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1. IACHIOPT IPOT'PAMMBI YUEBHOM JJUCHUTLJIAHBI
BJ1.09 XUMUA

1.1. O6s1acTh NPUMEHEHHUS] IPOTPAMMbI

[Iporpamma  y4eOHOW  JUCHMIUIMHBI ~ SBJISETCS  YacTblO  MPOTPAMMBI
MOATOTOBKHU CIEIUAIUCTOB cpenHero 3BeHa B cooTBercTBUU ¢ OI'OC CIIO mo
cnenuanbHocTh 44.02.02 IlpenogaBanre B Ha4adbHBIX KJIACCax.

1.2. MecTo y4eOHO TUCUMILIMHBI B CTPYKTYpe NMpPOrpamMMbl NOATOTOBKHU
CIEeNUAJMCTOB CPeHero 3BeHa: JUCIUIUIMHA OTHOCUTCS K 0a30BBIM JUCLMILIMHAM
00111600pa30BaTEIHLHON MOITOTOBKH.

1.3. Lesn 1 3aga4u y4eOHOI JUCHUIIMHBI — TPEOOBAHMSA K pe3yJibTaTaM
OCBOCHUS Y4eOHOM TUCHUIJIMHBI:

CopepkaHue JUCHMIUIMHBI «XUMHS»  HANpaBlI€HO Ha  JIOCTUKEHUE
CIICIYIOLIUX LEIICH:

- (dopmupoBaHre y OOydYaroOlMXCS YMEHHUSA OILICHHBaTh 3HAYMMOCTD
XUMHUYECKOTO 3HAHMS JIJIS1 KAKJOTO YEJIOBEKa;

- (opMupoBanue y 00y4arOIMXCs IEJIOCTHOTO MPEJCTABICHUS O MHUPE U
pOJI XMMHUU B CO3JIaHMM COBPEMEHHOW €CTECTBEHHO-HAyYHOH KApTUHBI MUDPA;
yMEHUSI OOBSICHATH OOBEKTHl U IMPOLIECCHl OKPYKAIOIIEH eCTBUTENbHOCTH:
MIPUPOJHOM, COLMATBHOMU, KyJIbTYPHON, TEXHUYECKOW CPEAbL, UCIIOIB3YSI ISl 3TOrO
XUMUYECKUE 3HAHUS;

- pa3BUTHE Yy OOydYalOIUMXCs yMEHUN pasznudarh (akThl U OIEHKH,
CpPaBHHBATH OIIEHOYHBIEC BBIBOJIbI, BUJIETh UX CBA3b C KPUTEPHUSMH OLEHOK U CBA3b
KPpUTEPUEB C OMpENEICHHOM CHUCTEeMOW IIEHHOCTEeH, (OpMyIHpoBaTh U
000CHOBBIBAaTh COOCTBEHHYIO MMO3UIINIO;

- mnpuoOpeTeHue OoOyYalolUMUCS OIbITa Pa3HOOOpPA3HON NESITEIBHOCTH,
NO3HAHUS W CaMONO3HAHUS; KIIOUEBBIX HABBIKOB, HMMEIOUIMX YHUBEPCAIbHOE
3HAUEHUE JJISl PA3JIMYHBIX BHUJOB JESTEIbHOCTH (HABBIKOB PpELIEHUS MPOOJieM,
OPUHATUS ~ pELICHUH, TIOMCKa, aHaimM3a ©  o0paboTKM  HMH(pOpMAaLIUH,
KOMMYHUKATUBHBIX ~ HABBIKOB,  HAaBBIKOB  HM3MEPEHUM,  COTPYJHUYECTBA,
0€301acHOro o0paIieHus ¢ BEIIECTBAMU B TOBCETHEBHOM KU3HM).

OcBoeHue conepkaHus ydeOHOW aucuuIUIMHbl «®DPuszukay obecrneunBaeT
JNOCTH)KEHHE CIEAYIOIINX PE3YJIbTATOB:

JIMYHOCTHBIX:

-4yBCTBO FOPJIOCTU U YBAXKEHUS K UCTOPUU U JOCTHXKEHUSIM OT€UECTBEHHOU
XUMHYECKONM HAyKH; XMMHUYECKH TPAMOTHOE TMOBEICHHE B NPO(ECCHOHATHHOU
NEATETPHOCTH W B OBITY mNpuU OOpalleHHMH C XWMHAYECKHMMH BEIIeCTBAMH,
MaTepHalaMH U MPOLECCaMU;

-TOTOBHOCTh K MPOAOHKEHUIO 00pa30BaHuUs U TOBBILIEHUS KBATM(DUKAIIUU B
n30paHHON MPOQPECCHOHATILHON NIeITebHOCTH U OOBEKTHBHOE OCO3HAHUE POJIU
XUMUYECKUX KOMIETEHIIUN B 3TOM;



-YMEHHE HCIOIb30BaTh JAOCTUXKEHUS COBPEMEHHOM XMMUYECKOW HAyKU U
XUMUYECKUX TEXHOJOTUW ISl TIOBBIMICHUS COOCTBEHHOTO WHTEIUICKTYaIBHOTO
pa3BUTHS B BEIOpAHHOU NPO(heCcCHOHATBHOM NS TEIbHOCTH;

MeTanpeaMeTHbIX:

- WCIOJb30BaHUE PA3JIMYHBIX BUJOB IM0O3HABATEIIBHOW MESTEIBHOCTU U
OCHOBHBIX MHTEJUICKTYaJbHBIX ONEparuii (IOCTAHOBKY 3a7a4u, (hopMyIHpOBaHUS
TUTIOTE3, AaHaldW3a W CHHTE3a, CpaBHEHUS, OOOOIICHHS, CHUCTEMaTHU3AINH,
BBISIBJICHUS NPUYUHHO-CJIEICTBEHHBIX CBsI3€EH, MOKUCKa aHaJIOr OB,
dbopMyIupoBaHMs BBIBOJOB) ISl PEUICHUS! MOCTABIICHHOM 3a7aud, MPUMEHEHUE
OCHOBHBIX METOJIOB TMO3HaHUs (HAOMIOIEHMS, HAYYHOTO SKCIEpUMEHTa) MJis
U3YUYEHUS! PA3IMYHBIX CTOPOH XMMHUYECKUX OOBEKTOB M IMPOILIECCOB, C KOTOPHIMU
BO3HHMKAET HEOOXOIUMOCTh CTAIKUBATHCS B MpodeccuoHaIbHOM cdepe;

-MCTOJIb30BaHUE PA3IUYHBIX HCTOYHUKOB I TMOJYYEHUS] XHUMHYECKOM
uH(OpMaIuU, yMEHHE OICHUTh €€ JOCTOBEPHOCTH IS JOCTHUKEHUS XOPOIIHMX
pe3ynbpTaToOB B MpodeccroHanbHOU chepe;

NnpeAMeTHbIX:

-c()OPMUPOBAHHOCTH TMPEJCTABICHUNH O MECTE XHMHH B COBPEMEHHOM
HAyYHOW KapTHHE MUpa; MOHUMAHUE POJIH XUMHUHU B (POPMHUPOBAHUU KPYro3opa 1
GyHKIIMOHATBFHOW TPAMOTHOCTH YEJIOBEKA JIJIsl PEIICHUSI MPAKTUYECKUX 3a/1a9;

- BJAJE€HHUE OCHOBOMOJIATAIONIUMU XUMUYECKUMHU MOHATHSIMU, TEOPUSIMU,
3aKOHAMU U 3aKOHOMEPHOCTSMH; YBEPEHHOE IIOJIb30BaHUE XUMHUYECKOUN
TEPMHUHOJIOTUEN U CUMBOJIUKOM;

- BJaJiIeHHE OCHOBHBIMU METOJaMHU HAYYHOI'O TO3HAHUS, UCTIOJIb3yEMbIMU
B XUMHUHU: HaOJIIOJACHUEM, OMHCAaHWEM, U3MEPEHUEM, DKCIEPUMEHTOM; YMEHUE
00pabaTbIiBaTh, OOBSCHATH PE3YJIbTAThl IPOBEJCHHBIX OIBITOB U JI€JaTh BBIBO/IbI;
TOTOBHOCTh W CIIOCOOHOCTh TPUMEHSTh METOJbl TO3HAHUS TPU PEIICHUU
MPAKTUYECKUX 33]1a4;

- chopMupOBaHHOCTH yMEHHUS JaBaTh KOJMYECTBCHHBIC OIICHKH W
MPOU3BOIUTH PACUYETHI [0 XUMHUECKUM (HOpMyJIaM U YPAaBHEHUSIM;

- BIAaJCHUE TMpaBWJIAMU TEXHUKU OE€30MaCHOCTH TMPH HCIOIH30BAHUH
XUMHUYECKUX BEIIECTB;

- copMHpPOBAaHHOCT COOCTBEHHOM TO3WIMH 110 OTHOIICHHIO K
XUMUYECKON MHPOPMAIINH, TOTYy4aeMO U3 Pa3HbIX HCTOYHUKOB.

1.4. KoianyecTrBO 4YacoB Ha OCBOCHHE IPOrpaMMbl y4eOHOM
AUCIHHUIJIMHBI:
MaKCUMaJIbHOW y4eOHOM Harpy3ku oOydaromierocsi 72 yaca, B TOM YHUCIIE:
00s13aTeNIbHOM ayITUTOPHOU yueOHOM Harpy3ku oOydaromierocs 10 yacos;
CaMOCTOSITENIbHOM paboThl 0Oyvaromierocs 62 yaca.



2. CTPYKTYPA U COJAEPKAHUE YUEBHOM JUCHUNJIAHBI
2.1. O0beM y4eOHOM IMCHMIIMHBI U BUABI Y4eOHOil padoThI

Bup yueOHoit paboThl Oobvem uacos
MaxkcumanbHas yyeOHass Harpy3ka (Bcero) 72
Oo0s13aTesibHASI AYIUTOPHAS Y4eOHasi HArpy3Ka (Bcero) 10
B TOM YHCJIE!

[IPAKTHUYECKUE 3aHATHS 2
CamocTosiTesibHasi padoTa o0yuyawmerocs (Bcero) 62
Ipomedxxcymounas ammecmayust 6 popme

ougpepenyuposarnnoco 3auema




2.2. TemaTu4yecku NJIaH U coAepkanue ydeOHou aucuuniaunsl /.09 XUMMUA

HaumeHoBaHue pa3jiesioB U
TeM

Conep:xxkanue yuye0HOro marepuasa (0CHoBHoe ¥ mpogeccuoHAIbHO-OPHUEHTHPOBAHHOE),
Ja0opaTOpPHbIE M MPAKTHYECKUE 3aHATHS, IPUKJIATHONH MOAYJ/b

O0BeM yacoB

1

2

Pasnea 1. OcHOBBI CTPOCHHUS

BelleCTBA

Tema 1.1.

CtpoeHne aToMOB
XMMHYECKHX DJIEMEHTOB U
IIPUPOJIa XUMUYECKOH CBS3HU

CamocrosiTesibHast padora

CoBpemMeHHass Mojelb CcTpoeHHus aroma. CHMBOJIMYECKHH SI3bIK XUMHHU. XUMHUYECKHUUA HJIIEMEHT.
OnexkTpoHHass KoHurypanus aroma. Kiaccupukanuss XUMHYECKUX 3JIEMEHTOB (S-, p-, d-31€MeHTHI).
BanentHeie 3JIEKTPOHBI. BanentHocTs. DJIEKTPOHHAS npupona XUMHYECKON CBSI3H.
DNEKTPOOTPUIIATEIEHOCTh. BUABI XUMHUYECKOW CBS3U  (KOBaJIeHTHas, WOHHAs, METaNInYecKasi,
BOJIOPOJIHASI) U CITOCOOBI €€ 00pa30BaHuUs

Pemmenue 3agaHuii Ha HCIIOIB30BAaHHE XHMMHYECKOM CHMBOJIHMKH W Ha3BaHUM COCIUHEHHUU IIO
HOMEHKJIaType MEKIyHAPOIHOTO COK03a TEOPETUUYECKON M MPUKIATHON XUMUU U TPUBUAIBHBIX HA3BaHUM
JUTSL COCTaBIICHUSI XUMHUYECKUX (OPMYJ IBYXaTOMHBIX COCIUHEHUN (OKCHUIOB, CYIb(GHUIOB, TUAPUIOB U
T.I1.) ¥ IPYTUX HEOPTAaHUYECKUX COCTMHEHHUH OTICIBHBIX KIIACCOB.

[IpakTrueckue 3a1aHusl Ha YCTAHOBJICHUE CBS3UM MEXIY CTPOCHHEM aTOMOB XMMHUUYECKHX JJIEMEHTOB U
MEPUOJUYECKUM H3MEHEHUEM CBOWMCTB XMMHUYECKHX JJIEMEHTOB U HUX COCJUHEHUN B COOTBETCTBUU C
nosjoxeHueM [leprnoinueckoi CUCTEMBI.

Tema 1.2.
[Tepuoanueckuii 3aKOH U
tabmuma /.M. Menaeneena

TeopeTnyeckoe o0yueHue

Ilepuoanueckas cucrema xuMmuueckux sneMeHToB J[.M. MenaeneeBa. ®u3nueckuii CMbICIT
[Tepnoauueckoro 3akona JI.11. MenneneeBa. 3akOHOMEPHOCTH U3MEHEHHUS CBOMCTB XUMUYECKUX
3JIEMEHTOB, 00pPa3yeMbIX UMH MPOCTHIX U CIIOKHBIX BEIIECTB B COOTBETCTBUH C MOJIOKEHUEM
XUMHUYECKOro 31emenTa B [lepuonanueckoii cucreme. MUpPOBO33pEHUECKOE U HAYYHOE 3HAUCHHE
ITepuoanueckoro 3akona /.M. Menaeneesa. [Iporno3ssl JI.1. MenneneeBa. OTKpbITHE HOBBIX
XHMUYCCKHX DJICMCHTOB.

Pa3znen 2. Xumuueckne peakiumn

10

Tema 2.1. TUNIBEI XUMHYECKUX

CamocTrosiTesbHasi padoTa




peakuuii

Knaccudukanus 1 THIIBI XUMHUYECKHUX PEAKIHii ¢ y4acTHEM HeOpraHu4eckux BemiecTB. CocTaBieHue
YpaBHEHUHN peaKIUi COSIUHEHUS, PA3JI0KECHUs, 3aMEIICHHS, OOMEHa, B T.4. PEaKIIHi TOPEHMUS,
OKHCJICHUA-BOCCTAHOBJICHH .

YpaBHeHUs OKHUCTIeHUS-BoccTaHOBIIeHUs. CTeneHb okucieHus. OKUCIUTENb U BOCCTAHOBUTEIb.
CocraBiienue u YpaBHUBAHUC OKUCIUTCIIbHO-BOCCTAHOBUTCIIbHBIX peaKuHﬁ MCTOOM 3JICKTPOHHOTO
6ananca. OKHCINTEIbHO-BOCCTAHOBUTENIbHBIE PEAKLIUU B IPUPOJIE, MPOU3BOACTBEHHBIX MTpoLieccax 1
KU3BHCACATCIIBHOCTHU OPraHn3MOB

KonuuectBenHsle oTHOIEHHUSI B XUMHUU. OCHOBHBIE KOJIMUYECTBEHHBIE 3aKOHBI B XMMHH M PacdeThl 1O
YpaBHEHUSAM XUMUYECKHUX peakunil. Mosb Kak eIMHHIIa KOJIMYeCTBa BellecTBa. MossipHast Macca. 3aKOHbI
COXpaHEHHUs MacChl ¥ dHEpruu. 3aKoH ABoraapo. MomspHblid 00beM razoB. OTHOCHTENbHAS TJIOTHOCTh
ra3oB. PacueTsl Mo ypaBHEHUSM XUMUYECKUX PEAKIUI ¢ UCTIOIB30BAHUEM MAaCChl, 00beMa (HOpMaIbHbIC
YCIIOBHS1) Ta30B, KOJIMYECTBA BEIIECTBA

Tema 2.2.
DIIEKTPOIUTHYECKAS
JIMCCOITHAITNS M MOHHBIN
0oO0MeH

Teopernueckoe o0yueHue

Teopust AMEKTPOAUTHYECKON nucconranuu. MOoHBI. DNEKTPOIUTHI, HEJIEKTPOJUTHL. Peakuuu MOHHOTO
O6M€Ha. COCTaBHeHI/Ie peaKI_II/Iﬁ HOHHOTI'O O6M€Ha HYTGM COCTABJICHHUA HX IIOJHBIX H COKpaH_IeHHbIX
MOHHBIX YpaBHEHHUI. KHCIIOTHO-OCHOBHBIE peakinu. 3alaHus Ha COCTABJICHNE HOHHBIX PEaKIui

IIpakTnyeckue 3aHATHS

HccnenoBanue TUIOB (TI0 COCTAaBY M KOJIMYECTBY HCXOTHBIX U 00PA3yIOIIMXCS BEIIECTB) U MIPU3HAKOB
XUMHUYecKHX peakiuii. [IpoBenenue peakunii HOHHOro oOMeHa, OIpeIeIeHUe Cpeibl BOJHBIX PACTBOPOB.
3a/laHusl HA COCTaBJICHUE HOHHBIX peaKLni

Paspgea 3.

CTpoeHne M CBOMCTBA HECOPraHu4eCKMX BEIIECTB

16

Tema 3.1. Knaccuduxkarus,
HOMEHKJIATYpa U CTPOCHHE
HEOPTaHWYECKUX BEIIECTB

CamocrosiTesbHasi padoTa

[TpenmeTt Heopranuveckoit xumun. Kinaccudukamus HeopraHUIeCKUxX BeniecTB. [IpocThie U ClIoKHBIC
BCIICCTBA. OCHOBHBIE KJIACChI CIIOKHBIX BCIIICCTB (OKCI/I,Z[bI, THAPOKCUBI, KUCJIOTHI, CO.HI/I). B3anmMocBs3b
HEOpPraHMYECKUX BeIlecTB. ATperatHble COCTOsIHUA BeuecTBa. Kpucrannndyeckue u aMop(HbIe BElIecTBa.
THUIBI KPUCTAIIIMYECKHUX PELIETOK (ATOMHAs1, MOJIEKYJISIpHAs, MOHHAs, METAJUIMUECKast). 3aBUCUMOCTD
(U3UYECKUX CBOMCTB BEIIECTBA OT TUIMA KPUCTALTNYECKON PEIIETKH. 3aBUCHMOCTh XUMHUECKOM
AKTUBHOCTH BC€HICCTB OT BHUAA XUMHUYECKOU CBSI3U U THUIA KpHCT&JIJIH‘IGCKOfI PCILICTKH. HpI/I‘-II/IHI:I
MHOTO00pa3usi BEIIECTB

HOMGHKHaTypa HCOPTraHNYCCKUX BCIICCTB: HA3BAHUC BCUICCTBA UCXOOA U3 UX XUMHYECKOUI q)OpMy.HI:I NN
COCTaBJICHHE XUMHYECKOW (OpMYIIbI UCXOI U3 Ha3BaHM BemecTBa o MexxayHapoaHoi (MIOITAK) wim
TPUBHAJILHON HOMEHKJIATYPE.

Pemenne mnpakThyeckux 3afaHuil MO KiacCUUKALKUKA, HOMEHKJIATYpE U XUMHUYECKUM (dopMyliaM
HEOPraHMYECKUX BEUIECTB PA3JIMYHBIX KIAccOB (yrapHbIil ras, YIJIEKUCIBIH ra3, aMMHaK, TamieHas
U3BECTb, HErallleHas M3BECTh, MUTHEBAsl COAA M APYIHX): HAa3bIBATh M COCTABIATH (POPMYJIbl XMMUYECKUX




BEIIIECTB, ONPEAEIATH IPUHAIICKHOCTD K KIIaccy.
Hcrounnku xumudeckon nHpopmaiuu (cpeacTs MaccoBoi nHdopmaruu, cetb THTEpHET 1 npyrue).
ITouck nHpopMamy Mo Ha3BAaHMSIM, HACHTH(PHUKATOpaM, CTPYKTYPHBIM opMyaM

Tema 3.2. dusuko-
XUMHYECKHE CBOMCTBA
HEOPraHWYECKUX BEIIECTB

Teopernyeckoe o0yueHue

Mertambl. O0ue ¢u3znyeckne M XUMHYECKHe CBoWcTBa MeTasioB. CrocoObl moiyyeHHs. 3HaueHHUe
METAJIJIOB U HEMETAJIJIOB B IPUPOJIE U KUZHEIEATEIIBHOCTH YeJIOBEKa U opranu3mMoB. Kopposus MeTaos:
BUJIBI KOPPO3UH, CIIOCOOBI 3aLIUTHI METAJIJIOB OT KOPPO3UU

Hemeramnpl. OOmme ¢u3udeckne HM XWMHYECKHE CBOMCTBA HEMETAIOB. THNWUYHBIE CBOWMCTBA 1
HemeraiioB [V— VII rpynn. Knaccudukanus 1 HOMEHKIATypa COCIMHEHUN HeMeTalioB. KpyroBopoTsl
OHOTeHHBIX 3JIEMEHTOB B IPUPOJIE
XUMHYECKHE CBOWCTBA OCHOBHBIX KJIACCOB HEOPTraHMYECKHUX BEIIeCTB (OKCUAOB, THIPOKCHIOB, KUCIIOT,
coJiell 1 JIp.). 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB MPOCTHIX BELIECTB, BOJOPOIHBIX COETUHEHUH,
BBICHIMX OKCHJIOB U THAPOKCHJIOB
IlpakTH4eckue 3aHATHSA
CocraBiieHHEe YpPaBHEHMH XUMHUYECKHX PEAKIMH C y4aCTHEM IPOCTBIX M CJIOKHBIX HEOPTraHWYECKHUX
BEIIECTB: METAIJIOB M HEMETAJUIOB; OKCHUIOB METaIOB, HEMETANIOB U aM(OTEpHBIX 3JIEMEHTOB;
HEOPraHMYECKUX KHCIOT, OCHOBAaHUN U amM(pOTEpPHBIX TUAPOKCUAOB; HEOPraHMYECKUX COJIEH, 1
XapaKTEepU3YIOLIUX UX CBOMCTBA.
Pemenne npakTUKO-OpPUEHTUPOBAHHBIX TEOPETUYECKHUX 3aJaHUN HAa CBOMCTBA, COCTaB, MOJYyYECHHE M
0e30MacHOe HUCMOJIb30BAaHUE BAXKHEHIIMX HEOPraHMYECKUX BEIIECTB B OBITY M NPAKTHUYECKOM
JIEATEIbHOCTH Y€JIOBEKA

Tema 3.3. Unentudukamms CamocrosiTesbHasi padoTa

HEOpPraHUUYECKUX BEILECTB —
Pemenne »skcrnepuMEHTaNbHBIX 3a7ad [0 XUMHYECKMM CBOIICTBAM METALIOB U HEMETAJUIOB, IO
PAacIlO3HABAHUIO U MOIYUYEHUIO COEUHEHUN METAUIOB U HEMETAJUIOB. 6
Wnentudukanuss HEOPraHUYECKHX BEIIECTB C MCIOJB30BaHHUEM HX (PHU3UKO-XMMUYECKHX CBOMWCTB,
XapaKTepHBIX KauyeCTBEHHBIX peakiuil. KadecTBeHHble peakiuu Ha cyibdar-, KapOoHAT- U XJIOPHUA-
AQHUOHBI, HA KATUOH aMMOHMSI

Paznen 4. CTpoeHue U CBOCTBA OPraHM4YeCKNX BellecTB 24

Tema 4.1. Knaccuduxkarus, TeopeTnyeckoe o0yueHue

CTPOCHHMEC U HOMCHKJIaTypa 1

OPraHN4YCCKUX BCIICCTB




[TosiBneHue 1 pa3BUTHE OPraHUYECKON XMMUHU Kak Hayku. [IpenMer oprannyeckoit xumuu. Mecto u
3HA4YCHUC OpFﬁHH‘-I@CKOfI XUMHHU B CUCTECMC €CCTCCTBCHHBIX HAYK.

XHUMHYECKOE CTPOEHUE KaK MOPSAJOK COEAMHEHHS aTOMOB B MOJIEKYJIE COIJIACHO MX BAJIEHTHOCTH.
OcCHOBHBIE TOJIOKEHHUSI TEOPUU XMMHUYECKOIO CTPOEHHUS OpraHuyeckux coequHeHuil A.M. Bbytieposa.
VYraepoaHslii CKeJNeT OpPraHuYecKOW MOJICKYJbl. 3aBUCUMOCTh CBOMCTB BEIIECTB OT XHWMHYECKOIO
CTPOEHHUsI MOJIeKyJ1. M3omMepust U U30MeEpBL.

CamocrosiTesibHast padora

[Tonsitue o pynkmonansHoM rpymme. Pagukan. [IpuHIMIBI KIaccubUKaAIUU OPraHUYECKUX COSANHEHUH.
MexnyHapoaHass HOMEHKIIATypa W MPUHIIMITBEI HOMEHKJIATYpbl OPraHUYecKuX coequHeHui. [lonstue o0
a30TCO/CPIKAIINX COCTUHECHUSIX, OMOJIOTHYECKH aKTUBHBIX BEIIECTBaX (YIJIEBOJAX, )KUpax, OeNKax u ap.),
BBICOKOMOJICKYJIIPHBIX COCTUHEHUSAX (MOHOMED, MTOJTUMED, CTPYKTYpPHOE 3BEHO)

Homenknatypa opraHMuecKkux COeAMHEHUH OTAEIbHBIX KIaccOB (HACHIIIEHHbIE, HEHACBICHHBIE U
apoOMaTUYeCKUE YIJIEBOIOPO/Ibl, CIIUPTHI, (PEHOIIBI, aJIbJIETUAbI, KETOHBI, KAPOOHOBBIE KUCIOTHI U JIp.)
CocraBieHre MOJHBIX U COKPAIIEHHBIX CTPYKTYPHBIX (hOPMYIJT OpraHU4eCKIX BEUIECTB OTACIbHBIX
KJIACCOB, MCIOJIB3YsI UX HA3BAaHUS 110 CUCTEMATUYECKON M TPUBHAIBHON HOMEHKIIATYpe (3TUIIEH,
aleTHIIEH, TIUIepuH, GeHo, popManbaeru, yKcycHas KucioTa, IuiuuH). PacueTs! mpocTeitiei
(dopMyIIBI OpraHMYECKONW MOJIEKYJIbI, HCXO/ISl U3 3JIEMEHTHOT0 cocTaBa (B %)

Tema 4.2. CBolicTBa

TeopeTnyeckoe o0yueHue




OPraHNYeCKUX COCIUHEHUHN

OU3UKO-XMMHUYECKHE CBOWCTBA OPraHUYECKUX COCJUHEHUN OTHENBHBIX KIJIACCOB (OCOOCHHOCTH
KJaccu(UKaluyl 1 HOMEHKJIATypbl BHYTPHU Kjlacca; TOMOJIOTHYECKUH psii u obmmas GopMmysa; U30Mepus;
¢du3nuecKrue CBOMCTBA; XUMHUECKHE CBOMCTBA; CIIOCOOBI OTYUYCHHUS):

— TpelenbHbIEe YIIeBOAOPOAbl (alKaHbl M IMKJIOAJKaHbl). ['OopeHHe MeTaHa KaK OJUH U3 OCHOBHBIX
UCTOYHUKOB TeIljIa B MPOMBIIUIEHHOCTH M ObITy. CBOWCTBA MPUPOAHBIX YIJIEBOJIOPOJOB, HAX0XKICHHUE B
IIPUPOJE U IPUMEHEHUE AIKAHOB;

— HenpezAeabHbIe (AKEHBI, ATKUHBI U alKaJueHbl) 1 apOMaTHUYeCKUEe YIIeBoA0poabl. ['opeHue ameruinena
KAK MCTOYHMK BBICOKOTEMIEPATYPHOTr'O MJIAMEHM JIJIsl CBAPKH U PE3KU METAJNIOB

— KHCJIOPOJACOEPIKAIINE COeTUHEHUSI (CUPTHI B (DEHOJIBI, KAPOOHOBBIE KUCIOTHI U 3(PUPHI, aJTbIETHIBI U
KETOHBI, JKUpPBI, yrieBojabl). llpakThueckoe TMpPUMEHEHHWE JTHICHTIUKONS, ThulepuHa, (eHona.
[Ipumenenue dopmanpaernaa, aneraibAeTHAd, YKCYCHOM KHCIOTBHL. Mbula Kak COJM  BBICIIUX
KapOOHOBBIX KUCIOT. MOIOIIME CBOKCTBA MbLIa

— a30TCoJepKaLINe COCUHEHUS (aMUHBI M1 AMUHOKHUCIIOTHI, O€lIkK). BBICOKOMOJIEKYIISIpHBIE COEAMHEHUS
(cuHTeTHYEeCKHE U OMOJIOTMUECKU-aKTUBHbIE). MOHOMED, MoIMMep, CTPYKTYpHOE 3BeHO. [lonumepusanus
JTUJICHA KaK OCHOBHOE HAIPAaBJIECHUE €TO UCIIOJIb30BAHHUS.

I'eHeTnyecKas CBI3b MEKy KJIacCaMu OPraHU4eCKUX COCIUHECHUN

CamocTrosiTesbHasi padoTa

CBoiicTBa OpraHMYECKUX COCIMHEHMN OTAENbHBIX KIJIACCOB (TpUBHANbHAs W  MEXIyHApOIHAs
HOMEHKJIaTypa, XUMHUYECKHE CBOMCTBA, CIIOCOOBI TMOJYYCHHMs): MpeneabHbIe (aJlKaHbl U IMKJIOATKAHBI),
Henpe/iebHbIe (aJKEHBI, aJKUHBl M AJKAJUCHBI) U apOMAaTUYECKHE YTJIEBOJOPOJBI, CIIUPTHI U (PEHOIIBI,
KapOOHOBBIE KUCIOTHI U 3(UPHL, allbJETUIbl U KETOHBI, aMUHBI 1 aMUHOKHCIIOTHI, BBICOKOMOJIEKYJISIPHBIE
COeMHEHUS. 3aJaHMsl Ha COCTABJICHHE YPABHEHMM XMMHUYECKHMX PEAaKIMH C yYaCTHEM OpPraHM4eCKHX
BEILECTB HA OCHOBAaHUU UX COCTaBa U CTPOCHHUS

CocraBieHue cxeMm peakuwii (B TOM 4HCIE€ 10 MPEAIOKEHHBIM IEMOYKaM MPEBPAILCHU ),
XapaKTEePU3YIOUINX XUMUYECKHUE CBOWCTBA OPraHUYECKUX COCAMHEHUN OTIENIbHBIX KIIACCOB, CIIOCOOBI MX
NOJlyYeHUsT M Ha3BaHUE OPraHWYECKUX COEAVWHEHMH IO TPUBUAIBHOW MM  MEXAYHapOIAHOU
CHUCTEMAaTUYECKON HOMEHKJIAType.

Pemienne npakTUKO-OpUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUN HA CBOMCTBA OPraHUYECKUX COCIUHEHUN
OT/JIEJIbHBIX KJIaCCOB

[lonyueHue dTHIEHA U U3YyYEHHE €TI0 CBOMCTB. MOJENMPOBAHUE MOJIEKYJ U XUMHUYECKUX MPEBPALCHUN
Ha IpUMEpPE 3TaHA, ITUIECHA, AllETUIICHA U Jp.

Tema 4.3.

CamocrosiTesibHast padora
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WNnentudukarus
OpTraHUYECKUX BEIIECTB, UX
3Ha4YE€HHE U PUMEHEHHE B
OBITOBOI M ITPOU3BOJACTBEHHOM
JIeSITENNLHOCTH YEJIOBEKa

Buooprannueckue coenunenus. [Ipumenenne u 6nonoruueckas posb yrieBoaoB. OKHCICHHE YTIIEBOI0B
— MCTOYHUK PHEPTUM KUBBIX OpraHn3MoB. O0sacTH MpUMEHEHHUs] aMUHOKUCIOT. [IpeBpamenust 6enkoB
nuimy B opraHusMe. buonornyeckue ¢yHkuun OenkoB. buonormueckue ¢yHKmu xupo. Ponb
OpPraHMYeCKO XMMHHU B PELICHNHU Mpo0IeM NHUILEBOH 6€3011aCHOCTH

Ponp opranuueckod XUMHM B PELICHUH MPOOJIEM HHEPreTHYecKoi Oe30MmacHOCTH, B Pa3BUTUHU
MEIUIUHBI, CO3/laHUM HOBBIX MaTEepUallOB, HOBBIX MCTOYHHMKOB PHEPruM (AJIbTEPHATUBHbBIE UCTOUHHKHU
sHeprun). OnacHOCTb BO3ACHCTBHS HA KUBBIE OPraHU3Mbl OPTaHUYECKUX BEIIECTB OT/AEIbHBIX KIaCCOB
(yrneBoJopoAbl, CHUPTHL, (EHOJIBI, XJIOPOPraHMYECKUE IPOU3BOJAHBIEC, ANBAETHIBl U [p.), CMBICI
1oKasateJsi peieIbHO JIOMyCTUMOM KOHIICHTPALUU

WnenTudukanysi opraHn4ecKux COCIUHEHUHN OTAENbHBIX KJIACCOB (Ha MpUMepe albJerujoB, Kpaxmala,
YKCYCHOW KHUCJIOTHI, OEJIKOB U T.I1.) C UCIIOJIb30BAaHUEM UX (PU3HKO-XMMHUYECKUX CBOHCTB M XapaKTEPHBIX
Ka4eCTBEHHbIX peakuuid. JleHaTypauus Oenka ©pu HarpeBaHUM. lIBeTHble peakuuu OENKOB.
BO3HUKHOBEHHE aHAJUTUYECKOTO CUTHAJA C TOYKH 3PEHHS] XMMHUYECKHX IMPOLIECCOB NPU MPOTEKAHUHU
Ka4eCTBEHHOM peakly, MO3BOJISIONIEH HISHTH(PULINPOBATh PEI0KEHHbBIE OPraHUYECKUE BEIECTBA

Paznean 5. Kunernyeckune u TepMOAMHAMHYECKHE 3AKOHOMEPHOCTH NMPOTEKAHUS XUMHYECKUX PeaKkui

Tema 5.1. Teopernueckoe o0yueHue

CKOpoCTh XUMUYECKHX CkopocTh peakluu, €€ 3aBUCMMOCTh OT DPAa3IMYHBIX (DaKTOPOB: MPUPOABI PEATUPYIOLIUX BEIECTB,
peaKiuu. KOHLICHTpAllUd pPEarupyrolux BeEIIEeCTB, TEMIIEpAaTypbl W IUIOLNIAAM PEAaKIUOHHOW ITOBEPXHOCTH.

XHUMUYECKOE paBHOBECHE

Tennosie 3 PEKTH XUMHUESCKUX PEaKIHi. IK30- U SHIOTCPMUUECKHE, PEAKITHH.

OO6paruMocTh peaknuii. XMMUYECKOE PABHOBECHE U €r0 CMEIICHUE TI0]] ICHCTBHEM Pa3JInYHbIX (DaKTOPOB
(KOHLIEHTpalMs peareHTOB WM MPOAYKTOB pPEAKLUMH, JaBlIEHHE, TeMIepaTypa) il CO3JaHUs
ONTUMAaJIbHBIX YCIOBUM POTEKAaHUs XUMHUUYeCKUX Ipoueccos. IIpunnun Jle Hlarense

CamocrosiTesibHast padora

Pemienne npakTHKO-OPUEHTUPOBAHHBIX 3aJaHUN Ha aHaIW3 (PAKTOPOB, BIMSIOIIMX Ha H3MEHEHHE
CKOPOCTH XMMHMYECKON PEaKIiH, B T.4Y. C O3UIUN IKOJIOTUYECKH 1IeTIeCO00Pa3HOTO MOBEACHHS B OBITY H
TPYZAOBOU ACATEIBHOCTH B LENAX COXPAHECHUS CBOETO 370POBbs U OKPYIKAIOLICH IPUPOJHON CPELBL.
PemieHne npakTUKO-OPUEHTUPOBAHHBIX 3aJaHuii Ha npuMmeHeHue npuHnuna Jle-Illatense s
HAaXOJKJEHUs HAIPaBJICHUs CMELCHHs PAaBHOBECUS XUMHUYECKOM peaky U aHaIu3 (PakTOpOB, BIUSIOIINX
Ha CMELICHUE XUMUYECKOI0 PABHOBECHS

Pazgea 6.

PacTBOpbI

Tema 6.1.
ITonsTHE O pacTBOpax

TeopeTnyeckoe o0yueHue

PactBopenne kak Qu3MKo-xuMudeckuid mpouecc. PactBopbl. CrocoObl MPHUTOTOBIEHUS PacTBOPOB.
PactBopuMocTs. MaccoBasi 10Jisi paCTBOPEHHOTO BeliecTBa. CMBICI MTOKa3aTelisl MPeIeIbHO JOMYyCTUMOM
KOHIICHTPALMH U €0 MCIIOJIb30BaHHUE B OLIEHKE KOJIOIMYECKON O€30MacHOCTH.

[TpaBuyia HKOJIOTUYECKU I€JI€CO00Pa3HOro MOBEACHUSI B OBITY M TPYJOBOW AESITEILHOCTH B HEJSIX
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COXPAHEHHUs CBOETO 3[0pPOBbS M OKPY’KAIOIIEH INPHUPOIHOM Cpenbl; ONMACHOCTh BO3AECHCTBUS Ha KHUBBIC
OpPraHU3MBbl OIIPEJEIICHHBIX BELIECTB.

Pemienne nmpakTUKO-OpUEHTHPOBAHHBIX PACUETHBIX 33/JaHUM Ha PacTBOPHI, MCIIOJB3yeMbIe B OBITOBOH M
IIPOU3BOJCTBEHHON JESTEIbHOCTH YEJIOBEKA

Tema 6.2. VccrnenoBanue
CBOWCTB pacTBOPOB

CamocrosiTesibHasi paboTa

[IpuroroBneHue pacTBOPOB 33aJaHHON (MaccoBOW, %) KOHLEHTpALUH (C MPAKTHKO-OPHEHTUPOBAHHBIMU

BOIPOCaMH) U OTIpeZieNIeHue Cpeibl BOJHBIX PACTBOPOB. 8
Pemienue 3aga4 Ha IPUTOTOBJICHUE PACTBOPOB
Paszpnen 7. XumMus B ObITY M IPOM3BOACTBEHHOM AeATEJIbHOCTH YeJI0BeKa 1
Tema 7.1. Teopernueckoe o0yueHue
Xumus B OBbITY H Hogeiimme nocTmkeHUs: XUMHYECKON HAYKU M XUMHUYECKOW TeXHOJIOTUU. Pollb xumMuu B obecriedeHnn
IIPOU3BOICTBEHHOU AKOJIOTUYECKOU, SHEPTETUUECKON U MUIIEBOM 0€30MacHOCTH, pa3BUTUM MeIuIMHBL. [IpaBuia moucka u 1
ACATCIIBHOCTH 4CIIOBCKA aHaIM3a XUMHUYECKOW WHQPOpPMAIMM W3 pa3jNYHbIX HMCTOYHWKOB (HayyHass © yd4eOHO-HaydHas
JauTEpaTypa, CpeacTBa MaccoBoi nHpopmaruu, ceth HTepHET)
IIpome:kyTOUHAs aTTeCTAUMS Illfl(l)tbepf HApo
BAHHbBIN 3a4eT
Bcero 72
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3. YCJIOBHUA PEAJIN3AIIMM YYEBHOM TUCHUILIVHBI

3.1. TpeGoBaHusA K MUHMMAJIBLHOMY MAaTePHUAJIbHO-TEXHUYECKOMY 00ecneYeHn 0
Peanuzanus yueOHOM UCUUIUIMHBI TPeOYeT HaTHM4YUs KaOWHETa eCTECTBEHHBIX HAYK.

O6opynoBaHue yueOHOro KaOMHETa: MOCaJOouHble MecTa JJsi o0ydarommxcs, pabodee MecTo
npenojaBaTens, J0CKa MapKepHas, MYJIbTHUMEAUNHBIA TMPOEKTOp, HSKpaH [UIsl MPOEKTOpa,
MYJIbTUMEIUIHBIE Tpe3eHTalnu, HOyTOYK — 1 mT., MOY — | 1mT., yueOHO-HarIsa1HbIe TOCOOus;
TaOJIMIIBI, CXEMBI.

3.2. UudopmanuonHoe odecrniedeHne 00y4eHus

Ilepeyenn y4eOHbIX n3aaHuil, MHTEpHET-pecypcoB, JONOJTHUTEILHOM JINTEPATYpPbl
OcCHOBHBIC HCTOYHUKH:

1. Tabpuensa O. C. Xumus. 10 kmacc. Yuebnuk / O.C. I'abpuensn, U.I'. Octpoymos, C.A.
CnankxoB. - Mocksa : IIpocsemenue, 2024. - 128 c. - ISBN 978-5-09-124953-8. - URL:
https://ibooks.ru/bookshelf/398545

2. T'abpuensua O. C. Xumus. 11 kmacc. Yueonuk / O.C. I'abpuensu, U.I'. Octpoymos, C.A.
CnanxoB. - Mocksa : Ilpocsemenue, 2024. - 127 c. - ISBN 978-5-09-116777-1. - URL:
https://ibooks.ru/bookshelf/398547

3. Amndwunorenona, . B. Xumus. ba3osslii ypoBenb: 10—11 kiaccsl : yueOHUK Uil CpEIHETO
obmero o6pazoanus/ U. B. Aupunorenosa, A.B. baokos, B. A.IlonkoB. — 2-¢ wu3m.,
ucnp. u jgon.—  MockBa:  WM3parensctBo  IOpaiir, 2024. — 290 c. —
(O6meobpazoBarenbabiii UKT). — [SBN 978-5-534-16098-7. — TeKkcT : 3JIeKTpOHHBIN //
ObpazosarenbHas iatdopma KOpaiit [caiit]. — URL: https://urait.ru/bcode/544870

4. Kiroes, M. B. Oprannueckast Xumus : yaeOHOe 1mocodue ajist cpeaHero npopecCuoHaIbHOTO

obOpazoBanusi/ M. B. KmoeB, M. I'. AGnynnaeB. — MockBa: W3marensctBo HOpaiir,
2024. — 231 c.— (IIpodeccuonanpHoe obpazoBanue). — ISBN 978-5-534-15288-3. —
Texkcr : onextpoHHbli // OOpa3oBarenbHas 1uiatdpopma HOpaiit  [calT]. —

URL: https://urait.ru/bcode/544315

5. AmnapueB, A. 1. OOmias u Heopranuueckass xumus. JlabopaTOpHBI MPAaKTUKYM : ydeOHOE
nocobue 115 cpeaHero npodeccruonanbHoro oopasosanus / A. . Amapues, A. A. Kazakosa,
JI. B. llleBHunpiHa. — 2-e u3A., ucnp. u gon. — Mocksa : M3parensctBo FOpaiit, 2024. —
159 c. — (Ilpodeccuonanbroe obpazoBanue). — ISBN 978-5-534-04610-6. — Tekct :
AIIEKTPOHHBIN // O6pa3oBarenbHas iatdopma IOpaiit [cailT]. —
URL: https://urait.ru/bcode/539193

6. BmmBkoB, A. A. Opranunyeckas XUMHUs. 3aJaydl U YNPaKHEHUS : ydyeOHOe rmocodue s
cpennero npodeccuoHanbHOr0 oopazoanus / A. A. BumBkos, A. B. TlecToB ; moa Hay4HOM
penakuueit B. f. CocHoBckux. — MockBa : W3parensctBo HOpaiit, 2024. — 344 c. —
(ITpodheccuonansuoe ob6pazoBanue). — ISBN 978-5-534-01619-2. — TekcT : 2IEKTPOHHBIN
// O6pazoBarenpHas miatdopma FOpaiit [caiiT]. — URL: https://urait.ru/bcode/539035

JlonoTHUTEeIbHbIE HCTOYHUKM:

1. Opranuueckas XUMUS: BBICOKOMOJIEKYJISIPDHBIE COEIUHEHUS : YUYEOHMK M TPAKTHKYM [
cpenHero mpodeccruoHanbHOro obpazoBanusi/ M. C. ApxkakoB [U 1p.]; MOJ pemakiuei
A. b. 3e3una. — Mocksa : U3gatensctBo HOpaiit, 2024. — 386 ¢. — (IIpodeccuonanpHoe
oOpazoBanue). — ISBN 978-5-534-19929-1. — Tekcr : anexTponHsbIid / OOpa3oBaTenbHas
matdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/557344

2. XaxanumHa, T.W. Opranmueckas XuMus: ydeOHOe  mocoOMe Uil CPEIOHEro
npodeccuonaibHoro oo6pazoanusi / T. WM. Xaxanuna, H.T. OcunenkoBa. — Mockaa :
W3parensctBo  HOpaiit, 2024.— 396c.— (IIpodeccuonanproe oOpa3oBaHHE). —
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ISBN 978-5-534-00948-4. — Texkct : anextpoHHbIi // O6pa3oBatenpHas miatdopma FOpait
[caiiT]. — URL: https://urait.ru/bcode/535460

3. Cracp, H. ®. Obmas u Heopranmdeckas xumus. CnpaBOoyHUK : ydeOHOe Mocobue s
cpennero mnpodeccuonanbHoro oodpaszoBanusi/ H. ®. Crack. — 4-e¢ wu3g. — Mocksa :
NznarensctBo FOpaiit, 2024. — 92 c. — (IIpodeccuonanpHoe obpazoBanme). — ISBN 978-
5-534-09179-3. — Texkcr : anexTponHsbIii / OOpa3oBaTensHas miaTdopma FOpait [caiit]. —
URL: https://urait.ru/bcode/537875

4. Kamunuckwmii, B. A. Opranudeckas XMMHs: TeCTOBBIC 3aJaHUS, 3a7a4d, BOIIPOCHI : yueOHOE
nocobue st cpeaHero npodeccuoHanbHoro obpazoBanus / B. A. Kamunckuit. — 2-¢ 3.,
ucnp. u jnorn. — Mocksa : M3narensctBo FOpaiit, 2024. — 289 c. — (IIpodeccnonanbHoe
obpazoBanue). — ISBN 978-5-534-02899-7. — Texkcr : anexTpoHHsidd // OOpa3oBaTeabHas
iatdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/538800

HNuTepHeT-pecypcent:

1. www.pvg.mk.ru (omumnuazna «[Tokopu BopoObeBsI TOPBD?).

2. www.hemi.wallst.ru (OGpa3oBaTeNnbHbII CAUT AJI MIKOJIEHUKOB « XUMHUS).

3. www.alhimikov.net (OGpa3oBaTenbHbIN CAUT IJIs IITKOJTHBHUKOB).

4. www.chem.msu.su (OnexTpoHHas 6MOIMOTEKA IO XUMHUN).

5. www.enauki.ru  (MHTepHeT-U3laHMe s yuuTened  «EcTecTBeHHBIE — HAyKH»).
www. I september.ru (MmeToauueckast razera «llepBoe ceHTAOPs»).

6. www.hvsh.ru (kypHan «XuMus B IIKOJIE).

7. www.hij.ru (xypHan « XUMHS U )KUZHBY).

8. www.chemistry-chemists.com (3JIEKTPOHHBIH KypHaT « XUMHKH U XUMHUSD ).

4. KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHUS YYEBHOI
JACIATLITAHBI

KonTponb u oleHKa pe3yibTaToB OCBOEHUS Yy4e€OHOW JUCHMIUIMHBI OCYLIECTBIISETCS
MpernojiaBaresieM B IMPOIECCE MPOBEACHUS MPAKTUUYECKUX 3aHATUM, TECTUPOBAHUSA, a TaK¥kKe

BBITIOJTHEHU A O6yanOI_HI/IMI/IC$I HHAUBHUAYAJTbHBIX SaHaHHﬁ.

PesynabTaThl 00yuenus @opMBI U METOAbI KOHTPOJISAA M OLIEHKH
(ocBOCHHbIE YMEHHUSI, YCBOCHHbIC 3HAHHUS) pe3yabTaTOB 00y4eHHs
JIMYHOCTHBIE
-4yBCTBO F'OPAOCTH U YBAXEHUS K UCTOPUU U | -  OIICHKA BBIIOIHEHHS MMChMEHHBIX
JOCTH>KEHHUSIM OTEYECTBEHHOM XWMHMUYECKOU CaMOCTOATENBHBIX PAGOT;

- OLICHKA OTBETOB IIPpHU YCTHOM (prHTaJ'IBHOM u

HayKI/I, XUMHNYCCKHN FpaMOTHOG IIOBCACHUEC B
WHIUBUIYaTEHOM OIPOCE;

po)eCCHOHAIBHON JIEATEILHOCTH U B OBITY
pH oOpareHuu c XUMHYECKUMU

- OIICHKA BBIIIOJTHCHHSA TECCTOBBIX CaMOCTOATCIIBHBIX

aboT;
BCIICCTBAMHU, MaTCpHalaMH M IIPOLCCCAMH,; - gueHKa BBITIOJTHEHMSI UHANBHUAYATbHbIX 3a/IaHHI;
-TOTOBHOCTh K TPOJOJDKEHUIO OOpa30BAaHUS | -  OlEHKA BBITIOJTHEHHS] BHEAY JUTOPHOM
Y TIOBBIIICHHS KBATU(PHUKAUA B H30paHHOU CaMOCTOATENBHON PabOoTHI.
npodecCuoHATBLHOM JESITEIIbHOCTH u

O0BEKTHBHOE OCO3HAHHME POJIM XUMHUYECKUX
KOMIIETCHIIUH B 3TOM;

-yMEHHUE UCII0JIb30BaTh JOCTH>KECHHUS
COBPEMEHHOM  XUMUYECKOM  HAyKu U
XUMUYECKUX TEXHOJIOTMM JI MOBBIILIEHUS
COOCTBEHHOTO MHTEJUIEKTYAJIbHOTO Pa3BUTHS
B BBIOpPaHHOM npo¢eCcCuOHAITBHON
JIeSATEIbHOCTH;
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MeTanpeaMeTHbIC

- HWCHOJb30BAHME  PA3IUYHBIX  BHJIOB
MI03HABATEBHON JIEATEIIEHOCTH U OCHOBHBIX
UHTCJUICKTYaJIbHBIX Omepaluii (MoCTaHOBKU
3a7auu, (OPMYITHPOBAHUS THIIOTE3, aHAIH3a
U CUHTE3a, CpaBHEHHS, 000OIIeHMS,
CHCTEMAaTH3alliH, BBISABICHHUS TMPUYUHHO-
CIIEICTBEHHBIX CBSI3€H, IIOMCKA aHAaJIOTOB,
(GbopMyTUPOBaHUS BBIBOJIOB) JUIsI PEIICHHS
MOCTaBJICHHON 3ajauM, pUMEHCHUE
OCHOBHBIX METOJIOB IMO3HAHUS (HAOIIOICHNUS,
HAYYHOTO OKCICPUMEHTA) JJIsl HW3yYCHUS
pa3IMYHBIX CTOPOH XMMHYECKHX OOBEKTOB U
MPOIECCOB, C  KOTOPHIMH  BO3HUKACT
HEOOXOIMMOCTh CTaJIKUBATHCS B
npodeccuoHanbHOM chepe;

-HCIIOJIb30BAaHUE  PA3JIMYHBIX HCTOYHUKOB
JUIS TIOJYYCHUST XMMHUYECKOH HH(popMaIuy,
YMEHHE OIEHUTh €€ JOCTOBEPHOCTH [T
JOCTIDKEHUSI  XOpPOIIUX  Pe3yJbTaToB B
npodeccuoHaIbHOM cdepe;

OIICHKA BBIITOJIHEHHUS ITHCHMEHHBIX
CaMOCTOSATEIBHBIX PadOT;

OIICHKA OTBETOB MPH YCTHOM (PPOHTATEHOM H
UHIUBHUIYyaTHEHOM OIPOCE;

OLICHKA BBIIOJHEHHS TECTOBBIX CAMOCTOSTEIbHBIX

pabor;
OIICHKA BHIIOJIHCHUS HHANBUIYIBHBIX 33/ TaHHIA;
OLICHKA BBITIOJTHEHUS BHEayJUTOPHON

CaMOCTOSTEIBHON pabOTHI.

NnpeaAMETHbIC

-c(pOpMHUPOBAHHOCTh ~ NPEJCTABICHUH O
MECTE€ XMMHUU B COBPEMEHHOM Hay4HOU
KapTUHE MHpA; TIOHUMaHUE POJIM XMMHH B
¢dopmupoBaHUU Kpyrosopa U
(YHKIIMOHAJIBHOM T'PAaMOTHOCTH 4YeJloBeKa
JUISl PEIICHUS TPAKTUYECKUX 3a/]a4;

- BJIAJICHUE  OCHOBOIOJIAraroUMU
XUMHYECKMMH  TOHATUSAMH,  TCOPHUAIMH,
3aKOHaMU 51 3aKOHOMEPHOCTSIMH;
YBEPEHHOE  TOJb30BAaHUE  XUMHUYECKOU
TEPMUHOJIOTUEN U CUMBOJIMKOM;

- BJIaJICHNE OCHOBHBIMH METOJAaMU
HAay4YHOI'O0 IIO3HAHUsA, MWCIOJIb3YEMbIMU B

XUMUU: HaOJIIOZICHUEM,  ONHCAHUEM,
U3MEpPEHUEM, OJKCIEPUMEHTOM; yMCHHE
oOpabaTbeiBaTh, OOBACHITH  PE3YJNHTATHI

MMPOBCACHHLBIX OINBITOB U JCJIIATb BLIBOJbBI;
TOTOBHOCTb M CIIOCOOHOCTH IIPUMCHATH

METO/IbI MTO3HAHUS npu peleHnmn
IIPAKTUYECKUX 3a]a4;
- chOpPMUPOBAHHOCTH yMCHHsS JaBaTh

KOJIMYECTBEHHBIE OLICHKH MU IPOU3BOIUTH
pacueTbl MO XHUMHUYECKUM (opMyiaMm u

YPaBHEHHSIM;
- BJIAACHUC npaBUJIaMn TEXHUKHN
0€301acHOCTH npu WCTIOJIb30BaHUHT
XUMHUYCCKHUX BCIICCTB,

- c(hOpMUPOBAHHOCTH cOOCTBEHHOM

MMO3MIIMM 110 OTHOIICHHIO K XUMHUUYECKOM

OIICHKA BBHITTOJTHEHHS THChMEHHBIX
CaMOCTOSTEIbHBIX PA0OT;

OIICHKA OTBETOB MPH YCTHOM (PPOHTAITEHOM H
WHIUBUIYaTEHOM OIPOCE;

OILIEHKA BBITTOJIHEHHS TECTOBBIX CaMOCTOSATENLHBIX

pabor;
OICHKA BBITIOIHEHHUSI WHANBHUAYAIbHbIX 3a/IaHHUIH;
OICHKA BBITIOJTHEHUSI BHEAYIUTOPHOM

CaMOCTOSITENIbHOM paGOTBI.
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uHopManuy,
MCTOYHHKOB.

[IOJIy4aeMOu U3

pa3HbIX
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