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1. OBIIASL XAPAKTEPUCTHUKA YYEBHOM JUCHUTIJIMHBI XUMMUS

1.1. MecTo TUCHUIIMHBI B CTPYKTYpe 00pa30BaTe/ibHOI MPOrpaMMbl:

Hucnurnmuna «XuMus» BXOIUT B 001eo0pazoBaTenbHbiid yueOHbIi nuki [ITKPC kak
ob1mast yyeOHasi TUCIUILTHHA (TI0 BBIOOPY U3 00s3aTeNbHBIX IPEAMETHBIX 00IacTei).

Pabouas nporpamma yueOHON AUCHUIUIMHBI SBJISETCS YaCThIO IPOrPaMMBbI MTOATOTOBKU
KBaJTM(HUIMPOBAHHBIX pabounx u ciyxkamux mno npodeccun: 15.01.20 Crecaps mo KOHTPOIBHO
— U3MEPUTEIHHBIM IPUOOpPAM U aBTOMATHKE.

1.2. Heap u niiaHupyemble pe3yJbTaThbl 0CBOCHHS THCIUIIIUHBI:

CopepxaHue mporpaMMbl HaIllPaBJICHO HA JOCTHKEHUE CIETYIOIINX IIeNIeH:

- opmupoBaHue y o0y4yaroluxcss YMEHUs OLIEHUBATh 3HAYUMOCTh XMMHUYECKOTO 3HAHUS JJIs
Ka)KJJOTO YEJIOBEKA;

- popmMupoBaHue y 00y4aronuuxcs HeI0CTHOTO MPEACTABICHUS O MUPE U POJIU XUMHH B
CO3/IaHUU COBPEMEHHON €CTECTBEHHO-HAYYHON KapTUHBI MUPA; YMEHUSI OOBSICHIATh OOBEKTHI U
MPOLECChl  OKPYXKAIOWIEW JECUCTBUTEIbHOCTH: MPHUPOJHOM, COLMAIBHOM, KYJIbTYPHOM,
TEXHUYECKOH Cpelibl, — HUCIOIb3Ys ISl 3TOr0 XUMUYECKUE 3HAHUS;

- pa3BUTHE Yy OOydYarOIIMXCS yMEHUU pa3nuyaTh (PakThl U OLICHKH, CpPaBHUBATh
OIICHOYHBIC BBIBOJBI, BHUACTh HX CBA3b C KPUTEPUSIMHU OIEHOK M CBSI3b KPUTEPUEB C
OTIPE/ICTICHHOW CHUCTEMOW IIEHHOCTEeH, (OpMYyJIMpPOBaTh U OOOCHOBBIBATH COOCTBEHHYIO
MO3ULUIO;

- npuoOpereHre OO0ydyaroOLMMUCS ONbITa Pa3HOOOpPa3HOW NEATENbHOCTH, MO3HAHUS U
CaMOTIO3HAHUS;, KJIIOYEBBIX HABBIKOB, MMEIOIIMX YHHUBEPCAIbHOE 3HAYECHHUE IS Pa3IUYHBIX
BUJIOB JICSATEIBHOCTH (HABBIKOB PEIIEHUs MpoOsieM, MPUHATHS PEIICHUMN, MOUCKA, aHaIu3a U
o0paboTkn  uHpoOpManMM,  KOMMYHHKATUBHBIX  HABBIKOB,  HAaBBIKOB  HM3MEpPEHUH,
COTPYJIHUYECTBA, OE30MaCHOTO OOPAIEHUS C BEIIECTBAMH B IIOBCEAHEBHOM KU3HN).

OcBoeHue copepxaHus y4eOHONW TUCHUILUIMHBI «XUMUS» O0ECIEUrnBAET TOCTHKEHUE
00yJaroIUMHUCS CIETYIOIUX PE3YIbTAaTOB:

JIUYHOCIHBIX:

- YyBCTBO TOPJOCTH M YBaXEHHUS K HUCTOPUM U JIOCTHIKEHUSM OTEYECTBEHHOMN
XUMHYECKON HAyKH; XUMHUYECKH TPAMOTHOE TIOBEJICHUE B MPOPECCHOHATBHON JIEATEIIEHOCTH H
B OBITY MpU 0OpaIllEeHNH ¢ XUMHUYECKUMHU BEILIECTBAMH, MaTepraIaMu U IPOLIECCaMU;

- TOTOBHOCTb K MPOJOKCHHUIO 0O0pa30BaHUs M TOBBIIICHUS KBaTHU(PHUKAIUU B H3-
OpaHHOU TMPOGECCHOHATHHOU NEITEIBHOCTH W OOBEKTUBHOE OCO3HAHHE POJIM XUMHUUYECKHUX
KOMIICTCHITUH B 2TOM;

- YMEHHUE UCIO0JIb30BaTh JTOCTHUKEHUSI COBPEMEHHOW XMMHYECKON HayKU U XUMUYECKUX
TEXHOJIOTHI JJISI TIOBBIIIEHUSI COOCTBEHHOTO HWHTEJUICKTYaJbHOTO pPa3BUTHSI B BBIOpaHHOMU
po¢eCCUOHAITBHON IeATETbHOCTH;

MemanpeomMemHulx.

- HWCIOJb30BAHHME PA3JUYHBIX BHUJOB I103HABATEIBHOW JEATEIBHOCTH W OCHOBHBIX
WHTEJUICKTYaJIbHBIX oOrepanuid (MOCTaHOBKU 3a/lay, (POPMYJIHPOBAHUSI TUIIOTE3, aHAIU3a U
CUHTE3a, CpaBHEHUs, OO0OOIIEHUs, CHUCTEeMaTH3alluM, BBISBICHUS MPUUYUHHO-CIIEICTBEHHBIX
CBs3EH, MOMCKa aHAJOroB, (POPMYIMPOBAHUS BHIBOAOB) JJIS PEIICHUS MOCTaBICHHOW 3a/iayw,
MPUMEHEHUE OCHOBHBIX METOJOB TO3HAHUS (HAOJIOJEHHUS, HAYYHOTO DKCIEPUMEHTA) s
M3y4YEHUs PaA3IMYHBIX CTOPOH XUMHUYECKHUX OOBEKTOB M IMPOIECCOB, C KOTOPHIMU BO3HUKAET
HEO0OXOIMMOCTD CTANKUBATHCS B PO ecCHOHATBHOU cdepe;

- UCTOJB30BaHUE PA3NUYHBIX UCTOYHHUKOB ISl TIOMYYEHHUS] XMMHUUYECKON MH(pOpMAaIIH,
yMEHHE OIICHUTh €€ JOCTOBEPHOCTh I JOCTWIKEHHS XOpOIIMX pPE3yJbTaTOB B
npodeccuoHanbHOU cdepe;

NpeoOMemHbIX.

- copMHpOBaHHOCTH TPEJACTABICHUNH O MECTEe XWMHU B COBPEMEHHOW Hay4dHOU
KapTUHE MHUpa; MOHUMAHHWE POJU XUMHUH B (HOPMHUPOBAHUH Kpyrozopa u (HyHKIIMOHAIBHON
TPaMOTHOCTH YeJIOBEKA JIJIsl PEIICHUsI MPAKTHIECKUX 3a71a4;

- BJIaJICHUE OCHOBOIIOJIATAOIIMMH XUMUUYECKHUMH TIOHATHIIMHU, TEOPUSIMHU, 3aKOHAMH U
3aKOHOMEPHOCTSIMU; YBEPEHHOE MOJb30BAHUE XUMUYECKOW TEPMHUHOJIOTUEN Y CUMBOJIMKOW;



- BIQJICHHEC OCHOBHBIMH METOAAMM HAy4YHOTO IIO3HAHMS, MCIOIB3YEMBIMH B XUMHHU:
HaOJI0ICHNEM, OITMCAHNUEM, U3MEPEHHEM, SKCIIEPUMEHTOM; YMEHUE 00padaThIBaTh, OOBICHITH
pe3yabTaThl IPOBEIEHHBIX OMBITOB M JETaTh BBIBOJbI; TOTOBHOCTh M CIIOCOOHOCTH MPUMEHATH
METO/Ibl I03HAHUS IPU PELICHUHN IPAKTUUECKUX 3ajay;

- c(OpPMHPOBAHHOCTh YMEHHS JaBaTh KOJWYECTBEHHBIC OIICHKH M MPOU3BOJIUTH
pacueTsl 10 XUMUYECKUM (OpMyJiaM U ypaBHEHHIM;

- BIIQJICHUE IpaBWJIaMM TEXHUKH O€30IIaCHOCTH IpPHU HCIOJIb30BAHUU XUMHUYECKUX
BELICCTB;

- c(hOopMHPOBAaHHOCTh COOCTBEHHOW MO3UIMM 110 OTHOLICHUIO K XHMHYECKOH
uHpOpMalKH, OJIy4aeMON U3 Pa3HbIX HICTOUHUKOB.

B pesynprare ocBoeHMs ~ y4eOHOW  JUCHMIUIMHBI — OOydarouuiics  JOJDKEH
3HATH/IIOHUMATh:

- BA@XHEHIIME XUMHUYECKHE IIOHATHS: BEIIECTBO, XUMHUYECKHH 3JEMEHT, aTOM,
MOJIEKYJ1a, OTHOCUTEJIbHbIE aTOMHAsi U MOJIEKYJISIpHas Macchl, MOH, aJUIOTPOIHUS, WU30TOIBI,
XUMHUUYECKas CBS3b, 3JEKTPOOTPULIATEIIBHOCTh, BaJIEHTHOCTb, CTENEHb OKHUCIIEHHUS, MOJIb,
MOJISIpHAsl Macca, MOJIIPHBIA 00bEM, BEIIECTBA MOJICKYJIIPHOTO M HEMOJIEKYJISIPHOTO CTPOCHHUS,
pPacTBOPBI, IEKTPOJIUT U HEDIIEKTPOJIUT, DJICKTPOIUTHUYECKAs JUCCOLUALMSA, OKHCIUTENb H
BOCCTAHOBUTEJIb, OKHCJICHME W BOCCTAHOBJIECHME, TEIJIOBOH 3(PQeKT peakiuu, CKOpOCTb
XUMHMYECKOM  peaklMM, KaTalu3, XUMUYECKOE PpaBHOBECHE, YIVIEPOJHBIA  CKEJET,
(GyHKUIMOHATIBHAS PYIINA, U30MEpPUsi, TOMOJIOTUS;

- OCHOBHBIE 3aKOHbl XMMMM: COXPAaHEHHUS MacChl BEILECTB, IIOCTOSIHCTBA COCTaBa,
NEPUOANYECKUN 3aKOH;

- OCHOBHbIE TEOPUM XUMHH: XMMHUYECKOH CBSI3H, AJIEKTPOJUTUYECKOW IHCCOLMALINH,
CTPOEHHS OPraHUYECKUX COETMHEHU;

- Ba)KHEHIINE BEILIECTBA U MaTeprajbl: OCHOBHbBIE METAJUIBI U CILIABbI; CEpHAasi, COJIsHA,
a30THasl U YKCYCHasl KUCJIOTHI; LIEJIOYH, aMMHAK, MUHEpAJIbHbIE YA0OpEHUs, METaH, 3TUJICH,
aleTuyieH, O€H30JI, 3TAaHOJ, KHUPbI, Mblia, TJIOKO3a, caxapo3a, Kpaxmaj, KieTdarka, OeikKwu,
UCKYCCTBEHHBIE U CHHTETUYECKUE BOJOKHA, KAY4yKH, IIIACTMACCHI.

B pesynbTaTe ocBOCHHSI y4eOHOM JUCIIUILTNHBI 00 yJatOIIUICS JTOJDKEH YMETh:

- Ha3plBaThb M3YYEHHbIE BEIIECTBA MO '"TPUBHAIBHOM" WIM MEXAYHApOIHOU
HOMEHKJIATYPE;

- ONpENeNATh: BAJIEHTHOCTb U CTENEHb OKHUCIEHUS XUMHUYECKHX O3JIEMEHTOB, THII
XUMHYECKON CBSI3M B COEJUHEHUAX, 3apsl HMOHA, XapaKTep cpeabl B BOIHBIX PACTBOPAX
HEOPraHUYECKUX COCOUHEHMM, OKUCIIMTEIb M BOCCTAHOBMUTENb, NPUHAMIEKHOCTh BEIIECTB K
Pa3IMYHBIM KJIACCaM OPTaHUYECKUX COEANHEHHUI;

- XapaKTepU30BaTh: 2JIEMEHTHI MAJIBIX IIEPUOJIOB 10 UX MOJIOKEHUIO B [lepnoanueckon
cucreme /I.11. MenzeneeBa; oOuiye XMMUYeCKHE CBOMCTBA METAJUIOB, HEMETAJIIOB, OCHOBHBIX
KJIACCOB HEOPraHWYECKMX M OPraHUYECKUX COENMHEHUM; CTPOCHHE U XMMHUYECKHE CBOMCTBa
M3Y4YEHHBIX OPraHUYECKUX COEeIMHEHUM;

- OOBACHATH: 3aBHCHUMOCTb CBOMCTB BEIIECTB OT HUX COCTaBa U CTPOEHMS; MPUPOAY
XUMUYECKON CBSI3M (MOHHOM, KOBAJEHTHOM, METAUNIMYECKON), 3aBUCHUMOCTb CKOPOCTHU
XUMHUYECKOHN peaklMU U MOJ0KEHUSI XUMUYECKOTO PaBHOBECHS OT Pa3iIM4HbIX (DAKTOPOB;

- BBIIOJIHATH XUMHYECKUH OSKCIEPUMEHT [0 pacClHO3HABAaHUIO  BaKHEHIINMX
HEOPraHMYECKHUX M OPraHUYECKUX BEIIECTB;

- IPOBOJUTH CaMOCTOSTENIbHBIA MOUCK XUMHUYECKOW MH(OpMAIMKM C HCHOJIb30BAHUEM
Pa3NUYHBIX HCTOYHMKOB (HAy4YHO - TONYJSPHBIX H3JaHUN, KOMIIBIOTEPHBIX 0a3 JaHHBIX,
pecypcoB MHTepHeTa); UCIIOIb30BaTh KOMITBIOTEPHBIE TEXHOJIOTUH JJIs1 00pabOTKU U Iepeayn
XUMUYECKON HH(OpMaINK U ee MPECTaBICHNS B Pa3IUYHBIX (opMax;

UCIIOJIb30BaTh NPUOOpPETEHHbIE 3HAHUS U YMEHHUS B MPAKTHUECKOH NeATeIbHOCTH M
MTOBCETHEBHOM >KU3HU IS

- OOBSICHEHMS] XUMUYECKHUX SIBJICHUM, IPOUCXOAIINX B IPUPOJIE, OBITY U Ha
MIPOU3BO/ICTBE;

- ompezaeneHus: BO3MOKHOCTH NMPOTEKaHHsI XUMUUECKHUX MTPEBPALICHUI B pa3IUYHbBIX
YCIIOBUSIX M OLEHKU UX MOCIEACTBHI;

- 9KOJIOTHYECKH IPaMOTHOI'O IIOBE/IEHHUS B OKPYKaIOILEH Cpee;



- OLICHKY BIMSIHUS XMMHUYECKOTO 3arpsi3HEHUSI OKPYXKAIOIIECH Cpebl Ha OpraHu3M
YeI0BeKa U IPYrue KUBbIE OPraHU3MBI;

- 6e30macHOro OOpaIleHusl C TOPIOYMMU U TOKCUYHBIMHU BEIIECTBAMH, J1a0OPaTOPHBIM
000pynOBaHUEM;

- IPUT'OTOBJICHUA PACTBOPOB SaHaHHOfI KOHIICHTpAal1U B 6LITy 1 Ha IPOU3BOJCTBC,

- KPUTHYCCKON OIICHKH JIOCTOBEPHOCTH XMMHYECCKON HMH(GOpPMAIIMU, MOCTYIMAKOIICH U3
Pa3HbIX HCTOYHUKOB.

1.3. Koau4yecTBO 4aCOB HA OCBOEHHE MPOTPAMMbI IUCIUTLIHHBI:
MaKCUMaJIbHOW yueOHOUW Harpy3ku oOydaromierocss 163 gaca B ToM umciie: 00s3aTelbHON
ayJIMTOPHOM y4eOHOU Harpy3ku odyyatomerocs 163 yaca.



2. CTPYKTYPA Y COIEPXKAHUE YYEFHOM JUCIATLIAHBI

2.1. O6beM yueOHOI TUCIUILTUHBI U BU/IbI Y4eOHOH padoThl

Bun yaeOHOI paboThI

O0BeM B yacax

MakcumanbHasi yueOHast Harpy3ka (BCero) 163
B TOM YHCIIE:

TEOPETUUECKHE 3aHATUSI (BCETO) 72
MIPAKTUIECKHE 3aHATHUS (BCETO) 91




2.2. TemaTuyeckuii JIaH U cogep:kanue ydeoHoii aucuunauasl OY1.08 XUMUS

HanmeHnoBaHue pa3aejioB u

Conepmalme yqeﬁﬂoro marepuaJia, naﬁopaToprle U NMPAKTHYIECCKHE 3aHATUSA

O0BeM yacoB

TeM
1 2 3
Brenenne ConepxkaHue y4eOHOT0 MaTepHaia. 1
1. Xumus B HayKe, TEXHUKE, IKOHOMHKE, THPOPMAIIMOHHBIX TEXHOJOTHAX M IPAKTHIECKOH IESTEIbHOCTH.
Paznen 1. Opranuyeckasi XuMHus
ConepxkaHue y4eOHOro MaTepraia 7
Tema 1.1. 1.1.1. [Ipenmer opranudeckoit xumun. Teopus CTpOeHHUS OpraHUYecKHX coemmHeHui A.M.Bytieposa 1
IpeaMeT opraHudecKoii Knaccudukanus opraHn4eckux CoOeIuHCHUH.
xumun. Teopust crpoenus 1.1.2. OCHOBBI HOMEHKJIATypbl OPTAaHUYECKUX BELIECTB. 2
. Tunel XUMHUUECKUX CBSA3EH B OPraHMYECKUX COSAMHEHHUAX M COCOOBI X pa3phIBa.
OpraHM4ecKHX coeTNHEeHU N .
Knaccudukarust peakiuii B OpraHuIeCKOi XUMHH.
CoBpeMeHHEBIE TIPEICTaBICHAS O XUMIUECKOM CTPOSHUH OPTaHNUECKUX BEIIECTB.
1.1.3. JlaGopatopHoe 3ansiTue Nel «/3roroieHune MojeNeil MOJIEKYJI — MPEJCTaBUTENCH Pa3InYHBIX KI1acCOB 2
OpPraHUYeCKUX COCTUHEHUIN».
1.1.4. [Ipaktudeckoe 3ansatiue Nel «OOHapyxeHHE yTiepoja M BOJOPOAa B OPraHMYECKOM COCTUHCHUU. 2
OO6Hapy>xeHue rajgoreHoB (mpoba beinbmiteitna)y.
ConepxkaHue y4eOHOro Marepuaia 7
1.2.1. I'omonorugeckuii psj aaKaHOB. 2
Tema 1.2 XuMu4eckue CBOMCTBA aJIKaHOB.
ITpumMeHeHne 1 cIocOOBI MOJTyUeHHs AIKAHOB.
IIpenesabHbIE YI1€BOAOPOALI
1.2.2. [ukmoankaHbl 1
1.2.3. IIpaktuueckoe 3ansathe Ne2. «IlomydeHne MeTaHa M U3y4Y€HHME €O CBOMCTB: TOPEHHUE, OTHOLIEHUE K
OpOMHO1 BOJIe M paCTBOPY IIEpPMaHTaHaTa KaJHs».
124, [Ipaktuueckoe 3austue Ne3 KonrponpHas padora Nel 1o Teme «AJKaHbI». 2
Tema 1.3 ConepxaHue yaeOHOTO MaTepuana 7
ITHJICHOBLIE H TNEHOBbIE 1.3.1. I'oMonornyueckuit psiz ankeHoB. 2
YLJIEBOJOPO/IbI XHUMHUUECKHE CBOMCTBA aJIKEHOB.
[TpumeHeHne 1 CIOCOOBI TOTYYEHHS AIKSHOB.
1.3.2. AnKaaueHsl. 1
OCHOBHBIE TTOHSATHSI XUMHHU BHICOKOMOJIEKYJISIPHBIX COETMHEHHUN
1.3.3. [IpakTrueckoe 3aHATHE Ned,  «llomyueHme »dTWieHa JeTHApaTaliied ATHIOBOTO  CIHPTA. 4
B3anmopeticTBre 3TieHa ¢ OPOMHOW BOJOH, pacTBOPOM IepMaHraHaTa Kaiws. CpaBHEHHE IUIAMEHH
STHJIEHA C IJIAMEHEM MPeAETbHBIX YIIIeBOJOPOIOB (MEeTaHa, MPONaH-0yTaHOBOW CMECH)».
Tema 1.4. Copeprxanue yueOHOTO MaTepraia 4
AlleTH/ICHOBBIE 1.4.1. 'oMonoruyeckuit psig aIKUHOB. 2
[MTonyueHne aqKUHOB.
YIJ1€BOI0POAbI y .
XuMHUUecKre CBOMCTBA M IPUMEHEHNE aJTKHHOB.




14.2. JlaboparopHoe 3ausTHE No2 «3roToBICHHE MOICICH MOJICKYJI alIKUHOB, MX H30MEPOBY. 2
Copneprxanne yueOHOTO MaTepHaia 4
Tema 1.5. 15.1. I'omonoruueckuii ps apeHoB. 1
ApomaTHuecKHe [TpuMeHeHNe 1 NOTy4YeHHE apPECHOB.
VIJIeBOIOPOIBI 1.5.2. XUMHUYECKUE CBOMCTBA APEHOB. 1
1.5.3. IMpaktryeckoe 3anatue NeS KonrponsHas padota Ne2 mo teme «HemnpenensHbIe yrieBoAOpOIBI». 2
Copneprxanue yaeOHOTO MaTepHaia 6
1.6.1. Hedrts. 2
Tema 1.6. [IpupoaHEIil ¥ MOy THEIH HEPTIHOM ras.
I[Ipupoanble HCTOYHUKH KamenHbiii yroi.
yIJ1€BOIOPOI0B 1.6.2. JlaboparopHoe 3anstre No3 «PacTBOPUMOCTh Pa3IUYHBIX HEPTEIPOAYKTOB (OCH3UH, KEPOCHH, 2
JIM3eJIbHOE TOIUIMBO, Ba3eJHH, TapaduH) APYT B APYTE».
1.6.3. [Ipaktndyeckoe 3amstre Ne6 KonrpombHas pabora Ne3 mo teme «llpenenmpHBICe U HempenenbHEIC 2
YTIEBOAOPOABD» (MPOBOJUIOCH C UCIMONIB30BaHUEM mporpamMmmbl it OBM «CucreMa moamepx ki
yaeOHoro nporecca Educony).
ConepxaHue yueOHOro MaTepraia 6
Tema 1.7. 1.7.1. CrpoeHne 1 KI1acCU(PUKAIHI CITHPTOB. 2
Fuapo](cnﬂ],]ﬂ,]e Croco0Obl MOJy4YCHUA CIIUPTOB.
COeHHeHHsI XUMHUYECKUE CBOMCTBA aIKaHOJIOB.
1.7.2. OTtaenpHbIE TPEACTABUTENN aJIKAHOJIOB. 2
MHOTroaTOMHBIE CTIAPTHL.
®deHon.
1.7.3. IIpaktudeckoe 3anarue Ne7 «M3ydeHue pacTBOPUMOCTH CIUPTOB B Boje. OKHUCIIEHHE CIIUPTOB 2
Pa3IMuHOIO CTPOCHHsI XpOMOBO# cMechto. [Tonmydenue quatunosoro a¢dupa. [lonydenue riumnepara
MEIm».
ConepixaHue yueOHOro MaTepraia 7
Tema 1.8. 1.8.1. T'OMOJIOrHYECKHE PAIBI ATIBIETUIIOB U KETOHOB. 3
Aﬂbllerl’l}ll)l U KEeTOHBI XUMHUYECKHE CBOHCTBA aJIbACTUI0B U KETOHOB.
[IpumMeHeHne 1 NOTy9eHNEe KapOOHUIIBHBIX COSTNHEHHH.
1.8.2. [Ipaktuueckoe 3ansitue Ne8 «lM3yueHHe BOCCTAHOBHUTEIbHBIX CBONCTB ajbACTUIOB: peEaKLUs 4
«cepedpsIHOTO 3epKaliay, BocCTaHOBIeHHEe Tuapokena meau (11)».
Tema 1.9. ConepxaHue y4eOHOro Marepraia 11
Kap6onosbie kucaorel m ux | 1.9.1. T'oMonoruueckuit psit MpenenbHBIX OJHOOCHOBHBIX KAPOOHOBBIX KHUCIIOT. 3
NpPOU3BOIHbIE XuMH4ecKue cBOMCTBa KapOOHOBBIX KUCIOT. CoJii KapOOHOBBIX KHUCIIOT.
CriocoObI TosTydeHunst KapOOHOBBIX KHCIOT. OTAeIbHbIC IPEICTABUTENN U X 3HAUYCHHUE.
1.9.2. CnoxHble 3QUpEL. 2
Kupsr.
1.9.3. [paktryeckoe 3anaTue Ne9 «PacTBOpHUMOCTB pa3nryHbIX KapOOHOBBIX KHCIIOT B BOJIe. B3aumoseiictBue 4
YKCYCHOW KHUCIIOTHI ¢ MeTaJuiaMu. [loyiydeHre W30aMUIIOBOTO 3(upa YKCYCHOW KUCIOTHL. CpaBHEHUE




CTEINICHN HEHACBIIIIEHHOCTH TBEPAOTO M XHIKOTO >kupoB. OMbuIeHNE xK1upa. CpaBHEHNE CBOWCTBA MbLIA
Y CHHTETHYECKUX MOIOIIUX CPEACTBY.
1.9.4. [Tpaxtuaeckoe 3aaarue NelO KontponsHast padbora Ned mo Teme «Anpaeruabl 1 kKeToHsl. KapOoHOBEBIE
KHCIIOTBD).
Copeprxanue yueOHOTO MaTepHaia
Tema 1.10. 1.10.1. [Tonsitue 06 yraeBonax.
VrieBoabl Momnocaxapusl. Jlucaxapubl.
IMonmcaxapuns! (1enoBas urpa).
ConeprkaHue y4eOHOro MaTepraia
Tema 1.11. 1.11.1. Kiaccudukanus u u3oMepus aMUHOB.
AMI/IHLI, AMUHOKHUCJIOTHI, XUMHUECKHE CBOMCTBA aMUHOB.
Geku ITpumeHeHne 1 MoTy4YeHHE AMUHOB.
1.11.2. AMUHOKHUCIIOTBI.
benku.
1.11.3 ITpaktuueckoe 3austue Ne 11 KontponsHast pabora Ne 5 mo TeMe «AMUHBI. AMUHOKHUCIIOTHI. Bemkuy.
1.11.4. [Mpaxtuaeckoe 3amatue Nel2 «OOpaszoBanme coneil aHunmnHa. bpomupoBanue anmmmHa. OOpazoBaHue
coJsiedt rimmuyHa. [loydenue MenHoit conu rimimHa. JleHarypanus 6eska. l{BeTHbIe peakiuu OeJIKOBY.
Tema 1.12. ConepxkaHue y4eOHOro MaTepuaia
A3zoTcoaep:xaniue 1.12.1. HyxienHOBBIE KUCIIOTHI.
reTeponUKJINYecKHE
coenunenusi. HykienHosblie
KHCJI0TBI
Conepxkanue y4eOHOro Marepuaia
Tema 1.13. Buonornueckn | 1.13.1. DepMEHTHI.
AKTUBHbIE COeTUHEHUS BuTtaMHUHBbL.
1.13.2. I'opmoHs!.
Jlexapcraa.
1.13.3. [Mpaktnueckoe 3anstne Nel3 «OOHapyxeHHe BUTaMHHA A B IOJCONHEYHOM Maciie. OOHapyKeHue
ButamuHa C B si010uHOM coke. Onpenenenne ButaMuHa D B pplObeM jKUpe WIIM KYPUHOM KEITKE».
1.134. [Mpaktnueckoe 3anstie Nel4 KonrpombHas pabora Ne6 1o Teme: «A30TcopepiKaliue OpraHMYecKHe
COEIMHEHUS.
Tema 1.14. ConepxaHue y4eOHOro MaTepraia
Xumus — HayKa 0
BelecTBax 1.14.1 Cocras BemiectBa. M3mepeHue BelecTna.
ArperaTHbBIE COCTOSIHUS BEIECTBA
CwMmecu BetrecTB. CtocoOObI OUHCTKA BEIIECTB.
1.14.2. ITpaxtuueckoe 3ansatue Nel5 «OuncTka BELIECTB NEPEKPUCTAILIU3ALUCI.
1.14.3. [Mpaktnueckoe 3ansarue Nel6 KonrpossHast padora Ne7 mo pazneny «OpraHudeckas XUMHUSD).
Pazpnen 2. OO0mas ¥ HeopraHu4yecKasi XMMHUs
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Tema 2.1. ConepxaHue y1eOHOTO MaTepuaa 2
CrtpoeHue aToma 211 ATOM — CIIOXHas JaCTHIIA. 2
CocraB aTOMHOTO siIpa
OnekTpoHHast 000I0YKa aTOMOB.

Tema 2.2. ConepxaHue y4eOHOro MaTepraia 2
Ilepuoauvecknii 3akon n | 2.2.1. Otxkpsitre [leproandeckoro 3akoHa. 2
Ilepuoanueckas cucrema Ilepuoauyeckuii 3aKOH U CTPOCHUE aTOMa.

XHMHUYECKHX 2JIEMEHTOB
.. MenpgesieeBa

ConepxkaHue y4eOHOro MaTepHraia 4

2.3.1. IoHATHE 0 XUMHIECKOI CBA3H. 2
KoBaneHnTHas XuMHu4ecKast CBSI3b.

Tema 2.3. VlonHast xummudeckas cB3b
CTpoenue Bemectsa 2.3.2. Meraninyeckas XUMUYECKas CBSI3h )

Bopopoanas xumuueckas CBs3b.
KommiekcoobpazoBanue.

ConepkaHue y4eOHOro MaTepraia 6

24.1. Heoprannueckue moauMepsl. 2

Tema 2.4. Opranudeckue NOIUMEpHI.

MoaumepbI 2.4.2 INpaktrueckoe 3anaTue Nel7 KontposeHas padoTa Ne§8 mo teme «llomimepsi». 2
2.4.3. JlaGopatopHoe 3ausTHE Nod «O3HaKOMIIEHHE ¢ 00pa3IiaMy IIaCTMAcC, BOJIOKOH, KaydyKOB, MHHEPAJIOB 2
1 TOPHBIX TTOPOI.
ConepkaHue y4eOHOro MaTepraia
Tema 2.5. 25.1. [TonATHE O TUCTIEPCHBIX CUCTEMAX. 1
JlucIepeHbIe CHCTEMBbI 3HaveHNe AUCTIEPCHBIX CHCTEM
25.2. [paktryeckoe 3ansaTre Nel8 «/lucnepcHple cucteMbD» (IIPOBOIMIOCH C MCHOJIB30BAaHUEM IPOTPaMMBI 2
it OBM «Cucrema moaiaepkku yueoHoro mporecca Educony).
Conepxanre yueOHOTO MaTepraia 7
Tema 2.6.
XHMHYeCcKHe PeaKInu 2.6.1. Kiraccudukanms XMMHYECKUX peakli B OpraHM4ecKOW 1 HEOPraHUIEeCKOH XUMHUH. 2
BeposTHOCTB ITPOTEKAaHHsT XUMHYECKUX PEaKIHi.
2.6.2. CKOPOCTb XMMUYECKHX PEAKIIHN. 2
OOpaTMOCTh XMMHUUYECKHUX PEeaKIMii. X MMHYEeCKOE paBHOBECHE.
2.6.3 [Mpaktuaeckoe 3amatue Nel9 «llomyueHue KHUCIIOpOAa pAa3loXKEHHEM IMEPOKCHIa BOAOpOJa U 3
NepMaHTaHaTa Kajns).
Tema 2.7. ConepxaHue y4eOHOro MaTepraia 11
PactBopsr 2.7.1. TlonsTHE O PACTBOpAX. 2
Teopus anexkTponuTHYECKON aucconmanuu. ['naponns
2.7.2. [MpakTnueckoe 3anstie Ne20 KonrpossHas padora Ne9 1o teme «/lucnepcHsie cucremMsl. PacTBopbI». 2
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2.7.3. Jlaboparoproe 3ansTre Ne5 «Xapakrep TUCCOMAIINN PA3TUIHBIX THIPOKCHIIOBY.
2.7.4. IIpakTryeckoe 3ansaTHe Ne21 «IIpurorosieHre pacTBOPOB Pa3IMYHBIX BUAOB KOHIIEHTPALIUN. 2
2.7.5. ITpaktryeckoe 3anaTue Ne22 KonrponsHas padora Nel0 mo Teme «CtpoeHue BemecTBa. XUMUIECKUE 2
peaxuum».
Tema 2.8. ConepxaHuie yueOHOT0 MaTepraia 5
OxucIuTeNILHO-
2.8.1. OKHCINTENTPHO-BOCCTAHOBHUTEIILHBIC PEAKIINHL. 2
BOCCTAHOBHTEJIbHbIE .
OP— Knaccudukamnms okncINTeNbHO-BOCCTAHOBUTEIBHBIX PEAKIUH.
) XUMHYECKUE NCTOYHHUKH TOKa.
DJIEKTPOXHUMUYECKHUEe
OnexTponus
npoueccsl = =
2.8.2. JIabopaTopHoe 3aHsTHE Neb «B3anmMoeicTBHE METAIIIOB C HEMETAIIIAMH, a TAK)XKE C PACTBOPAMH COJIeH 3
U pacTBOpaMu KUCJIO0T. B3auMoaeiicTBie cepHOM U a30THOM KUCIOT ¢ MeAbto. OKUCIUTENbHbBIE CBOWCTBA
TIepMaHTaHaTa Kajlisi B Pa3IMYHBIX CPElax».
Tema 2.9. ConepxkaHue y4eOHOro MaTepraia 8
Knaccudpukanus Bemecrs. | 291, Krnaccugukarms HeopraHIHIeCKIX BEIIeCTB. 2
IIpocrsie BemecTna MeTasuibl.
Kopposus meramios.
OO1mue crocoObl MOTyYeHUST METaILIOB.
2.9.2. JlabopatopHnoe 3anstne No7 «O3HakoMieHHe ¢ oOpaslaMy MpEeACTaBUTENECH KJIAcCOB HEOPTaHWMYECKUX 2
BEILIECTBY.
2.9.3. Jlabopatopnoe 3ansTre Ne§ «IlomyueHne n cBOMCTBA KUCIOPOAAY. 2
294, JIabopatophoe 3ansTre Ne9 «[lomyuenne u cBoWCTBa BOZOPOIaY. 2
Tema 2.10. ConepkaHue y4eOHOro MaTepraia 13
OcHoBHBIE KTaCCHI 2.10.1. Bonopoanbie coeqMHEHNsT HEMETAIIIOB. 2
HCOPraHUYEeCKMX U . OKcUIBI M aHTHAPUIBI KaPOOHOBBIX KUCIIOT.
OpraHUYMECKUX COEAMHEHNH Kuciiotsl opraHuueckie 1 HeOpraHuuecKHe.
CHOBaHUS OPraHWYECKHe M HEOPTaHMIECKHE.
O
Comu. AMdoTtepHbIe OpraHNYeCcKHe 1 HEOPraHUIECKHE COSTUHEHUSL.
2.10.2. [paktraeckoe 3austie Ne23 KontponsHas padora Nell nmo teme «OCHOBHEIE KIaCChl HEOPTAHUIECKHX 2
U OPTaHMYECKUX COEAMHEHMI» (IMPOBOJIWIOCH C HCIIOJIB30BaHHEM mporpamMmsel Ui OBM «Cucrema
oA KKn yueOHoro nponecca Educony).
2.10.3. I'eneTnyeckas CBA3b MEXY KIacCaMy OPTaHUYIECKUX U HEOPTAHUIECKUX COSTMHEHUH. 1
2.104. Jlaboparopuoe 3ansaTue NelO «[losyueHue u CBOWCTBa YyrileKMUCIIOro ra3a. CBOWCTBA COJSTHOM, CEpHOU 4
(pa30aBiIeHHOI) U YKCYCHOM KHUCIIOTY.
2.10.5. ITpaktudeckoe 3ausitue Ne24 «[lomydeHuwe XJIOpPOBOAOPOJa W COJSHOW KHCIOTHI, WX CBOWCTBA. 4
[NonyueHune ammuaka, €ro CBOHCTBa.
Tema 2.11. ConepxaHue y4eOHOro Marepuaia 12
Xumusi 3JIeMeHTOB 2.11.1. BOHOpOH. 2
Bona.
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OnemenTs! [A-rpynmnsl.
OnemenTs! IIA-rpynms!.

ANIOMHHUIL.
2.11.2. Yraepon 1 KpeMHUH. 2
T'anoreHsr.
XaabKOTEHBI.
OneMeHTs! VA-TpYIIIEL 2
OnemeHnTs! I[VA-TpynmsL.
2.11.3. [paktryeckoe 3anarue Ne 25 Konrponbhas padota Nel2 o Teme «XUMUS SIEMEHTOB. 2
2.11.4. IIpaktnyeckoe 3aHaTHe Ne26 «llomyueHne THAPOKCUIOB LMHKAa U amiomMuHud. [lomyuenue u 4
HCCIIEJOBAaHHUE CBOWCTB OKCUAOB cephl U hocopar.
ConeprkaHue y4eOHOro MaTepHraia
Tema 2.12. 2.12.1. XuMHUS U IPOU3BOJICTBO. 1
XuMHA B KU3HHU 001IECTBA. XUMUS B CEIbCKOM XO3SHCTBE.
XUMUS B SKOJIOTHSL.
XWMUS ¥ TOBCEAHEBHAS JKU3HD YEJIOBEKa (aHAIHM3 IIPOU3BOICTBEHHOHN CUTYAINHN).
2.12.2. JlaboparopHoe 3ansTie Nell «O3HaKOMIICHHE ¢ KOJUIEKIHEH yaoOpeHuid n necTuunoB. O3HaKOMIICHHE 3
¢ 00pa3namu CpesicTB OBITOBOI XMMUHM M JIEKAPCTBEHHBIX MIPEIAPATOBY.
IIpomexyTouynas arrecranus: 1MpdepeHINPOBAHHbIN 3a4eT 2 cemecTp
Bceero 163
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2. YCJIOBUSA PEAJIM3ALIUU ITPOT'PAMMBI JUCIUATIJIMHBI

B nenax peanuzanuu KOMIETEHTHOCTHOTO MOAXOJA MpH M3ydeHUU auciuiauabl OY 1.8
XuUMHUS UCTONB3YIOTCS aKTUBHBIE (OPMBI TPOBEACHUS 3aHSATUI C MPUMEHEHUEM JJIEKTPOHHBIX
00pa3oBaTEeIBLHBIX PECYPCOB, JCIOBBIX U POJIEBBIX WP, WHAWBUIYAIBHBIX M IPYIIIOBBIX IPOEKTOB,
aHaJIM3a MPOU3BOJICTBEHHBIX CUTYAIUl, TPEHUHTOB, TPYIITIOBBIX JTUCKYCCHH.

[lpumeHenne Ha Yy4eOHOM 3aHATUM HMHTEPAKTUBHBIX (OpPM padOThl, CTHMYJIUPYET
MMO3HABATEIFHYI0 MOTHUBAIMIO O0YYAIOIINUXCS, IOMOTAET MOJAIEPKaTh MOTUBALIUIO 00YJaIOIINXCS
K TIOJYYCHUIO 3HAHWH, HAJOKUBAHUIO IMO3UTHBHBIX MEKIMYHOCTHBIX OTHOIICHHM, ITOMOTaeT
YCTAaHOBJIICHHIO  JOOpoKenaTenbHOH  armocdepsl.  MHumumupoBaHue W TOJACPKKA
MCCIIEIOBATEIBLCKOW JIESITEIbHOCTH 00YUYAIOIIUXCSI B paMKax peain3anuyd UIMH WHAUBUYAIbHBIX U
TPYNMOBBIX  UCCIIEOBATENLCKUX  MPOCKTOB, JIa€T  BO3MOXHOCTh  TPUOOPECTH  HABBIK
CaMOCTOSITEIILHOTO PEIICHUs] MPOOJIEMbI, HaBBIK T'€HEPHUPOBAHUS W O(POPMIICHUS COOCTBEHHBIX
UJIeH, HABBIK YBAXKUTEIBHOTO OTHONICHHS K UY>KUM HJESM, HABBIK MyOJUYHOTO BBICTYIUICHHS
nepes] ayIMTOPUel, apryMEeHTUPOBAHUS U OTCTAaMBAHUS CBOCH TOYKH 3PCHHUSI.

Jiss  TO3UTUBHOTO  BOCHPUSITUS  OOy4YaIONIUMUCS  TpeOOBaHUN  MPENOJaBaTEIs,
MPUBJICUYCHUS] WX BHHMaHHUS K OOCYXJaeMoil Ha 3aHATHH WHQPOpPMAIMW, AKTHBH3AIUU WX
MMO3HABATEIPHON  JIEATEIIBHOCTH HA  YYEOHBIX 3aHATHUSAX MEXKIy IMpernojaBarelieM |
00yYaroIUMUCS YCTAHABIMBAKOTCS JOBEPUTEIBHBIC OTHOIICHHS.

Ha yuebHOM 3aHsATMM COOMIOAAIOTCS OOLIENPUHSATHIE HOPMBI IIOBEJIEHUS, IpaBUia
oOmIeHusi €O cTapmuMu (MpernojaBaTelieM) U CBEpPCTHUKaMH (0OydaroIIMMUCS), MPUHIIMITBI
y4eOHOM TUCIUTUIMHBI U CAMOOPTaHU3aIUH.

3.1. MaTepuajJbHO-TEXHHYECKOE o0ecnevyeHne JUCIUIIIUHBI

Jliig peanu3anuu nporpaMmbl y4eOHON AUCHUIIIHMHBI PEAYCMOTPEHO:

Kabuner XuMum 111 TpOBEICHUS TUCIUTIIMHAPHONW MOATOTOBKH, JIGKITMOHHBIX (TEOPETUYECKHX )
Y MIPaKTUYECKUX 3aHATHI, No402.

OcHaieHHOCTh 000pYTIOBAaHUEM:

VYyebHas MeO€Ib: CTOJNBI, CTYJIbA, JOCKA MEJIOBasl.

3.1.1. IlepeyeHb yueOHO-HATISAIHBIX OCOOUIi:

Crenp «Ilepunoanueckas cucrema snemeHToB JI.1. MenneneeBa»

Crenn «PacTBOPHUMOCTH COJIEH, KUCIOT U OCHOBAHHI B BOJIEY.

3.1.2. lIporpamMHoe obecrnieyeHune:

Microsoft Windows;

Microsoft Office Professional Plus;

Enunast komnekuust iupoBhIX 00pa30BaTENbHBIX PECYPCOB.

3.2. UudopmanunonHoe odecrnedeHue 00yIeHUs

Jlist peanu3anuy IporpaMMbl Y4eOHOW TUCHIUTUTMHBI OMOITMOTEUHbIN (HOHT MMEET TIeHaTHbIE,
AJIEKTPOHHBIE 00pa3oBaTeNbHbIE U HHGOPMAIIMOHHBIE PECYPCHI.

3.2.1. OcHOBHBIE HCTOYHUKH
1. Tabpuensn, Omner CepreeBuu. Xumus. 10 kiacc. ba3oBblii ypoBeHb: yueOHMK i

obmmeoOpa3zoBarenbHbIX yupesxaenuii / O. C. I'abpuensn. - M.: [lpoda, 2019. — 191 c. - ISBN 978-
5-358-21274-9. — TekcT: HeMOCPEICTBEHHBIN.

2. TaOpuensn, Oner Cepreeuu. Xumus. 11 xmacc. ba3oBblii ypoBeHb: Y4YeOHMK ISt
obmmeoOpa3zoBarenbHbIX yupesxaenuid / O. C. ['abpuensn. - M.: [Ipoda, 2020. - 223 c. — ISBN 978-
5-358-16907-4. — TekcT: HEMOCPEICTBEHHBIN.

JlonoJiHuTeIbHbIE HCTOYHUKHU

1. Xumus: yueOHMK Ui cpenHero mnpodeccuoHaabHoro obpasoBanus/ FO. A. JleGenes,
I'. H. ®anees, A. M. Tl'ony6es, B. H. IllamoBaxn; mox obmedt penakmueii I'. H. daneera. — 2-¢
u31., nepepad. u gon. — Mocksa: M3narensctBo KOpaiit, 2021. — 431 c. — (IIpodeccuonansHoe
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obpazoBanmne). — ISBN 978-5-9916-7723-3. — Tekct: anexrponnsiii / IbBC HOpaiit [caliT]. —
URL: https://urait.ru/bcode/470929 (nara obparienus: 21.06.2021).

2. Xumus. 3amadHuK: ydeOHOe mocoOue s cpeaHero npodeccHoHaIbHOr0 oOpa3oBaHMs /
0. A. Jlebenes [u np.]; mox obmer pemakmueii I'. H. ®aneeBa. — MockBa : M3marenscTBoO
IOpaiir, 2019. — 238 c. — (IIpodeccuonanpHoe odpazoBanue). — ISBN 978-5-9916-7786-8. —
Tekcr: asnextponnsiit // DBC IOpaiit [caiit]. — URL: https://urait.ru/bcode/393015 (nara
obpamienus: 21.06.2021).

3.2.2. ba3bl JaHHBIX U HH(pOpMaIHOHHBIE pecypchl ceTu UHTepHET

1. DnekTpoHHO-OMOMMOTEUHass cuctema (oOecmevwBaromias JOCTYNl, B TOM 4YHCIE K
npoeccHOHANBHBIM 0a3aM JaHHBIX) «DJIEKTpoHHOro u3natenscTsa FOPAWT». Anpec caiira -
www.urait.ru, https://www.biblio-online.ru

2. DnexTpoHHO-OMOMMoTeuHas cucreMa (oOecrmeunBaromias JJOCTYN, B TOM 4YHCIE K
npodeccuoHaIbHBIM ~ 0azam  nmaHHbIX)  «M3marensctBo  JIAHb».  Apapec  caita -
https://e.lanbook.com/

3. Hayunas onexrponnas Oubmmoreka «cLIBRARY.RU» (oOecneunBaromasi JgoCTym K
npodeccnoHabHBIM 0a3aM JTaHHBIX, HHPOPMAITMOHHBIM CIIPABOYHBIM M TIOMCKOBBIM CHCTEMaM).
Anpec caiira - http://elibrary.ru/

4. HanmonaineHas sekrponnas ouodanoreka (H3B). Anpec caiita - hitps://rusneb.ru/

5. DnexTpoHHO-OMONMMOTEeyHass cucreMa (oOecrmeuuBaromas JAOCTYN, B TOM 4HCIE K
npodeccroHanbHbIM 0a3am maHHbiX) «BOOK.ruy». Anpec caiita - https://www.book.ru

6. lazera «Xumus». - Pexxum nocryna: http://him.1september.ru

7. «Anxumuky - Pexxum noctyna: http://alhimik.ru/index.htm
8. ®enepanbHblii HEHTP HHPOPMAIIMOHHO-00PA30BATEILHBIX PECYpPCcOB. — PexuMm gocTyma:

http://fcior.edu.ru
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4. KOHTPOJIb M1 OIIEHKA PE3YJIbTATOB OCBOEHUS YYEFHOM JUCITATIINHBI

PesynbraTel 00y4eHus

Kpurepuu onenku

MeToap! OLIEHKH

3HaTh:

JKCIepTHOE OLCHUBAHHE B
popme:

- BaOXHEHIINE XMMUYECKHE IOHATHSA:
BEIIECTBO, XUMHYECKUIl  3JIEMEHT,
aToM, MOJEKylla, OTHOCHTEIbHBIC
aTOMHAs U MOJIEKYJISIPHAs] MaccChl, HOH,
QUIOTPONHSA, W30TONbI, XHMHUYECKas
CBSI3b, 3NIEKTPOOTPUIIATEHHOCTD,
BaJI€HTHOCTb, CTENEHb OKHCJICHUS,
MOJIb, MOJSIpHas Macca, MOJIIPHBIN
00beM, BeIIECTBA MOJICKYJSIPHOTO H

HEMOJIEKYJISIPHOTO CTpPOCHHS,
PacTBOPEL, INEKTPOIHUT u
HEJJIEKTPOJIHT, AIIEKTPOIUTHYECKAS
JFCCOLIMALINS, OKHCIIUTEIh u
BOCCTaHOBHTEb, OKHCIICHHUE u
BOCCTAaHOBJICHHE, TEIUIOBOH 3 QeKT
peaKuuy,  CKOPOCTb  XHMHYECKOH
peakuu, KaTanms, XHUMHYECKOe

paBHOBECHE,  YIIEPOIHBIA  CKEJeT,
(yHKIMOHATBHAS TpyIna, H30MepHs,
TOMOJIOTHS;

-0OCO3HAET BAXKHEHIINE XUMHYCCKHE
MNOHATHSA: BEIIECTBO, XHMHYECCKUH
JJIEMEHT, aToM, MOJIEKYJIa,
OTHOCHUTEIIbHbIE aTOMHas u
MOJICKYJIpHast Macchbl, HOH,
QJUIOTPONHS, H30TOMBI, XUMHYECKas
CBA3b, IIEKTPOOTPHULIATEIBHOCTD,
BaJICHTHOCTb, CTENEHb OKHUCIICHUS,
MOJIb, MOJISIpHasl Macca, MOJISIPHBIN
00beM, BELIECTBa MOJEKYJSIPHOTO U
HEMOJIEKYJIIPHOTO CTpPOCHUS,
pacTBOpEI, JJIEKTPOIHUT u
HEICKTPOJIUT,  DJICKTPOIUTHICCKAs
JMCCOLIUAITHS, OKHUCIIUTEIb u
BOCCTQHOBHTEJIb,  OKHCICHHE H
BOCCTAaHOBJICHHE, TEIUIOBOH 3 dekt
peaKMy, CKOPOCTh  XUMHYECKOI
peakyy,  KaTamu3,  XHMHYECKOe
paBHOBECHE, YIIEPONHBIH CKeleT,
(yHKIMOHANbHAs TPYIIa, H30Mepus,
TOMOJIOTHS;

BBIMTOJIHEHHUST  MPAKTUYECKUX
3ajaHu, 71a60paTOPHBIX
paboT

-OCHOBHBIC 3aKOHBI XUMUU:
COXpaHeHI/Iﬂ MacCChbl BCHICCTB,
MOCTOSIHCTBA COCTaBa, MEPUOTHYECKUIN
3aKOH;

-IIOHUMAcCT OCHOBHBIC 3aKOHBI
XUMUU: COXPAaHCHUSA MACChl BELICCTB,
IIOCTOSIHCTBA cocCTaBa,

TIEpUOANYECKUH 3aKOH;

BBITIOJTHEHUS MPAKTUICCKUX
3aJlaHui, 1Ta00pPaTOPHBIX
pabot

-OCHOBHBIC TCOpUU XUMUU:
XUMHYECKOI CBSI3H,
3IEKTPOJIUTUYECKOU JIACCOLUALNH,

CTPOEHUS OPTraHUUECKUX COETUHEHU;

-IIOHUMACT OCHOBHBIC TCOPHUU XUMUM:

XUMHUYECKOH CBSI3H,
3JIEKTPOJIUTUUECKOW JUCCOIUALNH,
CTPOCHHUS OpraHuYecKux
COCTUHCHUH;

BBITIOJTHEHUS MPAKTUIYCCKUX
3aJlaHui, 1Ta00pPaTOPHBIX
paboT

- Ba)KHEHIIIMe BEleCTBA U MAaTEPUAIIBI:
OCHOBHbBIC METAJUIbI U CILIABBI; CEpHas,
CoJisiHasl,  a30THAasE M YKCYyCHas
KHCJIOTEHI, IEJI0YH, aMMMaK,
MUHEpalbHBIE  yIOOpEeHHs, MeTaH,
STHJICH, AaleTWICH, OCH30JI, 3TaHOI,
JKHPBI, MbUIA, TJIOKO3a, C€axaposa,
Kpaxmar, KJIeTuaTKa, OenKu,
HNCKYCCTBCHHBIC u CUHTCTHUYCCKUC
BOJIOKHA, Kay4yKH, TJIACTMACCHI.

-CO3HACT BAXHOCTb BCIICCTB U
MaTepHalIOB: OCHOBHBIC METAIUIBI U
CILIaBbI, CEpHasl, COJISIHAs, a30THAs U
yKCyCHast KHMCJIOTHL; LIEJI0YH,
aMMHaK, MHHEpaJbHbIE YIO0OpeHus,
METaH, STWJICH, aleTUJICH, OCH30II,
9TaHOJ, JKUPBI, MbUIA, TJFOKO3a,
caxapo3a,  Kpaxmaja,  KJIeT4arka,
6enKu, HCKYCCTBEHHBIC u
CUHTCTUYCCKUEC BOJIOKHA, Kay4YyKH,
IUIACTMACCHI

BBITIOJTHCHUSA MPAKTUIYCCKUX
3aJ[aHuii, Ta00PaTOPHBIX
pabor

YMmerThb:

JKcIepTHOE OlleHUBAHUE B
dopme:

- Ha3bIBaTh HM3y4YCHHBIE BEIIECTBA IIO
"TpUBHAIBHON" WM MEXAYHApOAHOU
HOMEHKJIATYPE;

- Ha3bIBACT MU3YUCHHBLIC BEHICCTBA I10
Al

"TpUBHAILHON" UM MEXITYHAPOAHON
HOMEHKJIaType;

BBITIOJTHEHUSA MPAKTUIYCCKUX
3aaHui, 1a00paTOPHBIX
pabor

- ONPCACIIATE: BAJICHTHOCTE U CTCIICHB
OKHCJICHHUA XHMHYCCKUX JJICMCHTOB,
THII XHUMUYECKOM CBA3U B
COCAMHCHUAX, 3apdd HOHA, XapaKTep
Cpeanbl B BOJIHBIX pacTBOpax

HCOPraHN4YCCKUX (¢{0) GHHHCHHﬁ,
OKHUCJIUTEIIb u BOCCTAaHOBHUTCIIb,
MMPUHAJIICIKHOCTD BCIICCTB K

pPa3JIMYHBIM KJaccaM OpraHUYeCKUX
COCTMHEHUH;

-~ONpeACISACT: BAJICHTHOCTE U CTCTICHDB
OKHUCJICHUA XUMHYCCKHUX DJJICMCHTOB,
THIIT XUMHYECKOUN CBsA3U B
COCAMHCHUAX, 3apsa[ MOHA, XapaKTep
Cpeabl B BOJIHBIX pacTBOpax

HEOPraHn4CCKux COGﬂHHCHHﬁ,
OKUCJINTCJIb u BOCCTaHOBUTCIIb,
MPUHAJICI)KHOCTD BCIICCTB K

Pa3JIMYHBIM KJ1acCaM OPTaHUYCCKHUX
COCTMHEHU;

BBITIOJTHEHUSA MPAKTUIYCCKUX
3aaHui, 1a00paTOPHBIX
pabor

- XapaKTEeprU30BaTh: DJIECMECHTHI MaJIbIX
NepruoaoB IO HUX TIIOJOKECHUIO B

- XapaKTepu3yeT: JIEMEHThl MaJIbIX
TIEpUOJIOB MO UX IOJIOKEHHUIO B

BBITTOJTHEHHS TIPAKTHYECKUX
3aJaHui, Ta00PaTOPHBIX
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Tlepuoauueckoit cucTeMe AN
MenpgeneeBa;  0o0IIME  XHMHUYECKHC
CBOMCTBA  METajjOB, HEMETAJUIOB,

OCHOBHBIX KJIACCOB HCOPraHUYCCKUX U
OpPraHn4CeCKux COGHHHCHHﬁ; CTpOCHUEC
U XMMHYECKHE CBOMICTBa N3Yy4YCHHBIX
OpPraHn4CcCKux COCHHHEHHﬁ;

Ilepuonuueckoit cCUCTEME J.H.
MeHnpueneeBa, 0OIKME XHUMHUYCCKHE
CBOMCTBA METAUIOB, HEMETAJIJIOB,
OCHOBHBIX KJIaCCOB HEOPTaHUYECKUX
i OpraHNUYeCcKHUX COEIMHECHUIT;
CTpOEHHE U XHMHYECKHE CBOICTBa
HU3YYEHHBIX OpraHNYeCcKHUX
COCITUHCHUM;

pabor

- OOBSICHATH: 3aBHCHMOCTHL CBOMCTB
BCHICCTB OT HMX COCTaBa U CTPOCHUA,

- OOBSCHSET. 3aBUCHMOCTH CBOWCTB
BCIICCTB OT UX COCTaBa U CTPOCHUA,

BBITIOJTHEHHS MPAKTHYECKUX
3a71aHui, 1a00pPaTOPHBIX

MPUPOAY XUMHYECKON CBS3H (MOHHOIA, NIpUPOAY XUMHUUYECKOU CBSI3U 6
KOBAJIEHTHOM, METATMYECKOM), (MOHHO, KOBAaJICHTHOH, pabot
3aBUCHMOCTh CKOPOCTH XHUMHYECKOH METATHYECKOH), 3aBUCHMOCTB
pEeaKkIiu M IOJOXKEHHS XUMHUYECKOTO CKOPOCTH XHMHYECKOH pEeaknuu M
PaBHOBECHSI OT Pa3INIHBIX (PAKTOPOB; TIOJIOXKEHUS XHMHYECKOTO
PaBHOBECHS OT Pa3IUIHBIX
(akTopoB;
-BBITIOJIHATH XAMHUYICCKUH -BBIIIOJIHACT XAMHUYICCKUH BBITIOJTHCHHS IMTPAKTHYCCKUX
OKCHEPUMEHT 110 PACTIO3HABAHHIO OKCNIEPUMEHT 110 PACHOSHABAHMIO | 3a1auyit 1aGopaTOPHBIX
Ba)KHEHUIITHX HEOPTaHUYECKUX u BR)XHEHIINX  HEOPraHWYECKUX U

OPraHNYCCKHUX BEUIECTB,

OPTraHNYCCKUX BEIIECTB,

paboT

- TPOBOJIUTH CAMOCTOSITENbHBIN TOHCK
XUMHUYECKON uHpopmanuu c
HCIIOJIb30BaHHEM Pa3TUYHbBIX
UCTOYHUKOB (HAYYHO - TOMYJISIPHBIX
W3JaHUH, KOMIIBIOTEPHBIX 0a3 JaHHBIX,
pecypcoB HWHTepHeTa); HCHOIB30BATh
KOMIIBIOTCPHBIC TCXHOJIOTHHU JJIsL
00paboTKu W Tepedayn XUMHUYECKON
uHopManuK M ee TpelCTaBICHHUS B
pa3nmuuHbIX GopMmax;

- IPOBOJMT CaMOCTOSITENBHBIN MOMCK
XUMHUYECKOMN nHpopmanuu c
HCIONb30BaHUEM pa3NUYHBIX
HCTOYHUKOB (HAay4YHO - MOIYJSPHBIX

H3IaHUM, KOMITBIOTEPHBIX 0a3
JaHHBIX, pecypcoB  IHTepHeTa);
HCIIOJIL30BaTh KOMITBIOTEPHBIE

TEXHOJNIOTHH Uil 00paboTku U
nepenadyn XUMHUUYecKoil nHdopmManuu
U ee MNPEICTABICHHS B Pa3IHYHBIX
(bopmax;

BBITIOJTHCHUSA MPAKTUIYCCKUX
3a/1aHu#, T1ab0paTOPHBIX
paboT

-UCIIOJIb30BaTh nproOpeTCHHBIC
3HaHUsI U YMEHHS B IPAKTHYECKOH
JIeATEJIbHOCTH U TOBCEAHEBHOMN KU3HU
JUIS:

- OOBSICHEHHS XUMHWYECKHX SIBICHUH,
MIPOUCXOSAIINX B MPHUPOJIe, OBITY U Ha

MIPOM3BO/ICTBE;
-onpeieNIeHus BO3MOKHOCTH
MPOTEKaHUs XUMHYECKHX

NPEBPAIICHUH B PA3INYHBIX YCIOBHAX
Y OIIEHKH WX MOCIIC/ICTBHH;
-3KOJIOTHYECKH TPAMOTHOTO MTOBEICHUS
B OKpYXalollen cpene;

-OLCHKH BIIMSAHUA XHUMHYCCKOTO
3arps3HEHUS] OKpY’Kalolled cpensl Ha
OpTraHU3M 4YeNlOBeKa M ApPYyTUe JKHUBbIC

OpPraHu3MBbI;
-0e30macHOro o0palieHus: ¢ TOPIOYUMHU
U TOKCHYHBIMH BEIIECTBAMH,

nmabopaTOpHEIM 000PYIOBAHUEM;
- NPUTOTOBJICHUSI PACTBOPOB 3aJaHHOM
KOHIIEHTpalluK B OBITYy W  Ha

MIPOU3BOJICTBE;
- KPUTUYECKOH OLIEHKU TOCTOBEPHOCTH
XUMUYECKOU nHPOPMAIIH,

HOCTyHaIOmeﬁ 13 pa3sHbIX HCTOYHUKOB.

-HCTIOJIB3YET MPHOOPETCHHBIE 3HAHMS
u YMEHHUs B MPAKTHIECKON
JIEATCIIBHOCTY U IIOBCEJIHEBHOH
JKU3HU JJIA:

- OOBSICHEHUS] XUMHYECKUX SBJICHU,
MIPOUCXOIAIINUX B MpUpOJE, OBITY U
Ha IPOU3BOJICTBE;

- OIIpeeNneH s BO3MOXHOCTH
MIPOTEKaHMs XUMHUYECKUX
TIpeBpaIieHnH B Pas3IMYHBIX

YCIIOBHSX U OI[CHKH MX TIOCJIECTBHI;
-9KOJIOTHYECKHU TPaMOTHOTO
MTOBEJICHUS B OKPYXKAIOIIEH cpene;

-OIIEHKH  BIIMSHUS ~ XMMHYECKOI'O
3arps3HEHUs] OKpPYKaIoIel cpepl Ha
OpTaHM3M YeJIOBEKa U PYTHE KUBBIC

OpraHHU3MBI;
-0e30macHoOro oOpareHus c
TOPIOYHMH u TOKCHYHBIMH
BELIECTBAMU, 11a00paTOpHBIM
000py10BaHHEM;

-TIPUTOTOBJICHHSA pacTBOpoOB

3a[JaHHOM KOHIICHTPallMK B OBITY U
Ha NPOU3BOJICTBE;

-KpPUTUYECKOH OLIEHK!U
JIOCTOBEPHOCTH XUMHUYECKOMN
nHpOpPMaNNKU, IOCTyMaoImen U3

Pa3HbIX UICTOYHUKOB.

BBINOJTHEHHS IPAKTHIECKHX
3a/1aHuUil, Ta00PATOPHBIX
pabot
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