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Pabouas mporpamma pa3paboTaHa Ha OCHOBE MPHUMEPHOU MpOorpamMMbl 0OIIe0O0pa3oBaTEIbHON
y4eOHOH TUCHMIUIMHBI «XMMHS» U1 NPO(ecCHOHANBHBIX 00pa30BaTeIbHBIX OpraHU3aINii
(mpotoxomn Ne 3 ot 21 uronst 2015 1., peructparonnblii Homep peuensuu 385 ot 23 uronsa 2015 .
OI'AY «®UPO»), peanusyromiux HOpOrpaMMy IOAIOTOBKH CIELUAIMCTOB CPEIHEro 3BEHA
cnenuanbHocTh 49.02.01 ®dusnveckas KyapTypa (mprka3 MuHHCTEpCTBA 00pa30BaHUs M HAYKU
Poccwuiickoit @eneparuu ot 27.10.2014 1. Ne 1355) Ha 6a3e ocHOBHOTO 001Iero 00pa3oBaHUs | C
yuaetoM TpeboBanuiit ®I'OC cpeanero obmiero oOpa3oBaHus (€CTECTBEHHOHAYYHBIH MPO(UIIb).

CocraBuTelnb: 3. IO. KabapnoBa, npenoiaBarenb

Paboyas nmporpamma ydeOHOU TUCIUTITUHBI 0OCYK/IeHA U yTBep KAeHa Ha 3acenanuu [TIK
0011100pa30BaTENbHBIX, OOMIMX TYMaHUTAPHBIX U COUAIEHO -AKOHOMUYECKUX TUCIUIUINH

ITpoTtokon Ne 11 ot «18» mas 2020 rona.

[Ipencenarens ITHK . B. Ilogropnas
(moamuch)
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1. HACHHOPT PABOYEM IPOT'PAMMBI YUYEBHOM JAUCHHUIIJINHBI
XumMus

1.1. ObsacTb npuMeHeHus: padoyeil NporpaMmbl

PabGouass mporpamma y4eOHOW IUCHUIUIUHBI «XHUMUS» SBISETCS YaCTbIO
npeametHoi obnactu «lIpodunbubie aucuumuHey OI'OC cpeanero ob1iero
o0pa3oBaHusA, peaju3yeMoill MpOrpaMMbl TMOATOTOBKU CIELUAIUCTOB CPEIHErO
3BeHa B cooTBercTBUM ¢ PI'OC CIIO cnenmansHocTn 49.02.01 ®Pusmyeckas
KyabTypa s cryaeHtoB ocBauBaromux I[IIICC3 na 0a3e OCHOBHOro oOUIETO
oOpazoBaHus
1.2. Mecto y4yeOHOH AUCHMUIUIMHBI B CTPYKTYpe NpPOrpaMMbl MOATOTOBKH
CIEeNUATNCTOB CPeHEro 3BeHa:

VYyeOHast AUCHUIUIMHA « XUMHUSI» U3ydaeTcsi B 00111e00pa30BaTesIbHOM LIUKIIE
yuebHoro miana [ITICC3 na 6a3e ocHOBHOTO 00111eT0 00pa30BaHUs C MOJYyYEHUEM
CpeaHero oo011ero 0opa3oBaHus.

B yueOnom mnane IITICC3 yueOHas qucuuruinHa « XMMUS» BXOJUT B UK
y4eOHBIX TUCHIUIUINH 00111€00pa3oBaTebHON MOATOTOBKH crienranbHocTH 49.02.01
duznyeckas KyJabTypa €CTECTBEHHOHAy4yHOTO Tpoduis mnpodheccuoHaTIbLHOrOo
o0Opa3zoBaHUs.

1.3. Ieau u 3aga4u y4eOHO! AUCHMILVIMHBI — TPeOOBaHHUS K pe3yJbTaTam
OCBOCHMS Y4eOHOM IMCIUNINHBI:

OcBoenue coneprkanus yaeoHou muctumummabl [1/1.02 Xumus, odbecieunBaeT
NOCTH>KEHUE CTYACHTaMU CIEAYIOUIUX PE3YIbTATOB:

- JINYHOCTHBIX:

— YYBCTBO FOPJIOCTHU M YBAXKEHHUSI K UCTOPUU U JOCTHKEHUSIM OT€UECTBEHHOMN
XUMHYECKOM HAayKH; XUMUYECKH TPaMOTHOE IOBeIeHHE B TpodeccHOoHaTbHOM
JESTENBbHOCTH W B OBITY TpH OOpalleHWd ¢ XUMHYECKUMHU BeIleCTBaMH,
MaTrepuajgaMy U MPOoLECCaAMU;

— TOTOBHOCTH K MIPOJOJIKEHUIO 00pa30BaHus U MOBBIIICHUS KBATU(DUKAIIUN
B M30paHHOW MpodecCHoHATBHON ACATEILHOCTH U O0BEKTUBHOE OCO3HAHUE POJIH
XUMHUYECKUX KOMIIETEHIINI B 3TOM;

— YMEHHUE HUCHOJIb30BATh JOCTUKEHUS COBPEMEHHOW XMMHUYECKOW HAYKH U
XUMHYECKUX TEXHOJOTHH JJIs TIOBBIIIECHUS COOCTBEHHOTO HWHTEIUIEKTYaJIbHOTO
pa3BUTH B BEIOpaHHOU MpodeCcCHOHANBHON NEATeTbHOCTH;

- MeTanpeAMeTHbIX:

— UCIIOJIb30BAHUE PAa3JIMYHBIX BUJOB I103HABATEIbHOW MESITEIBHOCTH U
OCHOBHBIX MHTEJUIEKTYaJIbHBIX Onepanuid (MOCTaHOBKHU 3aAauu, (OpMyIUPOBAHUS
TUMO0TE3, aHAIN3a U CHHTE3a, CPABHEHUS, 0000IICHI S, CHCTEMATU3AIINN, BBISIBICHUS
MPUYUHHO-CJIC/ICTBEHHBIX CBS3€H, MOMCKA aHAIOTOB, (POPMYIHPOBAHUS BBIBOJIOB)
JUISL pelieHrs MOCTABICHHOM 3aJaun, TPUMEHEHUE OCHOBHBIX METOJOB MO3HAHUS
(HaOmrofieHnsl, HAYYHOTO DJKCIEPUMEHTA) MJIs WU3YYCHHs] Pa3IUYHBIX CTOPOH
XUMHYECKUX OOBEKTOB M MPOLECCOB, C KOTOPHIMHU BO3HHMKAET HEOOXOAMMOCTH
CTaJIKUBaThCs B podeccuoHanbHo cdepe;



— UCIIOJIb30BAHUE PA3JTUYHBIX HUCTOYHUKOB IS TMOJTYYEHUS] XUMUYECKOU
nHpopMaIK, yMEHUE OIICHUTh €€ JOCTOBEPHOCTb MJIA JOCTHXKEHHS XOPOIIUX
pe3yabTaToB B mpodeccuoHanbHo chepe;

* IpeAMeTHBIX:

— c(opMHUPOBAHHOCTh MPEACTABICHUH O MECTE€ XHMHH B COBPEMCHHOI
HAay4YHOM KapTHHE MHpA; MOHUMaHUE POJIU XUMUHU B (DOPMUPOBAHUMU KPYro3zopa u
(G yHKIIMOHAILHOM TPAaMOTHOCTH YEJIOBEKa JJIs pelICHUs MPAKTUYECKUX 3a/1a4;

— BJAJIEHWE OCHOBOMOJIATAIOIIUMU XUMUYECKUMU TOHATUSIMHU, TEOPUSIMHU,
3aKOHAMHW Y 3aKOHOMEPHOCTSIMHM; YBEPEHHOE TMOJIb30BAHUE XUMHUUYECKOU
TEPMUHOJIOTUEN U CUMBOJIMKOWU;

— BJIaJICHUE OCHOBHBIMHM METOJIaMU HAyYHOTO MO3HAHUS, UCIIOJIb3YEMBIMU B
XUMUU: HaOJIOJICHUEM, OIHUCAHUEM, H3MEPEHUEM, OJKCICPUMEHTOM; YMEHHE
o0pabaTtbkiBaTh, OOBACHATH PE3YJIbTATHI MPOBEJICHHBIX OMBITOB U JI€NIaTh BHIBOJBI,
TOTOBHOCTh M CIIOCOOHOCTh TMPUMEHSATh METOJbl TIO3HAHUSA TMPU PEIICHUU
MPaKTUYECKUX 33/1a4;

— c(OpMUPOBAHHOCTb yMEHHUS JaBaTh KOJWUYCCTBCHHBIC OICHKH U
IIPOU3BOUThH PACUYETHI IO XUMHUECKUM (OpMYJIaM U YPaBHECHUSIM;

— BJAJEHUWE TIpaBWJIaMH TEXHUKHW OE30MaCHOCTH TMPU HCIOJIb30BaHUU
XUMHUYECKUX BEIICCTB;

— c(hOopMUPOBAHHOCTb COOCTBEHHOM MO3UITUU IO OTHOIIICHHUIO K XUMHYECKON
UHGOPMAIIMH, TTIOTYyYaeMOUN U3 Pa3HBIX UCTOUYHUKOB.

1.4. KoauyecTBO 4YacoB Ha oOCBoeHHe padoyeil mnporpaMmbl y4ueOHOM
AUCUMILIUHBI:
MaKCHUMaJIbHOM yueOHOM Harpy3ku odyyaromerocs 162 gaca, B ToM yucie:
00s3aTeNbHON ayIUTOPHON yueOHOM Harpy3ku oOydaromierocs 112 yacos;
CaMOCTOSITEILHON paboThl 00yUaromerocss U KOHCyabTanuii 50 yacoB

2. CTPYKTYPA U COJAEPKAHUE YYEFHOM JUCIIUILINHBI

2.1. O0bem yuyeOHOM TMCHUIIMHBI M BUIbI Y4e0HOH padoThl

Bua yyeOHoi padoThI Oo6bem
4acoB

MakcuMmasbHasi yueOHasi HArpy3Ka (Bcero) 162
Oo0s13aTes1bHAS aYyAUTOPHAA y4eOHAasl HATPY3Ka (Bcero) 112
B TOM YHCJIE:
NPAKTUYECKUE 3aHATUS 36
CamocTosiTesibHasi paboTa 00y4yaromerocsi M KOHCYJIbTallMu (BCEro) 50
B TOM YUCIJIE:
WHANBUAYATbHBIN MPOEKT 4

ITpomexyTouHas arrectanus B hopme ougpgpepenuyuposannozo 3auema




2.2. TeMaTHYeCKHH IVIAH U COACP:KaHHUE YYeOHOU JMCUUIIIMHBI

HaumeHoBaHue pa3ae/ioB
U TeM

Conep:kanue y4e0HOr0 MaTepHuaJia, JJadbopaTopHbie padoThl H MPAKTHYECKHE 3aHITHS,
caMoCTOsITeTbHAsA pafoTa 00y4aloIuXcsl, KypcoBasi pagora (MpoekT)

O0nLeM
4acoB

YpoBennb
OCBOEHUS

1

2

4

BBenenune

Tema. HayuHsie MeTObI
IO3HAHUSA BEIIECTB U
XUMHYECKUX SIBJICHUH.

Conepxxanue yueOHOro Marepuaja

1. HaquLIe MCETOAbI ITO3HAHHWS BCIICCTB U XUMHWYCCKUX siBiIeHui. Poib SKCIICPpUMCHTA U TCOPUU B
xuMuH. 3HaueHue xumuu npu ocBoeHun npodeccuit CIIO u cnenmansrocteit CITIO ecTecTBeHHO-
Hay4qHOTO Mpodusist mpoPecCHOHATLHOTO 00pa30BaHMS.

2. 3nauenne xumuu rpu ocBoeHuu npodeccuit CI10 u cnermansHocteit CITO ecTecTBEHHO-HAYYHOTO
rpous mpodeccuoHaTbHOTO 00pa30BaAHMSL.

Pa3zpen 1. O6mas n
Heopra}mqeclcaﬁ XMMui

90

Tema 1.1.Xumus — Hayka o
BEIllECTBAX.

Copep:xaHue y4eOHOro MmaTepuaja

1. CocraB BemecTBa. U3mepenue BemecTBa. CriocoObl CyIIECTBOBAHUS XUMHUECKHX DJIEMEHTOB.
BemecTBa MOCTOSIHHOTO M NEPEMEHHOTO COCTaBa. 3aKOH IMOCTOSIHCTBA COCTaBa BellecTB. Macca
aTOMOB U MOJIEKyJ. ATOMHas eauHHIa Macchl. OTHOCUTENbHBIE aTOMHAsI U MOJIEKYJISIpHAs MaccChl.
KonmnuecTBo BeniecTBa U €IMHUIBI €70 U3MEPEHHUSL.

2. ArperatHble coCcTOsiHHSI BemlectBa. CMecH BemiecTB. 3aKOH ABOragpo M €ro CJISIACTBHSL.
Monspaslii 00beM BelecTB B Ta3000pa3HOM cocTOsSHUHM. OOBEAMHEHHBIM Ta30BBIA 3aKOH U
ypaBHeHue MenpaeneeBa — Kianeiipona. MaccoBast 1 00beMHas J0J1M KOMIIOHEHTOB CMECH.

IIpakTHYecKkue 3aHATHS

1. 3rotroBaeHue MOI[GJ'ICI\/'I MOJIEKYJ HCKOTOPEIX OPIraHUYCCKUX U HCOPraHMYCCKHUX BCIICCTB.

2. OuncTka BenecTB pUIbTpOBaHUEM U AUCTHILIAIEH. OYUCTKA BEIIECTB MEPEeKPUCTATUTN3AIIUCH.

3. Ananu3 coaepxkanusi npuMmeceit B Boje. O4ncTKa 3arps3HEHHOM BOJBI. Y CTpaHEHUE KECTKOCTH
BOJIEL

CamocrosiTesibHas padora:

1. CamocrosTenbHas HU3YUYCHHUEC TCOPCTUYCCKOI'0 MaTcepuaia: HO,I[60p JIMTEpAaTypbl, MaTCpuaJIOB
HHTCPHET-PECYPCOB 110 TCMC: «XUMHUS — HayKa O BCIICCTBAX».

Tema 1.2.CtpoeHune aToMa

Conepxanue yueOHOro Marepuasa

1. AToM — cJo:KHas yacruua. I[OKaBaTeHBCTBa CJIOKHOCTH CTPOCHHA aTOMa: KAaTOAHBIC H
PCHTI'CHOBCKHEC JIYYH, (bOTOB(I)(I)eKT, pPaarOaKTUBHOCTD, 3JICKTPOJINS. HnaHeTapHa;I MOJCJIb aToOMa 2.




HanmeHnoBanue pa3aesioB Conepxxanue y4eOHOro MarepuaJa, 1a00paTopHbie padoThbl U MPAKTHYECKHE 3AHATHS, O0beMm | YpoBeHb
U TeM CaMOCTOsITe/IbHAsA padoTa o0yuawumxcs, KypcoBasi pabora (IpoeKT) 4acoB | OCBOEHMHS
1 2 3 4
Pezepdopna. Crpoenne aroma mo H. Bopy. CoBpeMeHHBIE TPEICTABICHHUS O CTPOSCHUU aTroma.
KopnyckyssipHO-BOITHOBOM yaJIn3M 4acTUIL] MUKPOMUDA.
IIpakTHYeckne 3aHATHS 1 2
1. DIIEKTPOHHOE CTPOEHHE ATOMOB.
CamocrosiTesibHas padora: 2 3
1.CamocTosITeN HOE U3YYCHHE TEOPETHUECKOT0 MaTepHraia 1o BompocaMm: CocTaB aTOMHOIO sipa.
Hyxnonsl: mpoToHbl M HEWTpOHBI. M30TONBI M HYKIUABL. YCTOMYMBOCTH sfep. DJIEKTPOHHAasI
000J109Ka aTOMOB. [loHsATHE 00 IIEKTPOHHOI OpOUTATIN U JIEKTPOHHOM obJtake. KBaHTOBEIE YHCITA.
Pacnipenenenue 21eKTpOHOB MO SHEPTETHUESCKUM YPOBHSIM, TIOTYPOBHSIM U OPOUTAIISIM. DJIEKTPOHHBIC
KOH(UTYpAIIH aTOMOB XUMUYECKHUX DJIEMEHTOB.
2.3anoJTHATh KPOCCBOPI Ha Temy: «Heopranndeckrie BemecTsay.
Tema 1.3.Ilepuognueckuii | ConeprxkaHue y4eOHOIro MaTepuasia 5 1
3aKkoH H [lepuonnyeckas 1. OrtkpbiTHe mnepuoaMYecKOro 3akoHa. I[Ipeamoceuiku: HakormieHHe (aKTOJOTHUYECKOTO
CUCTEMA XUMHUYECKUX Marepuana, padotsl npeamecteeHHUKOB (M. B. Jlebepeitnepa, A. D.11lankyprya, [Ix.A.Hptonenaca,
anemenToB 1. 1. JL.}O.Metiepa), cbe3n xumukoB B Kapicpyn, nmuunoctaeie kauecTBa Jl. . MenneneeBa. Otkpoitue /.
Meuneneena. N. MenpneneeBbiM [lepronnueckoro 3akoHa.
2. Ilepuoauyeckuii 3aKkoH H cTpoeHne aroma. M3otombsl. COBpeMEHHOE IMOHATHE XUMHYCCKOTO
anemeHTa. 3akoHOMepHOCTh I'. Mo3mu. CoBpemennas popmynuposka [13. 3navenne 113 u [ICXD /1.
W. MenieneeBa Juisi pa3BUTHsI HAYKH M IOHUMaHUsI XUMUYECKOM KapTUHBI MUPA.
IIpakTHYeckne 3aHATHSA 3 2
1. MonenupoBanue nocrpoenust Ilepuoanyeckoii TabIUIbl XUMUYECKUX 2JIEMEHTOB.
CamocrosiTesibHas padoTa: 2 3
1. CoctaBneHue JIEKTPOHHBIX JeKTporpadudeckux GopMyia aTOMOB XUMHUECKUX 3JIEMEHTOB.
2. CocraBnenue mokianoB 1o temaMm: <«OKusHp wu gnestensHocth JI.M. MeHnneneeBay;
«[leproimueckoMy 3aKoHy OyayIiee He TPO3UT Pa3pPYIICHUEM. .. ).
Tema 1.4. Ctpoenue Conep:xaHue y4eOHOro MaTepuaja 3 1

BCIICCTBA.

1. IlomsiTHe 0 XHMHYECKOM CBSI3M. THIIBI XUMHYECKMX CBS3€H: KOBaJICHTHAs, WOHHAas,
METaJUIMYECKas U BOJOPOHAS.




HaumeHoBaHue pa3ae/ioB
U TeM

Coaepikanue yueOHOIro MaTepuaJa, JJaboparopHbie padoThl M MPaAKTHYECKHE 3aAHATHS,
caMoCTosiTeIbHAas padoTa o0y4yawmmxcsi, Kypcopasi padora (IIpoeKT)

O0nLeM
4aC0B

YpoBennb
OCBOEHUS

1

2

4

2. Opranunyeckue nosumepsbl. CrocoObl WX TMOJYYCHUS: PEAKIHUH TMOJUMEPHU3ALMUA U PEAKIUU
noyukoHAeHcauu. CTpykTypsl nosiuMmepoB. CTpykTypupoBanue mnoiaumepoB. Kiaccudukams
TIOJIMMEPOB IO PA3JIMYHBIM MTPU3HAKAM.

HpaRTuquRne 3aHATUSA

1. Tunpl KPUCTAIITMYECKUX PEHIETOK.

CamocrosiTesibHas padoTa:

1. CamocTosiTeNIbHOE U3y4YE€HUE MaTepualia 1o Bonpocy: «IIoHsITHEe 0 XUMHUYECKOHN CBSI3H».

2. TlogroroBka cooOrieHuit: «MeTtammueckast CBsi3by; «BomopoaHas cBs3by.

Tema 1.5. ITonmumepsl.

Copep:xanue y4eOHOro marepuasa

1. Heoprannueckue noaumepsl. [lommMepsl — pocThIe BElIECTBA U CI0KHBIE BEIIECTBA C aTOMHOM
KPHUCTAJUIMYECKOW pelnreTkoil. MuHepanbsl U ropHbeie nopojbl. Cepa mactuyeckas. MuHepalibHOE
BOJIOKHO — acbecT. 3HaueHHe HEOPraHMYECKUX MPUPOTHBIX MOJTUMEPOB.

2. Opranunyeckue nojumepsbl. CriocoObl WX TMOJYYSHHUS: PEAKIMH TOJUMEPHU3ALNNA U PEAKIUU
nojauKoHAeHcau. CTPYKTYphl NOJUMEPOB: JIMHEWHBIE, PA3BETBJICHHBIEC U IPOCTPAHCTBEHHBIE.

IIpakTHYecKue 3aHATHS

1. 3y4yeHre CBOMCTB TEPMOILIACTUYHBIX MMOJTUMEPOB.

CamocTosiTesqibHasi padorTa:

1.CamocTrosiTelbHOE H3Y4YE€HHE TEOPETUUECKOro MaTepuana 1mo BompocaM: «CTpyKTypHpOBaHUE
MOJIMMEPOB: BYJIKaHHU3alUsl KaydyKoB, AyOlieHHE O€JIKOB, OTBEP)KJIECHUE MOJIMKOHIECHCAIIMOHHBIX
nosmMepoB. Kiaccudukaius noJmmMepoB N0 pa3aMyHbIM PU3HAKAM.

2.HOI[1"OTOBK3 JOKJIaJOB II0O TEMaM. «CuHTeTHYECKHE KaydyKu: HUCTOpUsd, MHOFOO6paBI/Ie u
IICPCIICKTUBBI, «Pe3nHoTeXHNYECKOE IMPOM3BOACTBO U €I'0 POJIb B HAYYHO -TEXHUYCCKOM ITPOIrPECCEN.

Tema 1.6. JlucnepcHbie
CUCTEMBI.

Conepxanue y4eOHOro Marepuasia

1. IlonsiTHE O AUCIEPCHBIX CHUCTEMaX. KHaCCI/Id)I/IKaHI/IH JUCIICPCHBIX CHUCTEM B 3aBHCHUMOCTH OT
arperaTHoro COCTOSHHA I[PICHGpCPIOHHOfI CpCabl U ,Z[PICHGpCHOfI (1)21351.

2. 3HaueHHe MHUCHEPCHBLIX CHCTEM B :KMBOH M HEKHMBOH NPHPOAE M NPAKTHYECKOH KH3HH
YeJ10BeKa. OMYIIbCUU U CYCIIEH3UU B CTPOUTENBCTBE, MUILIEBOM U METUIIMHCKON MPOMBIIIJIEHHOCTH,
KOCMETUKEe. buonormyeckume, MEOUIIMHCKHE M TEXHOJOTMYECKHE 30JHM. 3HAUCHHE TeClch B
OpraHu3alui >KMBOW MaTepuu. buonornueckue, nuieBble, MEIULIMHCKUE, KOCMETHYECKUE TEIu.
Cunepesuc .




HanmeHnoBanue pa3aesioB Conepxxanue y4eOHOro MarepuaJa, 1a00paTopHbie padoThbl U MPAKTHYECKHE 3AHATHS, O0beMm | YpoBeHb
U TeM CaMOCTOsITe/IbHAsA padoTa o0yuawumxcs, KypcoBasi pabora (IpoeKT) YacoB | OCBOCHHS
1 2 3 4
IIpakTHYecKHne 3aHATHS 1 2
1. [Tonyuenue cycneH3uu u smMynbcuu. O3HAKOMJICHHE CO CBOMCTBAMHU JMCIIEPCHBIX CUCTEM
CamocrosiTesibHas padoTa 2 3
1. IloxroroBka nmpe3eHranuii Ha TeMbl: «OXpaHa OKpYKaroIlllel cpeibl OT XUMUYECKOTO 3arpsI3HEHUS Y,
«KonnuecTBeHHbIE XapaKTEPUCTUKH 3arpsI3HEHUS OKPYKaIOIEl cpeibl»; «3alnuTa 030HOBOTO SKpaHa
OT XUMHYECKOTrOo 3arps3HeHus»; «['pyboaucrnepcHble CHCTEMBI: OMYIbCHUM U  CYCHEH3UU.
ToHKkoUCHIEpCHBIE CHCTEMBI: KOJUJIOWJHBbIE (30IM M TelM) W HUCTUHHBIE (MOJEKYJSpHBIE,
MOJIEKYJIIPHO-UOHHBIE W HOHHBIE). Dddexkr Tunmans. Koarynmsmus B KOJJIOMJHBIX PacTBOpPAX.
Cunepesuc B Tessix». (1o BEIOODY).
Tema 1.7. Xumunueckne Coaep:xanue y4eGHOro MaTepuaia 4 1
peakuuu 1.Knaccudukanus XUMHUYECKUX PEAKUUN B OpraHMYecKOM M HeopraHuyecko xumuu. Peakuuw,
uaymye 6e3 N3MeHEeHUs1 KaYeCTBEHHOT'0 COCTaBa BellecTB. Peakuyu, uayime ¢ 13MEHEHHEM COCTaBa
BEIIECTB.
2. BeposATHOCTh NMPOTEKaHUs XMMHUYECKHUX peakiuil. BHyTpeHHSS 3HEprus, 3HTaJblus. TermioBoi
ahdexT xumuueckux peakuuit. Tepmoxumudeckne ypaBHeHus. 3akon . W. ['ecca u ero cieactBusi.
OuTponusi. CKopocTh xumuyeckux peakuuil. [lonstue o ckopoctu peaknuid. CKOpoCTh TOMO- U
F€TEPOreHHOMN pPEaKIInu.
IIpakTHYecKHe 3aHATHS 4 2
1. Ilonyuenue razoo0pa3HBIX BELIECTB U MOATBEPKACHUE XMMHUYECKUMHU OMBITAMU MX COCTaBa U
CBOMCTB (aMMHaKa U YIJIEKHCIIOTO rasa).
2.Penienue 3a7a4 Ha HAXOXKJCHHE MOJIEKYIISIPHOM (JOpMYJIbl BEIIECTBA.
3. CkopoCTh XMMHYECKHUX peakuuil. PeakiimoHHoro oOmMeHa. 3aBUCHMOCTh CKOPOCTH PEaKIMHU OT
KOHIIEHTPAIIUU, TEMIIEPATypBhI.
CamocrosiTesibHas padora: 2 3
1.CaMoCTOATENbHOE H3YyUYEHUE TEOPETUYECKOT0 MaTepHalia [0 BOMpOcaM: ODHEPrus aKTHBAIUU.
@dakTopsl, BIMAIONIME Ha CKOPOCTh XMUMHUYECKOW peakuuu. [Ipupoma pearupyromux BELIECTB» -
IIvucbMeHHBII KOHCIEKT OTBETA; MOArOTOBKA YCTHOTO OTBETA 110 JAHHOU TEME.
Tema 1.8. PacTBOpBL. Coaepikanue y4eOHOro MaTepuajia 3 1




HanmeHnoBanue pa3aesioB Conepxxanue y4eOHOro MarepuaJa, 1a00paTopHbie padoThbl U MPAKTHYECKHE 3AHATHS, O0beMm | YpoBeHb
U TeM CaMOCTOsITe/IbHAsA padoTa o0yuawumxcs, KypcoBasi pabora (IpoeKT) 4acoB | OCBOEHMHS
1 2 3 4
1. Ilousitue 0 pacTBopax. OU3NKO-XUMUUYECKAsT TIPUPOJA PACTBOPEHHUS U pacTBOPOoB. CriocoObl
BBIpQKEHUSI KOHIICHTPALIMM PACTBOPOB: MAacCCOBasl JI0JIsI PACTBOPEHHOIO BEIIECTBA (MPOIICHTHAs),
MOJISIpHAsl.
2. Teopus 3J1eKTPOJTUTHYECKOH AUCCOUMANMU. MeXaHN3M JTMCCOIUAIIMN BEIIECTB C Pa3IMUYHBIMU
TUTIAMH XUMHYECKUX CBs3ed. OCHOBHBIE TOJIOKEHUS TEOPUH AJIEKTPOJIUTUUYECKON TUCCOIHAIUY.
I'maposau3 kak o0MeHHbIT mpouecc. HeoOpaTuMbIil THAPOIN3 OPTraHUYECKUX U HEOPTaHHMUECKHUX
COCIMHEHUH M €r0 3HaYCHUE B MPAKTUUECKON JEATEIHLHOCTH YeIOBEKa.
IIpakTHYecKHe 3aHATHS 1 2
1. KonnyecTBeHHas XxapakTepucTuka pactBopoB. [ maposm3. Peakiiun noHHOTO OOMEHa.
2. Onpenenenue pH pactBopa cosiei.
CamocrosiTejibHasi pa6oTa: 2 3
1. CaMocTosITETPHOE U3YUEHHUE TEOPETUUECKOT0 MaTepraia rmo Bonpocam: « CocraBiieHHE YpaBHEHHI
TUIPOJIN3a COJICH.
Tema 1.9. OxucnurensHo- | ConepskaHue y4eGHOro MaTepuasa 3 1
BOCCTaHOBUTEJIbHBIE 1. OKHCIUTENbHO-BOCCTAHOBUTEIbHbIE peaknun. CTeneHb OKUCIECHHS. BoccraHoBuTenu u 5
peaxiuu. okucnutenu. OKHUCIEHHE W BOCCTaHOBJIEHHME. BakHelIine OKHCIUTENTd W BOCCTAHOBUTEIH.
Kinaccnpukanuss OKHCIMTE]IbHO-BOCCTAHOBUTEIbHBIX Ppeakuuid. Peakuum MexaToMHOro u
MEXMOJIEKYJISIPHOTO OKUCICHHSI-BOCCTAHOBIIEHUSI. METO bl COCTABIICHUS! YPABHEHUI OKUCIUTEIBHO-
BOCCTaHOBHUTEJIHHBIX PEaKIUH.
2. XuMHUYeCKHe UCTOUYHUKH TOKA. DIIEKTPOJHBIE MOTEHUHUANbI. Psa CTaHAZApTHBIX AJIEKTPOIHBIX
MOTEHIMAJIOB). ["anbBaHHUECKHEe 3JIEMEHThl M MPUHLHUIIBI UX PAOOTH. DJIEKTPOJIH3 PACILIaBOB M
BO/JHBIX PACTBOPOB 3J1eKTPOJIUTOB. [Ipoiiecchl, mpoucxoasiiyue Ha KaTojle U aHOoJe. YpaBHEHUS
ANIEKTPOXUMHUYECKUX MpolieccoB. [IpakTuueckoe npuMeHeHNE SIEKTPOIH3a.
IIpakTHYeckne 3aHATHS 1 2
1. CocTaBieHne ypaBHEHUN OKHCIUTEIBHO-BOCCTAHOBUTENIBHBIX PEAKIIHIA.
CamocrositesibHas padora: 2 3
1. CamocrodrenpHO€ M3y4y€HHE TEOPETHMYECKOro Marepuana 1o  Bompocy:  «Teopus
AIEKTPOIUTHYECKON nucconuanyiny. COCTaBICHUE CXEM AJIEKTPOJIN3A.
Coaepikanue y4eOHOro MaTepuajia 3 1
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HanmeHnoBanue pa3aesioB Conepxxanue y4eOHOro MarepuaJa, 1a00paTopHbie padoThbl U MPAKTHYECKHE 3AHATHS, O0beMm | YpoBeHb
U TeM CaMOCTOsITe/IbHAsA padoTa o0yuawumxcs, KypcoBasi pabora (IpoeKT) 4acoB | OCBOEHMHS
1 2 3 4
Tema 1.10. Knaccudmxauus 1. Knaccupukauus HeopraHudeckux BemecTB. [Ipocteie u cioxubie BemiecTtBa. OKCHUIBI, UX
semmects, TIpocThie kimaccuukanus. ['mapokcuasl (OCHOBaHUS, KHUCIOPOICOJCPIKAIINE KHCIOTHI, aM(o- TepHbIE
BeecTBa rugpokcuabl). Kucmotsl, ux xmaccudukanus. OcHoBanus, ux kinaccudukanus. Coilu cpeaHue,
KHCJIbIe, OCHOBHBIC U KOMILJICKCHBIE.
2. Meranabl. [lonoxkeHue MeETauioB B MEPUOAMYECKON CHCTEME M OCOOEHHOCTH CTPOEHHUS HX
atomoB. [IpocThie BemecTBa — MeETaUIbl: CTPOCHHE KPUCTAJUIOB M METAJUTMYECKash XUMUYECKas
cBsa3b. OOmue ¢GU3NYecKre CBOMCTBA METAIJIOB M WX BOCCTAHOBUTENIbHBIE CBOWMCTBA. OKCHIBI H
TUAPOKCHABI MeTaioB. OOmme cnoco0bl MOJYYEeHUs] MeTA/LIOB. Merauibl B TIPHUPOJE.
Mertamtyprust 1 €€ BUABL. DJIEKTPOJIN3 PACILIABOB U PACTBOPOB COEAMHEHUN METAIIOB.
IIpakTHYecKue 3aHATHS 1 2
1. Xumus MetamioB. XUMHUsI HEMETAJITIOB.
2. XMMUYECKHE CBOMCTBA HEOPraHMYECKUX KUCIIOT, OCHOBaHUW. [ uaposns coeit
CamocrosiTejibHasi pa6oTa: 2 3
1. «ITogroToBka mpe3eHTarmii mo TemMam: «Koppo3us MeTauioB U COCOOBI 3alIUTHI OT KOPPO3UMY,
«Hcropus rurncay, «Mctopust mBeaCKONH CTUYKW (110 BBIOODPY).
2. CaMocCTOSTENHHOE U3YUYEHHE TEOPETHIECKOTO MaTepuaia 1o Bonpocy: « Hemeransl. Ilonoxenue
HeMeTayioB B [leproanueckoi cucreMe, 0COOEHHOCTH CTPOSHUS UX aTOMOB. ATOMHOE H
MOJIEKYJISIPHOE CTpOCHHE. AJITIOTPOINHsL. XUMUYECKHE CBOMCTBA HEMETa/UI0B. OKUCIUTENbHbIE
CBOMCTBA M BOCCTAHOBUTEJIbHBIE CBOMICTBA HEMETAIIJIOB.
Tema 1.11. OcHOBHBIE Coaep:kaHue y4e0HOT0 MaTepHaja 3 1
KJIacChl Heopranuyeckux 1 | 1. Bogopoanble coeuHeHnsi HeMeTa10B. [lorydeHre aMmmuaka u XJIOpOBOIOPOIa CHHTE30M U
OPraHMYECKUX COCAUHEHUN | KoCcBeHHO. du3nyeckue cBoricTBa. OTHOIICHHE K BOJE: KMCIOTHO-OCHOBHBIC
cBoiicTBa. OKCHIBI U AaHTUAPUABI KAPOOHOBBIX KUCJI0T. Heconeobpazyromue u coneoOpa3zyromnine
okcuabl. KucnoTHsie okcupl, Ux cBoiicTBa. OCHOBHBIE OKCHU/IBI, UX CBOMCTBA. AHTHIPHIbI
KapOOHOBBIX KHUCJIOT KaK aHAJIOTH KUCIOTHBIX OKCUJIOB.
2. KucioTbl opranuyeckue U Heopranmdeckue. KucioTsl B CBETe TEOPUH AIIEKTPOIUTUUECKON
nucconuainuu. KucnoTsl B cBeTe mpotoinuTudeckoit Teopun. Knaccuduxanus opraHndeckix u
HeopraHndeckux KucaoT. OOIme cBONCTBA KUCIIOT.
IIpakTH4yeckne 3aHATHS 1 2

1. I'eHeTHYecKas CBA3b OPraHNYEeCKUX H HEOPTAaHMYECKHUX COCTUHECHHIA.
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HaumeHoBaHue pa3ae/ioB
U TeM

Coaepikanue yueOHOIro MaTepuaJa, JJaboparopHbie padoThl M MPaAKTHYECKHE 3aAHATHS,
caMoCTosiTeIbHAas padoTa o0y4yawmmxcsi, Kypcopasi padora (IIpoeKT)

O0nLeM
4aC0B

YpoBennb
OCBOEHUS

1

2

4

CamocrosiTesibHas padora:

1. CamocTosITENBHOE PEIICHUE TPAKTUKOOPHUEHTHPOBAHBIX 3314 110 COCTABICHUIO I[EMTOYEK
B3aWMOIIPEBPALLICHUI BEIIECTB.

2. CaMoCTOATENBHOE U3yYEeHHE TEOPETUUSCKOT0 MaTepHasa 1mo Bomnpocam: « OcHoBaHUs
OopraHuyvecKue M Heopranmuyeckue. AM¢orepHble OpraHnvdecKue U HeOpraHuyecKkue
coequHeHusi. Cosn. ['eHeTHYecKkasi CBSI3b MEXKIY KJIACCAMU OPraHUYECKUX U HEOPTraHUYECKHUX
COeIMHEeHU .

3

Tema 1.12.
XUMHS DJIEMEHTOB

Conepxxanue yueOHOro Marepuaja

1. s-DaemenTtsl. Bogopoa. /IBoiicTBEHHOE MOJOKEHNE BOJIOPOa B IEPUOTUIECKOIN CUCTEME.
N3otomner Bopopona. Tspkenast Boga. OKMCIATENBHBIE M BOCCTAHOBUTENIBHBIE CBOMCTBA BOJOPOAA,
€ro NojiydeHue U npumMeHeHue. JiaeMeHnThl |A-rpynnsl. [lonydenue, huznueckne u XuMuyeckue
cBoiicTBa. JjeMeHThl [TA-rpynmnel. O0mas XxapakTepuCTUKA MIETIOYHO3EMETBHBIX METAIOB U
marnus. Kanpuuit, ero nonydenue, Gu3. 1 XMMUYECKHE CBONCTBA.

2. p-DaeMeHTbl. ATIOMUHHUI. XapaKTepHCTHUKA aTIOMUHUS HA OCHOBAHUH MOJIOKCHUS B
[Tepuoanueckoii cucreme snementoB J.M1.MenneneeBa u crpoenns aroma. [lomydenne, pusznueckne
Y XMMUYECKHE CBOWCTBA AIIOMUHUS. YTjepoa u kpemuuid. OOmias xapakTepuCTHUKA.

3.d-OmemenTnl. OcoberHHOoCTH cTpoeHus atoMoB d-3emenToB (1B-VIIB-rpymm).
du3nueckre U XUMUYECKHEe CBOKCcTBA. HaxokIeHne ITUX METAJUIOB B IPUPOJIE, UX

IIOJIYYCHHEC U 3HAYCHHUC.

IIpakTHYecKkue 3aHATHS

1. Pacyetsl no xumuueckuM GopmysiaM U ypaBHEHUSIM.

CamocrosiTesibHasi padora:

1. IToaroroBka cooOrienuit o Bonpocam: «I'anorensl. CTpoeHue MOJIEKYI, XHMUYECKHE CBOMCTBA,
MOJIyueHHue U mpuMeHeHune. Baxkueinme coelnHeHNs TaJoreHoB, UX CBONCTBA, 3HAUCHUE U
npuMeHeHne»; «XaabKoreHnbl. Amuiorponus. CTpoeHre MOJIEKY alTIOTPOIHBIX MOAU(DUKAIINN U UX
cBoiicTBa. [lonyueHnue u mpuMeHeHUe KUCIOPoIa U cepbly; «aeMeHTbl VA- 1VA- rpynm.
CTtpoeHue MOJIEKYIIbI a30Ta U aJIOTPONHBIX Moaudukanuii pochopa, nx puznyueckue u
XUMUYECKHE CBOMCTBA. YTJIEPOa U ero aimoTponusa. OKCUAbI U THAPOKCUIBI YTIIEPOAa U KPEMHHUS,
MX XUMHUYeCKHe cBOMCTBA. COJM YroJIbHOM M KPEMHUEBBIX KUCIOTY»; «XHUMHUSI METAIIIIOBY.

Tema 1.13.

Conepxanue yueOHOro Marepuasa
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HaumeHoBaHue pa3ae/ioB
U TeM

Coaepikanue yueOHOIro MaTepuaJa, JJaboparopHbie padoThl M MPaAKTHYECKHE 3aAHATHS,
caMoCTosiTeIbHAas padoTa o0y4yawmmxcsi, Kypcopasi padora (IIpoeKT)

O0nLeM
4aC0B

YpoBennb
OCBOEHUS

1

2

4

XUMUA B )KU3HU 00IIECTBA

1. Xumus U npou3BoAcTBO. XUMHUYECKasi TPOMBIIUICHHOCTh U XUMUYECKUE TexHoJoruu. Hayansie
MPUHIIUTIBI XUMHUYECKOTO MPOU3BOJICTBA. 3alINTa OKPYKAIOIIEH Cpelbl M OXpaHa Tpyaa Mpu
XUMHUYECKOM MPOU3BOACTBE. XUMU3ALHU CEIIbCKOTO XO3SMCTBA U €€ HAalIPaBJICHHS. XUMH3aLUs
YKUBOTHOBOJCTBA.

2. XuMHA M 3K0JI0THA. XUMUYECKOE 3arpsi3HeHNE OKpyxatomiei cpeapl. OxpaHa ruapocdepsl,
MOYBbI, aTMOC(EpPHI, PIIOPHI U PayHbl OT XUMUYECKOTO 3arpsi3HEeHUs. boTeXHOI0THs U TeHHas
VHKECHEpUS.

HpaKTuquKue 3AaHATUSA

1. Onpenenenne xuMmudeckoro coctara armochepsl. Mzmepenne yposus CO»

2. Mexanu3m o0pa3oBaHus KUCIOTHBIX N0 aei. OOpa3oBaHne 030HOBBIX JBIP.

CamocrosiTesqibHast padora:

1. BeImoJiHEHNE KOHCIIEKTA 10 TeMe: « XUMMS U MOBCeIHEBHAS KU3Hb YesioBeka JloMalrHss
anrteka. MOIIKe U YUCTAIIUE CPEACTBA. XUMHUS U MUIIA. DKOJIOTUS KWINIA. XUMHUS U TEHETHUKA
qeJIOBEKaY.

2. IloaroroBka cooOIeHNI Ha TEMBI: ««MeTaJlTbl, HEeMETAUTb;, « IJIEMEHTHI | A-rpynmbiy;
«9nemenTsl || A-rpynmbiy; «"anorensy; «XaibKoreHsl.» (1o BEIOOPY).

PeiTUHTOBBIN KOHTPOJIb

Pa3znen 2. Oprannyeckas
XHUMHUS

70

Tema 2.1. IIpenmer
OpPraHMYECKON XUMUHU.
Teopus cTtpoeHus
OpPraHMYECKUX COCAMHECHUIN

Conep:xaHue y4eOHOro marepuaja

1. IlpeameT oprannyeckoii XuMuu. TeopHus CTPOEHHS OPraHUYeCKUX coequHeHu A. M.
Bytaeposa. OcHOBHEBIE ITOJIOKEHHS TeopuH cTpoeHus A. M. bytiepoBa. XuMHUUEeCKOE CTPOCHUE U
CBOMCTBa oprannyeckux Bemiects. [lonsTrue 06 nzomepun. Knaccndukanus oprannyeckux
coequnenuii. [lonarue dynkunonanpHoi rpymnmel. HoMenknaTypa.

2. Tunpl XHMHYECKHX CBfI3eli B OPraHHYEeCKHX COCJHHEHHSIX M CHOCOO0BI WX pa3pbiBa.
Knaccupukanus peakunii B oprannyecko xumuu. [loHstue o Tumax v MexaHu3Max peakiuii B
OpPraHNYeCKON XUMHH.

IIpakTHYecKHe 3aHATHA

1. O6Hapy>KeHHe yrjiepoa 1 BOJA0poaa B OPraHundCCKOM COCAMHCHUU.

2. O0OHapyxeHue ranoreHoB (mpo6a belinpiireiina).
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HaumenoBanue pa3aesioB Coaepikanue yueOHOIro MaTepuaJa, JJaboparopHbie padoThl M MPaAKTHYECKHE 3aAHATHS, O0bem | YpoBeHb
U TeM caMoCTosiTeIbHAas padoTa o0y4yawmmxcsi, Kypcopasi padora (IIpoeKT) YacoB | OCBOCHHS
1 2 3 4
CamocrosiTesibHas padora: 2 3
1. TlogroroBka mokmanoB: «Ku3Hb u gestensHOcTh A.M. BytnepoBay; «Knaccupukarnms
OpraHUYECKUX COEIMHEHUI», «BUTamn3M u ero kpax», « Pojib 0Te4eCTBEHHBIX yUEHBIX B CTAHOBJICHUN
U pa3BUTHM MHPOBOW XuMum», «COBpEeMEHHBIE MPEJCTABICHUS O XHMHYECKOM CTPOCHHHU
OpraHUYeCKUX BEIIEeCTBY» (110 BEIOODY).
2. CamocTosTENbHOE H3Y4YEHHE TEOPETUUECKOro Marepuaina mo Bompocy: « CoBpeMeHHbIE
MIPEJICTaBJICHUS O XMMHUYECKOM CTPOEHUM OPraHUYECKUX BEUIECTBY.
Tema 2.2.I1penenbHble CojaepikaHue yueOHOr0 MaTepuajia 2 1
YIJIEBOLOPOIBI 1. T'omonornueckuii psag anxanoB. [lonstne 06 yrieBogopoaax. OCOOEHHOCTH CTPOEHUS
Mpe/iebHBIX YTIIEBOAOPOIOB. AJKaHbl KaK MPEJCTABUTENN IPEIEIbHBIX YIIIEBOI0OPOIOB.
2. Xumuyeckue cBOMcTBa ajkaHoB. Peaknum Sgr-Tuma: ramorenupoBanue (pabotet H. H.
CemenoBa), HutpoBanue o KoHoBanoBy. MexaHW3M peakiud XJIOPUPOBAHUS aJKaHOB. Peakimu
JeTUPUPOBAHMSI, TOPEHUS], KATAIMTHUYECKOTO OKUCIIEHUS alKaHOB. KpeknHrajikaHos,
IIpuMeHeHue M COCOOBI MOJIyYeHHs ajkaHoB. O0iacTu mpuMeHeHUs akaHoB. [IpoMbIIeHHBIC
1 1a00paTOPHBIE CIIOCOOBI MOTYICHUS ATKAHOB.
IIpakTHYecKHe 3aHATHSA 1 2
1. [Tony4yeHne MeTaHa U U3y4eHUE €TO CBOMCTB: TOPEHMS, OTHOIIEHUS K OPOMHOM BOJIE U pacTBOPY
MepMaHraHaTa Kajus.
2. MoaenupoBaHnue CTPYKTYPHBIX (POPMYIT aJIKAHOB U UX MPOU3BOIHBIX.
CamocrosiTesibHas1 padoTa: 2 3
1. CamocTosTeNbHOE M3YYEHHE TEOPETHUECKOro Marepualia Mo Bompocy: «KadecTBEHHBINH aHaIN3
oprannyeckux Beuects»; «llukimoankansl. ['oMonorndeckuii psii 1 HOMEHKIATYpa [UKJIOATKAHOB.
[Tonyuenue u Gpu3nyecKre 1 XUMUYECKHE CBOWCTBA ITUKIIOATKAHOB.
2. CaMOCTOATENbHOE pEllIeHUe 3a/1a4.
Tema 2.3.9TuUsIeHOBBIE U Conep:xaHue y4eOHOro MaTepuajia 1 1
JMEHOBBIE YTTIEBOAOPO/IbI 1. T'omonornueckuii psag ajakeHoB. dusznueckue CBOWCTBAa alKkeHOB. XHMHU4YECKHE CBOMCcTBa
ajkeHoB. IIpuMeHeHMe ¥ cnoOCOOBbI TMOJYYEHHS] AJKEHOB. AJukaaueHbl. lloHsTHe u
knaccuukanys. [Tonumepusanus aueHoB. CriocoObl NOJMy4YeHUs: AMEHOBBIX YB.
IIpakTH4yeckune 3aHATHS 1 2
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HaumeHoBaHue pa3ae/ioB
U TeM

Coaepikanue yueOHOIro MaTepuaJa, JJaboparopHbie padoThl M MPaAKTHYECKHE 3aAHATHS,
caMoCTosiTeIbHAas padoTa o0y4yawmmxcsi, Kypcopasi padora (IIpoeKT)

O0nLeM
4aC0B

YpoBennb
OCBOEHUS

1

2

4

1. [lonydyenue sTUeHA NEruapaTalvei dTHIOBOro crupTa. BzaumopeicTBue stuiieHa ¢ OpOMHOM
BOJIOW, PACTBOPOM II€pPMAHraHaTa Kajus.

CamocrosiTesibHas padora:

1. CamocrosgTenbpHOe HU3y4CHHUEC TCOPCTHYCCKOr0O Marcpuaja I10 BOIIpOCaMm: «OCHOBHbIE MOHSATHS
XUMHH BBICOKOMOJICKYJ/IAPHBIX coeMHEeHU (Ha NpuMeEpe MNPOAYKTOB IOJUMEpU3ALINHA
AJIKCHOB, AJIKAIUCHOB U UX ranorennponwozmmx).

2. Pemenne 3a1a4 1o TeMe: «AJIKEHBI, CTPOCHUE, TIOTYICHHEY.

Tema 2.4.AnieTUIIEHOBBIE
YTJIEBOIOPO/IBI

Conepxxanue yueOHOro Marepuaja

1.'omosiornyecknii psig  AJKHUHOB. XHMHYECKHEe CBOWCTBA W INpPUMEHEHHE AJIKHUHOB.
OIEeKTPOHHOE W IPOCTPAHCTBEHHOE  CTPOEHHWE  aleTWIeHa W JPYTHX  aJKHWHOB.
Homenknarypa.M3zomepus. XuMuuyeckne CBOMCTBAa M NpuUMeHeHHe AaaKMHOB. OcoOeHHOCTH
peaknuii MPUCOSAWHEHUS TI0 TPONHOW yriepod-yriepoaHoit cBsizu. Peakums Kydeposa. IIpaBuio
MapkoBHHKOBAa TPUMEHUTEIBHO K areTwieHaMm. [loaBMKHOCTH aToMa BOJIOpoJa (KUCIOTHBIE
CBOWCTBA AJIKWHOB).

IIpakTHYecKkue 3aHATHS

1.CpaBHeHuUeE MJIaMEHH 3TUJICHA € TUIAMEHEM IpeeIbHBIX YriieBoAopo1oB. [lonyuenue anerunena u
OTIBITHI C HUM.

CamocrosiTesibHasi padora:

1.CamocTosTeabpHOE HU3Y4YEHHUE TCOPECTUYCCKOI'0 Marepuaia II0 BOIIpOoCaM: ((HDI/IMCHGHI/Ie
AICTUIICHOBBIX YI'JIEBOAOPOJ0B. HOHI/IBI/IHI/IHaHeTaT. Honyqeﬂne AJIKHHOB. HOHy‘ICHI/Ie allCTHJICHAa
ITUPOJIM30M MCTaHa U Kap6I/I,I[HBIM METOOOM».

Tema 2.5.ApomaTuueckue
yTIIEBOI0POIbI

Conep:xaHue y4eOHOro maTepuasa

1. T'omoJsiormyeckuii psixz apeHoB. beH3on kak mnpenactaButenab apeHoB. CoOBpEeMEHHBIC
MpeACTaBICHUS 00 AIEKTPOHHOM W IPOCTPAHCTBEHHOM CTPOCHHMH OeH3oJjia. ['omoisiorn OeH3oja, ux
HOMEHKJIaTypa, obuias popmyna. Ou3nyecKkue CBOWCTBA apEHOB.

2. Xwumunueckue cBoiictBa apeHoB. Ilpumepsl peakiuii >0eKTPOPUILHOTO 3aMEIICHUS:
raJlorTeHUpOBaHus, ankuiupoBanus (karanmzaropsl @Opunens — Kpadrca), HuTpoBaHus,
cynbpupoBaHus. Peakuuu rupupoBaHus U MPUCOEAMHEHUS XJIopa K 6eH301y. OCOOCHHOCTH XHM.
CBOMCTB romMoJ10roB OeH30J1a. B3aumMHoe BIUsiHHE aTOMOB Ha IPUMEPE TOMOJIOTOB apeHOB.

CamocrosiTesbHast padora:
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HaumeHoBaHue pa3ae/ioB
U TeM

Coaepikanue yueOHOIro MaTepuaJa, JJaboparopHbie padoThl M MPaAKTHYECKHE 3aAHATHS,
caMoCTosiTeIbHAas padoTa o0y4yawmmxcsi, Kypcopasi padora (IIpoeKT)

O0nLeM
4aC0B

YpoBennb
OCBOEHUS

1

2

4

1. CamocrosTenpHOE HN3YUYCHUC TCOPCTHYCCKOIO Marcpuajia 110 TCME: «HpnMeHe}me H MOJIYyJYECHHUE
ApCHOB. HpHpOILHLIe HCTOYHHUKHN apOMATHUYCCKUX YI'JICBOJOPOJ0B).

Tema 2.6.I1pupoanbie
HUCTOYHHUKHU YIJICBOJOPOJA0B

Conepxxanue yueOHOro Marepuasa

1. Hedrtb. HaxoxaeHwme B mpUpojJe, COCTaB W (Qu3HUeckue cBoicTBa HedTH. TOILIMBHO-
sHepreTudeckoe 3HaueHue HeTu. IIpombinieHHas nepepaboTka HedTu. Pextudukanusa nHedTH.
IIpupoaHblii M NONYTHbINA HePTAHOM ra3bl. KaMeHHBbIH yIoJib.

HpaKTuquKue 3aHATUSA

1. O3HakoMJIEHHE C TPOAYKTaMU HedrenepepaOboTKH U KOKCOBAaHUSI KAMEHHOTO YIJIsl.

CamocrosiTesqibHast padora:

1. CamocrosTensHOEe H3y4deHHE TeopeTrndeckoro marepuania mo teme: «Hedrn. Ilpupoansblii u
NONMyTHbIA HedTAHOW ra3pl»; «KameHHbIH yroyb. OCHOBHBIE HANPABICHHS HCIOJIb30BaHUS
KaMEHHOTO YIJsl. DKOJIOTUYECKHE acHeKThl JO00bIYM, NepepaboTKM M HMCHOJIb30BAaHUS TOPIOYMX
ncKonaembIx»; «lIprupoIHbIe HCTOYHNKH YTIIEBOJOPOJOBY.

Tema 2.7.I'uapokcuiibHbIE
COE€qUHEHUS

Conep:xaHue y4eOHOro Mmarepuasa

1. CrpoeHue u kjaaccuukanms COUPTOB. XMMHUYECKHE CBOMCTBA aJIKaHOJIOB. BiusHue
CTPOCHHMS CIIUPTOB HA WX (pu3mdecKkre cBOMCTBA. ["'oMOIOTHUECKHI Pl IPEJACIbHBIX OJHOATOMHBIX
criuptoB. M3oMepuss u HOMEHKIIATypa, obOmas ¢gopmyna. PeakmuonHas crmocoOHOCTh MpeaeabHBIX
OJIHOATOMHBIX CIIHPTOB. MEKMOJIEKYJIIpHAs JeTHApaTalusl CIHPTOB, YCIOBHS 00Opa3oBaHUs
npocThix 3dupoB. CroxHbIe >DUPHI HEOPraHMYECKHMX W OPraHMYECKHX KHCIOT, pEeaKIuu
srepudukanur. Cnocodbl MOJyYeHUsi cnUPTOB. MHoroaroMHble cnupThl. OCOOCHHOCTH
XUMHUYECKUX CBOMCTB MHOTOATOMHBIX CITUPTOB.

IIpakTHYecKkue 3aHATHS

1. I/IsyquI/Ie PaCTBOPUMOCTHU CITMUPTOB B BOJC. OxucieHue CIIUPTOB PA3JIUIHOI'O CTPOCHHUA XpOMOBOﬁ
CMCCBIO. HOJ'IyLICHI/Ie JUITHUIIOBOT'O 3(1)I/Ipa. HonyquHe riajaepara MCOu.

CamocrosiTesibHas padora:

1. CamocTosiTenprHOE HU3YUCHHUC TCOPCTUYCCKOI0O Marcpuajia II0 BOIIpOCaM: «MeTaHOJ'I, €ro
OPOMBIIIJICHHOC TIOJIYUCHHUC W MPHUMCHCHUC B IIPOMBIIIIICHHOCTH. buonornyeckoe pericTBue
MeTaHoJIa»; «DeH0JI. 9HeKTpOHHOe U IIPOCTPAHCTBEHHOC CTPOCHUC (beHona. XHWMHYECKHE CBOMCTRBA.
HpI/IMeHeHI/Ie 1 TTIOJIYYCHHC (I)eHOJ'Ia B IIPOMBIIIJICHHOCTU.
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HaumeHoBaHue pa3ae/ioB
U TeM

Coaepikanue yueOHOIro MaTepuaJa, JJaboparopHbie padoThl M MPaAKTHYECKHE 3aAHATHS,
caMoCTosiTeIbHAas padoTa o0y4yawmmxcsi, Kypcopasi padora (IIpoeKT)

O0nLeM
4aC0B

YpoBennb
OCBOEHUS

1

2

4

2. TlogroroBka MOKIAnoOB: «MHOTOATOMHBIE CIUPTHY, «MeTaHOI: XeMopuius u XeMo(hoOus»,
«AJIKOTOJIM3M U €ro NpoQHIaKTHKa», «DTAHOJ: BeJIHUaiiiiee 6J1aro v CTpanrHoe 3710».

Tema 2.8.
AJII)[[@FI/IZII)I " KCTOHBI

Conepxxanue yueOHOro Marepuasa

1.'omosornyeckue psiabl AJbAErHA0B U KeTOHOB. [loHATHE O KapOOHWIBHBIX COCAMHCHHSIX.
®dusndeckue CBONCTBA KApOOHWIIBHBIX COEIUHEHUN. XHMMHYECKHE CBOMCTBA aJIbJAerda0B M
KeTOHOB. PeaknimonHas ciocoOHOCTh KapOOHUIIBHBIX COSTMHEHUH. Peakiiny OKuCIeHNS albACTHIOB,
KaueCTBEHHBIC pPEaKIUM Ha aIbJCTHAHYIO TpyImy. Peakuuu mNOJMKOHACHCAIMH: OOpa30BaHUE
(heHonoGpopManbIETHIHBIX CMOJL.

IIpakTHyecKkue 3aHATHS

1. U3ydeHue BOCCTAHOBUTEIBHBIX CBOICTB albJETHIOB: PEAKIHS «CEpeOPSHOTO 3epKaiay,
BoccraHoByieHHe ruapokcuaa meau (11).

2. BzanmoseiictBue dhopManbaeruaa ¢ THAPOCYIb(GUTOM HATPHSL.

CamocrosiTesqibHast padora:

1. TloarotoBka cooOmieHus: «PopManmbIAeTUl KaK OCHOBA TOJIYYCHHS HEKOTOPBIX BEIIECTB W
MaTepHaJIOBy.

2. CaMocCTOSTEIbHOE H3YYEHHE TEOpPeTHUYEeCKOro Marepuana 1o Bompocy: «IlpumeHeHue wu
noJiyueHue KapOOHHJIbHBIX coeluHeHUi. [IpuMeHeHue anpaeruIoB U KETOHOB B OBITY H
MIPOMBIIIJICHHOCTH. AJIBJIETHIBI U KETOHBI B mpupone (3gupHble Macia, ¢gepoMonsl). [lomyuenue
KapOOHWIBHBIX COCAVMHEHUN OKHCICHHEM CIHPTOB, THUApPATAllMEH aJIKHHOB, OKHCJICHUEM
yrieBo10pooB. OTAeNbHBIC TPEACTABUTENN AJIBJCTHIOB U KETOHOB, CHEIU(UUECKUE CIIOCOOBI UX
TTOJTyYCHUSI U CBOHCTBAY.

Tema 2.9. Kap6oHoBbIe
KHCJIOTBI U X TIPOU3BOIHBIC

Conep:xaHue y4eOHOro MmarepuaJja

1. T'omogornuyeckui psa HpeaeJbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCJIOT. XHMHYECKHE
cBoiicTBa KapOOHOBBIX KHCJ0T. OOpazoBaHue (YHKIIMOHAJIBHBIX IPOU3BOJHBIX KapOOHOBBIX
kucnoT. Peakiuu stepuduxanuy. AHTUIPUIBI KAPOOHOBBIX KUCIOT, UX MOJIYYeHUE U MpPUMEHEHHE.
Crnoco0bI mosry4yeHust KapOOHOBBIX KHCJIOT.

2. Caoxubie 3¢pupbl. ZKupbl. CTpoeHHEe U HOMEHKIIATypa CIIOKHBIX 3(pUPOB, MEKKIACCOBAsl H30-
MepHs ¢ KapOOHOBBIMHU kHciIoTaMH. CrocoObl monydeHus. XMMUYECKHe CBOMCTBA M MPUMEHEHUE
cnoxHBIX 3(hupoB. XKupsl kak crnoxkHeie dhupsl raunepuHa. KapOoHOBbIE KUCIOTHI, BXOJSIINE B
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HaumeHoBaHue pa3ae/ioB
U TeM

Coaepikanue yueOHOIro MaTepuaJa, JJaboparopHbie padoThl M MPaAKTHYECKHE 3aAHATHS,
caMoCTosiTeIbHAas padoTa o0y4yawmmxcsi, Kypcopasi padora (IIpoeKT)

O0nLeM
4aC0B

YpoBennb
OCBOEHUS

1

2

4

COCTaB XHUPOB. buomormueckas POJIb KUPOB, UX UCIIOJIB30BaHUC B 6I>ITy " IMIPOMBIIIJICHHOCTH. Coun
KaPGOHOBbIX KHCJIOT.

HpaRTuquRne 3aHATUSA

1. PacTBOpUMOCTH pa3IMUHBIX KapOOHOBBIX KUCIOT B Boj€. B3anMoeiicTBUe YKCYCHON KUCIOTHI C
Metamiamu. [lonydenue n3oamunoBoro s¢gupa ykCycHOM Kuciotel. OMbuieHHE x)upa. [lomydenue
MBbLJ1a U U3yYEHUE €ro CBOWCTB.

CamocrosTeIbHAasA paﬁoTa:

1. TlogroroBka JOKIJIaJIOB HA TeMY 1O BbIOOPY: «CioHbIE 3QUPHI U UX 3HAYEHHUE B IPUPOJIE, OBITY U
MIPOU3BOJICTBEY, «KHUPBI KaK MPOIYKTHI MUTAHUS U XUMUYECKOE ChIpbey, «HexBaTka npo10BOIbCTBUS
Kak riobaipHas mpobieMa YeloBe4ecTBa U MyTH €€ pelieHus», «MypaBbuHas KUCIOTa B MPHUPO/IE,
Hayke © TpOM3BOJCTBe», «Mcropms ykcyca»;, «Mplia: TpOIUIOe, HACTOsAIIee, Oymymieey,
«CunTternyeckue mororue cpenacrsa (CMC): mocTonHCTBAa U HEAOCTAaTKH», «CpeicTBa TUTHEHBI Ha
OCHOBE KHCJIOPOACOAEPKAITUX OPraHUYECKUX COCIUHEHUI.

Tema 2.10. YriaeBoanl

Copep:xaHue y4eOHOIr0 MaTepuaja

1.Ilousitue 006 yriaesomaax. Kraccubukamus yrieBomoB. MOHO-, aU- W TIOJUCAXapHUIBI,
MpeaCcTaBUTEIN KaXKIOM I'PYIIIEI YIiIeBoa0B. bruogorndyeckas poJjib YIJIEBOAOB, UX 3HAUCHHE B JKU3HU
yenoBeka u obmectsa. Monocaxapuabl. JIucaxapuaspl. [loaucaxapuasbl.

IIpakTHYecKue 3aHATHS

1. Peakius «cepeOpsiHOTO 3epKaliay TJIF0K03bl. B3anmoaelicTBre Tr0Ko3bl ¢ ruapokcuaom mean (1)
MIPH pa3IMYHbIX Temneparypax. JlelicTBre aMMHayHOTrO pacTBOpa OKCHa cepedpa Ha caxaposy.

2. O6HapyxeHHe JIaKTO3bl B MOJIoKe. JleiicTBre Ho/1a Ha KpaxmaJl.

CamocrosiTesibHasi padora:

1. CaMocTOSATEIRHOE U3YUCHUE TEOPETHUECKOTO MaTepraa mmo Bonpocam: «Iloaucaxapuanl. O01mice
cTpoeHue mnoaucaxapugoB. CTpoeHHE MOJIEKYJIbl Kpaxmaya, aMHJIo3a U aMHUJIONICKTHH. [ JIMKOreH.
XUMHYECKHE CBOMCTBA Kpaxmajia. HaxoskjeHue B mpupoae U OMOJOTHYECKAsl POJIb IEIUIIOJIO3BI»,
«[lonsaiTe 006 yraesoaax. Krnaccudukamus yriesogoB. Monocaxapuabl» Jucaxapuabi»;
CaMOCTOSITENbHOE PEIICHUE 3a/1a4.

2. IlogroroBka foknana no teme: «Ilonsitue 06 yriaesoaax. Knaccuukamnus yriesogos. MoHo-, 1u-
U TOJHMCAaxXapupl, MPEACTABUTENN KaKIOW TPYyNIbl yriIeBoI0B. buonornueckas posib yrieBoJoB, HX
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HanmeHnoBanue pa3aesioB Conepxxanue y4eOHOro MarepuaJa, 1a00paTopHbie padoThbl U MPAKTHYECKHE 3AHATHS, O0beMm | YpoBeHb
U TeM CaMOCTOsITe/IbHAsA padoTa o0yuawumxcs, KypcoBasi pabora (IpoeKT) 4acoB | OCBOEHMHS
1 2 3 4
3HAYEHHUE B KU3HU YesioBeKa U obmiectBa»; Monocaxapuabl. Jducaxapuabl. VccnenoBarensckas
yueOHast pabora: «KauecTBeHHOE onpe/ieieHre Kpaxmaiiay (1o BEIOOPY).
Tema 2.11. CojaepikaHue yueOHOro MaTepuajia 2 2
AMWHBI, aMUHOKHUCJIOTEI, 1.Knaccudpukauusi 1 usomepusi amuHoB. [lonsaTre 06 amuHax. XUMHUYecKHe CBOiCTBA AaMHHOB.
Oenku AMUHBI KaK OpPraHU4YeCKHEe OCHOBAHUS, UX CPaBHEHHE C aMMHAKOM U JIPYTUMU HEOPraHUYECKUMU
ocHoBaHusiMH. OOpa3oBaHuE amuIOB. AHUIWHOBBIE Kpacutenu. [loHSATHE O CHHTETHYECKUX
BoJiokHax. [IlpuMeHeHue ¥ moJiyyeHue aMHUHOB.
2. AMuHOKHUCHOTHI. [loHATHE 00 aMMHOKHCIIOTaX, MX KiIaccHU(UKaus u cTpoeHue. Onrudeckas
M30MepHUsl a-aMHUHOKHUCIIOT. JIBOMCTBEHHOCTh KHCIOTHO-OCHOBHBIX CBOWCTB AMHHOKHCIOT U €€
npu4rHbL. bunosspHeie HOHBI. Peakiinyn KoHIeHCAIUH.
2. O6pazoBanue cosieii rumuHa. [lomyuyenne MmenHoi com raunuHa. Jlenarypanus 6enka. [{BeTHbie
peakiuu OEIKOB.
IIpakTHYecKkne 3aHATHS 2 1
1. O6pazoBanue cojnelt anwimHa. bpoMupoBaHue aHUIMHA.
2. O6pazoBanue cosieii rumuHa. [lomyuyenne MmenHo com raumnuHa. JleHarypamnus O6enka. [[BeTHbIe
peakiuu OEIKOB.
CamocrosiTesibHas padoTa: 3 3
1. TloarotoBka mpe3eHTALMU IO TeMaM: «AHWIMHOBBIE KpAacHUTEIH: HCTOPHS, IMPOU3BOICTBO,
MEePCIEKTUBA», «AMHHOKHCIOTBI — «KAPIUYMKW» OETKOBBIX Mojekym», « CIIM u ero
popUITAKTHKA»; K AMMHAK ¥ aMHHBI — O€3KHUCIOPOTHBIE OCHOBAHUS» (110 BBIOODY).
2. CamocrosTenbHOE H3y4eHHE TeOpeTHYeckoro Mmarepuana mo BompocaM: «benaku. bermkn kak
pUpoaAHbIe nojauMepsl. [lepBuunas, BTopuyHas, TpeTUYHAS M YETBEPTUYHAS CTPYKTYPbI OCIKOB.
OubpusipHbIe U TIOOYNIsSIpHbIE Oenku. XUMUYECKHE CBOMCTBA OENKOB: rOpeHue, AeHaTypaius,
TUAPOJIU3, KadeCTBEHHbIE (LBETHBIE) peakiuu. buonoruueckue (yHKIMH OENKOB, WX 3HAUCHUE.
benku kak komnoHeHT nuiy. [Ipobiaema 6e1KOBOro roj0JaHUs U MYTH €€ PEIICHUsD).
Tema 2.12. Conepxanue y4eOHOro Marepuasia 3 1
AzoTtcoaepkaiiue 1. HykJieMHOBBI€ KUCJIOTHI. HyKJIeMHOBBIE KUCIIOTHI KaK MPUPOIHbIe ToauMepbl. Hy- KiaeoTu s, ux
reTEPOLUKINYECKIE ctpoenue, npumepsl. ATO u AJID, ux B3anmonpeBpanieHue 1 pojb 3TOTO Mpolecca B IPUPOIE.

COCAMHCHUS. HYKJ'IGI/IHOBBIC
KHUCJIOTBI

2. IMonsitue JIHK u PHK. Ctpoenue /IHK, ee nepBuyHas u BTopuuHas cTpykrypa. Paboter ®.Kpuka
u J1.Yorcona. KommiaemeHTapHOCTh a30TUCTBIX OcHOBaHuM. Pernmukanus JITHK.
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HanmeHnoBanue pa3aesioB Conepxxanue y4eOHOro MarepuaJa, 1a00paTopHbie padoThbl U MPAKTHYECKHE 3AHATHS, O0beMm | YpoBeHb
U TeM CaMOCTOsITe/IbHAsA padoTa o0yuawumxcs, KypcoBasi pabora (IpoeKT) 4acoB | OCBOEHMHS
1 2 3 4
IIpakTHYecKHne 3aHATHS 1 2
1.V nenTrduKanus OpraHuvdecKuX COCTMHECHUH.
CamocrosiTesibHas padoTa 2 3
1. CamocTosiTennbHOE U3yUEHHE TEOPETUUECKOTO MaTepuaia o teme: «Ocobennoctu crpoenns PHK.
Tuner PHK u ux 6uonornueckue ¢pyukuuu. [lonstue o tponynom koje (kogone). buocunres Genka
B JKMBOM KieTke. ['eHHas wumHXeHepus M OuOTexXHOJOrusa. TpaHcreHHble (OpMBI pacTeHUN U
KUBOTHBIX».
Tema 2.13. buonornueckn | Coaepxanue y4eGHOro MaTepuajia 2 1
AKTUBHBIC COCTUHEHUS 1. ®epmenTsbl. [lorsTue o dpepMeHTax Kak 0 OMOJOTHYECKUX KaTaIM3aToOpax OCIKOBOW MPHUPOIBI.
OcobenHoctn cTpoeHHss W cBoWcTB. Kiaccmbukamus ¢epmenToB. Burammuubl. Ilonstue o
BuTamMuHax. Mx kmaccudukanms u obo3HadeHue. Hopma morpebrnenuss BUTaMHHOB. ['OpMOHBI.
[Tonatue o ropMoHax Kak OHOJIOTMYECKH AKTUBHBIX BEIECTBAX, BBITIOJHSIOMINX SHIOKPUHHYIO
PETYISINIO JKU3HEIEATETFHOCTH Opranm3MoB. Kiaccudukarus TOpMOHOB.
IIpakTHYecKHe 3aHATHS 2 2
1. O6HapyxeHre BUTaMHUHA A B o icoiHedyHoM Macie. OOHapyxeHne BuTamMmuHa C B I0JI0YHOM COKE.
Onpenenenue BuTaMruHa D B pbIObeM KHUpe WM KYPUHOM JKEITKE.
2. JlelicTBHe aMHMJIO3bl CIIOHBI Ha Kpaxman. JlelicTBue AeruaporeHasbl Ha METHUJICHOBBIM CHHHI.
JleiicTBre Karana3bl Ha MEPOKCHJA BOAOPOJa. AHAU3 JEKAPCTBEHHBIX IMPENapaToB, MPOU3BOIHBIX
CAJIMLIUIIOBON KUCJIOTHL. AHAJIN3 JIGKAPCTBEHHBIX MPENapaToB, MPOU3BOAHBIX aMUHO(EHOA.
CamocrosiTesibHas padoTa: 2 2
1. CamocrosTensHOE U3yUEHHE TEOPETUUECKOT0 MaTepuaa o Borpocam «Buramunbl. OGHapyxeHue
BUTaMuHOB». «JlekapcrBa. [loHsTHEe O JekapcTBax KaK XHMHOTEPANEBTUYECKUX Ipenaparax.
I'pynmer  nexapctBy; «®epMeHTHl. BuTtamMuHbl. ABUTaMUHO3bI, TUNEPBUTAMHUHO3BI U
TUIIOBUTAMUHO3BI, UX NMpoduiakTuka». CaMOCTOSITETbHOE PELICHHE 33 1aY.
2. BoimonHeHne MHANBUIyalIbHOTO IPOEKTA. 4 3
PelTHHTOBBIN KOHTPOJIb 1
IIpomexyTouHas arrecTanus B popme nudpdepeHIuPOBAHHOIO 3a49eTa 2 3
Bcero: 162
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3. YCJOBUS PEAJIN3AILIMUA YYEBHOM JUCIUILINHBI

3.1. TpeOoBaHUA K MATEPHAJBHO-TEXHUYECKOMY 00eCIe4eHHI0

Peanuzanusa ydeOHOW AUCHUIUIMHBI MpeEaIoiaraeT Hajludue Yy4eOHOro
KaOuHeTa.

O6opynoBaHue yueOHOTO KabuHeTa U paboyux MecT KabuHeTa:

— 1ocaJ04yHble MecTa (110 KOJMYECTBY 00yUaOIIUXCs);

— paboyee MECTO MPENo1aBaTes;

— JI0CKa yYEHUYECKas;

—  CTeliax,

— TyMm0a Jj1s XpaHEeHUs TaOIuIl.

CpencTBa oOyueHus:

—  KOMIUIEKT Y4eOHO-HATJISIHBIX TTOCOOUIA;

— TaOJuIIbl, CXeMBI (B TOM YKCJIE HA AJIEKTPOHHBIX HOCUTEIISX);

—  YMK 1o mpeamety «Xumusi»

—  KOMIUIEKT Y4eOHO-METOIMUECCKUX MaTEPHATIOB,;

— pa3IaTouyHBIN MaTepuai, BUACO U ayIU03aliCH, IPE3EHTAIINH;

Texaudeckue cpecTBa OOyIeHUS:

—  MYJbTUMEIHITHOE 000py10oBaHuE (KOMITBIOTEP, MPOSKTOP) C TOCTYIIOM K
UHTEPHETY,

— JIMIIEH3UOHHOE MpOoTrpaMMHOE o0ecreueHue.

3.2. UudopmanuonHoe odecrieueHre 00ydeHust

Ilepeyenb pexoMeHaAyeMbIX Y4eOHBIX H3AaHuii, MHTEepHeT-pecypcoB,
JAOMOJIHUTEJIbHOM JIUTEePaTyPhI

OcHOBHBIC HCTOYHHKHU:

1. Epoxun E.M. Xumus nis npodeccuit 1 cienuanbHOCTEH TEXHHYECKOTO
¥ €CTECTBEHHOHAYYHOTO Ipoduieil: yueOHUK I CTYI. YUpPSKASHUH cpe. mpod.
obopazoBanusa / HO.M.Epoxun, W.B.KoBameBa. — M.: W3znatenbckuii LEHTP
«Axanemus», 2019. — 496 c.

2. Kum, A. M. Opranudeckass XuMmusi [DIEKTPOHHBIN pecypc]: yueOHoe
nocobue / A.M. Kum. — DnektpoH. TekcToBble faHHbIe. — HoBocubOupck: Cubupckoe
YHUBEPCUTETCKOE M3aarensctBo, 2017. — 844 c¢. — 978-5-379-02004-0. — Pexum
nocryma: http://www.iprbookshop.ru/65281.html

3. XamuroBa, A. W. Opranwmdeckas xumus s cryaearoB CIIO
[DnmekTpoHHBINA pecypc]: yauebnoe mocodue / A. . Xamutosa, T. E Byceiruna, JI. P.
Caduna. — DIeKTpOH. TeKCTOBBIC AaHHBIC. — Kazanb: KazaHckuii HallMOHATBHBIN
MCCJIeI0BATEIbCKHUM TeXHOIOTHUeCcKui yauBepcuret, 2016. — 172 ¢. — 978-5-7882-
1938-7. — Pexxum noctyma: http://www.iprbookshop.ru/80239.html

4. Xumus ana npodeccuid W CHEeNHATbHOCTEH EeCTECTBEHHOHAYYHOTO
npodusisa: y4eOHHMK JJis CTyA. YUpeXIeHuUW cpea. mpod. obOpasoBanust /
[O.C.I'abpuaasn, N.I.OctpoymoB, C.A.Cnankos] ; moxa pea. O.C. I'abpudinsia — M.
Nznarensckuil neHTp «Akamemusi», 2019. — 400 c.
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JlonoJHuTEIbHbIE HCTOYHUKU:

1. Bacunesckas, E. 1. Heopranuueckass xumusi [DIEKTPOHHBIA pecypc]:
yuebHoe nocobue / E. U. Bacunesckas, O. U. Ceuxo, T. JI. IlleBuioBa. — D1€eKTpOH.
TEKCTOBBIC AaHHbIE. — MUHCK: PecnyOnuMkaHCKU MHCTUTYT NpOo(EeCCUOHATBLHOTO
obpazoBanus (PUIIO), 2015. — 248 c. — 978-985-503-488-0. — Pexxum noctymna:
http://www.iprbookshop.ru/67664.html

2. T'abpuensn O.C, JIvicoBa I'.I'. Xumusa. TecTsl, 3a0a4u U yIpaKHEHUS:
yue0. mocodue st CTy. yupexaeHui cpe. mpod. oopazoanusi. — M., 2014.

3. Taopuensa O.C, OctpoymoB W.I'. Xumus musa mpodeccuii u
CHIEUAIBHOCTEM TEXHUYECKOTO MPpOoduiisa: yUeOHUK JJIsl CTY/A. YUYPEKACHUN Cpe.
npod. obpazoBanus. — M., 2014.

4. Tabpuensu O.C, OctpoymoB WN.I'., Octpoymosa E.E. u ap. Xumus nis
npodeccuii U CHeNUalbHOCTeH €CTECTBEHHO-HAYUHOTO MNpOoduiist: y4eOHHUK s
CTYyJI. YUpEXKJIeHU cpell. npod. obpazoBanus. — M., 2014.

5. Tlaopuenssn O.C. u ap. Xumus mia npodeccuid M crnernuaibHOCTEH
TEXHUYECKOTO MPOo(Ist (3JIEKTPOHHOE MPUIIOKEHUE).

6. T'abpuensn O.C., JIeicora I'.I'. Xumus: kHUTa 7151 IpeniofaBaTes: yueo.-
MeTOoJI. mocodue. — M., 2012.

7. Tabpuensu O.C., OctpoymoB W.I' Xumus s mnpodeccuit u
CIIENUAJIBHOCTEH COIMATbHO- IKOHOMHUYECKOTO M TYMaHHMTApHOTO TpOoQuIIei:
y4eOHHUK IS CTYI. YIPEKICHHUM cpel. nmpod. oopazoBanus. — M., 2014.

8. Taopuemnsn O.C., OctpoymoB WN.I'., CnagkoB C.A. Xumus: mocobue s
noaroroBku k EI'D: ydel. mocobue s CTyA. YyUpexkAeHH cpen. mnpod.
obpazoBanusa. — M., 2014.

9. Tabpuensa O.C., OctpoymoB WN.I'., CnanxkoB C.A., Jlopodeera H.M.
[TpakTukyM: yae0. mocodue mjis CTyI. yupexaeHui cpei. npod. oOpa3oBaHus. —
M., 2014.

10. Ta6pudnsin O.C. EcrectBo3Hanue. Xumusi: y4eO. IS CTY/l. YUPEKIACHHMI
cpen. mpod. O6pazoanus / O.C.I'abpudnsH, U.I.Octpoymos. - M.: M3parenbckuit
HEeHTp «Akagemus», 2019. — 240 c.

11. Epoxun FO.M, Kosanesa 1.b. Xumus 115 mpodeccuii u criennaibHOCTEH
TEXHUYECKOTO MPOPUIIsl. DIEKTPOHHBIN Y4eOHO-METOANYECKUN KOMIUIEKC. — M.,
2014.

12. Epoxun FO.M. COOpHUK TECTOBBIX 3aJaHUi MO XUMUU: y4ebd. mocooue
JUISL CTYJI. YApeXKIeHUM cpell. mpod. oOpazoanus. — M., 2014.

13. Epoxun FO.M. Xumusa: 3agaun u ynpaxHeHus: y4ed. mocooue uist CTy/.
yapexaeHuit cpen. nmpod. oopazoBanms. — M., 2014,

14. Epoxun F0.M., KoBanesa U.b. Xumus ni1s npodeccuii u criennaabHOCTEH
TEXHHYECKOTO W ECTECTBEHHO-HAyYHOTO mpoduieil: y4eOHWK I CTYI.
yapexaeHuit cpes. mpod. odpazoBanus. — M., 2014.

15. CnagkoB C. A, OctpoymoB W.I'., T'abpuensn O.C, JlykpsnoBa H.H.
Xumus 115 npodeccruii U CenuaTbHOCTEH TEXHUYECKOTO Tpoduiisa. DICKTPOHHOE
MpUJIOKEHUE (RJICKTPOHHOE YueOHOe U3/IaHue) IS CTY. YUpeKACHUN cpe. mpod.
obpazoBanus. — M., 2014.
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http://www.iprbookshop.ru/67664.html

HNuTepHeT-pecypcebl:

1. www.pvg.mK.ru (omummnuana «[Tokopu BopoObeBBI TOPBI»).

2. www.hemi.wallst.ru  (OOpa3oBaTeNbHBIi  CaWT sl IIKOJIHHUKOB
«XumMus).

3. www.alhimikov.net (O6pa3oBaTenbHBIN CalT AJIs IMKOJIBHUKOB).

4. www.chem.msu.su (DnexTpoHHast OUOIUOTEKA 0 XUMHH).

5. www.enauki.ru (MHTEepHET-U3AaHUE JUIsl yuuTenei «EcTecTBeHHBIC
HayKN»).

6. www.lseptember.ru (metoguueckas razera «IlepBoe ceHTAOPS»).

7. www.hvsh.ru (xxypHan « XuMHusl B IIIKOJIEY ).

8. www.hij.ru GkypHam «XuMuUs 1 KU3HBY ).

9. www.chemistry-chemists.com (31ekTpoHHBIH JKypHAT «XHUMUKH U

XUMHS» ).
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4. KOHTPOJb U OLIEHKA PE3YJbTATOB OCBOEHUSI YUEBHOM
JTUCHUATNIUHBI

Kontpoiib m omeHka pe3yiabTaTOB OCBOCHHUA Y4E€OHON IHMCLMILIAHBI
OCYILIECTBIIIETCS IPENOIABATENEM B IIPOLIECCE IPOBEACHUS IPAKTUYECKUX 3aHATUN
1 J1a00paTOpHBIX pabOT, TECTUPOBAHHUSA, a TAKKE BBINOIHEHHUS OOYy4YarOIUMHUCS
WHIVBUAYAJbHBIX 33/1aHHUM, IPOEKTOB, UCCIEAOBAHUM.

Pe3yabTaThl 00yyeHHs
(ocBOEHHBbIE YMeHHs, YCBOCHHbIE 3HAHMA)

@DopMbI U METObI KOHTPOJISI M
OLIEHKH Pe3yJIbTATOB 00y4YeHUs

JINYHOCTHEIE:
- YyBCTBO TOPJIOCTH U YBAKEHUS K HICTOPUHU U
JOCTUKEHHUSIM OT€YECTBEHHON XMMHUYECKON HAYKH;
XUMUYECKH TPAMOTHOE TIOBEICHHUE B
npoecCHOHANBHOU EATETLHOCTH U B OBITY MPHU
00paleHny ¢ XUMHUYECKUMU BEIIECTBAMH,
MaTepHaiaMu U IpoIeccaMu;

- TOTOBHOCTh K TIPOJIOJDKEHUIO;

- 00pa3oBaHMs ¥ MOBBIIICHHS KBATH(UKAIIUH B
n30paHHOM TTPO(PECCHOHATTEHOMN ACSITEIIBHOCTU U
00BCKTHBHOE OCO3HAHUE POJI XUMHIECKUX
KOMIIETSHIINI B 9TOM; YMEHHUE HCIIOIh30BaTh
JIOCTUKEHHSI COBPEMEHHON XUMUYECKO HAYKH U
XUMHYECKHUX TEXHOJIOTHH IS MTOBBIIICHUS
COOCTBEHHOT'0 MHTEIICKTYaJIbHOTO Pa3BUTHS B
BBIOpaHHOM MPOPECCHOHATBHON IEATETLHOCTH

IIpoBepka BHEAYAUTOPHOM
CaMOCTOSITEIbHOM pabOThI, 3alUTa
pedepaToB 1 JOKITAIOB,

[Tybnuunoe npencTaBieHne
[IpEe3EHTAlLM, TECTUPOBaHHE, TPOBEPKA
MPAKTUYECKUX pado0T, PEUTUHTOBBII
KOHTPOJIb, TPOMEKYTOUHAS
aTTecTalus.

MeTanpeaMeTHbIE:

- HCII0JIb30BAHUE PA3IUYHBIX BUIOB
M03HABATEIbHON AEATEIbHOCTH U OCHOBHBIX
MHTEJUIEKTYaJIbHBIX Onepaluil (IOCTAaHOBKH 3a/1a4H,
(dhopMynTupoBaHUs TUTIOTE3, aHATM3a U CUHTE3a,
CpaBHEHHUsI, 000011IeHNs], CUCTeMaTU3alllH,
BBISIBJICHUS IPUYMHHO-CIICJICTBEHHBIX CBSI3EH,
MIOMCKa aHAJIOTOB, (OPMYITHPOBAHUS BBIBOJIOB) IS
pelIeHUs MOCTABIEHHOM 3a/1a4K, TPUMEHEHHE
OCHOBHBIX METOJIOB MMO3HAHUS (HAOIIOACHNUS,
HAYyYHOTO PKCIIEPUMEHTA) VI U3YUCHHUS Pa3IMUHBIX
CTOPOH XMMHUYECKUX OOBEKTOB U MPOLIECCOB, C
KOTOPBIMH BO3HHUKAET HEOOXOUMOCTh CTal-
KHUBaThCsl B MpoQecCUOHANBHOM cdepe;

- UCIIOJIb30BaHUE PA3IMYHBIX HCTOYHUKOB IS
MOJTy4eHUSI XUMUUYECKON MHPOpMAIIUHU, YMEHHE
OLIEHUTH €€ I0CTOBEPHOCTD JJISl JOCTUKEHUS
XOPOIIUX PE3yAbTATOB B MPOQeCcCHOHANTBHOM

cdepe;

IIpoBepka BHEAyIUTOPHOU
CaMOCTOSITEIbHOM paboThI, 3alIUTa
pedepaToB U T0KIAIOB,

[TyGnanuHOe npeacTaBieHue
[pe3eHTAlHi, TECTUPOBaHHE, TPOBEPKa
MPaKTUYECKUX PAbOT, PEUTHHTOBBIN
KOHTPOJIb, TPOMEKYTOUHAS
aTTecTalus.

* IPEMETHBIE:

- c(hopMHPOBAHHOCTh MPEJACTABIEHUH O MecTe
XMUMUU B COBPEMEHHON Hay4yHOW KapTUHE MHPA;
MOHMMAaHUE PO XUMHUH B  (POPMUPOBAHUU
Kpyrozopa ¥  (PYHKIHMOHAIBHOM TI'PaMOTHOCTH
4eJI0BEKA JUIsl PEIICHUS IPAKTUYECKUX 3aa4;

IIpoBepka BHEAYAUTOPHOMI
CaMOCTOATENbHON padoOThI, 3aMTa
pedepatoB u 10KIAJ0B.

[Ty6nnyHoe npeacTaBieHue
[IPE3EHTAlNN, TECTUPOBAHUE, IIPOBEPKA
PaKTUYECKUX paboT, peHTHHIOBBII
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PesynbTaTsl 00yyeHus
(ocBOEHHBIE YMEHHs, YCBOCHHbIE 3HAHMA)

(I’OpMI:.I H METOAbI KOHTPOJIA U
OLCHKH pe3yJibTaTOB Oﬁy‘leﬂl/lﬂ

- BIJIQJICHUE OCHOBOMOJIATaIOUIUMU XUMUYECKUMU
MOHSATUSAMH, TEOPUSIMH, 3aKOHaAMH u
3aKOHOMEPHOCTSMH;  YBEPEHHOE  IOJIb30BaHUE
XUMHUYECKON TEPMHUHOJIOTUEN U CUMBOJIMKOW;

- BJIaJICHHE OCHOBHBIMH METOJIaMH HAyYHOTO
TTO3HAHMS, HCIIOJIb3YEeMbIMHU B XUMUU:
HaOIIOICHUEM, OIMCAaHUEM, MU3MEpPEHUEM,
AKCIIEPUMEHTOM; YMEHHE 00pabdaThiBaTh, 0OBSICHITH
pe3ynbTaThl MPOBEIEHHBIX OIBITOB U JeNaTh
BBIBOJIbI; TOTOBHOCTh M CIOCOOHOCTh MPUMEHSATH
METOJIbl TO3HAHUS TPH PEIICHUH TMPAKTHUYECKUX
3a/1ay;

- c(hOpMHUPOBAHHOCTH YMEHHUS JaBaTh
KOJIMYECTBEHHBIE OIICHKU U TPOU3BOJUTH PACUEThHI
10 XUMHYECKUM (HOpMysIaM U yPaBHEHHSIM;

- BJIQJICHUE TIPaBUJIAMU TEXHUKH O€30MaCHOCTH NP
WCIIOJIb30BAaHUH XUMUYECKHUX BEIIECTB;

- c(hOpMUPOBAHHOCTh COOCTBEHHOU TO3UIINH
0 OTHONIEHHWIO K XWMHYECKOW WHQOpMaInu,
IIOJTy4aeMOM U3 Pa3HbIX HCTOYHUKOB.

KOHTPOJIb, IPOMEXKYTOYHAas
aTTecTalusl.
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