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1. OBIIIASI XAPAKTEPUCTHUKA PABOYEHN ITPOT'PAMMBI OBIIIEOBPA3OBATE.Ib-
HOM JUCITUTIINHBI
OV]1.12 XUMUA

1.1. MecTo TUCHMILUINHBI B CTPYKTYpe 00pa30BaTeIbHON MPOrpaMMbl

Jucrummuaa OYJ[.07 Xumus Bxoaut B 00meoopazoBatenbHbiid 1uki [IIICC3 kak o0s3aTens-
Hasl yueOHas UCUUIUINHA.

O6meo6pazoBarenpHas auciurumaa OY (.07 Xumus sBisercs o0s3aTeapHON 00111e00pa3oBa-
TeNBHOTO IuKIa oOpazoBarenpHON mporpammbl CIIO B coorBerctBun ¢ PI'OC 1Mo crnennanbHOCTH
21.02.19 3emneycTpoicTBO.

1.2. Heab u miiaHupyembie pe3yabTAThl 0CBOEHUs JUCHUILINHBI:

1.2.1. Ileqb 00meo6pa3zoBaTeTbHOM JUCIHUIIMHBI

Copepxanne nporpammel obreoopazoBarenbHol aucuuruinabl OYJ[.07 Xumust HanpaBieHO
Ha JIOCTH>KEHUE CIIETYIOIINX IIeeH:

— ¢dopMUpOBaHHE CHCTEMbl XHMHYECKHX 3HAHUI Kak Ba)KHEWIIEeH cocTaBisioleil ecre-
CTBEHHO-HAyYHOW KapTUHBI MHUPa, B OCHOBE KOTOPOH JIeXKAT KIIFOUEBBIC MOHATHUS, (YHIaMEHTAIbHbBIE
3aKOHBI M TEOPUU XMMHH, OCBOCHHE $I3bIKa HAayKH, YCBOCHHE M MOHUMAaHHE CYIIHOCTH JIOCTYITHBIX
00001IeHNT MUPOBO33PEHUYECKOTO XapaKTepa, 03HAKOMIJICHUE ¢ UCTOPHEH WX PAa3BUTHUS U CTAHOBJIC-
HUS;

— ¢opMupOBaHHE U Pa3BUTHE MPEACTABICHUI O HAayYHBIX METOJaX MO3HAHHs BELIECTB U
XUMHUYECKHUX PEaKInid, HeOOXOIUMBIX JIJIsl MPUOOPETCHUST YMEHUN OPUCHTHPOBATHCSI B MUPE BEIICCTB
U XUMUYECKUX SIBJIICHUH, UMEIOIINX MECTO B MPUPOJIE, B IPAKTUUECKON U TIOBCEIHEBHON KU3HU;

—  pa3BUTHE YMEHUH U CIOCOOOB JIEATEIBHOCTH, CBSI3aHHBIX C HAOIIOIEHHEM U O0BSICHEHUEM
XUMHYECKOT0 IKCIIEPUMEHTA, COOJII0IEHUEM TIPaBUIT O€30MacCHOT0 OOpAaICHHS C BELIECTBAMH.

— 3agaud JUCHUILIMHBIL:

— ajanTanus 0OYyYaroIIMXCS K YCIOBUAM JWHAMUYHO pa3BHBAIOIIErocss MUpa, (hopMupoBa-
HUE WHTEJUICKTYAIbHO PAa3BUTOW JMYHOCTH, TOTOBOW K CaMOOOpPa30BAHUIO, COTPYIHUYCCTBY, CaMO-
CTOATEIbHOMY MPUHSATHIO TPAMOTHBIX PEUICHH B KOHKPETHBIX KU3HEHHBIX CUTYallUsAX, CBSI3aHHBIX C
BEIICCTBAMH U UX IIPUMEHEHHEM;

—  (¢opMUpOBaHHE y O0YYAIONIUXCS KITFOUYEBBIX HABBIKOB (KIFOUYCBBIX KOMIICTCHIIHI), TMEIO-
IMX YHUBEpPCAIbHOE 3HAYEHUE ISl Pa3jIMYHbIX BHJIOB JCSITEILHOCTH: PELICHUS MpOoOJieM, MOWCKa,
aHayM3a 1 00paboTku HH(pOpMaLIUK, HEOOXOJUMBIX JJIsl IPUOOPETEHHS OIbITA JESATENIbHOCTH, KOTOpas
3aHMMAaeT BXKHOE MECTO B MO3HAHUU XUMHH, a TaKXkKe JJ1 OLUEHKHU C TMO3UIMI IKOIOTUYEeCcKo Oe3-
OITACHOCTH XapaKTepa BJIUSHUS BEIIECTB U XUMUYECKHX MPOIIECCOB HA OPTaHU3M YeJIOBEKa U MPUPO/I-
HYIO Cpeny;

—  pa3BUTHE MO3HABaTEIbHBIX MHTEPECOB, MHTEJUIEKTYAIbHBIX U TBOPYECKUX CIOCOOHOCTEM
00yJarOIUXCsl: CIIOCOOHOCTH CaMOCTOSITEIFHO TPHUOOPETaTh HOBBIC 3HAHUS 110 XMMHH B COOTBETCTBUU
C JKM3HEHHBIMH MOTPEOHOCTSIMHU, HCIOJIb30BaTh COBPEMEHHBbIE MH(GOPMAIMOHHBIE TEXHOJOTHH IS
MOVCKA M aHaJIM3a YIeOHOH M HaAyJIHO-TIOMYJIIPHOM WH()OPMAIINYA XHMHUYECKOTO COJICPIKAHUS;

—  (GOpMUPOBAHHE U PA3BUTHE y 00YUAIONINXCS aCCOIMATHBHOTO ¥ JIOTHYECKOTO MBIIIIICHHS,
HAOII0IATEIbHOCTH, COOPAHHOCTH, aKKypaTHOCTH, KOTOPbIE OCOOEHHO HEOOXOIUMBI, B YaCTHOCTH,
IIPH IJIAHUPOBAHUH M ITPOBEJICHUU XUMUYIECKOTO IKCIIEPUMEHTA,

—  BOCIHTaHWE y OOyYaromuxcs YOEKICHHOCTH B TYMaHHUCTHYECCKOW HAIPAaBIICHHOCTH XH-
MHH, €€ BOXHOW POJIM B PEIICHUH TII00ATBHBIX MPOOJIEM PallMOHAILHOTO IMPUPOIOIOIB30BAHHMS, TT0-
MIOJTHEHUST SHEPTETUYCCKUX PECYPCOB M COXPAaHEHUS TPUPOTHOTO PABHOBECHS, OCO3HAHUS HEOOXOIH-
MOCTH OEpEeXHOTO OTHOIIEHHUS K MPUPOJE U CBOEMY 3J0POBBIO, & TAK)KE€ MPHOOPETEHUS OMBITA HC-
MIOJTE30BAHUS TIOJTYICHHBIX 3HAHWUU JUIS TIPUHSATHS TPAMOTHBIX PEIICHUH B CHTYAIMSIX, CBSI3aHHBIX C
XUMHUYECKUMH SIBICHUSIMHU.



1.2.2. IInanupyemMble pe3yJbTaThbl OCBOeHHS 001Ieo0pa3oBaTebHON JMcHMIIMHBI B cooTBeTcTBHU ¢ PI'OC CIIO 1 Ha ocHoBe ®I'OC

COO

Ocoboe 3HaueHHE TUCIUTIIMHA uMeeT Tpu popmupoBanuu u pazsutun OK u T1K.

Konx u HanmeHOBaHHE
bopmMHpyeMbIX
KOMIIETEHIIN I

HJ'IaHI/IpyeMBIe PE3YIBTATEI OCBOCHUSA JUCHUIIJIMHBL

Oo6mwme

OK 01. Beibupats croco-
OBl pelieHus 3a1a4 mpo-
(beccuoHaNbHOM 1eAaTeNb-
HOCTH MPUMEHUTEIIBHO K
Pa3IMYHBIM KOHTCKCTaM

OgnaeHne YHMBePCAJIbHBIMU Y4eOHBIMH MIO3HABATEIbHBIMH
JeHCTBUSIMU:

1) 6a3oBble JIOrHYeCKHeE IeHCTBHS:

- CaMOCTOSATENBHO (POPMYIHUPOBATH U aKTYyalIM3UPOBATH POOIEMY,
BCECTOPOHHE €€ paccMaTpuBarh;

- OIIPEAEIIATh LN JeATEIbHOCTH, 3a/1aBasi HapaMeTpbl U KPUTEPUHU
UX JIOCTUXKEHUS, COOTHOCUTH PE3YJIbTAThl JESATEIILHOCTH C ITOCTaB-
JIEHHBIMU LEJSIMU;

- HCII0JIb30BAaTh MIPU OCBOCHUU 3HAHUN IPUEMBI JIOTHYECKOTO MBbIIII-
JIEHUS - BBIICNIATh XapaKTepHbIe MPU3HAKU MTOHSATUN U YCTAHABIIH-
BaTh UX B3aUMOCBSI3b, UCIOIb30BaTh COOTBETCTBYIOLIUE MMOHATHUS AJIS
OO0BSICHEHHS OTAENBHBIX ()AaKTOB U SIBICHU;

2) 6a3oBbIe HCCIeA0BaTEIbCKHE IeliCTBHS:

- BJIAZIETh OCHOBAMH METOJI0B HAYYHOI'O [TO3HAHUS BEIIECTB U XUMHU-
YECKHUX PEaKLHi;

- (hopMynUpOBATh LENIU U 33/1a4H UCCIIEOBAHMSI, UCTIOIb30BATh MO~
CTaBJICHHbIE U CAMOCTOSITENIbHO CPOPMYIUPOBAHHBIE BOIIPOCHI B Ka-
4ecTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI JIJIsl JOPMHUPOBAHUS THUIIO-
TE€3bl 110 MIPOBEPKE MPABMIILHOCTH BBICKA3bIBAEMBIX CYXICHHIA;

- BJIQJIETh HaBbIKAMHU CAMOCTOSATENILHOTO IJIAHUPOBAHUS U TIPOBEJIE-
HUS YYEHUYECKHUX IKCIIEPUMEHTOB, COBEPILIEHCTBOBATh YMEHUS
HaOJI0AaTh 32 XOJIOM IPOIIecca, CaMOCTOSITEIbHO MPOTHO3UPOBATH
€ro pe3ynbTart, GopMyIupoBaTh 00OOIICHUS U BEIBOIBI OTHOCUTEIb-
HO JIOCTOBEPHOCTH PE3yJIbTaTOB UCCIIEIOBAHUS, COCTABIATH 000CHO-
BaHHBIA OTYET O MPOJICTAaHHON paborTe;

- IPUOOPETATH OMBIT YYCHUYECKON MCCIEeI0BATENbCKON M MPOSKTHOM

JucuunnuHapHbie

-3HATh OCHOBOIIOJIATAIONIIE TOHATHUS (XUMUIC-
CKHUH 3JIEMEHT, aTOM, H30TOII, JICKTPOHHAsI 000-
JI0YKa aToMa, s-, P-, d-3JeKTpOHHbBIC OpOUTAIIH
aTOMOB, MOJICKYJIa, BAJICHTHOCTh, SJICKTPOOTPH-
ATeIILHOCTh, XUMHYECKAsl CBSI3b, CTPYKTYPHASI
(dbopmyra (pa3BepHyTast U COKpallleHHas ), MOJIb,
MOJISIpHAs Macca, MOJISIPHBIA 00BEM, ITICKTPOOT-
PHIIATEIEHOCTh, CTENICHh OKUCIICHHSI, XUMUYECKast
CBsI3b (KOBAJICHTHASI, MOHHASI, METAJLTUIECKAs, BO-
JOPOJIHAS ), KpUCTAJUTMYECKAsl PEeIIeTKa, THUITBI XHU-
MUYECKUX PEaKIUi, paCTBOP, JIEKTPOIUTHI, HE-
AJIEKTPOJIMTHI, DJICKTPOJIUTUIECKAS TUCCOLIUAITHS,
OKHUCJIUTE]Th, BOCCTAHOBHTEH, CKOPOCTh XHMHUE-
CKO peakluu, XUMUYECKOE paBHOBECHE, yTIIe-
POJIIHBIN CKeleT, PYHKIIMOHAIbHAS TPYIIa, PaIi-
KaJl, Hi30MepHsi, H30MEPbl, TOMOJIOTHUECKUHN PsI]I,
TOMOJIOTH, YTJIEBOJIOPOJIBI, KUCIIOPOJ U a30TCO-
JepIKaIIue COeTMHEHUsI, MOHOMED, TIOJTUMED,
CTPYKTYpPHOE 3BE€HO, BEHICOKOMOJICKYJISIPHBIE CO-
€IMHEHUS ); TCOPUH U 3aKOHBI (TEOpHs CTPOCHUS
oprannyeckux Bemects A.M. bytieposa, Teopus
ANEKTPONUTUYECKON TUCCOLIUAIINH, TIEPUOINYE-
ckuii 3akoH /.. MenneneeBa, 3aKOH COXpaHEHUS
MAacCHhI BEIIECTB, 3aKOH COXpaHEHUS U MpeBpaile-
HUS SHEPTHH MTPH XUMUYECKUX PEaKITHSIX ), 3aKO-
HOMEPHOCTH, CUMBOJIMUYECKHI SI3bIK XMMHUH, MU~
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NeSITeIbHOCTH, TIPOSIBIIATH CIIOCOOHOCTH U TOTOBHOCTH K CAMOCTOSI-
TEJIbHOMY IOMCKY METOOB PELICHMs IPAKTUYECKUX 3a/1a4, IpUMe-
HEHHIO Pa3IMYHBIX METOAOB O3HAHUS;

3) padora ¢ ungopmanmeii:

- OPUEHTHPOBATHCS B PA3IMYHBIX UCTOYHUKAX MH(pOpMAIK (Hayd-
HO-TIONYJISIPHAs JINTEPaTypa XMMUUYECKOTIO COJEPIKAHNUS, CIIPABOYHbIE
nocodusi, pecypcbl IHTEpHETA), aHATU3UPOBATh HH(POPMAIIHIO pa3-
JIMYHBIX BUJIOB U ()OPM IPEJICTABICHHSI, KPUTUUECKH OLICHUBATh €€
JOCTOBEPHOCTH U HETIPOTHBOPEUYUBOCTH;

- (hopMyIMPOBATh 3aMIPOCHI U MPUMEHATh PA3IMUHbIE METO/IbI IIPU
MOKCKE ¥ 0TOOpe MH(OPMALIUU, HEOOXOAMMOM JJIsl BBIMTOTHCHHSI
y4eOHBIX 3a71a4 OIPEeNICHHOI O THIIA;

- CAaMOCTOSATENBHO BEIOMPATH ONTUMAIIEHYIO (hOPMY MTPEICTABICHHS
uHpopmanuu (cxeMsbl, rpaduky, TUarpaMmbl, TaOTUIBL, PUCYHKU U
Jpyrue);

- HCTIOJIb30BATh HAYYHBIH S3bIK B KAUECTBE CPEJICTBA MPH padboTe ¢
XUMHUUYECKON MH(POpMAIUel: MPUMEHSATh MEXIIpEAMETHBIE ((u3nue-
CKHE U MaTeMaTHYeCKue) 3HaK1 U CUMBOJIBI, (hOpMYIIbI, a00OpeBHary-
PBI, HOMEHKIIATYPY;

OgJaieHNe YHHBEPCAIBHBIMH PeryIssTHBHBIMH el CTBUAMU:

- CAaMOCTOATENBHO MJIAHUPOBATh M OCYIIECTBIISATH CBOIO TTO3HABA-
TEJBbHYIO IESTeITbHOCTh, ONPEAEIss €€ e U 3aJauu, KOHTPOJIUPO-
BaTh M M0 Mepe HEOOXOIMMOCTH KOPPEKTUPOBATH MPe TaraeMblid a-
TOPUTM JICHCTBHM MIPU BBIOJHEHUH Y4EOHBIX M UCCIIEA0BATEIbCKUX
3aJ1a4, BbIOMpaTh Hanbosee 3PPEKTUBHBIN CIIOCO0 X PELIEHUS C
YUYETOM TOJIY4EHHUS! HOBBIX 3HAHUN O BEIIECTBaX U XUMHUECKUX pe-
aKIUSIX;

- OCYIIECTBIIATH CAMOKOHTPOJIb CBOCH JIeSITEIbHOCTH HAa OCHOBE Ca-
MOAHAJIA3a U CAMOOIICHKH;

B yacTu Tpy/10BOro BOCIIUTAHHUSA:

- TOTOBHOCTB K TPYZY, OCO3HaHHE [IEHHOCTH MacTepPCTBa, TPYI0ITIO-
Oue;

- TOTOBHOCTb K aKTUBHOM JEATEIbHOCTU TEXHOJIOTMUYECKON U COLIM-
aJIbHOM HANpaBJIEHHOCTH, CIOCOOHOCTh HHULIMUPOBATh, IUIAHUPOBATh

POBO33pEHUYECKUE 3HAHUS, JIEKAIIUE B OCHOBE I10-
HUMAaHUs IPUYMHHOCTU U CUCTEMHOCTH XUMUYe-
CKHUX SIBJICHUH, (PAKTOIOTUYECKHE CBEICHHS O
CBOWCTBAX, COCTaBE, MOJIYYEHUHU U O€3011acCHOM
HCII0JIb30BAHNHU BaXHEMILINX HEOPraHMUECKUX U
OpPraHUYECKUX BELIECTB B OBITY U IIPAKTUYECKON
JESTEeIbHOCTH YEII0BEKa;

- YMETh XapaKTepU30BaTh UCTOUHUKHU YIII€BOJIO-
POIHOTO CBIPbs (HE(PTh, MPUPOAHBINA Ta3, yroib),
Croco0bl UX NepepadOTKU U MPAKTHUECKOE IpU-
MEHEHHE NPOIYKTOB NepepadoTKu;

- IMETb CUCTEMY 3HaHUN 00 OCHOBHBIX METO/aX
HAy4YHOTO [T03HAHUs, UCIOJIb3yEMbIX B XUMHUH IIPU
U3yYCHHUHU BEIIECTB U XUMUUYECKHUX SBICHUI
(nabmroieHue, U3MEpEHNe, SKCIIEPUMEHT, MOJIe-
JMPOBAHNUE), UCTIOJIB30BAaTh CUCTEMHbIE XUMHYE-
CKH€ 3HaHUs I IPUHSTUS PEIIEHUN B KOHKPET-
HBIX )KU3HEHHBIX CUTYaLlUsIX, CBA3aHHBIX C BEIlE-
CTBaMH U UX MPUMEHEHHUEM,;

- YMETh IUIaHUPOBATh U BBIOJHATh XUMHUECKHUH
9KCIIEPUMEHT (IIPEeBpAICHUs] OPraHUYECKHUX Be-
IIECTB [IPY HArPEBAHUH, TIOJyUEHHUE dTUIICHA U
M3Y4YEHHE €ro CBOMCTB, KaU€CTBEHHBIE PEAKIIUU
OpPraHUYeCKUX BEIECTB, JAeHATypalus OEIKOB
IIpY HarpeBaHUHU, I[BETHBIE PEAaKIINH OEJIKOB) B
COOTBETCTBHUH C IPAaBUIAMU TEXHUKHU 0€30MacHO-
CTH IIpU OOPAIIEHHUH C BELECTBaMU U JabopaTop-
HBIM 000PYJIOBaHUEM, IPEJCTABIATH PE3YIbTATHI
XUMHYECKOT0 IKCIIEpUMEHTa B (hopMe 3arucu
YPaBHEHMI COOTBETCTBYIOIIMX peakuuii u (pop-
MYJIMPOBATh BBIBOJIBI HA OCHOBE 3TUX PE3yJIbTa-
TOB;

- YMETh XapaKTepU30BaTh XUMUYECKHE MPOLIECCHI,
JIEKale B OCHOBE IPOMBIIIJIEHHOTO MOJIY4YEHHUS
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Y CAaMOCTOSITEJIbHO BBITIOJIHSATH TAKYIO €SI TEIbHOCTD;
- UHTEpeC K pa3In4HbIM cepam npodecCHOHATBLHOM NesTEIbHOCTH.

OK 02. cnonb3oBaTh CcO-
BpPEMEHHBIE CPEJICTBA T10-
WCKa, aHAJIN3a U UHTEP-
npeTanui HHPOPMAaIUU |
UH(POPMALIMOHHBIE TEXHO-
JIOTHH JJIs1 BBITOJTHEHHUS
3a1a4 npodeccHOHATBHON
JeSITeIIbHOCTH

B o6s1acTH IEHHOCTH HAYYHOT'0 MO3HAHUS:

- chopMHPOBAHHOCTH MUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBpE-
MEHHOMY YPOBHIO pa3BUTHS HAYKU U OOIIECTBEHHOMN MPAKTUKH, OC-
HOBaHHOTO Ha JAMAJIOre KyJIbTYp, CHOCOOCTBYIOUIETO OCO3HAHUIO CBO-
€ro MecTa B MOJIUKYIBTYPHOM MHUPE;

- COBEPILIEHCTBOBaHHE SI3bIKOBOM U UUTATEIBCKOU KYJIbTYpPhI KaK
CpeICTBa B3aUMOICUCTBUS MEXTy JIFOJIbMU U TIO3HAHHSI MUPA;

- OCO3HaHHE LIEHHOCTHU HAyYHOU JNEeSATeNIbHOCTH, TOTOBHOCTD OCY-
MIECTBIIATH IPOSKTHYIO M UCCIIEAOBATEIBLCKYIO e TEIbHOCTh HH M-
BUJIyaJIbHO U B TPYIIIIE;

ORiajieHne YHUBEPCAJIBLHBIMH Y4eOHBIMH MO3HABATEIbHBIMH
JeHCTBUSIMU:

1) 6a3oBble JIOTHYeCKHE AeiiCTBUS:

- OIPEIENSITh LI IeATENbHOCTH, 33/1aBast IapaMeTPhl U KPUTEPUU
WX JIOCTHXKEHUS, COOTHOCHUTH PE3YJIbTAThI JEATCIIEHOCTH C TTOCTAB-
JICHHBIMU TENSMU;

- HCIIOJIB30BATh MTPH OCBOCHHUH 3HAHUN TTPHEMBI JIOTHYECKOTO MBIIII-
JICHUS - BBIICTISTH XapaKTEPHbIE MPU3HAKY MOHSATHI U yCTaHABIH-
BaTh UX B3aUMOCBSI3b, CIIOJIH30BATh COOTBETCTBYIONIUE MIOHSATHS JIJIS
O0BSICHEHUS OTAENBHBIX ()AaKTOB U SIBICHU;

- BBIOMPATh OCHOBAHUS Y KPUTEPUH IS KIacCH(DHUKAITIH BEIIESCTB U
XUMHYECKHUX PEaKIIHii;

- YCTaHABIIMBATh MIPHUYNHHO-CJICICTBEHHBIC CBSI3U MKy N3yJIaeMbl-
MU SIBJICHUSIMU;

- CTPOUTH JIOTHYECKHE PACCYKICHUS (MHIYKTUBHBIC, JICTYKTHBHEIC,
10 aHAJIOTHH ), BBISBIISTH 3aKOHOMEPHOCTH M IPOTUBOPEUUS B pac-
CMaTPUBAaEMBIX SBJICHUSIX, (DOPMYJIMPOBATH BHIBOJIBI M 3aKTFOUCHHS,
- IPUMEHSATH B TPOIlecce MO3HAHUS, UCTIOJIb3yeMbIe B XUMUHU CHMBO-
JUYecKue (3HaKOBbIE) MOJEINH, MPeoOpa30BhIBATh MOAEIbHBIE MTPE/I-
CTaBJICHUS - XUMUYECKUH 3HAK (CUMBOI) SJIEMEHTA, XHUMHUYECKast
dhopmyna, ypaBHEHHE XUMUUECKOW PEAKIINH - TIPH PEIICHUN yIe0-
HBIX TTO3HABATENbHBIX U MPAKTUYECKUX 3a/1a4, MPUMEHSITh Ha3BaHHBIC

CEpHOU KUCIIOTHI, aMMHUAaKa, a Takke ChOpMHUPO-
BaHHOCTbH IIPEACTABICHUH 00 0OITUX HAYIHBIX
MPUHIIAIIAX ¥ SKOJOTHYECKHUX MPoOIeMax XUMHU-
YECKOTro MPOU3BOJCTBA;

- YMETb IJIAHUPOBATh U BBIMOJIHATH XUMUYECKUNA
AKCTIIEPUMEHT (Pa3Io’KeHHE IMEPOKCHIa BOAOPOIa
B IIPUCYTCTBUU KaTalM3aTopa, ONpeesieHUe cpe-
JIbl PACTBOPOB BEIIECTB C IOMOLIBIO YHUBEPCAJIb-
HOT'O MHIUKATOPA, BIUSHAC PA3TMYHBIX (aKTOPOB
Ha CKOPOCTh XUMUYECKOU pEaKIIUU, PEaKIIUU
MOHHOTO OOMEHA, KaueCTBEHHBIC PEAKIIUH HA
cynbdar-, KapOOHAT- U XJIOPUI-aHHUOHBI, HA KaTH-
OH aMMOHHMSI, pEIIEHUE IKCIIEPUMEHTAIIbHBIX 3a-
nad o temMaM "Metaiel" 1 "Hemetamisr") B co-
OTBETCTBHH C TIPABHJIAMHU TEXHUKH OC30IMACHOCTH
pu 0OpaIIeHUH ¢ BEIIECTBAMU U JIa0OPATOPHBIM
00opyI0BaHUEM, TIPEICTABIISITH PE3YJIbTATHI XH-
MHUYECKOT0 HKCIIEPUMEHTa B (hOpMeE 3aMucu ypaB-
HEHUI COOTBETCTBYIOIIUX PEaKIUil U (OPMYITH-
pOBaTh BBIBO/IBI HA OCHOBE 3TUX PE3YJbTATOB;

- IMETh TIPEJICTABIICHUS] O XUMUYECKOM COCTaB-
JSIOILIEN €CTeCTBEHHO-HAyYHOU KapTUHBI MUpa,
pOJIM XUMUU B TIO3HAHUM SIBJICHUN TIPUPOJIBI, B
(hOopMUPOBAHUH MBIIIJICHHS U KYJIbTYPBI JINYHO-
CTH, €€ PYHKIIMOHATHHOU IPAMOTHOCTH, HEOOXO-
JTUMOM JJI pelIeHUs] TPAKTUYECKUX 3a/1a4 U KO-
JIOTUYECKH 0OOCHOBAHHOTO OTHOIICHHS K CBOEMY
3/10POBBIO U IPUPOJHOM Cpeie;

- YMETb BBISABJITh XapaKTEPHbIC MPU3HAKH TTOHSI-
TUW, YCTAHABJIMBATh UX B3aUMOCBSI3b, UCIIOIb30-
BaTh COOTBETCTBYIOIINE MOHSATHS MIPU OTIHCAHUH
COCTaBa, CTPOEHUS U MPEBPAILICHHUI OpraHnye-
CKMX M HEOPTaHMYECKUX COCTUHECHU;

- OO0 IaTh MpaBUiIa MOTH30BAHUS XUMUIECKOU
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MO/IETIbHBIE IIPEJICTABICHUS ISl BBISIBJICHUS XapaKTEPHbIX IPU3Ha-
KOB M3y4aeMbIX BEILECTB M XUMHUYECKUX PEaKLUH.

2) 6a3oBbIe HcciIeI0BaTeIbCKHE JeHCTBHUSA:

- BJIaJIeTh OCHOBaMH METOJI0B HayYHOI'O [IO3HAHUS BELECTB U XUMHU-
YECKUX PEAKLIHIA;

- (hopMyIMpOBAaTh LEJIN U 3a/1a4M UCCIIEA0BaHMsI, UCIIOIb30BaTh M0~
CTaBJICHHBIE U CAMOCTOSITENILHO C(OPMYITMPOBAHHBIEC BOIIPOCHI B Ka-
4YeCTBE MHCTPYMEHTA MIO3HAHUS U OCHOBBI JJ1s1 JOPMUPOBAHUS TUIIO-
TE€3bl 110 IPOBEPKE NPABUILHOCTH BBICKA3bIBAEMBIX CYXICHMUI;

- BJIaJIeTh HaBbIKAMM CaMOCTOSATENIBHOTO IJIAHUPOBAHUS U IIPOBEie-
HUS YYEHUYECKHUX IKCIIEPUMEHTOB, COBEPILIEHCTBOBATh YMEHUS
Ha0JI0AaTh 32 XOJI0M IIpOLecca, CaMOCTOSTEILHO IIPOTHO3UPOBATh
€ro pe3ynbTar, GOPMYJIUPOBATH 0OOOIIEHHUS U BBIBOJBI OTHOCUTEIIb-
HO JIOCTOBEPHOCTH PE3YJIbTaTOB UCCIIEIOBAHUS, COCTABISTh 000CHO-
BaHHBII OTYET O MPOJIETaHHOMN paboTe;

- IPUOOPETATH OIBIT YYEHUYECKON HCCIEeI0BATENbCKON U TPOSKTHOM
NEeSITeIbHOCTH, IPOSBIISATH CHOCOOHOCTh U TOTOBHOCTh K CAMOCTOSI-
TEJIbHOMY IIOMCKY METOOB PEIIECHUS NPAKTUUECKUX 3a1ad, IpuMe-
HEHUIO Pa3IMYHBIX METOJOB [TO3HAHUS;

3) paGora ¢ nHpopManmeil:

- OpUEHTUPOBATHCS B PA3IMYHBIX HCTOYHHUKAX MH(POpMaUu (Hay4-
HO-TIONYJISIpHAS JTUTEpATypa XUMHUYECKOTO COAECPKAHUS, CIIPAaBOYHBIE
nocobus, pecypcsl HTepHETa), aHaIM3upoBaTh HHPOPMAIUIO pa3-
JIMYHBIX BUJIOB U ()OPM TIpE/ICTaBICHHSI, KPUTUUECKH OIICHUBATh €€
JIOCTOBEPHOCTH U HEITPOTUBOPEUUBOCTD;

U TIPUMEHSTh PAa3IUYHbIe METOBI IIPH MOUCKE U 0TOOpE HHPOpMa-
11U, HEOOXOAMMOM JIJIs1 BBITIOJTHEHUSI YI€OHBIX 3a71a4 OMPEIeIIEHHOTO
THUIIA;

- IPUOOPETAThH OMBIT UCIIOIb30BAHUS MHPOPMAIIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTHI U pPa3IMYHBIX TOUCKOBBIX CUCTEM;

- CaMOCTOSTEIbHO BbIOWPAaTh ONTUMAJIbHYIO (JOPMY MPEACTABICHUS
uHpopmanuu (cxembl, rpaduKu, TuarpaMMsbl, TaOJIHUIIbI, PUCYHKH H
Jpyrue);

- ICTIOJIH30BATh HAYYHBIH S3bIK B KAUECTBE CPEJICTBA NPH paboTe ¢

MOCYION U JIa0opaTOPHBIM 000pYIOBaHUEM, &
TaKXe MpaBuiIa 0OpaIeHus ¢ BEIECTBAMHU B CO-
OTBCTCTBUU C UHCTPYKUUAMU I10 BBIITOJIHCHHUIO
71a00paTOPHBIX XUMUYECKUX OIIBITOB;

- JUI 00yYaroIUXCsI C OTPaHUYEHHBIMU BO3MOXK-
HOCTSIMH 3/IOPOBBSI: YMCHHE IPUMEHSTh 3HAHUS
06 OCHOBHBIX JOCTYIIHBIX METOJAaX IMMO3HAHUS BC-
IIECTB M XUMHYCCKHX SBJICHUM;

- YMCTb HCII0JIb30BAaTh XUMHUUYCCKYIO CUMBOJIMKY
JUTSL COCTABIICHUS] MOJICKYJISIPHBIX U CTPYKTYPHBIX
(pa3BepHyTOH, COKpAIIEHHO) (hOPMYI OpraHnde-
CKHUX BEIICCTB M YPAaBHEHHI XMMUYCCKUX PEaK-
W1, U3rOTaBIMBATh MOJEIIN MOJIEKYJI OpraHuye-
CKHUX BEIICCTB JIJISl HJUTFOCTPALMU UX XUMHYECKO-
T'O ¥ POCTPAHCTBEHHOTO CTPOCHUS;

- YMETh OIPEeeNIATh BU/Ibl XUMHUYECKON CBSI3U B
OpPraHMYECKUX COEAMHEHUAX (OUHApPHBIE U KpaT-
HBIC);

- YMCTb KPUTHYCCKHU aHAJIIM3UPOBATH XUMUUYCCKYIO
UH(OPMALIKIO, MTOITYYaeMYIO U3 Pa3HbIX UCTOYHU-
KOB (cpeacTBa MaccoBoi nHpopmaruu, MHTepHET
" IPYTHX);

- YMCTb YCTAaHABJIMBAThb MPUHAJIC)KHOCTb HCOPra-
HUYECKHX BELIECTB M0 UX COCTaBY K OIpe/IeNIeH-
HOMY KJIaCCY/TpYIIIe COSAMHEHUH (ITPOCTHIE BE-
IIECTBA - METAJUIbI U HEMETAJLJIbl, OKCUIbI, OCHO-
BaHUA, KUCJIOTHI, aMCbOTepHBIe THUAPOKCUIBI, CO-
H);

- YMCTb YCTAaHABJIMBATh IMPUHAJIC)KHOCTD U3Y-
YEHHBIX OPTaHMYECKUX BEIIECTB 110 UX COCTAaBY U
CTPOCHUIO K OIIPEICIIEHHOMY KIIacCy/TpyIIIe Cco-
eMHEHMH (YrIeBOIOPOIbI, KUCIOPOI M a30TCO-
Jep KalIie COSIMHEHUS, BRICOKOMOJICKYIISIPHBIC
COGI[I/IHCHI/IH), JaBaThb UM Ha3BaHUA 110 CUCTEMaA-
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XUMHUYECKON MHPOPMAIUEH: MPUMEHSTh MEXKIIPEAMETHBIC ((hu3mue-
CKHE U MaTeMaTHYECKHE) 3HAKH U CUMBOJIBI, (OpMyJIbl, aO0OpeBHaTy-
pBI, HOMEHKJIATYpY;
- HCTIOJIK30BATh U MPEOOPA30BBIBATH 3HAKOBO-CHMBOJIMYCCKHE CPE/I-
CTBA HATJISITHOCTH;

OK 04. 5ddexTuBHO B3a-
UMOJICHCTBOBATH U pabo-
TaTh B KOJUICKTHBE U KO-
MaHJ1e

- TOTOBHOCTb K CAMOPA3BUTHUIO, CAMOCTOATEIBHOCTU U CAaMOOIIPEe-
JICHUIO;

-OBJIaJICHHE HaBbIKaMU y4eOHO-UCCIIe0BATENbCKOM, IPOEKTHOHN U
COILIMAJIBHOM ACITEIBHOCTH;

OgyajeHne yHMBEPCAJIbHBIMH KOMMYHHMKATHBHBIMH AeHCTBHUSA-
MM:

- 3aJ1aBaTh BOIIPOCHI 110 CYILECTBY 00CYX/1aeMOW TeMbI B XOJI€ J1ua-
JIoTa W/WIHM AUCKYCCHHU, BBICKA3bIBATh UACH, (OPMYINPOBATH CBOU
IIPEIOKEHUS OTHOCUTEIILHO BBINIOJHEHUS NIPEIJIOKEHHOH 3a1a4u;
- BBICTYIIATh C IPE3EHTALNEN PE3yNIbTATOB II03HABATEIILHOM J1es-
TEJIBHOCTH, MOTYYEHHBIX CAMOCTOSTEIBHO WIIK COBMECTHO CO
CBEPCTHUKAMM IPH BBIITOJIHEHUU XUMHYECKOTO SKCIIEPUMEHTA, PAK-
TUYECKOI paboThI 10 MCCIIEJOBAHUIO CBOWCTB M3y4aeMbIX BEILECTB,
peanzanuy yueOHOro mpoekra u GopMyJIupoBaTh BBIBOJIBI 110 pe-
3yJlbTaTaM IPOBEJCHHBIX UCCIIEN0BAHUM IIyTEM COIVIACOBAHUS O3H-
LIUH B X0/I€ 0OCYXKJEHUsI 1 0OMEHa MHEHUSIMU,

COBMECTHAas 1eATe1bHOCTD:

- IOHUMATh U UCIOJIb30BATh IPEUMYILECTBA KOMAaHIHON Y UH/IUBH-
JyaJbHOU paboThI,

- IPUHUMATH LIEJIM COBMECTHOM JEATEIBHOCTH, OPraHU30BbIBATh U
KOOPAMHUPOBATH JEHCTBHUSA 110 €€ JOCTUKEHUIO: COCTABIIATH IIJIaH
NeNCTBUM, pacpeaensiTh PO ¢ y4€TOM MHEHUHN YYaCTHUKOB 00-
CYXJIaTh pe3yJbTaTbl COBMECTHOU PabOTHI;

- KOOPJIMHUPOBATH U BBINOJIHATH pabOTy B YCIOBUSIX PEAIbLHOTO,
BUPTYaJIbHOT'O ¥ KOMOMHHUPOBAHHOT'O B3aUMOJICHCTBHUS;

- OCYILECTBIIATh IO3UTUBHOE CTPATETUYECKOE TTOBEACHUE B PA3IUY-
HBIX CUTYaIUsX, TPOSIBIISATH TBOPYECTBO U BOOOpAKEHUE, OBITH MHU-
LIUAaTUBHBIM

Ogy1aieHNe YHHBEPCAJIBHBIMH PeryJsiTHBHBIMY 1eiCTBUAMM:

tudeckoil HomeHknarype (IUPAC), a Takxe npu-
BOJUTH TPUBHAIIbHBIC HA3BaHUSI OTAEIBHBIX Opra-
HUYECKUX BELIECTB (3TUJIEH, IPOIUIIEH, alleTH-
JIeH, STUJICHIJIMKOJIb, MIHLIEPUH, GpeHomt, dhop-
MaJslbJIETU ], aleTaIbET U], MypaBbUHAas KUCIIOTA,
YKCYCHasl KHCIIOTa, OJICMHOBAs KUCJIOTA, CTeapu-
HOBas KHCJIOTa, TIII0K03a, PpyKTO3a, Kpaxmad,
LEJUTI0N03a, TJIHUIIKH);

- YMETb NMPOBOJAUTH BBIUUCICHUS 110 XUMHUYECKUM
ypaBHEHUAM (Macchl, 00beMa, KOJIMYECTBA UCXO/I-
HOTO BEILECTBA WM IPOAYKTA PEAKIIUH 110 U3-
BECTHBIM Macce, 00beMy, KOTMYECTBY OJJHOTO U3
UCXOJHBIX BEILIECTB WIH IPOJAYKTOB PEAKIINH);

- YMETh HCIOIb30BaTh XUMUYECKYIO CUMBOJIHKY
JUISL COCTaBIICHUS (POPMYII BEIIECTB U YpaBHEHHUI
XUMHUYECKUX PEaKIUi, CUCTEMAaTUYECKYIO HOMEH-
kiarypy (IUPAC) u TpuBHanbHbIe HA3BaHUS OT-
JIENIbHBIX HEOPTaHHMUECKUX BEIIeCTB (yrapHbIil ras,
YTJIEKUCIIBIN a3, aMMUak, raieHasi U3BecTh,
HeralleHasi U3BeCTb, IUThEBAs COJla, TUPUT U JIPY-
rHe);

- YMETb ONPEAEIATh BAJICHTHOCTb U CTENEHb
OKHCJIEHUS XMMHUYECKUX 3JIEMEHTOB B COEIMHEHU-
SIX Pa3IUYHOTO COCTaBa, BUJI XUMUUYECKON CBSI3U
(xoBaJIeHTHAas, HOHHAs, METaJUINYEeCKasi, BOJIO-
poIiHas) B COSAMHEHUSIX, TUIT KPUCTAITHIECKON
pelIeTKH KOHKPETHOTO BeIlecTBa (aTOMHasi, MO-
JeKysipHasi, HIOHHAs, MeTa/lTndecKas ), XxapakTep
Cpelbl B BOAHBIX paCTBOpPaX HEOPraHMYECKHUX CO-
eTUHCHUM;

- YMETh Klaccu(pUIMpoBaTh XUMHUYECKHE PEaKIIUU
10 Pa3IMYHBIM MTPU3HAKAM (YHUCTY U COCTaBY pea-
TUPYIOIINX BEHIECTB, TEMI0BOMY P (HEKTy peak-
1M1, U3MEHEHUIO CTETIEHEN OKUCIIEHUS YJIEMEH-
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- IPUHATHUE ce0sl U APYTHX JIIOJICH:

- IPUHUMAaTh MOTUBBI M apTYMEHTHI IPYTUX JIOJICH IIPpU aHaAIn3e pe-
3yJIbTAaTOB JAEATEIbHOCTH;

- IPU3HABATh CBOE MIPABO U MPABO IPYTUX JIIOJCH Ha OIINOKY;

- pa3BUBATh CIIOCOOHOCTH TOHUMATh MUD C TMO3UIUH JPYroro 4eno-
BEKa;

OK 05. Ocy1iecTBasTh
YCTHYIO M MTUCBMEHHYIO
KOMMYHUKAIMIO Ha TOCY-
JIApCTBEHHOM si3bIKe Poc-
cuiickor denepannu ¢
y4€TOM 0COOEHHOCTEH CO-
HHAAITBHOTO U KYJbTYPHOTO
KOHTEKCTa

OBJajieHHe YHUBEPCAIbHBIMU Y4eOHBIMU MO3HABATEIbHBIMHU
JeHCTBUSIMU:

1) 6a30Bble JIOTHYeCKHE AeiiCTBUS:

- CTPOUTH JIOTHUECKUE PACCYKIeHUS (MHIYKTUBHBIC, I€TYKTUBHBIE,
10 aHAJIOTHH ), BBISIBJISITH 3aKOHOMEPHOCTH M IIPOTUBOPEUHUS B pac-
CMaTpPUBaEMBbIX SIBICHUSX, (DOPMYIHUPOBATH BHIBOIBI M 3aKIIOUCHNUS;
- MPUMEHSTH B IIPOLIECCE MTO3HAHMS, UCTIOIb3YEMbIE B XUMUU CUMBO-
JTu4YecKue (3HAKOBBIC) MOJICIH, TPE0OPa30BBIBATh MOJICIBHBIC MTPE/I-
CTaBJICHUS - XUMUYECKUH 3HAK (CUMBOJI) DJIEMEHTA, XUMUYECKas
dbopMyIa, ypaBHEHHUE XUMUYECKON PEAKIUU - IIPH PEIICHUN yueb-
HBIX ITO3HABATEIHHBIX U MPAKTUYECKUX 3a]a4, IPUMEHSITh HA3BaHHbBIC
MOJIeTIbHBIC TIPEJICTABICHUS JIsl BHISIBIICHUS XapaKTEPHBIX MPHU3HA-
KOB M3y4aeMBbIX BEIICCTB U XMMHUYECKUX PEaAKITHH.

2) 6azoBbIe HCCIeA0BaTEIbCKHE IeliCTBHS:

- BJIaJIETh HaBBIKAMHU CAaMOCTOSATEIILHOTO IJIAHUPOBAHUS U TIPOBEJIE-
HUS YYCHUYECKUX SKCIIEPUMEHTOB, COBEPLIEHCTBOBATh YMEHUS
Ha0JII01aTh 32 X0JIOM TPOIIecca, CaMOCTOSITEIHHO MTPOTHO3UPOBATH
€ro pe3ynbTar, GOpMyIUPOBATh 000OIIEHNUS U BBIBOJBI OTHOCUTEIb-
HO JIOCTOBEPHOCTH PE3YJIHTATOB MCCIIEIOBAHUS, COCTaBISATH 000CHO-
BaHHBIN OTYET O MPOJIETAHHON padoTe;

OBJjajieHHe YHUBEPCAJIbHBIMU KOMMYHUKATHBHBIMU /1€l CTBUA-
MH:

- 3a71aBaTh BOITPOCHI IO CYIIECTBY 00CYK/1aeMOM TEMBI B XOJI€ THa-
JIoTa W/WIIA JUCKYCCUU, BBICKA3bIBATh UJIEH, (OPMYITHUPOBATH CBOU
MPEAJIOKEHUSI OTHOCUTEIILHO BBITIOHEHUS MPEIIOKEHHOMN 3a1a4H;

- BBICTYIIATh C IPE3EHTALUEN PE3yIbTAaTOB MMO3HABATEILHOM J1es-
TEILHOCTH, TIOJTYYEHHBIX CAMOCTOSITEILHO HIJIM COBMECTHO CO
CBEPCTHUKAMM MPHU BBHIMOJTHEHUN XUMHYECKOTO SKCIIEPUMEHTA, MPAK-

TOB, 00PaTUMOCTH PEAKIMH, YIACTUIO KaTaln3a-
TOpa);

- YMETb COCTaBJISITh YPABHEHUSI peaKLUil pa3iny-
HBIX TUIIOB, IIOJHbBIE U COKpAILEHHbIE YPAaBHEHUS
peakiuii HFOHHOTro 0OMeHa, yYUTHIBAs YCIIOBHS,
IPU KOTOPBIX 3TU pPEeaKLUU YT 10 KOHIIa;

- YMETb pPacKphIBaTh CYIIHOCTh OKHCIUTEIIBHO-
BOCCTaHOBUTEJIbHBIX pEaKIMii MOCPEICTBOM CO-
CTaBJICHUS IEKTPOHHOIO OajlaHCca 3TUX PEaKLIUi;
- YMETbh OOBSICHATH 3aBUCUMOCTb CKOPOCTU XUMHU-
YECKOM peakluu OT Pa3IMYHbIX (AaKTOPOB; Xapak-
Tep CMELEHHsI XUMUYECKOI'0 PaBHOBECHS B 3aBU-
CHUMOCTH OT BHEUIHETO Bo3jAelcTBU (mpuHuui Jle
[Iarense);

- YMETb POBOJIUTH BBIUMCIIEHUS C UCIIOJIb30BaHU-
€M MOHATHUSA "MaccoBasi A0 BEIIECTBA B PACTBO-
pe", 00BEMHBIX OTHOILIEHUH Ta30B MIPU XUMUYE-
CKUX PEaKIIMAX, MAaCChl BEIIECTBA WK 00beMa ra-
30B I10 U3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
WM 00bEMY OJTHOTO U3 YYACTBYIOIIMX B pEaKIHH
BEILIECTB, TEIJIOBOTO 3(P(eKTa peakIuu Ha OCHOBE
3aKOHOB COXPAaHEHHs MAcChl BELIECTB, NTPEBpalLe-
HUS U COXPaHEHUS YHEPIUH;

- YMETb IPUMEHSATH TOJIOKEHUS TEOPUH CTPOEHUS
oprannveckux Beniects A.M. bytiepoBa aiist
00BSICHEHUS 3aBUCUMOCTH CBOWCTB BEILIECTB OT UX
COCTaBa M CTPOCHMUSI; 3aKOH COXPaHEHHUS MacChl
BELIECTB;

- YMETh MPOBOJIUTH PEAKIIMH, TIOJITBEPKIAIOLIHIE
KaueCTBEHHBIN COCTaB Pa3jIMYHbIX HEOPTaHUYE-
CKHX BEILIECTB, PacliO3HABATh ONBITHBIM ITyTEM
HOHBI, IPUCYTCTBYIOIINE B BOJHBIX PaCTBOPAxX
HEOPTraHUYECKUX BEIIECTB;

- YMETh XapaKTepU30BaTh COCTaB, CTPOCHHUE, (Pu-
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TUYECKOU PabOTHI IO UCCIICTOBAHUIO CBOWCTB M3YYaeMbIX BEIIECTB,
peanu3anuu yaeOHOro MpoeKTa U GOpMYIUPOBATh BBIBOJIBI IO pe-
3yJbTaTaM IMPOBEICHHBIX UCCIIEIOBAHUIN ITyTEM COTJIaCOBaHUS MO3HU-
IIUHA B X0/1€ 0OCYXeHUsI 1 0OMEHA MHCHUSIMU.

OK 07. CopeiicTBOBaTH
COXPaHEHUIO OKPYKalo-
et cpensl, pecypcocoe-
PEKEHUIO, TPUMEHSITh
3HaHUs1 00 U3MEHEHUU
KJIUMaTa, MPUHIIHUIBI Oe-
PEXIMBOTO TIPOU3BOICTBA,
3¢ PeKTUBHO NEHCTBOBATH
B UPE3BBIYANHBIX CHTYya-
USIX

B 001acTH 3K0JIOrH4€CKOr0 BOCIIMTAHUA

- cpOpMHUPOBAHHOCTH IKOJIOTHIECKOMN KYJIbTYPhI, TOHUMAHUE BITHSI-
HHS COIIMATIbHO-APKOHOMHYECKHX MPOLECCOB HA COCTOSIHUE MPUPOJ-
HOH M COLIMAJILHOM CPeJibl, OCO3HAHKE II100aJIbHOTO XapaKTepa KO-
JIOTUYECKHUX Ipo0dIieM;

- INIAaHUPOBAHUE U OCYIIECTBJICHUE JCHCTBUI B OKPYKaIOIIEH cpezie
Ha OCHOBE 3HAHMS LEJIEH YCTOMYMBOrO Pa3BUTHS YEIOBEUECTBA;
AKTUBHOE HENPUATHE IEHCTBUM, IPUHOCSIINX BPEJ OKPYXKarolen
cpene;

- YMEHHE MPOTHO3UPOBATH HEOIATOMPUSITHBIE SKOJIOTHYECKHE T10-
CJIEJICTBHS IPEANPUHUMAEMBIX ICUCTBUH, MPEIOTBPAIATh UX;

- pacUIMpEHHE OMbITA AESITEIBHOCTUA SKOJOTUYECKON HAIlpaBIeHHO-
CTH;

- OBJIaJICHHE HaBBIKAaMH Y4eOHO-HCCIIE0BATENbCKOM, MTPOESKTHOM U
COITMAJIBHON AeSITEIbHOCTH;

[IK 4.2. TIpoBoANTH KOJIH-
YEeCTBEHHBIA U KaueCTBEH-
HBII y4YeT 3eMelb, IPUHU-
MaTh y4acTHE B NX WHBCH-
Tapu3ali ¥ MOHUTOPHH-
re.

OBiaieHHe YHMBEPCAJIBLHBIMU YUeOHBIMH MO3HABATEIbHBIMH
JeHCTBUSIMM:

- 0a30BBIC JJOTHYECKUE JICHCTBHS:

CaMOCTOSITEITLHO (POPMYITUPOBATEH M AKTYAITH3UPOBATH TIPOOIIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

YCTaHABIIMBATh CYNIECTBEHHBIA MTPU3HAK I OCHOBAHUS JJIs CPaB-
HeHus, Kinaccudukanu u 06001IeHNS;

- 0a30BBIE UCCIIEI0BATENLCKHUE JIEHCTBHS:

BIIQ/IETh HABBIKAMU y4eOHO-UCCIIE0BATEIHCKON U MPOCSKTHOM J1es-
TEJTBHOCTH, HABBIKAMH Pa3pemieHus mpooiiem;

CIOCOOHOCTH ¥ TOTOBHOCTH K CAMOCTOSITEIbHOMY ITOMCKY METO/I0B
perieHust MPaKTUYECKHUX 3a]1a4, MIPUMEHEHHIO Pa3IMYHBIX METOIOB
[MO3HAHUS;

(dhopMUpOBaHKE HAYYHOTO THIIA MBIIUJICHUS, BJIaJICHHE HAYYHOU Tep-

3UYECKHUE U XUMUYECKUE CBOWCTBA TUITMYHBIX
IIPEICTaBUTEINICH PA3JINYHBIX KJIACCOB OpraHUYe-
CKHX BEILECTB (METaH, 3TaH, ITHJIEH, IPOIUJIEH,
arnetuieH, Oyraauen-1,3, merunOyranuen-1,3,
OEH30J1, METaHOJI, 3TAHOJ, ITUJICHIJINKOJIb, TJIH-
1epuH, eHoJ, aleTanbAerul, MypaBbuHas U yK-
CyCHasl KMCJIOTbI, IJIF0K03a, KpaxMaJl, IeJII0J103a,
aMMHOYKCYCHasl KUCJI0Ta), WIUTFOCTPUPOBATh I'e-
HETHYECKYIO CBSA3b MEXKIY HUMHU YpaBHEHUSIMU
COOTBETCTBYIOIIMX XUMUYECKUX PEAKLUI C UC-
HOJIb30BAHNEM CTPYKTYPHBIX (hopmyi;

- co0II0/1aTh MpaBUJIa SKOJIOTMUYECKH 11E€TIEC000-
Pa3HOTro MOBEEHUS B OBITY U TPYIOBOU J€ATEIb-
HOCTH B LIEJISIX COXPAHEHUS CBOETO 3/10POBbs U
OKpY>Karollle MPUPOIHON CPEbl, OCO3HABATH
OIIACHOCTb BO3/ICHICTBHUS HA )KUBBIE OPTaHU3MBI
OTpe/IeNIEHHBIX OPraHUYECKUX BEILLECTB, TOHUMAs
cmblca nokaszarens IIJIK (mpeaensHo nomyctumon
KOHLIEHTPALIUN ), TOSICHATH Ha IPUMEPAX CIIOCOOBI
YMEHBILIEHUS U NPEJOTBPAILEHUS UX BPEAHOIO
BO3JICHCTBUS HA OPraHU3M YeJIOBEKa;

- YMETb PaCKphIBaTh CMBICII IEPUOAUUECKOTO 3a-
koHa /JI.1. MeneneeBa u 1€eMOHCTPUPOBATH €0
CHCTEMaTU3HPYIOLTYI0, O0OBSICHUTENBHYIO U TIPO-
THOCTUYECKYIO (PyHKIINU;

- YMETh XapaKTepu30BaTh (OMUCHIBATH) O0IINE
XUMHYECKHE CBOIICTBA HEOPraHMYECKHUX BEIIECTB
Pa3IMYHBIX KJIACCOB, TOATBEPKIATh CYLIECTBOBA-
HUE TeHETUYECKOW CBSA3M MEXKIy HEOPraHUYECKU-
MU BELIECTBAMU C IOMOUIbIO YPaBHEHUI COOTBET-
CTBYIOILIUX XUMUYECKUX PEAKIUH.

11




MHHOHOFHeﬁ, KIIFOYCBBIMHU

MOHATHSIMH U METOJIAMH;

- pabota ¢ uapopmanmeii:

BJIJICTh HABBIKAMH MOJyYCHHUST MHDOPMAIIUH U3 HCTOYHHUKOB Pa3HbIX
THUIIOB, CAMOCTOATCIIBHO OCYIICCTBJIATH IIOUCK, aHAJIN3, CUCTCMATHU -
3aI[MI0 U MHTEPIPETALNIO HHPOPMAIMH PAa3IMYHBIX BHIOB U (hopm
NpEICTaBIICHHS.
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2 CTPYKTYPA U COJAEP)KAHUE OBIIIEOBPA3OBATEJBbHOMN JUCHUILJIAHBI

2.1. O6bem 0011€00pa30BATENBLHOI TUCHUIIJIMHBI M BBl Y4e0HOI padoThl

IIpodeccuoHaTLHO-OPHEHTHPOBAHHOE COAEPKAHNE PACCPETOTOUEHO MO pa3iesiaM

Bun yueOHo# padoThI

O0BeM yacoB

O06Bem 00pa3oBaTeILHON MPOrPAMMBI TUCITATITUHBI 96
B TOM YHUCJIE:
TEOPETUUYECKHE 3aHITH 38
IIPAKTUYECKHUE 3aHITHSI 48
[TpodeccnoHabHO - OPUEHTUPOBAHHOE COJICPIKAHHIE 22
B TOM YHCJIE!
TEOPETUUECKHUE 3aAHATUS 8
MIPAKTUYECKHE 3aHITHSI 14
Koncynbranun 2
[Ipomexyrounas atrectauusa 1 cemecTp (MTOroBO€ TECTUPO- 2
BaHHE)
ITpomexyTounas arrecranus B popMe dK3aMeHa 6
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2.2. TemaTHYecKHi NJIAH U CO/ep:KaHUe JUCITUTIMHBI

dopmMupyemsbie 00-

Copepxanne yaeOHOT0 MaTepuaia (OCHOBHOE U MPOPECCHOHATBHO- O0beM e u npodeccuo-
HaumeHnoBanue pa3nennos u Tem
OpPUEHTUPOBAHHOE), TAOOPATOPHBIE U MPAKTUYECKUE 3aHATHUS 4acoB HaJbHbIE KOMIIE-
TEHIIUU
1 2 3 4
1 cemectp
Pa3nen 1. OcHOBBI CTPOEHHUSs BENIECTBA 4 (-/-) OK1, OK2, OK4,
Tema 1.1. OCHOBHOE coJIep:KaHue 2 OK5, OK7,1IK 4.2
Crpoenue aToMoB XuMH4ecKHX | TeopeTHueckoe 00y4eHne 2
DIIEMEHTOB U IIPUPOJA XUMHIECKON CoBpemeHHas MoAeNb CTpoeHus atoMa. CUMBOJIMYECKUM S3bIK XUMUU. XUMU- 2
CBS3U YEeCKHIA DIIEMEHT. DJIeKTpoHHas KoH(purypamus aroma. Kimaccupukamms xumu-
YECKHX DJIEMEHTOB (S-, P-, d-371eMeHThI). BajleHTHBIC JIEKTPOHBI. BaleHTHOCTb.
DNeKTpOHHAs IPUPOJA XUMHUECKOU CBSI3U. DIIEKTPOOTPUILIATEIbHOCT. BHib
XUMHUYECKOH CBSI3U (KOBAJICHTHAs, MOHHAs, METAJUIMUECKas, BOJIOPOAHAS) U
crocoObI €€ 00pazoBaHus
Tema 1.2. OcHoBHoOE cojJiep:kaHue 2 OK1, OK2, OK4,
ITepuonnueckuii 3akoH 1 Tabnauna | [lpakTHYecKHe 3aHATHS 2 OKS5, OK7
J.W. Menneneesa IpakTuueckoe 3ansaTue Ne 1 [leproandeckas cucteMa XUMHYECKUX JIEMEH- 2
toB JI.11. Menneneesa. ®usznueckuit cmuici Ilepuoanueckoro 3akona [[.1.
MenneneeBa. 3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB XMMHUYECKUX JIEMEHTOB,
00pa3yeMbIX MU MPOCTHIX M CIOKHBIX BEIIECTB B COOTBETCTBUU C MOJIOKEHH-
€M XMMHYECKOro 3yieMeHTa B [lepuonnueckoit cucreme. MupoBo33peHUYECKOE U
HayuyHoe 3HaueHue [lepuoanueckoro 3akona /[.M. Menneneesa. [Iporaosst
J.N. MenneneeBa. OTKpbITHE HOBBIX XUMHUYECKHX 3JIEMEHTOB.
Pa3nen 2. XumMnyeckue peakiiuu 10 (-/2)
Tema 2.1. Tunsl xumnueckux pe- | OCHOBHOE co/iep:KaHHe 6 OK1, OK2, OK4,
aKIuii Teoperudeckoe o0yueHnune 4 OKS, OK7, 11K 4.2
Knaccudukanus u TUIBI XUMUYECKUX PEAKIUN C y9acTHEeM HEOPTaHUYECKUX 4

BemiecTB. COCTaBIICHHE YPaBHEHUN PEaKIUi COSAMHEHUS, PA3I0KEHHUS, 3aMe-
IIeHusI, 0OMEHa, B T.4. peaKIluii TOPEHHsI, OKUCIICHUS-BOCCTAHOBIICHHUSI.
YpaBHEHUS OKUCIEHUSI-BOCCTAHOBIICHUS. CTeneHb okuciaeHus. OKUCIUTENb U
BOCCTAaHOBUTCIIb. COCTaBHeHI/Ie nu ypaBHI/IBaHI/Ie OKHUCJIUTCIBbHO-




BOCCTaAaHOBHUTCIIBbHBIX peaKum”I MCTOAOM 3JICKTPOHHOT'O 0ananca. OKUCIIHTEIIb-
HO-BOCCTAaHOBHUTCIIBHBIC PEAKIIUU B IIPUPOAC, IIPOU3BOJCTBCHHEBIX IIPOIECCaX U
KU3HCACATCIbHOCTH OPraHU3MOB.

IIpakTuyeckue 3aHATHS

IpakTuyeckoe 3ansitue Ne 2 KonnuecTBeHHbIe OTHOLICHHUS B XUMUHU. OCHOB-
HBIE KOJIMYECTBEHHbBIE 3aKOHBI B XUMHUHU U PACUETHI IO YPABHEHUSAM XUMUYE-
CKUX peakuuid. Monw, kak eounuya konuvecmesa sewjecmsa. Monspuas macca.
3akonvl coxpanenus maccol u 3nepeuu. 3axon Asocadpo. Moaapmwiii 00véM 2a-
308.

Tewma 2.2. Dnextponutruueckas
JTUCCOIMAIUS M HOHHBI 00MEH

OcCHOBHOE cO/Iep:KaHue

TeopeaneCKoe oﬁyqelme

N

Teopus snexTponuTudeckoi qucconuanuu. oHbl. DIeKTPOIUTHI, HEAIEKTPO-
auThl. Peakiuu nonHoro oomena. CocTaBiieHUE peakiiii HOHHOro 0OMEeHa Imy-
TEM COCTABJIEHUS UX MOJHBIX U COKPAILICHHBIX HOHHBIX YPaBHEHHH.
KucinoTHO-0CHOBHBIE peakIiy. 3a/1aHus HAa COCTAaBICHUE HOHHBIX peaKklui

JlaGopaTopHble 3aHATHUS

JlaGoparopHasi padora Ne 1 « Tunbl XuMHUYECKHX peaKkiuii»
WccnenoBanue TUIos (M0 COCTaBy U KOJIMYECTBY UCXOAHBIX U 00pa3yIOIUXCs
BEIIIECTB) U MPU3HAKOB XUMHUUECKUX peakuuid. [I[poBeneHne peakuuit HOHHOTO
oOMeHa. 3a1aH1sI Ha COCTABJIEHUE MOHHBIX PEaKIIUM.

OK 1,0K 2, OK 4,
OK 5, 0K 7
[IK 4.2.

Pasznen 3

. CTpOCHI/Ie M CBOMCTBA HCOPraHU4YE€CKHUX BCIICCTB

Tema 3.1. Knaccudukanus, Ho-
MEHKJIaTypa U CTPOEHUE Heopra-
HUYECKHUX BELIECTB

OcHoBHOE coJep/kaHue

16 (-12)
6

Teopernyeckoe o0yueHue

[Ipenmer Heoprannyeckoit xumun. Kitaccugukanys HeopraHMuecKrux BEIIECTB.

[IpocTslie u cnoxHblie BeniecTBa. OCHOBHBIE KIACChI CJIOKHBIX BEIIECTB (OKCH-
JIbI, TUAPOKCHIBI, KHCIIOTHI, COJN ). B3anMOCBSI3p HEOPTAHMYECKUX BEIIECTB.
ArperatHble cOCTOSIHHS BelecTBa. Kpucrannnyeckue u aMmop(HbIe BEIIeCTBa.
TUmbl KPUCTATTUYECKUX PEIIETOK (aTOMHAs!, MOJIEKYJIsIpHasi, HOHHAs, METaJl-
nudeckast). 3aBUCUMOCTh (PU3MUYECKUX CBOWCTB BEIIECTBA OT THUIIA KPUCTAILIH-
YECKOM pelIeTKr. 3aBUCUMOCTh XUMHUYECKOW aKTUBHOCTH BEILIECTB OT BUJA
XUMHYECKOH CBSI3U U TUIA KPUCTALTUYECKOU pemeTku. [[puauHbsl MHOTOOOpa-
31 BEIECTB.

4
4

IIpakTHYecKHe 3aHATHSA

IIpakTuyeckoe 3ansaTue Ne 3 HoMeHKIaTypa HEOpraHWYECKUX BEIIECTB HC-

XOJIs1 UX XUMHUYECKOU (hOPMYIIBI MM COCTABICHUE XUMUYECKOH (popMyIibl nc-

OK 1,0K2,0K35,
K 4.2




X0JIs1 X Ha3BaHMs BelecTBa o MexayHapoaHoil (MIOITAK) unu tpuBuans-
HOW HOMEHKJIaType

IIpakTuyeckoe 3ansitue Ne 4 PerieHre npakTHUECKUX 3aJaHUi 10 Kiaccupu- 1
KalluK, HOMEHKJIaType U XUMUYECKUM (OpMyIaM HEOPraHUYECKHX BEUIECTB
Pa3IMYHbIX KJIACCOB (yrapHbli ra3, YIIeKUCIbIN Ta3, aMMHUaK, CEPOBOIOPO/I,
rameéHasi U3BeCThb, HerauéHasi U3BeCTh, IUTHEBAS COJIa U IPYTUX): Ha3bIBaTh U
COCTaBJIATh (GOPMYJIBI XUMUYECKHUX BEIIECTB, ONPEACIATh MPUHAIIIC)KHOCTD K
KJIaccy.
Tema 3.2. PU3UKO-XUMHYCCKHUE OcHOBHOE coJiep:KaHue 10 OK1, OK2, OK4,
CBOWCTBA HEOPraH4eCKuX Be- | TeopeTnueckoe ooyyeHme 4 OKS, OK7, 11K 4.2
11eCTB Mertamiel. Obuie hu3nyeckre 1 XMMUIeCKrue CBOMCTBAa MeTayuIoB. CIIocOOBI 2
MOJIy4eHusl. 3HaYeHHe METaNIOB M HEMETAJJIOB B IPUPO/JIE U JKU3HEIEATEIbHO-
CTH YeJIOBEKa U OpraHu3MoB. Kopposus MeTasioB: BHIIbI KOPPO3HHU, CTIOCOOBI
3alUThl METAJIJIOB OT KOPPO3HH.
Hemeramner. O0mue ¢puznyeckrue 1 XMMUYECKUE CBOMCTBA HEMETAUIOB. TH- 2
nuyHble cBoiicTBa MeTaiioB [Y— YII rpynn. Knaccudukaius u HoMeHKIaTypa
coeMHeHUI HemeTauioB. KpyroBopoTsl OMOTE€HHBIX 2JIEMEHTOB B IPUPOJIE.
IpakTuyeckue 3aHATHSA 6
IIpakTnyeckoe 3ansaTue Ne 5 CocraBiienne ypaBHEHUH XUMUYECKUX PEAKIUi 2
C yJacTHEM MPOCTHIX U CIIOKHBIX HEOPTAHUYECKUX BEIIESCTB: METAIIJIOB U He-
METAJIJIOB; OKCHJIOB METAJIOB, HEMETAIIOB U aM(pOTEPHBIX IIEMEHTOB; HEOP-
TAaHWMYECKHUX KUCIIOT, OCHOBAHHIA U aM(OTEPHBIX TUIPOKCHUIOB; HEOpPTraHUIe-
CKHX COJIeH, XapaKTepH3yIOIINUX X CBOMCTBA.
Ilpakmuueckoe 3anamue Ne 6 Pacuémoi no ypasHeHusm XumMuyeckux peaxyuil 2 OK1, OK2, OKS5,
C UCNONB308AHUEM MACCHI, 00bEMA (HOPMATIbHBLE YCN08UL) 24308, KOIULECTEA OK7,11IK 4.2
sewecmaa. Pewenue npakmuko-opuenmuposanuvix meopemuyeckux 3a0anuti
Ha ceolicmea, cocmas, noayyeHue u 6e30nacHoe UCNOIbL30BAHUE BANCHETUUUX
Heop2aHuyecKux eeujecms 8 Ovimy u NPaKmu4eckol 0esamenrbHOCmU Yello8eKd
IIpome:xyTounas arrecranusi 1 cemectp (MToropoe recrupoBanme) 2 OK 1, OK 2, OK 4,
Komnerr 1 OK 5,0K 7
ceMecTpa 11K 4.2.
2 ceMecTp
Tema 3.3. Unentuduxamus Heop- | OCHOBHOE colep:KaHue 2
FaHUYECKUX BELIECTB JlaGopaTopHbIe 3aHATHS 2 OK1, OK2, OK4,
JlaGoparopuas padora Ne 2 « MaeHTHPHKAIHNS HEOPTAHUYECKHX BELIECTB)» 2 OK35, OK7,1IK 4.2




Pemenue skcnepuMeHTAIbHBIX 3a7a4 10 XUMUYECKHM CBOMCTBAM METAJLIOB U
HEMETAJUIOB, I10 PACIIO3HABAHUIO U MOJYYEHUIO COCIMHEHU METAJIJIOB U HEMeE-
TajuioB. MeHTuuKanys HEOPraHMIECKUX BEIIECTB C UCIOIh30BAaHUEM UX (U-
3MKO- XUMHUYECKHX CBOWCTB, XapaKTEPHBIX KaUeCTBEHHBIX peakuuid. Kaue-
CTBEHHBIC PEAKIINH Ha CyNb(}aT-, KapOOHAT- U XJIOPHUI-aHUOHBI, HA KATUOH aM-
MOHHS

KonTpoubnas padora 1

CBolicTBa HEOPTraHUYECKUX BEILIECTB.

Pasznen

4. CTpoeHne M CBOMCTBa OpPraHnveCKux BEIIECTB

36 (2/4)

Tewma 4.1. Knaccuduxkanus, crpoe-
HUE U HOMEHKJIaTypa OpraHuye-
CKHUX BEIECTB

OcCHOBHOE cO/Iep:KaHue

8

TeopeaneCKoe oﬁyqelme

2

[losiBneHue u pa3BUTHE OPraHUYECKONW XMMHH Kak Hayku. [Ipenmer opranuue-
CKOM XUMUHU. MeCTO 1 3Ha4€HHE OPraHUYECKONM XMMHUU B CUCTEME €CTECTBEH-
HBIX HayK.

XHMHYECKOE CTPOCHUE KaK MOPAJOK COCITMHEHHS ATOMOB B MOJIEKYJIE COIJIAC-
HO UX BJIEHTHOCTH. OCHOBHBIE MOJIOKEHUS TEOPUH XMMUUECKOIO CTPOCHUS
opranuyeckux coeauHenuid A.M. bytiiepoBa. YrinepoaHslii CKelIeT opraHuyde-
CKOH MOJIEKYJIbl. 3aBUCUMOCTB CBOMCTB BEILIECTB OT XMMHUYECKOTO CTPOCHUS
Moutekyn. 3omepust u nzomepsl. [lonarue o pynkunonansHol rpymnmne. Paau-
kaj. [IpuHIMIBI K1accupUKaMY OPraHnYeCKUX COeTMHEeHUNH. Mex1yHapoI-
Hasi HOMEHKJIATYpa ¥ PUHINIIBI HOMEHKJIATYpPbl OPraHUYECKUX COCUHEHUM.

2

HpaKTI/IquKI/Ie 3aAHATHSA

IIpakTnueckoe 3ansitne Ne 7 HoMeHKk1aTypa OpraHMueCKUX COeJMHEHUH OT-
JIeTTbHBIX KJIACCOB (HACBIIICHHBIEC, HEHACBIIICHHBIE U apOMAaTHYECKUE YTIIEBO-
JOPObI, CIUPTHI, (PEHOJIbI, aTbJIETU/Ibl, KETOHBI, KAPOOHOBBIE KHCIOTHI U JIp.)
CocraBieHHE TIOHBIX M COKPANICHHBIX CTPYKTYPHBIX (OPMYIT OPraHUIECKUX
BEIIIECTB OTAEIbHBIX KJIACCOB, UCMOJb3Ys UX HA3BAHUS MO0 CUCTEMAaTUYeCKON U
TPUBHAJIBHON HOMEHKJIAType (3TUJIEH, alleTUIIeH, TIULEepUH, (GeHol, popMalib-
JIeTU/1, yKCYCHasl KUCIIOTa, TIUIMH). PacdeTsl nmpocreiiiiei hopMybl opraHu-
YECKOW MOJIEKYJIbI, HICXOJS M3 DJIEMEHTHOTO cocTaBa (B %).

OK1, OK2, OK4,
OKS, OK7, 11K 4.2

Tema 4.2. CBolicTBa OPraHMUYECKUX
COCIMHEHUN

OcHoBHOE coep/kaHue

22

Teopernueckoe o0yueHue

OK 1,0K2,0K35,
1K 4.2




DU3UKO-XMMHYECKHE CBOMCTBA OPraHUYECKUX COCIMHEHNUN OTIEIbHBIX KJlac-

cOB (0COOEHHOCTH KJIacCU(PHUKAIIMU U HOMEHKJIATYpbl BHYTPH Kjlacca; TOMOJIO-
THYECKHUH psij v o0mas popmyiia; u3oMmepust; pusnyeckre CBOMCTBA; XUMHUYe-

CKHE CBOMCTBA; CIIOCOOBI IMOTYYEHU):

— HEMIPCACIIbHBIC (ELTIKCHI)I, AJIKNHBI 1 a.]'IKaI[I/IeHBI) H apOMAaTUYCCKUE YIIJICBO-
A0pPOAbI. rOpeHI/IC AlCTUJICHA KaK UCTOYHHK BBICOKOTCMIICPATYPHOTO IIJIAMCHHU
JJI1 CBAPKU U PE3KKU MCTAJIJIOB

— KUCIIOPOJICOJepIKAIIIE COSTUHEHNUS (CIUPTHI U PEHOIBI, , KAPOOHOBBIE KUC-
JOTHl ¥ 3(UPbI, aTbIETUIbl U KETOHBI, XKUPHI, yriieBobl). [IpakTuueckoe mpu-
MEHEHUE ITUJICHTIIMKOIIA, TIuIeprHa, ¢peHomna. [Ipumenenne Gopmansaeruma,
aleTanbJIerua, yKCycCHOM KUCJIOThl. Mbljla Kak COJIM BBICIINX KapOOHOBBIX
KUCJIOT. Moronye cBoMCTBa MblIa

— a30TcoepKallie COeUHEHHs (AaMUHBI 1 aMUHOKHCIIOTHI, Oeiku). ['eHeTnue-
CKasl CBSI3b MEXK]y KJIACCaMU OPTraHWYECKUX COCAMHEHHI. BbhIcOKOMONEKysip-
HbIE COeIMHEHUS (CHHTETUYECKUE U OMOIOTHYECKU-aKTUBHBIE). MOHOMEp, TO-
JUMep, CTPYKTypHOE 3BeHO. [lonumepusanust sTuineHa, Kak OCHOBHOE Halpas-

JIEHUE €0 UCIOJIb30BAHHUS.

HpaKanecmle 3aAHATHSA

14

IpakTuyeckoe 3ansitue Ne 8 CBOHCTBa OpraHUYECKUX COCAMHEHUI OT/IENb-
HBIX KJIACCOB (TpUBHAJIbHAS U MEXYHApOIHAs HOMEHKIJIATypa, XMMUYECKHE
CBOMCTBa, CIOCOOBI TIOJyUEHUS): MpeeibHbIE (ANKaHbl, IIUKIO0ATKaHbl), HE-
npeJenbHble (aJIKEHbI, ATKUHBI M alKaJueHbl) U apOMaTHYECKUE YTIIEBOI0PO-
JIbl, CIUPTHI U (DEHOJIBI, KAPOOHOBBIE KUCIOTHI U 3(UPHI, AJIbJIETH]IbI U KETOHBI,
aMHUHBI 1 aMUHOKHCIIOTHI, BBICOKOMOJIEKYJISIPHBIE COEJUHEHMS. 3aJaHUs Ha CO-
CTaBJICHUE YPAaBHEHUN XUMHYECKUX PEAKIUI C yJaCTUEM OPraHUYECKUX Be-
LIECTB HA OCHOBAaHUU MX COCTABA U CTPOCHHSI.

IMpakTuyeckoe 3ansaTue Ne 9 CocraBiieHHe CXeM peakIuii ( B TOM YHCIIE 10
MPEAJIOAKEHHBIM IIEMOYKaM MPEBPALIEHUN ), XapaKTEPU3YIOINX XUMUYECKHE
CBOMCTBA OPraHUYECKUX COCTMHEHUH OTJEIBHBIX KJIACCOB, CIIOCOOBI UX TOJTY-
YEHUs U Ha3BaHUE OPTaHUYECKUX COECIMHEHUN 10 TPUBUAIBHOW WU MEXTyHa-
POIHOM CUCTEMaTUYECKOW HOMEHKIIATYpe. PeuieHue npakmuxko-
OPUEHMUPOBAHHBIX MEOPEMUUECKUX 3A0AHULL HA CBOUCMBA OP2AHUYECKUX CO-
eOUHEHUI OMOENIbHBIX KIACCO8.

JlabopaTopHble 3aHATHS

Jlaboparopuas padora Ne 3 «IlpeBpanieHusi OpraHu4ecKUX BelecTB NP




HarpeBaHHMN»
[Tomyyenue 3TuIEHA U U3yYEHUE €0 CBOWCTB. MoienMpoBaHue MOJIEKYJT U
XMMHUYECKUX IPEBpAIICHUH HA IPUMEpPE dTaHa, STUIECHA, alleTUJIEHA U JIp.

Tewma 4.3. UnenTudukamus opra-
HUYECKHX BEILIECTB, UX 3HAYCHUE U
MIPUMEHEHNE B OBITOBOM U IIPOU3-
BOJICTBEHHOMU JESITEIIBHOCTH YeJIO-
BEKa

OCcHOBHOE cO/Iep:KaHue

(o]

TGOPGTI/I‘leCKOG oﬁyqelme

SN

buoopranunueckue coenunenus. [IpumeHeHne u OHOIOTUYecKast posib yriieBo-
noB. OKHCIIEHUE YTIIEBOIOB — HCTOYHUK SHEPTUU KHUBBIX OpraHnu3mMoB. Obma-
CTH MIPUMEHEHHS aMHHOKHUCIIOT. [IpeBpaiiieHre OeTKOB UMK B OpraHu3Me.
buonorudeckue pynkiuu 6enkoB. buonornyeckue GyHkuu Kupos. Pois op-
TaHWYECKON XUMUH B PEIICHUH TPOOJIeM MUIIEBOM O€30MacCHOCTH.

Ponv opeanuueckotl xumuu 8 pewienuu npoodiem snepeemuyeckoll 6e30nacHo-
cmu, 8 pa3sumuu MeOUYUHbl, CO30AHUU HOBBIX MAMEPUANO8, HOBLIX UCHOYHU-
K08 3Hepeuu (anbmepHamusHvlie UCMOYHUKU dHepeuu). Onacnocmo 6030eti-
CMBUS HA HCUBLLE OP2AHUZMbL OP2AHUYECKUX e eCE OMOeNIbHbIX KIACCO8 (ye-
J1€8000PO0bL, CNUPMbL, (PEHObL, XT0POP2AHUYECKUE NPOU3BOOHDLE, ANbOe2UObl U
0p.), CMbICl nOKa3ameJisi NpeoeibHO-00NYCMUMOU KOHYEHMpayuu

JlaGopaTopHble 3aHATHUS

JlaGopaTopuas padora Ne 4 «AnenTuduKkanus opraHu4ecKux coenHeHni
OTJeJbHBIX KJIaccoB» MeHTHduKanus opraHnuecKux COeTUHEHNH OTAEb-
HBIX KJIaCCOB (Ha MpUMeEpE albAETHA0B, Kpaxmasa, YKCYCHOH KUCIOThI, OEJIKOB
U T.I1.) C UCTIOJIb30BAaHUEM UX (PU3UKO-XUMHUECKUX CBOWCTB M XapaKTEPHBIX
KauecTBEHHBIX peakluii. JleHaTypanus O0enka npu HarpeBaHuu. L{BeTHbIe pe-
aKuu 0enkoB. Bo3HUKHOBEHNE aHATUTUYECKOT'O CUTHAJIA C TOYKU 3PEHUS XU-
MHUYECKHUX MPOLIECCOB MPU NPOTEKAHUU KaUECTBEHHOHN peakliiy, IO3BOJISAIOLIEH
UACHTU(UIMPOBATH NPEAJIOKEHHbIE OPraHUYECKHE BEIIeCTBa

KonTponbhas pabota 2

CTpyKkTypa 1 CBOKCTBA OPraHMYECKUX BEIIECTB.

OK1, OK2, OK4,
OKS, OK7,11IK 4.2

Paszpnen S. Kunernyeckue ¥ TepMOANHAMHYECKHE 3AKOHOMEPHOCTH NPOTEKAHUA XUMHUYECKHUX pPeakmi

Tewma 5.1. CKOpoCTh XUMHUECKUX
peaknuii. XMMHUYECKOE paBHOBECHE

OcHoBHOE coep/kaHue

Teopernueckoe o0yueHue

CKopocThb peakiy, ee 3aBUCUMOCTh OT Pa3IUYHbIX (PAKTOPOB: MPUPOIBI pea-
I‘I/Ipy}OHH/IX BCIIECTB, KOHHeHTpaIII/II/I pearnpylomnx BCUICCTB, TeMnepaTypH 158
TJIOMIAIA PEAKIIMOHHOM MOBEPXHOCTH. TeruoBbie 3(h()EeKThl XMMUUECKUX peaK-
Ui, DK30- U 3HJIOTEpMHYECKUE peakiuu. OOpaTUMOCTh peakiuil. Xumude-
CKO€ PAaBHOBECHE U €r0 CMEIICHHE MO IHCTBHEM PA3ITUYHBIX (aKTOPOB (KOH-

OK1, OK2, OK4,
OKS, OK7,IIK 4.2




LIEHTpAIMsl PEareHTOB UM MPOIYKTOB PEAKIMH, JaBICHHUE, TEMIIEpaTypa) It
CO3JIaHUSI ONTUMAJIBHBIX YCJIOBUM MPOTEKaAHUS XMMHUECKUX TponeccoB. [IpuH-
nui Jle-IllaTenne

IIpakTHYecKue 3aHATHS 2
Ilpakmuueckoe 3auamue Ne 10 Pewenue npaxmuxo-opueHmupo8anHulx 3a0a- 2
HULL HA aHanu3 haKkmopos, IUAIOWUX HA USMEHEeHUe CKOPOCMU XUMUYECKOLL
peakyuu, 8 m.4. ¢ NO3UYUL IKOIO2UYECKU YeecO00paA3H020 NOBedeHUs 8 Dblmy
U mpyoosotl OesimelbHOCMU 8 YesiX COXPAHEHUsL C80e20 300P08bsL U OKPYIHCA-
el npupooHol cpeoul.
Pa3znen 6. PacTBopsl 6 (4/-)
Tema 6.1. Ilonsitue o pacTBopax OcHOBHOE coiep:KaHue 4 OK1, OK2, OK4,
Teoperuueckoe o0yueHue 4 OKS, OK7, 11K 4.2
PacTBOpeHue kak ¢pusznko-xumuueckuii mpomecc. PactBopbl. CriocoObl mpuro- 4
TOBJICHUS PacTBOPOB. PacTBoprMOCTh. MaccoBast 10Jis pacCTBOPSHHOTO Bellle-
ctBa. CMBICI ITOKa3aTelsl MPECIbHO JOMYCTUMON KOHIIEHTPAIMH U €T0 HC-
MOJIb30BaHKE B OLIEHKE SKOJIOTUYECKOI 0€30IacHOCTH.
[IpaBuia SKOJIOTUYECKH 1eNIecO00Pa3HOTO TIOBEACHUS B OBITY U TPYIOBOU Jes-
TEJIPHOCTH B IEJIAX COXPAHEHHS CBOCTO 3JI0POBBS U OKPYKAOIIEH TIPUPOTHOM
Cpelbl; OMAaCHOCTh BO3CHCTBHSI HA dKUBBIE OPTraHU3MBbI ONIPEIEIEHHBIX Be-
IIECTB.
Pewenue npaxmuxo-opueHmupo8anHvlX pacuémHuulx 3a0aHull Ha pacmeopol,
ucnonb3yemvle 8 ObIMoBoU U NPOU3BOOCBEHHOU 0esiMelbHOCHU Yello8eKd.
Tema 6.2. UccrnenoBanuie cBoicTB | OCHOBHOE co/iep:KaHHe 2 OK1, OK2, OK4,
pacTBOpOB JlaGopaTopHble 3aHATHUS 2 OK5, OK7,1IK 4.2
JlabopaTopnasi padora Ne S «IIpurotoBineHue pacTBOpOB». 2
[IpuroroBnenne pacTBOPOB 3aJaHHON (MOJISIPHOM ) KOHIIEHTPAINH (C MPAKTUKO-
OpPUEHTUPOBAHHBIMU BOTIPOCAMH ), OTIPEACIICHUE CPEAbl BOJHBIX PACTBOPOB.
Pemenwie 3a/1a4 Ha MPUTOTOBJICHUE BOJTHBIX PACTBOPOB.
Pazgen 7. UcciienoBanue 1 XMMHYECKHii aHAJIH3 00bEKTOB TeXHOC(epbl 6 (2/4)
Tema 7.1. UccnenoBanne 00bekToB | OCHOBHOE CO/Iep:KaHNE 6 OKl1, OK2, OK4,
TexHochephl Teoperuyeckoe o0yueHue 2 OKS, OK7, 11K 4.2
Yyebno-uccrnedosamenvckuii npoexm 6 ooiacmu ucciedo8anusi 00vbeKmos 2

mexnocgepvl. 0030p mem yueoOHo- UCCIe008AMENbCKUX NPOEKMOo8. Aneo-
pumm evinoanenus npoekma. Onpedenenue npodemsl ucciedoganus. Me-

MoObl NOUCKA, AHANU3A U 0OPAOOMKU UHPOpMAYUU O NPOEKme 8 Pa3TUUHbIX




UCMOYHUKAX.

HpaKanecKne 3aHATHSA

SN

Ilpakmuueckoe 3anamue Ne 11 Obocnosanue akmyanbHoCmu 8b10PAHHOU Mme-
mbl. Buisignenue npodnemsi uccnedosanus. Hccnedosanue npeonioricentozo
00beKma Ha KUCIOMHOCb, WeNOYHOCb, XUMUYECKULl cOCMA8 (3azpsa3Hument,
Makpo- u muxposnemenmsi). Obpabomka pe3ynrbmamos ucciedosanus. Oyenka
Kauecmea ucciedyemo2o 00beKma ucxoos u3 pe3yibmamos XumMuiecKko2o ana-

Jausa.

IIpomeskyTouHas arrecTtauus B popme IK3aMeHa




3. YCJIOBUSA PEAJIM3AILIMHA ITPOTPAMMBI OBIIIEOBPA3OBATEJIBHOM JUCIIH-
IIJIMHbI

3.1. MarepuajJibHO-TeXHHYeCKOe o0ecneyeHne peajn3anun padoyeii mporpaMmmbl

Peanmzanus paboueit mporpaMMbl TUCHUILTAHBI OOecTieueHa HaJTMIMeM y4eOHOro KaOuHeTa
XUMHH.

O6opynoBanue y4eOHOT0 KaOUHETa:

- HaOOpPBI MIAPOCTEPIKHEBBIX MOJIEICH MOJIEKYJ, MOJACIH KPUCTAUTMYECKUX PEUIeTOK, KOJI-
JICKITMH TPOCTHIX U CJIIOKHBIX BEIIECTB W/WIIHA KOJUIEKIIUH TIOJIMMEPOB; KOJUIEKIIUS TOPHBIX MOPOJ U
MUHEpPAIoB, Tabiuia MenaeneeBa, yaeOHbIe (PUIBMBI, TU(GPOBBIE 00pa30BaTEIHHBIC PECYPCHI.

- IUIAKTUYECKUE MaTepuaibl (3alaHusl JUIsi KOHTPOJIBHBIX paboT, /I Pa3HBIX BHJIOB OIIC-
HOYHBIX CPEJICTB, 3K3aMe€Ha U JIp.);

- TEeXHUYECKUE CPEJCTBA 00yUYeHUS (IEPCOHATBHBINA KOMIBIOTEP; MYJIbTUMEIUINHBIN TPOEK-
TOp; MHTEPAKTUBHAS JIOCKA, BBIXOJI B JIOKAJILHYIO CETh);

- MPOrpaMMHOE 00eCIIeYeHHE: JTUIIEH3UOHHOE MPOrpaMMHOE oOecriedeHrne 00IIero 1 Crenu-
anpHOTO HazHaueHus Microsoft Windows, Microsoft Office Professional Plus, Zoom (6ecriaTHas
Bepcusi) — cBoOogHO-pactpocTpansemoe [10.

3.2. UudopmanuoHHoe odecneyeHue peain3aluu padoyeil nporpaMmbl

Jlnst peanuzanuu mporpamMmbl 0011e00pa3oBaTeIbHOW JTUCIMIUIMHBI OMOIMOTEYHBIA (OH]T
UMEET TIeUaTHbIE, JIEKTPOHHBIE 00pa3oBaTeIbHbIE 1 HH(POPMAIIMOHHBIE PECYPCHI.

3.2.1. OcHOBHbIE HCTOYHUKH

1. Audunorenona, 1. B. Xumus : yaeOHUK U MPAKTUKYM JJI CPEAHETO TPOPECCHOHATIBHO-
ro oopazosanus / . B. Aupunorenosa, A. B. babkos, B. A. [lonkoB. — 2-e u3 ., ucmp. u 101, —
Mocksa : U3natensctBo FOpaiit, 2023. — 291 ¢. — (IIpodeccronanbaoe 00pazoBanue). —
ISBN 978-5-534-11719-6. — Texkcr : anexTpoHHbI // ObpazoBarenbHas miaatgopma FOpaiit
[caiiT]. — URL.: https://urait.ru/bcode/513807 (narta obpaimenus: 24.04.2024).

2. Xumus : yueOHUK JU1s cpeiHero npodeccuonanbHoro oopasosanus / F0. A. JleGenes,
I'. H. ®anee, A. M. T'onry6es, B. H. IllanoBan ; mox o6meii penakmueii I'. H. ®aneesa. — 2-¢ u3j.,
nepepad. u gon. — Mocksa : M3narensctBo HOpaiir, 2023. — 431 c. — (IIpodeccronansnoe 00-
paszoBanue). — ISBN 978-5-9916-7723-3. — Tekcr : anekrponHHbIi // OOpa3oBaTenbHas miatdop-
ma FOpaiit [caiit]. — URL: https://urait.ru/bcode/513073 (nara obpamienus: 24.04.2024)

3. Tymukws, E. 1. Xumus. B 2 4. Yacts 2. Opranndeckas XUMUs : yIeOHHK JIJISI CPETHETO
npodeccuonansHoro oopazosanus / E. . Tynukun. — 2-e u3z., ucnp. u gon. — Mocksa : U3na-
tenbeTBO FOpaiit, 2023. — 197 ¢. — (Ilpodeccronanproe oopazosanme). — ISBN 978-5-534-
02749-5. — Texcrt : anexktponHslii // OOpa3oBarenbHas muatgopma FOpaiit [caiiT]. —

URL.: https://urait.ru/bcode/513731 (mara obpamieuus: 24.04.2024)

4. Tynukus, E. 1. Xumus. B 2 u. Yacts 1. O6mmas 1 Heopranndeckas XUMus : y4eOHUK s
cpenHero npodeccruonanbHoro oopazosanus / E. U. TynukuH. — 2-¢ u3., UCTIp. U JIOT. —
Mocksa : M3narensctBo KOpaiir, 2023. — 385 c. — (IIpodeccronansHoe oOpa3oBaHue). —

ISBN 978-5-534-02748-8. — Texct : anexktponHbIi // O6pazoBaTenbHast miardopma FOpait
[caiit]. — URL.: https://urait.ru/bcode/513730 (narta obparenus: 24.04.2024)
JlonoJiHuTeIbHbIE HCTOYHUKH
1. Pocun, . B. Xumus. Y4eOHUK U 33Ja4HMK : JUIS CpeHEro npodeccuoHanbHOro oopa-

soBarusi / U. B. Pocun, JI. JI. Tomuna, C.H. ConoBbeB. — MockBa: W3nmarensctBo FOpaiir,
2023. — 420 c. — (IIpodeccuonansnoe obpazosanue). — ISBN 978-5-9916-6011-2. — Tekcer :
AIEKTPOHHBIN /l OO6pazoBaTenpHas matdopma Opaiit [caiit]. —

URL: https://urait.ru/bcode/512022 (nata obOpamienus: 24.04.2024)
3.2.3. UudopmanuoHHbIE pecypchl



https://urait.ru/bcode/513807
https://urait.ru/bcode/513073
https://urait.ru/bcode/513731
https://urait.ru/bcode/513730
https://urait.ru/bcode/512022

1. DnekrponHas OuONMMOTeKa y4eOHBIX MaTepualioB mo xumuu : [cait]. — URL :
http://www.chem.msu.su/rus/elibrary/http://www.chem.msu.su/rus/elibrary/  (nara  oGpaienus:
24.04.2024). — TeKcT : IEeKTPOHHBIH.

2. 3apyOexHbIe U OTEUECTBEHHBIC )KypHabI : [caiT]. — URL : https://elibrary.ru/defaultx.asp
Hayunas snexkrponnas O6umbmuorexka eLIBRARY.RU (mara obpamenus: 24.04.2024). — Tekcr :
3JIEKTPOHHBIMN.

3. O6pa3oBaTeIbHBIA CaUT IS MIKOJIBHUKOB «Xumust» : [cait]. — URL : www. alhimikov.
net (nata oopamenus: 24.04.2024). — TeKcT : 2JIEKTPOHHBIH.

4. DnexTpoHHast Oubmmoreka mo xumud : [cait]. — URL : www. chem. msu. su (zara o6pa-
meHust: 24.04.2024). — TekcT : 37eKTPOHHBIH.

5. DIEKTPOHHBIH KypHaAI «XUMHUKH U XuMus» : [cait]. — URL : www. chemistry-chemists.
com (mata obopamenus: 24.04.2024). — TekcT : AIEKTPOHHBIN.



4. KOHTPOJIb ! OIIEHKA PE3YJbTATOB OCBOEHMS OBIIIEOBPA3OBATEJIBLHOM JUCHUTLIAHBI

KoHTponb M OlLleHKa pacKphIBAIOTCS Yepe3 AWCHUILTMHAPHBIC pPE3yNbTaThl, YCBOCHHBIC 3HAHUS M MPUOOpPETeHHBbIE OOYUYAIOMIMMUCS YMEHHS,
HanpaBJIeHHbIe Ha (popMUpoBaHUE OOLIUX U TPOPECCHOHATBHBIX KOMIIETEHIUH

Pe3ynbrarel 00yueHus

Ilokazarenu OLICHKH

Tur OLeHOYHBIX MEPOIIPUITUI

- 3HaTh OCHOBOIIOJIATAIOIINE MOHATHS (XUMHUECKUHN dIie-
MEHT, aTOM, U30TOII, AEKTPOHHAst 000JI04YKa aToMa, s-, P-,
d-37eKTpOHHbBIC OpOUTAIIH ATOMOB, MOJICKYJIa, BAJICHTHOCTD,
3JIEKTPOOTPULATEIBHOCTh, XUMUYECKAs CBSI3b, CTPYKTYpPHAsI
dbopMmyna (pa3BepHyTasi U COKpallleHHas ), MOJIb, MOJIIpHAs
Macca, MOJISIPHBIM 00beM, 3JIEKTPOOTPULIATEIBHOCTD, CTE-
MIeHb OKHUCIICHUS, XUMUYeCcKas CBS3b (KOBaJICHTHAs, MOHHAS,
MeTaJIJIN4€eCKasi, BOAOPOIHAs ), KpUCTANINYECKasl pelieTKa,
TUIBI XUMUYECKUX PEAKIIUIl, paCTBOP, SJEKTPOJIUTHI, HE-
3JIEKTPOJIUTHI, JNEKTPOJIUTHYECKAS JUCCOLUALINS, OKACIIH-
TeJlb, BOCCTAHOBUTEIIb, CKOPOCTh XUMUYECKON PEAKIINH, XU-
MUYECKOE paBHOBECHE, YTIIEPOIHBII CKeNeT, PyHKIIMOHAb-
Hasl rpynna, paaukai, U30Mepusi, U30MEPbI, TOMOJIOTHYE-
CKHM psill, TOMOJIOTH, YTJIEBOJOPOIbI, KUCIOPO U a30TCO-
Jep Kanue COeAUHEHNS, MOHOMED, TTOJIMMED, CTPYKTYPHOE
3BEHO, BEICOKOMOJIEKYJIIPHBIE COCIMHEHUS); - TEOPUU U 3a-
KOHBI (TEOpHsi CTPOCHUsI Oprannueckux emects A.M. byt-
JIepoBa, TEOPHS JIEKTPOIUTHUECKON AUCCOLMALINN, TTEPHO-
nuyeckuit 3akoH [[.1. MeHneneeBa, 3aKOH COXpaHEHUs Mac-
ChlI BEILIECTB, 3aKOH COXPAHEHUS U MPEBPAIICHUS YSHEPTUU
MPU XUMHUYECKUX PEAKITUSX ), 3aKOHOMEPHOCTH, CUMBOJIHYC-
CKHM SI3bIK XMMUU, MUPOBO33PEHUYECKUE 3HAHUS, JICHKAIIUE B
OCHOBE IMMOHUMAHHS MPUUYNHHOCTH U CUCTEMHOCTH XUMHUYe-
CKUX SIBJICHUH, ()aKTOJIOTUYECKUE CBEICHUS O CBOMCTBAX,
cocTaBe, MOJy4YeHUH 1 0€30MaCHOM UCIOJIb30BaHUU BaXk-
HEHIINX HEOPTaHUYECKUX U OPTAaHMUYECKUX BEIIECTB B OBITY
Y PAKTUYECKOM IESITEIIbHOCTH YEIOBEKA;

-3HaeT OCHOBOIIOJIATAIOITUE TTOHATHS (XUMHYCCKHH dJ1e-
MEHT, aTOM, U30TOII, HJIEKTPOHHAsI 000JI0UKa aToMa, S-, P-,
d-a7eKTpOHHbBIC OPOUTAIIH ATOMOB, MOJIEKYJIa, BAICHT-
HOCTb, 3JIEKTPOOTPULIATEIILHOCTh, XUMHYECKas CBA3b,
CTpyKTypHasi popMmyna (pa3BepHyTasi U COKpaIleHHAas),
MOJIb, MOJISIPHASI Macca, MOJIIPHBIN 00BEM, AJIIEKTPOOTPH-
1IaTeJIbHOCTh, CTCTICHb OKUCIICHUS, XUMHYECKas CBs3b (KO-
BaJICHTHAs, MOHHAs, META/NINYECKasi, BOJIOPO/IHAS ), KPHU-
CTaJUIMYECKas pelieTKa, TUIbl XUMUYECKUX PeaKIuid, pac-
TBOD, SJEKTPOJIUTHI, HEAJICKTPOIUTHI, FJICKTPOTUTHUECKAS
JMCCOManus, OKUCIUTENb, BOCCTAHOBUTED, CKOPOCTh
XUMHUYECKON PEeaKluu, XHMUYECKOE PAaBHOBECHE, YTIEPOI-
HBIN CKeJeT, QyHKIIMOHAIbHAS TPYIIa, paguKall, H30Me-
pusi, U30MEpbl, TOMOJIOTUUECKHH psJl, TOMOJIOTH, YIJIeBO-
JIOPO/JIbI, KUCIOPOJ M a30TCOAEPKAIINE COEAUHEHHUS], MO-
HOMED, MOJUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIP-
HbIE COE/IMHEHUS); - TEOPUHU U 3aKOHBI (TEOPHS CTPOCHUS
oprannyeckux BeuiectB A.M. byTiiepoBa, Teopus 3ieK-
TPOJIMTUYECKOU TUCCOLIMAIIMU, TIEPUOUYECKUIN 3aKOH
JI.1. MenneneeBa, 3aK0OH COXpaHEHHUsI MAacChl BEIIECTB, 3a-
KOH COXPaHEHHUsI U TPEBPAIICHUSI YHEPTUU TTPU XUMHYE-
CKHX peaklHusiX), 3aKOHOMEPHOCTH, CHMBOJIMYECKUN SI3bIK
XUMHUH, MUPOBO33PEHUYECKHE 3HAHUS, JISKAIE B OCHOBE
MMOHMMAaHUS MPUYUHHOCTH U CUCTEMHOCTH XUMUYECKUX
SIBJICHUH, (DAKTOJIOTMYECKUE CBEJICHUS O CBOMCTBAX, COCTA-
Be, IOJyYEeHUU M 0€30ITaCHOM HCIOJIB30BaHNU BAKHEHUIITUX
HEOPTraHUYECKNX W OPTaHUYECKUX BEIIECTB B OBITY U

Pazpen 1.

Tema 1.1. YcTHBIi omipoc
Tema 1.1. IIpakTudeckoe 3aHs-
e Ne 1

Paznen 2.

Tema 2.1. YcTHBIi o1ipoc
Tema 2.2. YcTHBIM omipoc
Paznen 3.

Tewma 3.1. IIpakTudeckoe 3aHs-
e Ne 3

Tema 3.1. [IpakTrueckoe 3aHs-
tue Ne 4

KonTponbhas pabora 1

Paznen 4.

Tema 4.1. YcTHBIM omipoc
Tema 4.1. IIpakTueckoe 3aHs-
e Ne 7

Tema 4.3. YcTHBIN onTpoc
Tema 4.3. CooOrienue
Paznen 5.

Tema 5.1. YcTHBIM omnipoc
Tema 5.1. TectupoBanue
Pazpgen 6.

Tema 6.1. TectupoBanue
Tema 6.1. CooOrienue
Tema 6.1. YcTHBIN ontpoc




OK1, OK2, OK4, OKS5, OK7, IIK 4.2

HpaKTH‘IGCKOﬁ JACATCIIBHOCTH YCJIOBCKA,

Tema 6.2. YcTHBIM orpoc
Pazngen 7
Tema 7.1. YcTHbIi ornipoc

- YMETb PacKpbIBaTh CMBICI IepuoanYecKkoro 3akona J[.1.
MenzeneeBa 1 IEMOHCTPUPOBAThH €I0 CUCTEMATU3HPYIO-
11Yy10, O0OBSCHUTENIbHYIO U IPOTHOCTHYECKYIO (QYHKIUY;
OK1, OK 5

- YMEET pacKpbIBaTh CMBICI IIepruoanyYeckoro 3akona J[.1.
MenzeneeBa 1 IEMOHCTPUPOBATH €I0 CUCTEMATU3UPYIO-
11y10, 00BSCHUTENIBbHYIO U IPOTHOCTHYECKYIO (QYHKIUY;

Paznen 1.
Tema 1.2. [IpakTruueckoe 3aHs-
e Ne 1

Tema 1.1. YcTHbIi onipoc

- YMETb ONPEAEIATh BAJICHTHOCTD U CTEIIEHb OKUCIICHUS XU-
MHYECKHX 3JIEMEHTOB B COEMHEHUSIX PA3JIMYHOTO COCTABA,
BUJI XUMUYECKOM CBsI3U (KOBaJIEHTHAs, HIOHHAs, METaJlInye-
CKasl, BOJIOPOHAS) B COEIMHEHUSX, THUIT KPUCTAJUTHYECKOM
pElIeTKH KOHKPETHOTO BELIECTBa (AaTOMHAsI, MOJICKYJISIpHAs,
WOHHAs1, METaJUIMYECKas), XapakTep Cpebl B BOJHBIX pac-
TBOpaxX HEOPTaHUYECKUX COCAMHEHUN;

OK 1,0K 2, 0K 5,11K 4.2

- YMEET OIPEeJeIIATh BAICHTHOCTb U CTEIIEHb OKUCIICHUS
XUMHUYECKUX 3JIEMEHTOB B COEIMHEHUSAX PA3JIMYHOIO CO-
CTaBa, BUJI XMMUYECKOH CBSI3U (KOBaJIEHTHAsl, MOHHAs, Me-
TaJJIn4yecKasi, BOJOPOJIHAs) B COEAMHEHUSIX, TUIl KpUCTAJI-
JIMYECKOM peleTKH KOHKPETHOrO BElecTBa (AaTOMHAs!, MO-
JEeKyJsipHasi, HOHHAas!, METaJNInYecKasi), XapakTep cpe/ibl B
BOJIHBIX PaCTBOPAaxX HEOPraHUYECKUX COEIMHEHUIA;

Pazpen 1.
Tema 1.1. YcTHBIi omipoc
Paznen 2.
Tema 2.1. YcTHBIH omipoc
Paznen 3.
Tema 3.1. YcTHBIi o1ipoc

- YMETh KJIaccu(pUIMpoBaTh XUMUUECKHE PEAKIIUU 110 pa3-
JUYHBIM MPU3HAKaM (YUCITY U COCTaBYy PEarnupyroux Be-
IIECTB, TEIUIOBOMY 3 (HEKTy peakinu, U3MEHEHHUIO CTere-
HeW OKUCIIEHUS SJIEMEHTOB, 00PAaTUMOCTH PEAKIINU, yda-
CTHIO KaTalnu3aTopa);

OK 1,0K2,0K 5,11IK 4.2

- yMeeT KJ1accu(UIUPOBaTh XUMUYECKHE PEAKIUH 10 pa3-
JUYHBIM MPU3HAKaM (YUCITY U COCTaBy pearupyrommx Be-
IIECTB, TEIUIOBOMY 3G (HEKTy peakinu, U3MEHEHHUIO CTeTe-
HEW OKHUCIIEHUS JIEMEHTOB, 00PAaTUMOCTU PEAKIINH, yda-
CTHIO KaTalau3aTtopa);

Paznen 1.

Tema 1.1. YcTHBIM omipoc
Pazpgen 2.

Tema 2.1. YcTHBIM omipoc
Tema 2.2. YcTHBIM ompoc
Tema 2.2. JTaboparopHas pabo-
Tta No 1

- YMETb COCTaBJIATh YPABHEHUS PEAKIUH Pa3IMYHbIX THIIOB,
MOJIHBIE M COKpAIllEHHbIE YPABHEHUS peaKkIiil HOHHOTO 00-
MEHA, YUYHUTHIBAsA YCIOBHS, IIPU KOTOPBIX 3TH PEAKIIUU UAYT
J10 KOHIIa;

OK1,0K2,0K5

- YMEET COCTaBJIATh YPABHEHUS PEAKLNN Pa3IUIHBIX TH-
II0B, IIOJIHBIE U COKPAILIEHHBIEC YPABHEHUS PEAKLIUNA HOHHO-
ro oOMeHa, YYUTbIBasl yCIOBUS, IPU KOTOPBIX 3TH pPEaKIIUU
UIYyT 10 KOHIIA;

Paznen 2.
Tema 2.2. YcTHBIM omnpoc
KonTponbhas padora Ne 1

- YMETb PaCKphIBaTh CYIIIHOCTh OKHCIUTENIBHO-
BOCCTAaHOBUTEJIbHBIX PEaKIUi TOCPEICTBOM COCTaBICHHUS
3JIEKTPOHHOTO OajaHca 3TUX PEAKIN;

OK 1,0K2,0K 5,11K 4.2

- YMEET PacKpbIBaTh CYIIHOCTb OKUCIUTEIBHO-
BOCCTAaHOBUTEIBHBIX PEAKLUN OCPEACTBOM COCTaBICHHUS
9JIEKTPOHHOTO OajaHca 3TUX PeaKIIHA;

Paznen 2.
Tema 2.1.YcTHBIN OmTpoC
Konrponsnas padora Ne 1

- YMETb OOBSICHITH 3aBUCUMOCTh CKOPOCTH XUMHYECKOH pe-
aKIUH OT Pa3IMYHbBIX (PAKTOPOB; XapaKTep CMELICHUS XH-
MHYECKOI0 PAaBHOBECHSI B 3aBUCIMOCTH OT BHEIIIHETO BO3-

- YMCECT O0OBACHATH 3aBHCUMOCTE CKOpPOCTH XUMHYISCKOM
pCaKknuu OT Pa3IMYHBIX (I)aKTOpOB; XapaKTCp CMCIICHUA
XUMHYCCKOT'O paBHOBECHA B 3aBUCUMOCTHU OT BHCIIHETO

Paznen 5.
Tema 5.1. YcrHblii onpoc
Tema 5.1. TectupoBanue




nevictBus (npunuuin Jle llaTtense);
OK1,0K2, 0K 5,TIK 4.2

BozaeictBus (mpuniun Jle [larense);

Tema 5.1. [IpakTruueckoe 3aHs-
e Ne 10

- YMETb IIPOBOJAUTH PEAKIUH, [IOATBEPKAAIOLIUE Kaye-
CTBEHHBIN COCTaB PA3JIMYHBIX HEOPTAHUYECKUX BEILECTB,
pPacIo3HaBaTh OINBITHBIM ITyTE€M MOHBI, IPUCYTCTBYIOLIUE B
BOJHBIX PACTBOPAX HEOPraHUYECKUX BELIECTB;

OK1, OK2, OK4, OK5

- YMCCT MPOBOJUTL PCAKIINH, ITOATBCPKAAIOIINC KaUuC-
CTBEHHBIN COCTaB Pa3IUuYHBIX HCOPraHUYCCKHUX BCIICCTB,
pacrio3HaBaTb ONBITHLBIM IIYTEM MOHBI, IPUCYTCTBYIOIIUC B
BOAHBIX pacTBOpax HCOPraHUYCCKHUX BEHICCTB,

Pa3nen 3.

Tema 3.3. TectupoBanue

Tema 3.3. JTaGopaTopHas pabo-
Ta Ne 2

- YMETh yCTaHABIUBATh IPUHAICKHOCTh HEOPTaHUUECKUX
BEIIECTB 110 MX COCTaBY K OINpPEIEIIEHHOMY KJIacCy/TpyIie
COCJIMHEHUH (IIPOCThIC BEIIECTBA - METAUIbI U HEMETAJLIbI,
OKCH/JIbI, OCHOBAHHSI, KUCIIOTHI, aM(DOTEPHBIC TUAPOKCHUIIBI,
COJIN);

OK1, OK2

- YMEEeT YyCTaHaBIUBATh MPHHAIC)KHOCTh HEOPTaHUUECKUX
BEIIECTB 110 UX COCTaBY K ONpPEeIEHHOMY KJIacCy/TpyIie

COeZIMHEHUH (IIPOCThIC BEIIECTBA - METAJUIbI U HEMETAJLIBI,
OKCH/JIbI, OCHOBAHWSI, KUCIIOTHI, aM(POTEPHBIE TUAPOKCHIBI,

COJIN);

Pazpen 1.

Tema 1.2. [IpakTuueckoe 3aHs-
THe Ne 1

Paznen 3.

Tema 3.1. YcTHBII omipoc
Tema 3.1. [IpakTuueckoe 3aHs-
e No 3

- YMETh XapaKTepU30BaTh (OMUCHIBATH) OOIINE XUMUIECKHE
CBOMCTBA HEOPraHMYECKUX BELIECTB Pa3IMYHbIX KJIACCOB,
ITOATBEPKIATh CYIIECTBOBAaHNE TEHETUUECKOU CBSI3H MEKIY
HEOPraHUYECKUMH BELIECTBAMU C IIOMOIIBIO YPAaBHEHUM CO-
OTBETCTBYIOLIUX XUMHUYECKUX PEAKIIH;

OK1, OK2, OKS5, OK7,IIK 4.2

- YMEET XapaKTepu30BaTh (OMUCHIBATh) O0LIUE XUMUYE-
CKHE CBOMCTBA HEOPraHUYECKUX BEIIECTB PA3IMUHBIX
KJIACCOB, OATBEPKAATh CYIIECTBOBAHNE N'€HETUYECKON
CBSI3M MEXAY HEOPTAaHUYECKUMU BEIIECTBAMHU C TIOMOIIIBIO
YPaBHEHUH COOTBETCTBYIOLIUX XUMHUYECKUX PEAKLINM;

Paznen 2.

Tema 2.1. IIpakTudeckoe 3aHs-
e Ne 2

Pazpgen 3.

Tema 3.2. [IpakTrueckoe 3aHs-
e Ne 5

- YMETb UCIIOIb30BATh XUMUUYECKYIO CUMBOJIUKY JUIS CO-
cTaByieHUs (POPMYJI BELIECTB ¥ YPABHEHUN XUMHUECKUX pe-
akiuii, cucremarnueckyto HomeHkaarypy (IUPAC) u tpu-
BHAJIBHBIC HA3BaHUS OT/EIbHBIX HEOPTaHUYECKHUX BEIECTB
(yrapHslii ra3, yrileKMCIbli ra3, aMMHaK, raiieHas u3BecTb,
HeraieHasi U3BeCTh, IUThEBAsI CO/1a, TUPUT U APYTHUE);

OK 1,0K 2, 0K 5,I1K 4.2

- YMEET UCIIOJIb30BaTh XUMUYECKYIO CUMBOJIUKY UIS CO-
CTaBJIeHUs (DOPMYJI BEILIECTB U YPABHEHUM XUMHUECKHUX
peakuuii, cucremarnyeckyto HoMmeHkiaarypy (IUPAC) u
TpPUBHAJIbHbIE Ha3BaHUS OTAEIbHBIX HEOPTaHUYECKUX Be-
11ecTB (yrapHblil ra3, yriaeKuciblii ra3, aMMHaK, rameHas
W3BECTb, HETrallleHasi U3BECTh, IUThEBAsI CO/1A, MTUPUT U

Apyrue);

Paznen 2.

Tema 2.1. IIpakTrueckoe 3aHs-
e Ne 2

Paznen 3.

Tema 3.1.YcTHBIN onpoc

- YMETb MPOBOJAUTH BBIUKCIEHUS C UCIIOJIH30BAHUEM TOHS-
THs ""MaccoBas 10JI BEIIECTBA B pacTBope', 00bEMHBIX OT-
HOIIIEHUH ra30B NPU XUMUYECKUX PEAKLHUAX, MAaCChl BEIlle-
CTBa WJIM 00beMa Ta30B M0 H3BECTHOMY KOJIMYECTBY BeIlle-
CTBa, Macce Wih 00beMy OJHOTO U3 YYACTBYIOIIUX B PeaK-

- YM€€T MPOBOJIUTH BBIYUCIIEHUS C UCIIOJIb30BAHUEM TTOHS-
THA "'MaccoBasi J0JIs BEIIEeCTBa B pacTBope', 00bEMHBIX
OTHOILEHUH Ta30B MPU XUMHUUYECKUX PEAKIIMIX, MACChI Be-
IIECTBA WM 00BEMa Ta30B MO H3BECTHOMY KOJIMYECTBY
BEIECTBa, Macce WM 00bEMY OJTHOTO M3 YYaCTBYIOIIUX B

Pazpnen 2.

Tema 2.1. ITpakTuueckoe 3aHs-
THe Ne 2

Paszpnen 3.

Tema 3.1. [IpakTuueckoe 3ans-




IIMU BEIIECTB, TEIUIOBOTO 3(peKTa peakinu Ha OCHOBE 3a-
KOHOB COXPaHCHHUSI MAaCChl BELIECTB, TPEBPAIIICHUS U COXPa-
HCHUS SHCPIUH,

OK 1,0K2,0K 5,TIK 4.2

peaKuy BEMIeCcTB, TEIUIOBOTO 3 eKTa peakinu Ha OCHOBE
3aKOHOB COXPaHEHHUsI MACChl BELIECTB, TPEBPAIICHHUS U CO-
XpaHEHHUs DHEPIUH;

tue Ne 4

Tema 3.2. [IpakTuueckoe 3aHs-
e Ne 6

Pa3nen 6.

Tema 6.1. TectupoBanue

Tema 6.1. Pemienne npakTuko-
OPUEHTUPOBAHHBIX PACUETHBIX
3aJaHuN

Tema 6.1. CooOuienue

Tema 6.1. YcTHBIIM onipoc

- YMGTI) HpOBOI[I/ITI) BBIYHCJICHUS 110 XUMHWYCCKUM ypaBHe-
HUSM (Macchbl, 00beMa, KOJIMYECTBA HCXOIHOTO BEIIECTBA
WM NIPOJIyKTa peakliy 10 U3BECTHBIM Macce, 00beMy, KO-
JUYECTBY OJHOTO U3 UCXOJIHBIX BEIIECTB WU MPOIYKTOB
peaKkiumn);

OK1,0K2,0K 5,IIK 4.2

- YMCCT IPOBOJAUTD BBIYUCIICHUS 110 XUMUYCCKHUM YpaBHC-
HUAM (Macchbl, 00beMa, KOJIMYEeCTBA HCXOJHOIO BEIIEeCTBa
WJIA TIPOJIYKTA PEAKIMK TI0 U3BECTHBIM Macce, 00beMy, KO-
JIMYECTBY OJJHOT'O M3 MCXOJHBIX BELIECTB WU MPOYKTOB
peaxkuun);

Paznen 2.
Tema 2.1. YcTHBIM omipoc

Tema 2.1. IIpakTrueckoe 3aHs-
e Ne 2

Paznen 3.

Tema 3.1. [IpakTrueckoe 3aHs-
tHe Ne 4

- YMETb XapaKTepU30BaTh XMMHUECKHE IPOLIECCHI, JIeXKAIlHe
B OCHOBE IIPOMBIIIJIEHHOTO TIOJyYEHHUS] CEPHOU KUCIIOTHI,
aMMHaKa, a Tak’ke cOpMUPOBAHHOCTH MPEACTABIECHUHN 00
O0IIMX HAayYHBIX MPUHLMIAX M SKOJIOTHYECKUX Mpodiiemax
XUMHUYECKOT0 IIPOU3BO/ICTBA;

OK1, OK2, OK4, OKS5, OK7, IIK 4.2

- YMCCT XapaKTCPU30BaATb XUMHUYCCKUC ITPOLECCHI, JICKA-
IMre B OCHOBEC ITPOMBIIIJICHHOT'O IMMOJIYYCHU CepHOﬁ KHC-
JIOTBI, aMMHaKa, a TaK¥Xe Cq)OpMHpOBaHHOCTB npeacraBlic-
HHI 00 O6I_I_II/IX HAaYYHBIX IPUHOUIIAX U SKOJIOTHYCCKUX
npo6neMax XUMHUYCCKOIro IMMpOrU3BOJACTBA,

Paznen 3

Tema 3.1.YcTHBIi onpoc
Tema 3.1.I1pakTuueckoe 3aHs-
tue Ne 4

Paznen 7

Tema 7.1. YcTHBIM omipoc

- YMETb IIPUMEHSATH [10JI0KEHUS TEOPUU CTPOEHUSI OpraHu-
yeckux BemectB A.M. bytneposa /i 00bsCHEHUS 3aBUCH-
MOCTH CBOMCTB BEILECTB OT UX COCTaBa U CTPOCHHUS; 3aKOH
COXpaHEHUsI MaCChl BEUIECTB;

OK1, OK2, OK4, OK5

- YMEET IPUMEHSATH MOJIOKEHUS TEOPUH CTPOEHUS OPTaHU-
yeckux BeuiectB A.M. bytiepoa 11t 00bsicCHeHUS 3aBU-
CHUMOCTH CBOMCTB BEILLIECTB OT UX COCTaBa U CTPOEHUS; 3a-
KOH COXPaHEHHUs MacChl BEIIECTB;

Pazgnen 4.
Tema 4.1. YcTHBIN onipoc

- YMCTb HUCIIOJIb30BAaTh XUMHUYCCKYIO CUMBOJIUKY IJIA CO-
CTaBJICHUS MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BepHYTOH,
COKpalIeHHON) (GOopMyJT OPraHUYECKUX BEIIECTB U ypaBHe-
HUI XMMHYECKUX PEaKLUil, N3rOTaBIMBaTh MOAEIH MOJIEKYJI

- YMECT UCIIOJIB30BAaTh XUMHWYCCKYIO CUMBOJIMKY IJId CO-
CTaBJICHUS MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BepHYTOH,
COKpalIeHHON) (pOopMyJT OPraHUYECKUX BEIIECTB U ypaBHe-
HUN XMMHYECKUX PEaKLUi, U3roTaBIMBATh MOJEIIU MOJIe-

Pa3znen 4
Tema 4.1. IIpakTueckoe 3aHs-
tHe Ne 7




OpPraHn4C€CKUX BCHICCTB I WIIIOCTPpAlIMU UX XUMHUYCCKOT'O
U IIPOCTPAHCTBECHHOT'O CTPOCHMU,
OK1, OK2

KYJI OpraHU4YCCKUX BCIICCTB AJIA WIIHOCTpAlluU UX XUMH-
YECKOr'o U MPOCTPAHCTBECHHOI'O CTPOCHMS,

- YMETh YCTaHABIUBATh IPUHAJICKHOCTh U3YUYEHHBIX Opra-
HUYECKUX BELIECTB [10 UX COCTABY U CTPOEHHUIO K OIIpeie-
JICHHOMY KJIacCy/TpyIIe COeUHEHUH (yII1eBO10pO/Ibl, KHUC-
JOPOJ, U a30TCOMAEPKAILNE COSIUHEHM S, BHICOKOMOJIEKYJISAP-
HbIE COEIMHEHUS ), 1aBaTh UM Ha3BaHUS 110 CUCTEMaTH4e-
ckoit HomeHknaTtype (IUPAC), a Takxe npuBOIUTH TPUBHU-
aJIbHbIE Ha3BaHUsI OT/IEJIbHBIX OPraHMUYECKUX BEIIECTB (ITH-
JIeH, IPOTHJICH, alleTUIICH, STUIICHTIINKOIb, TIIMIEpUH, de-
HOJI, (popManbleruy, aneraibAerul, MypaBbuHasi KMCJI0Ta,
YKCYCHasi KMCJIOTa, OJIEMHOBAsI KUCJI0Ta, CTEAPUHOBAs KUC-
JI0Ta, III0K03a, PPYKTO3a, Kpaxmall, LeJUTI0103a, IIIULUH);
OK 1,0K2,0K 5,I1K 4.2

- yM€eT yCTaHaBIUBATh IPUHAJICKHOCTh U3Y4YEHHBIX Op-
FaHUYECKUX BEIIECTB 10 UX COCTaBYy U CTPOEHUIO K OIIpe-
NIeJICHHOMY KJlaccy/Tpynne coeuHeHUH (YraeBogopobl,
KHCJIOPOJI U a30TCOAEpKAILNE COETUHEHUS, BBICOKOMOJIE-
KYJIIpHBIE COEIMHEHMS), 1aBaTh UM Ha3BaHMsI [10 CUCTEMa-
tudeckoil Homenknarype (IUPAC), a Taxxe npuBoaAUTh
TPUBHAJIbHbIE HA3BaHUS OT/AEIbHBIX OPIaHUYECKUX BE-
1IeCTB (ITHJIEH, IPOIWIIEH, alleTUJIEH, STUJICHIJIUKOJIb,
riuuepuH, Gexon, popmanbaeru, aneraabAeru, Mypa-
BbUHAs KMCIIOTA, YKCYCHAsl KUCIIOTa, OJIEMHOBAsL KUCIIOTA,
CTeapMHOBAas KUCIIOTA, INI0K03a, (PYyKTO3a, Kpaxmall, 1es-
JII0J103a, TJIULIHH);

Pa3nen 4.

Tema 4.2. Y cTHBII orpoc

Tema 4.2. TectupoBanue

Tema 4.2 [IpakTuueckoe 3aHs-
THe Ne 8

Tema 4.2. JTabopaTopHas pabo-
Ta Ne 3

Konrponsnast padora Ne 2

- YMETh XapaKkTepHU30BaTh COCTaB, CTPOEHHE, (pu3ndeckue u
XUMHUYCCKUEC CBOﬁCTBa THUIINYHBIX HpeHCTaBHTeHCﬁ pa3n1/1q-
HBIX KJIACCOB OPTaHMYECKHX BEIIeCTB (METaH, 3TaH, STUJIEH,
MPOIMJICH, alleTHIeH, OyTaaueH-1,3, metunOyraauen-1,3,
OEH30J1, METaHOJI, ITAHOJ, ATHJICHTJIUKOJb, TIUIEPUH, (e-
HOJI, al€TaJIbACTU, MypaBI)I/IHaSI 158 YKCYCHafl KHCJIOTHBI, I''TFO-
KO3a, Kpaxmal, 11eJUTI0JI03a, aMUHOYKCYCHasl KHCII0Ta), Wl
JIIOCTPUPOBATH T€HETUYECKYIO CBA3b MEXIY HUMU ypaBHE-
HUSMHU COOTBETCTBYIOIIUX XUMHUYECKUX PEAKIUI C UCIOIb-
30BaHUEM CTPYKTYPHBIX (HOPMYII;

OK1, OK4, OK5, OK7, 11K 4.2

- YMEET XapaKTepru30BaTh COCTaB, CTpOeHHE, (hU3nUecKue u
XUMHUYCCKUC CBOI\/JICTBa THUITNYHBIX HpCHCTaBHTGHGﬁ pa3-
JUYHBIX KJIACCOB OPraHUYECKUX BEUIECTB (METaH, 9TaH,
STUJICH, PONUJICH, alleTuiieH, OyraaueH-1,3, metunOyTa-
nueH-1,3, 0eH30I1, METaHOJI, DTaHOJ, dTUIECHIJINKOIb, TJI1-
LepHH, (DeHOJI, alleTaabAEeTUA, MypaBbUHAS U YKCYCHAs
KHCIIOTHI, TJTFOK03a, KpaxMaJl, IeJITI0I03a, aMUHOYKCYCHAs
KHCIIOTA), WIDTFOCTPUPOBATH TEHETHUECKYIO CBSI3h MEXKITY
HUMH ypaBHEHHUSIMH COOTBETCTBYIOIINX XUMHUECKHUX Pe-
aKIIMH C UCTIOJIB30BAHUEM CTPYKTYPHBIX (POPMYIT,

Pazpnen 4.

Tema 4.2 .IlpakTuueckoe 3aHs-
THe Ne 8

Tema 4.2 .IlpakTuueckoe 3aHs-
TtHe Ne 9

KonrtpomnsHas pabora Ne 2

- YMeTI) OHpe}IeHﬂTB BHU/IbI XPIMI/I‘-IGCKOfI CBi3U B OpFaHI/I'-Ie-
CKHUX COCONHCHUAX (OI[I/IHapHBIC nu KpaTHBIe);
OK1, OK2,

- YMECT ONPEACIIATE BUABI XHUMHYSCKOM CBSI3U B opraHuyc-
CKHX COCAMHCHUAX (OI[I/IHapHBIC u KpaTHBIC);

Pa3nen 4.
Tema 4.1. YcTHBIM omipoc

- YMETh XapaKTepU30BaTh UCTOYHUKHU YTIIEBOIOPOTHOTO ChI-
pbst (HedTh, IPUPOIHBIH ra3, yrois), CHOCOOBI UX Mepepa-
OOTKH M IPAKTUIECKOE MPUMEHEHHUE MTPOIYKTOB IepepadoT-
KU;

- YMEEeT XapaKTepH30BaTh UCTOYHUKHU YTIIEBOIOPOTHOTO
CBIpbs (HE(Th, IPUPOAHBIN ra3, yrois), CHOCOOBI UX Mepe-
pabOTKH ¥ PaKTUYECKOE MTPUMEHEHHE MTPOTYKTOB Tiepepa-
00TKH;

Pa3znen 4
Tema 4.2. Y cTHBII orpoc
Tema 4.2. TectupoBanue




OK1, OK2, OK4, OK5, OK7,11K 4.2

- YMETh BBIABIIATH XapaKTEPHbIC IPU3HAKU MMOHITHH, yCTa-
HAaBJIMBATh UX B3aUMOCBS3b, UCIOJb30BATh COOTBETCTBYIO-
1K€ MOHSTHUS MPU ONTMCAHUU COCTaBa, CTPOEHUS M TIPEBpa-
LIEHUI OPraHUYECKUX U HEOPTraHUYECKUX COCIUHEHU;
OK1, OK2,OK 7, IIK 4.2

- YMEET BBISBIIATh XapaKTE€pPHbIE IPU3HAKU MTOHATUMN, yCTa-
HABJIMBATh UX B3aUMOCBS3b, HCIIOJIb30BATh COOTBETCTBY-
FOILME MTOHATHS [IPU ONMCAHUU COCTaBa, CTPOCHUS U IIpe-
BpAILIEHUN OPTraHUYECKUX U HEOPraHUYECKUX COECIUHEHUI;

Paznen 3.

Tema 3.3. TectupoBanue

Tema 3.3. JTaboparopHas pabo-
Ta Ne 2

Pa3nen 4.

Tema 4.3. YcTHBIM omipoc

Tema 4.3. JTaboparopHas pabo-
Ta No 4

- YMETb IJIAHUPOBATh U BBINOJIHATh XUMUYECKUN IKCIIEPHU-
MEHT (IIpEeBpALLEHUSI OPTraHUYECKUX BEILIECTB IPU HarpeBa-
HUH, IOJIyYCHHUE 3TUIJICHA U U3YUYCHHE €r0 CBOICTB, Kaye-
CTBEHHBIE PEAKIIMN OPraHUYECKHUX BEILECTB, ACHATYpaLlUs
OENKOB IPU HAarpEeBaHUU, [IBETHBIC PEAKIIMH OEJIKOB) B COOT-
BETCTBHH C MPABWJIAMHU TEXHUKH 0€30MacHOCTH Ipu 00pa-
IICHUH C BEIIECTBAMHU U JIA0OPAaTOPHBIM 000PYIOBAHUEM,
MIPEACTABIIATH PE3YJIbTAThl XMMUYECKOTO IKCIIEPUMEHTA B
dbopMe 3amnrcu ypaBHEHHI COOTBETCTBYIONINX PEAKIUI U
(bopMyIIMpOBaTh BBIBOJIBI HA OCHOBE ATHX PE3YyJIbTaTOB;
OK1, OK2, OK4, OKS5, OK7

- YMEET IIJIaHUPOBATh U BBINOJIHATH XUMUYECKUN IKCIIEpU-
MEHT (TIpeBpallEeHUs] OPraHUYECKUX BEILECTB IIPU Harpe-
BAHWM, MTOJYyYEHUE ITUICHA U U3yYEHHUE €ro CBOMCTB, Ka-
YECTBEHHbIE PEAKIIMY OPraHUYECKUX BEIIECTB, AeHaTypa-
1us OENKOB MPHU HAarPEBAaHUU, [IBETHBIC PeaKIMK OCIIKOB) B
COOTBETCTBHHU C ITPaBUJIAMU TEXHUKH 0€30I1aCHOCTH IpU
oOpallleHuH C BeIIeCTBaMU U J1JaO0OpaTopHBIM 000py10Ba-
HUEM, NPEACTABIATh PE3YyIbTaThl XUMUYECKOTO 3KCIIEpH-
MeHTa B (popMe 3alrCH YpaBHEHUI COOTBETCTBYIOIIUX pe-
aKkUui U GOopMyIUPOBAThH BBIBOJIbI HA OCHOBE ATHX PE3YJib-
TaToB;

Pa3nen 4.
Tema 4.2.JTabopaTtopHas pabo-
Ta Ne 3

- YMETb IIAHUPOBATH U BBINIOJIHATE XUMHUUECKUN IKCIIEPH-
MEHT (pa3J0KeHHe MEePOKCHIa BOAOPOIA B IPUCYTCTBUU
KaTajau3aTopa, ONpeeIeHUE CPelbl pACTBOPOB BEIIECTB C
MTOMOMUIbIO0 YHUBEPCAIBHOIO UHAUKATOPA, BIUSHUE pa3Iny-
HBIX (PAKTOPOB Ha CKOPOCTh XUMUYECKOH peakIiu, peakiuu
MOHHOI0 0OMEeHa, KaueCTBEHHbIE peakuu Ha cynbdar-,
KapOOHAT- U XJIOPUI-aHUOHBI, Ha KATHOH aMMOHHS, pellie-
HHE 3KCIIEPUMEHTAIBHBIX 33/1a4 1o TeMaM "Metauibl" u
"Hemetannsl") B COOTBETCTBUU C MTPABUIAMU TEXHUKHU 0€3-
OIIACHOCTH TP OOpaIIEHUH C BELUIECTBAMU U J1a00PATOPHBIM
000pyZ0BaHUEM, IPEICTABIATH PE3YIbTAThl XUMUYECKOTO
SKCIIEpUMEHTa B (hopMe 3aM1ucH ypaBHEHUN COOTBETCTBYIO-
IIMX peakuii 1 GopMyIHPOBATH BHIBOJIbI HA OCHOBE ITUX

- YMEET IIJIaHUPOBATh U BBIIIOJIIHATE XUMUUECKHUN IKCIIEPH-
MEHT (pa3JIoKeHue MEePOKCHAA BOAOPO/A B IPUCYTCTBUU
KaTajau3aTopa, OIpeIelIeHUe CPellbl paCTBOPOB BEILIECTB C
MTOMOIIBI0 YHUBEPCAIBHOI'O HHANKATOPA, BIUSHUE pa3-
JMYHBIX (PAKTOPOB HA CKOPOCTh XUMUYECKOM peakiuu, pe-
aKLMM MOHHOTO 0OOMEeHa, KaueCTBEHHbIE PEaKIMu Ha CYyJIb-
¢at-, kapOOHAT- U XJIOPUI-AaHUOHBI, HA KATUOH aMMOHUS,
pelIeHNEe SKCTIEPUMEHTAIIBHBIX 3a/1a4 10 TeMam "Metan-
ab1" 1 "Hemertamibl'") B COOTBETCTBUU C ITPaBUIIAMH TEX-
HUKHU 0€30MacHOCTH MPHU OOpAIIeHUH C BEIIECTBAMU U Jia-
60paTopHBIM 000PYAOBAaHUEM, IIPEACTABIATH PE3YIbTAThI
XUMHUYECKOI0 IKCIIEpUMEHTa B (hopMe 3aIlicu ypaBHEHU N
COOTBETCTBYIOIIMX peakluil 1 HOpMyIHpOBaTh BBIBOJIBI HA

Pazpnen 3.

Tema 3.3 JIabopaTtopHas pabo-
Ta Ne 2

Paznen 6

Tema 6.2. JTaGopaTopHas pabo-
Ta N5




pE3yJIbTaTOB;
OK1, OK2, OK4, OK5, OK7, 1K 4.2

OCHOBC 3THX PE3YyJIbTATOB;

- BJIQJIETh CUCTEMOU 3HaHHUH 00 OCHOBHBIX METO/1aX HAyYHO-
r0 MO3HAHMS, UCTIOJIb3YEMbIX B XUMHUU IIPU U3YUYEHUU BE-
LIECTB U XMMUYECKHUX SBJICHUM (Ha0JI0IeHNEe, U3MEPEHHE,
IKCIIEPUMEHT, MOJICIIMPOBAHNE), HCTIOJIb30BaTh CUCTEMHBIC
XUMHUYECKUE 3HAHUS JJIsI IPUHATUS PEHICHUN B KOHKPETHBIX
KU3HEHHBIX CUTYallUsIX, CBA3aHHBIX C BEIIECTBAMH U UX
MIPUMEHEHHEM;

OK1, OK2, OK4, OKS5, OK7, 11K 4.2

- BJIQJICET CUCTEMO} 3HaHUK 00 OCHOBHBIX METO/IaX Hay4-
HOTI'O [TO3HAHMUSI, UCTIOIb3YEMBIX B XUMHUHU IIPU U3YUECHUHU
BEIIECTB M XUMHUYECKUX SBJICHUH (HabI0AeHNE, H3MEpe-
HUE, SKCIIEPUMEHT, MOJCTUPOBAaHNUE), UCIIOJIb30BATh CHU-
CTEMHbIE XUMUYECKUE 3HAHUS JJI IPUHATHS PELLIEHUN B
KOHKPETHBIX )KM3HEHHBIX CUTYyallUsIX, CBA3aHHBIX C Belle-
CTBaMH U UX NPUMEHEHHUEM,;

Paszpnen 7.

Tema 7.1.YcTHbIN O1IpOC

Tema 7.1. IIpakTruueckoe 3aHs-
e Ne 11

- co0IMIOIaTh TPaBHIIA TTOJIB30BAHUS XUMHUECKOW TIOCYI0N U
na0opaTOpHBIM 000pyIOBaHHMEM, a TAKXKe IIpaBUiIa oOparie-
HUA € BEHICCTBAMU B COOTBETCTBUU C MHCTPYKIHAMU 110 BbI-
MIOJTHEHHUIO J1a00paTOPHBIX XUMUYECKUX OIBITOB;

OK1, OK2, OK 7,IIK 4.2

- cOOJII01aeT MpaBuJa MoJIb30BaHUS XUMUYECKOW OCYA0M
1 J1abOpaTOpHBIM 000PYAOBaHUEM, a TAKXKE MpaBHIIa 00-
pameHud ¢ BEECTBAMU B COOTBETCTBUHU C HHCTPYKIHUAMU
10 BBIIMOJHEHUIO JJAOOPATOPHBIX XMMUYECKHX OIIBITOB;

Paznen 2.

Tema 2.2.JIabopaTtopHas pabo-
Ta Ne 1

Paznen 3.

Tema 3.3.JIaGopaTtopHas pado-
Ta Ne 2

Paznen 4.

Tema 4.2.JIaGopaTopHas pabo-
Tta Ne 3

Tema 4.3.JIaGopaTtopHas pabo-
Ta Ne 4

Pazpnen 6.

Tema 6.2.JTabopaTtopHas pabo-
Ta Ne 5

- YMETbh KPUTUUYECKU aHAIN3UPOBATh XUMUYECKYIO HHPOP-
MalHIO, TIOJyYaeMYIO U3 pa3HbIX HCTOUYHUKOB (CpeacTBa
MaccoBoi uHpopmanuu, IHTepHET U apyrux);

OK1, OK2, 11K 4.2

- YMEeT KpUTUYECKU aHAJIM3UPOBaTh XUMUYECKYIO HH(DOP-
MaI1IO0, IOJyYaeMYIO U3 pa3HbIX HCTOUYHUKOB (CpeacTBa
MaccoBoi nHpopmanuu, IHTepHeT u Ipyrux);

Paszpnen 7.
Tema 7.1. [IpakTueckoe 3aHsi-
e Ne 11

- UMETh MPEICTABICHUS] O XUMUYECKON COCTaBJISIOIICH
€CTECTBEHHO-HAyYHON KapTUHBI MUPA, PO XUMHUH B TI0-
3HAHWU SBJICHUH TIPUPOIBI, B (HDOPMUPOBAHUY MBIIIJICHUS U
KYJIbTYpPBI JINYHOCTH, €€ (PYHKIIMOHAIBHON TPAaMOTHOCTH,
HEOOXOUMOM JIJIsl PEIICHHS MPAKTHIECKUX 3a7a9 U IKOJIO-
THYeCKl 000CHOBAHHOTO OTHOIIICHHUS K CBOEMY 3JI0POBBIO U

- UMEET MPEJICTABICHUE O XUMUYECKON COCTaBIIAIOIIEH
€CTECTBEHHO-HAYUYHON KapTUHBI MUPA, POJIK XUMUH B T0-
3HAHUU SBJIEHUI NPUPOBI, B POPMUPOBAHUU MBILUICHUS U
KYJIbTYpPBI JINYHOCTH, €€ (PYHKIIMOHAIBHON rPaMOTHOCTH,
He0OXO0IMMOM ISl pelIeHNs MPaKTHYECKHX 3aj1ad U 3KOJIO-
TUYeCKH 000CHOBAHHOTO OTHOIICHUS K CBOEMY 3/I0POBBIO

Paznen 5.

Tema 5.1. IIpakTruueckoe 3aHs-
e Ne 10

Pazpgen 6.

Tema 6.1.TectupoBanue

Tema 6.1.CoobiieHne




MIPUPOIHOM CpEJIE;
OK1, OK2, OK 7, 11K 4.2

U IIPUPOJHOM cpene;

Paszpnen 7.
Tema 7.1. IIpakTudeckoe 3aHs-
e Ne 11

- co0III01aTh MpaBHJIa 3KOJIOTUYECKH LIe1eCO00pa3HOro Mo-
BEJICHUS B OBITY U TPYIOBOM JIEATENBHOCTH B LIENAX COXpa-
HEHMsI CBOETO 3/I0POBbsI U OKpYXKaroIllel IpUpoaHOH cpelibl,
OCO3HAaBaTh OMACHOCTb BO3/IEHCTBUS HA )KUBBIE OPTaHU3MBbI
OIpEeJIeJIEHHBIX OPraHUYECKUX BEIECTB, HOHUMAas CMBICI
nokazarens [IJIK (mpenenbHO 10mycTUMOM KOHLIEHTpALMHN),
MOSICHAThH Ha IPUMeEpax cocoObl yMEHbILICHUS U NIPEJI0T-
BpAIllEHUs] UX BPEJHOTO BO3JICHCTBUS HAa OPraHU3M YelloBe-
Ka;

OK1, OK4, OK5, OK7, 11K 4.2

- coOro1aeT MpaBuiia SKOJIOTHYECKH 11€J1ecO00pa3HOro
IIOBE/ICHU B OBITY U TPYJOBOM AESITEIBHOCTHU B LEJIAX CO-
XPaHEHUs CBOETO 310POBbs U OKPYXKAIOIIEH IPUPOIHON
Cpelbl, 0OCO3HABATh OIIACHOCTH BO3ACHCTBUS HA KUBBIE Op-
TaHU3MBbI OIIPEJEIICHHBIX OPIraHUYECKUX BEILECTB, IIOHU-
Mas cmblca nokaszarens [IK (npeaensHo qomyctumon
KOHIIEHTPALIUH ), HOACHATH Ha IpUMeEpax CocoObl yMEHb-
LIEHUS U IPEAOTBPALICHUS UX BPEIHOIO BO3ACUCTBUSA Ha
OpPraHM3M YEJIOBEKa,

Paznen 7.
Tema 7.1. IIpakTruueckoe 3aHs-
e Ne 11




