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1. HACHIOPT ITPOI'PAMMBI YYEBHOI'O IPEJIMETA
I11.02. XUMUA

1.1. O6aacTh NpUMEHEHHs] POTPAMMBI

Pabouas nporpamma yweOHoro mnpeamera I1/[.02 Xumus paspaboraHa Ha OCHOBE
TpeOoBaHUll (enepalibHOTO TOCYIapCTBEHHOTO 00pa30BaTENbHOIO CTaHIAPTa CPEIHEro
o0miero o0pa3zoBaHMs, YTBEPXKIECHHOTO NpUKa3oM MuHHCTEpCTBA 00pa3oBaHUsS M HAyKU
Poccuiickoit @enepamu ot 17.05.2012 Ne 413; [IpumepHoii 0CHOBHOW 0Opa3oBaTeIbHOMN
MPOrPaMMBbI CPEIHETO O0IIEero 00pa30BaHus, 0I00PEHHON pelieHreM (enepabHOTO yueOHO-
METOJMYECKOr0 O0BeAMHEHHUS 10 00meMy oOpa3zoBanuio (IpoTokos oT 28.06.2016 Ne 2/16-
3); IlpumepHOii TporpamMmbl 00IIE00pa30BaATENBHON yIEOHON MUCIUTUTMHBI «XUMHUS IS
po)eCCHOHANIBHBIX 00pa30BaTEIbHBIX OpraHu3anuii, pekoMmeHaoBaHHOH DPI'AY «DUPO»
JUIS pealln3alliid OCHOBHOM npodeccroHabHON 00pa3zoBarenbHOi nporpammel CITO Ha 6aze
OCHOBHOTO o0riero oOpa3oBaHUs c MOJTy4YEeHUEM CpeIHero o0mrero
obpazoBanus(porokosiNe 3 ot 21.07.2015); Pexomenpamuii 1mo opraHuzanuu MOTyYEHUS
cpenHero oduiero oopa3oBaHus B Mpeesiax OCBOCHHUS 00pa30BaTeIbHBIX IPOrPaMM CPETHETO
npoecCHOHATLHOTO 00pa3oBaHHWs HAa 0a3e OCHOBHOTO OOMIEr0 OOpa3oBaHHS C YYETOM
TpeOoBaHuil (efepanibHBIX TOCYJApPCTBEHHBIX 00pa30BaTEIbHBIX CTAHIAPTOB U MOTYy4aeMOi
npodeccud WM CIEUUAIBHOCTH  CpPEeJHEer0 NpoQecCHOHATbHOrO 00pa3oBaHUS B
COOTBETCTBUU C MUChbMOM JlemapTameHTa rocyJapCTBEHHOIN MOJUTHKHU B cepe MOArOTOBKU
pabounx kaapos u JAI1O Munobprayku Poccun ot 17.03.2015 Ne 06-259.

[Tporpamma o6meobpazoBatenbHoil yueonoro npeamera [1J1.02 Xumus npeanazHaueHa
JUIsL WU3Y4YEHHMs] XMMUU B HpoQecCHOHaIbHBIX oOpa3oBarenbHblx opranuzauusx CIIO,
peanu3yonmx o0pa3oBaTeIbHYI0 IPOrpaMMy CpeaHEro ooiero oopa3oBaHusl B Ipelenax
OCBOEHUSI OCHOBHOM npodeccuoHanbHoN obpaszoBarenbHoi nporpamMbl CITIO (OIIOIT CITO)
Ha 0a3e OCHOBHOTO 001Iero oOpa3oBaHUs NPU MOATOTOBKE CIELUAIMCTOB CPEAHEr0 3BEHA
JUISL  CTIeMANIbHOCTEN ecTtecTBeHHOHay4yHoro mpodwmrst: 33.02.01 dapmanusa, 34.02.01
CecrtpuHnckoe 11€10,31.02.02. Axymepckoe aeno.

1.2. Mecto yueOHOro mipeaMeTa B CTPYKTYpe OCHOBHOH mpodeccuoHaIbLHOM
o0pa3oBaTe/IbHON NPOrPaMMBbI:

VY4eOubiii npeamer  «XuMHs» — U3ydaeTcs Ha  yriayOJeHHOM  YpOBHE B
obmmeoOpaszoBarensHoM 1ukiae OINOIT CIIO nHa 6a3e ocHOBHOro oOIIero oOpa3oBaHHs ¢
MOJIyY€HUEM CcpesiHero o0Iiero o0pa3oBaHUs Kak Y4eOHBIM IpeaIMeT eCTECTBEHHOHAy4YHOTO
npoduis NpopeccuoHaIbHOro 00pa3oBaHuUs.

1.3. eau u 3anaym y4eOHOro mpeaMera — TPe0OBAHHMSA K pe3y/bTaTaM OCBOCHMA
yueOHoro mpeamera: l3yuenune yueOnoro mpeamera I1J[.02 Xumwus Ha yriayOjaeHHOM
YPOBHE CpeAHEro oOIIero oO0pa3oBaHMs HANPABIEHO HA JIOCTHI)KEHHUE CIEAYIOIIMX Iieei:
JInuHOCTHBIE pe3yJbTAThl OCBOCHHS OCHOBHOW 00pa30BaTEIbHOW MPOTpaMMbl JOJIKHBI
OTpaXKaTh:

JIP.4 CdopmMupoBaHHOCTH MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKU U OOIIECTBEHHOW MPAKTHUKH, OCHOBAHHOTO Ha JHMANIOTe KYJIbTYp, a
TaKkKe pPa3IUYHBIX (OpM OOILIECTBEHHOIO CO3HAHHUS, OCO3HAHUE CBOErO0 MecTa B
MOJIMKYJIbTYPHOM MHPE;

JIP.S ChopMHpOBaHHOCTh OCHOB CAMOPA3BUTHSI 1 CAMOBOCTIUTAHUSI B COOTBETCTBUH C
00I11€YeTOBEYECKUMH IIEHHOCTSAMU M HJleallaMH TPaXJaHCKOrO OOIIECTBa; TOTOBHOCTb H
CIIOCOOHOCTH K CaMOCTOSITENIbHOM, TBOPUYECKOM U OTBETCTBEHHOM €ATEIbHOCTH;

JIP. 8 HpaBcTtBeHHOE CO3HaHME M MOBEACHHWE HAa OCHOBE  YCBOCHMS
00111e4eI0BEUECKHUX LIEHHOCTEH;

JIP. 9 rOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHHIO, B TOM YHCJIE CaMOOOpa30BaHHUIO,
Ha MPOTSHKEHUH BCEH JKM3HM; CO3HATEILHOE OTHOIIEHUE K HEMPEPHIBHOMY 00Pa30BaHUIO KaK
YCJIOBHIO YCTICIIIHON PO eCCHOHATbEHON U 00IIECTBEHHOM JEATEIHHOCTH,



JIP. 11 Ilpunatne W peanu3alyio HEHHOCTEW 310poBoro M OezomacHOro obpasa
KHU3HH, MOTPEOHOCTH B (U3NYECKOM CaMOCOBEPILIEHCTBOBAHUM, 3aHATHIX CIOPTHBHO-
03/I0POBUTEIBHOMN JEATEIbHOCTBIO, HEPUATUE BPEIHBIX MPUBBIYCK: KYpPEHUs, yIOTpeOIeHUs
AJIKOT0JIs1, HADKOTUKOB;

JIP. 12 BepexxHoe, OTBETCTBEHHOE W KOMIIETEHTHOE OTHOIIEHHE K (pu3nyeckoMy u
IICUXOJIOTHYECKOMY 3/I0POBbIO, KaK COOCTBEHHOMY, TaK M APYIHX JIOAEH, YMEHHUE OKa3blBaTh
IIEPBYIO TOMOLIb;

JIP. 13 Oco3HaHHBIM BbIOOp Oyaymied mpodeccuu W BO3MOXKHOCTEH peaTu3aliu
COOCTBEHHBIX JKM3HEHHBIX IJIAHOB; OTHOIIEHHE K NPO(ECCHOHANBHOW NEATETBHOCTH Kak
BO3MOXHOCTH Y4acCTHsl B DPELIEHUHM JIMYHBIX, OOILECTBEHHBIX, T'OCYIapCTBEHHbIX,
oOIIeHAIIMOHATBHBIX MPOOIIEM;

JIP. 14 CdopMHUpPOBAaHHOCTh AKOJOTHYECKOTO MBIIUICHHUS, TIOHMMAHHUS BIUSHUS
COLIMAJIbHO-3KOHOMHMYECKUX IPOLIECCOB HAa COCTOSHUE HPHUPOJHON M COLMAIbHOW CpENbI;
nproOpeTeHne OMbITa FKOJIOr0-HAIPABICHHON JeATeNbHOCTH;

MertanpeamMeTHble pe3yJbTaTbl OCBOCHUS OCHOBHOW 0OpPa30BaTEIbHOW MPOrpamMMbl
JIOJIKHBI OTPaXKaTh:

M.1 YMmeHHe caMOCTOSATENbHO ONPEAENATh eI AESTEIbHOCTH U COCTABJIATDH IJIaHbI
JEATEIIBHOCTH; CAMOCTOATEIBHO OCYLIECTBIIATH, KOHTPOJIMPOBaTb M KOPPEKTUPOBATh
JeSITEJIbBHOCTh; HCIOJIb30BaTh BCE BO3MOJKHBIE PECYpChl JJIsl JOCTUXKEHUS IOCTaBJIEHHBIX
Hesiell M pealn3aluy IUIAHOB JIESTEIbHOCTH; BBIOMPATh YCHEIIHbIE CTPATeTud B PAa3IUYHbIX
CUTYalUsX;

M.2 YMeHue npoayKTUBHO 0OLIaThCs U B3aUMOACHCTBOBATH B MPOLIECCE COBMECTHOM
NEeSITeIbHOCTH, YYUTHIBATh IO3UIUH JIPYTUX YYAaCTHHKOB JESATEIBHOCTH, 3(P(EKTUBHO
pasperatb KOH()IUKTHI;

M.3 BnasgeHue HaBbIKAMH I103HABATEIbHOW, Y4e€OHO-HCCIIEIOBATENbCKOW U
NPOEKTHOHN JesITeIbHOCTH, HaBbIKAaMM pa3pelieHust npobieM; ClIoCOOHOCTh U FOTOBHOCTh K
CaMOCTOSITEIbHOMY IOMCKY METOJOB pEIIeHUs MPaKTUYECKUX 3a/ady, [PUMEHEHHIO
pa3IMYHBIX METOJOB ITO3HAHHUS;

M.4 TOTOBHOCTH M CHOCOOHOCTP K CaMOCTOSITEIbHOM  HMH(OpPMalMOHHO-
MIO3HABATENILHOM  JEATENbHOCTH,  BJaJ€HHE  HaBbIKAMU  IOJIYYEHHS  HEoOXOoIuMoMn
uH(pOpMallMl U3 cJoBaped pa3HbBIX THUIOB, YMEHHME OPHEHTHUPOBATHCS B Pa3IUYHBIX
UCTOYHUKAX HMH(OpMaIMKM, KPUTHUECKH OLEHHBATh W HHTEPIPETUPOBATh HH(OpPMAIHIO,
MOJIy4aeMYI0 U3 Pa3JINYHbIX HCTOYHUKOB;

M.5 VYMeHHe HCHOIB30BATH CpPEACTBA HMH(POPMALMOHHBIX M KOMMYHUKAIMOHHBIX
texHojoruit (mamee - WKT) B pemeHMHM KOTHUTHBHBIX, KOMMYHUKATHBHBIX U
OpraHU3alMOHHBIX 33/1a4 C COOJII0JJIEeHEM TPeOOBaHUI H)PrOHOMUKHU, TEXHUKU O€30MacHOCTH,
TUTHUEHBI, pecypcocOepekeHusl, MPaBOBbIX M STHYECKHX HOPM, HOpM HHGOPMaIMOHHON
0e30I1acHOCTH;

M.7 YmeHue caMOCTOSITENBHO OLICHMBAaTh M NPHUHUMATh PEUICHUS, ONPEIEISAIOIINE
CTpAaTEruio MOBEJEHUS, C YUETOM IPAKIAHCKUX U HPABCTBEHHBIX LIEHHOCTEH;

M.8 BnaneHue S3bIKOBBIMH CPEJICTBAMH - YMEHHE SICHO, JIOTUMHO U TOYHO M3J1ararhb
CBOIO TOYKY 3PEHHUs, UCIIOIb30BaTh a/ICKBaTHBIE SI3bIKOBBIE CPEJICTBA;

M.9 Bnanenue HaBbIKaMH TO3HABATEIbHONU pedIeKCUU KaK OCO3HAHUS COBEPILIAEMBIX
JNENUCTBUI M MBICIMTEIBHBIX IPOLIECCOB, UX PE3YJbTATOB UM OCHOBAaHUM, I'PAaHUIl CBOErO
3HAHUS U He3HAHUS, HOBBIX MO3HABATENIbHBIX 33]1a4 U CPEJCTB UX JOCTUKEHHUS.

TpeboBanust kK mMpeIMeTHbIM Pe3yJbTATaAM OCBOCHHUS YIIyOJIEHHOTO Kypca XHMHUHU
JOJIKHBI OTPaXKaTh

II. 1 chopMHUpPOBaHHOCTH MPEICTABICHUI O MECTe XMMHU B COBPEMEHHOH Hay4HOMH
KapTHHE MHUpPa; NOHUMaHHUE POJU XUMHMU B (DOPMUPOBAHMM KpYyrozopa M (yHKIHOHAIBHON
IPaMOTHOCTH Y€JIOBEKA JJISl PELIEHUS IPAKTUYECKUX 3a/1ay;



II. 2 BnageHue OCHOBOMNOJIATAIOUIMMU XUMHUYECKUMHU TOHATUSIMH, TEOPHUSIMH,
3aKOHAMHU U 3aKOHOMEPHOCTSIMH; YBEPEHHOE I10Jb30BAHME XUMHYECKOM TEPMHUHOJIOTMEN U
CHMBOJIUKOM;

II. 3 BrnageHue OCHOBHBIMH METOJIAMH HAyYHOTO IO3HAHMSI, MCIIOJIB3YEMbIMH B
XUMHHU: HAOJIOZCHUE, ONUCAHWEe, H3MEpeHHe, OHKCIEPUMEHT; YyMeHHe o0paldaThIBaTh,
OOBSACHATH PE3yJbTaThl IPOBEICHHBIX OMBITOB U JAENaTh BBIBOJIbI; TOTOBHOCTh U CHOCOOHOCTh
IPUMEHSTHh METO/Ibl [I03HAHUS IPU PEILICHUH MPAKTUYECKUX 3a/1ay;

II. 4 chopmupoBaHHOCTH, yMEHHs JaBaTh KOJIWYECTBEHHbIE OLIEHKHM U IPOBOAUTH
pacyeTsl M0 XUMHUYECKUM (popMyiaM U ypaBHEHHSM;

I1. 5 BnageHue npaBUIaMu TEXHUKU O€30M1aCHOCTU MPU UCTOIH30BAHUN XUMHUYECKHUX
BEIIECTB;

II. 6 chopMHUpPOBAaHHOCT, COOCTBEHHOW ITO3UIIMHM 110 OTHOIICHHIO K XHMHYECKOM
uH(OpPMaLINH, MTOJTy4aeMOM U3 pa3HbIX HCTOYHHUKOB;

I1.7 ChopmupoBaHHOCTH CUCTEMBI 3HAHUI 00 OOIIMX XMMHUYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX, TEOPHUSIX;

I1.8 CdopMupoBaHHOCT yMEHHUW HCCIENOBAThH CBONCTBA HEOPraHMYECKHX H
OpraHMYECKUX BEUIECTB, OOBSICHITH 3aKOHOMEPHOCTU IPOTEKAHUS XUMHUYECKUX peaklui,
MIPOTHO3UPOBATh BO3MOYKHOCTh UX OCYILECTBIICHNUS;

I1.9 Branenue yMeHUsSIMH BBIBUIAaTh TUIIOTE3bl Ha OCHOBE 3HAHUM O COCTaBe,
CTPOCHHUH BEILIECTBA U OCHOBHBIX XMMHUYECKUX 3aKOHAX, MPOBEPATHh UX SKCIIEPUMEHTAIIBHO,
bopMynupys LEeNb UCCIIET0BAHUS;

II.10 Bnagenne MeTogaMH CaMOCTOSITEIIBHOTO IIJIAHUPOBAHUS U MPOBEJCHUS
XUMHYECKHX IKCIIEPHMEHTOB C COOJIOZCHUEM MpaBml 0€30MacHOil paboThI ¢ BEMIeCTBAMH U
1abopaToOpHBIM 000pyI0BaHHEM; CPOPMUPOBAHHOCTh YMEHHM OMMCAHUS, aHAIH3a U OLEHKU
JIOCTOBEPHOCTH MOJIYYEHHOI'O Pe3ysbTaTa;

I1.11 ChopmMupoBaHHOCTh YMEHUN MPOTHO3WPOBATH, AHATU3UPOBATH U OIICHUBATH C
MO3UIUI IKOJIOTUYECKOM O€30MacHOCTH MOCHIEACTBUS OBITOBOW M TNPOU3BOACTBEHHOMN
JIeSITeIbHOCTH YeJIOBEKa, CBI3aHHOH C repepaboTKOM BEIEeCTB.

1.4. Konn4yecTBOo 4acoB Ha OCBOCHHE NIPOrPaMMBbl Y4e0HOI0 peAMeTa:
MaKCHUMaJIbHON y4eOHON Harpy3ku oOy4aromerocs: 183 vaca, B ToM 4mcie:
00s13aTeNIbHOM ayTUTOPHOM yueOHO Harpy3ku oOy4atomerocst 156 yacos;
CaMOCTOSITENIbHOM paboThl 0Oyydaromerocs 15 yacos.



2. CTPYKTYPA U COAEP)KAHUE YYEBHOI'O ITPEJIMETA

2.1. O0beM yueOHOro npeaMera M BUAbI y4eOHOI padoThl

Bua yueOHo# padoThI Oovem uacos

MaxkcumanbHasi yueOHasi Harpy3ka (Bcero) 183
O0s13aTesIbHAsI Ay IUTOPHAs1 YueOHasi Harpy3Ka (Bcero) 156

B TOM YHCJIE:

JCKIMH, YPOKH 96
MIPAKTUYECKHE 3aHATUS 60
CamocTtosTenbHas paboTa HaJl MHAMBUAYAIBHBIM IPOEKTOM 15
IIpomexyTouHas arTrecTaums B popme IK3aMeHa 6




2.2. TemaTndeckuii 1iaH u conepkanue yueoHoro npeamera I1/1.02. Xumus

HaumeHoBaHue Coaep:xanue yueOHOro MaTepuaJia, 1adopaTopHble M MPAKTHYECKHE PadOThI, CAMOCTOATEIbLHAS Pad0Ta 00y4aIOIUXCH Oombe
pa3aenoB U TeM M
4acoB
1 2 3
| cemecTp
Pasnes 1. OcHOBBI OpraHM4ecKoil XUMHH.
Tema 1.1. BBenenne B | Coaepxxanue yueOHOr0 MaTepHuaJia
OpPraHu4ecKyIo ITosiBneHue U pa3BUTHE OpPraHUYECKOM XMMMU Kak Hayku. [Ipenmer oprannueckoir xumMuu. MecTo U 3Ha4€HUE OPraHUYECKON XUMUU B CUCTEME 1/1
XHMHIO €CTECTBEHHBIX HAayK. B3auMocCBsI3p HEOPraHWYECKUX M OPraHUYECKUX BEIIECTB.
KonTtposnnas padora Ne 1 (BXogHOIN KOHTPOIIb) 1/2
Tema 1.2. OcHOBHBIE Conep:xanue y4eOHOro MaTepuaJia
MOJI0KeHNs TeOPUHU XHMHYECKOe CTPOEHHE KaK MOPAJ0K COSTUHEHHS aTOMOB B MOJIEKYJIE COTJIaCHO UX BaJleHTHOCTH. OCHOBHBIE MOJIOKEHUS TEOPUU XUMUYECKOTO 1/3
XHMHUYECKOro CTPOCHHUS OpraHmyeckux coeauHeHudl A.M. bytnepoBa. VYriepoIHbIl CKeNeT OpPraHuyecKod MoJeKynbl. KpaTHOCTh XMMHYECKOM CBSI3H.
CTPOCHUs 3aBUCHMOCTH CBOHCTB BEIIECTB OT XUMUIECKOTO CTPOCHUS MOJIeKyl. M3oMepust n m3omepsl. [loHATHE 0 GYHKIIMOHABHOH TpyTIITe.
OpTraHMHeCKuX CamocrosiTeibHas padoTa 1/4
coeIMHeHU M

A.M. BbytaepoBa

Br16op TeM (HarpaBiieHuil) MHANBUIYaJIbHBIX POEKTOB:

«OxpaHa OKpYyKarolei cpeslbl OT XUMHUYECKOTO 3arpsi3HEHUS

«YTIIEBOIbI U UX POJIb B )KUBOU MPUPOAEH

«Poub yrneBosoB B Moeii Oyayieit mpoecCHOHANBHOM A TEIbHOCTI

«MertaHox: xemoduus u xeMohoOusD»

«3JTa”on: Benuyaiiiiee 6Jaro ¥ CTPAIIHOE 3710%

«CrnoxHble 3QUPHI U KX 3HAYCHUE B IPUPOJIE, OBITY U MIPOU3BOJICTBEY

«OKupsl Kak MPOAYKT MUTAHHUSA U XUMHUYECKOE CHIPHE»

«3aMeHa KUPOB B TEXHUKE HETUIIEBBIM CHIPHEM»

«HexBaTka npoJ0BOJILCTBHS KaK TI00abHast MpobiieMa YelloBeYecTBa U MYTH €€ PEIICHHD
«MBpla: mpomnuioe, HacTodIee, Oy rymiee»

«CpencTBa rUTHEHBI HA OCHOBE KHCIIOPOJCOAEPKAINX OPraHUUECKUX COETMHEHUI»
«CHHTETHYECKHE MOIOIIHNE CPECTBA: JOCTOMHCTBA U HEJOCTATKI

«bydepHble cHCTEMBI B OpraHiu3Me 4eJIOBEKay

«Bkiag yueHbIX — XMMUKOB B I0Oeny Hax ¢amu3zmoM B Bennkoit OTeuecTBEHHON BOWHE
«BnusHuE MeTo1a 3aMOpaXKMBaHMsI HA KAUECTBO MUTHEBOM BOABIY

«IMeHHBIE pEaklIMd B OPraHUYECKON XUMHM»

«MccaenoBanre opexoB MUHIAJIS HAa COJEPKAaHUE [TUAHHI-IOHOBY

Coaep:xanue y4eOHOro MaTepuaJia




Tema 1.3.

Kaaccnpuxauus u [TpuHUIHAE KIaccupUKAIMA OPTaHUIECKIX COeANHEHUH. MeXIyHapoaHas HOMEHKIIATypa U MPUHIUIE 00pa30BaHMs Ha3BaHUH OPraHUYECKUX 1/5
HOMEHKJIaTypa COEJIMHEHMUI.
OpraHu4YecKux IIpakTnyeckoe 3ansiTHe 27
BelIeCTB Brimonnenue 3aganuii no knaccuuKayyu U MEXKIyHAPOAHOW HOMEHKIIATYpe OpraHMYecKiX coennHennil. KoHcTpyrpoBaHue mapocTepKHEBBIX
MoJIeJIel MOJICKYJl OpPIaHUYECKUX BEILECTB
Tema 1.4. Coaep:kanue y4eOHOro MaTepuaJa
Kaaccnpuxanus Knaccupukanums n 0coOEHHOCTH OpraHMYecKUX peaknuid. PeaknnonHbsle 1eHTpHl. [lepBoHaualbHBIE TOHATHS O THUMAX W MeEXaHH3Max 1/8
OpPraHuYecKux OpTaHMYECKUX peakiuid. [ OMOIMTHYECKUH U TeTepONUTHUECKUI Pa3pblB KOBAJCHTHON XMMUYeCKOU cBsi3u. CBOOOIHOpATUKAIGHBIA U HOHHBIH
peaxkumi MexaHm3Mbl peaknuu. [lorsTie o Hykieoduie u anekTpoduie
IIpakTH4yeckoe 3aHsAITHE
Pemenne ynpaxxHeHu# Ha onpeziesieHNe TUIIOB XUMHUECKUX PeakIiil 1 UX MEXaHU3MOB 2/10
[Ipaktuueckas padbora Ne 1 «KadecTBeHHOE ompeieneHue yriepoaa, BOJOPOAa U XJIopa B OPraHUUECKUX BEIECTBAX) 1/11
Tema 1.5. Auaxanbl: | Cogep:kanue y4eOHOro MaTepuaja
rOMOJIOTHYECKHH Psill, | ANKaHbl. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHUE MOJEKYIbI MeTaHa. SP3-rubpuamsanus opouranel atomos yriaepoaa. 'omonornueckmii | 2/13
XMMHYecKHe psan u obmas ¢opmyna ankaHoB. CucTeMaTHdeckass HOMEHKJIATYpa ajKaHOB M pagukaioB. M3omepust yriaepomHoro ckenera. dusmueckue
CBONiCTBA, CBOICTBA aJKaHOB. 3aKOHOMEPHOCTH M3MEHEHHS (DPU3NYECKUX CBOWCTB. XMMHUYECKHE CBOWCTBA alKaHOB: raJIOTCHUPOBAHHE, JIETHAPUPOBAHUE,
NpUMeHeHue H | TEPMHUYECKOE Pa3JIOKEHHE, KPEKUHT KaK CHOCOOBI MOMYyUYeHUsI BAKHEHIINX COCIMHEHUH B OPraHUYECKOM CHHTe3€. | 'OpeHHe ajJKaHOB KakK OJIUH
CIOCOObI MOJTYYeHMsI 13 OCHOBHBIX MCTOYHHUKOB TEIJIa B MPOMBILIUIEHHOCTH U ObITy. M30Mepu3anus Kak crocod MOydyeHHs BBICOKOCOPTHOTO O€H3MHA. MexaHu3Mm
peakuy cBOOOIHOpaAuKaNbHOTO 3amenieHus. [loryuenne ankaHoB. Peaknus Bropua. Haxoxaenue B mpupojie v MpUMEHEHUE alKaHOB.
IIpakTHyeckoe 3aHsiTHE 2/15
[Mpaktuueckas pabora Ne?2 «HaxoxxaeHne MoNeKylIspHOH (OPMYNBI OPraHHYECKOrO BEHIeCTBA MO €ro IJIOTHOCTH M MAacCOBBIM JIOJISIM
QJICMCHTOB, BXOAANIUX B €I0 COCTAaB, UJIM 10 MTPOJAYKTaM CrOpaHus).
Tema 1.6. Copepxanne yueOHOr0 MaTepHaJIa 1/16
HukaoankaHbl Huknoankansl. CTpoeHUe MOJIEKYJI LuKiIoankaHoB. Obmias Gpopmyna nukioankanoB. HoMeHkIaTypa IUKI0anKaHoB. M30Mepus IMKII0aIKaHOB:
YIIIEPOJHOTO CKElleTa, MEXKIIACCOBasl, MPOCTPaHCTBeHHAs (IHc-TpaHc-u3oMepusi). Crienuduka CBONCTB IUKIOAIKAHOB C MaJbIM pa3MepoM
THUKJIA. PeaKHI/II/I MMPUCOCANHCHUA U paJUKAJIbHOI'O 3aMCIICHU .
IIpakTHYecKoe 3aHATHE
[Ipaktnueckas padora Ne 3 «Penienue skcnepuMeHTAIBHBIX 33724 Ha TOTyYeHHE OPraHMYECKUX BELIECTBY. 2/18

Tema 1.7. AnKkeHbI

Conep:xanue y4eOHOro MaTepuaJia




AJKeHBI. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYINIBI STHIICHA. SP’-rHOpHan3anus opOMTAleil aTOMOB YIJIEpoJa. G- U T-CBS3H.
I'omomornyeckuii psg u odmas Gpopmysa ankeHoB. HomeHkaTtypa ankeHoB. M3oMepusi alTkeHOB: YIIICPOJHOTO CKEJIETa, MOJOXKEHHS KPaTHOM
CBsI3H, IPOCTPAHCTBEHHAS (IUC-TPAHC-U30MEPHS), MeKKIIaccoBast, DU3NUECKHUe CBOMCTBA alIKEHOB. PeakInu 3MeKTpOpHIEHOTO MPUCOSTMHEHUS

KaK Ccroco0 nony4eHus (HyHKIMOHATBHBIX MPOU3BOAHBIX yTiIeBoAopoaoB. [IpaBuino MapKoBHHKOBA, €0 AJIEKTPOHHOE 000CHOBaHWE. Peakiim 2120
OKHCJICHUS U monuMepu3anu. [onusTiuneH kak KpyMHOTOHHAXHBIN MPOIYKT XUMHUECKOTO Mpou3BoAcTBa. [IpoMblnuieHHbIe U TabopaTopHbIe
cnoco0bl mosryueHus ankeHoB. [Ipasuio 3aiinesa. [lpumMeHneHne aJKeHOB.
CamocTosiTe/IbHAs padoTa 1/21
AHanm3 uMeroneiicst tHQopMaIliu, MOCTPOCHUE ATOPUTMA JIEATEIHHOCTH 110 HHINBUAYATEHOMY IPOEKTY.

Tema 1.8. Ankaguennl | Coaep:kaHue y4eOHOro MaTepuasa
Kraccudukanus ankaadeHOB 10 B3aHMHOMY PaCIONOKEHHIO KPATHBIX CBsi3eil B MoJieKyse. OCOOCHHOCTH AJICKTPOHHOTO U MPOCTpaHCTBEHHOTO | 1/22
CTPOCHUS CONpPSDKEHHBIX ankagueHoB. OOmas QopMmyna ankaaueHoB. HomeHkaTypa W W3oMepusi ankagueHoB. (Du3MUecKue CBOMCTBa
ankKanreHoB. XVMHYECKHE CBOWMCTBA alKaIMEHOB: PEAKIIUN MPHUCOeNWHEHNs (THAPUPOBAHUE, TAJIOrC€HUPOBAHNE), TOPEHUS U TOJMMEPH3AIIHH.
Brman C.B. JleOeneBa B MOJydeHHE CHHTETHYSCKOTO Kaydyka. BynkaHusanus kayuyka. Pesumna. MHOrooOpasue BHUIOB CHHTCTUYCCKUX
Kay4yyKOB, MX CBOMCTBa U NpuMeHeHue. IlonydyeHue ajnkaaueHoB.
CamocrosiTeJibHasi pa6oTa 1/23
AHanm3 uMeroneiicst tHQopMaIluu, MOCTPOCHUE ATOPUTMA JICATEIHHOCTH 110 HHINBUAYATEHOMY IPOCKTY.

Tema 1.9. AJKUHBI Copaepxanne yueOHOr0 MaTepHaJIa
AnkuHbl. DIEKTPOHHOE W MNPOCTPAHCTBEHHOE CTPOCHUE MOJICKYJIbI —alleTUIICHA. SP-THOpHaM3ais opoOuTaneid aTomMoB yriepoxaa. | 2/25
l'omomornyeckuit psg u obOmas Gopmyna ankuHOB. HomeHkmatypa. M3oMmepus: yriepogHOTO CKeleTa, TOJOXEHHS KpPaTHOW CBSI3H,
MexkinaccoBas. u3nueckne CBOWCTBA ATKMHOB. XMMHUECKHE CBOMCTBA aJIKUHOB: PEAKIIUH IMPUCOSTUHEHUS KaK CIIOCO0 TOyYeHsI IIOJTMMEPOB
U JpYyIruX IOJIE3HBIX NPOAYKTOB. Peakuuu 3amemieHus. I'opeHue aleTWieHa Kak MCTOYHMK BBICOKOTEMIIEPATYpPHOIO IUIAMEHH JUIsl CBAPKU H
pe3ku MetaiuioB. [lonyyeHne aneTuieHa TUPOIM30M MeTaHa U KapOuJHBIM MeToioM. [IpuMeHeHue aneTuieHa.

Tema 1.10. Apenbt Copepxanne yueOHOr0 MaTepHaJia
Apenbl. Ucropust oTkpbiTust 6eH30a. COBpeMEHHBIE MPECTaBICHUS 00 AJICKTPOHHOM W MPOCTPAHCTBEHHOM CTpOeHUH OceH3ona. M3omepus u | 2/27
HOMEHKJIaTypa ToMosioroB Oenzonia. OOmias ¢opmyna apeHoB. dusnveckue cBoiicTBa OeH3osa. XMMHUYECKHE CBOWCTBA OEH30JIA: PEaKIUU
ANIEKTPOPUIBLHOTO 3aMellleHuss (HUTPOBaHWE, TallOTCHHPOBaHHWE) Kak CHoco0 MMONYyYeHUS] XHMHUYECKUX CPEIICTB 3allUThl PACTEHHH;
MPUCOECTUHEHUs (THIPUPOBAHKE, TaJIOTCHUPOBAHNE) KaK JOKa3aTeNbCTBO HEMPEAENbHOr0 Xapakrepa OeHzona. Peakuus ropenus. [lomyuyenne
Gensora.
CamocrosiTeqbHast padoTa
AHaIu3 pecypcoB Il MHIMBUIyaTbHOTO MPOEKTA. 1/28

Tema 1.11. F'omosnoru | Coaep:kaHue y4eOHOro MaTepuajia

0eH3o0J1a B3anMHoOe BIHsiHHE aTOMOB B MOJIEKYIIE TOMOJIOTOB OeH301a (Ha mpuMepe Toiryona). Opuenranuonnsie 3¢ exTrl 3amectuteneit. Ocobernoctu | 1/29
XMMUYECKUX CBOWCTB Tosyosa. [IpuMeHenne romonoros 6eH3o011a.
IIpakTHyeckoe 3aHsiTHE 2/31

Penienue nenovex npeppaiieHuii no yriieBoaopoaam. Perenre 3aa4 no ypaBHEHUSIM PeakIUil XapakTEPHBIX JJIsl YTIIE€BOJIOPOJIOB.
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Tema 1.12. CniupThbl

Conep:xanue ydeOHOro MaTepuaJia

Cnuptel. Knaccudukanus, HoMeHKIaTypa ciiupToB. ['OMOIOrHYecKuid psi u obmas popMylia npeeibHbIX 0THOATOMHBIX clUpTOB. M3omepus. | 2/33
du3udecKkre CBOICTBA MpeNeTbHBIX OJHOATOMHBIX CIIUPTOB. BomopoaHas CBA3h MEXKIy MOJIEKYJIaMH M €€ BIUSHHE Ha (PU3MYEcKrue CBOWCTBA
CIUpPTOB. XMMUYECKHE CBOICTBA: B3aUMOJIEHCTBHE C HATPHUEM KakK CIIOCOO YCTAaHOBJICHHS HAIHYHUS THAPOKCOTPYIIHI, C TaJOT€HOBOIOPOIaMHU
KaK croco0 MoJTy4yeHHsl pacTBOPUTENEH, BHYTPU- U MEKMOJIEKYIIpHas AeTHapaTanys. Peakuus ropeHns: CiupThl Kak TOIUTHBO.
IIpakTHyeckoe 3aHsiTHE 2/35
BrimonHeHne ynpakHEHUI MO0 COCTABIEHHUIO CTPYKTYpHOW (OpMyIbl, Ha3BaHUHA Mo MexmyHapomaHoi HomeHknatype MIOITAK, crpoenuto
M30MEPOB, OMPEJICIICHNE THIIOB THOPUIM3AINH aTOMOB yriiepoja. Pernenne 1ienovyex npeBpameHunii.
Tema 1.13. Cnoco0b1 Conep:xanue y4eOHOro MaTepuaJia
noJiydeHusi cmupToB M | O0mKe crnocoObl MojyueHus: cnupToB. [lomydeHue 3TtaHona: peakius OpOKeHHUs TIIFOKO3bI, TuapaTanus dTwieHa. [Ipumenenue meraHona u | 1/36
UX IPUMEHEeHHne sTa”ona. PU3NOIOTHYECKoe IEHCTBIE METaHOJA U ATAHOJIA Ha OPraHN3M YeIOBeKa.
IIpakTH4yeckoe 3aHsAITHE
[IpoBenenne pacyéToB MO0 XUMHUUECKUM (DOpMYIIaM M YpaBHEHHUSIM PEaKIiii CIIUPTOB. 1/37
Tema 1.14. Conep:xanue yuefOHOro MaTepuaJia
MHoroaromMHbIe DTHIICHTIIMKOIIb U TIIMIEPHH KaK MPEACTABUTEH PEICIbHBIX MHOTOATOMHBIX CITUPTOB. KauecTBeHHas peakiisi Ha MHOrOaTOMHbIC CIIUpThI M ee | 1/38
CIIMPTHI MIPUMEHEHHE JIJIs1 pACTIO3HABAaHUS TIUIIEpPHHA B COCTaBE KOCMETHUECKUX cpelIcTB. [IpakTHieckoe mpuMeHEeHNe STUIICHTIIMKONIS U TIIUIEpHHA.
IIpakTHyeckoe 3aHsTHE
[TpakTnueckas padora Ne 4 «CBoiicTBa 0THOATOMHBIX U MHOTOATOMHBIX CITUPTOBY. 2/40
Tema 1.15. ®enon Copaepxanne yueOHOro MaTepHuaJia
®denoin. Ctpoenne Monekyisl herosa. B3anMHoe BAMSHHE aTOMOB B MoJieKyje (enoma. dusnueckue cBoiicTBa (heHoma. Xumudeckue cBoiicTea | 1/41
(peakiu ¢ HATpHUEM, THAPOKCHAOM HaTpusi, Opomom). [Tonyuenne denona. [Ipumenenne deHona.
CamocrosiTeqbHasi padoTa
BrimonHeHre 3aIaHMPOBAHHBIX TEXHOJIOTHYECKHUX OTepalliii HHIUBUAYAIBHOTO MPOSKTA. 1/42
Tema 1.16. Conep:xanue yueOHOro MaTepuaJa 1/43
AJabaernbl ¥ KeTOHbI | Anbaeruabl U KetoHbl. Kinaccudukamms anbaeruoB U keToHOB. CTpOEHHE MPEICNbHBIX allbJCTUA0B. DJIIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHHUe KapOOHMIIbHOH rpymibl. ['omonorudeckuit psa, oduias ¢popmyia, HOMEHKJIATYpa U U30MEpHUs MPEACNIbHBIX albAeruaoB. Ousnueckue
CBOWCTBAa TPEACNBbHBIX AIbJCTHUAOB. XHMHYECKHE CBOWCTBA NPEACNBbHBIX aNbJETHAOB: THAPUPOBAHME; KAayeCTBEHHbIE pEaKUUH Ha
KapOOHWIBHYIO TPYIITY (peakims «cepeOpsiHoro 3epKaiay, B3auMmoeicTere ¢ ruapokcuaom meau (1)) u ux nmpuMenenne s oOHapyKeHUsS
peJeNbHBIX AJIbACTHIOB B IPOMBIIIUICHHBIX CTOUYHBIX BOJIAX.
Tema 1.17. Copepxanne yueOHOr0 MaTepHaJIa 1/44
Hosyuenue u [lony4yeHue mnpenenbHBIX aibAETHIOB: OKHCICHHWE CIHPTOB, Truaparanms anetwieHa (peakuusi KyuepoBa). TOKCHUHOCTH anbIeruaoB.
npuMeHeHue [Mpumenenne GopmManpieruia 1 anetaiblernaa. AIEeToOH Kak NpelcTaBuTeNb KeToHOB. CTpoeHue MoIeKyJbl aneToHa. OCOOCHHOCTH peaKiuu
aJIbAeruI10B U okucieHus aueroHa. [Ipumenenue aneToHa.
KETOHOB
Tema 1.18. Coaep:kanue y4eOHOro MaTepuaJa
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Kap6onoBsbie Kap6oHoBsie kuciotsl. Knaccupukanus 1 HOMEHKIaTypa KapOOHOBBIX KHCIOT. CTpOSHHE TPEIebHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIOT. | 2/46
KHCJIOThI OJEeKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE KapOOKCHIBHOM rpymibl. I'oMonoruueckuil pan u odmas Gopmynia npeaeabHbIX OZHOOCHOBHBIX
KapOOHOBBIX KHCIOT. Du3mueckue CBOWCTBa TpEeAETbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIOT. XHWMHYECKHE CBOWCTBA MpeNeIbHBIX
OJTHOOCHOBHBIX KapOOHOBBIX KHCJIOT (pEakiMy ¢ MeTallaMHi, OCHOBHBIMH OKCHIAMH, OCHOBAaHHSMH U COJISIMU) KaK IMOATBEP)KICHHUE CXOJCTBA C
HEOpraHMYeCKMMHU KucloTaMH. Peakums stepudukanym u ee oOpaTUMOCTh. BnusHue 3aMmecTuTeneil B yriaeBOAOPOIHOM pajuKaje Ha CHILY
KapOOHOBBIX KHCI0T. OCOOCHHOCTH XMMHYECKHUX CBOMCTB MypaBbUHOM KHCIIOTHI.
Tema 1.19. Coaep:kanue y4eOHOro MaTepuaJa 1/47
HOJ'IyquI/Ie H HOHy‘-ICHI/Ie MpEeACIbHBIX OAHOOCHOBHBIX Kap6OHOBLIX KHCJIOT: OKHCJICHUC aJIKaHOB, aJIKCHOB, ICPBUYHBIX CIIMPTOB, aJIbACTUAOB. Baxxneimme
NpUMeHeHue MpeCTaBUTEN KapOOHOBBIX KHUCIOT: MypaBbHHAas, YKCycHas M OcH3oliHas. Beiciime mpenenbHbIE M HeNpelenbHble KapOOHOBBIE KHCIIOTHI.
KapO0oHOBBIX KMcA0T | Onrtudeckas u3oMepus. ACUMMETPUYICCKUI aToM yriepoja. [IpuMeHeHne KapOOHOBBIX KHCIIOT.
IIpakTHyeckoe 3aHsTHE
[Tpaktuueckas padora Ne5 «[loyueHne YKCYCHOM KHUCIOTHI U U3yUCHUE €€ CBOHCTBY. 2/49
Tema 1.20. Cnoxubie | Coaep:kaHue y4eOHOro MaTepuajia
3hupsI Cnoxubie 3¢upsl. CTpoeHHE U HOMEHKIIATYpa CIOKHBIX 3PHUpoB. MeKKIaccoBast ©30MepHs ¢ KapOoHOBbIMH KucioTamu. CriocoObl monydenust | 1/50
CIOXHBIX 3¢upoB. OOpaTuMoCTh peakiun dTepudukanun. [[pamenenne cnoXHEX 3(pUPOB B MUMIEBOH U MapPIOMEPHOI MPOMBINIICHHOCTH.
IIpakTnyeckoe 3ansiTHe 1/51
BrinosiHeHue ynpaXHEHUH B HAITMCAHUM PEaKIUi dTepruUKaium
Tema 1.21. Kupsl Conep:xanue y4eOHOro MaTepuaJia 1/52
JKupsl kak ciioxxHbIe 3UPHI TIUIEPUHA U BBICIINX KapOOHOBBIX KHCIOT. PacTuTeNnsHbIC U )KUBOTHBIE XKHUPHI, NX cOcTaB. DU3NUYECKUE CBOWCTBA
KUPOB. XUMUYECKHE CBOWCTBA XKHUPOB: THAPUPOBAHKE, OKUCICHHE. [ MIIPOJIN3 Wil OMBUICHHE KUPOB KaK CIIOCOO MPOMBIIUIEHHOTO TOTYYSHHS
coJieil BBICIINX KapOOHOBBIX KUCIOT. [IpuMeHeHne KupoB.
Tema 1.22. Morommue | CoaepskaHue y4eOHOro MaTepuaJia 1/53
cpencrsa MpbLI4 KaK COJIM BBICIIUX KapOOHOBBIX KUCIIOT. Motolie cBoicTBa Mblia. CHHTETUYECKHE MOFOIIIUE CPECTBA
Tema 1.23. IlonsiTHe Copepxanne yueOHOr0 MaTepHaJia
00 yrieBoaax. Vrnesoapl. Kiaccubukamust yrieBomoB. Dusnueckne CBOWCTBA M HAXOKIAECHHE YIJIEBOJIOB B Mpupoae. [Ioko3a Kak ampaerugocnupt. | 1/54
MoHocaxapuabl. XuMHYeCKre CBOMCTBA TIIOKO3BL: AallWIIMPOBAaHHE, AIKWIMPOBAaHHE, CIUPTOBOE M MOJIOYHOKHCIOE OpoXKeHHe. JKCIepUMEHTAbHBIE
J0Ka3aTeNbCTBA HAJMYMA aNbJIETHIHOW W CHHUPTOBBIX Ipynm B rimoko3e. [lomydenue riroko3sl. PpykTo3a Kak M30Mep TIIOKO3bl. Pubo3a u
JIE30KCUpU003a.
CamocrosiTeqibHasi paboTa
OdopmieHne NpakTHYECKON YaCTH HHINBUAYAIBHOTO MMPOEKTA. 1/55
Tema 1.24. Copepxanne yueOHOr0 MaTepHaJia
Jucaxapuasl. Baxneiimme nucaxapuisl (caxaposa, JIakT03a, MalbTo3a), UX CTPOCHHE M (pU3MYECKHe CBOWCTBA. ['MApONM3 caxaposbl, JIAKTO3bl, MAIBTO3bL. | 1/56
IMoamncaxapuasbl. Kpaxman u memmono3a Kak OMOJOTHYECKHE MOJTMMEPHl. XMMHUYECKHE CBOMCTBA Kpaxmaia (THAPONIN3, KauyeCTBEHHAs peakmusl ¢ WOJOM Ha

KpaxMall M ee PUMEHEeHHe JUIsi OOHAPYKEHHsI Kpaxmala B MPOAYKTaX MUTaHus). XHUMHUYECKHE CBOWCTBA IEJUTIONI03bI: THAPOIU3, 00pa3oBaHue
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CJIOKHBIX S(I)I/II)OB. HpI/IMCHeHI/IC U Ouoyioruyeckas POJIb YTJICBOOOB. Oxucnenue YIJIeBOAOB — HICTOYHUK SHCPI'UM JKUBBIX OPraHru3MOB.

Tema 1.25 BoJsiokHa

Copaeprxanue yuedOHOro MaTepuajia

[TonrsiTre 00 MCKYCCTBEHHBIX BOJOKHAX HA MIPUMEpPE alleTATHOTO BOJIOKHA. 1/57
Tema 1.26. Coaep:kanue y4eOHOro MaTepuaJa 1/58
HNnentunduxanus WpenTndukanusi opraHudeckux cCoeqMHEHNH. | eHeTHuecKas CB3b MEKY KIaccaMy OPraHMYECKUX COCTUHEHUH.
OpPraHuYecKUux Kontpoasnas padora Ne 3 «Kucnopoacoaepskaiine OpraHn4ecKiue BelIecTBay 1/60
COeIMHEeHUH. IpakTHYecKoe 3aHsITHE
IMpakTrdeckas pabota No6 «PereHne SKCIIepUMEHTAIBHBIX 3334 10 TeMe «I'eHeTHYeCKask CBsI3b MEK/Ty KJIACCAMHU OPraHMIECKUX COSMHCHUI». | 2/62
Tema 1.27. AMUHBI Conep:kanue y4eOHOro MmaTepuasa
Awmunbl. [lepBuuHbIe, BTOpHYHbIC, TPETUUHBIC aMuHbI. Kitaccu(ukanuss aMHHOB TI0 TUITY YIJIEBOJOPOIHOIO pajuKaia U 4uciy amuHorpymnm B | 1/63
MOJIEKyJle. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHUE NpelesbHBIX aMUHOB. dusnyeckue cBOiiCTBa aMHHOB. AMHMHBI KaK OpraHHYECKUe
OCHOBaHUS: peakUMu C BOAOH, kucioramu. Peaknust ropenusi. IlomydeHune aMuWHOB alKWIMPOBAaHHMEM aMMHAKa M BOCCTAHOBJIECHHUEM
HUTPOIIPOU3BOTHBIX YIIIeBO0POJOB. [IprMeHeHne aMUHOB B (JapManieBTUYECKON TPOMBIIIUIEHHOCTH.
Tema 1.28. AunjauH Conep:xanue yueOHOro MaTepuaJia 1/64
AHWINH KaK [IPeICTaBUTEIb apoMaTnieckux aMuHoB. CtpoeHre anunuHa. [IpuunHe! ocnabieHnst OCHOBHBIX CBOIMCTB aHWJIMHA B CPABHEHUH C
aMUHAMH TIPEISTBHOTO psa. XUMUYECKHE CBOMCTBA aHITMHA: B3AUMOJIEHCTBHE C KUCIOTaMH, OpOMHO# BOZIOH, OkHcIeHne. Peakiusa 3uHuHA.
AHWINH KaK CBhIPBEC IJI NPOM3BOACTBA aHWJIMHOBBIX KpaCHTeJ’Ieﬁ. CuHTE3bI Ha OCHOBE aHMIMHA.
Tema 1.29. Conep:xanue yueOHOro MaTepuasia 1/65
AMHHOKHC/IOTHI AmuHokucnotel U Oenku. CoctaB m HoMeHKIaTypa. CTpoeHHe aMHUHOKUCIIOT. ['OMOJIOTMUECKUH Psi MPENeNbHBIX aMUHOKUCIOT. M3omepus
NMPEACIbHLIX AMUHOKHUCIIOT. dusnyeckue cBOMCTBA NpEACIbHBIX aMUHOKHUCIIOT. AMHMHOKHCIIOTEI KaK aM(i)OTepHBIe OPraHn4CCKUC COCIUHCHUA.
Tema 1.30. Ilentuasl | Coaep:kaHue y4eOHOro MaTepuasia 1/66
Cunres nentuaos. [lentuanas cesi3e. buonornueckoe 3HaueHUE 0-aMUHOKHCIOT. O0IacTH NPUMEHEHHUSI aMHUHOKHCIIOT.
IIpakTHyeckoe 3aHsiTHE 1/67
Penienue 3a1au Ha HanrcaHWE YPaBHEHUM peaklid MOJTUKOHJICHCAIIMY U TUAPOJIN3a MENTUIOB.
Tema 1.31. beaku kak | Coaep:kaHue y4eOHOro MaTepuaja
NpUPOIHBIE benku kak npuponHeie Ouononmmepbl. CoctaB U crpoeHre OenkoB. OCHOBHBIE aMUHOKHMCIIOTHI, 0Opasyronue Oeiaku. XuMudeckue cBoicTBa | 1/68
OHonmoIMMeEphI 0eJIKOB: THMAPOJIN3, ICHATypanys, KaueCTBEHHbIE (IIBETHBIC) PEaKIMU Ha OENKH.
IIpakTHyeckas padora Ne7 «lccienoBanne CBOMCTB OEITKOBY. 1/69
Tema 1.32. 3nauenue Coaep:xanue yueOHOro MaTepuasa
0eJIKOB [IpeBpamenns 6en1KoB NHUIM B opranu3me. buonornyeckue GyHkyun 6e1akoB. JJOCTHKEHUs B M3yYEHUU CTPOSHHS U CHHTE3a OEJIKOB. 1/70
Hroro 3a | cemecTp:
MaxkcumanbHasi yuyeoHas HATPy3Ka 70
B TOM YHCJIe 00s13aTeJIbHAs ayIMTOPHAsl ydeOHasi Harpy3Ka 64
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IIpakTH4Yeckue 3aHATHS

16

CamocTosiTeqibHasi paG0oTa HaJA HHAUBUAYAJIbHBIM MPOEKTOM 6
Il cemecTp
Tema 1.33. Coaep:kanue y4eOHOro MaTepHaJa
A3zoTcoaep:xauue A3oTCcoaepKalye TeTepOIUKINYecKie coequHeHus. [IMppon W NMUpUANH: SIEKTPOHHOE CTPOEHHE, apOMAaTHYEeCKHil XapakTep, pa3iinihe B 212
reTepolNKInYecKue MPOSIBJICHUH OCHOBHBIX CBOMCTB.
COCAMHEHUS CamocTtosiTesqibHasi padoTa
[ToaroroBka MpakTHYECKOW YaCTH HHIUBUAYAITBHOTO TIPOEKTA. 1/3
Tema 1.34. Conep:kanue y4eOHOro MmaTepuaja
HyxkJienHoBbIe HyxnennoBble KUCIOTHI: cocTaB U cTpoeHue. Ctpoenne HykiaeotuaoB. CoctaB HyknenHoBbIX kucioT (JJHK, PHK). Ponbs HykiIeMHOBBIX KUCIOT B 2/5
KHCJIOTBI KHU3HEJESSITETbHOCTH OPTraHU3MOB.
CamocrosiTeibHas pabora
[TonroToBKa Mpe3eHTaINH K 3aIUTe HHANBUIYAIEHOTO MTPOEKTA. 1/6
Tema 1.35. Conep:xanue y4eOHOro MaTepuaJia
BbicokoMosIeKyJISIpH Bricokomonekymnsipasle coenuHeHus. OCHOBHBIE TIOHSTHS BBICOKOMOJICKYJISIPHBIX COCIWHEHUN: MOHOMEp, TOJIUMEp, CTPYKTYpHOE 3BEHO, 217
ple COeTUHEHUsI. crenieHp nonuMmepusanmuu. Krnaccupukanus nomumepoB. OCHOBHBIE CIIOCOOBI IONYYEHUS BBICOKOMOJICKYISIPHBIX COCIWHEHHH: peaKInu
MOJIMMEPH3AIMA W TOoNUKOHAeHcanu. CTpOoeHHe W CTPYKTypa IOJMMEPOB. 3aBUCHMOCTh CBOWCTB IOJUMEPOB OT CTPOSHUS MOJIEKYII.
TepMOHJIaCTI/I‘IHBIe U TEPMOPCAKTUBHBLIC ITOJIMMCPLI. HpOBOI[S[HlI/Ie OpPraHvu4eCKUc IMOJHUMEPHI. Kommo3utHbie MaTepualbl. HepCHeKTI/IBBI
HCIIOJIb30BaHUA KOMIIO3UTHBIX MAaTCPUaAJIOB. KJ'IaCCI/I(i)I/IKaI_[I/IH BOJIOKOH. CHHTETHYECKHE BOJIOKHA. HOJ’II/IS(bI/IpHBIe 1 MMoJIMaMHJHBIC BOJIOKHA, UX
CTpoeHwme, cBoiicTBa. [IpakTHdeckoe HCIoNb30BaHNe BOJIOKOH. CHHTETUYECKHE TUIEHKH: W3OJIANUS JJIs TIPOBOJIOB, MEMOPAHBI JJIsi ONPECHEHUS
BOJIBI, 3aIIUTHBIE TUIEHKHU JJIs1 aBTOMOOWJICH.
CamocTtosiTeqibHasi padoTa
JlopaboTKa HHAMBUIYIGHBIX MPOSKTOB C YUETOM 3aMeYaHui 1/8
Tema 1.36. Copepxanne yueOHOr0 MaTepHaJIa
epcnexTuBpI HoBsle TexHOIOTHY NaNbHEUIIIETO COBEPIICHCTBOBAHUS IMOJIMMEPHBIX MaTepraioB. CHHTETUYECKHE IJICHKH: TIACTBIPH, XUPYPTUIECKHUE 1/9
HCTOJIB30BAHNA noBsi3ku. HanoTexHomorun
MOJTUMEPHBIX CamocTosiTesibHasi paboTa
MaTepHaJIOB B [loaroroBka 3aKITFOYUTEIHLHON YaCTH HHIUBUAYAIBHOTO IMPOEKTA 1/10
MeTUuInHE
Paznen 2. TeopeTuyeckne 0CHOBBLI XMMUH
Tema 2.1. CTpoeHue Coaep:xanue y4eOHOro MaTepuasa
aToma. Crpoenue BemectBa. CoBpeMeHHas MOJeNnb CTpoeHMs aroma. Jlyamm3am osnekrpoHa. KBantoBble umcina. Pacmpenenenue snextpoHoB mmo | 2/12

OHCPIreTUYCCKUM YPOBHAM B COOTBCTCTBHU C HNPHUHIUIIOM HauMCHBIICH OHCPIruu, IMpaBUIOM Xsz[a U TNPUHOUIIOM HayJ'II/I. 3J'I€KTpOHHa$I
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KoH(purypanus atoma. Kiaccudukaiuss XUMHUECKHX JJIEMEHTOB (s-, P-, d-amementsl). OCHOBHOE W BO30YXKACHHBIE COCTOSHUS aTOMOB.
BasneHTHbIE JIEKTPOHBI.

CamocTosiTesibHas padoTa

[NoaroTtoBka npe3eHTaAMH K 3aIIUTE HHAWBUAYAIBLHOTO MIPOEKTA. 1/13
Tema 2.1.1. Ctpoenne | Coaep:kaHue yueOHOro MaTepuaJa
d-31iemenToB Oco0eHHOCTH CTPOEHUS PHEPTETHIECKUX YPOBHEH aTOMOB d-32I€MEHTOB. 1/14
IIpakTnyeckoe 3ansiTue
Permrenvie 3amay u ynpakaennii. CocTaBIeHHe IIEKTPOHHO-TpadhuIecKuX GOPMYII CTPOCHUS aTOMOB 2/16
CamocrosiTeibHas pabora
CocTaBreHue CHMCKa UCTIONb30BAHHOM TUTEpaTYphl K TEME WHANBHULYaJTLHOTO MIPOEKTa 1/17
Tema 2.2. Conep:xanue yueOHOro MaTepuaJia
Hepuonneckasn [lepuoauueckas cucTeMa XuMHYeckHX snemeHToB J.W. Menneneesa. ®dusmueckuii cmbica Ilepuoamueckoro 3akona JI.M. Menneneesa. | 3/20
CHCTEMA XUMMYECKUX | TThyupppr 1 3aKOHOMEPHOCTH M3MEHEHHs CBOMCTB JJIEMEHTOB M HX COEJMHEHHMH MO MepHojaaM M TpymmaMm. MHpOBO33pEHUYECKOE M HAYYHOE
JJIEMEHTOB 3nauenue Ilepuonuyeckoro 3akona JI.M. Menneneesa. ITpornosst JI.M. Menneneepa. OTKpbITHE HOBBIX XMMHUUYECKHX DJIEMEHTOB.
AU. Menneneesa. CamocrosiTeibHas padoTa
[lonroroBka K 3ammTe MHANBUIYAITBHOTO POSKTA 1/21
Tema 2.3. Copaepxanne yueOHOr0 MaTepHaJIa
DJIeKTPOHHASA DJeKTPOHHAs TPUPOAA XUMHUYECKOW CBS3U. DJICKTPOOTPHIATEIbHOCTh. KOBaJlieHTHAs CBsI3b, €€ Pa3HOBUIHOCTH M MEXaHU3Mbl oOpazoBanus | 2/23
NMpHUpPoOAa XUMHYeCKOil | (0OOMEHHBIN U TOHOPHO-aKLIEeNTOPHBIN). MloHHas cBA3b. MeTamnnueckas cBsi3b. BomopoaHas cBs3b. MeXMONEKYIApHBIE B3aUMOIEHCTBHUSL.
CBA3M. CamocrosiTe1bHas padoTa
[loaroroBke K 3aMuTe MHANBUIYAITBHOTO POEKTA 1/24
IIpakTH4YecKoe 3aHATHE
CocTaBiieHHe anropurMa 1o reMe « TUIbl XUMHYECKON CBA3M» 1/25
Tema 2.4. Conep:xanue yueOHOro MaTepuaJia
Kpucranimueckne | Kpucrammueckne u aMopdubie BemecTsa. THITBI KPHCTATIMYECKAX PEIIETOK (ATOMHAS, MOJEKY/IPHAS, HOHHAsI, METa/I4ecKas). 3aBUcCHMocTh | 2/27
aMop(HEbIe BEMECTBA. | (hy3uuecKHX CBOMCTB BEIIECTBA OT THIIA KPHCTALIMYECKOil pemreTku. [IpuuuHbl MHOrooGpasus BemiectB. COBPEMEHHbIC MPEICTABICHUS O
CTPOCHUH TBEPABIX, JKUAKHX U Ta3000pa3HbIX BemecTs. JKuIknue KpucTasibl.
Tema 2.5. Conep:xanue y4eOHOro MaTepuasa
XumMnueckue XuMH4eckue peakuuu. ['OMOreHHbIe W TreTeporeHHble peakuuu. CKOpOCTh peakluH, €€ 3aBUCHMOCTh OT pa3iiMuHbIX (akTtopoB: npuponas! | 3/30
peaKuuu. pearupyoimx BelecTB, KOHIIGHTPAIH PearupyoNIuX BEIIecTB, Temreparypsl (pasmio Bant-I'odda), miomanm peakiimoHHONW TOBEPXHOCTH,

HaJIM4Us KaTajau3aTopa. DHEprusl aKTHBalWU. AKTHBHPOBAaHHBIA Komruiekc. KarammzaTopel m Katanu3. Poip karanm3aTopoB B MpHpoOnE H
IPOMBILUICHHOM ITPOU3BOJCTBE.

IIpakTHYeckoe 3aHATHE
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Pemenue 3aga4 no teMe « X MUMHYCCKHUE pCaKkum»

1/31

Kontpoannas pa6ora Ne 4 1/32
CamocTtosiTeqbHasi padoTa
3amuTa HHIUBUAYAITEHOTO TPOSKTa 1/33
Tema 2.6. [lonsitue 00 | Coaep:kaHue yueOHOro MaTepuaJa
JHTAJIbIIMU U IToustre 00 dSHTAABNMK W SHTponuu. DHeprus I'mO6ca. 3akon I'ecca u ciemcTBusS u3 Hero. TemmoBble 3(p(eKThl XMMHUYECKUX peakimii. | 2/35
SHTPONHUH. Tepmoxumuueckue ypaBHeHHs. OOpaTuMoOCTh peaknuid. XUMHUecKoe paBHOBecue. CMelleHHe XUMHYECKOTO paBHOBECHS MOJ JACHCTBHEM
Pa3InMYHbIX q)aKTOpOB: KOHOCHTpAallMKM PCArCHTOB WM IPOAYKTOB pPCAKIUH, AABJICHUA, TCMIICPATYPHIL. Ponb CMCHICHUA PAaBHOBECHUA B
TEXHOJIOTHYECKHUX MPOoLeccax.
Tema 2.7. lucnepcunt | Coaep:kaHue y4eOHOro MaTepuasia
e cuctembl. Kosutonan | JTucniepcusie cuctembl. Komtonaasie cucteMsl. VIcTHHHBIE pacTBOPHI. PacTBopeHne Kak (H3HKO-XxuMHYeckuil mpoiecc. CrocoOsl Beipaxenus | 2/37
ble CHCTEMBI. KOHIIGHTPALMK PACTBOPOB: MAacCOBasl A0JIsl pACTBOPEHHOI'O BELIECTBA, MOJISIPHAS M MOJISIIbHASA KOHLEHTpauyu. TUTP pacTBOpa M TUTPOBAHHUE.
Hcrunnbie pacTBophbl. | [IpakTHYecKoe 3aHATHE
O3HaKOMJIGHUE CO CBOWCTBAMU JUCIICPCHBIX CHCTEM 1/38
IIpakTH4Yeckoe 3aHATHE
"[IpuroToBienne pacTBopa 3aJaHHOI KOHIIEHTpAIUH'" 2/40
IIpakTyeckoe 3ansiTHE
Pemenwne 3anad no teme «PacTBops» 2142
Tema 2.8. Peaknun B | Cogeps:kanue y4eOHOro MaTepuaJia
pacTBOpax Peakin B pacTBOpax 3JeKTpoauTOB. KadecTBeHHbIC peakiMi Ha HOHbI B pacTBope. KHCIOTHO-OCHOBHBIC B3aUMOJCUCTBHS B pacTBopax. | 2/44
3JIEKTPOJINTOB. AmpoTtepHocTs. MonHOE nipoun3sBesieHre Boabl. Bonopoaublii okaszarens (pH) pacteopa.
IIpakTHYecKoOe 3aHATHE
CocraBieHue CXeM 3JeKTPOIUTHIECKON AUCCOLUALIMH COJICH, KHCIIOT, OCHOBAaHHUH 2/46
IIpakTHyeckoe 3aHATHE
CocTaBieHue ypaBHeHUH peakliii HOHHOr0 0OMeHa HEOPTraHMYECKHUX COeTMHEHMM. 2/48
Tema 2.8.1. I'mapoims | Cogep:kaHue y4eOHOro MaTepuaJia
coJieid Omnpenenenne ruapoinsza. CymHOCTh TUAponu3a. ['MApOIM3 OpraHMYecKHX W HeopraHWveckux BemiecTB. I[Ipomecchl, mporekaromme npu | 2/50
THAPOJIN3C 110 KaTUOHY, II0 AaHHOHY. 3HaueHne ruapojini3a B OMOJIOTHYECKUX OOMEHHBIX mponeccax. HpI/IMeHeHI/Ie ruapojin3a B
IIPOMBIIIJICHHOCTH.
IIpakTHyeckoe 3aHATHE
I'mpponusa coseli pa3HbIX TUIIOB. 2/52
Tema 2.9. Coaep:xanue yueOHOro MaTepuasa
OxucanTeabHo- OKHCITUTETHHO-BOCCTAHOBUTEIILHBIC PEAKIIMU B MPUPO/IC, MPOU3BOACTBEHHBIX MPOIECCAX U JKU3HEACATSIbHOCTH oprann3MoB. OkuciutenbHo- | 4/56
BOCCTAHOBHTEJIbHBIC | BOCCTAHOBHTENbHBINH NoTeHIMaN cpeasl. Juarpamma Ilyp6s. [loBenenne BemecTs B cpeax ¢ pa3HbIM 3HaueHHeM pH. MeTobl 5eKTpOHHOTO
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peakuuu. AJIEKTPOHHO-WOHHOTO OajaHca.
IIpakTHyeckoe 3aHATHE
CocraBnenre ypaBHEHHIH PEaKIUii OKHCICHUSI—BOCCTAHOBIICHHUS, TIOA00P KO3 (DHUITMEHTOR B HAX 2/58
Tema 2.10. Copaepxanne yueOHOro MaTepHuaJia
FanpBannyeckni XUMHYECKHE UCTOYHUKH ToKa. CTaHAapTHBIN BOAOPOIHBIH d1eKTpoa. CTaHIapTHBIN 31€KTPOIHBIN HOTEHIHAI CHCTEMBI. Psijl cTaHIapTHBIX 2/60
JIEMEHT 9JIEKTPOAHBIX MOTEHIMATI0B. HanpaBneHue OKMCINTENbHO-BOCCTAHOBUTEIBHBIX PEaKIHH.
Tema 2.11. Conep:xanue y4eOHOro MaTepuaJia
nexTposus. DJEKTPOJIM3 PacTBOPOB M paciiiaBoB coJjiell. [Ipoiecchl, mpoTekarome Ha KaToae W aHoje. [IpakTHueckoe NMpUMEHEHHE JJeKTpoim3a ajst | 2/62
MOJTYYCHUS MENOYHBIX, IEIIOYHO3EMENTbHBIX METAIOB U aJIFOMHHUS.
IIpakTHyeckoe 3aHATHE
CocraBneHue ypaBHCHUN PEaKIIUii JIEKTPOJIM3a PaCIJIaBOB M BOJIHBIX PACTBOPOB. 2/64
Tema 2.12. Koppo3us | Coaep:kanue y4eOHOro Mmarepuajia
MeTa110B Buiel Koppo3uu MeTaioB. XUMHYECKast KOPPO3Hs. DIEKTPOXHUMHUUECKast Kopposus. CKopocTs Koppo3ur. CriocoObl 3alIUThHl METAIOB OT 2/66
KOPPO3HH.
Paznen 3. OcHOBBI HeOPraHu4ecKoil XUMUH
Tema 3.1. O6man Conep:xanue yueOHOro MaTepuaJia
XapaKTepuCTHKA O6mias xapakrepuctrka 3memMeHToB |A—IIA-rpynm. Oxcuapl 1 TepOKCUABI HATPHSI U Kamusl. Pacro3naBanie KaTHOHOB HaTpus U kanus. Comu
3aemeHTOB |A-I11A- HATPHUs, Kajus, KaJbllUsl U MarHus, UX 3HAYCHHUE B MPHUPOJIC U JKU3HU 4YesioBeKa. JKecTKOCTh BOIBI M CIOCOOBI ee ycTpaHeHus. Kommekcheie | 2/68
rpyni. COCJIMHEHHSI ATFOMUHUSI. AJTFOMOCHIINKATHI.
Tema 3.2. MeTajlibl Conep:xanue yueOHOro MaTepuasia
IB-VIIB-rpynn Meramisl IB-VIIB-rpynn (Mens, muHk, xpom, mapraneir). OcobeHHOCTH cTpoeHuss atomoB. OOrue (usnueckre M XuUMHUUYeckue cBoiicta. | 2/70
[Nony4yenue n npumenenre. OKCUIBI U TUAPOKCUIBI 3THX METAIIOB, 3aBUCUMOCTh UX CBOMCTB OT CTEIICHHM OKHCIICHUS dJieMeHTa. BaxHelme
coin. OKUCTUTENbHBIC CBOMCTBA COJIEH XpoMa M MapraHIia B BBICIICH cTeneHn OKuciieHHs. KoMITIeKCHbIe COeIMHEHUs] XpoMa.
IIpakTHYecKoe 3aHATHE
Pemenue 3anau no teme «MeTasuib 2[72
Tema 3.4. O6man Coaep:xanue yueOHOro MaTepuasa
XapaKkTepucTHKa O6mas xapaktepuctuka 31emMeHtoB IVA-rpymnel. CBoiicTBa, mosydeHne W npumeHenue yriss. CHHTe3-ra3 Kak OCHOBa COBpeMeHHOH | 2/74
37eMeHTOB |VA- MIPOMBINICHHOCTH. AKTUBUPOBAaHHBINA yroiib Kak ancopOeHT. HaHoCTpyKTypbl. MHUpOBBIE TOCTIKEHHUS B O0JIACTH CO3JIaHUS HAHOMATEPHAJIOB.
rpynmbl. DJEeKTPOHHOE CTPOCHHE MOJIEKYJbl yrapHoro rasa. [lomydeHune u mpuMEHEHHE yrapHoro rasa. buomormueckoe AeWCTBHE yrapHOTO rasa.

KapOuap!l kanbius, anroMuHus U kene3a. KapOoHaTsl U ruipokapOoHaTel. KpyroBopoT yriieposa B )KHUBOH U HE:KUBOW npupoje. KauecTBeHHas
peakius Ha KapOoHaT-HOH. OHU3NUecKre U XUMUIecKre cBoicTBa KpeMHnsa. Crianbl u cumuiuasl. Oxenn kpemuuns (IV). KpemaneBbie KUCIOTHI
1 ux conu. CHIIMKaTHbIE MUHEPAJIBl — OCHOBA 36MHOM KOPBI.

Tema 3.5. Oomas

Coaep:xanue y4eOHOro MaTepuaJia
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XapaKTepucTuKa OOmas xapakrepucTuka 3meMeHToB VA-rpynnbl. Hurpunsl. KadyecTBeHHas peakuuss Ha MOH aMMOHHS. A30THash KUCJIOTa KaK OKUCIHTENb. | 2/76
3JIeMeHTOB VA- Hutpatel, ux ¢usndeckne M XMMHYECKHE CBOMCTBa, mpuMeHeHne. CBoicTBa, momydeHue u npumeHerne dochopa. Pochun. docdopHbie
rpynmsbl. nosiocopHble KUCIOTH. bronorudeckas poib dhocdatos.
Tema 3.6. O6mas Copaepxanne yueOHOr0 MaTepHaJa
XapaKkTepUCTHKA OOmas xapakrepuctuka 3meMeHToB VIA-rpymmel. OcoOble CBOWCTBa KOHIIGHTPHPOBAHHOW CepHOW KHCIOThl. KauecTBeHHble peakumu Ha | 2/78
3jieMeHTOB VIA- cynbbua-, cynbPpur-, u CynbhaT-noHBL
rpynimsbi.
Tema 3.7. O0man Coaep:xanue y4eOHOro MaTepuaJia
XapaKTepucTHKA O6mas xapaktepuctuka 31eMeHToB VIIA-rpynmer. OcobenHocTH XUMUU QTopa. ['anoreHoBoJOpoAbl U UX MojdydeHue. ['ajJoreHoBogopoIHbIE
37eMeHTOB VIIA- KHCIIOTHI ¥ UX coji. KauecTBeHHbBIC peakiliy Ha rajJoreHuI-uoHsl. Kucioposconepkaiine coeauHeHus xiaopa. [IpuMeHenue rajioreHoB u ux | 2/80
IpyNIkL. BAKHEHUIINX COCAUHEHUM.
Tema 3.8. Conep:xanue yuefOHOro MaTepuaJia
Baaropoanbie ra3ni WnepTHbIe nitn 61aropoHbIe Ta3bl: MOJNIOKEHHE B IIEPHOINIECKON cucTeMe XuMuieckux snementos .M. MenneneeBa, cTpoeHHe aTOMOB, 1/82
o0Omrast xapakrepuctuka. Ou3mueckre n xuMudeckne corictBa. OCHOBHBIE coefHeHus. [[puMeHeHne 61aropoJHbIX ra3oB.
IIpakTH4yeckoe 3aHsAITHE
Pemenue 3amau mo teme «HemeTtamib 2/84
KontposibHasi pagora Ne5. 1/85
Tema 3.9. Copepxanne yueOHOr0 MaTepHaJIa
HUnentudurkanus OO01re MPUHITUITEI XUMUYECKON MISHTU(PUKAIINH U KOJIMYECTBEHHOTO aHAJIM3a BEIIECTB Ha OCHOBE M3yUEHHBIX PaHee 3aKOHOMEPHOCTEH 1/86
HECOPraHUYCCKUX XUMUYCCKUX ITPOUECCOB U CBOICTB HCEOPTraHNYCCKUX BCHICCTB. KadecTBeHHBIN aHAIN3 U KOJIUYECTBEHHBIN aHAIN3. X UMUYECKHE METOAbI
BelIeCTB U HOHOB. aHanm3a, GU3NKOXUMHYECKHE METO/Ibl aHaJIM3a U PU3MYECKHe METO/Ibl aHam3a. KauecTBeHHbIC aHATMTUYECKUE peakinu. | eHeTrnyeckas CBsI3b
MEXJTy KJIacCaMHU HEOPTaHMYECKUX COCTMHEHMIA.
IIpakTH4yeckoe 3aHATHE
[lenouka SKCIEPUMEHTAIBHBIX IPEBPALLEHUN 10 HEOPraHUYECKON XUMUU 2/88
IIpakTHyeckoe 3aHsATHE
CocTtaBneHue TaOJIMIIBI [0 CHCTEMATHU3aIIMK 3HaHUH 10 TeMe « OCHOBHBIE KJIACChl XUMHYECKHX COSTMHEHUID 1/89
Tema 4. Xumust v )KU3Hb
Tema 4.1. Hayunbie | Coaep:kaHue yueOHOro MaTepuajia
MeTOAbI IO3HAHUSA B HayuHnbie MeTO/bl MO3HAHUS B XUMHUH. Vcrounumkn xummdeckod wuHpopmarmu. [louck wH(bOpMaIlmu 1O Ha3BaHHsAM, uaeHTHukaropam, | 1/90
XHMHH. CTPYKTYPHBIM (hopmymnaM. XUMHUYECKUN aHAIN3, CHHTE3, MOACTHUPOBAHIE XUMHUYECKHUX TIPOIIECCOB U ABJICHUHA KaK METOJIbI HAYYHOTO TO3HAHHA.
MaremaTHyeckoe MOJAEITHPOBAHHE IMPOCTPAHCTBEHHOTO CTPOCHHS MOJEKYJ OpraHuueckux BemecTB. CoBpeMeHHbIE (DHU3MKO-XMMHYECKHE
MCTO/Ibl YCTAHOBJICHUS COCTaBa U CTPYKTYPhI BEUICCTB.
IIpakTHyeckoe 3aHITHE
CpaBHHTeJIbHAs TA0JMIIA METO0B aHAJIU3A 1/91
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Tema 4.2. Xumus "

Conep:xanue yueOHOro MaTepuaJia

3710pOBbe. Xumus u 310poBbe. JlekapcTBa, pepMeHTbI, BATAMUHBI, TOPMOHBI, MUHEpaJIbHbIC BObL. [Ipo0ieMbl, CBSi3aHHbIC C IPUMEHEHHUEM JICKapCTBEHHBIX | 1/92
npenapaToB. BpenHple npuBBIYKM M (aKTOpPbI, paspylIarolliue 340poBbe (KypeHHE, YHOTpeOJieHHe alKoroiisi, HapKoMmaHus). PamumonanpHOe
nutanue. [Tumessie 1o6aBku. OCHOBBI MUIEBOH XUMHHU.

IIpakTHYecKoOe 3aHATHE
HccnenoBanue MpoIyKTOB MUTAHUS HA COJICPYKAHHUE MMUIIEBLIX JOOaBOK 2/94

Tema 4.2.1. Xumusi B | Copep:kanue y4eOHOro Mmatepuajia

MeauIuHe IIpakTnyeckoe 3ansiTHE 1/95
CocraBneHue cpaBHUTEIbHOM Ta0aMLBI «JleKkapCcTBEHHBIE MPENapaThl: XUMHUYECKOE CTPOCHHE, XapaKTepHbIE XUMUYECKUE CBOMCTBA, CIIOCOOBI
nony4eHus. PazpaboTka ekapcTs.

IIpakTHyecKkoe 3aHsITHE 1/96
CocraBnenue cxembl «Knaccupukanys XMuMHUECKIX CEHCOPOB)

Tema 4.3. Xumus B Conep:xanue yueOHOro MaTepuaJia

NMOBCEeTHEBHOM KU3HMU. | XUMHS B TIOBCEIHEBHOMN >XH3HUA. MOIOIINE M YHUCTAIIAE CPEACTBA. PenesuieHThl, MHCEKTUINAbL. CpeacTBa JMYHOW TMTHEHBI WU KOCMETHKH. | 1/97
[IpaBuna 6e30macHO# pabOTHI ¢ €KUM, TOPIOYMMH U TOKCHYHBIMH BEIIECTBAMH, CPEACTBAMU OBITOBOW XMMHH. XHUMHS U CEITHCKOE XO3SIHCTBO.
MuHepanbHbIe U opranndeckue yaoopenus. CpeacTsa 3aiuThl pacTeHHH.

IIpakTHyeckoe 3aHsiTHE 2/99
[TpakTrueckast pabota Ne9 «Xumusi KOCMETHIECKUX CPEICTBY

Tema 4.4. Xumusi B Copepxanne yueOHOr0 MaTepHaJIa

NPOMBIIVIEHHOCTH. Xumust B OpoMblIUIeHHOCTH. OOmMe npeacTaBieHHS O MPOMBIIUICHHBIX CIIOco0ax IOMyYeHUs XUMHYECKHX BellecTB (Ha mnpumepe
MPOM3BOJICTBA aMMHaKa, CEpHON KUCIIOTHI). [IpoMbiniieHHass opranudeckas xumust. Celpbe sl OpraHudeckoi MpoMbIlieHHOCTH. [IpoGiema 1/100
OTXO/I0B M OOOYHBIX MPOAYKTOB. Hanbonee KpymHOTOHHAKHBIE TPOU3BOJICTBA OPTaHHMYECKUX COeTUHEHU. UepHast U IBeTHAst METaJLTypTusl.

CTeKIo M CHIIMKAaTHAS! IPOMBIIIJICHHOCTb.

Tema 4.5. Xumus n Copaepxanne yueOHOro MaTepHuaJia

IJHEPreTHKA. Xumus 1 3HepreTuka. [IpuponHbie HCTOUHUKH yTiaeBogopoaoB. [Ipupoanslii 1 nonyTHBIN HeTSHOHM ra3bl, UX COCTaB M Ucnojb3oBaHue. CocTan
Heptn u ee mepepaborka. Hedrempomykrel. OkxraHoBoe umcino OensuHa. OxpaHa OKpyKaromeid cpeabl npu Hedremnepepadorke u | 1/101
TPaHCHOPTUPOBKE HE(DTEPOIYKTOB. AITbTEpHATUBHBIE HCTOYHUKH DHEPTHH.

Tema 4.6. Xumus B Coaep:xxanue yueOHOro MaTepuasa

CTPOMTEJbCTBE. Xumust B ctpoutenscTse. Llement. beton. [log0op onTrMalIbHBIX CTPOUTENIBHBIX MAaTEPHAJIOB B IPAKTHYECKOM NESITENbHOCTH YEJIOBEKA. 1/102

Tema. 4.7. Xumus n Coaepxanne yueOHOr0 MaTepHaJIa

JKOJIOTHA. XuMmust 1 9KOJIOTHsL. XMMHYECKO€e 3arpsi3HEHNEe OKPYKaroIel cpepl U ero mocieactsus. Oxpana rugpocdepsl, moussl, armochepsl, ¢iopsr u | 1/103
(ayHBI OT XUMHUYECKOTO 3arps3HEHHUSL.

Kontpoannas padora Ne 6 1/104

JK3amMeH 6/110
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Hroro 3a |l cemecTp:

MaxkcumanbHas yueOHasi Harpy3ka(Bcero) 110
O6s13aTesibHAsA ayIUTOPHAs yueOHasi Harpy3Ka (Bcero) 101
B Tom uncie:

KoncyabTanus 3
IIpakTHYecKue 3aHATHS 32
CamocTosiTeJibHAsI pa6oTa HAJl HHAMBUIYATbHBIM IMPOEKTOM 9

Bcero
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3. YCJIOBUSA PEAJIM3AIIMU ITPOI'PAMMBI YYEBHOI'O ITIPE/IMETA

3.1. MaTepuabHO-TeXHHYECKOe o0ecrieyeHmne
[Iporpammsel yueOHOTO IIpeiMeTa peanu3yeTcs B y4eOHOM KaOMHETe XUMUH
O6opynoBanue yueOHOT0o KabWHeTA:
-paboune MecTa 00yJYaroIuXCs
-pabouee MecTo IpernoaBaTess
-KJIacCHast JOCKa
-KOMIIBIOTED, TEIEBU30P.
-mKad BBITSHKHOM, TUCTUILISITOP, TEPMOCTAT, My(deabpHas 1edb, 30HT BBITSIKHOM,
rpadomnpoekrop, pH-meTp, HeHTpudyra, CymuabHbIN mKad, BEChl 3JI€KTPOHHBIE
71a00paTOPHbIE, MUKPOCKOTIBL.
-y4eOHBIC CTEH/IbI
-mKadbl U1 XpaHeHHus: y4eOHO-METOANYECKOro o0ecTieueH s MpeaMeTa

3.2. UudopmanuonHoe odecniedeHne 00y4eHus
OcHOBHbIE HCTOYHHKH:

1. INabpuensan O.C. Xumus. 10 knacc. YriyOneHssli ypoenb: yueOHuk/O.C.
["abpuensn, U.I'. Octpoymos, C.}O. TTonomapes. - 7-e u3a.- M.: JIpocda, 2019. - 368c.

2. I'abpuensn O.C. Xumus. 11 xmacc. Yrimyonenssiii yposens, 2018. O.C.
["a6puensy, .. JIpicoBa. - 6-¢ m3a.- M.: [poda, 2019. - 397c.
JlonmoIHUTEIbHbIE HCTOYHHKH:

1. Ia6puensa O.C. Xumus. 10 xmacc. baszoBenii ypoBens: yueOHuk/ O.C.
I"abpuensn. - 6-¢ u3a.-M.: JIpoda, 2018. - 191c.

2. Iabpuensa O.C. Xumus. 11 kmacc. bazoBwiii ypoBenn: yuebnuk/ O.C.
["abpuensn. -5-e u3a.-M.: Ilpoda, 2018. - 223c.

3. Tynukun E. . Xumusa. B 2 x 4. Y. 1 OOmas u HeopraHuyeckass XuMUs:

yuebnuk g CIIO / E. W. Tynukun. - 2-e u3n., ucnp. u gon. - Mocksa: Opaiir, 2022. -
385 c. - Tekct: anekTpoHHbIH. Pexxum goctyma: https://urait.ru/bcode/491662
4. Tynukun E. M. Xumus. B 2 x u. Y. 2 Opranndeckass XUMusi: y4eOHUK IS

CIIO / E. W. TynukwuH. - 2-e u3a. ucrp. u goi. - Mocksa: FOpaiir, 2022. - 197 c. - Tekcrt:
3NEKTPOHHBIN. Pexxum noctyma: https://urait.ru/bcode/491663
HNHuTepHeT-pecypcen:

1. www.chem.msu.su/rus/teaching/thermo/welcome.html (yueGubie Martepuansr 1o
HEOpPraHMYeCKO XUMUN)
http://www.chemfiles.narod.ru/index.html?
http://www.xumuk.ru/
www.pvg.mk.ru (osmumnuana «Ilokopu BopoobeBbI ropbi»).
www.hemi.wallst.ru (O6pa3oBaresibHbIii CANT MJIsl HIKOJIbHUKOB « XHMHUS).
www.alhimikov.net (O6pa3oBaTejbHBIN CAHT 1JI51 IIKOJILHUKOB).
www.chem.msu.su (JsiekTpoHHast OMGJIHOTEKA N0 XMMHUH).
Www.enauki.ru (marepHeT-u3aanue 1Js yuurteieii «EcTecTBeHHbIE HAYKN).
. Wwww.1september.ru (meToauueckas razera «IlepBoe ceHTAOPSI»).
1O www.hvsh.ru Gkypraaa «Xumust B IIKo0JIe»).
11. www.hij.ru (;kypuan « XumMusi ¥ JKH3HBY).
12. www.chemistry-chemists.com (3JieKTpOHHBI#i KypHaJ «XUMHKH U XUMHSD).

©CoNoR~WN
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4. KOHTPOJIb 1 OLHEHKA PE3YJIbTATOB OCBOEHUS YYEBHOI'O

INPEJIMETA
Pe3yabTaThl 0cBOECHHS OcHOBHBIE 0KA3ATEJIH OLEHKH @DopMbI U METO/IbI
y4eOHOro npeaMera pe3yJjbTaTa KOHTPOJISI U OLIEHKHU

pe3yabTaTOB 00yUeHHus

JP.4
ChopMHPOBAaHHOCTH
MHPOBO33pPEHUS,
COOTBETCTBYIOILIETO
COBPEMECHHOMY YPOBHIO
Pa3BUTHSA HaYKH u
00I1eCTBEHHOM MPaKTHKH,
OCHOBAaHHOI'O  Ha  JHajore

BJIQJICET KYJbTYPHBIMH HOPMaMU U
TPAOUITAMHU, TPOXXUTHIMA B COOCTBCHHOMU

JESITEIbHOCTH; WMEET OCO3HAHHBIH OIBIT
KU3HH B MHOTOHAIIMOHAJIBHOM,
MHOTOKYJIBTYPHOM,

MHOTOKOH()ECCHOHATHPHOM OOIIECTBE;

KYJIBTYp, @ TaKXe pPa3IHuHbIX
bopm 00IIeCTBEHHOTO
CO3HAaHMS, OCO3HAHHE CBOETO
MECTa B NOJIUKYJIBTYPHOM MHUDE;

JIP.S BIIa/IEET criocobamu
CdhopmMupoBaHHOCTD OCHOB | CaMOOIIpeleNeHuss B CHUTyalusiX BbIOOpa Ha
CaMOpa3BUTUS U | OCHOBE COOCTBEHHBIX IO3WIUH, yMeEeT
CaMOBOCITUTAHUS B | IpUHUMAaTh pelieHusi, Oparb Ha cebs
COOTBETCTBHUHU C | OTBETCTBEHHOCTh 33 HUX  IOCIEACTBHS,
0011e4eI0BEYeCKUMH BBIOUPATH 1I€JIEBBIC U CMBICIIOBBIC YCTAHOBKH
HEHHOCTSMH M HJealaMH | JJIsi CBOMX JEHCTBUH W TOCTYIKOB; yMEeT
TpaXJaHCKOTO 00I11eCTBa; | OCYLIECTBIATD WHIUBUAYAIBHYIO
TOTOBHOCTh M CHOCOOHOCTH K | 00pa3oBaTelbHYI0 TPACKTOPUIO C YUETOM
CaMOCTOSITETIbHOM, TBOPYECKOH | 0OMIMX TPeOOBAaHHUI M HOPM..

u OTBETCTBEHHOM
JeSITEIbHOCTH;

JIP. 8 HpascTBeHHoe
CO3HAaHME U TIOBCACHHE Ha
OCHOBE YCBOCHHS
00111eYeI0BeUeCKUX IIEHHOCTEH;

- IMEET TOJIEPAaHTHOE CO3HAHHUE, CIIOCOOEH
BECTHU JIHAJIOT C IPYTMMH JIIOJIbMH, 00J1aaeT
KOMMYHUKATUBHBIMH CITOCOOHOCTSIMY;

JP. 9 Tr0TOBHOCTH H
CIOCOOHOCTHh K 00pa30BaHUIO, B
TOM YHCIIE CaMOOOpa30BaHHUIO,
Ha TPOTSHDKEHUM BCEH JKU3HU;
CO3HATEILHOE  OTHOIIEHHE K
HENpPephIBHOMY  00pa30BaHUIO
Kak YCJIOBUIO YCHEIIHON
podeCCHOHATTEHOM u
OOIIIECTBEHHON IEITENHHOCTH;

3aHUMAETCS camMo00pa3oBaHUEM,
caMoOpa3BHTHEM U CAaMOBOCIIMUTAHHEM B
COOTBETCTBMH C HJCAaMH TPaXKIAHCKOTO
o0111eCTBA,

JIP. 11 [Ilpunsatue u
peanuzanuro LIEHHOCTEN
3I0pOBOTO ¥ 0E30MacHOTO

o0Opa3a XH3HH, MOTPEOHOCTH B
busnuecKoM
CaMOCOBEPIIICHCTBOBAHUH,

peanu3yroT LEHHOCTH 370pOBOr0 M
6e3omacHoro obOpasza *KU3HH, TOTPEOHOCTH B

bu3ngeckom CaMOCOBEpLIEHCTBOBaHUH,
3aHATUA CIIOPTUBHO-03/10pOBUTEIBHOM
JIEATEIbHOCTHIO, HEIPUSITHE BpPEIHBIX
IIPUBBIYEK: KypeHus, ynotpeOieHus

3aHITHAX CIIOPTHBHO- | aJIKOTOJIsI, HAPKOTHKOB;
03JI0pPOBUTEIBHOU
JIESATEIIbHOCTBIO, HEPUATHE
BPCIHBIX TPHUBBIYCK: KYpPCHHS,
YHOTpeOJICHUS AJIKOTOJIS,
HapKOTHKOB;
JP. 12  BepexHoe, JNEMOHCTPUPYET OTBETCTBEHHOE U

OTBC€TCTBCHHOC M KOMIICTCHTHOC
OTHOIICHHUE K (1)I/I3I/I"ICCKOMy n

KOMIICTCHTHOC OTHOIICHUEC K (1)I/I3I/I‘-IGCKOMy u
TMCUXOJIOTHICCKOMY 310pPOBLIO, KaxK

OIIeHKa
PE3YIbTATOB BBIIOJTHEHUS
MPOOTIEMHBIX 3aTaHUH;
OLICHKa  BHEAyJAUTOPHOMU
CaMOCTOSITEIbHON PabOoThI
CTYZAEHTOB;

HaOIroIeHne 3a
BBITIOJTHEHUEM
MPAKTUYECKUX 3aJJaHUK;
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MICHUXOJIOTHYECKOMY  37I0POBBIO,
Kak COOCTBEHHOMY, TaK H
JIpyTux Tro/IeH, yMEHHE
OKa3bIBaTh MIEPBYIO MOMOIIIB;

COOCTBEHHOMY, TaK M JpPYTHUX JIIOJCH,
YMEHHUE OKa3bIBaTh IEPBYIO IIOMOILIb;

JIP. 13 Oco3HaHHBIH yBEpeH B  BbIOOpe  Oymymiei
BbIOOp Oymymiedt mpodeccun u | mpodecCH M B BO3MOXKHOCTH peaTH3alin
BO3MOKHOCTEH peanu3anuy | COOCTBEHHBIX KU3HEHHBIX [IAHOB
COOCTBEHHBIX KHU3HEHHBIX
IUIAHOB; OTHOLICHUE K
podeCCHOHATTEHOM
JeSITeTbHOCTH Kak
BO3MOXKHOCTHU y4acTus B
peLeHun JNYHBIX,

OOIIIECTBEHHEBIX,
roCyJapCTBEHHBIX,
00IIeHAIIMOHALHBIX POOIIeM;

JIP. 14 bopmupyet JKOJIOTUYECKOE
ChopMupOBaHHOCTH MBILIIIEHUE.
9KOJIOTHYECKOI0  MBIIICHUS, MOHUMAHUSl BIUSHHUSA  COLMAJIBHO-
NOHUMAaHUS BJIMSHUS | SKOHOMHUYECKHX IIPOLIECCOB HA COCTOSHHE
COLIMaJIbHO-?PKOHOMHYECKUX MIPUPOIHON u coIMaJbHOMN Cpensbl;
NpOIIECCOB  HA  COCTOSIHHE | MpUOOpETeHHe OTIBITA 9KOJIOTO-
OPUPOOHOM U COUMANbHOW | HAaNpaBJIECHHOU NEATEIbHOCTH;

cpenbl; TPUOOPETEHUE OIbITA
3KOJIOTO-HAIPABIIEHHOMN
JIeSITETIbHOCTH;

M.1 yMEHUE YMEET CaMOCTOSITEIIBHO BECTH TOUCK, ompoc;
CaMOCTOSITETIbHO ~ OIPEJENsiTh | aHAM3UPOBATh, TOJKOBATh W TPABHILHO OIIeHKa
enu JeSITETbHOCTH W | yHOTpeONsiTh  TEPMUHBI;  JIEMOHCTPHUPYET | BBITOJHECHUS
COCTaBIIATh IUTaHBI | 3HAHUSA; BIAJCET HABBIKAMH TIOMCKA U | CAMOCTOSATEIbHOMN paboThI;
JeSITeIbHOCTH; CAMOCTOSITEJIbHO | aHallM3a WHQOpMAIMK, yMeeT OTOHpaTh SKCHepTHAS
OCYIECTBIIATh, KOHTPOJIMPOBATh | HEOOXOJUMYIO JOKYMEHTAIIMIO, TPAaBHIBHO | OIICHKA peleHus

u KOPPEKTUPOBATh | MPUMEHATh  PECYpPChl Ul JTOCTHKEHHS | KOHKPETHBIX CUTYAIlHii;
JIeSITEIILHOCTD; HCIIOJIL30BATh | IMOCTABJIECHHBIX LEIEH

BCE BO3MOXHBIC PECYPCHI JIA

JIOCTHIKEHHMS IIOCTABJIEHHBIX

nened W peanu3aldu  IDIaHOB

JIeSITeJIbHOCTH, BBIOMpATh

YCIEIITHBIE CTpaTeruu B

Pa3INYHBIX CUTYaLUAX;

M.2 YMEHHE BIIaJICET CIOCO0AMU  COBMECTHOM OLICHKA
MPOAYKTUBHO  OOIIATbCS W | ACATEABHOCTH B TPyIIle, IpPHEMaMH | BBICTYILJICHHS Ha 3aHSATHH,
B3aMMO/ICHCTBOBATh B MpOIlECcCe | ICHCTBHUA B CUTYAIMsIX OOIICHHS, YMEHUSMU OLICHKA
COBMECTHOM JIEATENIbHOCTH, | UCKaTh M HAaXOAUTh KOMIIPOMUCCHI; YMEET | BBITIOJIHEHHUS
YYUTBIBATh TO3UIMH JAPYTrUX | [PaMOTHO  paspemarh  KOHQJMKTBI B | CAMOCTOSTEIBHON paOOThI;
YYIaCTHUKOB JIeSITeJIBHOCTH, | OOILIEHHH. OLIEHKa
3¢ (eKTUBHO pa3peraThb ayIUTOPHOU H
KOHQ)JIUKTHI; BHEAYAUTOPHOU

CaMOCTOSITETTLHONH PadOThI
CTYJICHTOB;

M.3 BJIaJCHHUC BIaAceT HaBBEIKAMH cobeceI0BaHuE;
HaBBIKAMH TTO3HABATEILHOM, | CAMOCTOSATEIHPHONW TI03HABATEIIBHON, yIeOHO- OIICHKA
y4eOHO-HCCIICIOBATEIbCKOM | | HCCIIEOBATECIIbCKOM u MIPOCKTHOU | BBICTYIUICHUS HA 3aHATHH;
MPOEKTHOM JESTSILHOCTH, | IEATSIEHOCTH B chepe TYMaHUTAPHBIX HAYK OIICHKa B paMKax
HaBEIKAMH paspeuieHus TEKYLIEro KOHTPOJSL: -
mpooIem; CIIOCOOHOCTH " PE3YNIBTATOB BBITIOJTHCHHS
TOTOBHOCTD K JIOMaITHe padoTEHI;
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CaMOCTOSITETBHOMY MTOMCKY - pe3ynbpTaToB
METOJIOB peeHns BBITIOTHEHHSA
MPAKTUYECKUX 3aj1ad4, WHMBHUYaJIbHBIX
MIPUMEHEHUIO pa3IMYHBIX KOHTPOJIbHBIX 3aJJaHUH;
METOJI0OB ITO3HAHUS;

M.4 TrOTOBHOCTH U YMEET CAMOCTOSITENIBHO BECTH TOUCK, cobeceJ0BaHNE;
CIOCOOHOCTD K | aHaJU3UpOBaTh, TOJKOBaTb W IPAaBUIBHO OIIEHKa
CaMOCTOSITETbHON ynoTpeOsITh  TEPMHUHBI;  AEMOHCTPUPYET | BBICTYILUICHHS Ha
MH(POPMAaLMOHHO- 3HAHMA; BJIaJeeT HABBIKAMHM IIOMCKa U | 3aHATHH,
[I03HABATEIbHON NESITEIbHOCTH, | aHaIN3a HHQOPMALMM, yMEET KPHUTUYECKU
BKJIFOYAst YMEHHUE | OLIEHUBAThH MOIY4YECHHYIO HH)OPMAIIHIO
OPUEHTHPOBATHCA B PA3INYHBIX
HCTOYHHUKAX HCTOPUYECKON
MHQOpPMALIUK, KPUTHUECKH €€
OIICHUBATH u
WHTEPIPETUPOBATE;

M.5 YMEHUE 3HAET  OCHOBHBIE  HOPMATHUBHBIC OLICHKA
HCIIOJIb30BaTh CpEICTBa | MPaBOBbIE JOKYMEHTBHI, PETIaMEHTUPYIOIINE | ayTUTOPHOH u
WH(GOPMAITMOHHBIX 1 | chepy COLMANBHBIX OTHOIIEHUWI; BBIOMpAET | BHEAYAUTOPHOM
KOMMYHUKaIlMOHHBIX JIENCTBUS, COOTBETCTBYIOIINE | CAMOCTOSATENILHON PabOThI
TEXHOJIOTUH B peuleHuy | 3aKOHOAATENbCTBY PD M 3TMUECKUMM HOpMaM | CTYJEHTOB;
KOTHUTUBHBIX, B CHTyallUd OOIICHHS; BIAJceT YMEHHEM HaOmroeHue  H
KOMMYHHKATHBHBIX U | UCKaTh ¥ HAXOAUTHh KOMIIPOMHCCHI OIIEHKa BBITIOJTHEHHUS
OpPraHM3allMOHHBIX  3a1a4 ¢ MPaKTUYECKUX JIEUCTBUH:
coOIII0ICHIEM TpeOoBaHMHA BBICTYIUICHUE
9PrOHOMHUKH, TEXHUKH mepen  ayAMTOpHUed ¢
Oe3omacHocTH, TUTHUEHBI, co0OLIeHNEM IO TEMaM;

pecypcocOepekeHus, MPaBOBBIX

M OTHYECKHMX HOPM, HOPM
WH(POPMAITMOHHOM
0e30ImacHOCTH;

M.6 yMEHUE yMmMeeT O0OOCHOBBIBaTH BBIOOpD W 0Ipoc;
ONpelesiATh  HA3HAuY€HHE | | NpuMeHseT Haubonee 3PeKTUBHBIE METObI OLIEHKA
byHKIMIT PasIMYHBIX | U CIIOCOOBI pemIeHUs] NPOQECCHOHANBHBIX | BHITOIHEHUS
COLIMANILHBIX HHCTUTYTOB 3agad. [IpoBOMUT aHaMM3 W KOPPEKTUPYET | CAMOCTOATEILHOU

CBOE€ TIOBE/ICHHE, HECET OTBETCTBEHHOCTH 3a | paboThl;

NPUHATBIE  pEIIEHUs] M OCO3HaeT HX 9KCHEepTHAs

MOCIIEACTBUS. OIICHKA peteHus
KOHKPETHBIX CUTYALM;

M.7. YMmeHnue JEMOHCTPUPYET YMEHHE OLICHUBATH 0mpoc;
CaMOCTOSITETIbHO OILIGHMBAaThb M | U NPUHUMATh PELICHHS, OIpPEeIIoNne OLIEHKA
NPUHUMATH pelleHus1, | CTPaTeTnuio MOBEJICHUS, c YYETOM | BBITIOJTHEHHUSI
OTIpEIeIISIOIINE CTpPaTeruio | TpaKIaHCKUX U HPABCTBEHHBIX [ICHHOCTEH CaMOCTOSITEIbHOM
TIOBEJICHNS, c Y4ETOM pabortsr;

TpaXJAHCKHX W HPaBCTBEHHBIX JKCTIIepTHAS
LIEHHOCTE; OIICHKA peuieHus

M.8 Brnanenue | ueTko BnazeeT A3BIKOBBIMH  CPEIACTBaMH | KOHKPETHBIX

S3BIKOBBIMH ~ CPEICTBAMH - | JOTMYHO M TOYHO H3Jaratb CBOIO TOYKY

YME€HHE SICHO, JIOTUYHO U TOYHO
nus3jaraTb CBOIO TOYKY 3pCHUA,
HCII0JIBb30BaTh aJICKBATHBIC
SA3BIKOBBIC CPCJIICTBA,

3pCHUA, HCIIOJIB30BaTh
SI3BIKOBBIC CPCACTBA,

aJleKBaTHBIC
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M.9 Bnanenne
HaBBIKAMU MTO3HABATEJIBHOMI
peduexkcun  Kak ~ OCO3HaHUS
COBEpIIAEMbIX  JCUCTBUA U
MBICIIUTEJIBHBIX IPOLECCOB, HX
pe3ynbTaTOB U OCHOBAaHM,
TPaHUI[ CBOETO 3HAaHUA W
HEe3HaHus, HOBBIX
MMO3HABATENBHBIX 3334 u
CPEJICTB MX JOCTIKEHUSI.

JEMOHCTPUPYET BIIAJICHUSIMU
HaBBIKAMHU II03HABATEIbHOM peduIeKCHUH Kak
OCO3HAHUSl  COBEPIIAEMBIX JEUCTBUH U
MBICJIUTEJILHBIX IPOLIECCOB, UX PE3YJILTATOB
W OCHOBAaHMM, TpPaHUI[ CBOEr0 3HAHWA U
HE3HAHUs, HOBBIX ITO3HABAaTEIBHBIX 337ad W
CPEACTB UX JOCTKECHUS.

II. 1
c(hopMUPOBAHHOCTH
NPEACTaBICHUH O MECTe XUMHH
B COBPEMEHHOU Hay4HOU
KapTHHE MHpa; T[OHUMaHHe
poinu XuMuU B (hOopMHUpPOBaHUM
Kpyrozopa M (yHKIMOHAIBHOM
TPaMOTHOCTH  4eJIoBeKa  JUId
pelIeHNs NPaKTHUECKUX 3a/1a4;

CdopMupoBaHO IpPEACTABICHUE O
MECT€ XUMUU B COBPEMEHHOM Hay4HOU
KapTHHE MUpA; MOHMMAaHHE POJIM XUMHU B
¢dopMupoBaHUH Kpyrosopa u
(YHKUMOHAIBHOW TPaMOTHOCTH 4eJOBeKa
JUIS PELIEHUS] IPAKTUYECKUX 3a7ay;

II. 2 BJIaZICHUE
OCHOBOIIOJIAralouMHU
XUMHNYCCKUMU IIOHATHAMH,
TEOpHUAMH, 3aKOHAMHU u
3aKOHOMEpPHOCTSIMH; YBEpEHHOE
TOJIb30BAHUE XUMHUYECKON
TEPMUHOJIOTHEN U CUMBOJIUKOM;

Bmaneer OCHOBOIIOJIArafOIITIMHK
XUMHUYCCKUMHU IIOHATHAMMH, TCOpI/IﬂMI/I,
3aKOHAMHU U 3aKOHOMEPHOCTSIMU;, YBEPEHHOE
MOJIb30BAaHUE XUMUYECKON TEPMHUHOIOTUEN U
CUMBOJIMKOM;

II. 3 BJIaJICHHUE BJaJle€T  OCHOBHBIMH  METOJaMH
OCHOBHBIMHU METO/IaMH | HAYYHOTO TMO3HAHUS, WCIOJIB3YEMbIMH B
HAYYHOTO TIO3HAHUS, | XUMUH: HaONIO/IeHHE, ONMCaHne, U3MEpPEHHE,
UCIIOJIB3YEMBIMH B XHUMHH: | OKCIIEPUMEHT;  yMeHHe  oOpalaTbIBarth,
HaOII0IeHHE, onucaHue, | OOBSICHATh  PE3YJIbTAThI TIPOBEJICHHBIX
u3MepeHme, 9KCIEPUMEHT; | OTIBITOB ¥ JIeNIaTh BBIBOJBI, TOTOBHOCTh H
yMEHHe 00pabaTeiBaTh, | CHOCOOHOCTh MPHUMEHSITH METOABI ITO3HAHMS
OOBSICHATH pe3ynbTaThl | P PELICHUH NMPAKTUYECKUX 3a7ay;
MPOBEJICHHBIX OIBITOB M JENaTh
BBIBOJIbI; TOTOBHOCTh u
CIOCOOHOCTD MPUMEHATH
METO/IBI TIO3HAHMUSI npu
peIICHUN TIPAKTHYECKHX 3aJ1a4;

II. 4 chOpMHPOBAaHHO YMEHHE [JaBaTb
c(hOopMHPOBAHHOCTH YMEHUS | KOJIMYECTBEHHbIE OLEHKH W  IPOBOJHUTH
JlaBaTh KOJIMYECTBCHHBIE | pacueThl 10 XWMHYECKHUM (opMynam H

OIIEHKH U TPOBOJWUTH PACUETHI
0 XUMHYECKHM (QopMylnaMm H

YPABHEHUSIM;

YpaBHEHUSIM;
II. 5 BJIaJIEHUE BJIQJIEET MpaBUIaMHU TEXHUKU
MpaBHIIAMHU TEXHHUKH | 0€30TIaCHOCTH pu WCTIOJb30BaHUH
Oe3omacHoCTH P | XUMHYECKUX BEIIECTB;
WCIOJb30BAaHUM  XUMHUYECKUX
BEIICCTB;
II. 6 chopMupoBaHa COOCTBEHHOM
c(hopMUPOBaHHOCTH MO3UIMKM TI0 OTHOIICHUI0 K XHMHUYECKOU

COOCTBEHHOH  ITO3HLIAM o
OTHOLIEHUIO K XHMHYECKOM
uHpOpMAIUH, TOIy4aeMou u3
pa3HbIX NCTOYHUKOB,;

WHPOpPMAITUK, TMOAy4aeMOW W3  Pa3HbBIX
HCTOYHUKOB;
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1.7 (hopMyIUpYET 3aKOHBI COXpPAHEHWs | OI[CHKA BBITIOTHCHUS
CdopMHpOBAaHHOCTh  CHCTEMBI | MACCHI BEHIECTB M TIOCTOSHCTBA COCTaBa | HHAUBUAYAIBHOTO
3HaHUH 00 OOIUX XMMHYECKUX | BEIICCTB. MPOEKTA;
3aKOHOMEPHOCTSIX, 3aKOHAX, -OLICHKA BBITIOJIHCHHUS
TEOPUSX; CaMOCTOATENbHOU

I1.8 (bopMyIHpyeT OCHOBHBIE MOJIOKEHHS | PaOOTHI;
ChopMHUpPOBAHHOCTh  YMCHHI | TEOpUU XUMHUYECKOTO CTpOeHHUs | - HAOII0IeHue 3a
HCCTIEA0BATh CBOICTBA | OPTaHUYECKUX COCIMHEHU Y | BBITIOJIHCHUEM
HEOPTaHUICCKUX W | XapaKTepUCTHKy B CBET€ OJTOH TEOpUH | NIPAKTUIECKUX 3aJaHUM;
OpTaHUICCKUX BEIIIECTB, | CBOMCTB OCHOBHBIX KIJIACCOB OPTaHMYECKHX DK3aMeH
OOBSACHATH 3aKOHOMEPHOCTH | COCTUHEHUMN
MPOTECKaHUS XUMHUYICCKUX
peaKxiui, MPOTHO3UPOBATh
BO3MOHOCTh Hux
OCYIIECTBIICHUS;

1.9 Bnanenue BBIJIBUTAET THUIIOTE3bl Ha OCHOBE OIIEHKa
YMEHHSIMH BBIJIBUTATh THUTIOTE3bI | 3HAHUA O COCTaBe, CTPOSHUH BEUIECTBA U | BBHIIOJHEHUS
Ha OCHOBE 3HAHUU O COCTaBEC, | OCHOBHBIX XMMHUYCCKUX 3aKOHaX, MNPOBECPATH | MHAUBUAYAJIbHOI'O
CTPOCHUH BEIICCTBA M | UX DJKCIEPUMEHTAIbHO, (HOPMYyIHpys LeJb | MPOEKTa;

OCHOBHBIX XUMHUYCCKUX | HCCIICTIOBAHUT; OIICHKA

3aKOHax, IIPOBEPATH nux BBITIOJTHCHUA
9KCIEPUMEHTAILHO, CaMOCTOSITEIILHOM
bopmynupys ()13 paboTHI;

HCCJICIOBAHMSI, HaOMIOeHHEe 3a

11.10 Bnanenune BJIAJIEET METOIaMU | BBHITIOJTHCHHEM
METOJaMH  CaMOCTOSITEIIBHOTO | CAMOCTOSTEIIEHOTO TJTAHAPOBaHUS 1 | IPAKTHUYECKUX 3aJJaHUM;

IJIAHUPOBAHUA U TPOBCACHUA
XUMHUYCCKHUX OJOKCICPUMECHTOB C

HPOBEICHUSI XUMHYECKHX SKCIIEPUMEHTOB C
cOOITI0/ICHEM TIpaBUII 0€30TacHOM paboThI C

co0IroIeHNEM IpaBul | BEIECTBAMU u nabopaTopHbIM
Oe3ormacHoi paboTsI ¢ | obopynoBaHuEeM; c(hOpMUPOBAHHOCTh
BEIICCTBAMHU M JIA0OPATOPHBIM | yMEHUI ONHCAHWSA, aHalh3a © OIEHKU
000pyZI0BaHHEM; JIOCTOBEPHOCTU IIOJIyUYE€HHOTO Pe3y/IbTaTa;
c(hOpMHPOBAHHOCTH YMEHUI

ONMCaHMS, aHAJIM3a WU OLEHKH

JOCTOBEPHOCTU  IIOJIy4Y€HHOT'O

pe3ysbTaTa,

II.11 chopMHPOBAHHO yMEHUE
CdopmupoBaHHOCT, ~ YMEHHH | IPOTHO3UPOBATH, aHaJIM3UPOBAThH u
IIPOTHO3UPOBATh, OLICHUBAaTh C TO3ULUI  3KOJOTHUYECKOH
aHAJM3UPOBATh M OLEHHWBATH C | OE30MACHOCTM MOCJEICTBHA OBITOBOM U
MO3HULIUH 9KOJIOTHUYECKOH | MPOM3BOJICTBEHHON JEATEIbHOCTH YeIOBeKa,
Oe3onacHocTH MIOCJIEJCTBUS | CBSI3aHHOM C 11epepabOTKOM BEILECTB.
OBITOBOM M NPOM3BOACTBEHHOM
JeSITeIbHOCTH YeNoBeKa,

CBSI3aHHOH ¢  mepepaboTKoi
BEIIIECTB.

OK3aMeH
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