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1. TIACHOPT PABOYEM ITIPOI'PAMMBI YUYEBHOM
NTUCHUIIJINHBI

OV .09 Xumus
IHosicHuTEeIBLHAA 3aIIUCKA

[Iporpamma  oOmieoOpa3oBaTenbHOM  y4eOHOM ~ JUCHUIUIUHBL  «XUMHUSI»
NpeaHa3HaYeHa JJIs U3YYEeHHMs] XMMUU B MPOQPECCHOHATBHBIX 00pa30BaTENbHBIX
opranmzauuax CIIO, peanusyoomux o00pa30BaTENbHYI0 NPOTPAMMY CPEIHETO
oOmiero o00pa3oBaHMsl B Tpeferaax OCBOCHHS OCHOBHOM mpodeccuoHaTbHOM
obpazoBatenbHoil mporpammbl CIIO (OIIOIT CITO) Ha 6a3e OCHOBHOTO OOIIETO
oOpa3oBaHus MpU MOATOTOBKE KBATU(DPUIIMPOBAHHBIX pabOuUX, CIHYyKalUX,
CHEIUAINCTOB CPEAHETO 3BEHA.

[Iporpamma pa3paborana Ha ocHoBe TpeOGoBanuii ®I'OC cpennero obiiero
o0pa3oBaHusA, TMPEABIBISIEMBIX K CTPYKTYpe, COIEPKaHUIO U pe3ysbTaTaM
OCBOCHHUS Y4e€OHON JUCHUIUIMHBI «XUMH», B COOTBETCTBUU ¢ PekoMeHnanusamu
[0 OpraHu3aly NOJYYeHHs CPeTHEro 0011Iero o0pa3oBaHus B MpeiesiaX OCBOCHHUS
o0pa3oBaTeIbHBIX MPOTPaMM CPEIHETO MPOQPECCUOHANTBHOTO 00pa3oBaHus Ha O6aze
OCHOBHOTO 00mIiero o0pa3oBaHUs C YYETOM IIpumepHO OCHOBHOU
o0Opa3oBaTeIbHOM MpOrpaMMbl CpeaHero ooOiiero o0pa3oBaHMs, OJ00PEHHOM
pemieHreM (deneparbHOro y4eOHO-METOAMYECKOTO OOBEIUHEHHUsI IO OO0IIeMy
obpazoBanuio (mpoTokoa ot 28 utons 2016 r. Ne 2/16-3).

Coneprxanue nporpaMMbl « XUMUSI» HAIIPABJICHO HA JOCTHXKEHUE CIETYIOMIMNX
neJen:

* ¢opmupoBaHWE Yy OOydYalONIMXCA yMEHUS  OLIEHUBATh 3HAYUMOCTH
XUMUYECKOTO 3HAHMS JJIsI KaKJI0TO YEIOBEKA;

* (dopmupoBaHUE y 00YJAIONIUXCS [IETOCTHOTO MPEACTABICHUS O MUPE U POJIU
XUMUUA B CO3/IaHUM COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTUHBI MUPA;
yMEHHSI OOBACHITH OOBEKTHI U MPOIECCHl OKPYXKAIOIIEH NeHCTBUTEILHOCTH:
IIPUPOJHOMN, COLUMAIBHOM, KYJBbTYPHOW, TEXHUUYECKOM CpElIbl, — HCIIOJIb3Ys
JUISL 3TOr0 XUMUYECKUE 3HAHUS,

* pa3BUTHEC y 00YyYaIONIUXCsl YMEHUN pa3iandarh (HaKThl U OLICHKH, CPABHUBATH
OLICHOYHBIE BBIBOJBI, BUJETh HX CBSI3b C KPUTEPUSMH OLIEHOK U CBA3b
KPUTEPUEB C OMpPENENIEHHON CHUCTEMOW IIeHHOCTeH, (opmMymupoBaTh U
000CHOBBIBaTh COOCTBEHHYIO MTO3HIIHIO;

* mpuoOpeTeHne OOYYarONIUMHUCS OMbITa Pa3HOOOPA3HOW JEATEITHHOCTH,
MO3HAHUS W CaMOIO3HAHWS, KIIFOYEBBIX HABBIKOB, NMECIOIINX YHHUBEPCAIHEHOE
3HAYEHWE ISl PA3IMYHbBIX BUIOB JIEATETLHOCTH (HABBIKOB PEIICHUS TPOOIIeM,
NPUHSTHS ~ PEIIeHWH, TIOWCKAa, aHamm3a W 00paboTkM WH(POpPMAIINH,
KOMMYHUKATHBHBIX HAaBBIKOB, HABBIKOB W3MEPEHUH, COTPYJAHHYECTBA,
0e301acHOro o0panieHus ¢ BEIMIECTBAMH B TOBCETHEBHOM JKU3HU).

B mporpamMmy BKIIOYEHO coOJiepXaHUE, HampaBiIeHHOE Ha (POPMHUPOBAHHUE Y

CTYJACHTOB KOMIIETEHIINM, HEOOXOAMMBIX sl KadecTBeHHOro ocBoeHus OIIOII
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CIIO na 6a3ze OCHOBHOTO OO0IIEro o0pa3oBaHUs ¢ MOJYYEHUEM CPEIHEro OOIIEro
o0pa3oBaHusl; MPOrpaMMbl MOJATOTOBKY crieUanucToB cpennero 3seHa ( [IIICC3).

[Iporpamma  MOXET  HMCHOJB30BATBHCS  JIPYTUMU  TPOheCCHOHATHHBIMH
o0pa3oBaTeIbHBIMM  OpPraHU3alUsAMH,  PEATU3YIOLIUMH  O0pa30BaTENbHYIO
nporpamMmy cpeaHero oouero oopazoanus B npezaenax ocsoenus OIIOIT CIIO na
6a3e ocHoBHOrO obuiero oopaszosanus (IIIICC3).

1.1. Ob61acTb NpuMeHeHUs1 pado4eil MPOrpaMMbl

PabGouas mnporpamma y4yeOHON HAMCLUMIUIMHBI SBISIETCS YAacThIO MPOrpPaMMBbI
IOJArOTOBKM CHEIMAIUCTOB cpeaHero 3BeHa B coorBeTcTBUU ¢ PI'OC cpennero
obmero obpazoBanuss 1 ®I'OC CIIO no cnenumansaoctu 08.02.11. Ynpasnenue,
AKCITyaTalust U 00CIYKMBaHWE MHOTOKBAPTHUPHOTO JOMA.

PabGouas mnporpamma y4yeOHOW AMCHMUIUIMHBI MOET OBITh HCHOJB30BaHA
IpENnoiaBaTes MM JUIsl  OCYIIECTBIEHUS  001e00pa30BaTENbHOM  IOATOTOBKU
CHELMATIUCTOB CPEIHEr0 3BEHA €CTECTBEHHOHAYUYHOT O IPOQUIIS.

1.2. MecTo y4yeOHOH AHCHUIJIMHBLI B CTPYKType MPOrpaMMbl MOATOTOBKH
CTIENHAJIMCTOB CPeTHEro 3BeHa:
JlucrmiuinHa  BXOJUT B 00meoOpa3oBaTeNbHBI IMKI M OTHOCUTCA K
0011e00pa3oBaTeIbHBIM YUECOHBIM JUCITUTIIIHHAM .

1.3. Hean u 3agaum y4eOHOM MUCUMILVIMHBI — TPeOOBaHMS K pe3yJbTaTam
OCBOCHHS Y4eOHOH TUCHUIIMHBI:

OcBoenune coaepxkanus yueOHon aucruiuinabl OY/J[.09. Xumus obGecrieuynBaet
JOCTIKEHNE 00YJaIONIUMUCS CIEAYIOMUX Pe3yIbTaTOB:
* IUYHOCMHBIX.
— YyBCTBO TOPJOCTH U YBAXEHUS K HUCTOPUH U JOCTIKEHUSIM OTCYECTBEHHOM
XUMHYECKOM HAayKH; XUMUYECKH TPaMOTHOE TIOBeJIeHHE B TpOodeccHoHaTbHOM
NESTENBbHOCTH W B OBITY TpH OOpalleHud ¢ XUMHYECKHMMH BEIeCTBAMH,
MaTepHallaMy U MPOIIECCAMU;
— FOTOBHOCTH K MPOJIOJKEHUIO 00pa30BaHUsI M MOBBHIICHHS KBaTU(UKAIIUU B
n30paHHOM TIpodecCHOHATBHON NeATETPHOCTH M OOBEKTUBHOE OCO3HAHUE POJIH
XUMUYECKUX KOMIIETEHIINI B 3TOM;
— YMEHHE HCHOJIb30BaTh JOCTH)KEHUS COBPEMEHHOM XHMHYECKOW HAyKH U
XUMHYECKUX TEXHOJOTHI JJIS TIOBBIIIEHUS COOCTBEHHOTO HWHTEILIEKTYaJbHOTO
pa3BUTH B BEIOpAHHOU MPodeCcCHOHATBHON NeATEeIbHOCTH;
* MemanpeomMemHuIx:
— MCIOJIb30BAaHUE PA3JIMYHBIX BUJIOB [MO3HABATEIbHON JEATEIbHOCTH U OCHOBHBIX
MHTEJUIEKTYaJIbHbIX Olepalnii (I0OCTaHOBKHU 3a7a4u, (OPMYyIUPOBAHUS
TUIOTE3, aHajiu3a M CHHTE3a, CpaBHEHUs, OOOOIIEHUS, CUCTEMAaTH3allUH,
BBISIBIICHUS NPUYUHHO-CIIEICTBEHHBIX CBA3€EH, MOMCKA aHaJIOr OB,
dbopMynUpoBaHMs BBIBOJOB) JIJIsi PEIICHUS MOCTaBJICHHOW 3a/laud, MPUMEHEHHE
OCHOBHBIX METOJOB TMO3HaHUA (HAOIIOJEHUS, HAYYHOTO SKCIEpUMEHTA) IS



M3YUYCHUS PA3JIUUYHBIX CTOPOH XMMHUYECKHUX OOBEKTOB M MPOIECCOB, C KOTOPHIMU
BO3HHUKAET HEOOXOAUMOCTh CTAJIKUBAThCA B IpodeccuoHanbHoi cdepe;

— MCTOJIb30BAaHUE PA3IMYHBIX UICTOYHUKOB JIJIs MOJYyYEHUS] XUMUYECKON
nH(popManK, yMEHUE OIIEHUTD €€ JIOCTOBEPHOCTH ISl JOCTHXKEHHS XOPOIIIHNX
pe3yapTaToB B podeccuoHanbHo chepe.

* NPEOMEMHbBIX

- ¢OpMUPOBAHHOCTH TPEACTABICHUN O MECTE XMMHHU B COBPEMEHHON HAy4YHOM
KapTUHE MHpaA; TMOHUMAHHE POJIM XUMUM B (GOPMUPOBAHUU Kpyrosopa u
(GyHKIIMOHAIBHOM TPAMOTHOCTH YeJIOBEKa JJIsl pEelIeHUs MPAKTUIECKUX 3a/1a4;

- BJQJICHUE OCHOBOTOJIATAIOIIMMH XUMUYECKUMU TIOHSITHUSIMHU, TEOPHUSIMH,
3aKOHAMH W  3aKOHOMEPHOCTSMH; YBEPEHHOE IOJh30BAHUE XHUMHYECKOU
TEPMUHOJIOTUEN U CUMBOJIMKOW;

- BJIQJICHUE OCHOBHBIMH METOJAMHU HAyYHOT'O TO3HAHUS, HCIOJIb3yEMbIMU B
XUMUU:  HaOJIOJICHWE, OIHCaHWe, U3MEpPeHHe, OKCICPUMEHT; YMEHHUE
o0pabaTtbeiBaTh, OOBSICHATH PE3yJbTaThl MPOBEICHHBIX OINBITOB U JICJIaTh BHIBOJIBI;
TOTOBHOCTh M CIIOCOOHOCTh TPHUMEHSATh METOJbl IIO3HAHUSA TIPU PEIICHUHU
IPaKTUYECKUX 3a]1ay;

- cpOpMHPOBAHHOCTh YMEHUS JaBaTh KOJMYECTBEHHBIE OIICHKHM M TIPOBOJUTH
pacyeTsl M0 XUMUYECKUM (popMyriamM U ypaBHEHUSIM;

- BJIaJICHHE TIPaBUJIaMU TEXHUKH O€30MAaCHOCTH TPHU UCIOIB30BAHUU XUMUYECKUX
BEIIECTB;

- c(pOpMUPOBAHHOCTh COOCTBEHHOW IMO3UIIMM IO OTHOIICHHUIO K XUMHUYECKOU
UHGOpPMAIIMH, TTIOTYyYaeMOUN U3 Pa3HBIX UCTOUYHUKOB.

B pesynbrare OCBOGHHS AMCHMIUIMHBI OOYYaIOIIUNCS JOJKEH OBIIAJETh
OoOLIMMH KOMIETEHIUSIMU

OK 1. [TonuMare CYIIHOCTh M COLMAIBHYK) 3HAYUMOCTb CBOEH OymyIiei
npodeccuu, MPOSBIATh K HEH YCTOMYMBBIN HHTEPEC.

OK 2. Opranu3oBbIBaTh COOCTBEHHYIO JI€SATEIBHOCTh, BBHIOMPATh THIIOBBIC
METOJIbI M CIOCOOBI BBIMOJTHEHHUS NPOGEeCCHOHANBHBIX 3ajad, OICHUBATh HX
3 PEKTUBHOCTH U Ka4eCTRBO.

OK 3. [lpuanMath pemieHns B CTAaHAAPTHBIX U HECTAHAAPTHBIX CUTYAIUsAX U
HECTHU 32 HUX OTBETCTBEHHOCTb.

OK 4. OcymecTBasaTh MOUCK W HCTOJIb30BaHUe MHGOpMAINH, HEOOXOTUMOMN
11t 3 (PEKTUBHOTO BBHIMOTHEHUS MPOGECCHOHATBHBIX 3a7a4, TPO(HEeCCHOHATBHOTO
Y JUYHOCTHOTO PAa3BUTHSI.

OK 5. Hcnonk3oBath WH(DOPMAITMOHHO-KOMMYHHUKAITMOHHBIE TEXHOJOTHU B
poecCHOoHaNbHOM NESITEIEHOCTH.

OK 6. PaGotrath B KOIEKTHBE H KOoMaHIe, J(OQPEeKTHBHO 0OMATHCS
C KOJUIETaMH, PyKOBOJICTBOM, IOTPEOUTEISIMHU.

OK 7. bpats Ha cebsi OTBETCTBEHHOCTh 3a pPAabOTy YICHOB KOMAaHJIbI
(MOTYMHEHHBIX), PE3YJIbTAT BHITIOJHEHUS 3a1aHUM.

OK 8. CamocTosiTenbHO ~ OmpenemsaTh 3afaud  Npo(eCCHOHATBHOTO U
JUYHOCTHOTO Pa3BUTHS, 3aHUMATHCSI CAMOOOPAa30BAHUEM, OCO3HAHHO TUIAHUPOBATh
MOBBIIIEHUE KBATU(DUKALIUH.



OK 9. OpuentupoBatbcsi B  YyCIOBHSIX 4YacTOM CMEHBI

B IPO(ECCUOHATILHOM €SI TEIbHOCTH.

TEXHOJIOTUN

OK 10. ObecneunBath Oe30macHble YCIOBUS TpyJa B MPOPECCHOHAIBHON

ACATCIIBHOCTH.

1.4. Kosiu4ecTBO YacOB HAa OCBOEHHME NIPOrPaMMbl Y4eOHOM AUCHUIIHHBI :

MaKCHUMaJIbHOM yueOHOU Harpy3ku odyyatomerocs 117 yacos, B ToM uucie:

00s13aTeNTbHON ayAUTOPHON Y4eOHOM Harpy3Ku 00yuaromierocs /8 4acos;

CaMOCTOATENIbHOM paboThl oOyyaromierocs: 39 yacos.

2. CTPYKTYPA U COJAEP)KAHUE YUYEBHON JUCIUTIIAHBI

2.1. O6bem yueOHoi qnucuuminnabl OY .09 Xumus

U BU/bI Y4eOHOH padoThI

Bupa yueOHoM padoThI

Oovem uacos

MakcumaJjibHasi yuyeOHasi HArpy3Ka (Bcero) 117
Oo6s13aTesibHAS Ay IMTOPHAas yueOHasi HArpy3Ka (BCero) 78
B TOM YHCJIE:

71a00paTOpHBIC PAOOTHI 16
KOHTPOJIBHBIE paOOTHI 4
CamocrosiTesqibHas paboTa o0y4awinerocs (Bcero) 39
B TOM YHCIJIE:

MOATOTOBKA pedepaToB, JOKIATIO0B 17
pabora ¢ yueOHOM, CIPAaBOYHON JTUTEPATYPON U MHTEPHET-PECYPCAMHU

pelieHrne BapuaTUBHBIX 3a]1a4 22

CO3/IaHUE MPE3CHTAMN

IIOATrOTOBKA ITPOCKTA

[TpomesxyTounas arrectanus B popme nudHepeHImpoBaHHOTO 3a4eTa




2.2. TeMaTH4YeCKHUH IVIAH U COAEPKAHME YU4eOHOM IUCHUIIMHBI OV 1.09. Xumus

(Texuundyeckuid npoduanL npodeccHoHAJIBLHOr0 00PaA30BAHNSA)

HaumeHnoBanu Coaepikanue yueOHOro MaTepuaJa, JjaboparopHbie padoThl, NPaKTHYECKUE 3aHATHS, OGbem |Yposeny
° pa3saejioB u CaMOCTOATECIbHAasA pa60Ta oﬁyqamumxcﬂ
reM qgacoB 0CBOCHU Y
1 2
BBenenue 1/1/0 1
Pazpen 1. | OOmast 1 HeOPraHMYeCKast XUMHS 68/45/23
Tema 1.1. | OCHOBHBIE IOHATHA M 3AKOHBLI XHUMHH. 8/5/3
OcHoBHBbIE TTOHATHUSI XUMUU. BemectBo. AToM. Mosiekyna. XUMHUUYECKUI 3JIEMEHT. 1 1
Annotponus. IIpocteie u crnoxHble BeniecTBa. KayecTBEHHBIM M KOJMYECTBEHHBIM COCTAB BEIIECTB. 2 2
Xumudeckue 3Haku u ¢Gopmyiabl. OTHOCHUTENTBHBIE aTOMHAs W MOJIeKyJsipHas Macchl. KomnuecTBo
BEIIECTBA.
OcHoOBHBIE 3aKOHBI XUMHHM. CTeXHMOMETpHA. 3aKOH COXpPAHEHHS MAacChl BEIIECTB. 3aKOH IOCTOSHCTBA 2
COCTaBa BEILIECTB MOJICKYJISIPHON CTPYKTYpPHBI. 3aKOH ABOTaAPO U CJIEACTBUS U3 HETO.
Pacuernbie 3a1aun Ha HaXO0XJIECHUE OTHOCUTEIBLHOW MOJICKYJISIPHOM MAacChl, ONPEACICHUE MAacCOBOU JOJIU
XUMHYECKUX DIIEMEHTOB B CJIOKHOM BEILIECTBE.
Buowt oesamenvnocmu na y486ﬂblx 3AHAMUAX. Onpez[eneHI/Ie " ONICpHUPOBAHUE CICAYIOINNMH XUMHUYCCKUMU IIOHATUAMM:
BCIICCTBO, XUMHYECKUN OJICMEHT, aTOM, MOJICKYJIa, OTHOCHUTCIBHBIC aTOMHasd M MOJICKYJIsIpHasd MacCChl, HOH, aJlJIOTPOIIN:,
HU30TOIIbI, XHUMHYECKas CBA3b, JJICKTPOOTPHUATCIBHOCTH, BaJICHTHOCTb, CTCIICHb OKHCICHHA, MOJIb, MOJIApHas Macca,
MOJ'IHprIﬁ O6I>€M 1"213006p213HHX BCIICCTB, BCIICCTBA MOJICKYIISIDHOI'O 1 HCMOJICKYIISIDHOI'O CTPOCHUSL. Perenue 3a4a4.
Bueayoumopnaa camocmoamenvnan paboma (omuemnas): 3
Penrenue 3a4a4 Ha OCHOBHBIC 3aKOHBI XUMHHU.
Tema 1.2. | [Iepmoanyeckuii 3axkon u Ilepuoanyeckas cucremMa xumudeckux 3aeMenToB JI.M.MeHnaeeeBa u 9/6/3
CTPOEHHE aTOMA
2 2

[Tepuonnueckuii 3axoH . 1. MenneneeBa. OtkpswiTue . 1. MeHaeaeeBbIM NIEPUOTUUYSCKOTO
3akona. [lepuonnueckwnii 3akoH B hopmynuposke JI.1.Menneneesa.
[lepronuueckas TabiauIa XUMHYECKUX DJIIEMEHTOB — Tpaduueckoe 0TOOpaKeHHE EPUOIUICCKOT0 3aKOHA.




CrtpykTypa nepuoandeckoi Tabauibl: NepHobl (Majgble U 0OJIbLINE), TPYIIILI (T1aBHAs U MOOOYHAS).

CoBpemenHnasi ¢opmynupoBka llepumonnueckoro 3akona. 3HaueHue Ilepuoamdeckoro 3akoHa U
[Tepuonuueckoin cuctembl XuMHYecKuXx 3nemMeHToB .M. MenneneeBa i pa3BUTHs HAYKH U NTOHUMAaHUS
XUMHUYECKOW KAPTUHBI MUPA.

Jlabopamopnasa paboma Ne 1
MopenupoBanue noctpoenus [lepuoandeckon TaOIUITbI XUMHUYECKUX DJIEMEHTOB

Buowt doesamenvnocmu na y4eOHbIX 3aHAMUAX:

OObsicHeHne (HU3UIECKOTO CMBICIIA CHMBOJIMKH TIEPUOUIECKON Tabmuiibl Xumudeckux snemeHToB J1.M1.Meneneena
(HOMEpOB AIeMeHTa, epruoa, TPYIIbl) U YCTAHOBKA MPUYUHHO-CIIEACTBEHHOM CBSI3U MEXK/Ty CTPOCHHEM aToMa U
3aKOHOMEPHOCTSIMH U3MEHEHHUS CBOWCTB JIEMEHTOB U 00OpPa30BaHHBIX MU BEIIECTB B IEPHOJIAX U TPYIax. XapaKTEPUCTHKA
AJIEMEHTOB MaJIbIX M OOJBIINX MTEPHUOJIOB TI0 MX MOIokeHUI0 B [leproandeckoit cucteme  JI.M.Menneneena.

BrinmonHeHNe XMMHUYECKOTO IKCIIEPUMEHTA B TTIOJJTHOM COOTBETCTBUHUC TIpaBuiIamMu Oe3omnacHoctr. Habmronenne, pukcanus u
OMMCAHHE PE3YIbTATOB MPOBEJCHHOIO SKCIIEPUMEHTA.

Bueayoumopnasa camocmoamenwvnasa paooma (omuemnasn):
Pemenue 3a1a4 Ha OCHOBHBIE 3aKOHBI XUMHH

3

Tema 1.3.

CTtpoeHue BeniecTBa

12/8/4

HNonnas xumudeckasi cBs3b. KaTnoHbl, 1X 00pa3oBaHHe M3 aTOMOB B Pe3yJbTaTe Mpoliecca OKHUCICHUS.
AHWOHBI, X 00pa30BaHHE U3 aTOMOB B pe3yJibTaTe Mpollecca BoccTaHOBIeHUs. MloHHAs CBA3b KakK CBS3b
MEXIy KaTHOHAMHM W aHHMOHAMHM 3a CUET 3JIEKTPOCTATUYECKOTro MpUTsKeHus. Knmaccudukaius MOHOB: 1O
COCTaBy, 3HAKY 3apsijia, HAIMYUIO TUIpaTHOW o0onouku. MoHHbIe KpucTauinueckue pemierku. CBoicTBa
BEIIECTB C HOHHBIM THIIOM KPUCTAJUIUNYECKONU PEIIETKH

2

KoBanenTHas xumuueckasi cBsi3b. MexaHnu3M o0pa3oBaHUsI KOBAJICHTHOM CBs3U (0OMEHHBIN U JOHOPHO-
aKIENTOPHBIN). DIEKTPOOTpUIIATEIbHOCTh. KoBanieHTHBIE NOJIsIpHas U HenoJisipHast cBsi3u. KpaTHOCTh
KOBQJICHTHOU CBsI3U. MOJIEKYIISIpHBIE U aTOMHBIE KpUCTa/NIMYeCcKue pereTkr. CBOWCTBA BEILIECTB C
MOJIEKYJISIPHBIMU U ATOMHBIMH KPUCTAIUIMYECKUMU PEIIETKAMMU.

Merannuyeckas cBA3b. Metamnueckass KpUCTAJUINYECKAs PEIIETKA U METAINIMYECKAsT XUMUYECKasl CBA3b.
Du3nYECKHUE CBOMCTBA METAJIOB.

ArperaTHble COCTOSHHS BCIIECTB W BOJOPOJHAS CBsA3b. TBepaoe, *KUIAKOES W ra3000pa3HOE COCTOSHUS
BenecTB. [lepexos BenmecTBa U3 OJTHOTO arperaTHOro COCTOSIHUS B Apyroe. BogopoaHast cBA3b.
Uucteie BemectBa U cmecH. [loHsTue o cmecu BemiecTB. 'oMoreHHble M rereporeHHbie cmecu. CocraB




cMmeceil: 00beMHas U MaccoBast 1071 KOMIIOHEHTOB CMECH, MaccoBas J0JIsl IpUMECEH.
Hucniepcubie cucteMbl. [lonstue o nucnepcHoit cucteme. JlucnepcHas daza u AUCHEPCHOHHAS Cpena.
Knaccuduxanus nucnepcHsix cucteM. [IoHITHE 0 KOJTOMAHBIX CUCTEMAaX.

Jlabopamopnasa paboma Ne2
[lonyueHnue cycneH3un kapOOHATa KaJblUsl B BOJIE

Buowt desamenvnocmu na yu4eOHbIX 3aHAMUAX:

YcTaHoBKa 3aBUCHMOCTH CBOMCTB XUMHUUYECKHUX BEIIECTB OT CTPOSHHUS aTOMOB 00pa3yIOIIUX UX XUMUYECKUX IJIEMEHTOB.
XapaKkTepUCTUKA BAXKHEHUIIIUX TUIIOB XUMUYECKHUX CBS3€M U OTHOCUTEIBHOCTH 3TOUW TUIOJIOTHH.

OObsiICHEHNE 3aBUCHMOCTH CBOMCTB BEIIECTB OT X COCTaBA U CTPOEHHUS KPUCTAIITHYECKUX PEIIETOK.

Bueayoumopnaa camocmoamenvnan paooma (omuemnasn):
Pemenue 3aa4 no Teme «CTpoeHHE BEHIECTBAY.

Tema 1.4.

Boaa. PacTBOpbI. DiIeKTPOIMTHYECKAS AUCCOIUA M.

8/5/3

Bona. PactBopel. PactBopenue. Boma kak pactBoputens. PactBopuMocTs BemiecTB. HacbllieHHBIE,
HEHACBHIIIEHHBIE, MEPECHIIIEHHBIE PACTBOPHI. 3aBUCUMOCTh PACTBOPUMOCTHU Ta30B, KUJAKOCTEU U TBEPJIBIX
BEIIECTB OT Pa3IUYHBIX (PaKTOPOB.

MaccoBasi 10J11 paCTBOPEHHOI'O BEIIECTBA

DNEKTPOIUTUYECKAS TUCCOLMAIMSA. DIEKTPOIUTHI U HEIIEKTPOUTHL. DIIEKTPOIUTUYECKAs AUCCOLMALIUS.
MexaHu3MBl JIEKTPOIUTUYECKON TUCCOLMALIMU JUIS BELIECTB C PA3JIMYHBIMU THUIIAMU XUMHUUYECKOU CBS3U.
I'mapatrpoBaHHbIE M HETUIPATUPOBAHHBIE HOHBL. CTENEHb ANEKTPOIUTUYECKON Aucconmanni. CUIIbHBIE U
cinalbbie A7eKTPoJIUTh. OCHOBHBIE TOJIOKEHUS TEOPUH DJIEKTPOIUTHUECKON nuccormanuu. Kucmotsi,
OCHOBaHMS U COJIA KaK JIEKTPOJIUTEHL.

Buowt oeamenvnocmu na yueonwvix zanamuax: OopMynmpoBKa OCHOBHBIX MOJIOKEHHUN TEOPUH HIIEKTPOJIUTHIECKON
JMICCOLIMAIIMU M XapaKTePUCTHKA B CBETE 3TOM TeOpUH CBOMCTB OCHOBHBIX KJIACCOB HEOPraHUYECKUX COCTMHEHUI.

Bueayoumopnas camocmosmensvhnasn paboma (omuemnas):
Pemenue 3amgay o teme «Teopust 3MEKTPOIUTHUECKOM TUCCOIIMALINNY

Tema 1.5.

Knaccupukanus HeopraHm4eCKuXx CoeJJMHEHU U X CBOMCTBA

12/8/4

KucnoTtsl n ux cBoiictBa. KHUCIOTBI Kak 3JEKTPOJIUTHI, UX KJIacCHU(PUKAIUSA MO Pa3-JTHUYHBIM TPHU3HAKAM.
XVWMHUYECKHE CBOMCTBA KHCIOT B CBETE€ TEOPUU OIIICKTPONHMTHUECKOW aucconuanuu. OcoOeHHOCTH
B3aUMOJICUCTBUSI KOHUEHTPUPOBAHHOM CEPHOM M a30THOM KHUCIOT ¢ MeTauiamMu. OCHOBHBIE CIIOCOOBI
MOJY4YEHUS] KUCIIOTHI.

2

10




OcHoBaHus U ux cBoiicTBa. OCHOBaHUA KaK 3JIEKTPOJIUTHI, UX KIACCU(PUKALMS N0 pa3-JTUYHBIM MPU3HAKAM.
XUMHUUYECKAE CBOWCTBA OCHOBAHUN B CBETE TEOPUU DIIEKTPOIUTHYECKOM auccouuanuu. Pasnoxenue
HEpacTBOPUMBIX B BoJie OCHOBaHUI. OCHOBHBIE CITOCOOBI OJYYEHHs OCHOBaHUM.

Comnu n ux cBorictBa. Conu Kak aneKTponnuThl. COJIM CpEeTHHUE, KUCIIBIE U OCHOBHBIE. X UMUYECKHE CBOMCTBA
COJIeH B CBETE TEOPUU INEKTPOIUTHUECKOHN Auccounanuu. CrocoOsl monydeHus coie. ['uaponus coneil.
Oxkcuasl u ux cpoiictBa. CoseoOpasymwliue U Hecojieoopazyromue okcuabl. OCHOBHbBIE, aM(pOTEpHBIC U
KHCJIOTHBIE OKCH[Ibl. 3aBUCHMOCTh XapaKTepa OKCHJA OT CTENEHU OKUCIEHHs 00pa3ylolIero ero Meraiia.
XHUMHUYECKHE CBOMCTBA OKCUAOB. [IonydeHne OKCHIOB.

Jlabopamopnuie padomot
Ne 3 McnpiTaHue pacTBOPOB KUCIIOT U OCHOBAaHUM MHAMKATOPAMHU.
Ne 4 TlpuroToBneHnue pacTBopa 3aJJaHHOW KOHIIEHTPALUU.

Buowl oeamenvnocmu na yueoHvlx 3aHAMUAX:

Knaccudurukanmst BEmecTB U MpoIeccoB ¢ TOUKUA 3pEHUSI OKUCIEHUA-BOCCTaHOBIICHNs. COCTaBlieHne YPaBHEHHUI peakinit
C TIOMOIIIbIO METO/Ia AIEKTPOHHOTO OaaHca.

OObsicHEHNE 3aBUCUMOCTH CKOPOCTH XUMHUYECKOM PEaKIINHU U TIOJIOKEHHSI XUMHYECKOTO PaBHOBECHS OT Pa3IUMIHBIX
(hakTOopoB BrIMOTHEHNE XUMHUECKOTO SKCIIEPUMEHTA B TIOJITHOM COOTBETCTBUUC MpaBmiamMu Oe3omacHoctu. Habmonenue,
¢dbuKcalus 1 ONKMCAaHNE PE3YIbTaTOB MMPOBEICHHOIO SKCIEPUMEHTA. .

Bueayoumopnasa camocmoamenvnaa paboma (omuemnasn):
Pewenue 3a0au no meme «XuMuueckre cBOCTBa OCHOBHBIX KJIACCOB HEOPraHUYECKUX COETUMHEHUID)

Tema 1.6.

XuMHYeCKHe peaKkmun

9/6/3

Knaccupukanys XuMHYECKMX peakiuid. Peaknuu coequHeHMs, paslioKeHUs, 3aMelleHus, OOMEHa.
Karanutuyeckue peakuun. ObpatuMble 1 HEOOpaTUMbIE PEaKIMK. | OMOTEHHBIE U TeTEPOreHHBIE PEAKIINH.
DK30TepMUUYECKHUE H  JHIAOTEPMHYECCKHE peakmuu. TermaoBodl A(QPeKT XUMHUECKUX peaKIIui.
TepMOXuMHYECKUE YPAaBHEHUS.

OKHUCIUTENbHO-BOCCTAHOBUTENbHBIE peakiuu. CteneHb okucieHHus. OKHCIUTENb W BOCCTAHOBJICHUE.
BoccranoButenr u  okuciaeHue. Meroa AJEKTPOHHOTO ©OanaHca i COCTABJICHHS  YpaBHEHUH
OKHCJINTEIIbHO-BOCCTAHOBUTEJBHBIX PEAKIUM.

CkopocTh XUMHUYECKUX peakiui. [loHsATHE O CKOPOCTH XMMHUYECKHX peakluil. 3aBUCMMOCTb CKOPOCTHU
XAMHYECKUX PEAKIUN OT Pa3IUYHBIX (DAKTOPOB: MPUPOJBI PEArHPYIONIUX BEIIECTB, MX KOHIICHTPAIIUH,
TEMIEPATYPbI, IOBEPXHOCTU CONMPUKOCHOBEHHUSI U UCIIOJIb30BaHUS KAaTaIn3aTOPOB.

O6patuMoCcTh XUMUYECKUX peaknmii. OOpaTuMple ¥ HEOOpaTUMBIE peakini. XMMUYECKOE PaBHOBECHE U
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CITOCOOBI €r0 CMEIEHUS

Jlabopamopnasa pabomur Ne5 2
ITonydyeHue COJIIHOM KUCIIOTBI U U3YYEHUE €€ CBOMCTB

Bueayoumopnaa camocmoamenvnan paboma (omuemnasn): 3
Pemenne 3aJa4 110 TeMeE «OKHCINTEIBHO-BOCCTAHOBHUTEIIHHEIE pPCaKumn»

Buowt oeamensnocmu na yueonvix 3anamusax: OObSCHEHHE CYNTHOCTH XMMHUYECKHX TporieccoB. Kimaccuukarms

XAMUYECKAX PEAaKIHid MO Pa3JIMYHbIM MpPHU3HAKaM: YHCIY W COCTaBY HPOJYKTOB W PpEareHTOB, TEIJIOBOMY 3¢ (eKTy,
HaIIpaBJICHUIO, (1)8.36, HAJIMYHIO KaTajin3aTtopa, N3MCHCHUIO CTENICHEH OKHUCICHHUS DJICMCHTOB, 06pa3YIOHII/IX BCIICCTBA.

VYcTaHOBKa MPU3HAKOB O0IIEro M pa3InYHOTO B THIOJIOTMH PEaKUu JJi1 HEOPraHUYECKOW U OpraHMYecKoil XuMuu.
Knaccuduimkanms BemecTs 1 mpoIeccoB ¢ TOYKU 3pEHUSI OKUCICHU-BOCCTaHOBICHUS. COCTaBlIieHNE YPaBHEHUN PEaKIHi C
IIOMOIIIBIO METOAA SJICKTPOHHOT'O Oajanca.

OOBsSICHEHNE 3aBUCUMOCTH CKOpPOCTH XUMHAYECKOU PCaKiM M IOJIOKCHUA XUMHUYCCKOI'0 PpPaBHOBECUA OT Pa3JIUYHBIX
(akTopoB. BrinonHeHHe XMMUYECKOTO IKCIEpPUMEHTa B MOJHOM COOTBETCTBHHC MpaBuiamMu Oe3omacHocTH. Habmonenue,
¢bukcalus 1 oNMcaHue pe3ylnbTaToB MPOBEJCHHOIO HIKCIEPUMEHTA.

Tema 1.7. | MeTa/uIbl H HEMETAJLIBI 10/7/3
Mertamiabl. OCOOEHHOCTH CTPOSHMsSI aTOMOB U KpUCTAIOB. DU3MUECKHWE CBOWCTBA METAJLIOB. 2
Knaccudpukanys MeTasioB 1O  pa3iM4HBIM  TNpU3HaKaM. XUMHUYECKHE CBOMCTBA  METAJLIOB.
DIIEKTPOXUMUUYECKUN psijl HANPSHKEHUA METaIoB. MeTajuioTepMus.

O6mue criocoObl mosydeHus: MmetauioB. [lonsTue o Metamypruu. [lupomeTamyprusi, THIPOMETATLTYPTHS

U seKkTpoMeTautyprusi. CruiaBbl YEpHBIE U IIBETHHIE.

Hemertannbl. OcoOeHHOCTH CTpOoeHUsI aTOMOB. Hemerasisl — MpoCThie BEIIECTBA. 3aBUCUMOCTh CBOMCTB 2
rajoreHOB OT UX IMOJO0XKEHHUS B MEPUOANYECKON cucteme. OKUCIUTENIbHBIE U BOCCTAHOBUTEIbHBIE CBOMCTBA
HEMETAJUIOB B 3aBUCUMOCTH OT MX MOJIOKEHUS B PALY SJICKTPOOTPULIATEIIBHOCTH.

Jlabopamopnasa paboma Ne6 2
ITonyuenue okcupaa yraepona |V u uzydueHue ero CBOiCTB

Konmponvnaa paboma no Heop2anuueckou Xumuu 2
Bueayoumopnaa camocmoamenvnana paboma (omuemuasn): 3

Pedeparsr Ha Temy «MeTauibl 1 HEMETAIITBD)

Buowt oeamenvnocmu na yuebnvix zanamuax: XapakTEpUCTHKA COCTaBa, CTPOEHUsS, CBOMCTB, NOJYUYE€HUS U IPUMEHEHHS
BakHedmx metamnoB (IA u II A rpynm, amoMuHHS, *Kene3a, a B €CTECTBEHHO-HAydYHOM mpoduiie U HEKOTOphix d-
AJIEMEHTOB)U MX COCAMHEHUH.

XapaKkTepucTUKa COCTaBa, CTPOCHHUS, CBOMCTB, MOJIydeHUs W MpuMeHeHus BaxkHehmmux HemertamwoB (VIII A, VIIA, VIA
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rpynm, a Takke asora U (ocdopa, yriepoga M KpeMHHs, BOJOPOJA) M UX COCIUHEHUH. BBINOIHEHHE XMMHUYECKOTO
HKCTIIEPUMEHTa B TOJHOM COOTBETCTBHUHUC IpaBwiamMu OezomacHoctu. Habmiopenue, (ukcanust U OMHCAHUE DPE3YJIbTaTOB
IIPOBEJIEHHOI'O 3KCIIEPUMEHTA.

Pasznea 2

Oprannyeckasi Xumus

48/32/16

Tema 2.1.

OcHOBHBbIE MOHATHS opraanecxoﬁ XUMHUH U TCOPHUSA CTPOCHUEC OPraHUICCKUX COC)]I/IHeHI/Iﬁ

71512

IIpeamer oprannyeckoil xumuu. [IpupoaHbIE, HCKYCCTBEHHBIE U CUHTETUYECKUE OPTaHUYECKHE BEIECTBA.
CpaBHEHUE OPraHUYECKUX BEIIECTB C HEOPTaHUYECKUMU.

BanentHOCTh. XMMHUYECKOE CTPOEHHUE KaK MOPSAIOK COCINHEHNS] aTOMOB B MOJIEKYJIbI 10 BAJICHTHOCTH.
Teopust crpoeHuss opranudeckux coeauHeHnii A.M. bytiepoBa. OCHOBHBIE ITIOJIOKEHHSI TEOPUHU
XUMHYECKOT0 CTpoeHus. M3omepuss u uzoMmepbl. Xumudeckue GOpMYIbl M MOJETUM MOJIEKYJT B
OpraHUYECKOW XUMMUHU.

2

Knaccuduxanus oprannueckux BemiecTB. Kiaccudukaims BemecTB N0 CTPOSHUIO YIiepOaHOTO CKelleTa U
HAIMYUIO PYHKIIMOHANBHBIX rpymil. ['omosoru u romonorus. Hauana nHomenknarypsl IUPAC.
Knaccudukanuss peakuuit B opraHmdyeckod xumuu. Peaknuum mnpucoeauHeHus: (TUIPUPOBAHUA,
raJIOTeHUPOBAHUS, THUJIPOTAJIOTEHUPOBAHUS, TUApaTanuu). Peakuuu oTmIerieHUss (AeTUapUpOBaHUS,
JEeTUpOrajJoreHUpOBaHus, AeruapaTtanun). Peakuuu 3amemienus. Peakuun nzomepusanuu.

Buowvt oeamenvnocmu na yueOHwvix 3anamuax: XapaKTEPUCTUKA COCTaBa, CTPOCHUSA, CBOMCTB Ba)KHEWIIMX KJIAaCCOB
YIJIEBOJOPOJIOB. YCTAaHOBKA 3aBUCUMOCTHM HMX CBOMCTB OT CTPOCHUS MOJEKYl. XapaKTepUCTHUKA BAXKHEUIIHMX THUIIOB
XUMHYECKUX cBsi3edl. lcmonb3oBanue B y4eOHOW U MpodecCHOHATBHOM JEesTeNbHOCTH XHMHUYECKUX TEPMUHOB H
cuMBoJIMKH.Ha3BaHMe M3y4YEeHHBIX BEUIECTB M0 TPUBUAIBHOW WIJIM MEXIAYHAPOJHON HOMEHKIAType M OTpa)K€HHE COCTaBa
3TUX COEIMHEHUH C MOMOIIbI0 XUMHUYECKHX (opmyn. OTpakeHHe XMMHYECKHUX IPOIECCOB C MOMOIIbIO ypaBHEHHI
XUMHUYECKUX peakiuil. YCTaHOBKa MPHU3HAKOB OOIIEro M Pa3JIMYHOTO B THUIIOJOTUU PEAKUUN ISl HEOPraHUYeCKOW u
OpraHMYECKON XMMUU. BBIMOIHEHHE XMMHUYECKOrO SKCIIEPHUMEHTa B IMOJHOM COOTBETCTBHH C MpaBUJIAMHU O€30MACHOCTH.
Habmronenue, ¢pukcaius 1 onucaHue pe3yabTaToB MPOBEACHHOTO SKCIIEPUMEHTA.

Bueayoumopnaa camocmosamenvnas padoma (omuemnasn):

Pemenne 3amau mo teme «Teopust CTpOeHHS OpPraHMYECKUX COCIUMHEHUIH: TOMOJIOTHS M HU30Mepus (CTPYKTypHas H
MIPOCTPAHCTBEHHAs). B3auMHOe BIMsHUE aTOMOB B MOJIeKyNax. THITBI CBsI3€i B MOJIEKyIaX OPraHUYeCKUX BEIIECTB.
I'uOpunnzanust atToMHBIX opOuTaneil yriaepoaa. Pagukan. @yHKIMOHANBHAS TPYIIIAY.

Tema 2.2.

yr.]]@BOI[OpOIlLI U UX NPUPOAHBIC HCTOYHUKH

14/9/5

AJIKaHBl. TOMOJIOTMYECKHU Psifl, U30MEpUsl U HOMEHKJIATypa ajJKaHOB. XHMMHWYECKUE CBOKCTBA AJIKAHOB

2
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(MeTaHa, 9TaHa): TOPEHUE, 3aMEIICHUE, Pa3NIoKEHUE, eTuapupoBanue. [IpuMeHeHne arkaHOB Ha OCHOBE
CBOWCTB.

AJnKeHbl. OTWJEH, €ero mnojy4dyeHue (AErHIPUPOBAHUEM STaHa, ACMOJUMEPHU3aLMUEH MONUATUIICHA). 2
I'omonornueckuii psia, U30MEpUsi, HOMEHKIATypa ajJKeHOB. XHMMHUYECKUE CBOMCTBA JITHJICHA: I'OPEHHUE,
KAaueCTBEHHbIE peakinu (oOeclBeyrBaHUE OPOMHOM BOJABI M pacTBOpa NEpMaHraHata Kajus), TUuApaTanus,
nonuMepusanus. [IpumeHenue sTuieHa Ha OCHOBE CBOWCTB.
Juensl u kayuyku. [loHATHE O AMEHAX KaK YriaeBOAOpPOAaX C ABYMS JBOWHBIMU CBS3sIMU. CompsiKEHHbIE
aueHbl. XuMUYeckue cBoiicTBa OyragueHa-1,3 u u3omnpeHa: oOeciBeyrBaHUE OpOMHOM BOABI H
NoJIMMEepr3alus B Kaydyyku. HaTtypanbHbIi U CHHTETHUECKUE KayuyKu. Pe3uHa.
Ankunbl. AuetwineH. XUMHUYECKHME CBOMCTBA alleTWJIEHA: TOpeHHe, OoOeclBeYMBaHHE OpPOMHON BOJIBI, 2
IIPUCOCIMHEHNUNM XJIOpOBOJAOpoAa W rujaparanusa. I[IpumeHeHune anerwieHa Ha OCHOBE CBOWCTB.
MexknaccoBasi ©30MepHUs € alIKaJUCHAMU.
Apenbl. benzon. Xumuueckue cBoiicTBa O€H30J1a: TOPEHHME, pEeaklMu 3aMelleHus (TaJloreHHpOBaHUE,
HuTpoBanue). [Ipumenenune 6eH30J1a HA OCHOBE CBOMCTB.
[IpupoaHbIE HCTOYHUKHU YTII€BOAOPOAOB. [IpUpOIHBIN Ta3: cOCTaB, MPUMEHEHUE B KAUECTBE TOILIUBA. 2
Hedts. CoctaB u nepepadotka HedTu. [leperonka nedtu. HedrenpoaykTs
Jlabopamopnaa paboma Ne7 2
[TonydyeHue 3TuieHa U U3yYEHHUE €TI0 CBOMCTB.
Buovt oeamenvnocmu na  y4eOHbIX 3AHAMUAX: XapakTepucTUKa COCTaBa, CTPOCHHS, CBOWMCTB, MOJYYEHUS U
MPUMEHEHHsI BOKHEHUIIIUX KJIACCOB YIIIEBOJOPOJOB (QIKAHOB, IMKIOATKAHOB, aJIKEHOB, AJIKHHOB, apEHOB) M WX HauboJee
3HAa4YUMbIX B HapOHHOXOSHﬁCTBeHHOM IIJIaHC HpeHCTaBHTeHCﬁ. BrinonnHaeH e  XMMHYECKOTO OKCIICpUMCHTAa B IIOJIHOM
COOTBCTCTBMHU C IIpaBUJIaMHU 0€30MIacHOCTH. Ha6J’II-OI[eHI/Ie, (1)I/IKCS.I_II/IH n OIHMCaHHuC PE3YJIbTATOB IIPOBCACHHOI'O
OKCIICpUMCHTA.
Bueayoumopnasa camocmoamenvnaa paboma (omuemnas) 5
Pe(bepaTbI 110 TCMaM ((AJ'IKaHBI)); ((AJ'IKI/IHBI»; <<AJ'IK6HLI)>; ((I[I/IGHLI " KaYIYKU», «ApeHBI))

Tema 2.3. | Kucaopoacoaepskaiiue OpraHu4ecKne coeInHeHust 13/9/4
Anpperunsl. [lonstue 06 anpaerunmax. AnpaeruaHas rpymmna Kak QyHKIMoHanbHas. QopManbaerua u ero 2

CBOMCTBA: OKHCJEHHE B COOTBETCTBYIOIIYIO KHCJIOTY, BOCCTAHOBJICHHE B COOTBETCTBYIOIIUM CHUPT.
[ToryueHne ampaeruOB OKHCICHHEM COOTBETCTBYIONIMX cnUpTOB. [IpuMeHeHue dopmanpiaeruga Ha
OCHOBE €T'0 CBOMCTB.

Kapb6onoBeie kuciaotsl. [lorsitne o kapOoHOBBIX KuciaoTaX. KapOokcuiibHas rpynma Kak GyHKIIMOHAIbHAS.
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['oMonoruueckuil psia npeaenbHbIX OJHOOCHOBHBIX KapOOHOBBIX KHUCIOT. [loydeHnne kapOOHOBBIX KUCIOT
OKHUCJICHHEM aJIbJIETUI0B. XUMHUYECKHE CBOMCTBA YKCYCHOM KHCIOTBHI: OOLIME CBOMCTBA C MUHEPAIBbHBIMU
KUCJIOTaMH U peakuus stepudukanuu. [I[puMeHeHne yKCyCHOM KHCJIOTBI Ha OCHOBE CBOMCTB. Briciiue
YKUPHBIC KUCIOThI HA IPUMEPE NAIBMUTUHOBON U CTEAPUHOBOM.

Crnosxunble 3¢upbl u xupsl. [lomydyenue cnoxHbiX 3pupoB peakuueit stepudukanuu. CrioxHble 3QUpbl B 2
npupojie, ux 3HaueHue. llpumenenue cnoxHbIX 3PUPOB HA OCHOBE CBOMCTB.
Kuper kak cioxsbie 3¢gupbl. Kinaccudukamus >XupoB. XHUMHUYECKHE CBONCTBA KUPOB: TUIAPOIU3 U
TUJIPUPOBAHUE KUJIKHUX KUPOB. [[puMEeHeHHe KUPOB HA OCHOBE CBOMCTB. Mbla
VYrneroabl. YTieBobl, UX KiaccuUKaUsI: MOHOCaxXapu sl (TIII0K03a, GpyKTO3a), Aucaxapuasl (caxaposa) 2
U Toicaxapuibl (Kpaxmai U IeJUT0103a).
['roko3a — BeIIecTBO ¢ JBOMCTBEHHOM (DYHKIIMEH — albIerua0CIuPT. XUMHUYECKUE CBOWCTBA TITIOKO3BI:
OKHCJIEHHE B TJIOKOHOBYIO KHCJIOTY, BOCCTAaHOBJICHHWE B COpPOUT, crupToBoe OpokeHue. [IpumeHeHue
TJIFOKO3bl HA OCHOBE CBOMCTB.
3HayYeHUE YIJIEBOJIOB B JKMBOW MPUPOJIEC U KU3HU yeoBeka. [ToHsTHe O peakiusixX MOJUKOHACHCAIMU U
TUJIPOJIM3a Ha IIPUMEPE B3aUMONPEBPAIICHUN: TIIFOK03a <> NOJIUCAXAPHU/I.
Jlabopamopnasa pabomaies 2
N3yuenne cBOMCTB KapOOHOBBIX KUCIIOT .

Buowl oeamenvnocmu na yueoHvlxX 3aHAMUAX:

XapaKTepI/ICTI/IKa cocCTtaBa, CTPOCHUA, CBOﬁCTB, MOJIy4€HUA MW aJIbJACTUA0B (q)OpMaJ'II)I[CFI/I,I[OB u aueTaan[emz[a),
KapOOHOBBIX KUCJIOT, 3(UPOB,)KUPOB, YyrieBo10B. Ha3BaHWe M3ydeHHBIX BEIIECTB 10 TPUBHAIBHOW WM MEXIYHAPOIHON
HOMCHKIIATYypE€ U OTpaXCHUEC COCTaBa 3THUX COCI[I/IHGHI/II\/'I C IMOMOMIIBPKO XMMHNYECKUX (bOpMYJ'I. OTpa)KeHI/Ie XUMHYECCKUX
IIpouecCcoB € IMOMOIIBIO ypaBHCHI/Iﬁ XUMHYCCKUX peaKHHfI. VYcraHoBka IMPU3HAKOB O6H_IGFO " PA3JIMYHOTI'O B THUIIOJIOTHUH
peaKuuii 1711 HEOPraHUYECKOM M OpraHUuYeCKON XUMUU.
BrImmonHeHHEe XUMHYECKOTO OKCIICPUMCHTA B IIOJJTHOM COOTBETCTBHUHC IIpaBUJIaMU 0€e30IIaCHOCTH. Ha6J'IIOI[eHI/Ie, (bI/IKcaI_[I/IH u
OINMMCAHUC PE3YJILTATOB IPOBCACHHOT'O S3KCIICPUMCHTA.
Bueayoumopnaa camocmoamenvnan padoma (omuemnasn): 4
Pe(bepaTbl 10 TEMC «KI/Icnoponocoz[epn(amHe OPraHn4YCCKHUC COCOAUHCHU).

Tema2.4. | Aszorcomep:kaiue opraHudeckue coequnenus. Ioimmepnl 14/9/5

Awmunsbl. [Torstue 060 amuHax. AnudaTudeckiue aMHHBI, UX KiIacCH(PUKAIUI ¥ HOMEHKIaTypa. AHUINH KaK 2

oprannyeckoe ocHoBaHue. IlomydeHue anmnmHa W3 HUTpoOeH301a. [IprMeHEHHE aHWIMHA Ha OCHOBE
CBOICTB.
AMHMHOKHUCTIOTBI. AMHHOKHCIOTHI Kak aM(OTepHbIe IU(YHKIIMOHAILHBIE OPraHWYECKHE COCAMHEHUS.
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XUMHUYECKHE CBOMCTBA AMHMHOKHUCIIOT: B3aUMOJIEMCTBUE C MLIEJIOYAMU, KUCIOTaMU U JPyr C APYrom
(peakuusa nonukoHaeHcanuu). [lentuanas cBa3b v nonunenTuAbl. [IlpuMeHeHre aMUHOKHUCIOT Ha OCHOBE
CBOMCTB.

benku. IlepBuunas, BTOpuYHasi, TpeTUYHAS CTPYKTYpbl O€IKOB. XUMHUYECKUE CBOMCTBA OEIKOB: TOpEHHUE, 2
JIeHATypalusi, TUAPOJIU3, IIBETHBIC peakiuu. buonornyeckue GyHKIIMU OEIKOB.
[Tonumepsl. benku u monucaxapuabl Kak OMOMOIUMEPHI. 2
[Imactmaccel. [lonyyeHue noJmMepoB peakiyen MoJIuMeprU3alui U MOJUKOHAEHCAUUU. TepMOIIacTUIHbIE
Y TEPMOPEAKTUBHBIE T1acTMacchl. [IpeacraBurenu niactMacc.
Bonoxkna, ux knaccudukanus. [lomyyenue BogokoH. OTaenbHbIE TPEACTABUTEIN XUMHUECKUX BOJIOKOH.
Jlabopamopnasa paboma Ne9 2
KauecTBeHHas peakiys Ha OCJIKH.
Buowvl oeamenvnocmu na yueonvix 3anamuax: XapakTepuCTHKa COCTaBa, CTPOCHHS, CBOWCTB, MOIYYCHUS U TPUMEHEHHUS
dHUJIMHA, aMHHOKMCIIOT, 6eJ'IKOB, HCKYCCTBCHHBIX W CHHTCTHUYCCKHX BOJIOKOH, Kay4yKOB, ILIacTMacc. Brmosmaenne
XUMHUYECKOTO JKCIIEPUMEHTA B IMOJIHOM COOTBCTCTBHU C IIpaBUJIaMMU 0€e30IMacHOCTH. Ha6moneHHe, q)HKcaHI/ISI U OIIMCaHHuEC
pE3yNBTATOB MPOBEJCHHOTO 3KCIIEPUMEHTA.
Hmozosan konmponvnaa paboma 2
Bueayoumopnaa camocmoamenvhnasn paboma (omuemnasn): Peghpepamvt no meme «A3omocooeprcawjue S5
op2anu4ecKue cOeOUHEeHUA)

MaxkcumaJjibHasi yueOHasi Harpy3Ka: 117

O0s3aTe/IbHASI AYAMTOPHAS yueOHast Harpy3ka: | 78/16
CamocrosiTejibHas padoTa 39
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3. YCJOBUS PEAJIN3AILIMYA YYEBHOM JUCIUILINHBI
3.1. TpeOoBaHUA K MUHMMAJIbHOMY MAaTEPHAJIbHO-TEXHUYECKOMY 00eCIeYeHUI0
OV .09 Xumusi

Peanuzauus yueOHON TUCUUIUIMHBI TpeOyeT HaIM4usg y4yeOHOro KaOMHETa XUMUH,
1ab0paTOPUU XUMHH.

O6opynoBaHue yuyeOHOTO KaOUHETa!

- TOCAI0YHBIE MECTa M0 KOJTMYECTBY 00YyJarOIMINXCS;

- pabodee MECTO MpernoaaBaTers;

- BBITSDKHOM 1IKad;

- KOMIUIEKT 33/IaHUi JJIs1 TECTUPOBAHMS M KOHTPOJIBHBIX PaboT.

Texuuueckue cpeactBa oOy4eHUs :

- KOMITBIOTEP € JTUIEH3UOHHBIM POrPaMMHBIM 00ECIICUEHHUEM;
- MYJIbTUMEIHATIPOEKTOD;

- UIHTEpaKTUBHAs JOCKa.

O6opynoBanue 1abOpaTOPUH:

- Habop XUMHUYECKOW TMOCYAbl W MPUHAMISKHOCTEH s Ja0OpaTOpPHBIX U
HNPaKTHYECKUX paboT — 10 KOJMYECTBY O0yUarOINXCS;

- Ha0OPBI PEaKTUBOB OPTaHMYECKUX U HEOPTaHMUECKUX BEIIECTB;

- KOMIUIEKT Y4eOHO-HATJSIIHBIX TIOCOOMH «XUMHUS»;

-ripaBuiIa 0€30MaCHOCTH Tpy/Ja B KaOUHETEe XHUMHUU;

- TEPMOCTAT;
- CYIIMJIBHBIN 1IKad.
XUMUsA
JlaGopaTtopnas pabota Nel PeakTuBBI 1 000py/1I0BaHME:
OOGnapyxeHue yriepoza, [Iratue ¢ npoOMpKamu, OPOOKH €
BOJOpOJa B OpraHNIECKOM ra300TBOAHBIMH TpPYyOKaMu,  CTEKJISTHHAs
COEIMHEHUU najoyka, XUMHUYECKHE CTakaHbl (2 IIT.)
eMkocThio 150 My, ropenka (COuUpTOBKA),
CTIMYKH.
[Tapadbun, Baszenun, xmopodopMm (WM
JUXJIOPATaH), cyibdar MeH (ID)
0€3BOHBIN, PACTBOP THAPOKCUIA KaJbIUA,
okcun menu (II), coupt
JlaGopatopras pabora Ne2 OobopynoBanue: JIuneiika, MIacTUINH,
CocTaBiieHue Moeseii CITMHIKH.
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MOJIEKYJI OpTaHUYECKHUX
BEILIECTB

JlaGopaTtopnas pabota Ne3
[Tonyuenue sTuiieHa U
U3Y4YEHUE €T0 CBOWCTB

PeakTuBbl U
o0opyaoBaHue: Ta00OpaTOPHBI  IITaTHUB,
MTaTUB ¢  [OpoOuWpKamMH, Tpodka ¢
ra3o0TBOJIHOM TpyOKOH, CIIUPTOBKA,
cnuuky, pactBopbl  HzSOs,  KMNOy,
OpoMHas Boja.

JlaGopaTtopnasi pabota Ne4
N3yuenne pacTBOPUMOCTH
CITUPTOB B BOJIE

PeakTuBBI M 000pyA0BaHME: IITATUB C
npoOupKamMu, AUCTUIMPOBAHHAS BOJIA,
9TaHOJI, TIULEPHH.

JlaGopaTtopHas pabota Ne5

N3ydeHne BOCCTAaHOBUTEIBHBIX
CBOMCTB aJIbJICTUJIOB: PEaKITUs
«cepeOpsTHOTO 3epKajia»

OoopynoBanue: lllTatus ass npoOUpoOK;
npoOupKH (5 WIT.);CTEKISIHHBIN CTaKaH;
ropsiasi BOJ1a; pacTBOp TUAPOKCUAA
HaTpusl; CHUPTOBKA.

PeakTuBb1:2% pacTBop aMMHaKa
NH4OH;10%-us1it pactBop NaOH , CuSQOa,
AgNOs,popmanun

Jlabopatopnas pabota Ne6.

N3yuenue CBOUCTB
KapOOHOBBIX KUCJIOT

PeakTuBbl M 000pya0BaHMe: YKCYCHas
KHCJIOTA, CTPYXXKH MarHus W TPaHYJIbI
IIMHKA, THUJIPOKCHUJ HATPHUSA, WHIUKATOP
dbeHondTamenH, 3TaHOJ, HW30aMHJIOBBIN
CIUPT, AaMMHUAYHBIA  pPacTBOpP  OKCHJA
cepebpa, MypaBbMHAs KHCIIOTa, YKCyCHas
KHCIIOTA;  CHOUPTOBKAa  (BJIEKTPOILIUTKA),
POOHUPKH, KOJIOBI IJIOCKOAOHHBIC

Jlaboparopnas padota No7.
BzanmoaencTsue rimroKo36l U

Oo0OopynoBanue u peakTHBbI: PacTtBOp
[JIIOKO3bI, Kpaxmas, pactBopbl CuSOsn
NaOH, pactBop iona (I2), kycouek y€pHoOro
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caxapo3bl ¢ TUAPOKCUAOM
menu (II)

KauecTBeHHBIE peaknu Ha
Kpaxmall

xJie0a; MTAaTUB ¢ MPOOUpPKaAMU, TpUOOp s
HarpeBaHus, JIepxKaTeiab, CIUUKU

Jlaboparopnas pabota NeS§.

KauecTtBeHHBIC pC€aKnn Ha OeJIKH

OO6opynoBanue u peakTuBbl: PacTBop
oenka, pactBopsl cynbbara meau (1) u
EJI0YM, a30THAST KUCJI0TA, BOAHBIM PACTBOD
aMMHUaKa «HAIIaTbIPHBIA CIIUPTY», IEPCTh;
HITATUB C MPOOHPKAMU, TPUOOP ISt
HarpeBaHusl, iepKaTellb, TUTeJIbHbIE
HIUMIBI, COIUYKH.

Jlaboparopnas pabota Ne9

MonenupoBanrue NOCTPOCHUSA
[Tepuoanyeckoit TaOIHITBI
XHUMHYECKUX 3JeMeHTOoB [[. 1.
Menneneena

Oo6opynoBanme: Ilepuonnueckas cuctema
xuMmuueckux sseMeHToB .M. Menneneena,
pucyHku cTpoenus S, p, d, f anemenToB.

JIaGopatopnas padota Nel(
[IpuroroBnenue pactBopa
3aJJaHHOM KOHIIEHTpaIun

PeakTuBbBI 1 000pyR0BaHMe: XJIOPHU/I
Hatpust (NaCl), 60% xoHIleHpupOBaHHAsI
CepHas KHCJIOTa, JUCTULIUPOBAaHHAsS BOJA,
BECHI, OFOKCHI, MepHas koioa (100mm).

Jlabopatopnas padota Ne 11

HcnbiTanne pacTBOPOB KUCIOT U
OCHOBAaHUM MHJIMKATOPAMH

O6opynoBanue m peakTuBbl: PacTBOpHI:
CEpHOM  KHUCJIOTBI, COJITHOM  KHUCJIOTBHI,
TUAPOKCUAA HATpUs; HHAUKATOpA CUHUM
Jakmyc,  (eHondTanenH, METUIOPAHXK;
KIOBETA /I KaleJbHOTO aHalu3a, MUMeTKa,
CTEKJIIHHAas ~ TajoykKa,  YHUBEpcalbHas
WHJMKaTOpHAas Oymara.

Jlaboparopnas padota Ne 12

PeakTuBbl u 000pyAOBaHHE: KYCOUYKHU
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[Tonyuenue okcuaa yraepona (IV)
Y U3YYEHHE €Tr0 CBOMCTB

Mpamopa, (denondraneun, JaKMYC,
pPacTBOPBI: COMSTHON KUCIOTHI M THIPOKCHIA
HaTpus, M3BECTKOBAs BOJIA, B
IPOHYMEPOBAHHBIX npoOupKax
KPUCTAJUIMYECKWE  BeUIecTBa:  Cyabdar
HaATpusl, XJOPHJ IMHKA, KapOoHAT Kamus,
CWIMKAT  HATpHS, pacTBOp HHUTpaTa
cepebpa, Boja, MPOOUPKH, Ta300TBOHAS
TpyOKa ¢ nmpoOKoi, cTakaH

TexH.
JlaGopaTtopHasi pabora Ne2

IHonyyenue cycreH3uu
KapOoHaTa KaJblUUA B BOJe

PeakTuBbl 1 000pynoBanme: Kapoonar
KaJplus (Me), MOTOPHOE Maclio, BOJIa.
XUMHYECKUE CTaKaHbI, CTCKJISTHHbIC
NaJIOYKH.

Texn.

JlaGoparopHuasi padora Ne 5

IMosyyeHune COJISIHOM KHUCJIOTHI
U U3y4YeHHUEe ee CBOMCTB

OO0opynoBaHHMe M peaKTUBBI: 2 IPOOUPKY;
npoOKa C Ta300TBOJHON TPYOKOM; XJIOpH]
HaTpUS; pacTBOp  KOHIEHTPUPOBAHHAS
cepHas kuciora (2:1),. CnuproBka, Boja,
CTIUKH.

3.2. Hupopmanuonnoe odecnevyenne odyyenust OY1.09 Xummus.
Ilepeuenb pexoMeHayeMbIX Y4eOHBIX u3aanuii, UHTEepHeT-pecypcos,

JAOMOJIHUTEIbHOM JIUTEPATYPbI

J{ns cTtyneHToB

1. A.W. Apremenko Opranudeckas xumusi: yaeouuk. KaoPyc, 2018.

JloroBop Nel11248313/18492377 ot 10.07.2018 WWW.BOOK.ru 25/6
nocty 1o mapomrolSBN 978-5-406-05331-7

. Cracp H.®. O0Omas u Heopranunyeckast xumusi: cnpaBounuk st CII1O.

[Tpodobpazosanue, 2017. Jorosop Ne 3966/18 28.03.2018
WWW.IPRBOOKSHOP.RU 3/6 moctym mo naposito
http://www.iprbookshop.ru/66393.htmi

. Hdpo3noB A.A. Opranuyeckas xumus: yueOHoe nocooue HayuHnas
kaura 2019 WWW.IPRBOOKSHOP.RU 3/6 noctymn mo
napomohttp:// www.iprbookshop.ru/81036.html



http://www.book.ru/
http://www.iprbookshop.ru/
http://www.iprbookshop.ru/66393.html
http://www.iprbookshop.ru/

4.  JIpo3noB A.A.Heopranuueckas xumusi: yueOHOe mocooue
Hayunas xkaura 2019 07.03.2019WWW.IPRBOOKSHOP.RU
3/6 noctymn no naposro http://www.iprbookshop.ru/81031.htmi

g mpenonasarens

O6 ob6pazoBanuu B Poccuiickoit @enepauuu: genep. 3akon or 29.12. 2012 Ne
273-®3 (B pen. Peaepanbubix 3akoHOB 0T 07.05.2013 Ne 99-@3, ot 07.06.2013 No
120-®3, ot 02.07.2013 Ne 170-®3, ot 23.07.2013 Ne 203-D3, ot 25.11.2013 Ne
317-®3, ot 03.02.2014 Ne 11-®3, ot 03.02.2014 Ne 15-®3, ot 05.05.2014 Ne 84-
@3, ot 27.05.2014 Ne 135-®3, ot 04.06.2014 Ne 148-D3, ¢ u3M., BHECCHHBIMH
®enepanbHbiM 3ak0HOM OT 04.06.2014 No 145-®3, B pen. ot 03.07.2016, ¢ uzm. ot
19.12.2016.)

[Tpuka3 MunuctepctBa oOpazoBanus U Hayku P® ot 31 nexabps 2015 r. N1578
"O BHeceHMM H3MEHEHUN B (enepanbHBIA TOCYIApCTBEHHBIN 00pa3oBaTebHbIN
CTaHAApT  CcpenHero  obOmero  oOpa3oBaHUs,  YTBEPXKACHHBIA  MPHUKA30M
MunucrepctBa obpazoBanusi U Hayku Poccuiickoir denepanuu ot 17 masg 2012 r.
N413"

[TpumepHast ocHOBHasi 00pa3oBareNbHas MporpaMMa CpeaHero oOIero
o0Opa3oBaHus, 0100peHHas peuieHueM (eepanbHOr0 y4eOHO-METOANUYECKOTO

oO0benMHEHUsT 1O 001eMy o0pa3oBaHuio (IPOTOKOJ OT 28 utoHs 2016 r. Ne
2/16-3).

WNuTepHeT - pecypcsi:

www. pvg. mk. ru (omumnuana «ITokopu BopoObeBbI TOph»).

www. hemi. wallst. ru (O6pa3oBaTenbHbIN CAaNT AJIS NIKOJTBHUKOB «XHUMUS»).

www. alhimikov. net (O6pa3oBaTenbHblii CAlT ISl MIKOJLHUKOB).

www. chem. msu. su (DnekTpoHHass OMOINOTEKA TTO XUMHUH).

www. enauki. ru (MHTEpHET-U3AaHUE 151 yunuTenelt «EcTecTBeHHbIC HAYKN» ).

www. lseptember. ru (MmeTonuueckas razera «llepBoe ceHTSIOps»).

www. hvsh. ru (xypHan «XuMus B IIKOJIEY).

www. hij. ru (kypHan «XUMUS U KH3HBY).

www. chemistry-chemists. com (3I€KTpOHHBIN KYpHAT «XHUMHUKH H XUMHUSI).

4. KOHTPOJIb U OLIEHKA PE3YJbTATOB OCBOEHHMSI YUYEBHOH
JAUCHUTIIJINHBI

KoHTpoab M omeHka pe3ylbTaTOB OCBOCHUS YUYEOHOW IUCITUTIIIMHBI «XHUMUSI»
OCYIIECTBIISIETCS TPEIOIaBaTEeNIEM B MPOIIECCE MPOBEACHUS MPAKTHUECKUX 3aHATUN
1 J1abOpaTOpHBIX pabOT, TECTHUPOBAHMS, A TAKKE BBIMOJHEHUS OO0YYarOIIMMUCA
WHIUBUYATbHBIX 3aJaHIH, POSKTOB, UCCIICIOBAHUN.

IIpeameTHbIe pe3yabTaThI DopMbI U METOAbI OK
o0y4eHus KOHTPOJIAl U OLIEHKH
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pe3yJbTATOB 00y4YeHUs

1

2

3

c(hOpMUPOBAHHOCTb MPEACTaBICHUM
0 MeCT€ XUMHM B COBPEMEHHOM
HAay4YHOH KapTUHE MUpPA; TOHUMaHUE
poii  XuMUU B  (HOPMHUPOBAHUU
Kpyrozopa ©  (GYHKIIMOHAJIBHOM
IPaMOTHOCTH yeJioBeKa TUISE
pElIeHMs MPAaKTUYECKUX 3a/1a4;

DKCIepTHas OLICHKA
BBITIOJTHEHUS TUCbMEHHBIX
CaMOCTOATEIbHBIX PadboT
OneHka TECTUPOBAHUSA

OK 1, OK 8

BJIAJICHUC OCHOBOMNOJIAral0IIMMHU
XUMHUYECKUMU MOHSATUSIMU,
TEOPUSIMH, 3aKOHaMH u
3aKOHOMEPHOCTSMU; YBEPEHHOE
MOJIb30BaHUE XUMHUYECKOU
TEPMUHOJIOTUEN U CUMBOJIMKOW;

DKCIepTHas OLICHKA
BBITIOJIHECHUS MTUCHhbMEHHBIX
CaMOCTOATEIbHBIX PadboT
OneHka TeCTUPOBAHUSA

OK 4, OK 5,
OK 8

BJIQJICHHC OCHOBHBIMH METOJIAMH
HAyYHOTO TO3HAHUS,
UCIIOJIb3YEMBIMHU B XUMHH:
HaOII0IcHIE, OIMCaHUE,
U3MEpEeHHEe, SKCIIEPUMEHT;, yMEHUE
o0pabaThIBaTh, OOBSACHSATH
pe3yabTaThl MPOBEIECHHBIX OIBITOB
M JeNaTh BBIBOJBI; TOTOBHOCTh U
CIIOCOOHOCTh MPUMEHSITh METOJbI
TIO3HAHUS npu peleHun
NPaKTHYECKUX 3a/1a4;

DKcnepTHas OIICHKA
BBITIOJIHEHUSL J1a00PaTOPHBIX
pabot

OueHka TeCTUPOBAHUSA

OK 6, OK 7

c(hOpMUPOBAHHOCTh YMEHHS JaBaTh
KOJINYCCTBCHHBIC OIICHKH u
MIPOBOJUTH pacyeTsbl 1o
XUMUYECKUM dbopmynam u
YpaBHEHUSIM;

DKcInepTHas OllCHKa
BBITIOJTHEHUS MUCbMEHHBIX
CaMOCTOATEIbHBIX PaboT
OneHka TeCTUPOBaHUSA

OK 4, OK 5

BJIQJICHUE  TIPaBWJIAMHU  TCXHUKH
0€30MacHOCT MPU HCTOIB30BAHUH
XHUMHAYECKUX BEIIECTB;

HaGmonenne u skcrepTHas
OIICHKA BBITIOJTHEHUS
1a60paToOpHBIX pabOT
DKcnepTHas OlLEHKa
BBITIOJTHEHU S TUCbMEHHBIX
CaMOCTOSITENIbHBIX padoT
OneHka TeCTUPOBAHUS

OK 2, OK 3,
OK 4, OK 6,
OK 7

c(hOpMHUPOBAaHHOCTh  COOCTBEHHOM
MO3UIIMM  TO  OTHOLICHHID K
XUMHYECKOU uH(opmaiuu,

DKcnepTHas OLICHKA
BBITIOJTHEHHUST J1a00PaTOPHBIX
pabot

OK 5-OK 7,
OK g, 0K 9
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MOJIy4YaeMOH
WCTOYHUKOB.

nu3

pa3HbIX

OneHka TECTUPOBAHUSA
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Ono0peHo METOAMYECKO

KOMUCCHEN
001100 pa3zoBaTeNbJILHOTO LHUKIIA

[Iporokos Ne |

ot «30» aBrycra 2021 r.
ITpencenarens MmeToaMYECKOM
KOMHCCHH

MH.K.ﬂpymanHa

«YTBEpXKAAIO»
3aMecTUTE b IMPEKTOPA 10
7

7

nuqegﬁbﬁ pabote

T.B.AngpuaHoBa

Pl
sl

Ay,

1
/

2 2.d

JIncT BHeceHMsI M3MEHEHHH B Pa0o4yl0 MporpaMmMy y4eOHO JUCUMILIHHBI

JlononHeHuss U u3MeHeHus: B nporpammy ydeOHoi auciuruimabl OYJ[.09 Xumusi Ha 2021/2022 y4eOHblit roa s
cretmansHocTeil: 09.02.01 KoMnbeloTepHBIE CUCTEMBI U KOMILICKCHI,

obopyioBaHMeE,

" SKCIICPTH3a Ka4CCTBaA HOTpC6I/IT€HBCKI/IX TOBApPOB.
B I[MporpaMmMy JUCHUIINIMHBI BHOCAT CICAYIOIIUC N3MCHCHU .

B nyHkT

JIOTIOJTHCHHST IJISl CTY/1€HTOB:

13.02.02 TemiocHaOXeHUE W TEIUIOTEXHUYECKOE

08.02.11 Ymnpanenue, sKCITyaTaIus 1 00CIyKUBaHUE MHOTOKBApTHPHOTO J0Ma,

38.02.02 ToBapoBeneHue

3.3. «J/Iutepatypa U MH(OPMALMOHHO-KOMMYHHKANIMOHHOE o0ecriedyeHre O0Y4YeHHSD> BHECEHBI CIEAYIOIINE

Hpo3noB A.A.

Opranuyeckast XuMusi: yaeOHOE
nocooue

Hayunas kaura

2019

Horosop Ne 8047/211T ot 01.06.2021
r.-WWW.IPRBOOKSHOP.RU

D/6 1OCTYII MO MapOJIo
http://www.iprbookshop.ru/81036.html

Heoprannyeckast xumusi: yaeOHOE TTocodne

Hayunas xxaura

2019

Horosop Ne 8047/211T ot 01.06.2021
r.-WWW.IPRBOOKSHOP.RU

/06 mocTyn 1o MapoJIio
http://www.iprbookshop.ru/81031.html

Aptemenko A.U.

OpraHqucxaﬁ XUMUS. y‘Ie6HI/IK

KnoPyc

2018

Jorosop Ne11248313/18492377 ot 10.07.2018
WWW.BOOK ru

3/6 nocTym no naposo

ISBN 978-5-406-05331-7
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BpeiTkOBa, A. .

OOmas 1 HeOpraHu4ecKass XUMHUS
npaktukym g CI1O

[podobpazoBanue

2020

Joroop Ne 8047/2111 ot 01.06.2021
r.-WWW.IPRBOOKSHOP.RU

/6 moCTyII MO MapoJIko
http://www.iprbookshop.ru/92126.htmi

H3MeHeHus B pa6oqvfo IIporpamMmy V‘IG6HOI>1 JAUCTIMITIINHBI BHCCCHBI

npenojaasareiieM AHITOO «HKTCy Kucenesoint E.B.
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