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1. TIACIIOPT ITPOT'PAMMbI YUYEBHOM JVCITUTIIVHBI.
XUMUA

1.1 O6nacTp NpEMEHEHHS NPOrPaMMbI

Pa6oyast iporpaMma y4eOHOH JUCIIUIUIMHEI ABJIAETCS YaCTHIO OCHOBHOM
npodeccroHaIbHON 00pa3oBaTeIbHOM IPOrpaMMbl CpeTHET0 IPOPECCHOHAILHOIO
o0OpasoBanus Ha 6a3e OCHOBHOTO 061ero oopazoanus B coorseTcTBrn ¢ PI'OC 110
crieraabaocTd 54.01.01 VicnoaHUTE b XYI0KECTBEHHO — 0 OpMUTENIBCKUX padoT.

1.2 MecTo AMCHHIJIMHBI B CTPYKTYpe 0CHOBHOMH NPO(h)ecCHOHAIbHOM
o0pa3oBaTeJbHOM NPOrpaMMBbl.

VyeOHas AUCIUILIMHA «XHUMHUSA» SBIACTCS YIeOHBIM IPEJIMETOM 110 BEIOOPY M3
o0s3arenbpHOl npeaMeTHol o6mactu «EcrectBennsle Hayku» ®I'OC cpexnero o0mero
o0pa3oBaHMUsL.

YyeGHas JUCIUILIMHA « XUMUS» U3ydaeTcs B 001eo0pa3oBaTeIbHOM HUKIE y4eOHOTO
wiaHa Ha 6a3e OCHOBHOTO 00IIero 00pa3oBaHus ¢ IOIYYEHUEM CPEIHETO OOLIEro
o0pa3zoBaHusl.

Xumus sBisieTcs GyH1aMeHTalIbHOM 0011e00pa3oBaTeIbHON TUCIUINIHHOM CO
CIOKHBIIUMCS YCTONYUBBIM COJIEpKaHUEM U OOIUMHU TPeOOBaHUAMM K IIOJATOTOBKE
00yJaroIUXCsl, HAI[PaBJICHHbIC HA YCBOCHUE OCHOBHBIX ITOHATHIH, 3aKOHOB ¥ TEOPHIA
XMMHUH; OBJIQJICHHE YMEHUSIMH U HAOII0AaTh XUMUYECKHUE SBJICHUS, IIPOBOIUTH
XUMHYECKHUI SKCIIEPUMEHT, IIPOM3BOIUTH pacyeThl HA OCHOBE XUMHUYECKHX (GOopMy.I
BEIIIECTB U YPABHEHUN XUMUYECKUX PEaKIIUA.

1.3 ey n 321294 AUCHHUIVIHHBI - TPeOOBaHHS K pe3y1bTaTaM 0CBOCHHS
AUCHHUIUINHBL.

Conepikanue porpaMmbl « XUMHUsD» HAIIPaBJICHO HA JOCTIKEHUE CIIEAYIONIMX LIEJIEH:
-popmupoBanue y o0y4aromuxcs yMEHHs OIICHUBATh 3HAYUMOCTh XMMUUECKOI0 3HAHUS
JUISL KQKJI0T'0 YeJI0BEKa;

-(opmupoBaHue y 00y4aromuxcs 1eJI0CTHOTO MPEACTABIEHUS O MUPE U POJIA XUMUU B
CO3JIaHIH COBPEMEHHOI €CTeCTBEHHO- HAyYHOH KapTUHBI MHUpa; yMEHUS OOBICHATH
O00BEKTHI U MIPOLIECCH] OKPYIKAIOIIEH ACHCTBUTEILHOCTH : IIPUPOJIHOMN, COIUAIBHOM,
KyJIbTYPHOMH, TEXHUYECKON CPeIbl - UCIIONIB3YS JUISl 3TOI0 XUMUYECKUAE 3HAHUS !
-pa3BUTHE Y 00y4Jaroluxcs yMEHUI pa3nnyaTh (PakThl U OIICHKH, CPABHUBATH OLIEHOYHBIE
BBIBOJIbI, BUJIETh UX CBA3b C KPUTEPUAMHU OLIEHOK U CBA3b KPUTEPHUEB C OIPEIECIICHHON
CHCTEMOI IeHHOCTEH, (OpMyYIUPOBATh U 0OOCHOBBIBATH COOCTBEHHYIO MO3UITHIO ;
-1nproOpereHre 00y4yaroIMMHUCS OIIBITa Pa3HOOOpa3HOU JeSITeIbHOCTH, TIO3HAHUS U
CaMOIIO3HAHUS; KIIFOUEBBIX HABBIKOB, UMEIONINX YHUBEPCAIBHOE 3HAUCHHE JIUISL pa3JINYHbIX
BUJIOB JIEATEIHHOCTH.

OcBoenue copepkanus y4eOHOMH AUCHHITHHBI «XUMHSD» 00ecneynBaeT




JOCTHKEHHE CTYIeHTAMH CJIEeAYIOIHX Pe3y/IbTaTOB:
-JIHYHOCTHBIX:

-4yBCTBO TOPJIOCTH U YBOXKEHUsI K HICTOPUH U JOCTIKECHUAM OTEYECTBEHHON XUMHUYECKOM
HAYKH ;XHUMAYECKH TPAaMOTHOE TTOBE/ICHHUE B TPO(hEeCCHOHATBHOH AesTeIbHOCTH U B OBITY
npu o0pallleHuu C XUMUYECKUMHU BEIECTBAMHU , MaTepHalaMi U IPOICCCaMH,
-FOTOBHOCTH K IPOJIOJKEHHsT 00pa30BaHKS U MOBBIMIECHUS KBaIM(QUKAIUU B N30paHHOM
po(heCCHOHATIBHOM JIeSITeIbHOCTU U O0BEKTHBHOE 0CO3HAHNE POJI XUMHAYECKUX
KOMIIETEHIINI B 3TOM;

-yMEHHE UCIIOIb30BaTh JOCTIIKEHUS COBPEMEHHOM XUMUYECKON HAYKH M XUMUICCKHIX
TEXHOJIOTHH Ul OBBIIIEHHS COBMECTHOTO HHTEJICKTYaJIbHOTO Pa3BUTHUS B BHIOpaHHOM
npoecCUuOHATBLHON JEATEIIBHOCTH:

-MeTanpeAMeTHBIX ;

-HCIIOJIb30BaHUE PA3JIMUHBIX BHUJIOB IIO3HABATEIBHON A€ATEIBHOCTH U OCHOBHEIX
MHTE/UIEKTYaJIbHBIX Olepaluii( MOCTaHOBKY 3a/1auy, GOpMUPOBAHMS IUIIOTES, aHAIN3A U
CHHTE3a, CpaBHEHUS, 0000IIEHHSI, CHCTEMATU3al1H, BBIABICHUS IPUYNHHO-CIICICTBEHHBIX
CBsI3€ii, IIOMCKA aHAJIOTOB, (OPMHUPOBAHUS BBIBOJIOB) UL PEIIECHUS IIOCTABJICHHOMN 3a1a4K
,JJIPIMEHEHUE OCHOBHBIX METOAOB ITO3HAHMUS JUIS U3yYEHUS Pa3IMYHBIX CTOPOH
XUMHYECKUX 00BEKTOB U MPOIECCOB, C KOTOPHIMU BO3HUKAET HEOOXOAUMOCTh
CTAJIKMBAThLCS B PO ECCHOHAIBHOI cdepe; -HCI0Ib30BaHUE Pa3IMYHBIX HCTOYHUKOB JUIS
MOJYYCHUsT XUMUYECKOI MHPOpMalluU, YMEHHUE OLIEHUTh €€ JIOCTOBEPHOCTD IS
JOCTHKEHHST XOPOIIIUX Pe3yJIbTaToOB B IpoeccHoHaIBHOI chepe ;

-[peIMeTHbIX;

-c(pOpMUPOBAHHOCTH IIPEJICTABICHUM O MECTE€ XUMUU B COBPEMEHHON HAay4YHOU KapTHUHE
MUpa ; MOHUMAaHUE POJI XUMUHU B (HOPMUPOBAHUU KPYTro30pa U GyHKIUOHAIBHOM
IPaMOTHOCTH Y€JIOBEKA JUIA PEIICHUS IIPAKTUYECKUX 3a/1a4: -BJIaJICHHE
OCHOBOTIOJIATAIOIIUMU XUMHAYECKUMHU MTOHATUSIMU, TEOPUSIMU, 3aKOHAMU U
3aKOHOMEPHOCTSAMM; YBEPEHHOE I10JIb30BAHUE XUMUYECKOM TEPMUHOJIOTUEH 1
CUMBOJIMKOM;

-BJIaJICHHE€ OCHOBHBIMM METOJaMU HAy4YHOI'0 [I03HAHUS ,ACIIOJIb3YEMbIMU B XUMUH;
HaOJII0JICHUEM, OITMCAaHUEM, U3MEPEHUEM, HKCIIEPIMEHTOM, YMeHHe 00padaThiBaTh,
OOBSICHATD PE3yJIbTAThI IIPOBEJEHHBIX OIBITOB U JIEJIATh BEIBOIBI; TOTOBHOCTh U
CIIOCOOHOCTB IPIMEHATH METO/Ibl IO3HAHUS [IPH PEIICHUH TIPAKTUUECKUX 3a/1a4;
-c(hOpMHUPOBAHHOCTH YMEHHUS J1aBaTh KOJMUYECTBEHHBIE OLIEHKH U IIPOU3BOIUTH PACUCTHI
110 XUMUYECKUM (hOopMyJiaM U YpaBHEHUSM;;

-BJIQJICHUE TIPAaBWIAMH TEXHUKH O€30MacHOCTH IPU UCIIOJIB30BAHUN XHMHUYECKHX
BEIIICCTB;

- ¢OpPMHUPOBAHHOCTH COOCTBEHHOM MTO3UIMH I10 OTHOLICHUIO K XUMUYECKON HH(OpMaIuy,
[10JIy4aeMOil U3 pa3HbIX UCTOYHUKOB.




KommereHiuu , popMupyeMble B pe3yJIbTaTe OCBOCHUS JUCIUIIIMHEL
OK 1. IToHuMaTh CYIIHOCTH U COIUABHYIO 3HAYMMOCTh CBOEH Oy yimell mpodeccuu,
MIPOSIBJIATH K HEH YCTOMYUBBINA HHTEPEC.
OK 2. Opranu3oBbIBaTh COOCTBEHHYIO IESATEIBHOCTH , BHIOMpATh THUIIOBBIC METOJBI U
CII0COOB!I  BBIIOJHEHHUS NPO(ECCHOHANBHBIX 3a/lad, OLEHUBATh HUX IP(OEKTHBHOCTL H
Ka4yecTBO.
OK 3. IIpuHuMaTh perieHns B CTAHAAPTHBIX M HECTAHAAPTHBIX CUTYallUsSX M HECTU 3a HUX
OTBETCTBEHHOCTb.
OK 4. OcymecTBIATh MOMCK M KCIOJIb30BaHUE HHGOpPMAIMU, HEOOXOMMMOM Ui
5} (GEeKTUBHOTO BBIMOJHEHUST NPO(GECCHOHANBHBIX 3a]1ad, HPO(ECCHOHAIBLHOIO |
JIMYHOCTHOTO Pa3BUTHSL.
OK35. Ucnonp30BaTh MHPOPMAITMOHHO-KOMMYHHUKAI[HOHHBIE TEXHOJIOTUHU B
poQecCUOHATBLHON JEATEIBHOCTH.
OK 6. PaGorare B KOJUIEKTHBE M B KOoMaHIe, 3(¢(eKTUBHO 0oOLAaThCsi € KOJJIETaMH,
PYKOBOJICTBOM, IIOTPEOUTEIAMMU.
OK 7. Bpatp Ha ce0si OTBETCTBEHHOCTh 3a pPabOTy WIEHOB KOMAaH[bI, 3a PE3yJIbTaT
BBIIIOJTHEHUS 3a/IaHUA.
OK8. CaMOCTOSTEIBHO OINPEeAeaTh 3aJaydl MpOo(EeCcCHOHAIBHOIO U JIMYHOCTHOTO
pa3BUTHS, 3aHUMATHCS CaMOOOpa30BAHUEM, OCO3HAHHO IUIAHMPOBATH IIOBBIIICHHE
KBaJIM(UKAIINH.
OK 9. OpueHTHpOBATHCS B YCJIOBUSIX YacTON CMEHBI TEXHOJIOTUH B IIPOQECCHOHATBHOMI
JeATeIIbHOCTH.
1.4. Kosin4ecTBO 4aCOB HAa 0CBOEHHE NPOrPaMMbI JHCIHHILIHHBI:
MaxkcumanpHast yaeOHasi Harpy3ka - 106 yacoB B TOM 4mcIie -00s3aTenbHas
ayiuTopHas yuyeOHast Harpy3ka - 70 yacoB  BHeayJAMTOpHas
caMmocTosiTelibHas pabora - 36 yacoB




CTPYKTYPA U COJIEP’)KAHUE YYEFHOU JUCHUITIIAHBI

2.1 O6bem yueOHOMH AUCHUILUINHBI H BHABI y4e0HOH padoThI.

Bu1 yue6HO# paboThl KonnuecTBo yacoB
MaxcuMajbHas yaeOHast Harpy3ka (Bcero) 106
O6s3aTebHas ay JUTOpHas yueOHast Harpy3ka (Bcero), 70
B TOM YHCJIE !
- IpaKTUYeCcKue paboThl 30
CamocrosTeapHast pabota oO0yyaromerocs 36
(MHIUBUIyAIbHAS IIPOEKTHAS IeATEIbHOCTD
oOyyaromierocst ) (BCero)
Wrorosas arrectarus B popme - 1udpepeHInpoOBaHHOIO
3a4yeTa.




2.2 TemaTu4eckHil IUIaH U COAePKaAHHE Y4eOHOH TN CHUNINHBI « XHMHI»

HaumenoBanue paszjienioB u  [Coaepxanue yuyeOGHOro Marepuaia ,IPaKTUYECKUe paboTHI , CAMOCTOSTEIbHEIE Obvem [Yposenn

TeM paboThl 00YYAIOIIUXCS 4acoB [yCBOEHHS
Beenenue Hayunpsle MeTO 1l IO3HAHUS BENIECTB ¥ XMMHYECKHX sIBJICHUH .Posib sxcniepumeHTa 1
TEOpHH B XUMHUH. MoaenmnpoBaHue XUMHUYECKUX IIPOIIECCOB. 3HAYCHHE XUMHUH IIPH 1 1

ocsoenuu npodeccuu CIIO u cnenuansHOocTel CIIO TexHMYecKOro mpoduis
NpoQEeCCHOHATIBHOTO 00pa30BaHuUsL.

Pazznen 1 O6mas u Heopra  [BemectBo. Atom. Monexyna. Xumudeckuit seMenT. [IpocThie v C0KHbIE BElecTBa 41
.KauecTBeHHBIH U KOJIMYECTBEHHBII COCTaB BeleCTB. OTHOCHTENILHBIC aTOMHAst

HAYECKAs XUMUS. 1
MOJIEKYJIsIpHast Macchl. KommuecTBo BemmecTBa. 3aKOH COXpaHEeHHs MACcChHI BEIIECTB. 3aK0H 3
Tema 1.1 OcHOBHEIE ITOHATHUS 5
TIOCTOSTHCTBA COCTaBa BEIIECTB MOJICKYJIIPHOH CTPYKTYpBL 3akoH ABoraapo. Pacuernsie
" SIR0GE X 3a/1a9M Ha HAXOJXIEHHE OTHOCUTENFHOM MOJIEKYJIIPHON MAcChl, ONpe/IeIeHHe MacCOBOM
UTOJIH.
CamocTosiTensHOE H3ydeHue odyyaromnierocs: Ayutorpomnus. Ctexuomerpusi. PacueTHble 3
3a7la4y Ha ONpeeSiCHUE MAaCCOBOM JOJIM XUMHYECKHX DJIEMEHTOB B CIIOKHOM BELIECTBE. 3
Tema 1.2 Ilepuonuueckuii  [[lepuommdeckas Tabnuna XUMIYeCKHX 2/IeMEHTOB. CTPYKTypa IEPHONMYECKOH TaOIHIbL: 2 1
saxom u [lepro/aeckas [EPUOBL, IPYNIIBL. ATOM - CIOXHAs YacTHLA. SApo (IIpOTOHBI M HEHTPOHBI) U
QJIEKTPOHHAsi 000109Ka. M3oTombl. CTpoeHue 3JeKTPOHHBIX 000JI0YEK aTOMOB JJIEMEHTOB
CUCTeMa XUMUYECKUX
MaJlbIX Iepro0B . OCOOEHHOCTH CTPOSHHS JJIEKTPOHHBIX 000JI0YEK aTOMOB 3JIEMEHTOB
dementos JI.M. Menneneesais, iy nepuosios. Monsitie 06 opOutaisx s- p- d- opbuTamm.
1 CTPOCHHE aToOMa. [IpakTiyeckas pabora 1
MozaenupoBanue noctpoenus [leproarmuecKoii TaO Ul XUMHUYECKUX JJIEMEHTOB 2 2
CamocrosTensHOe u3yuenue odyqaromerocsi: Otkpeirue J[.M. MenaeneeBsim 3 3

[ leproauyeckoro 3akona. [lepuomudueckuii 3akoH B popmynuposke J. 1. Menaeneesa
CospemenHas popmynupoka [lepuoaudeckoro 3aKoHa. 3HaYeHUE IEPUOUIECKOTO
3aKoHa u [lepuoanyeckoit cucTeMbl XUMHUYECKUX 3JIEMEHTOB




JI.W. MenneneeBa Juist pa3BUTHS HAyKH U NOHMMaHUS XUMHYECKON KapTHHBI MUPA.

Tema 1.3 Ctpoenue Be- HMoHHas xumuyeckas cBsi3b KaTHOHBI ,uX 00pa3oBaHUE U3 aTOMOB B pe3yJIbTare Impolecca
mecTsa OKHCJICHHs. AHHOHBI MX 00pa3oBaHHE U3 aTOMOB B pe3yJibTaTe mporecca
BOCCTaHOBJICHUs. FIOHHas CBSI3b KaK CBSI3b MEXK/Iy KATHOHAMK U aHMOHAMM 3a CYET
DIIEKTPUYECKOro nputTsHxkeHus. Kiaccudukanus HOHOB.

KoBanieHTHast XuMHueckas CBsI3b . MexXaHU3M 00pa30BaHUs KOBAJICHTHOM CBSI3H.
DJIEKTPOOTpHIaTeIbHOCTh. KOBaleHTHBIE NOJISIpHAs U HenoJispHast cBsi3u. CBOMCTBA
BEILECTB C MOJIEKYJISIPHBIMH U aTOMHBIMU KPUCTAJUTMYECKIMHE PEIIETKAMH.
Mertanngeckas cBsi3b. Ou3nyecKue CBOHCTBA METAIOB. ArperaTHble COCTOSTHHUS
BEILECTB U BOJIOPOIHAS CBs3b. JlucnepcHble cucteMsl. [lucnepcHas ¢asa u
JIMCIIEPCHOHHAS Cpejia.

[ IpakTrdeckas padota Ne 2

OnpeneneHne QU3NISCKHX U XUMHUYECKUX CBOICTB BOJIBL.

[ IpakTryeckas pabora Ne3

OmnpeaeneHne XUMHYECKOIO COCTaBa BOAOIPOBOIHOM BOIBL.

CamocTosiTenbHOE H3yYeHHE 00yJaroImerocs:

HonHsle kpuctaummyeckue peméTku. CBOMCTBa BEIECTB ¢ HOHHBIM THIIOM
KPHCTALUTNIECKOM pemeTKr. MONIEeKyIApHBIE ATOMHBIE KPUCTAUTHYECKUE PEIIETKH
KOBaJCHTHON XUMUYECKOH CBsI3U. MeTtamyeckas KpucTaLTHdecKas pemeéTka 1
METaIUTHYECKas XUMIECKAs CBA3b. TBEpnoe, xunkoe u raz000pa3HOe COCTOSTHHE

BemecTB. YucTele BentecTtBa U cMecH. [loHsaTre o cmecu BemectTs. [lorsrue o
KOJUTOUAHBIX cucTeMax. KinaccuduKkanmsi JUCIEPCHBIX CHCTEM.

Tema 1.4. Boma. PactBopsl. Boxsl. PactBopsl. PactBopenue. Boga kak pactBoputens. PacTBOPHMOCTS BEIIECTB.
HacelmenHble, HeHACHIIEHHBIE, IEPECHIIICHHBIE PACTBOPHL. 3aBHCHMOCTD

DIIEKTPOITUTAYECKAS
PAaCTBOPHMOCTH I'a30B, XKUAKOCTEH U TBEPIBIX BEIIECTB OT Pa3IMYHEIX (AKTOPOB.

JUCCOoIIanus.
9JICKTPOJII/ITI/ILICCKa}I JAUCCOIMHUAITHA. BHCKTPOJ'II/ITBI U HE 3JICKTPOJIUTHI.

CreneHp IeKTPOMTHIECKOM nuccoruaimy. Cnadble H CHIBHEIE DJIEKTPOJIUTHL

KI/ICHOTLI, OCHOBaHHA H COJIK KaK 3JICKTPOJIUTHI.




[ IpakTrueckas pabora No4

[IpuroroBieHue pacTBopa 3a/laHHON KOHIIEHTPAIIHH.

CamocrosiTenpHOE H3ydeHue o0y4qaromerocs. MaccoBasi 10Jist pACTBOPEHHOT'O BEeLIeCTBa
MexXaHU3MBbI AIEKTPOTUTHIECKOM IUCCOIUAIINY TS BEIIECTB C Pa3IMYHBIMH THIIAMH
XHMHYECKOH CBsi3H. [ maparupoBaHHble U HETUPATUPOBAaHHbBIC HOHBI. OCHOBHBIE
[IOJIOXKECHHS] TEOPHH SJIEKTPOJIMTUYECKOM TUCCOLMAIIHH.

Tema 1.5. Kinaccuduxanus
HEOpraHUYECKUX
COCIUHECHNH U X CBOMCTBA.

Kucnots! u ux cBoiictBa. KHCIOTHI Kak 31€KTPOIUTEL, UX KiIacCu(UKAIUS.
Xummdeckre cBoicTBa KUCIOT. OCHOBHBIE CIIOCOOBI MOTYYESHHS KHUCIIOT.

(OcHOBaHMs U UX cBOMCTBA. VX Kilaccu@uKanus 1no pa3anyHbIM IpU3HAKAM.
XuMHYecKre CBOMCTBA OCHOBaHUH. Pa3noxeHrne HepaCTBOPUMEBIX B BOJIC OCHOBAHHUI.
OCHOBHBIE CLIOCOOBI OJYYEHHSI OCHOBAHHIA.

Coiu 1 ux cBoiicTBa. Colil CpeJJHUE, KHCIIbIE i OCHOBHBIC. XUMHYECKHE CBOMCTBA COJICH
CBETE TEOPHH IJIEKTPOIHTHYECKOH qucconuanuu. CrocoObl OIyIeHHs COTCH.

[ 'unponus coeil.

Oxcune! u ux cBoiicta. Coneodpa3zyronye u Heconeodpasyromue okcuabl. OCHOBHBIE,
aM(OTepHBIE H KHCIOTHBIE OKCHIBL. XUMHYECKHAE CBOWCTBA OKCHIOB.

[Tomydyenue okCHIOB.

[IpakTuueckas pabota Ne5

HcneiTanue pacTBOPOB KUCIOT HHANKATOpaMu. B3anmoaelicTBie METaJUIOB ©
KHCIoTaMH. B3anMoaeiicTBHE KUCIOT C OKCHIaMH, OCHOBAHHSAMHE, COJISIMH.
[IpakTrueckas pabora Neb

HcnpiTanue pacTBOpOB LIeIo4Yel HHIMKaTopamu. BzanmoielicTBre cojieli ¢ MeTallIaMH.
['uaponus cosei.

CamocTosTeIbHOE H3ydeHUE 00YJarOIerocs.

XUMHYECKHe CBOWCTBA KUCIIOT B CBETE TEOPHH IJICKTPOIUTHUCCKOU JUCCOIHAIINH.
Oco0eHHOCTH B3aUMOJCHCTBIS KOHIIEHTPUPOBAHHOM

(CepHo#t 1 a30THOM KHCIIOT ¢ MeTaJIaMH. XMMHYECKHE CBOMCTBA

OCHOBaHHUI B CBETE TEOPUH IJIEKTPOIUTHICCKOMN TUCCOIMALIHH.




Pa3ioxeHre HepacTBOPUMBIX B BOJIC OCHOBAaHHUM. 3aBHCUMOCTD XapaKkTepa OKCHJIa OT
CTENeHH OKUCIIEHUs 00pa3yroliero ero merayuia. [IpaBma pa3daBieHUs CEPHOI KHCIIOTHI.
Vcnons30BaHue CEpHOM KACIOTHI B IPOMBIIIUICHHOCTH. EflKue 11es1091 1 Ux
HCIOJIb30BaHUe B MpoMbIlIeHHOCTU. Kucnora, nmenoys, HelTpaibHas cpejla pacCTBOPOB
[Tonsitue o pH.

Tema 1.6. Xumuueckue Krnaccupukanus XumMudeckux peaxiuii. OOpaTuMblie 1 HEOOpaTUMbIE PEAKIIHH.
["OMOreHHBIE B T€TepPOreHHBIE peaKUH. DK30TEPMHYECKHE U SHI0TEPMUYECKIE PEAKIIUH.
TemnoBoit 3¢ ekt xumudeckux peakiuid. OKUCIUTENEHO- BOCCTAHOBUTEIbHEIE PEaKIIHH.
Crenens okuciieHusi. OKUCIUTENb U BOCCTAHOBJIEHHE. BOCCTaHOBUTEINb M OKUCIICHHUE.
Mertoj 351eKTpoHHOrO OaaHca il COCTaBIICHUS YPaBHEHUN OKHCIUTEIBHO-

[PCaKINU.

BOCCTAHOBHUTEIBHBIX peakuuif. CkopocTs XxuMuuyeckux peakuuii. [lonstie o ckopocTu
XMUMHAYECKUX peaKiyii. 3aBUCUMOCTh CKOPOCTH XUMHUUYECKUX PEaKIUil OT pa3IudHbIX
(haKTOpOB: MPUPOJIBI PEArUPYIOIUX BEIIECTB, UX KOHIIEHTPAIUH, TEMIIepaTyPFL,
[MOBEPXHOCTH COMPHUKOCHOBEHHSI U HCIIOJIE30BaHMS KaTaTn3aropoB. OOpaTuMoCTh
XHIMHYECKIX PEeaKIIUii.

[IpakTuyeckas st pabota Ne7

Peaxiyst 3aMeIeHUs: MEIU JKeJIe30M B paCTBOpe MEIHOro Kynopoca. Baumoneticteue
COJITHOM KHCIIOTHI ¢ MeTa/UIaMH. B3auMoneiicTBre OKCHIa MEH C CEPHOI KUCIIOTOM.
CaMocTosATENbHON H3y4eHre 00yJaromerocs. Peakuu coeIMHEHNH, Pa3IOKECHUS,
3ameneHus, ooMeHa. Katamutuyeckue peakiuu. TepMOXUMUYECKUE YpaBHEHUSI.
OOparuMble ¥ HeOOpaTHUMbIE peaklui. XUMHUYECKOEe paBHOBECHE U CIIOCOOBI €ro
cMmenieHus. Pemmenne oKUCIUTETbHO-BOCCTAHOBUTEIBHBIX PEaKIIHi.




Tema 1.7.
MeTaJulbl 1 HEMETAJLIEL.

Metamuiel. @u3ndeckue cBoiicTBa MetauioB. Kitaccuduxanys METaJUIOB IO pa3IudHbIM
npu3HaKaM. XHUMHUYECKUe CBOMCTBA MeTa/LTOB. OO0IIIHe CIIOCOOBI MOTyYEHHs METAJIIOB.
Hemeraiuisl -npocTsie BemecTBa. OKUCIUTENbHBIE H BOCCTAHOBUTEILHEIE CBOHCTBA
HEMETAJUIOB B 3aBUCUMOCTH OT UX ITOJIOXKEHUS B Psily 3JIEKTPOOTPHUIIATEILHOCTH.

[IpakTideckas padora Ne8

O3HaKOMJICHHE CO CTPYKTYpaMH CEpHOT0 H O€JIOro yyryHa 3aKajlka i OTILyCK CTaJIH.
[TpakTuyeckast pabora Ne9

Permenne sKCIepUMEHTATBHBIX 33124 (OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIE).
CamocrosTenpHOe u3ydeHue o0yqaromerocst. OCOOEHHOCTH CTPOEHHMsI aTOMOB U
KPUCTAJUIOB. DIEKTPOXMMHUYECKHH PsiJ] HANPSOKEHUH MeTauioB. MeTaiorepMus.
[Torstue o metayurypruu. [lupomeramnryprus, THIPOMETAILTYPIHUs, JIEKTPOMETAILLY prusl.
(CrutaBbl yepHbIe U IBeTHBIE. OCOOCHHOCTH CTPOESHHSI aTOMOB HEMETAJIIOB. 3aBHCHUMOCTh
CBOMCTB raJIOTEHOB OT UX IOJIOKEHHS B TIEPHOINIESCKOM CHCTEME.

Pazgen 2.
Opranuyeckass XUMus.
Tema 2.1. OcHOBHBIE

IIOHATHSA OpFaHH‘ICCKOﬁ
XHUMUHU U TCOpHUA

CTPOCHUS OPraHNYECKUX
COCJUHCHUMN.

[IpeameT opraamdeckoii xumuu. Teopusi CTpOSHUs] OPraHUYECKUX COEIMHEHUHN

A.M. Bytneposa. OCHOBHBIE TOJIOKEHUS TEOPUH XUMUYIECKOIO CTpoeHHs. V3oMepus u
H30Mephbl. XUMHYECKHE HOPMYIIBI K MOJEITH MOJIEKYJI B OPraHUIECKOM XHMUHU.
Knaccugukanusi opraHuyeckux BemiecTs. ['omonoru u romosorus. Hagano
HoMmeHK1aTypsl [IIPAC.

[TpakTiyeckas pabora NelQ
3roToBJIEHUS] MOJIETIEH MOJIEKYJI OPraHMYECKUX BEIECTB.

CaMOCTOSTEIbHOE HU3Yy4CHHUC OGy‘i&IOIlIGI‘ OCsl. HpHpOI[HLIC, HCKYCCTBCHHBIC
CHHTCTHYCCKUC OPraHUYICCKHUEC BCIICCTBA.
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CpaBHEHUE OpraHUYECKUX BEIIECTB C HEOpraHuYecKUMHU. BanerTHocTs. Xummaeckoe
CTpOEHUE KaK MOPSI0OK COCTMHECHHSI aTOMOB B MOJIEKYJIBI IO BaJIEHTHOCTH.
Knaccugukanys BemecTB Mo CTPOSHHIO YIJIEPOAHOIO CKeJeTa U HATHYHIO
¢yHKIHOHANBHBIX rpymi. Kinaccudukanus peaknuii B OpraHudeckoil Xxumun. Peakun
[IpUCOEINHEHUS, OTIICIUICHH!S, 3aMeIleHus. Peakiuy uzoMepuzaim.

Tema 2.2V rneBo1opoabl U NX|ATKaHbI, FOMOJOIHYECKHH PSJT , K30MEPHS ¥ HOMEHKIIATypa ajJKaHOB. X IMUYECKHE

[IPUPOAHBIC HICTOYHHUKU.

CBOMCTBa aJIKaHOB (METaHa, STaHa): TOPEHHUE, 3aMEIECHUE, Pa3]IOKEHHE, IeTHIPUPOBAHHE.
[IpruMeHeHNe aJIkaHOB Ha OCHOBE CBOMCTB.

AJKeHBL. DTHIIEH, ero moiydeHue. [ oMoIoruyeckuil psj, H30MepHsi, HOMEHKIaTypa
QJIKEHOB . XMMHUYECKHe CBONCTBA STHJIEHA: TOPEHUE, KAUECTBEHHBIE PEaKIUH,
ruaparanys, noauMepusanus. [IpuvMenenne 3THIeHa Ha OCHOBE CBOMCTBA.

JIuensl. [loHsTHE 0 QUEeHAX KaK yTJIeBOJOPOAAX C ABYMS IBOMHBIMH CBSI3SIMH.
XuMuueckue cBoicTBa OyranueHa-1,3 u u3omnpeHa: odecBednBaHre OPOMHOM BOIBI U
[OJIMMEPU3ALHS B KayIyKH.

AnetmieH. XMMHYECKHE CBOICTBA alleTUIEHA: TOPEHHe, o0eclBeUnBaHue OpOMHOMN
BOJIbL, IPHCOETUHEHHI XJIOPOBOAOPOAa U ruapaTaiys. [[pumeHeHne anetuieHa Ha
OCHOBE CBOMCTB.

ben3oi1. Xummyeckne cBoiicTBa OEH30J1a: FTOPEHUE, peakiuy 3amerneHus. [ [pumenenue
OeH30J1a Ha OCHOBE CBOMCTB.

[IpaxTrdeckas padora Nell

O3HaKOMIJICHHUE C KOJUIEKIHEel 00pas3ioB He)TH U IPOLYKTOB €€ IepepaboTKH.
(O3HakoMIIEHHE € KOJUIEKIIHEH KayJyKoB.

CamocTosTeNnpHOe H3yueHne ooyJaromerocs. HaTypanpHbIil 1 CHHTETHYECKUE KaydyKH.
Pe3una. MexxiaccoBast H3oMepHs ¢ aTkaauckamu. [Ipupoublii ra3: coctaB, IpUMEHEHHE
B KayecTBe TormBa. Hepth. CocTaB u nepepadorka HepTH. [leperonka HedTu.
HedrenpoayKThl.




Tema 2.3. Kucnopog
coaepxatyme
opraHuyeckue
coeanHeHus.

CnupTbl. MoHATUE 0 NpeaenbHbIX 0OHOATOMHbLIX cnpTax. XuMuyeckmne
CBOWCTBa 3TasfioHa: B3aMMoAencTBue C Hatpuem, obpasoBaHmne NpocTbIX U
CNOXHbIX adupos. OkucneHune B ansaerna. lNpumeHeHne atanoHa Ha OCHoBE
cBOMCTB. KayecTBeHHbIE peakunun Ha MHOroaToMHble CNUPTLI. NMpuMeHeHne
rnuuepuHa. ®eHon. dnsnyeckmne n XuMmyeckne cBorcTea eHona.
Ansperuasl. MNoHsatue 06 anbagerngax. Popmansaerua 1 ero CBOMCTBA:
OKWUCIieHne B COOTBETCTBYIOLLYIO KMUCIOTY, BOCCTAHOBIIEHUE B
COOTBETCTBYOLWMIA cnupT. MNpuMeHeHue popmanbaeruaa Ha OCHOBE CBOMCTB.
KapboHoBblie kucnoThl. MoHsaTMe 0 kapboHOoBbIX kucnoTax. foMonornyeckuin
psa npegenbHbiX 0QHOOCHOBHbLIX KAPBOHOBbLIX KMCNOT. XMMUYecKkne CBOMCTBA
YKCYCHOW KMCIOTbI: 00LLMe CBOMCTBA C MUHEPASbHLIMW KMCNOTaMU 1 peakuusi
atepudukauyuu. NMpumMeHeHne yKCyCHOM KMCMNOTblI HA OCHOBE CBOWCTB.
CnoxHble achupbl 1 xupbl. MNonyyeHne CnoXxHbix 3UPOB peakume
atepudpukaynn. NprumMeHeHne CrnoxHbIX 3¢oMpoB Ha OCHOBE CBOWCTB.
Knaccudukayms xupos. XumMmmnyeckne CBOMCTBA XUPOB: rMaponns u
rmapupoBaHue Xunakux xupos. lNpuMeHeHne XnpoB Ha OCHOBE CBOMCTB.
YrneBoasl, ux knaccudukayms: MoHocaxapuabl (rntokosa, ppykTosa),
Ancaxapugsl (caxaposa) 1 nonucaxapuasl (kpaxman v uenntosnosa).
XuMuyeckne CBOWCTBA OKO3bl: OKUCTIEHUE B MMHOKOHOBYH KUCIOTHI,
BOCCTaHOBfEHME B COpOUT, cnpToBoe cnupToBoe bpoxeHue. MNMpumeHeHne
rMKO3bl Ha OCHOBE CBOMCTB. [1pakTudeckas pabdota Nei2

PacTtBopeHue rnuuepuHa B BoAe 1 B3aMMOZEUCTBUE C T’MAPOKCUAOM Meau.
B3aumoperictBue rntoko3sbl U caxaposbl ¢ rmgpokenaom meaun. KadectseHHas




peakuusa Ha kpaxmarl.
CamocTositenbHoe usy4yeHue oby4yatoulerocs. [onyyeHne ataHona bpoxexHve
rMOKO3bl U ruapaTaunent atuneHa. 'mgpokcunbHasa rpynna Kak
dyHKUMOHanbHasi. ANKOronuam, ero nocrneacTsus Ans opraHuama YenoBseka u
npeaynpexaexue. NpumeHeHne deHona Ha ocHose cBoucTB. KapbokcunbHas
rpynna kak pyHkumMoHanbHas. BbiCLune XUpHbIe KUCNOTbI Kak npumep
NanbMUTUHOBOM U cTeapuHoBOM. CrioxHble aupbl B NpUpoae, UX 3Ha4YeHune.
Mbina. ['ntoko3a - BewwecTBo ¢ ABOUCTBEHHOW (OyHKUMEN anbaeruaocnupr.
3HayeHne yrnesodoB B XUBOW NpUMPoAe U B XU3HU YenoBeka. [1oHsaTue o
peakuusix MNMonukoHaeHcaumMm 1 rugponusa Ha npumepe B3anMonpeBpaLleHui:
[(MoKo3a <->nonucaxapui.




Tema 2.4. Asort AMUHBI. [MoHATHE 06 amunHax. AnndaTtuyeckue amuHbl, UX Knaccudukaums un

coaep-xatiue HOMeHKnartypa. [MNony4eHue aHunuHa us HUTpobeHsona. NpumeHeHne aHunuHa
opraHuyeckue Ha OCHOBE CBOWCTB.
coeauHeHus. MNonumepsl. | AMUHOKUCIOTBI, Kak amdoTepHble ANGYHKUMOHANbHbIE OpraHuyeckue

coeanHeHus. XMMU4eckne CBOMCTBa aMUHOKUCIIOT: B3aUMOAENCTBUE C
Lienoyamu, kucnotamu Apyr ¢ Apyrom. lNentuaHas v nonunenTuasi.
[MpuMeHeHne aMUHOKUCIOT Ha OCHOBE CBOMCTB.

Benku. MepBuyHas, BTopuYHas, TpETUYHAsA CTPYKTYpbl 6enkoB. XuMuyeckue
cBolicTBa GenKkoB: ropeHue, AeHatypauus, rmaponus, UBeTHbIe peakyuu.
Buonornyeckne yHkymmn 6enkos.

MpakTnyeckasa pabora pabota Ne13

LiBeTHble 1 Ka4yecTBEHHbIE peakuun Ha Benku.

MpakTuyeckasa padota Ne14

O6HapyxeHne BUTaMUHOB.

CamocTtosTenbHoe nsyvyeHue oby4vatoLerocs.

Monumepsbl. Benkn n nonucaxapusl kKak Guononumepsl. lNnacrtmaccsi.
lMony4yeHne nonMMepoB peakumein nonumepusaynmn u NoMKoOHAEHcaUuu.
TepmonnacTtuyHble U TepMOpeakTUBHbIE nnacTMaccsl. [Npeacrasurenu
nnacTtmacc.

BonokHa, nx knaccudukaums. lNonydeHune sonokoH. OTaenbHble




npeacTaBUTENU XUMUYECKUX BOSTOKOH.
CamocTtosTensHoe nlyyeHue oby4vatoulerocs, (MHaMBUAyanbHasi NPOeKTHas
aesTenbHOCTb 0by4yatoLerocs)

[ns xapakTepucTukn ypoBHA OCBOEHUSI y4ebHOro matepuara ucrnonb3syercs
cnepgyoume o603HaveHus:

1 -03HaKOMUTErNbHbBIN (y3HaBaHUe paHee U3y4yaeMbiX 06 bEKTOB CBOWNCTB)

2- penpoayKTUBHbLIN (BbINONIHEHME AEeATENBHOCTU MO 0bpasyy,
WUHCTPYKUUWEN NN PyKOBOLACTBOM)

3- NPOAYKTUBHLIN (NNIaHUPOBAHUE Y CAMOCTOATENbHOE BbINOMHEHUE
AEeATENbHOCTH,

peLlleHue npobnemHbIxX 3agau).




3. VCJIOBUS PEAJIN3ALIMU [TPOI'PAMMBI JINCILTATIJIMHBI.

3.1. B cocraB y4eOHO-METOAMYCCKOTO M MaTE€pPHUAIbHO- TEXHMYECKOrO OOecCIedeHHs
pOrpaMMbl YUeOHOM JTUCITUIUIAHE « XUMUA» BXOJAT:
*  MHOTO(YHKIIMOHAIBHBIHA KOMIUIEKT IIPEI01aBaTelIs;
*  HarjsHeIe ocoOus (KOMIUIEKTHI Y4eOHBIX TaOIHII, TUIAKaTOB, JabopaTopHOE
o0opylIoBaHUE U Jp.)
*  uHGOPMAIMOHHO-KOMMYHHMKAaTUBHBIE CPE/ICTBA,
* 3KpaHHO-3BYKOBOE I10COOUE;
* KOMIUIEKT TEXHUYECKOW JOKYMEHTAIIMY, B TOM YHCJIE [1acIIOpTa Ha CPEJICTBA
00y4eHust, HHCTPYKI[UH T10 X UCIIOIb30BAHMIO U TEXHUYECKUE OE30I1aCHOCTH;
. 6H6HHOTeqHLIi/'1 ¢bonz.
3.2. Hudopmanuonnoe obecrieyeHue 00yueHusl.
[TepeueHb peKOMEHIYEMBIX YUEOHBIX U3/IaHUMN, HHTEPHET PECYPCOB, JOIOTHUTEIHHOMI
JIUTEPATYPHL.
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4 KOHTPOJIb 1 OIIEHKA PE3YJIbTATOB OCBOEHWMS JIMCITMIJIHBI.

KOHTpOJ'IB H OIICHKA pE3yJIbTaTOB OCBOCHUA JUCIHUIUIMHBI OCYIICCTBIISACTCA

IperoiaBarelieM B Ipoliecce MPOBEACHUS MPaKTHIECKUX 3aHATHI U 1a00paTopHBIX ' pador,

TECTUPOBaHMA, a TaK K€ BBIITOJIHCHUA 06yanOIIlI/IMCH WHIAUBUIYAJIbHBIX 3aJIaHuM,

IIPOEKTOB, UCCIICIOBAHUNA.

OcBoeHue copiepKaHus y4eOHOM JTUCIATITIHBI
«XUMHUS» 00€eCTIeUUBAET JIOCTHKEHUE
CTYJIEHTaMU CIEAYIOUUX PE3YJILTATOB.

@opMBI 1 METO/Ia KOHTPOJISI U OLIEHKU
pe3yJIbTaTOB 00YUYEHUS.

1

-JIMYHOCTHBIX:
YyBCTBO rOp/IOCTU M YBaKEHUSI K UCTOPUU U
JIOCTH)KEHUSIM OT€UECTBEHHOM XUMUYECKON
HAyKH; XUMUYECKU TPAMOTHOE II0BEJICHUE B
pohecCUOHATBLHOMN JIESITEIbHOCTH U B OBITY
1py 00pallleHNN ¢ XUMUYECKUMH BEIleCTBAMH,
MaTepHuajaMu U IpoleccaMu; FTOTOBHOCTb
[IPOJOJKEHUS] 00pa30BaHUs U TIOBBIIICHUS
KBaJIU(pUKAIK B U30paHHOMN
PO eCCHOHAIBHOM IS TEILBHOCTH U
00BEKTUBHOE OCO3HAHKE POJIM XUMHYECKHIX
KOMIIETEHI[UI B 9TOM; YMEHHUE UCITOIH30BaTh
JIOCTHOKCHHUSL COBPEMEHHON XMMHYECKOU HAYKU
Y XUMUYECKUX TEXHOJIOTHH JIJIsl TOBBIIICHUS
COBMECTHOI'0 UHTEJUIEKTYaJIbHOI'O pa3BUTHS B
BBIOpaHHOH NIPO(ECCHOHATFHON eI TeTbHOCTH

-MCTAIIPC/IMCTHBIX;

Hcnons3zoBanue Pa3JINYHbIX BUIOB
[103HABATEJILHOMU JICSATCIBHOCTA M OCHOBHBIX
HHTCJUICKTYaJIbHBIX onepaunﬁ I pCIICHUA
[10CTAaBJICHHOW 3a/1a4u , IPUMCHCHNUEC OCHOBHBLIX|
-MCTOZIOB ITO3HAHUSA JJIA U3YUCHUS Pa3IAIHBIX
CTOPOH XUMHUYCCKUX 00BEKTOB U IMpoO1eCCoB, C
KOTOPBIMU BO3HUKACT HGOGXOI[I/IMOCTI)

CTaJIKUBAThCS B IpodeccuoHaIbHOU chepe;

OreHka pe3yabTaToB 3KCIEPTHOTO
HaOJII0/JcHNsI. BBINOIHEHNE TPAKTUYECKUX
3aaHuil. TecToBBIIl KOHTPOIIE.

Ouenka nIpakTHYECKUX 3HAHMIA ¢
[PIMEHEHUEM KOMIIBIOTEPHBIX TEXHOJIOTHIA,
DKCIIEPTHOE HAOJII0/IEHUE B OIICHKA
[pe3yJIbTaTOB.

BEI10JIHEHUE UHANBUTY JIBHBIX 33 TaHHUIA.




- UCIIOJIB30BAHKE PA3JINYHBIX HUCTOYHUKOB JIJIS
[OJTyYSHUS XUMUYECKON MH(OpMALIMY, YMEHUE
OIIEHUTH €€ JJOCTOBEPHOCTD JUIsl JOCTHIKECHHS
XOPOIIUX Pe3yJIbTATOB B IPO(HECCHOHAILHOM

chepe;

- IPEMETHBIX;
-C()OpMUPOBAHHOCTS IIPEJICTABIIEHUI O MECTE
XUMUHU B COBPEMEHHON HAyYHOU KapTHHE MUPA;
[MOHUMAaHUE POJIH XUMUU B POPMHUPOBAHUH
Kpyro3opa u (GyHKIIMOHAJIBHON I'paMOTHOCTH
YeJIOBEeKa JUIsl pellieHus IIPaKTHYEeCKUX 3a/1ay:
BJIa/IEHUE OCHOBOIIOJIAralOIUMU XUMUYECKUMHU
[MOHATUAMU, TCOPUAMH , 3aKOHAMU U
3aKOHOMEPHOCTAMH ; YBEPEHHOE I10JIb30BaHHE
XUMUYECKOW TEPMUHOJIOTUEH U CUMBOJIMKOIA;

- BJIaJICHUC OCHOBHBIMU ME€TOAaMH HAY4YHOT'O
IMO3HAHHWA, UCITIOJIb3YEMBIMU B XUMHWHU,
Ha6JHO,HeHI/IeM, OIIMCAHHUEM, UBMCPCHUEM,

HKCIIEPUMEHTOM, YMEHUEM 00pabaThIBaTh,

-00BSICHATH PE3yJIbTATHI IIPOBEJICHHBIX OIBITOB
U JIeJIaTh BBIBOJIBI ; TOTOBHOCTH U CIIOCOOHOCTH
[PUMEHSATH METO/IBI TIO3HAHUS IIPU PELICHUN
MPaKTUYECKUX 3a/1a4;

- ¢(hOpMHPOBAaHHOCTH YMEHUS JIaBATh
KOJIMYECTBEHHBIE OIIEHKU U IPOU3BOIUTh
[pacyeThl 10 XMMUYECKUM (opMyJiaM U
YPaBHEHHUSIM;

- BJIaJICHHE TIpaBIJIaMHi TEXHUKH 0€30I1aCHOCTH

1P HCIIOJIb30BaHIM XMMUYECKUX BEIIECTB;
- c()OpMHUPOBAHHOCTH COOCTBEHHOM TTO3HUIIUH TI0
OTHOIIEHUIO K XMMUYECKOH HH(OopMaIiy,

10 Ty4aeMOH U3 Pa3InYHbIX UCTOYHUKOB.

OrnieHKa pe3yJIbTaTOB  BBIIIOJIHEHUS
MpaKTUYECKUX 3aJlaHUM, UCIIOIb30BaHHE
KOMITBIOTEPHBIX TEXHOJOIWH. TecTOBBIi
KOHTPOJIb.

OreHka pe3yJIbTaToOB BBIITOJIHEHHS paloT.

OneHka pe3yJabTaToB BBIIIOTHEHHUS
MPaKTHIECKUX paboT.

Beimosnnenue paboT ¢ UCIIOIB30BaHHEM
KOMITBIOTEPHOM TEXHOJIOIUHU.




-00BSCHUTH 3aBHCUMOCTH CBOWCTB BELIECTB UX
COCTaBa M CTPOEHUS, 3aBUCIMOCTE CKOPOCTH
XMMUYECKOM peakliuy U IOJ0KEHHE
XMMUYECKOT0 PABHOBECHUS OT Pa3HBIX
(akTOpOB.

-IIPOBOJIUTH CaMOCTOSTEIILHBIN ITOUCK
XMMUAYECKOM HHPOPMAIUH C UCIIOIB30BaHUEM
[pa3JIMYHBIX UICTOUHUKOB, UCIIOIB30BaTh
KOMITBIOTEpHBIE TEXHOJIOTUU JIJIs 00pabOTKH U
repeayll XuMIUIecKoi HHPpOpMaIuu

-CBSI3BIBATh M3YUYEHHBIH MaTepHall CO CBOEH
MpOoQecCHOHATFHON JISATEIIBHOCTHIO; pellaTh
3a]]aud U YpaBHEHUS; [[PUTOTOBJICHHE

PAcTBOPOB 3a/1aHHON KOHIIEHTPAIIMH.

Brinonnenue IMPAKTHYCCKUX 3aJIaHUM.

Onienka pe3yJIbTaToB cobece10BaHus,

BEIIIOJIHCHUE 3aJIaHHid.




