEPKAHUE YYEBHOH JUCIHUIIJINHBI
2.1. O0bem yueOHOI TUCHHUIUINHBI U BUAbI y4e0HOI padoThl

Buj yueOHoi1 padoThI KoimmuecTBo
4acoB
MaxkcuManbHas yueOHast Harpy3Ka (BCEro) 94
O6s13aTenbHas yuebHast Harpy3ka (Bcero) 94
B TOM YHUCIJIE:
nabopaToOpHEIEC 3aHATHUS 24

Hrorosas arrecranms Bo 2 cemectpe B hopme ougpghepenyuposannozo 3auema




2.2. TemaTnueckuii IVIAaH M coJiepKaHue Y4eOHOH TUCHMILITHHBI « X UMMSI»

HaunmenoBaHmue pa3aeioB
H TeM

Coaepxxanue yueOHOro MaTepuaJa, jaboparopHbie padoThl

KoJa-Bo
4acoB

Yposen
b
OCBOCH
usi

2

4

Paznen 1 O0mas u Heopranuyeckasi XumMmsi

34

1.1 OcHoBHBIE
XUMHYECKHE OHATHS U
3aKOHBI

Pe3yabTaTbl 0CBOCHUSI YUeOHOH JeSITEJIbHOCTH

IIpeamerHbIe:

J0JIZKeH YMeThb - OOBSICHATh OHATHUS «BEILIECTBOY, «IIPOCTOE BEIIECTBOY, «CIOXKHOE BEILECTBOY;
OTIPENIeNIATh BAJICHTHOCTH XUMHUYECKHX 3JIEMEHTOB, COCTABIISATH (POPMYITBI COSAMHEHUH,
IIPOU3BOJUTH KAUECTBEHHBIN U KOJIMYECTBEHHBIN aHAJIN3 COCTaBa XUMUYECKUX COCIINHEHUN,
pemarh pacu€THbIE 3a]a4M Ha ONpee/IEHUE KOJIMYECTBA BEIIECTBA, HAXOKCHIE MaCCOBOW J10JIU
XUMHUYECKHX DJIEMEHTOB B CJI0KHOM BEILIECTBE

JAOJIKeH 3HATh - ONpelesieHns U GOPMYJIUPOBKH XUMHUYECKHX IOHSATUMN: BEIIECTBO,
XUMHUYECKHUH JIEMEHT, aTOM, MOJIEKYJIa, OTHOCUTEIbHBIE aTOMHAsI U MOJIEKYJIIpHAs MacChl,
AJJIOTPOIHSL, U30TOIIbI, 3JIEKTPOOTPULIATENILHOCTh, HAa3BaHUS XUMHUECKUX 3JIEMEHTOB, MOJIb,
MOJISIpHAsi Macca, MOJIIPHBIN 00beM ra3000pa3HbIX BEILECTB;

MertanpeameTHble: yMEHHE ONPEIEIATD LENb Y4eOHOM e TeNbHOCTH, HCKATh CPEJICTBA €€
OCYILECTBIIEHHs, paboTas Mo IUIaHy, CBEPSTh CBOM JICHCTBUS C LIETIbIO;

CO3/1aBaTh MOJIEIIU C BBIJICJIIEHUEM CYLIECTBEHHBIX XapaKTEPUCTUK 00BEKTa U MPECTABICHUEM UX B
3HaKOBO-CUMBOJIMUECKOM (hopMe; yCTaHaBIMBATh IPUUMHHO-CIIEICTBEHHOMN CBS3H MEXIY
CoJIep’KaHUEM 3TUX 3aKOHOB M HallMCAaHUEM XMMUYECKUX (POPMYI U ypaBHEHUH, GOPMYIUPOBATH
BBIBOJIbI, UCIIOJIb30BaTh PA3IMUHbIe HICTOUHUKHU JUI MOJMYyYeHUs XUMUYECKOH UHpOopMaIuu,
OILICHUBATh €€ JOCTOBEPHOCTb

®opmuposanue OK 01-05, JIP7, JIP10

CopaepxxaHue y4yeOHOIro MaTepuasa

Texnuka O0e30macHOCTH MPHU paboTax B KaOWHETE XUMUHU.

1. OcHoBHbBIE OHATHUSI XMMHMHU: BEIIECTBO, aTOM, MOJIEKYJIa, XUMUYECKHI 3JIEMEHT. AJTOTPOINHS.
ITpocTeie u cioxxHbIe BemecTBa. KauecTBEHHBIN U KOJMYECTBEHHBIN COCTaB BEILECTB.
XuMuyeckue 3Haku U popmyiel. OTHOCUTEIbHBIE aTOMHAsI U MOJIEKYJIsipHast Mmacchl. KonndecTBo

1-2




BemiecTBa. OCHOBHBIC 32KOHBI XMMHUHM . CTEXUOMETPUS, 3aKOH COXPAaHEHUs MacChl BELIECTBA,
3aKOH ITOCTOSIHCTBA COCTaBa BEIIECTB MOJIEKYJISIPHON CTPYKTYpPBI, 3aKOH ABOTaJapo U CIEACTBUS U3
HEro.

CamocrosiTesibHas padoTa:

NudopmManimoHHO- KOMMYHHKATHBHASI KOMIIETEHITUS - aHAIM3 TEMAaTUKH COOOIICHHH, TOKIaI0B,
MPOEKTOB 1O TeMaM: «HaHOTeXHOIOTHs KaKk MPUOPUTETHOE HAIIPABJICHUE PAa3BUTUS HAYKU U
pou3BOACTBa B Poccuiickoit deaepanumy.

1.2 TIlepuoauveckuii
3aKOH M MepHoInYecKast
CHCTEMa B CBeTe
COBpeMEeHHBIX
NpeaCcTaBJICHUH 0
CTPOEHMH aTOMA

Pe3yabTaThl 0CBOEHUSI YUeOHOM 1esITeILHOCTH

IIpexmeTHbIE:

JA0JI7KeH YMeTh - YCTaHABJIMBATh JBOJIIOIMOHHYIO CYIIHOCTh MEHJIEJICEBCKOM U COBPEMEHHOMN
(bOopMyITUPOBOK MEPHUOIUIECKOTO 3aKOHA, OOBICHATh (PU3MYECKH CMBICT CHUMBOJUKU
MEePUOINYECKON TaOIHIIbl XUuMudeckux 3rementoB [[.1.MenzaeneeBa (HomepoB Jie-

MEHTa, IepHoJia, TPYIIbl), NaBaTh XapaKTEPUCTUKY SIEMEHTOB MajbIX M OOJBIINX NEPUOIOB IO
ux nojoxxenuro B Ilepuonnueckon cucreme /1.11.Menneneesa

JA0JIZKeH 3HATH - CTPOCHHE aTOMa, COBPEMEHHYIO (JOPMYITUPOBKY NEPUOAMUECKOTO 3aKOHA,
CTPYKTYPY NMEPUOANYECKOMN CUCTEMbl XuMU4eckux anemeHToB .M. MenaeneeBa, puznueckuit
CMBICJI TOPSIAKOBOTO HOMEPA 3JIEMEHTA, HOMEpa Meproia U HoMepa rPYIIIbIL.

MeTtanpeamMeTrHble: YMEHHE YCTaHABIWBATH MPUYMHHO-CIIEIACTBEHHBIE CBS3H MEX]Y CTPOSHUEM
aToMa ¥ 3aKOHOMEPHOCTSIMH U3MEHEHUS CBOMCTB 2JIEMEHTOB U 00pa30BaHHBIX MU BEIIECTB B
nepuoiax u rpymnmnax, GopMyaupoBaTh BEIBOIbI, HCIIOJIB30BATh PA3TMUYHbIE HCTOUYHUKH JIJIS
MOJTyYeHUs] XUMUYECKON MH(OpMAIINH, OIICHUBATh €€ TOCTOBEPHOCTh

®opmuposanue OK 01-05, JIP7, JIP10

Coaep:xaHue y4eOHOIro MaTepuaJa;

2. Mlepunoanyeckuii 3axon JI.U.MenaeneeBa. [lepuonndeckas Tabiauna XUMHIECKIX JIEMEHTOB
— rpaduyueckoe 0ToOpakeHUe MepUoANYECcKOro 3akoHa. CTpyKTypa NepruoIn4eckoil TabauIbl:
nepuo bl (Masibie ¥ O0bIue), Tpynisl (r1aBHas U mobouHas). CtpoeHue aroma u [lepuoanueckuit
3akoH J|.M1.MenzeneeBa. Sapo (IpOTOHBI M HEUTPOHBI) U BIEKTPOHHAs 000104Ka. M30TONBI.

3. CtpoeHue aToma.

CrpoeHue 3JeKTPOHHBIX 000JI09eK aTOMOB 3JIEMEHTOB MAJIBIX MepHoa0B. OCOOEHHOCTH

CTPOGHUS AIEKTPOHHBIX 000JI0YEK aTOMOB DJIEMEHTOB OOJIBIINX MEPUOJIOB ( MTEPEXOTHBIX

aneMeHTOoB). [ToHsTHE 00 OpOUTAIISX, S-, P- M d-OpOUTAIN. DIEKTPOHHBIE KOHPUTYpAIIUU

aTOMOB XMMHYECKUX DJIEMEHTOB.

CospemenHnas popmynuposka [lepuoamueckoro 3axona J[.1.MeHeneeBa. 3naueHne nepuojuyeckoro




3aKOHa 1 nepnomxmecxoﬁ CUCTEMbI XUMHWYCCKHX DJICMCHTOB I[I/I MCHILCJ’ICGB& IJIA pa3BUTUA HAYKU U
IMIOHUMAaHMS XUMHUYIECKOH KapTUHBI MUpa.

CamocrosiTe1bHAs padoTa 00y4alOIIMXCS

HNHpopManinoHHO- KOMMYHHKAaTUBHAs KOMIIETEHIMS -10J00p HH(POPMALIMOHHBIX MaTEPUAJIOB IO
temaM: <«KuszHb u nesreabHocTh .M. MeHaeneesay

«[lepuognueckoMy 3akoHy OyJyliee He TPO3UT pa3pyILICHUEM. ..»

1.3 CtpoeHnnue BemecTBa

Pe3ynbTaThl 0CBOCHUSI Y1eOHOM AeATEJIbHOCTH

IIpexmeTHbIE:

J0JIKeH YMeTh - OOBSICHITh MPUPOAY XUMUYECKOU CBSI3U (MOHHOW, KOBAJIEHTHO,
METAJUINYECKOI) U MOJIAPHOCTH CBS3H U MOJSPHOCTh MOJIEKYJIbI, ONPEAEIATh THIIBI XUMHUECKON
CBSI3M B XUMUYECKHX COCIUHEHUIX, OOBACHATh MEXaHU3M OOpa30BaHMs KOBAJEHTHOMU CBS3U
(0OMeHHBIN M TOHOPHO-aKLENTOPHBIH), OOBACHATh 3aBUCUMOCTb CBOMCTB BEIIECTB OT UX COCTaBa
Y CTPOCHHUSI KPUCTANIMYECKHUX PEIIETOK;

JOJIZKeH 3HATB - [IOHATUE «KPUCTAIIINYECKAs pEUIETKA», OCHOBHBIE TUIIBI XUMUYECKOM CBSI3H:
KOBAJICHTHAs OJISIPHAs M HETOJISIPHAs, HOHHAs!, METAJIINYECKasl U BOJOPOAHAS, MEXAHU3M
00pa30BaHUs XUMHUECKUX CBSA3EH, B3aUMOCBS3b MEX/Y CTPOEHUEM, TUIIAMHU CBSI3U M CBOMICTBaMU
BEILECTB, ITOHATUE 3MYJIBCUNY, «CYCIIEH3UMN, «30JIN», «KOATYIIALMA», «CHHEPEZUCH»
MeranpeamMerHble: YMEHHE aHAIU3UPOBATH CTPOCHUE BEILECTB, CPABHUBATH CBOMCTBA BEILLIECTB
Ha OCHOBE MX CTPOEHMsI, 0000111aTh, BBISABIATh MPUUYUHHO-CIIEICTBEHHBIE CBSI3U MEXKIY
CTPOECHHEM, CBOWCTBAMM M THUIIAMH XMMHYECKON CBSI3U BELIECTB, (POPMYIUPOBATH BBIBOBI, IS
pelIeHts [TOCTaBIEHHOM 3a/1auk, HA0JI0/1aTh, UCIIONb30BaTh Pa3jIMYHble HCTOYHUKU IS
HOJY4YEeHUs] XUMUYECKOi nH(pOopMaIy, yMEeHHE OLIEHUTh €€ T0CTOBEPHOCTh

®opmuposanue OK 01-05, JIP7, JIP10

Conep:xanue yueOHOIro MaTepuaJa;

4.Buabl XUMU4YECKOH CBSI3M: MOHHAs, KOBAJIEHTHAs!, BOJOPO/IHAs, METaJUIMUECKasd. MeXaHu3M
00pa30BaHUs KOBAJICHTHOW CBsI3U (OOMEHHBIN M JOHOPHO-aKIIENTOPHBIH).

5.Kpucraniudeckue pemerku. MlonHble kpuctananueckue pemerku. CBoWCTBa BEIIECTB €
HMOHHBIM THIIOM KPUCTAJUIMYECKOU pelieTKH. MOJIEKYIIIpHBIE U aTOMHBIE KPUCTAJUIMYECKUE
pemeTkn. CBOMCTBA BEUIECTB C MOJIEKYJISIPHBIMU M aTOMHBIMH KPUCTAJUIMYECKUMU PEIIETKAMU.
Meramnnueckas cBA3b. MeTainueckass KpUCTAUIMYECKAst PELIETKA U METaJUIMUecKass XMMUYeCKas
CBS3b.

CamocrosiTeibHAasA padoTa 00y4arOIMXCs:
[ToBTOpEHME JEKIMOHHOIO MaTepuaia; paboTa co CIpaBOYHUKAMHU IO XMMHH 10 TaOJIHIIaM
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((ATOMHBIG, MOJICKYJIAPHBIC 1 HOHHBIC pemémn»

1.4 Bona. PacTBOpHBI.
DJIeKTPOJIUTHYECKAS
AMCCOIHALIUS

Pe3yabTaThl 0CBOEHUSI YUeOHOM T TeILHOCTH

IIpenmeTtHbIe:

JT0JI2KEeH YMETh - XapaKTeprU30BaTh BOAY KaK PACTBOPUTEIb, OOBSICHSATh 3aBUCUMOCTD
pPacTBOPUMOCTHU Ta30B, )KHUJIKOCTEH U TBEPABIX BELIECTB OT PA3IUYHBIX (PaKTOPOB, BHIPAKATH
KOHIIEHTPAIIMHU BEIIECTBA B PACTBOPE; IaBATh OMPEACICHUE «IICKTPOIUTHI» U «HEIICKTPOIUTHI,
OOBSACHATH MEXAHU3M SJIEKTPOIUTUYECKON TUCCOLMALIMY JIsl BEHIECTB C PA3IMYHBIMU TUTIAMU
XUMHYECKOU CBs3U, pCIIATh paC‘-IéTHI)IC 3ala4i Ha HAXOXKACHWHW KOHLCHTPALUU, MaccoBOU JO0JIN
pPacTBOPEHHOIO BELIECTBA, TOTOBUTH PACTBOPHI 3a/IaHHOM KOHIIEHTPALIUU

JAO0JIKEeH 3HATH - TOHSTHS «BEHIECTBOY, «CMECHY, «PACTBOPBD», «MACCOBAS JIOJISI PACTBOPEHHOTO
BEIIECTBA», «KOHIIEHTPALIUs PACTBOPAY», KUCTUHHBINA PACTBOPY, IIEPECHIIICHHBII PaCTBOP»,
((HaCBIIHGHHBIfI pacTBOpP», PACTBOPCCTCIICHD BJIeKTpOJIHTH‘ICCKOﬁ Jucconuanuu, CUJIbHBIC 1
CJa0bI€ ANEKTPOJIUTHI; KUCIOTHI, OCHOBAHUS M COJIM KaK 3JIEKTPOJIUTHI, CIIOCOOBI PEIICHUs
pacu€THBIX 3a7]a4 Ha HAXOXKJACHHWE MAaCCOBBIX JIOJIEH pPacTBOPEHHOIO BEIIECTBA B PaCTBOPE,
KOHIIEHTPAIlUU BEIIECTB B

MertanpeaMeTHble: YMEHHUE YCTAaHABJIMBATH 3aBUCHMOCTH MEXKIY KaYeCTBEHHOU U
KOJIMYECTBEHHOW CTOPOHAMH XUMHUYECKHX O0BEKTOB U MPOILIECCOB; HAXOAUTH CIIOCOOBI PEIICHUS
pacu€THBIX 3a7]a4 Ha HAXOXKJACHHWE MAaCCOBBIX JIOJIEH pPacTBOPEHHOTO BEIIECTBA B PACTBOPE,
KOHIIEHTPAIIMHU BEIIECTB B PACTBOPE, BBHIMOIHATH XUMUYECKUHN IKCIIEPUMEHT MOJTHOM
COOTBETCTBUHU C MPaBUIIAMH 0€30TIaCHOCTH, HAOIIO1aTh, aHAIM3UPOBATh, ONTUCHIBATH PE3YIIbTATHI
MIPOBEJICHHOTO YKCIIEPUMEHTa, (hOPMYIHUPOBATH BHIBOJIBI.

®opmuposanue OK 01-05, JIP7, JIP10

Conep:xanue yueOHOIro MaTepuaJa;

6. PacTBopbl. PacTBopuMocTh BemecTB. CrocOOBI BEIpaXKEHUS KOHIICHTPAIIHI PACTBOPOB.
MaccoBas 1011 paCTBOPEHHOTO BEIIECTBA

7. DNEKTPOJUTHYECKAS TUCCOIHAIUS. DICKTPOIUTHI U HEANEKTPOUTHI. CUIIbHBIE U Clla0bie
AeKTpOoJnThl. OCHOBHBIE MOJIOKEHUSI TEOPUU BIEKTPOJIUTUUECKON JUCCOLMAIIIT

8. JladopaTopHasi padora Nel «[IpuroTtoBieHne pacTBopa 3aJaHHON KOHIICHTPAIIHN.
Pemenue 3a1a4y Ha onpeesIeHne KOHIEHTPALlMU pacTBOPOB

Camocmoamenvnaa paboma odyuarouwuxca:

AHann3 coctaBa 00paslloB MUHEPATBHBIX BOJ, O3HAKOMIICHHE C METOJUKOMN BBIpAIIIMBAHUS
KPUCTAJUIOB IMIOBAPEHHOM COJIM UJIM MEAHOTO KYIOpOCca, KOHCTIEKTUPOBAHNUE METOJIHK,
MCCJIEI0BATENbCKUE OMBITHI 110 BBHIPAIIMBAHUIO KPUCTAJUIOB MIOBAPEHHOM COJIM B TOMAIIHUX

2-3

11




YCIIOBUAX

1.5 Kaaccunpuxanus
HEOPraHuYecKHX
COeIMHEHUH M uX
CBOMCTBA

Pe3yabTaThl 0CBOEHMS Y4eOHOIl 1eATeJILHOCTH

IIpenmeTtHbIe:

J0JIZKeH YMeTh - J1aBaTh OIPEJICICHUE U OTIEPHPOBATH CISAYIOIIUMU XUMUYECKUMH TMTOHATHAMU:
OKCH/Ibl, OCHOBAHUS, KUCIIOTHI; KJIACCU(PULIUPOBATh UX B CBETE TEOPHH NIEKTPOIUTUUECKON
JMCCOIMALINU; OOBACHATH CYITHOCTh XUMHUYECKUX CBOMCTB M CIIOCOOOB MOIY4EHUs], OTPAKATh
COCTaB KHUCJIOT, COJIEH, OKCUA0B M OCHOBAaHUM C IOMOIIBIO XUMUYECKHX (OPMYII, XUMUYECKUX
IIPOLIECCOB € ITOMOILBIK YPAaBHEHUN XUMUYECKUX PEAKIII

JAOJIZKeH 3HATD - [TOJIOKEHHS TEOPUH AIEKTPOIUTUUECKOM Tucconuannu; GopMyIibl U CBOWCTBA
BOXHEHIINX BEUIECTB U MAaTEPUAIIOB: CEpHasi, COJSHAsL, A30THAsI KUCIIOTHI, IMIEIOYH, OKCHIBI;
XMMHUYECKHE CBOMCTBA KJIaCCOB HEOPTaHUYECKUX COCTUHEHUH, 3HaU€HUE KJIACCOB HEOPTraHUYECKHX
COEIMHEHUH /17151 IPOLIECCOB METAIIII000paObOTKH

MeTanpeaMeTHble: yMEHHE YCTAHABJIMBAaTh 3aBHUCUMOCTH MEXIY KaueCTBEHHOH U
KOJINYECTBEHHON CTOPOHAMH XUMHUYECKHUX OOBEKTOB U IMPOIIECCOB; UCTIOIB30BAaTh B YUEOHOI 1
npo¢eCCHOHATLHOM EATENTbHOCTH XUMUYECKMX TEPMUHOB U CUMBOJIMKHU.

pemaTh NpPaKTUKO- OPUCHTHPOBAHHBIC PACUETHBIC 33]]a4H, BBIMOIHATH XUMUYECKUI
HKCIEPUMEHT IOJTHOM COOTBETCTBHH C MpaBUJIaMHU 0€30MaCHOCTH, HAOMI0AaTh, aHAIU3UPOBATb,
OIHCHIBATh PE3YIBTATHI MPOBEICHHOTO YKCIIEPUMEHTA, (JOPMYIUPOBATH BHIBOJIBI.
®opmuposanue OK 01-05, JIP7, IP10

Copep:kanue yue0HOro MaTepuaJia:

10

9. KwucaoTsl 1 uX cBoiicTBa. XUMUYECKHE CBONCTBA KUCIIOT B CBETE TEOPUU
ANEKTPOJIUTUYECKON AUCCOIUALIIH.
OcHoBaHuA U UX cBOlicTBA. XMMUYECKHE CBOMCTBA OCHOBAaHUI B CBETE TEOPUHU
AIEKTPOIUTHYECKON Aucconnanyv. OCHOBHBIE CITIOCOOBI MOTYUYE€HUsI OCHOBAHUM.

10. Coum u ux cBoiicTBa. Conu Kak MeKTpoauTsl. Colu cpeiHre, KUCIbIE H OCHOBHBIE.
XUMUYECKUE CBOMCTBA COJIEN B CBETE TEOPHUH AJIEKTPOITUTUYECKON THCCOIIMAIINH.

11. JIaGopaTopHas padota Ne2. «VcnblTaHue pacTBOPOB KUCIOT MHIUKATOPAMHU.
B3anMoielicTBHe KUCIIOT ¢ METallIaMH, OKCHJIaMU METAJIJIOB, C OCHOBAHUSIMH U COJISIMH»

12. J1abopaTopHas padora Ne3. «McnbplTaHHE PacTBOPOB IIEI0UEH MHIUKATOPAMHU.
BsaunmopeiicTBue mienodeit ¢ consimu. Pasiioxkenne HepacTBOpUMBIX OCHOBaHUU. [lonydenue u
cBOMCTBa aM()OTEPHOTO THPOKCHIA»

13. JIabopaTopnasi pabora Ne4. «B3aumoieiicTBrE COMeil ¢ METalIaMu U COJIeH IPYT C APYTOM.
I'uaponns cosel pa3auYHOro THITA

2-3
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CaMocrosiTe1bHasi pa0oTa 00y4alOIMXCsA: COCTABICHUE OIOPHOTO KOHCIIEKTa I10 TEMaM:
"Okcuapl: CBOMCTBA U MOTy4YeHHE", "DIEKTPOIUTUYECKAs AUCCOLMALIMSI KUCIIOT, OCHOBAaHUHN U
coent'.

1.6 Xumuueckue
peakuuu

Pe3yinbTaThl 0CBOCHUSI Y4eOHOM AeATeJIbHOCTH

IIpenmeTtHbIe:

J0JIZKeH YMeTh — KJIacCu(UIIMPOBATh BEIIECTBA U MPOIECCHI C TOYKHU 3PEHUS
OKHCJICHUSA-BOCCTAHOBJICHHSI, COCTABIIATh YPABHEHUS PEAKIMM ¢ TOMOLIBIO METOA IJIEKTPOHHOTO
Oananca, KJIacCH(PUIMPOBATh XMMHUYECKHE PEAKIUU T10 Pa3IMYHBIM MPU3HAKAM: YUCITY U COCTABY
IPOAYKTOB U peareHTOB, TeII0BoMY 3¢ dekTy, HanpaBieHuo, ¢pa3e, HATMYHUIO KaTaau3aTopa,
M3MEHEHHUIO CTENICHEN OKMCIIEHMSI 3JIEMEHTOB, 00Pa3yIOLIUX BEIECTBA; OOBICHATh CYIIHOCTb
XMMHUYECKHUX MPOLIECCOB, OOBICHATh 3aBUCUMOCTb CKOPOCTH XMMHUYECKOM PEaKLUU U MOJIOKEHUS
XUMHUYECKOI'O PABHOBECHS OT Pa3IU4HbIX (DAKTOPOB.

JOJIZKeH 3HATH - TUIIBl XUMUYECKUX PEaKLMH, MOHATUS «CTENEHb OKUCIECHUNY,
«BOCCTAHOBUTEIIbY, KOKHCIUTENbY», «CKOPOCTb XUMUYECKOW PEAKIIUN», « KaTaIIU3», « XUMUYECKOE
paBHOBECHE», METO/J] JIEKTPOHHOT0 OasnaHca ais cocraBieHus OBP, ¢akropsl, Biusmonme Ha
CKOPOCTb XUMHUYECKOU PEaKLIUU

MeTtanpeamMeTHble: yYMEHUE YCTaHaBIMBAaTh 3aBUCHUMOCTBH MEX]y KaU€CTBEHHOM U
KOJIMYECTBEHHOW CTOPOHAMU XMMHUYECKUX OOBEKTOB U MPOIIECCOB, HAXOUThH CIIOCOOBI pEIICHHUS
pacyeTHBIX 3334 110 XUMHUYECKUM (POpMYyJiaM U YpPaBHEHUSIM; BBIMOIHATE XUMHUYECKHM
HKCIIEPUMEHT B MTOJIHOM COOTBETCTBUU C MpaBUiaMH 0€3011acHOCTH, HaOIoAeHue, GUKCUpoBaTh U
OIMCHIBATh PE3YNIbTATHl NPOBEAECHHOIO 3KCIIEPUMEHTA, IPOBOJUTh CaMOCTOSTENbHBIN IOUCK
XUMHUYECKON MHPOPMAIUH C UCIIOJIb30BAHUEM PA3IMYHBIX UICTOYHUKOB (HAyYHO-TTOMYJISIPHBIX
U3JJaHUH, KOMIIBIOTEPHBIX 0a3 JaHHBIX, pecypcoB VHTepHeTa).

®opmuposanue OK 01-05, JIP7, JIP10

Copepxxanue y4eOHOIro MaTepuaJa:

14. Knaccuduxkanus xumnyeckux peakuuii. OBP. Boccranosurens u okucienue. Meroa
3IIEKTPOHHOT0 OanaHca JUIsl COCTABJICHUS YPAaBHEHNUH OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLIUH.
ITonsATHE O CKOPOCTH XMMHUYECKUX PEAKIUI. 3aBUCUMOCTh CKOPOCTH XUMUYECKUX PEAKIIUNA OT

pa3INYHbBIX (PAaKTOPOB: MPUPOIBI PEATUPYIOIINX BEIIECTB, UX KOHIIEHTPALUH, TEMIIEPATypPHI,
MOBEPXHOCTU CONPUKOCHOBEHUS U UCMOJIb30BaHUS KaTalnu3aTopoB. OOpaTUMOCTh XMMHUYECKUX
peakuuil.

15.J1aGopaTopHasi padora NeS
«3aBHUCUMOCTh CKOPOCTH XMMHUYECKOHN peakliiy OT MPUPOJIbI PEarupyIOIINX BEIIECTB,

2-3
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KOHILICHTpALUU, TEMIIEPATYPhl U IOBEPXHOCTH COITPUKOCHOBEHUSD.
«PelieHne IKCIePUMEHTAJIBbHBIX 32/1a4 (MPOBeleHUe WIeHTUPUKALMU HEOPTraHUYECKHUX
BeIECTB)»

CamocrosiTe1bHast padoTa 00y4YarOmMXcs:

HNHpopMannoHHO- KOMMYHHKAaTUBHAsl KOMIIETEHIMSI — IOATOTOBKA JOKJIAl0B, COOOLIEHUH
MaTEepUasIoB M0 TeMaM «JEKTPOJIU3 U €ro IPUMEHEHU», «l aJbBaHOIIACTHKA, IaIbBAaHOCTEIHS,
padunHupoBanue», «KaTtanus, KaTaau3aToOpbl, HHTHOUTOPHIY.

1.7 MertaJLiIbl M
HEeMeTaJJIbI

Pe3yabTaTbl 0CBOEHUS YUeOHOM eSITeJILHOCTH

IIpexmeTHbIE:

JA0JI7KeH YMeTh — XapaKTepHu30BaTh COCTAB, CTPOCHUE, CBOMCTBA, MOJYyYCHHE U IPUMEHEHHE
BakHeimux MetamwioB (IA u Il A rpymnm, antoMuHuS, Kene3a, a B eCTECTBEHHO-HAyYHOM Tpoduie
Y HEKOTOPBIX d-32JIEMEHTOB) U UX COCIMHEHMI, COCTaB, CTPOEHUE, CBONCTBA, MOJIyYCHUE U
npuMmeHnenue BaxHeimux nemeramioB (VIII A, VIIA, VIA rpynm, a Takxke a3ota u ocdopa,
yriiepojia U KpeMHHUsI, BOJIOPOJIA) U UX COCAMHEHUI; 3aMMChIBATh XUMUUECKUE YPAaBHEHUSI PEaAKIIHi;
BBITIOJIHSITH JIJAOOPATOPHBIC 3a/IaHUsI B MIOJTHOM COOTBETCTBHH C MPaBHIIAMH 0€30IMaCHOCTH
JAO0JI7KEeH 3HATD - TUIIBl KPUCTAUIMYECKUX PEIIETOK METAJIJIOB, MIOHATHE "JIEKTPOXUMUYCCKUM PSiJT
AKTUBHOCTH MeTaJuIoB", "CIIJIaBbl METAIIOB", 0COOCHHOCTH XUMUYECKUX U (PU3UUECKUX CBOWCTB
METaJIOB, UCIIOJIb30BaHNE HEKOTOPBIX METAJUIOB U CIUIABOB B MPO(PECCHOHAIBHON JIEATETLHOCTH;
0COOCHHOCTH CTPOCHHS HEMETAIIJIOB, CBOMCTBA HEMETAJNIOB, 0COOCHHOCTH B3aUMOJICHCTBUS
HEMETAJUIOB C KMCIIOPOJIOM U IIEI0YaMH, OKHCIUTEITbHO-BOCCTAHOBUTEIHHBIC CBOMCTBA TUITMYHBIX
HEMETAJUIOB, IPUMEHEHHUE HEMETAJIIOB

MeTanpeamMeTHble: YMEHHE YCTAaHABIUBATH MPUYUHHO - CJIEJCTBEHHBIE CBSI3H MEX]y CTPOSHUEM
Y CBOMCTBAaMHM; CPaBHUBATh CBOMCTBA METAJIJIOB M HEMETAIIJIOB, IPUMEHSThH MOJIYYEHHbIE YMEHUS
J1s1 ©6€30TMacHOT0 MCTIOb30BaHMS BEIIECTB U MATEPHAJIOB B OBITY W HA IPOU3BOJCTBE, BHITIOJIHATH
XUMHUYECKHUH SKCIIEPUMEHT, COOMI01asi TEXHUKY 0€30MacHOCTH U MpaBujia 0OpalieHus ¢
AKTHBHBIMH METAJUIAMHU U KUCJIOTAaMU; TTIPOBOJIUTH CAMOCTOSITEIIbHBINA MMOUCK XUMUYECKON
nH(GOPMAIIUHU C HCTIOTH30BAHUEM PA3THYHBIX UCTOYHUKOB (HAYUYHO-TIOMYISPHBIX U3TAHUIA,
KOMITHIOTEPHBIX 0a3 JaHHBIX, pecypcoB MHTepHETa); MPUMEHSITh MOTy4YE€HHBIE YMEHHUS JIJIS
0€30MacHOT0 UCTOIH30BaHMS BEIIECTB U MATEPUAIIOB B OBITY W Ha MPOHU3BOJICTBE.

®opmuposanue OK 01-05, JIP7, IP10

Coaep:xanue yueOHOT0o MaTepHaJia:

16. MeTanjbl: 0COOEHHOCTH CTPOSHHSI aTOMOB U KpHCTAIIOB. DH3MUYECKIE CBOMCTBA METAILIOB.
Knaccugukaius MeTanioB o pa3InyHbIM IPU3HAKaM. XUMUYECKHE CBOWCTBA METAJIJIOB.
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DIEKTPOXUMHUYECKHUH Psiji HAIPsDKEHUs MeTayyioB. Metamiorepmust

17. HemeTtayuibl: 0cOOEHHOCTH CTpoeHUs aToMOB. HemeTaisl — npocteie BewecTna. [lonoxenue
HemetaiuioB B [ICX0O JI. 1. MenneneeBa

CamocrosiTe1bHAs padoTa 00y4YalOIIMXCH

HNHpopMalnoHHO- KOMMYHUKAaTHBHAsl KOMIIETEHIIMS — IOATOTOBKA JOKJIaJI0B, COOOLICHUH,
AIIEKTPOHHBIX MPE3CHTAIMH T10 TeMaM K ITyOJIMYHON 3aluTe:

«Posnp METAIUIOB B UCTOPUY YEJI0BEUECKOM IMBUIM3ALMU. MIcTOpHs OTeuecTBEHHON

yepHoil MeTayutypruu. CoBpeMEeHHOE METAIITypruiecKoe pOr3BOACTBO»

«Mcropus 0TeUeCTBEHHOM LIBETHOM MeTaulypruu. Poib MeTauioB U CIUIaBOB B HAYYHO-
TEXHUYECKOM IIPOrPECCH.

«Poxparomue com — rajoreHsh»

«McTopust IBEICKON CITUYKU

Pazgen 2 Opranuyeckasi Xummsi

60

2.1 OcHOBHBIE OHSITHS
OpPraHuYecKoii XUuMHH U
TeOpHUsi CTPOEHU S
OPraHMYecKux
coeIUHeHUM

Pe3yiabTaThl 0CBOEHUSI Y1eOHOM AeATeJIbHOCTH

IIpexmeTHbIE:

JOJI’KEH YMEeTh — JaBaTh OIPEEICHUE U ONIEPUPOBATh CIECIYIOIMMU XUMUYECKUMU MOHATHAMMU:
YIJIEPOJHBIN CKeNeT, (yHKIMOHAIbHAs TPYIINa, U30MEepHUsl, TOMOJIOTHS; XapaKTepHU30BaTh B CBETE
TEOPUHU XUMHUYECKOTO CTPOCHUSI OPTaHUYECKUX COEIMHEHHM CBOMCTB OCHOBHBIX KJIaCCOB
OpPraHUYECKUX COeIMHEHUH, KIacCU(pUIMPOBATH OPraHMUECKUE BELIECTBA IO CTPOCHHUIO
YIIIEPOAHOIO CKEJIeTa U HATMYUIO (DYHKIMOHAJIBHBIX TPYII, KJIacCCU(PUIMPOBATh peakluu B
OpPraHMYeCcKOl XMMHH, pellaTh pacuéTHbIE 3a/1a4l [0 XMMUYECKUM (OpMYJIaM U YpaBHEHUSAM
JA0JIKeH 3HATh — OPMYIUPOBKY OCHOBHBIX MOJIOKEHUN TEOPHUH XUMUYECKOTO CTPOEHUS
OpPraHUYECKUX COeIMHEHUH, KJIacCH(UKALIMIO OPTraHUYECKUX BELIECTB IO CTPOCHUIO YIIIEPOJAHOTO
CTEeKJIa U HATMUUIO (QYHKIMOHAIBHBIX TPYII, KJIACCUPUKAIUIO peaKlUid B OpraHMueCcKON XUMUU:
pEaKIMU IPUCOETUHEHUS (THIPUPOBAHUS, TAJIOTEHUPOBAHUS, THPOTaloreHUPOBAHMS,
TUApaTaliK), peaklMK OTIIEIUIeHHs (JeTUIpUPOBaHHUSI, JETUPOraloreHUPOBaHNs, IeTUAPATALIIH ),
peaKIuy 3aMEIIEeHNs, PEaKIINN U30MEPHU3ALUN).

MertanpeamerHble: yMEHUE UCIIOIB30BaHUs B y4eOHOH U npodeccnoHalbHOM 1eATeNbHOCTH
XUMHUYECKHX TEPMHHOB M CUMBOJIMKH, aHAJIN3a U CPABHEHUSI TPU3HAKOB OOIIETO M pa3IMyHOIO B
THTIOJIOTUY PEAKLINN JUIsl HEOPTAHUYECKOW M OPraHUYECKOW XUMUHN

®opmuposanue OK 01-05, JIP7, JIP10

Coaep:xanue yueOHOTro MaTepHaJia:

18. IlpeameT opraHu4ecKoOi XMMHM: IPUPOTHBIE, HCKYCCTBEHHBIEC M CHHTETUYECKHE
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opr.seiniecTBa. Teopusi CTpoeHUs1 oprannyeckux coeqnnennii A.M. byrieposa.

19. Knaccudukanus opraHnyecKux BelecTB: 110 CTPOCHUIO YTIIEPOAHOTO CKEJIeTa U HATHYUIO
(GyHKIIMOHATIBHON TPy

20 OcHOBBI HOMEHKJIATYPbI OPraHUYECKHUX BEIIECTB.
Knaccudukanus peakiuii B opraHu4ecKOi XUMHH.
Pemenue pacuéTHBIX 33729 HA HAXOXKJICHUE MOJICKYISIPHON (DOPMYIIBI OPraHUYECKOTO BEIIECTBA

CamocrosiTesibHAasi padoTa 00yYAKO M XCS:

NudopmaninoHHO- KOMMYHUKATUBHASI KOMIIETEHIUS — TIOJITOTOBKA JTOKJIAJ0B, COOOIIEHHU,
ANIEKTPOHHBIX Mpe3eHTaluil 1o TeMaM: <«OKu3Hb u gestensHocTh A.M.byTneposay

«Pob 0TeUeCTBEHHEIX YUYCHBIX B CTAHOBJICHUH U PA3BUTHUHN MI/IpOBOI>'I OpI“aHI/ILIeCKOI\/JI
XUMUW». «COBpEMEHHBIE MTPEACTABICHUS O TEOPUH XUMHUYECKOTO CTPOCHUS»

2.2 YriieBoAOpOAbI H X
NPUPOIHbIE HCTOYHUKHI

Pe3yiabTaThl 0CBOEHUSI Y4eOHOM AeATeJIbHOCTH

IIpexmeTHbIE:

J0JIKeH YMeThb — Ha3blBaTh OPraHUYECKHUE BEIIECTBAa 110 TPUBUAIBHOMN MU MEXKyHApOIHOU
HOMEHKJIaType U OTPa)kaTh COCTAB COEAMHEHUH C MOMOILBIO XUMUYECKUX (popMy,
XapaKTepU30BaTh COCTaB, CTPOEHHUS, CBOMCTB, ITOJIyU€HNUE U IPUMEHEHNE Ba)KHEHIIMX KJIACCOB
YTJI€BOAOPOAOB (JIKAHOB, IIMKJIOATKAHOB, AIKEHOB, AJIKHHOB, apEHOB) M UX HanboJiee 3HaUUMbIX
NpeJICTaBUTEIIEH, 3aUChIBATh YPABHEHUSI XUMUYECKUX PEAKIINH, pelIaTh pacuéTHBIE 3a/1a4H Ha
HaXO0XXJICHUE MOJIEKYIISIpHON (hOPMYIIbI OPraHMUECKUX COCAMHEHUH, BBIMOIHATD XUMHUYECKHUH
HKCIIEPUMEHT B IIOJHOM COOTBETCTBUU C MpaBUJIaMU O€30MACHOCTH.

JAOJIZKeH 3HATh — HAa3BaHUSI OPraHWYECKHX COCMHEHHMH ¢ y4ETOM MPUHAIIEKHOCTHU K KaccaM
OpraHMYECKUX COCIUHEHUN, XMMHUYECKHE CBOMCTBA alKaHOB (HA MpUMEpe METaHa U 3TaHa),
JIKEHOB (Ha MpUMepe STUIIEHA), aAIKMHOB (Ha MpUMeEpe alleTUIICHA), TUEHOBBIX YIIIEBOIOPOIOB (Ha
npumepe OyraauneHa-1,3 u u3omnpena), cnocoObl mepepadoTKu HeTH, TOHATHE «KATAUTUTUUECKUI) U
«TE€PMUYECKHI» KPEKHUHTH.

MertanpeamerHble: yMEHHE YCTaHABIMBATh 3aBUCHMOCTH MEXAY KaUeCTBEHHOU U
KOJINYECTBEHHON CTOPOHAMHU XUMHUYECKHUX OOBEKTOB U MPOLIECCOB, HAOMI01aTh, aHAJTU3UPOBATD,
(UKCUPOBATh, OMTUCHIBATH PE3YIHTATHI IPOBEICHHOTO YKCIIEPUMEHTA, JIENaTh BHIBOJIBI, IPOBOIUTH
CaMOCTOSITENIbHBIA TTOMCK XUMHUECKOH MH(POPMAILIUU C UCIIOJIB30BAHUEM PA3IHMYHBIX HCTOYHUKOB
(Hay4HO-TIONYJISIPHBIX M3AaHUM, KOMIBIOTEPHBIX 0a3 AJaHHBIX, pecypcoB HTepHeTa), 00BACHATH
XUMHUYECKHE SIBJICHUS, IPOUCXOAALINX B IPUPOJIE, OBITY U Ha IPOU3BOJICTBE.

®opmuposanue OK 01-05, JIP7, IP10

Coaep:xaHue yueOHOIro MaTepmuaJa:

30
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21. AnKaHbI: TOMOJIOTHYECKHUI pAaa, I3OMCPUA U HOMCHKJIATypa aJIKaHOB.

22 XuMu4ecKue CBOICTBA aJIKAHOB (METaHa, 3TaHa): TOPEHNUE, 3aMeIlIcHIe, Pa3IoKEeHUE, JeTHIPUPOBAHHE.

N

23.IlpupoaHble HCTOYHUKH YIJIeBOAOPOa0B. [IpuponHsIii ra3: cocTaB, IpUMEHEHHE B Ka4eCTBE TOILINBA.
Hedtb. Coctas, cBoiicTBa 1 nepepabotka HedTH. [leperonka Hedtu. Herenpomykral.

24. ANKeHbI: 3TUJICH, €0 MOJyYeHHE (IETUAPHUPOBAHUEM dTaHA, JCTIOTUMEepH3aIneH 1mo-
muaTIIeHa). [ 'oMonornyeckuii psijt, n3oMepus, HOMEHKJIATypa allkeHOB

25. lnensl U Kaydyyku. XuMu4eckue cBoiictsa 0yraauena-1,3 u nzonpena [lonstre o nueHax xax
YTJII€BOJIOPOJIaX C ABYMs ABOMHBIMHU CBSA3sIMU. ConpsKeHHbIE TUEHBI.

26. AJIKHHBI: alleTUIICH, XHMUYECKHE CBOICTBA alleTHIIeHA: TOpeHHe, 00eCcIIBeUrBaHne OPOMHO BOIFI,
MPUCOCMHEHHI XJIOPOBOJIOPOIA U THIPATAIHS.

27. IlpuMeHeHUe aneTHIeHA HA OCHOBE CBOKCTB. MeKKJIaccoBasi H30MePHsi ¢ aJIKaTHEHAMU.

28. Apensl. ben3oJ. Xummdeckre CBOWCTBA OCH30a: TOPEHNE, PEaKIINU 3aMelleHus (TalIoTeHUpOBaHHE,
HUTPOBaHWE).

29. I'openue yrieBoaoB. BeiBoa ¢popmy.1 mo npoagykraM ropeHus

30. JIabopaTopHas padora Ne 6 «OOHapy)eHHE yTiepoaa U BOJAOPOIa B OPraHUICCKOM
COCTMHCHUUY

31. JIabopaTopHuasi padora Ne 7. «[IpoBeeHre kKaueCTBEHHOM pEaKIMKM Ha HETIPEIeIbHbIC
YIII€BOJIOPOABI»

32. JlabopatopHas padora Ne 8 «[lonydyeHue aneTuieHa U J0Ka3aTeIbCTBO €r0 HEMpeIeIbHBIX
CBOUCTB»

CaMmocTosiTe1bHasi padoTa 00y4alOIMMXCs: U3TOTOBJIEHUE HATJIAHON TabIuIbl « Y TIEBOAOPOIbI.
Xumuueckue cBoiicTa. [lonydeHue u mpuMeHeHue»

KoHcnektupoBanue, cocTaBlieHHe TE3UCOB HMH(POPMAIIMOHHOTO MaTepHaja 1o TeMaMm:
"[lonyuenue cuHTE3 - ra3a ¥ BOJOpOAa U3 MeTaHa'",

"IluknonapaduHbl, UX CTPOCHHUE, HAXOXKAECHUE B IPUPOJIE, TPAKTUYECKOE 3HaUeHHe" (BO3MOKHO
CO3JIaHUE AJIEKTPOHHON MIPE3EHTALIUHU T10 TEME),

"BaxxHeire BUAbl KaydyKoB M UX MPUMeHEeHHe" (BO3MOXKHO CO3/IaHHEe HIEKTPOHHON Mpe3eHTallun
o TemMe),

" HedTb, cocTaB u cBoiicTBa",

"®pakiuronHas neperonka Hedpru. Kpekunr. Apomartuzanus HeTenpoayKToB",

"Jkonornyeckre NpodIeMbl, BOZHUKAIOLIME TpU HedTenepepadoTKe»,

"[IpuMenenne yriieBo0po10B B Moeil mpodeccun”

2.3 «Kucaopoagocoaep:xa-

Pe3ynbTaThl 0CBOCHHUSI Y1eOHOM JeSITeTbHOCTH

24
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ue OpraHn4eCKue
COCAMHCHU S

IIpenmeTtHbIe:

J0JIZKeH YMeTh — KJIacCU(UIIMPOBATH OPTaHUYECKUE COSTMHEHHI 1O KIlaccaM HM3- 38 HATIWYHS
(GYHKIIMOHATIBHOH TPYIIIbI, HA3bIBATh KUCIOPOI0COACPIKAIINE OPTaHUIECKUE COSTUHEHMS,
OOBSICHATP BIMAHUE (DYHKIIMOHAIBHBIX TPYIII HA CBOWMCTBA ajbJAETHIOB, CIIUPTOB, OPTaHUYECKUX
KHCJIOT, 3aIUCHIBATh (OPMYJIBI KHCIOPOIOCOIEPIKAIIUX OPTraHUIECKUX COSITUHEHHI,
aHATM3UPOBATh XHWMHUYECKHE CBOMCTBA OPraHUYECKUX COSAUHEHHM, BBIMOIHATh XMMUYECKUN
AKCIEPUMEHT B IIOJIHOM COOTBETCTBHU C MPABUJIAMH TEXHHKH O€30MaCHOCTH, PEIIaTh PacYETHHIC
3a1a9n

J0JIZKEH 3HATH — XapaKTEPUCTHKY Ba)KHEHINUX MPECTABUTEIICH KIIACCOB OPTraHUYECKUX
COCMHEHUI: METaHOJIa U 3TAHOJIa, CIIOKHBIX 3()UPOB, JKUPOB, MBI, aJIbACTHIOB ((hOPMAIIBICTHIOB
U areranpAeruja), KeTOHOB (alleToHa), KapOOHOBBIX KUCIOT (YKCYCHOW KHCIIOTHI)
MeTanpeaMeTHble: yMEHHUE UCIIONB30BaTh B Y4eOHOU M MPO(ECCHOHAIBHON AEATEIbHOCTH
XUMHYECKHX TEPMHUHOB ¥ CHMBOJIMKH, HA0I01aTh, PUKCHUPOBATh, aHAJTM3UPOBATH, JIEIAaTh BBIBOIBI
IIPY U3yYSHUH CBOWCTB OPTaHUYECKUX COCTUHEHUH, YCTaHABINBATH 3aBUCHIMOCTD MEXIY
Ka4eCTBEHHOW M KOJMYECTBEHHOW CTOPOHAMH XMMUYECKHX OOBEKTOB H MIPOIIECCOB, TPOBOIUTH
CaMOCTOSITENIbHBIA TIOMCK XUMHYECKONH MH(POPMAIIUN C HCIIOJIb30BAaHHEM PA3TUYHBIX HCTOUHHKOB
(Hay4HO-TIOMYJISIPHBIX M3JaHUI, KOMIIBIOTEPHBIX 0a3 JaHHBIX, pecypcoB MHTepHeTa).
®opmuposanue OK 01-05, JIP7, JIP10

Coaep:xaHue y4eOHOIro MaTepuaJa:

33. Cnuprtsl U ¢enonl. [mapokcuinpHas rpynna kak GyHKimonanbHas. [ToHsTHE 0 IpeeTbHBIX
OJIHOATOMHBIX CIUPTaX.. XHMHYECKHE CBOMCTBA ITAHOJIA

34. Anpaeruanl U KeToHbl. [loHsTHE 00 anpaeruaax. AnbAeTHaHAS TPYITA Kak (QyHKIIMOHATBHAS.

dopManbIerua U ero CBOMCTBA: OKUCICHUE B COOTBETCTBYIOIIYIO KUCIIOTY, BOCCTAHOBIICHUE B
COOTBETCTBYIOIIMHI CIIUPT.

35. KapGoHoBbIe KHCI0THI. XUMHUUYeckre cBoiicTBa. [lonyuenne kapOOHOBBIX KUCIIOT.
CocTaB, cTpoeHne, HOMEHKJIaTypa CcJI0KHbIX 3¢upoB. CBolcTBa ClI0XKHBIX 3(HpoB. Kupbl.

36.'opeHue KMCI0POACOAEPKAINUX OPraHNYecKHX BeulecTB. BbiBoa ¢opmyJt o npoaykram
ropeHus

37. YrieBoabl: TII0K03a, CaXxapo3a, Kpaxmall, LIeJUTi0103a. [ 110K03a — BEIIecTBO C IBOMCTBEHHON
byHKIMEeN — aabAeruA0CIUpPT, XMMUYECKHE CBOMCTBA, 3HAUEHHE B KUBOU MPUPOJAE U KU3HU
4eJI0BEKa

38. JlaGopatopHas padora Ne9. «KauecTBeHHBIE peakI1 HA OJHOATOMHBIE CIIUPThI. M3yueHue
CBOICTB ATHUJIOBOTO CIUPTA Kak pacTBopuTess. [IpoBeieHre KaueCTBEHHOW peaKy Ha
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MHOI'OATOMHBIC CITMPTBD)

39. JIaGopaTopuas padora Nel0 «IIpoBeneHue peakiuu «cepeOpsiHOTO 3epKajiay, H3ydeHue
B3aMMOJICHCTBUS anbaeruaoB ¢ ruapokcuioM meau(ll).» «/3ydeHne cBOWCTB KapOOHOBBIX KHCIIOT

40. JlaGopaTopHas padora Nell «M3ydeHue cBONCTB INIIOKO3BD»)

CamocrosiTe/ibHasi padoTa 00y4YalIIUXCsl: COCTaBIeHne cXeMbl 10 TeMme «KapOoHOoBbIE
KHCJIOTBI: CBOWCTBA, IIOJY4YEHHE, IPUMEHEHHE (HA IPUMEPE YKCYCHOM KUCIIOTHI)»

[ToaroroBka coobiieHui, pedepaTos, AEKTPOHHBIX MPE3EHTAINH 110 TeMaM: « XUMUS
YTJIEBOJOPOAHOTO CHIPBS U MOs Oyymias npodeccuny. «YTJIeBOI0POIHOE TOILIUBO, €T0 BUIBI U
HazHayeHHne». «CUHTeTUYEeCKUE KayuyyKu: HCTOPHs, MHOrooOpa3ue U MepCreKTUBbIY.

2.4 A3oTocoaep:kaimue
OpraHuveckKue
coeqnHeHus. Iloumepsl.

Pe3ynbTaThl OCBOEHUSI Y4eOHOM AeATeJIbHOCTH

IIpexmeTHbIE:

J0JIKeH YMeTh — aHaJIM3UPOBaTh CTPOEHUE AMUHOCOIEPKAIIMX YIIIEBOJOPOI0B, YCTaHABIUBATD
HNPUYMHHO — CJIE/ICTBEHHbIE CBSA3HM MEX/y CTPOCHHUEM M CBOMCTBAMHU aMUHOCOIEPKaIUX
YIJIEBOJIOPOAOB; paccMaTpUBaTh OMOJIOITMYECKYIO POJIb OEJIKOB U HYKJIEMHOBBIX KHUCIIOT; PEIaTh
pacu€THble 3a7auyM, KJlacCU(PULUPOBATH BOJIOKHA, I1JIACTMACChI

JO0JIZKeH 3HATh: CTPOEHUE aMUHOCOJEpKAIIKX YIJIEBOJOPOJIOB; CBOMCTBA aHUJIMHA, KaK
apOMaTUYECKOI0 AMUHA; MOHATHE aMUHOKHUCIIOT, UX CTPOEHUE U CBOWCTBA; HA3HAYCHHE
aMUHOCOIep KAIllUX YIIIEBOAOPOOB JUISl )KUBBIX OPraHU3MOB; CIIOCOOBI pelIeHHs pacu€THBIX 3a/ad,
CTPOEHHUE U MOHATUE MPUPOJIHBIX U CUHTETUYECKUX MTOJTUMEPOB, UX

CBOMCTBA, CTPOCHHE U IPUMEHEHHE

MeTanpeaMeTHble: YMEHUE YCTaHABIMBATh 3aBUCHUMOCTH MEXy KadueCTBEHHOU U
KOJIMYECTBEHHOW CTOPOHAMU XMMHUYECKHX OOBEKTOB U MPOLIECCOB, HAOMIOAAaTh, AHAIU3UPOBATD,
(UKCUPOBATh, OMUCHIBATh PE3YyJIbTATHI MPOBEAEHHOTO SKCIIEPUMEHTA, JIeNIaTh BBIBO/IbI, IPOBOIUTH
CaMOCTOSITENIbHBIN MMOMCK XUMUYECKON HH(OPMALIMK € UCTIOJIB30BAHUEM PA3IMYHBIX HCTOUHUKOB
(HayyHO-TIONYJISIPHBIX M31aHUH, KOMIBIOTEPHBIX 0a3 1aHHBIX, pecypcoB VHTepHeTa), 00BACHSTD
XUMHUYECKHE SIBJICHUS, IPOUCXOIALINX B IPUPOJIE, OBITY M HA IPOU3BOJICTBE.

®opmuposanue OK 01-05, JIP7, JIP10

CopaepxxaHue y4eOHOro MaTepuaJa;

20

41. Amunbl. [Tonarue 06 amuHax. Anudarndeckue aMUHbI, UX KiacCu(UKalus 1 HOMEHKIIATypa.
XuMHYEeCKHE CBOMCTBA AMMHOB.

42. AMUHOKMCJIOTHI.

43 Beaku. [lepBuynas, BTOpuyHast, TPETUUHAS CTPYKTYPhI OETIKOB. XUMHUECKUE CBOICTBA OEIIKOB:
ropeHue, JeHaTypauusi, TUAPOIIN3, IBETHBIE PEAKIIHH.
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44, TlnacTMacchl M BOJIOKHA KaK MOJUMePHbIe (BBICOKOMOJIEKYJISIPHbIE) COeTMHEHUs

45. JlaGopaTopHas padora Ne 12. KauecTBeHHbIE peakUy Ha OEIKH.
CBolicTBa BOJIOKOH U IIJIaCTMAacC.

46.IToBTOpEHNE NMPOIIEHHOT0 MaTepuaJia

47. NuddepeHunpoBaHHbIii 3a4eT

CamocrosiTesibHAasi padoTa 00yYAO M XCS:

HNHubopManinoHHO — KOMMYHHKATUBHAS KOMIIETCHIIHSI- TOATOTOBKA K MMyOJIUYHOMN 3alIUTE TPOCKTOB,
MPE3EHTALUM, CTYICHUYECKUX Ta3eT [0 TeMaM:

«beJiku — OCHOBA KU3HU»

«OxpaHa OKpY>KaoIIeH cpesibl OT XUMUYECKOTO0 3arpsi3HeHus. KomnuecTBeHHbIE XapaKTePUCTUKHI
3arpsi3HEHUS OKPYXKAIOLEl Cpeab»

«3aiuTa 030HOBOT0 KpaHa OT XUMUYECKOTO 3arpsi3HECHUS

Bcero:

94

JlaGopaTopHBIX paboT

24
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XapakTepucTHKA OCHOBHBIX BU/I0B JAeSITEJIbHOCTH O0y4yarommxcsi (Ha YpOBHe Y4eOHbIX
el cTBHIA)

Ymenua

3anucpiBaTh HEOPraHUYECKHE U OPraHMYECKUE BEIIECTBA, OTPakas MX COCTaB C TIOMOIIBIO
XUMHUYECKHX (HOPMYIT

H300paxaTh XMMHUYECKHE MPOIECCHl C MOMOIIBI0 YPAaBHEHUH XUMHUYECKUX peaKIui

OrniepupoBath CIEIYIONIUMUA XUMUYECKUMHU MOHATUSMHU: BEIIECTBO, OTHOCUTEIIbHbIC aTOMHAS U
MOJIEKYJISIpHAsI MacChl, MOH, MOJISIpHAsi Macca, MOJISIPHBINA 00BbeM ra3000pa3HbIX BEIIECTB,
BELIECTBA MOJIEKYJISIPHOIO U HEMOJIEKYJIIPHOTO CTPOEHUS, PaCTBOPBI, SJIEKTPOIUTHYECKAS
JIUCCOLIMAIINS, CKOPOCTh XUMHUECKON peaKIMK, YIIepOoIHbIN ckeneT, GQyHKIMOHaIbHAas rpymnmna

YcranaBiuBaTh HpPI‘IPIHHO-CJICIICTBGHHOfI CBA3U MCXKAY COACPIKAHUCM 3aKOHOB COXpPAaHCHUA
MacCcChlI BE€IIECTB U ITOCTOAHCTBA COCTaBa W HAIITMCAHUEM XHMHUYCCKUX (bOpMy.]'[ u ypaBHeHI/Iﬁ

Hcnonp3oBaTh B yueOHOI U npodeccroHalbHON 1eSTeIbHOCTH
XUMHUYECKUX TEPMUHOB U CUMBOJIMKHU

KnaccupunupoBarh XUMHUECKHE PEAKIMU MO PA3JIMYHBIM IIPU3HAKAM: YUCITY M COCTaBY
IPOJYKTOB U peareHToOB, TeII0BoMY 3¢ dekry, HanpaBieHuto, Ga3e, HAUTMYHIO KaTaau3aTopa,
U3MEHEHUIO CTETEeHEeH OKUCIIEHUS 3JIEMEHTOB, 00Pa3yIONIMX BEIECTBA.

YcranaBiauBaTh 3aBUCUMOCTH MEXK/Yy KaU€CTBEHHOW U KOJIMYECTBEHHOM CTOPOHAMU
XUMHUYECKHX OOBEKTOB M MPOIECCOB

Pemrate pacueTHble 3a7a4d IO XMMHUYECKUM (OPMYIIaM U YPaBHEHUSIM

3nanus

Baxxneimune XMMU4eCKUe NOHTHS: BEILIECTBO, XUMUYECKHUH JIEMEHT, aTOM, MOJIEKYJIA,
OTHOCHTEJIBHBIE aTOMHAsI U MOJIEKYJISIPHAs MacChl, HOH, AJUIOTPOIUS, U30TOIbI, XUMUYECKAs
CBsI3b, JJIEKTPOOTPULIATEIBHOCTD, BaJICHTHOCTD, CTENIEHb OKMCIIEHUS, MOJIb, MOJIIPHAs Macca,
MOJISIPHBIIA 00BEM, BEIIECTBA MOJICKYJISIPHOTO M HEMOJIEKYIISIPHOTO CTPOCHUS, pACTBOPEI,
JJIEKTPOJIUT U HEAIEKTPOIIUT, DJIEKTPOJIUTHYECKAs JUCCOLUALINS, OKUCIIUTEIDb U
BOCCTaHOBUTEIIb, OKUCIIEHUE U BOCCTAHOBIICHHE, TEIUIOBOU AP (QEKT peakuu, CKOPOCTh
XUMHUYECKON PEAKLUU, KaTallu3, XUMUYECKOE PAaBHOBECUE, YITICPOIHBIN CKENET,
(GyHKIMOHaIbHAs TPyIIa, U30Mepus, TOMOJIOTUS

OCHOBHBIE 3aKOHBI XUMUU: COXPAHEHHUSI MAaCChl BEUIECTB, IOCTOSIHCTBA COCTABA,
MIEPUONYECKUIN 3aKOH

OCHOBHEBIC TCOPHUHN XUMHHU: XHUMHYECKOM CBs3U, BHGKT”pOHHTI/I‘ICCKOﬁ aucconuanu, CTpoOCHUA
OpTaHUYCCKUX COG)II/IHCHI/II\/’I

3aBUCHUMOCTh CKOPOCTH XMMHUYECKON PEAKIINH U MOJIOKEHNS XMMUUECKOTO PaBHOBECUS OT
pa3NInYHbIX (PAaKTOPOB

Baxneiimme BemecTBa 1 MaTepUalibl: OCHOBHBIE METAJUIbI U CIUIABBI, CEpHAast, COJIsTHAs, a30THAs
U YKCYCHAsi KUCJIOTBI; IIENI0YH, aMMHUaK, MUHepaibHbIe yI0OpEeHHsI, METaH, TUJICH, alleTHIIEH,
OEeH30J1, 9TaHOJ, KUPBI, MbLIIa, TJIIOK03a, caxapo3a, KpaxMal, KJeT4daTka, OeTKH, UCKyCCTBEHHBIE
Y CUHTETUYECKHE BOJIOKHA, KAYUyKH, MJIACTMACCHI;
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3. YCJOBUS PEAJIN3AIIMA YUYEBHOM JUCIHUIIINHBI
3.1. TpeGoBaHusA K MUHMMAJIBLHOMY MAaTePHAJIbHO-TEXHUYECKOMY 00ecreYeHn o

Peanuzarus mporpamMmbl y4eOHON AMCIUIUIMHBI TpeOyeT Hanmuuus ydeOHOro kaOWHeTa
«XUMUIY.

OO0opyoBaHue y4eOHOTro KaOMHETA:

- TOCAJIOYHBIX MECT 10 KOJIMYECTBY O0YUArOIIHUXCS;

- CTYIIbS;

- JIOCKa KJIacCHasl;

- Ta0OpaTOPHbBIE CTOJIBI;

- paboyee MeCTO MpernoaBaTels;

- mKaQbl A5 XpaHEHUs] PEaKTUBOB, XHUMHUYECKOH MOCYIbI, 000PYA0BaHMUS;
- celi( I XpaHEHUs PCaKTHBOB

[TpuGopsl u ycTpoiicTBa:

- BEChl aHAJTUTUYECKUE C PA3HOBECOM

- BEChl TEXHUYECKUE C PA3HOBECOM

- TEPMOMETp PTYTHBIN cTeKIsIHHBIN Taboparopusblii B 1° C ot 0° C o 100° C
- MHUKPOCKOII OMOJIOTUYECKH

- OaHs BoJsiHAs 1a00OpaTOpHAs C AJIEKTPUUECKUM MOJOTPEBOM

- IeYb TUTEJIbHAS

- DJIEKTPOILIUTKA JabopaTopHas

- CIUPTOBKA

Crenibl, TaOJIMIIBI, JIAKATEI

- I[lepuonnyeckas cucrema snemeHToB J1.11. Menaeneena
- «PacTBOPUMOCTB KHCIIOT, OCHOBAaHUM, COJIEH B BOJE»

- «Ps HanpsHKEHU METaJIoB»

- «[IpaBuna TeXHUKH OE30MTACHOCTH

- «Knaccudukarusi OpraHn4ecKuX BEIIECTBY

- «Ilogroroska x EI'D mo xumun»

YueOHble HAMISIHBIC TOCOOUS:

- HHCTpYKTUBHas Tabnuua «l[IpaBuia TeXHUKU 6€30MaCHOCTH B KAOWHETE XUMUNY,;

- CTIPaBOYHOE Y4eOHOE MOCOOHe MO HEOPTaHUIECKON XUMUH

- KoJuteKIus «BoJlokHa: HaTypalbHbIE U CHHTETUYECKHE)

- METOIMYECKUE PEKOMEH/IAIMH 10 BBITOJIHEHHUO 1a00paTOPHBIX PabOT 10 XUMUU;

- METOJINYECKUE PEKOMEHAIINH 10 BBIIOJHEHUIO BHEAYIUTOPHON CaMOCTOATEIHHONU paboThI

TexHuueckue cpesicTBa 00yueHus
- KOMIIBIOTEP M MTPOTPaMMHOE 0OecTieueHIe
- TEJIEBU30D

JlelicTByIOIIAs HOPMATUBHO-TEXHUUECKAs M TEXHOJIOTHYECKasd JOKYMEHTAIINS
- [IpaBUJIa TEXHUKHU 0E€30MacHOCTH U HpOHSBOJICTBGHHOfI CaHUTapuu.

TEMbI HHANBU Y AJIBHBIX ITPOEKTOB

- HanotexHonorust Kak NpuOpPUTETHOE HAMIPABIIEHUE PAa3BUTHS HAYKH U MPOU3BOJICTBA
B Poccuiickoit @enepanuu.
- AJUIOTpONUSI METAJUIOB.
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- Kuznp u gesrenbHocTh JI.M.Menneneena.

- «[leproanueckomy 3aKoHy OyayIiee He TPO3UT pa3pyLICHUEM. .. »

- Cunre3 114-ro snemenTa — TpuyM( pOCCHIICKUX (PU3UKOB-SICPIIUKOB.

- M3oTonsl Bomopoaa.

- Ucnonp30BaHue painOaKTUBHBIX U30TOIIOB B TEXHUYECKHUX LEIISIX.

- PenTreHoBckoe u3my4eHue U €ro UCMOJb30BaHUE B TEXHUKE U MEIULIMHE.

- [Ipumenenwue TBepaOrO U ra3o00pa3zHoro okcusa yrieposaa (IV).

- I'pyboaucniepcHbie cUCTEMBI, MX KJIacCU(UKALMS U UCIOIb30BaHUE B MPO(EeCcCCHOHATBHON

JESTEIIbHOCTH.

- [IpumeHeHune cycieH3uil U SMYJIbCHUIA B CTPOUTENBCTBE.

- MuHepasisl ¥ TOpHBIE TIOPOABI KaK OCHOBA JIUTOC(hEPHI.

- PactBopb! Bokpyr Hac. Tumbl pacTBOpPOB.

- Bona kak peareHT u cpena AJi1 XMMHUYECKOI0 IIpoLecca.

- Kuznsb u gesrenpHocTh C.AppeHnyca.

- Bkiaj oTeuecTBEHHBIX YUEHBIX B Pa3BUTHE TEOPUU IEKTPOIUTHUUECKOM TUCCOLUALINN.

- YcTpaHeHue )KeCTKOCTH BOJIbI Ha MTPOMBIIIJICHHBIX MPEANPUATHSX.

- CepHas KHCIOTa — «XJIE€0 XUMHUECKOW IPOMBIIIITICHHOCTHY.

- Hcnionb30BaHre MUHEPATBHBIX KUCIOT Ha MPEANPUATHAX PA3THUHOTO MPOQUIISL.

- OKCHJIBI U COJIM KaK CTPOUTEIbHBIE MAaTEpUAIIbI.

- Ucropus rurca.

- [loBapeHHas coJib KAK XUMHUYECKOE ChIPBE.

- MHoronukuii kapOOHAT KaJbIUs: B IPUPOJIE, B IPOMBIILIICHHOCTH, B OBITY.

- Peakuuu ropenust Ha MpoOU3BOJICTBE U B OBITY.

- BupryansHoe MoenupoBaHue XUMUYECKUX MPOLIECCOB.

- DIIEKTPOJIU3 PACTBOPOB 3JIEKTPOIHUTOB.

- DIIEKTPOIIU3 PACILIaBOB DJIEKTPOIUTOB.

- [IpakTryeckoe MpUMEHEHHUE IEKTPOIN3a: padhMHIPOBAHKE, TAIbBAHOIIIIACTHKA,

rajabBaHOCTETHSI.

- Ucropus nomyueHus: ¥ Npou3BOACTBA aTIOMUHUS.

- DIEKTPOIUTHYECKOE NOTYYeHNE U paQUHUPOBAHUE MEIH.

- Xuzns u gesreasHocTs ['.J]pBH.

- Ponp MeTaioB B UCTOpHUM YesIOBEeUECKON HUBHIM3aLMu. cropus oTeduecTBEHHOM
yepHOoil Metamypruu. CoBpeMEeHHOE METaJLITypruuecKoe MPOU3BOICTBO.

- Uctopust oTeuecTBEHHOM LIBETHOM METAJTypruu. Pojib METaioB U CILJIaBOB B
Hay4YHO-TEXHUUYECKOM MpOrpecce.

- Koppo3ust MeTaninoB 1 ciocoObl 3aLIUTHI OT KOPPO3HUH.

- NUnepTHble nin 651aropoHbIE Ta3bl.

- Poxxnaromue com — rajoreHsl.

- cropust mBeACKON CIIMYKH.

- Uctopust BOSBHUKHOBEHUS U PAa3BUTHUSI OPraHUYECKON XUMHH.

- )Kusnsp u gearenpHocts A.M.byTtieposa.

- Butanusm u ero kpax.

- Posib oTedecTBEHHBIX yUEHBIX B CTAHOBJICHUH U Pa3BUTUU MUPOBOM
OpraHUYECKON XUMUHU.

- CoBpeMeHHbIE IPECTABICHUS O TEOPUH XUMUYECKOTO CTPOSHHUSI.

- DKOJIOTHYECKUE ACTIEKTHI UCIIOJIb30BAHUS YIIIEBOJOPOIHOTO ChIPbSL.

- DKOHOMUYECKHE ACTIEKThI MEKTYHAPOIHOTO COTPYAHUUYECTBA 110
MCIIOJIb30BAaHUIO YIJIEBOIOPOJIHOTO CBIPBSI.

- Uctopust OTKpBITHS U pa3paOO0TKH Ta30BBIX U HEPTIHBIX MECTOPOXKICHUM B
Poccutickoit denepanuu.

- XuMusl yTIeBOJOPOTIHOTO CHIPhS M MOsI OyayIas mpogeccusi.

- YTI1€eBOAOPOJHOE TOIIMBO, €0 BU/IbI U HA3HAUCHHUE.
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- CHHTETHYECKHUE KayuyKHU: UCTOPHSI, MHOT00Opa3ue U MepPCIeKTUBEL.

- PesnHOTEXHUYECKOE POU3BOJICTBO M €r0 POJIb B HAYYHO-TEXHUYECKOM IPOTrpecce.
- CBapovHOE MPOU3BOCTBO U POJIb XUMHUH YTIIEBOJAOPOIOB B HEM.

- HedTh 1 ee TpaHCTIOPTHPOBKA KAaK OCHOBA B3aUMOBBITOJIHOTO MEXTyHAPOIHOTO
CoTpyHUYECTB

3.2. UudopmanuonHoe odecriedeHne 00yueHust
[lepeueHb peKOMEHAYEMbIX YYEeOHBIX H3JaHUi, VHTEpHET-pecypcoB, JIONOIHHTEIBHOM
JTUTEPaTyPhI

Jast o0yuaommxcs

1. Taopuensa O. C., OctpoymoB M. I'. Xumwms nns mpodeccuii W crenualbHOCTEH
TEXHUYECKOTO MpOoQuis: YIeOHUK A CTYH. YUpexkIeHHH cpel. npod. oOpa3oBaHus. —
M., 2019.

2. T'abpuensn O. C., OctpoymoB U. I'., Octpoymona E. E. u ap. Xumus mist npodeccuii u
CIEIHMAbHOCTEH €CTeCTBEHHO-HAYYHOTO MpOoduis: yueOHUK ISl CTYA. Y4pekKIEeHUN
cpen. mpod. oopazoBanus. — M., 2014.

3. Taopuensn O. C., Octpoymo M. I'. Xumus s npodeccuil U crnenuagbHOCTEH
COLMAIbHO-9KOHOMHYECKOTO M TyMaHUTApHOTO mpodwmiel: y4yeOHUK [UIS  CTY.
yupexeHuit cpes. npod. oobpazoBanusi. — M., 2014.

4. YO.M. Epoxun Xumust (yuebnuk).- M.: Macrepctso, 2016

Jis npenogaBareJisi:

1. ®enpepanbnbiii 3akoH oT 29.11.2012 Ne 273-®3 «OO6 oOpa3oBanuun B Poccuiickoit
denepaunun.

2. IIpuka3z MunuctepctBa oOpazoBanus u Hayku PO ot 17.05.2012 Ne 413 «O06 yTBepKaeHUH
(denepasbHOro TOCYAapCTBEHHOTO O0pa30BaTEIbHOTO CTaHAApPTa CPEeIHETo (ITOJHOTO0) OO0IIero
o0pa3oBaHU.

3. [Ipuka3z MunucrepcTBa oOpazoBanus u Hayku PO ot 29.12.2014 Ne 1645 «O BHeceHun usme-
HeHuii B Ilpuka3 MunucrepctBa obpazoBanus u Hayku P ot 17.05.2012 Ne 413 “O6
YTBEPXKACHUH (PelepabHOrO TOCYAAPCTBEHHOTO 00pa30BaTENbHOIO CTaHAApPTa CPEIHEro
(momHOTO) 00I1IeTO0 00pa30BaHUs " ».

4. Ilucemo JlenapramMeHTa rocy1apcTBEHHON MOJUTHKYU B cpepe MOJATOTOBKU paboUnX KaJpoB U
JAITIO Munobpuayku Poccun ot 17.03.2015 Ne 06-259 «PexkomeHmanuu 1Mo OpraHu3alud
MOJIyYEHUsI CpEAHEro 001Iero o0pa3oBaHus B Mpeesax OCBOCHHsI 00pa30BaTENIbHBIX IPOrpaMM
cpenHero nmpoheccuoHambHOro 00pa3oBaHus Ha 0a3e OCHOBHOTO O0IIEro 00pa3oBaHUs C YIETOM
TpeOoBaHUll (eepanbHBIX TOCYIapCTBEHHBIX 00pa30BaTENIbHBIX CTAHJAPTOB MU IOJydaeMoun
npodeccuu WK CHeHalbHOCTH CPEeTHEro MPo(ecCHOHATLHOTO 00pa30BaHUs».

5. Tabpuensn O.C., JIpicoBa I'.I'. Xumusi: kHura g npenogaBaresis: y4eOHO.-METOJUYECKOe
mocooue. — M., 2018.

6. M'abpuensu O.C. u ap. Xumus 11 npodeccuii U CIEIUaTbHOCTEH TEXHUIECKOTO PO IS
(anekTpoHHOE mpuioxkenue) - http://academia-media.kz/catalogue/4831/39101/

HuTepHer — pecypcsl:
http://dim-spo.ru/ -opunmansuerii caiitt OI' BIIOY  «JIuMUTpOBrpagCcKuii TEXHUUECKUI
KOJLTEIIK
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4. KOHTPOJIb 1 OIIEHKA PE3YJbLTATOB OCBOEHHS YYEFHOI

TACIATITAHBI

KoHTpOob 1 OLICHKA pe3ylnbTaTOB OCBOEHUS AUCLMILINHBI OCYIIECTBIIAETCS IIPENOAABATEIEM
B IIpollecce MPOBENEHUsS MPAKTHYECKUX 3aHATUH M Ja0OpaTOpHBIX pabOoT, TECTUPOBAHHS, a
TaK€e BBIMOJIHEHUS 00Y4aloMMHCA UHANBUAYAIbHBIX 3a/1aHUM, IPOEKTOB, UCCIIEJOBAHUI.

Pe3ysabTarhl 0CBOCHUS Y4€OHOM M CIUTIINHbBI

D®opMBbI U METOBI
KOHTPOJISl M OLIeHKH
pe3yJabTaToOB 0CBOEHHS

IIpeamerHbIe:

YcBoeHHDBIE 3HAHNSA:

BaxxHeiinmyne XuMu4eckue MOHATHSA . BEIECTBO, XUMHUYCCKHH
3JIEMEHT, aTOM, MOJIEKYJia, OTHOCUTEJIbHbIEC aTOMHAs U
MOJIEKYJISIPHAS] MACChl, MOH, AJUIOTPONUS, U30TOIbI, XUMUYECKASI
CBSI3b, DJIEKTPOOTPHUIIATEIbHOCTh, BAJICHTHOCTH, CTEIICHb
OKHCJICHHUS, MOJIb, MOJISIPHASI Macca, MOJISIPHBIH 00beM, BEIIeCTBA
MOJIEKYJIIPHOTO U HEMOJIEKYJIIPHOTO CTPOEHHUSI, pACTBOPBI,
ANEKTPOIUT U HEJIEKTPOJIUT, FIEKTPOIUTUYECKAS JUCCOLUALINSA,
OKHCJIMTENb H BOCCTAHOBUTEIIh, OKHUCIICHHE U BOCCTAHOBJICHHUE,
TEIUIOBOH 3P PEKT peakiuu, CKOPOCTh XUMUIESCKOU PEAKITHUH,
KaTajin3, XMMUYECKOE PaBHOBECUE, YTIIEPOIHBII CKENET,
(byHKIMOHATBHAS TPYITA, H30MEPHSs, TOMOJIOTHS

YcTHBIE U PpOHTANIBHBIE
OIPOCHI.

TectupoBaHue Mo TemMam
paznenoB 1 u2

OcHoOBHbIE 3aKOHBI XHMHHU U OCHOBHbIE TEOPHUU XUMUU:
COXpaHEHHUsI MacChl BELIECTB, IOCTOSHCTBA COCTaBA,
NEPUOANYECKUI 3aKOH XUMHUECKOH CBSI3U, DIEKTPOIUTHIECKON
JIUCCOITUAIINH, CTPOCHHUS OPTaHUYECKUX COCTMHEHUI

YcTHBIE U PpOHTANILHBIE
OIPOCHI.

TectupoBaHue Mo TemMam
paznenoB 1 u 2

XuMHYeCKHH A3bIK U CHMBOJINKA

VYcTHbIE U QpOHTANIBHBIE
OIPOCHIL

OcBoeHHBIC YMCHHSA:

Ha3sbiBaTh H3y4eHHBIE BEIIECTBA M0 «TPUBUATILHOW) WU
MEKIYHapOAHON HOMEHKIIAType

OreHuBanme
HCIIOIB30BaHUA XUMUYECKOH
TEPMHUHOJIOTUH HA 3aHSITHSX,
HKCIIEPTHAS OIICHKA
BBITIOJTHEHUH JTA0OPATOPHBIX

pabot Nel-12

OHpEIle.]'IﬂTL: BaJICHTHOCTb M CTCIICHb OKHCJICHHA XHMHUYCCKUX
9JICMCHTOB, THII XHUMHYECKOU CBSI3U B COCAUHCHUAX, 3apsa] HOHA,
XapaKkTep CpCAbl B BOJHBIX pacTBOpax HEOPTraHNYCCKUX
CO@}II/IHGHI/II\/'I, OKHCJIIMTCJIb W BOCCTAHOBUTCIIb, MNMPUHAAICIKHOCTDH
BCIICCTB K PA3JIMYHBIM KJIACCAM OPIraHUYCCKUX COC,Z[I/IHGHI/Iﬁ

TectupoBanue Mo TeMam
paznenoB 1 u 2

00BbSICHATBH: 3aBUCHMOCTh CBOMCTB BEIIECTB OT HMX COCTaBa M
CTPOCHHUSI; TIPUPOY XUMHUYECKON CBSI3U (MOHHOHM, KOBAJICHTHOM,
METaJUIMYECKON), 3aBUCUMOCTh CKOPOCTH XMMHMUYECKOW PEaKluuu U
MTOJIOKEHUSI XUMUYECKOTO PABHOBECHS OT PA3IMYHBIX (PaKTOPOB

9KCIIEPTHAS OICHKA
BBHITIOJTHEHUST Tab0paToOpHOI
pabotbr No5

NPOBOJMTH XMMUYECKUI JKCIIEPUMEHT B IIOJITHOM COOTBETCTBUHU
¢ mpaBuiamMu 0e30MacHOCTH, HabII0aTh, PUKCHPOBATH U
ONMCHIBATh PE3YJIbTAThl IPOBEJEHHOTO dKCIIEPUMEHTA

JKCIIEPTHAs OLEHKA
BBITIOJTHEHUST JTAOOPaTOPHBIX

pabot Nel-12

MeranpeamerHble:

- UCIIOJIb30BAHUC PA3JIMYHBIX BUIOB MO3HaBaTeIbLHOMI

9KCIICPTHA OIICHKA 5TAaIlOB
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ACATCIIBHOCTH U OCHOBHBIX MHTCIIJICKTYAJIbHBIX onepaunﬁ BBITIOJIHCHU A U 3allIUThI

(mocTaHOBKH 3a/1a4M, (POPMYIMPOBAHUS TUIIOTE3, AaHAIN3A U JJIEKTPOHHBIX IPE3CHTALUH,
CHHTE3a, CPaBHEHMs, 0000ILEHNs, CUCTEMATH3aL1H, BbIABICHUS UHJUBHYAJIbHBIX
IIPUYMHHO-CIIEACTBEHHBIX CBS3€H, IIOMCKA aHAJIOTOB, MH(POPMALMOHHBIX,
(opMynHpOBaHUs BBIBOIOB) [UI PELIEHUs IOCTABICHHON 3a7auy, | UCCIEJ0BATEIbCKUX
IIPUMEHEHNUE OCHOBHBIX METOJOB I103HaHUs (HAOII0ACHMS, IIPOEKTOB

HAyYHOTO SKCIIEPUMEHTA) JJIsl U3YUYEHHUS PA3IMUHBIX CTOPOH
XUMHUYECKHX O0BEKTOB H MPOIIECCOB, C KOTOPHIMH BO3HHUKACT
HEO0OXOIMMOCTb CTAJIKMBATHCS B MPOeCcCUOHANBHOM cdepe;

- MCII0JIP30BAHNE PA3IIMYHBIX UICTOYHHUKOB JUISI IOJTY4EHHUSI AKCIIEPTHAS OLICHKA 3aILUThI
XUMHUYECKON MH(OPMaIUK, yMEHUE OLIEHUTh €€ JOCTOBEPHOCTb 3JIEKTPOHHBIX [IPE3EHTALHH,
JUTSL JOCTHOKEHHSI XOPOIIUX PE3yIbTaTOB B MPO(ECCHOHATLHON OLICHMBAHME COCTABIICHUS
chepe; OINOPHBIX KOHCIEKTOB,

JIOKJIaJIOB, COOOIICHUI,
HETPaJUIIHOHHBIE BUIbI
KOHTPOJISI: KPOCCBOP/IBI,
TOJIOBOJIOMKH, PeOYCHI,
BHKTOpI/IHI)I
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