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

1.1. O6aacTh NIpUMEHEHHs POTrPaMMBbI

Pabouas nporpamma yweOHoro mnpeamera I1/[.02 Xumus pa3paboraHa Ha OCHOBE
TpeOoBaHUll (enepaibHOr0 TOCYAApCTBEHHOrO 00pa30BaTENbHOIO CTAaHAApTa CpPETHEro
o0miero o0pa3zoBaHMs, YTBEPXICHHOTO NpUKa3oM MuHHCTEpCTBA 00pa3oBaHUsS M HAYKU
Poccutickoit @enepamu ot 17.05.2012 Ne 413; [IpumepHoii 0CHOBHOW 0Opa3oBaTeIbHOMN
MPOrpaMMBbI CPEIHETO OOIIEero 00pa30BaHus, 0JI00PEHHON pelieHreM (enepabHOTO yueOHO-
METOJMYECKOr0 O0BeAMHEHHUS 10 00meMy oOpa3zoBanuio (IpoTokosa oT 28.06.2016 Ne 2/16-
3); IlpumepHOii TporpamMmbl 00IIE00Pa30BATEIBHON yUECOHON TUCIUIUIMHBI «XUMUS» IS
po)eCCHOHANIBHBIX 00pa30BaTEIbHBIX OpraHu3anuii, pekoMeHmoBaHHOH DPI'AY «DUPO»
JUIS pealln3alliid OCHOBHOH NpodeccroHabHON oO0pa3zoBarenbHOi nporpammel CITO Ha 6aze
OCHOBHOTO o0miero oOpa3oBaHUs c MOJIy4eHUEM CpeIHero o0m1ero
obpazoBanus(mporokosiNe 3 ot 21.07.2015); Pexomenpanuii mo opraHu3anudyd MOJTYYECHHS
cpenHero o0iero oopa3oBaHus B Mpeaesiax OCBOCHHS 00pa30BaTeIbHBIX MPOrPaMM CPETHETO
npoecCHOHATLHOTO 00pa3oBaHMs HAa 0a3e OCHOBHOTO OOMIEro OOpa3oBaHHS C YYETOM
TpeboBaHul (herepaibHBIX TOCYJAPCTBEHHBIX 00pa30BaTENbHBIX CTAHIAPTOB U MOTY4aeMOM
npodeccud WM CIEUUAIBHOCTH  CpPEeTHEr0  NpOoQecCHOHAIbHOrO 00pa3oBaHUS B
COOTBETCTBUM C MHUCbMOM JlemapTameHTa rocyJapCTBEHHON MOJUTHKH B chepe MOArOTOBKU
pabouux kanpo u JI1O Muno6puayku Poccun ot 17.03.2015 Ne 06-259.

[Iporpamma o6meobpazoBatenbHoil yueonoro npeamera [1J].02 Xumus npeanazHaueHa
JUIsL WU3Y4YEHHMs] XMMUU B Hpo¢ecCHOHaIbHBIX oOpas3oBarenbHbix opranumzauusx CIIO,
peanu3yonmx o0pa3oBaTeIbHYI0 MPOrpaMMy CpeaHEro ooiero oopazoBaHusl B Ipeenax
OCBOCHHSI OCHOBHOU MpodeccnoHaIbHON 00pa3zoBaTenbHoit mporpammel CITO (OITOIT CITO)
Ha 0a3e OCHOBHOIrO 00Iero oOpa3oBaHMs MPU MOATOTOBKE CHEIMAIUCTOB CPEIHEro 3BEHa
JUISL  CTIeManbHOCTEeH ecTecTBeHHOHaydyHoro mnpoduns: 33.02.01 dapmanums, 34.02.01
Cectpunckoe 1eno,31.02.02. Akymepckoe nerno.

1.2. Mecto y4eOHOro mpeamMera B CTPYKType OCHOBHO mpoQecCHOHATLHOH
00pa3oBaTeIbHOI MPOrpaMMBbI:

VYuebublii  mpeamer  «XuUMHUS»  M3y4yaeTcs  Ha  yIIYOJIGHHOM — ypOBHE B
obuieobpazoBarenbHoM nukie OIIOII CIIO Ha 6a3e ocHOBHOro o0miero odpazoBaHUsI C
HOJIy4eHHUEM CPeJHEro o0Iero oopa3zoBaHUs KakK y4eOHBIM MpeAMET eCTECTBEHHOHAYYHOIO
npod st mpodecCuoHaTbHOTO 00pa30BaHMUs.

1.3. Hean m 3amaum y4yeOHOro mpeaMera — Tpe0OBaHUSI K pe3yJIbTaTaM OCBOEHUS
yyeOHOoro mpeamera: M3yuenue yueOHoro mpenmera I[J[.02 Xumus Ha yriyOieHHOM
YPOBHE cpeaHero oluiero oOpa3oBaHUsI HANpPABIEHO HA JOCTH)KEHHE CIEAYIOLIUX IIeJIEH:
JIn4HOCTHBIE Ppe3yJIbTAThI OCBOCHUS OCHOBHOW 00pa30BaTeNbHOM NpOrpaMMbl JOJKHBI
OTpaxkaTh:

JIP.4 CdopMUpPOBaHHOCTF MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAyKU U OOLIECTBEHHOW MPAKTHUKH, OCHOBAHHOTO HA JUAJIOre KYJIbTYyp, a
TaKXKe pa3InYHbIX (OpM OOILIECTBEHHOTO CO3HAHHUS, OCO3HAHUWE CBOEr0 MecCTa B
MOJIUKYJIBTYPHOM MHPE;

JIP.S CpopMHUpOBaHHOCTH OCHOB CaMOPa3BUTHS U CAMOBOCITUTAHUSI B COOTBETCTBHH C
o0lIeYeIOBeYECKUMU IIEHHOCTSIMU U HJeajaMH TIpa)XAaHCKOro oOmIecTBa; IOTOBHOCTb M
CHOCOOHOCTh K CAMOCTOSITEIIbHOM, TBOPYECKON M OTBETCTBEHHOM JIEATENLHOCTH;

JIP. 8 HpaBcTBeHHOE CO3HaHWE U TIOBEJEHHE HAa OCHOBE  YCBOEHUSA
00111e4eNI0BEYECKIX [IEeHHOCTEH;

JIP. 9 TOTOBHOCTh M CIIOCOOHOCTHh K 00pa30BaHUIO, B TOM YHCJIE CaMOOOpa30BaHHUIO,
Ha NPOTSDKEHUM BCEH JKM3HU; CO3HATEIbHOE OTHOILICHHE K HEMPEPhIBHOMY 00pa30BaHHUIO KaK
YCJIOBHIO yCTICTITHON PO eCcCHOHATbHON U 00IIIECTBEHHOMN JEATEIHHOCTH,



JIP. 11 [lpunatue W peanu3aliio IEHHOCTEH 310poBoro u Oe3omacHoro obpasa
KHU3HU, MOTPEOHOCTH B (PU3MUECKOM CaMOCOBEPIICHCTBOBAHUH, 3aHATHUSX CIIOPTUBHO-
03/I0POBUTEIBHOMN JEATEIbHOCTBIO, HEPUATHE BPEIHBIX PUBBIUCK: KYPEHUSs, yIOTpeOIeHus
AJKOT0JIs, HAPKOTHKOB;

JIP. 12 BepexxHoe, OTBETCTBEHHOE W KOMIIETEHTHOE OTHOIIEHHE K (pu3nyeckoMy u
MICUXOJIOTHYECKOMY 37I0POBbIO, KaKk COOCTBEHHOMY, TaK U JAPYTUX JIIOJIeH, YMEHHE OKa3bIBaTh
IIEPBYIO TOMOLIb;

JIP. 13 Oco3HaHHBIN BbIOOp Oymymieil mpodecCuu U BO3MOKHOCTEH peau3ariiu
COOCTBEHHBIX JKM3HEHHBIX IJIAHOB; OTHOIIEHHE K MPO(ECCHOHANBHOW NEATEIBHOCTH Kak
BO3MOXKHOCTH  y4acTUs B PpEUICHUH JIMYHBIX, OOIIECTBEHHBIX, TI'OCYAApCTBEHHBIX,
0O0IIeHAIIMOHAIBHBIX TPOOJIEM;

JIP. 14 CdopMHUpPOBAaHHOCTh SKOJOTHYECKOTO MBIIUICHHUS, MOHUMAHUS BIHSHHS
COLIMAJIbHO-9KOHOMHMYECKUX IIPOLIECCOB HAa COCTOSHUE HPHUPOJHON M COLMAIbHOW CpENbI;
PUOOPETEHHUE OMBITA HKOJIOTO-HAMPABICHHON AEITEIbHOCTH;

MertanpeamMeTHble pe3yJbTaTbl OCBOCHHUS OCHOBHOW 00pa30BaTEIbHOW MpPOrpamMMbl
JIOJIKHBI OTpaXaTh:

M.1 YMmeHHe caMOCTOSATENbHO OMPEAENATh LEIH AESTEIbHOCTH U COCTABIIATH IJIaHbI
JEATEIbHOCTH; CaMOCTOSITEIBHO OCYILECTBIIATh, KOHTPOJUPOBaTb U KOPPEKTUPOBATh
JIeSITENIbBHOCTh; MCIOJIb30BaTh BCE BO3MOJKHBIE PECypChl JJISi JOCTHUXKEHHUS IMOCTaBJIEHHBIX
HeNnel U peanusalyy IIAHOB JAESITeIbHOCTH; BBIOUPATh YCHEIIHbIE CTPATETUU B Pa3IUYHBIX
CUTYaLUsX;

M.2 YMeHue npoayKTHBHO OOIIAThCS M B3aMMOJICHCTBOBATH B MPOLIECCE COBMECTHOU
NeSITeTbHOCTH, YYUTHIBATh IO3WIUH JIPYTUX YYaCTHHKOB JESATEIBHOCTH, 3(P(EKTUBHO
pazpemiats KOHGIUKTHL;

M.3 BnasgeHue HaBbIKAMHU I103HABATEIbHOM, Yy4e€OHO-HCCIIEIOBATEIbCKOW U
MPOEKTHOH JEesATeNbHOCTH, HaBbIKAMH Pa3pelIeHHs MPpo0JieM; COCOOHOCTh U TOTOBHOCThH K
CaMOCTOSITEJIBHOMY IIOMCKY METOAOB pEIICHUs MPaKTUYECKUX 3a/ady, [PUMEHEHUIO
pa3IMYHBIX METOJOB ITO3HAHUS;

M.4 ToTroBHOCTP U CHOCOOHOCTH K CaMOCTOATENBHOW  HMH(POPMAIMOHHO-
MIO3HABATENILHOM  JEATENbHOCTH,  BJAJ€HHE  HaBbIKAMU  IOJYYEHHS  HEoOXOoIuMon
uH(pOpMallMl U3 cJoBaped pa3HbBIX THUIOB, YMEHHE OPHEHTHUPOBATHCS B Pa3INYHBIX
UCTOYHUKAX HH(OpMaIMK, KPUTHYECKH OLEHMBATh M HUHTEPHPETHPOBATH HH(POPMALHIO,
MOJIy4aeMYI0 U3 PA3JIMYHBIX UCTOYHHUKOB;

M.5 VYMeHue HCHOIB30BATH CPEACTBA HMH(POPMALMOHHBIX M KOMMYHUKALMOHHBIX
texHojoruit (mamee - WKT) B pemeHMM KOTHUTHBHBIX, KOMMYHUKATUBHBIX U
OpraHU3alMOHHBIX 33124 C COOJII0JIeHHEM TPeOOBaHUM HIPrOHOMUKHU, TEXHUKU OE€30MaCHOCTH,
TUTHUEHBI, pecypcocOepekeHusl, MPaBOBBIX M 3TUYECKHMX HOPM, HOPM HH(OPMALMOHHON
0e30IMacHOCTH;

M.7 YMeHue camOCTOSITEIbHO OLICHMBATh MU NMPUHUMATh PEIICHHS, ONMPEAEISIONINE
CTpPAaTEruio MOBEJEHUS, C YUETOM IPAKIAHCKUX U HPABCTBEHHBIX LIEHHOCTEH;

M.8 BnaneHue S3BIKOBBIMH CPEJICTBAMH - YMEHHE SICHO, JIOTUMHO W TOYHO M3Jararhb
CBOIO TOYKY 3PEHHUs, UCIIOIb30BaTh a/ICKBAaTHBIE SI3bIKOBBIE CPEJICTBA;

M.9 Bnanenue HaBbIKaMH MO3HABATEIbHOU pedIeKCUU KaK OCO3HAHUS COBEPILIAEMBIX
JNEUCTBUI M MBICIMTEIBHBIX IPOLIECCOB, UX PE3YIbTATOB M OCHOBAHWM, I'PaHUI] CBOETO
3HAHUS U HE3HAHUS, HOBBIX MTO3HABATENBHBIX 3a/1a4 U CPEJICTB UX TOCTUKEHUSI.

TpeboBanust kK mMpeIMeTHbIM pe3yJbTaTaM OCBOCHHUS YIIyOJIEHHOTo Kypca XHMHUHU
JIOJIKHBI OTPaXKaTh

II. 1 chopMHUPOBaHHOCTH MPEJICTABICHUI O MecTe XUMHU B COBPEMEHHOH Hay4dHOMH
KapTUHE MHUpa; MOHUMaHHE POJM XUMHH B (OPMUPOBAHMM KPYyro3zopa UM (PyHKIHOHAIBHON
IrPaMOTHOCTH Y€JIOBEKA JJISl PELIEHUS IPAKTUYECKUX 3a/1ay;



II. 2 BriageHWe OCHOBOINOJATAIOUIMMH XWMHUYECKUMHU MOHATUSIMH, TEOPUIMH,
3aKOHAMHM U 3aKOHOMEPHOCTSAMH; YBEPEHHOE I10JIb30BAHUE XUMHUYECKOW TEPMUHOJOTHEH U
CHMBOJIUKOM;

II. 3 BnajgeHue OCHOBHBIMM METOJIAMH HAYyYHOTO IIO3HAHMA, HUCIOJIB3YEMbIMH B
XUMHU: HAOJIOZCHUE, ONUCAHWEe, H3MEpeHHe, OHKCIEPUMEHT; yMeHHe o0palaThIBaTh,
OOBSICHATBH PE3yJbTaThl IPOBEACHHBIX OIBITOB U A€]aTh BHIBOJbI; FTOTOBHOCTh U CIIOCOOHOCTH
IPUMEHSTh METO/bl IO3HAHUS IPU PEILICHUH MPAKTUYECKUX 3a/1ay;

II. 4 chopmMHUpOBaHHOCTh yMEHMs /1aBaTh KOJMYECTBEHHbIE OLCHKH M IPOBOAUTH
pacyeTsl 0 XUMHUYECKUM (popMyiaM U ypaBHEHHSM;

I1. 5 Bnagenue npaBuwiIaMM TEXHUKU 0€30MACHOCTH IPU UCIOJIb30BAHUM XUMUYECKHUX
BEILIECTB;

II. 6 chopMHUPOBAaHHOCTHL COOCTBEHHOW IO3WIMM IO OTHOIICHHIO K XHUMHYECKOMN
uH(OpPMaLINH, ITOJIy4aeMOM U3 pa3HbIX HCTOYHHUKOB;

I1.7 ChopMupoBaHHOCTH CUCTEMBI 3HAHUH 00 OOIIMX XUMHUYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX, TEOPHUSIX;

I1.8 CdopmupoBaHHOCTb YMEHHMH HCCIIEIOBaTh CBONCTBA HEOPraHUYECKUX U
OpraHMYECKUX BEUIECTB, OOBSCHITH 3aKOHOMEPHOCTHU IMPOTEKAHUS XUMUYECKUX pPEaKLUM,
IPOTHO3UPOBATh BO3MOXKHOCTb UX OCYIIIECTBIICHUS;

I1.9 Bnanenue yMeHUsSIMH BBIIBUIAaTh TUIIOTE3bl Ha OCHOBE 3HAHUH O COCTaBe,
CTPOCHUU BEIIECTBA U OCHOBHBIX XMMHYECKHUX 3aKOHAX, IPOBEPATh UX 3KCIIEPUMEHTAIIBHO,
bopMynupys Lelb UCCIEA0BaHNUS;

I1.10 Bnanenue werolaMM CaMOCTOSITEIBHOIO IUIAHUPOBAaHMS U IPOBEACHUS
XUMHYECKHX SKCIIEPHMEHTOB C COOJIOZCHUEM MpaBMl 0€30MacHOi paboThl ¢ BEMIECTBAMH U
1a00paTOpHBIM 000pyI0BaHKHEM; C(POPMUPOBAHHOCTh YMEHHMI ONUCAHMSI, aHAJIU3a U OLIEHKU
JIOCTOBEPHOCTH MOJIY4EHHOI'O Pe3yybTara;

I1.11 ChopmMupoBaHHOCTE YMEHMH NMPOTHO3UPOBATh, AaHAJIU3UPOBATh U OLICHUBATh C
MNO3UIMI DKOJIOTUYECKOM O€30I1aCHOCTH IOCJIEACTBUS OBITOBOW M INPOU3BOACTBEHHOMN
JesITeIbHOCTH YeJIOBEKa, CB3aHHOMU C repepaboTKON BEIECTB.

1.4. Kotn4yecTBO 4acoB Ha 0CBOeHME IPOrPaMMbl Y4eOHOI0 NpeaAMeTa:
MaKCHUMaJIbHON y4eOHON Harpy3ku oOyyaromerocsi 258 4acoB, B TOM YHCIIE:
00s13aTenbHOM ayIUTOPHON yueOHOM Harpy3ku oOydaromierocs 172 gaca;
CaMOCTOSITeNIbHON paboThl oOyyarorierocst 72 yaca,

KOHCYJIbTallMK — 14 yacos.



2. CTPYKTYPA U COAEPKAHUE YYEBHOI'O ITPEJIMETA

2.1. O0beM yueOHOro npeaMera M BUABI Y4eOHOI padoThI

Bun yueOHo# padoThI Oo0bem
4acoB

MaxkcumasnbHasi yueOHasi HAarpy3ka (Bcero) 258
O0s3aTesIbHAsI Ay AUTOPHAs YueOHasi Harpy3Ka (Bcero) 172
B TOM YHCJIE:
JIEKIIMHU, YPOKH 152
IIPAKTUYECKUE 3aHATUS 20
CamocrosiTesibHasi padora o0yuyarwmerocs (Bcero) 72
B TOM YHCJIE!
camocTosITelIbHas padoTa HaJl MHAWBHIYaJbHBIM IPOEKTOM 18
Koncynbranuu 14

IIpomexyTouHas arrectanms B gopme IK3aMeHa




2.2. TemaTudeckuii 1aH u conepkanue yueoHoro npeamera I1/1.02. Xumus

HaumeHoBaHuUe Coaep:xanue yueOHOro MaTepualia, J1adopaTopHble H MPAKTHYECKHE PadOThI, CAMOCTOATEIbLHAA PadoTa 00y4aIoIUXCs Oo0bem
pa3fesaoB U TeM 4acoB
1 2 3
I cemecTp
Paznen 1. OcHOBBI OpraHn4yecKoil XUMUH.
Tema 1.1. BBenenue B Cojep:xkaHue y4eOHOro MaTepuaja
OPraHUYecKyI0 XUMHIO IlosiBneHue U pa3sBUTHE OPraHUYECKOW XMMMM Kak Haykd. lIpenMer opranudeckod XMMuM. MeCTO U 3Ha4€HHME OPraHUYECKOM XUMHUH B 171
CHCTEME €CTECTBEHHBIX HayK. B3auMOoCBs3b HEOPraHWYECKUX M OPraHMYECKHX BELIECTB.
KonTposabhas padora Ne 1 172
Tema 1.2. OcHOBHBIE Cojep:xaHue y4eOHOr0 MaTepuasa
MOJI0:KeHNS TeOPUH XHUMHYECKOe CTPOEHHE KaK IMOPAJOK COEIUHEHHMs aTOMOB B MOJIEKYyJie COTJaCHO MX BaJeHTHOCTH. OCHOBHBIE IOJIOKEHHS TEOpHUHU 2/4
XHMHYECKOI0 CTPOeHHUH XUMHYECKOTO CTPOEHHUs] OpraHudeckux coeauHeHuil A.M. bytnepoBa. YriepoaHblil ckeneT opraHmdeckodl Mosekyisl. KpaTtHocTs
OpPraHu4YecKHuX XUMUYECKON CBSI3U. 3aBUCUMOCTb CBOMCTB BEIIECTB OT XHMHYECKOrO CTpOoeHHs Monekyl. WM3omepus u wuszomepsl. [lonstue o
COeIMHEHU I (YHKIIMOHAIBHOH rpynme.
A.M. BytaepoBa CamocTosiTesibHast padoTa 2

Bri6op TeM (HanpaBieHMit) HHANBHYAIBHBIX TPOEKTOB!

«OxpaHa OKpy>Karolel cpeibl OT XUMHUYECKOT'0 3arps3HEHUs

«YTIeBOIBl ¥ UX POJIb B )KUBOW IPUPOIE»

«Poib yrieroioB B Moei Oyyieii mpodeccHoHaIbHON ACSITeIbHOCTH

«MeraHomn: xemodumus 1 xeMohoous»

«DTaHO: BelInyaiiiiee 6J1aro U CTpaLIHOE 3710%»

«CrnoxHble 3(DUpPHI U X 3HAYCHUE B IPUPOJIE, OBITY U IIPOU3BOJICTBEY

«OKupBI KaKk MPOAYKT MUTAHUS U XUMUYECKOE CHIPHE»

«3amMeHa JKUPOB B TEXHUKE HEMUIIEBBIM CBIPHEM»

«HexBaTKka po10BOIECTBUS Kak TiI00anbHAas MpobiieMa YeI0BEeYeCcTBa U Iy TH €€ PEIICHID
«Mpina: mpornuioe, HacTosIee, Oy Iymiee)

«CpencTBa TUTHEHBI HA OCHOBE KHCIIOPOJICOJEPKAIINX OPTaHUUECKUX COETNHEHUI»
«CHuHTEeTHYECKHE MOIOIINME CPEJCTBA: JOCTOMHCTBA U HEJOCTATKI

«byepHbie cucTeMbl B OpraHU3Me YeI0BEKa»

«Bxutag yueHbIX — XMMUKOB B I0Oety Hax ¢amu3mMoM B Bennkoii OteuecTBEHHOW BOWHE
«BnusgHue MeToAa 3aMOPAXKUBAHUS Ha Ka4eCTBO MUTHEBOM BOIBI»

«/IMeHHbIE peaKIlui B OPraHUYECKOU XUMUN

«HccienoBaHue opexoB MUHIAJIS HA COACp)KaHUE [IUAHUA-HOHOBY




[ToaroroBka cooOLIEeHNI Ha TEMBI:

«KuzHbp u gesarensHocTs A.M. Bytneposa»

«HcTopus BO3HUKHOBEHUS U Pa3BUTUS OPraHUYECKON XUMUM
«ButanusM u ero kpax»

Tema 1.3. Coaepsxanue yueOHOro MaTepuaJia
Kaaccupuranus [MpuHIMIBL KIaCCUPHUKALMU OPraHUYECKUX COeNWHEHUH. MexayHapoAHas HOMEHKJIAaTypa W TNPHHOUNBI 00pa30BaHUs Ha3BaHWH 1/5
HOMEHKIATYpA OpPraHUYECKUX COCIUHEHUM.
OpraHMYecKHX BellecTB
Tema 1.4. Conep:xanue yueOHOro MaTrepuaJia
Kaaccnpuxanus Knaccudukammss 1 0COOEHHOCTH OpraHMYecKHX peakuuii. PeakmmoHHple 1eHTpHL. llepBoHauanbHBIE TOHATHS O THIAX W MEXaHHM3Max 1/6
OPraHMYeCKUX PeaKIUil | OpraHMYecKUX peakuuil. [OMONUTHYECKHH W TEeTepONUTHYECKUH pPa3pblB KOBAICHTHOM XWMHUYECKOH cB3H. CBOOOAHOpPAJMKATBHBIA H
WOHHBIN MexaHu3Mbl peakiuu. [ToHsTre o Hykneoduie u 3MeKTpoduie
IIpakTH4eckoe 3aHsATHE
KoHcTpynpoBaHue mapoCcTepKHEBbIX MOAEIEH MOJIEKYJ OPraHUYECKUX BEIECTB 1/7
ITpaktuueckas padora Ne 1 «KadecTBeHHOE onpeneneHue yriiepoaa, BOA0OPOAa U XJIopa B OPraHMUECKUX BEIECTBAX) 1/8
CamocTrosiTesibHast padoTa 2
IToaroroBka cooOIIEHUA HA TEMBL:
«PoJb 0TEeUeCTBEHHBIX YUEHBIX B CTAHOBJIIEHUHU M Pa3BUTHH MUPOBOI OPraHUYeCKON XUMHUI»
«CoBpeMeHHbIE MTPECTABICHUS O TEOPUH XMMUYECKOTO CTPOCHUS.
Tema 1.5. Auaxanbl: | Cogepanue y4eO0HOr0 MaTepHaJia
TOMOJIOTHYECKHIT P51, | AIKaHbl. DIEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOEHHME MOJIEKYJIbl METaHa. Sp -TMOpHaM3alus OpOMTalel aTroMOB  yIJEpoJa. 2/10
XUMHYEeCKHe CBONMcTBa, | [oMomoruueckuil psag u obmas ¢opmyna ankanoB. CucremMaTHyeckas HOMEHKIATypa allkaHOB M pajuKaioB. M3oMepus yriepoHOTo
NPUMEHEHHe M CHoco0bl | ckenera. Du3nueckre CBOMCTBA AIKAHOB. 3aKOHOMEPHOCTH HW3MEHEHHs (DU3MYECKHX CBOHCTB. XWMHYECKHE CBOMCTBA aJIKAHOB:
MOJTy4eHUs! rajJloreHUpOBaHKue, JETHAPUPOBAHHE, TEPMUYECKOE Ppa3JIOKEHUE, KPEKHHI Kak cIocoObl TONyYeHHs BaKHEHIIMX COCOUHEHUH B
OpraHMYEeCKOM CHHTe3e. | OpeHne ajikaHOB KakK OJWH M3 OCHOBHBIX MCTOYHMKOB TEIUIa B MPOMBIIIICHHOCTH U ObITYy. M30Mepu3aius Kak
Croco0 MONYYEeHUs] BHICOKOCOPTHOTO OeH3MHA. MeXaHW3M peakiuu cBOOOJHOpauKalbHOTrO 3amerneHus. [lomydenne ankaHoB. Peakmus
Bropua. Haxoxxnenue B mpupoJie ¥ MPUMEHEHUE aJIKAHOB.
IIpakTH4eckoe 3aHATHE
[Ipaktudeckas padora Ne 2 «HaxoxaeHne MOJICKYISIpPHON (GOPMysibl OPraHUYECKOrO BEIIECTBA IO €ro IJIOTHOCTH M MAaCCOBBIM JOJISIM 2/12
3JIEMEHTOB, BXOJISIINX B €T0 COCTAB, WJIM MO MPOAYKTAM CTOPaHUS.
CamocTrosiTenbHast padoTa 2
BrimmonnHeHue TECTOBBIX 3aJaHUN
Tema 1.6. Hukaoankansl | Conepixanue yueOHOTo MaTepuaa
Iluxnoankanel. CTpoeHrWe MOJIEKYN ImkioankanoB. OOmas ¢opMmyna HKIOATKaHOB. HomeHknaTypa ITMKIOankaHoB. M3omepus 2/14

IIUKJIOATKAHOB: YTJIIEPOJHOTO CKElleTa, MEKKIIAcCOoBasl, MPOCTpaHCcTBeHHAs (Iuc-TpaHc-uzoMepus). Crenuduka CBOWCTB ITUKJIOATKAHOB C




MaJIbIM pa3MCpOM IHUKIIA. PeaKHI/II/I MPUCOCAUHCHUSA U paJUKAJIbHOI'O 3aMCIICHUS.

IIpakTHyeckoe 3aHsATHE

IIpakTudaeckas padora Ne 3 «PerreHne sKkciepuMeHTaIbHBIX 3a/1a4 Ha TIOJIYYeHHE OPTaHNIECKIX BEIIECTBY.

2/16

CamocTrosiTetbHasi padoTa

[TpoBeneHue pacu€TOB MO XUMUUECKUM (HDOpMYJIaM U YpPaBHEHUSM peaKIfi
BrinonHeHue ynpaxHeHU B HAMUCAHUH U30MEPOB
ITocTaHoBKa €M HHIMBUILYAIbHOTO MIPOCKTA.

Tema 1.7. AnkeHbI

Conep:xanue yueOHOro Marepuasa

AJIKeHBI. DIEKTPOHHOE U POCTPAHCTBEHHOE CTPOSHHUE MOJIEKYIIbI ATHIICHA. SP*-THOPHAN3aIUst OPOUTAJIEH aTOMOB YIJIEPOJiA. G- U T-CBSI3U.
I'omonornueckmii psim 1 odmas popmyna ankeHoB. HomeHkinarypa ankeHoB. M3oMepHs anKeHOB: YTIIEPOJHOTO CKENETa, IOJOKEHUS
KpaTHOW CBSI3H, MPOCTPAHCTBEHHAs! (IIC-TpaHC-U30MEpHs), MeXKIaccoBas. DU3MUECKUE CBOHCTBA alIKEHOB. Peakimu 31eKTpoHILHOTO
NPUCOCAMHEHHs KaK croco0 MoixydeHus] QyHKIMOHAIBHBIX MPOW3BOJHBIX YTIIIEBOAOpOJOB. IIpaBuno MapKkOBHHKOBA, €r0 3JIEKTPOHHOE
o0ocHoBaHue. Peakuun okuciaeHuss u nonuMepuzauuu. llonmmdTuineH Kak KPYHHOTOHHAXKHBIM HPOLYKT XHMHYECKOI'O MPOHM3BOJCTBA.
[TpoMbIIIEHHBIE B 1a00paTOpHBIE crIOcO0BI oyueHust ankeHoB. [IpaBuo 3aiinesa. [IpuMeHeHNE aIKeHOB.

3/19

KonTpoabhas padora Ne 2

1/20

CamocTosiTesibHasi padoTa

Amnanns HMemmeﬁCH I/IH(i)OpMaLII/II/I, MMOCTPOCHHUEC AJIrOpUTMaA ACATCIBbHOCTU IO UHANBUAYAJIBHOMY IIPOCKTY.
OCYH_IGCTBJ'IGHI/IG XUMHUYCCKHUX npeBpaH_[eHHﬁ

Tema 1.8. AnkagueHnbl

Conep:xanue yueOHOro MaTepuasa

Knaccudpukanus ankagueHOB TIO0 B3aMMHOMY pAacIlOJIOKCHUIO KpaTHBIX CBs3ed B Mosekysne. OCOOCHHOCTH SJIEKTPOHHOTO U
MPOCTPAHCTBEHHOTO CTPOSHUS CONPSDKEHHBIX ankamueHoB. OOmias dopmyna ainkaaneHoB. HoMmeHkaTypa W HW30MEpHs alKaJdeHOB.
®dusnveckrie CBOICTBA aJKaJHMEHOB. XMMHUYECKHE CBOICTBA ajKaJMEHOB: PEaKIUU MPUCOCTUHEHHS (THAPUPOBAaHUE, TAIOTCHUPOBAHUE),
ropeans u mnonumepms3aruu. Brimang C.B. JlebeneBa B MONydeHHE CHHTETHYECKOTO Kaydyka. Bymkanmszamus kaydyka. PeswHa.
MHoroo0pasue BUJI0B CHHTETUYECKHX KaydyKOB, UX CBOMCTBa U mpuMeHeHue. [lomyuenue ankaareHos.

2/22

CamocTrosiTenbHasi padoTa

[TonroroBka fgokiana Ha TeMy «CHHTETHYECKHE KaydyKH: HCTOPHUS, MHOTOOOpa3ye U MepCreKTUBB)
Ananu3 uMmeroniencss uHGpopMaluu, IOCTPOCHUE AJTOPUTMA IEATEIbHOCTH 110 MHIUBUYAJIbHOMY IIPOEKTY.

Tema 1.9. AIKHHBI

Conep:xanue yueOHOr0 MaTepuaJia

AnkuHBL. DJEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOSHHE MOIEKYJbl aleTHieHa. Sp-ruOpuan3anus opOuTaneld aToMoOB YIiepoja.
T'omosornyeckuit psg v odmas ¢opmyna ajakuHoB. Homenkmarypa. M3omepus: yriaepoaHOIO CKejleTa, IMOJOKEHHS KpaTHOW CBS3H,
MeXKIaccoBas. Du3nyeckue CBOWCTBA AIKMHOB. XHMMUYECKHUE CBOWCTBA AIKMHOB: PEAKIMH IMPUCOCAWHEHHUS KaK CIOCO0 IMOTydeHUs
MOJIMMEPOB U APYTHX IMOJIE3HBIX MPOAYKTOB. Peakuuu 3amemienus. ['opeHue aneTuieHa Kak UCTOYHUK BBHICOKOTEMIIEPATypHOTO IIIaMEHU
JUTSL CBapKH M pe3ku MeTayuioB. [lonydeHne aneTriieHa MUpoIn30oM MeTaHa U KapOuaHbIM MeTtonoM. [IpiMenenne aneTnieHa.

2/24

CamocTosiTeibHasi padoTa
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CocTaBjicHHE KOHCIIEKTA II0 TEME ((HpI/IMCHCHI/Ie AJIKMHOB))

Tema 1.10. Apensl

Coaep:xanue yueOHOr0 MaTepuaJia

Apensl. Hctopust oTkpeiTasa 6en3ona. CoBpeMeHHBIE PEACTaBICHHS 00 3JIEKTPOHHOM U MPOCTPAHCTBEHHOM CTpoeHun OeH3oia. M3omepus 2/26
¥ HOMEHKJIaTypa roMosoroB 6enszomna. O0miast popmyrna apeHoB. Pu3nveckne cBoiicTBa OeH30i1a. XMMHYECKHEe CBOMCTBA OEH30M1a: peaKInu
ANEeKTPOPHIFHOTO 3aMeleHus] (HUTPOBAaHWE, TAlIOTEHHUPOBAHHME) KakK CIMOCO0 TONYYeHHS XWMHUYECKHX CPEICTB 3allUThl PaCcTEHUH;
NpUcCOeNHEHNs (THAPUPOBAHUE, TAIOTEHUPOBAHKME) KaK JOKa3aTeIbCTBO HEMpeNeNbHOro XapakTepa OeH3oia. Peakmust ropenus.
Ilomyuenmne OeH3oa.
CamocrosiTeibHast paboTa
[ToxroroBka mpe3eHTAINH 10 TeMe «APOMATHYECKUE YTIIEBOIOPOIBIN 1
AHanu3 pecypcoB Uil MHAWBHYaTbHOTO MTPOEKTA.
Tema 1.11. I'omosoru Conep:xanue yueOHOro MaTrepuasa
Gensoua B3aumHoe BiHsHHE aTOMOB B MOJIEKYJIE TOMOIJIOTOB OeH3ona (Ha mpuMmepe Toiyona). OpueHTanroHHBIE I(PQPEKTH 3aMeCcTUTENeH. 2/28
Oco0eHHOCTH XUMUYECKHX CBOWCTB TOIyoJia. [[puMeHeHrne ToMoJIoroB OeH30J1a.
CamocTosiTesibHast padoTa 1
IMoxroBka pedepaToB Ha TEMBI:
«IKOIIOTUYECKHUE aCTIEKTHI UCTIOIB30BAHS YTIIEBOIOPOTHOTO CHIPhS»
«X¥MHUS YTIEBOJOPOTHOTO CHIPBS M MOs Oy mytmast mpogeccusi»
«YTIeBOAOPOIHOE TOIUIMBO, €0 BUJIBI M HA3HAYCHHUE»
IMoaroroBka cooOIIEHUNA HA TEMBL:
«O1ieHKa BIUSHIYS 3arpsI3HEHMS OKPYXKAIOIIEH Cpe/ibl apOMAaTHYECKUMHE YTIIEBOIOPOIaMU Ha OPTaHU3M YEIIOBEKa U JIPYTHE YKUBHIE
OpTaHU3MBbI»
«Poub apoMaTHUECKUX YTIIEBOJOPOIOB B Moel Oyymei npodecCHOHATLHON IS TEITbHOCTH)
Tema 1.12. CiupTbI Coaepsxanue y4e0HOro MaTepuaJia
Cruptel. Knaccudukauusi, HOMEHKIaTypa COMPTOB. ['oMojormueckuid psii M oOmas ¢Gopmysia NpeAeibHbIX OJHOATOMHBIX CIHPTOB. 2/30
I/ISOMepI/IH. dusnyeckue cBOICTBa MMPpEACIbHBIX OAHOATOMHBIX CIIMPTOB. BO}IOpO}IHaSI CBA3b MCXKOY MOJICKYJIaMU KW €€ BJIMAHUC Ha
¢dusnueckue CcBoicTBA CHHUPTOB. XHWMHYECKHE CBOWCTBA: B3aUMOJCWCTBHE C HATPHEM Kak CHOCO0 YCTAaHOBJICHHSI HAIHUIHS
THIIPOKCOTPYIIIIBI, C TAJIOTEHOBOJOPOAAMHU KaK CIIOCO0 TOIyUeHHs pacTBOPUTEINCH, BHYTPH- H MEKMOJIEKYIIApHas aeruapaTauus. Peakuus
TOPEHUSI: CIUPTHI KK TOILIMBO.
CamocTrosiTenbHasi padoTa
BrinonHeHue 3ariaHMpOBaHHBIX TEXHOJIOTUYECKUX ONEPaLUil HHANBUAYAIBHOTO IPOEKTA. 1
Tema 1.13. Ciocoon1 Conep:xanue yueOHOro MaTepuaJa
TIOTyHEHMs CIUPTOB M MX [ 61 1y1¢ crioco6b! monydeHus CpToB. [10TydeHne ITaHONA: PeaKiysi OPOXKEHIS TIIIOKO3BI, THAPATALIS dTHICHA. [IpHMEHEeHIe METaHOA I 2/32

NpUMeHeHne

ataHona. OU3NOJOTHIECKOE ASHCTBIE METAHOJIa M ATaHOJIa Ha OpraHusM 4YC€JIOBCKaA.
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CamocTrosiTeibHasi padoTa

IIpoBenenme pacu€ToB 1Mo XUMHIECKAM (HOPMYJIaM B YpPaBHEHHUSIM pEaKInii.

Tema 1.14.
MHoroaToMHble CIMPTHI

Conep:xanue yueOHOro MaTepuasa

OTUJICHTIIUKOIB U TTUIEPUH KaK MPEACTaBUTENN MIPEeNeIbHBIX MHOTOATOMHBIX CIUPTOB. KauecTBeHHAas! peakiusi Ha MHOTOATOMHBIE CITUPTHI
U e¢ IMpUMCHEHHE IS PacIO3HAaBaHHS TIIMIICPUHA B COCTaBE KOCMETHYECKHUX CpeAcTB. lIpakTwdeckoe NMPUMEHEHHWE ITHIICHTIIMKOJS H
TJIALIEPHHA.

2/34

HpaKanecxoe 3aHATHC

2/36

ITpakTrueckas padora Ne 4 «CBoiCTBa 0JTHOATOMHBIX U MHOT'OATOMHBIX CITUPTOBY.

CamocTosiTesibHasi paboTa

ITpoBeneHue pacu€ToB IO XUMHUUECKUM (DOpMYJIaM M YPAaBHEHHUSIM PEaKLHi.

Tema 1.15. ®enon

Conep:xanue yue0HOro MaTepuaJia

®cnon. CtpoeHue MoJekynbl ¢eHona. B3anMHoe BiusiHEE aTOMOB B MoJekyne (eHona. dusndeckue cBoiicTBa (eHona. XUMHUYECKUE
CBOICTBa (peakuy ¢ HaTpueM, THAPOKCHAOM Hatpus, 0pomom). [lomyuenne denomna. [Ipumenenue genomna.

2/38

CamocrosiTeqibHast padoTa

Brimonaenune 3allJTaHUPOBAHHBIX TEXHOJIOTHYCCKUX onepaum‘/'l WHANBUAYAJIBHOI'O IPOCKTA.

Tema 1.16. Aabaeruabl
H KETOHDI

Conep:xanue yueOHOro MaTepuaJa

2/40

Anppnerunsl u ketoHbl. Kitaccuukanus anpneruoB u keToHOB. CTpoeHHe MpeeNbHBIX albIerHI0B. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpOoeHHe KapOOHWIBHOHN Tpymmbl. ['oMonmormveckwii psa, oOmas ¢opmyria, HOMEHKIATypa M H30MEpHs TPEAENbHBIX allbJEeTHIOB.
du3nueckre CBOMCTBA MPESTbHBIX ATbICTHAOB. X UMHUECKUE CBOMCTBA MPEIETHHBIX AIbICTHIOB: THAPUPOBAHNE; KAUECTBCHHBIE PEAKITUI
Ha KapOOHWIBHYIO TPYIIy (peakinus «cepeOpsHoro 3epkaia», B3ammojneicteue ¢ ruapokcuaoMm mend (1)) m ux mpumeHeHwe s
00HapyKeHHS MTPEJIENbHBIX AJIBJIETU/IOB B TPOMBIIIUICHHBIX CTOYHBIX BOJIAX.

CamocTrosiTenbHast padoTa

CocraBnenune kpoccBopaa mo teme «lIpruMeHeHmne aabaeruaoB U KETOHOBY

Tema 1.17. Ilony4enue u
NpUMeHeHNe AIberu/10B
U KETOHOB

Conep:xanue yueOHOro MaTepuaJa

2/42

[ToydeHnue npenenbHBIX aNbJETHI0B: OKHCICHHE CIUPTOB, ruipatarus amnerwieHa (peakuus KydepoBa). TOKCHYHOCTH albIIETHIIOB.
[Ipumenenne dopmanbaerua U aneTanbAeruaa. AIETOH Kak NpeicTaBUTENh KeTOHOB. CTpoeHHe MOJeKynbl arneroHa. OCoOCHHOCTH
peakIuy OKHCIICHUS areToHa. [Ipumenenue arnerona.

CamocTosiTesibHasi padoTa

CocraBieHne KpOCCBOpJa 110 TCME «HpI/IMeHeHI/IG aJIbACTUI0B U KETOHOB)»

Tema 1.18. KapooHnosbie
KHCJIOTBI

Conep:xanue yueOHOro MaTepuaJia

Kapbonossie xucnotel. Knaccudukanuss m HOMEHKIATypa KapOOHOBBIX KHCIOT. CTpOEHHE MpeesibHBIX OJHOOCHOBHBIX KapOOHOBBIX
KHCJIOT. DJIEKTPOHHOE U NPOCTPAHCTBEHHOE CTPOEHHE KApOOKCHIBHOM rpymiiel. ['oMosoruueckuil pang u obmas Gopmysna mpeaeabHbIX
OJTHOOCHOBHBIX KapOOHOBBIX KHCJIOT. DU3NYECKUE CBOICTBA NMpEAENbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIOT. XMMHYECKHE CBOMCTBA

2/44
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MPENIECNBbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIOT (pPEeakiMu ¢ METaUIaM{, OCHOBHBIMU OKCHJAaMH, OCHOBAaHUSIMHU U COJISIMH) Kak
MTOATBEPKIACHUE CXONICTBA C HEOPTraHWYSCKUMH KHCIOTaMH. Peaknms sTepudukamun m ee oOpaTUMOCTh. BimsHuWe 3aMecTHTENcH B
YTIIEBOJIOPOTHOM PaJINKaJie Ha CHITY KapOOHOBBIX KUCIOT. OCOOEHHOCTH XUMHUYECKHUX CBONCTB MYPaBbHHOMN KHCIIOTHI.

CamocTrosiTenbHasi padoTa

BrinonHeHNE 3aIITaHIPOBAHHBIX TEXHOJIOTHYECKHIX ONEPAUi MHANBUAYATHHOTO IIPOEKTA. 1
Tema 1.19. Ilosryuyenue u | Coaep:xkaHue y4eOHOro MaTepuaJia
NpUMEHeHue [lomydenune mpenenbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCJIOT: OKHCIEHHE aIKaHOB, AJIKEHOB, IEPBHUYHBIX CIHPTOB, aJIbJETHUIOB. 2/46
KapOOHOBBIX KHCJIOT Baxnelime mnpeacTaBUTENH KapOOHOBBIX KHCIIOT: MYypaBbUHAsA, YKCycHass M OeH30iHas. Beicime mpenenbHble U HempeleibHbIe

KapOOHOBBIE KHCIOTHI. OnTHYecKast nu3oMepus. ACHMMETpHUYECKHid aToM yriepoaa. [IpiMeHneHrne kapOOHOBBIX KUCIIOT.

IIpakTH4eckoe 3aHATHE 2/48

ITpakTrueckas padora N5 «llomyueHne yKCyCHOM KHCIIOTHI H H3YYEHHUE €€ CBOMCTBY.

CamocTrosiTesibHasi padoTa

CocraBnenue KoHCIIeKTa 1o Teme «lIpumeHenne kapOOHOBBIX KHCIOT 2
Tema 1.20. Coxuble Conep:xanue y4eOHOT0 MaTepuaJia 2/50
dpupr Crnoxnbie 3¢upsl. CTpoeHHEe W HOMEHKIATypa CIOXKHBIX 3(QHUpOB. MexkiaccoBas M30MepHus C KapOOHOBbIMH KucioTamMu. CriocoObl

MONTy4eHHs] CIOXKHBIX 3(hupoB. OOparuMocTh peakimu 3Tepudukanuu. [IpuMeHeHne cnoXHBIX (HUPOB B MHIIEBOW U MaphOMepHOR

IMPOMBITIJICHHOCTH.

CamocTrosiTeibHasi padoTa

BrinonHeHne ynpakHeHUN B HAITUCAHUH PEAKIIHMI dTepUPUKAITUN 1
Tema 1.21. Kupsbi Coaepsxanue yueOHOro MaTepuaJia 2/52

JKupbl kak cioxxHble 3QHUPHI TIHIEPUHA W BBICIINX KapOOHOBBIX KHCIIOT. PacTUTENbHBIC W JKUBOTHBIE JKUPBI, UX COCTaB. Du3nueckue

CBOMCTBa JKMPOB. XUMHUYECKHE CBOWCTBAa JKUPOB: THIPHPOBAHHWE, OKHUCIEHHWE. [HWAPOIM3 WM OMBUICHHE JXHUPOB KaK CII0CO0

NPOMBIIIIEHHOTO TIOJTyYEHHS COJIeH BBICIINX KapOOHOBBIX KUCIOT. [[puMeHeHue sKupoB.

CamocTrosiTenbHast padoTa

[Monroroska npesenrtanun «Mpiia. CHHTETHUECKHE MOIOIITHE CPEICTBAY 1
Tema 1.22. Morwomue Conep:xanue yueOHOro MaTepuasa 2/54
cpeacrsa MBpbUIA KaK COJIM BBICIIMX KapOOHOBBIX KUCIOT. Moromiue cBoiicTBa Mbl1a. CHHTETHYECKHE MOOIIKE CPEICTBA

CamocTrosiTeibHasi padoTa

BrlnosHeHNE ynpa)XHEHNH B HAITMCAHUM peakuil 1

Tema 1.23. IlonsiTHe 00

Conep:xanue yueOHOro MaTepuaJia
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yriieBojaax. VYrneBonpsl. Knmaccudukanus yrineBogoB. @usndeckre CBONCTBA M HAXOXKIACHHE YIJICBOJOB B Npupoje. [Ioko3a Kak aibIerHIOCIHUPT. 2/56
MoHocaxapuibl. XWMHYeCcKre CBOWCTBA TIIOKO3BI: AIlMIIMPOBAaHWE, ATKHIUPOBAHHUE, CIHPTOBOE M MOJOYHOKHCIOE OposkeHre. JKCIIepHMEHTATbHEIE
JTIOKA3aTeNbCTBA HAJIMYMS abJACTHIHON M CIIMPTOBBIX IPpyHI B riroko3e. [lomydenue rmoko3pl. OpyKTo3a Kak u30Mep TIIIOK03bl. Prbo3a u
JIe30KCUpHO03a.
CamocTosiTeJIbHasi padoTa
Odopmierre NpakTHYECKONW YaCTH MHANBUIYATHHOTO TIPOCKTA. 1
Tema 1.24. [Ilucaxapuanl. | Cogep:kanue y4edHOro MaTepuajia
MMonucaxapuasbl. Baxueitiue aucaxapuibl (caxaposa, JIaKT03a, MaJIbT03a), UX CTPOCHUE M (PU3UUeCKHe CBOMCTBA. [ MIponu3 caxaposbl, JAKTO3bI, MAJILTO3BI. 2/58
Kpaxman u memirono3a kak OHONIOTHYECKHe TMOIHMEphl. XUMHUYECKIE CBOMCTBAa KpaxMana (THAPONN3, KadeCTBeHHAs! peaklys C HOJIOM Ha
KpaxmaJd W ee MPUMEHEHHE i1 OOHapy>KeHHUs Kpaxmaja B MPOAYKTaX MUTaHWs). XWMHYECKHE CBOWCTBA IIEJUTIONO3BL THUAPOIHU3,
o0Opa3oBaHKe CJIOXKHBIX 3QupoB. [IprMeHeHne u OHOIOTHYECKas Posib yrieBojaoB. OKUCICHHUE YIIIEBOJOB — UCTOYHHMK SHEPTUU JKUBBIX
OpPraHU3MOB.
CamocTosiTesibHasi paboTa
3amonaeHne Tabnubl « CpaBHATETHHBIN aHATH3 CBOWCTB KpaxMalia U KIeTYaTKIDY 1
Tema 1.25 BoJsiokna Conep:xanue yueOHOro MaTepuasa 2/60
INonsiTre 00 UCKYCCTBEHHBIX BOJIOKHAX Ha MPUMEPE alleTaTHOT'O BOJIOKHA.
Tema 1.26. Conep:xanue yueOHOro MaTepuaJa
Npentnduxanus Wnentudukanys opraHuyecKux CoeTMHEHNUN. [ eHeTHYeCKas CBSI3b MEX/Ty KJIAaCCAMH OPTaHMYECKUX COCTUHCHHI. 1/61
OPraHu4YecKHuX KonTpoabnas padora Ne 3 «Kucnopoiconepkarniye opraHndecKie BenecTBay 1/62
COeTHHEHHI. IIpaKkTHYeCKoe 3aHTHE
[IpakTrueckas pabora Ne6 «PenreHne skcriepuMeHTaIbHBIX 3a/1a4 10 TeMe « eHeTndeckast CBsi3b MEXKIY KilaccaMi OPTaHUIeCKHIX 2/64
COEJIMHEHUIN.
CamocTosiTesibHasi padoTa 3
CocTaBiieHue KpoccBopAa
Tema 1.27. AMunbI Coaeprxanue y4eO0HOro MaTepuaJia
Awmwunsbl. [lepBUdHbIe, BTOPUYHBIC, TpEeTHYHBIE aMUHbBI. Kitaccuukariysi aMHHOB 110 TUTY YTIIEBOJOPOHOTO paliKaia U YUCTY aMHHOTPYIIIT 2/66
B MOJIEKyJie. ODJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHME TMpeAciabHBIX aMHUHOB. Du3Mueckue CBOMCTBA aMHUHOB. AMMHBI Kak
OpraHMYECKHUE OCHOBAaHWS: PEaKIWU C BOJOH, Kuciotamu. Peaknus ropenus. [lomydeHne aMWHOB alKWJIMPOBaHWEM aMMHaKa U
BOCCTAHOBJICHHEM HUTPOIIPOU3BOIHBIX YIII€BOA0POI0B. [IprMeHeHne aMUHOB B (DapMalleBTHYSCKOM ITPOMBIIIICHHOCTH.
CamocTosiTeibHast padoTa
CocraBneHnne KOHCIIEKTa 1Mo TeMe «l[puMeHeHne aMIHHOBY 1
Tema 1.28. AHuIMH Conep:xanue yueOHOro MaTepuaJa 2/68

AHUINH KaK npeaACTaBUTCIIb aPOMATHUYCCKUX aMHUHOB. CTpOCHI/Ie AaHUJIMHA. HpI/I‘lI/IHBI ocIa0JIeHUsT OCHOBHEIX CBOMCTB aHUJIMHA B
CpaBHCHUU C aMUHAMU NPCACILHOI0 psaaad. XUMHUYCCKHE CBOMCTBA aHMIMHA: B3aHMO,Z[€fICTBPIe C KHCJIOTaMH, 6p0MHOfI BO,E[OI;'I, OKHCJICHHUC.
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PeaKHI/Iﬂ 3uHUHA. AHUJIMH KaK ChIpbC U1 TPOU3BOJACTBA AHUJIIMHOBBIX KpaCI/ITCJ]efl. CuHTE3Bl Ha OCHOBE aHUJIMHA.

CamocrosiTesibHasi padoTa

Coobmenue 1o Teme «lIpuMeHeHne aHmTHHAY

Tema 1.29.
AMHHOKHCJIOTBI

Conep:xanue yueOHOro MaTepuaJia

AMuHOKHUCIOTH 1 6enmku. CoctaB 1 HOMeHKJIaTypa. CTpoeHHe aMHHOKHUCIIOT. | OMOIOTHYeCKUH Psilt IpeIebHbIX aMUHOKHUCIIOT. V3omepus
MPENIeNbHBIX aMHHOKHUCIOT. (DU3WYecKue CBOWCTBA IMPENeTbHBIX aMHHOKHCIOT. AMHHOKHCIOTHI Kak aM(oTepHbIe OpraHHYecKue
COCIMHCHUISL.

2/70

KoncyabTanuu

CocraBnenue cpaBHUTENsHON TabmuIp! « T panckpunims. TpaHcsaaus

Tema 1.30. ITenTuanl

Conep:xanue yueOHOro MaTepuasa

2172

Cunres nentunoB. Ilenruanas cBs3b. bromornueckoe 3HaYSCHHUE 0-aMHHOKHCIIOT. O6nactu IIPUMECHEHNA aMHUHOKHNCIIOT.

KouncyabTanun

He3zameHnMbIe aMUHOKHUCIIOTED)

Tema 1.31. Beaku kak
NPUPOIHbIE
OnonoJMMepbl

Coaepxanue y4eO0HOro MaTepuaJia

2/74

benku kak npuponnsie Ouomonumepsl. CoctaB u crpoeHue OenkoB. OCHOBHbIE aMHHOKHCIIOTHI, OOpasyromue Oeikd. XHUMHUYECKHe
CBOWCTBA OEITKOB: THJIPOJIN3, JIEHATYpaIltsl, KaueCTBEHHbIE (I[BETHBIC) PEaKIINU Ha OEJIKH.

Ilpakmuueckasn paboma Ne7 «VccienoBanne CBOWCTB OSITKOBY.

2/76

Tema 1.32. 3nauenue
0eJIKOB

Cogaepxanue yueO0HOro MaTepuaJia

HpeBpameHHﬂ 0OeIKOB WA B OPraHu3Me. buonoruyeckue (I)YHKLII/II/I OCJIKOB. I[OCTI/DKGHI/IH B U3YUCHHU CTPOCHHA U CUHTC3a OCJIKOB.

2/78

Koutpoabhas paGora

2/80

KoncyasTanuu

«CTpyKTypHl O€lIKa U eTo IeCTPYKTYPHPOBAHHE)
«buonornueckue GpyHKIMN OEITKOBY

«benkoBasg 0CHOBa UMMYHHUTETa»

«AMUHOKHUCIIOTHI — aM()OTEPHbIE OPraHMYECKHE COSTUMHEHHUS
CocraBieHue KkpoccBopaa

Hroro 3a I cemectp:

MaxkcuManbHas yueOHasi Harpy3ka

120

Oobs13aTesbHaAst ayIUTOPHAs YUeOHasi HATPy3Ka

80

B TOM 4YHUCJI€:

IIpakTH4eckune 3aHATHSA

14
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CamocTrosiTeibHasi padoTa 00y4Yaromerocs

32

KoncyasTanuu 6
B TOM 4HcJIe CAMOCTOSITeJIbHAsI pa0oTa HAaJl HHAMBHIYAIbHBIM MPOEKTOM 8
II cemecTp
Tema 1.33. Copep:xkanue y4eOHOro mMaTepuaja
A3zoTcogep:kamue -
reTepoLMKINYeCKHe A3zotcogepkaniue TETEPOLUKIIMIECKHE COCMHEHHS. [Muppoa u NUpPUIUH: IEKTPOHHOE CTPOCHHE, apOMATUUYECKUN XapaKTep, pa3indue B 2/2
COeUHEHUs ITPOABJICHUM OCHOBHBLIX CBOUCTB.
CamocTrosiTesqibHasi padoTa
[ToaroroBka nNpakTUYECKOW YaCTHU WHIUBUAYAJIBHOTO TIPOEKTA. 1
Tema 1.34. Conep:xanue yueOHOr0 MaTepHaja 2/4
HyxnennoBble kucaoTel | HykienmHOBBIE KHCIOTHL: cocTaB U cTpoeHne. Ctpoerne Hykieotu0B. Cocta HykienHOBbIX KucioT (JIHK, PHK). Pons HykimenHOBBIX
KHCJIOT B JKUSHCACATCIIbHOCTH OPraHU3MOB.
CamocTosiTesibHasi padoTa 1
[ToaroroBka cooOmieHus 1Mo TeMe «XUMHS U OMOJIOTHS HYKJIEMHOBBIX KHUCJIOT
[TonroToBKa nmpe3eHTaIMH K 3alUTe WHANBHIyaIbHOTO MTPOEKTa.
Tema 1.35. Conep:xanue yueOHOro MaTepuaJa
BeicoxomouieKyaspHbIe | BricokoMonekynspHble coennHeHns. OCHOBHBIE TOHSTHS BBICOKOMOJIEKYJISIPHBIX COCJMHEHHUI: MOHOMEp, HOJIUMED, CTPYKTYPHOE 3BEHO, 2/6
COeTUHEeHUS. crenieHp monmMepm3anun. Knaccudukarys nonumepoB. OCHOBHBIE CIIOCOOBI MOJYYEHUS BHICOKOMOJIEKYJISIPHBIX COEIWHEHHI: peakinu
MOJIMMEpH3allui ¥ ToNuKoHaeHcau. CTpoeHne W CTPYKTypa TOJIHMEPOB. 3aBHCHMOCTh CBOWCTB TIOJIMMEPOB OT CTPOSHHS MOJIEKYII.
TepMomnyacTHUHBIE U TepMOpEaKTHUBHBIE MOJUMeEpHl. [IpoBoasmue opranndeckue mnonumepbl. KommosutHele mMarepuaisl. [lepcriekTuBbl
WCTIONIB30BaHMs KOMITO3UTHBIX MaTepuanoB. Kiraccudukanus BomokoH. CuHTeTHYeCKHE BOJOKHA. [lommadupHbIe U monraMuHble BOJIOKHA,
X CTpoeHue, cBoicTBa. llpakTHueckoe ncnonbp3oBaHHE BOJOKOH. CHHTETHYECKHE IUICHKH: H30JSIUUS Ul MPOBOJOB, MEMOpAaHBI JUIs
OIMPECHCHUA BOABI, 3AIIIUTHBLIC IJICHKW IJIA aBTOMOOMIIEH.
CamocTrosiTenbHasi padoTa
JlopaboTka MHANBUAYATHHBIX TIPOSKTOB C YUETOM 3aMeYaHUI 1
Tema 1.36. Conep:xanue yueOHOro MaTepuaJa
MepcnexTuBpl HoBble TexHOMOrMH AabHEHIIEr0 COBEPIICHCTBOBAHMS TOJIMMEPHBIX MaTepraioB. CHHTETHYECKHE TUICHKH: TUIACTBIPH, XUPYPTUIECKHE 2/8
HCTOJIB30BAHNA nos3ku. Hanotexnosoruu
NMOJUMEPHBIX CamocTrosiTesibHasi padoTa
MaTepHaIoB B MeAUIMHE | [Ipe3eHTanuu no teme «HaHOTEXHOIOT N 2
[lonroToBka 3aKIIOUUTEIBHON YaCTH MHANBUAYAIFHOTO MPOEKTA
KonTpoabHas padora 2/10
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Pasnen 2. TeopeTuyeckne 0CHOBbLI XMMUH

Tema 2.1. CTpoeHue

Conep:xanue yueOHOro MaTepuaJa

aroma. Crpoenue BemectBa. CoBpeMeHHasi MOJENb cTpoeHusl aroMma. Jyanusm snektpoHa. KBantoBele uncna. Pacnpesnenenue 37I€KTPOHOB IO 2/12
SHEPreTHYECKUM YPOBHSM B COOTBETCTBHU C NMPHUHIIMIIOM HAMMEHBIEH 3HEPTUH, MpaBWiIoM XyHIa W npuHOunoM llaymmn. DmexkTpoHHas
KoH(urypanus aroma. Kimaccudurarusi XUMHYECKAX AIIEMEHTOB (s-, p-, d-omemeHTsl). OCHOBHOE W BO30YK/IEHHBIE COCTOSHUS aTOMOB.
BaJjieHTHBIE 2JIEKTPOHBI.
CamocTrosiTesibHasi paboTa
[TonroroBka mpe3eHTAINH K 3aIUTe WHANBHIyaIbHOTO MTPOEKTA. 1
KoHcnekT no Teme
Tema 2.1.1. Ctpoenne d- | Coagep:kanue yueGHOro MaTepuajia 2/14
YJIEMEHTOB Oc00eHHOCTH CTPOEHHS SHEPTETUYECKHX YPOBHEH aTOMOB d-371€eMEHTOB.
CamocTosiTesibHast padoTa 1
[MoxroroButs coobmenmne «lIprumenenne coequHeHnid d-3I€MEHTOBY
CocTaBlieHHe CIMCKA NCTIOJIB30BAHHOM JIMTEPATYPhl K TEME HHIANBUAYAIBHOTO NMPOEKTa
Tema 2.2. Conep:xanue yueOHOro MaTepuasa
Iepuoxuyeckas CUCTEMA | TTepyonymeckas cucTeMa XuMHdecknx oementos JI.UL. Memjeneesa. ®usndecknil cmbica Ileproandeckoro sakona JLU. Menencesa. | 4/18
XUMHYECKUX ITEMEHTOB | [Tpyypael u 3aKOHOMEPHOCTH U3MEHEHHUs CBONCTB HJIEMEHTOB U UX COeIMHEHHH 110 MepHoiaM u rpyHnaM. MHpOBO33pEHYECKOe U HAYYHOE
A.HA. Menjeaeesa. 3Hauenue [lepuonnueckoro 3akona JI.M. Menneneesa. [Iporuossl .M. MenneneeBa. OTKpBITHE HOBBIX XUMUYECKUX DJIEMEHTOB.
CamocTrosiTesibHast padoTa
[ToaroTroBka gokiana mo teme «3HadeHue [lepuogmaeckoro 3akoHa u [leproamdeckoit cucteMsl xuMudeckux 3nemeHToB J. .. Menaeneena 2
JUTSL Pa3BUTHS HAYKH U TOHUMaHHS XUMUYECKOW KapTUHBI MUPA, TI00aTBHBIX MPOOJIEM, CTOSIINX MEPE/T YeTOBEUECTBOMY
[TonroToBKa K 3aIIMTEe MHAMBUIYAJIHHOTO IIPOEKTA
Tema 2.3. Duexktponnas | CogepskaHue y4eO0HOro0 MaTepHaJia
NPUPOAA XUMHUYECKOM OneKTpOHHAas MPUPOAA XUMHUECKOH CBI3U. DINEKTPOOTpUIIATeIbHOCTh. KOBaleHTHAsI CBsI3b, €€ Pa3HOBUIHOCTH M MEXaHMU3MbI 00pa3oBaHUs 2/20
CBSI3H. (0OMeHHBIN 1 JOHOPHO-aKIeNTOPHBIN). MoHHas cBsi3b. MeTasunaeckas cBsi3b. BomopoHas cBsi3b. MeXMONIEKYISIpHBIE B3aUMOJICHCTBUSI.
CamocTrosiTeibHasi padoTa
CocrapiieHUe aIropuTMa rno Teme « TUIbl XUMUYECKOU CBSI3U» 1
Tema 2.4. Coaepsxanue y4eOHOro MaTepHaja
Kpucraninieckue u Kpucrammnueckue u aMopdHble BeliecTBa. THIBI KPUCTALUTMYECKUX PEIISTOK (aTOMHas, MOJICKYJISApHAs, WOHHAs, MeTaJUTh4ecKas). 2/22
amMop@nrle BemecTpa. 3aBUCHMOCTh (DU3UUCCKUX CBOWCTB BEIECTBA OT TUMA KPHCTALUTMYECKOH perieTku. [IpuumHbl MHOTrOOOpasusi BemiecTB. COBpeMEHHBIC
NPEACTABICHUS O CTPOCHUH TBEPIBIX, KHUIKUX U ra3000pa3HbIX BemecTB. JKuaKne KpUCTaILIbL.
CamocTtosiTeqibHasi padoTa
CocTtaBiieHne KOHCIIEKTa 0 TeMe « T UITbI KPUCTAIUTMYECKUX PEIIETOK)» 1




Tema 2.5. XumMnueckune

Conep:xanue yueOHOro MaTepuasa

peaximuu. Xumuueckne peakuuu. ['oMoreHHble u rereporeHHple peakunu. CKOPOCTh Peaklny, €€ 3aBUCHMOCTh OT Pa3iIM4HBIX (PaKTOPOB: HPUPOJIBI 3/25
pearupyonmx BemecTB, KOHIEHTPAIlMH pEearnpyrommx BemecTB, Temmeparypsl (mpasmio Bant-I'odda), mmomaam peakinoHHOM
MOBEPXHOCTH, HATMYMS KaTaau3aropa. DHEPIus akTUBaUuu. AKTUBUPOBaHHbIN KoMIuiekc. KarannzaTops! n kartanus. Ponp karanuzatopos
B IPUPOJIE ¥ IPOMBIIIIIEHHOM IIPOU3BOICTBE.
Koutpoabnast padora Ne 4 1/26
CamocTosiTejibHast padoTa
CocraBnenue KoHcIekTa 1o Teme « THUITbl XUMHUECKOH peakiium» 2
3amuTa MHIMBUAYAJIBHOIO MPOEKTa
Tema 2.6. [lousiTue 00 Conep:xanue yueOHOro MaTepuaJia
HTAIBINM W IHTPOIUN. | TTopg7ye 06 JHTANBIMKM U SHTponuH. DHeprus ['m66ca. 3akon I'ecca u ciencTBus u3 Hero. TemnoBble ddEKTl XUMHUECKUX PEaKIHil. 2/28
Tepmoxumudeckue ypaBHeHUs. OOpaTUMOCTh peakiuii. XUMHU4Ieckoe paBHOBecre. CMelIeHre XUMHYECKOTO PAaBHOBECHS IO JCHCTBHEM
pasin4HBIX (DaKTOPOB: KOHLEHTPALMH PEAreHTOB WM IPOIYKTOB PEAaKLUMH, AABICHHS, TeMreparypsl. Posib cMerneHus paBHOBeCUS B
TEXHOJIOTMUYECKUX MTPOIECCAX.
KoncyabTanuu
IToaroroBka noknaaa Ha TeMy «Poib cMeleHHs paBHOBECHS B TEXHOJIOTMYECKHX MPOLIECCax). 1
Tema 2.7. lucnepcubie ¢ | Conepxxanue ydeOHOro MaTepuaia
ucrembl. Kontonansie Hucnepcusie cuctembl. Kommounusle cucremsl. Mcrtunnble pactBopbl. PacTBopenme kak ¢(usuko-xumudeckuid mponecc. CrocoOs 4/32
cucrembl. McTuHHBIE BBIP@)KEHHSI KOHLEHTPALUU PACTBOPOB: MAaccoBasi 0 PaCTBOPEHHOI'O BEIECTBA, MOJISIPHAS M MOJIsUIbHAsI KOHLEHTpauuu. TUTp pacTBopa
PacTBOPBI. Y TUTPOBAHUE.
KoncyasTanuu
2
«OMyIIBCUH U CYCTIEH3UH B CTPOUTEIILCTBE, TUIIEBON M METUIIMHCKOH NPOMBIIIUIEHHOCTH, KOCMETHKE)
«3HayeHue reyiell B OpraHnu3alyy )KUBOH MaTepHH, B IPUPOE, ObITY U Ha IPOU3BOACTBEY
«CuHepe3unc kak GaxkTop, ONpeAesSIFOIUN CPOK TOTHOCTH MPOITYKIIMKA Ha OCHOBE TeJei)
«CBepThIBaHHE KPOBH KaK OMOJIOTHYECKUI CHHEPE3HC, ero 3HAaUCHHE)
Tema 2.8. Peaknuu B Cogaepxanue y4eOHOro MaTepuaJia
pacTBopax Peaknym B pacTBopax 3neKTponuToB. KauecTBeHHBIE peakliii Ha HOHBI B pacTBOpe. KHCIOTHO-OCHOBHBIE B3aHMOJEHCTBUS B pPacTBOPAX. 2/34
3JIEKTPOJINTOB. AmdotepHocTs. MoHHOE pou3BeaeHue Bobl. BogopoaHsiii mokaszarens (pH) pactBopa.
Tema 2.8.1. I'maponus Coaepsxanue yueOHOro MaTepuaJia
coten Omnpenenenne ruaponunsa. CymHoOCTs THApoIn3a. 'UAPOIN3 OpraHMYEeCKUX W HEOpraHMYECKUX BelecTB. IIporeccsl, mpoTekaroniiue npu 2/36

TUAPOJIMU3C IO KaTUOHY, IO AHUOHY. 3HaueHUe ruapojin3a B OMOJIOrHYECKUX OOMEHHBIX nmponeccax. HpI/IMeHCHI/IC ruapojini3a B
ITPOMBITIJIICHHOCTH.
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KoncyabTanun

[ToaroroBka cooOueHH IO TEMaMm: 2
«DNEKTPOIN3 PACTBOPOB AIIEKTPOIUTOBY
«OQNEKTPOIN3 PaCIIaBOB HIEKTPOIUTOBY
«OQNEKTPOIUTHIECKOE MTOJyIeHUE U padhUHUPOBAHIE MEIN»
Tema 2.9. Conep:xanue yueOHOro MarepuaJa
OxucanTeabHO- OKHCINTETBbHO-BOCCTAHOBUTENIBHBIE PEAKIMM B TPHUPOJAE, MPOU3BOJACTBEHHBIX TpOIeccaXx U IKU3HEACSITEIbHOCTH OpPTaHH3MOB. 2/38
BOCCTAHOBHUTE/IbLHbIE OKHCINTETFHO-BOCCTAHOBUTENBHBIN TOTEeHIIHAN cpenbl. Juarpamma Ilyp0s. [loBemeHnue BemmecTB B cpegax ¢ pa3HbIM 3HaueHHeM pH.
peaKiuu. MeToapl 3IEKTPOHHOTO U 3JIEKTPOHHO-MOHHOTO OajlaHca.
Tema 2.10. Conep:xanue yueOHOro Marepuasa
FanpBannyeckni XHUMHUYECKHE UCTOYHHUKH TOKa. CTaHIapTHBIA BOAOPOIHBIN 351eKTpo 1. CTaHIapTHBIM 3JIEKTPOIHBIN MOTEHIIMAI CUCTEMBL. Psijl CTaHIapTHBIX 2/40
dJIEMEHT ANICKTPOJIHBIX MOTCHIIMATIOB. HanpaBiieHre OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKIIUH.
Tema 2.11. Danekrponu3. | Coagep:kanue yueGHOro MaTepuasia
DIIeKTpOJIN3 PaCTBOPOB U paciiaBoB cojeil. [Ipormeccsl, mpoTekaromue Ha KaToae U anoje. [IpakTuueckoe mMpuMEHEHUEe AIIEKTPOIn3a IS 2/42
TIOJTYYEHUsl eJIOYHBIX, IETOYHO3EMENILHBIX METANIOB U aJIIOMUHHUSI.
Tema 2.12. Koppo3us Coaepsxanue y4e0HOro MaTepuaJia
MeTa110B Buibl Koppo3uu MeTaioB. XUMU4ecKasi KOppo3usi. DIeKTpoxumuieckas kopposusi. Ckopocth Koppo3uu. CriocoObl 3alIUThl METAIIOB OT 2/44
KOPPO3HUH.
CamocrosiTesibHast padoTa
CocraBienue kpoccBopaa o reMe « OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE PEAKLIUM. 4
Pasnen 3. OcHOBBI HeOPraHM4YecKoil XUMUH
Tema 3.1. O0mas Coaepxanue y4eO0HOro MaTepuaJia
XapaKkTepucTHKa Ob6mas xapakrepuctuka 3meMeHToB IA—IIIA-rpynm. OKcHIBI U TEPOKCHIBI HATPUA U Kaius. Pacrmo3HaBaHue KaTHOHOB HATPHUS U KaiHsl.
snemenToB IA-IIIA- Conu HaTpws, Kajmus, KaIbLMi W MarHdsd, UX 3HaUY€HHE B MPUPOAE M KU3HU deJoBeKa. JKecTKOCTh BOABI M CHOCOOBI €€ yCTpaHEeHHS. 4/48
rpynmnit. KommiekcHble coeJMHEeHHs] aTIOMUHUS. AJTIOMOCHIIMKATBIL.
KouncyasTanun
«Kanpuuii B mpupoge, ero 6MoJIoruuecKast poib» 2
Tema 3.2. Metanasl IB— | Cogep:kanune yueGHOro MaTepuajia
VIIB-rpynn Mertannet IB-VIIB-rpynn (Menp, HUHK, XpoM, Mapranen). OcobeHHocTn ctpoeHus: atoMoB. O0mue Gu3nuecKkue 1 XMMHUIECKUE CBOMCTBA. 4/52
[lomyyenue u npumeHeHue. OKcCUIBI U THIPOKCHIBl 3TUX METa/UIOB, 3aBUCHMOCTb HX CBOICTB OT CTENCHHM OKHUCIIEHHS 3JIEMEHTA.
Baxneimme comn. OKkuCIUTENbHBIC CBONCTBA COJICH XpoMa M MapraHIia B BRICIIEH CTETICHH OKHCIIeHN. KOMITJIEKCHBIE COeTMHEHUS XpOMa.
CamocTrosiTesbHast padoTa
CocTaBieHne KpoccBopAa Mo TeMe «MeTaJlibl MOO0YHBIX TPYII 2




Tema 3.4. O0masn

Conep:xanue yueOHOro MaTepuasa

XapaKTepuCTHKA OObmast xapakrepuctuka s1eMeHToB IVA-rpynmel. CBoiicTBa, monydeHue W mpuMeHeHue yrisg. CHHTe3-ra3 Kak OCHOBa COBPEMEHHOU 4/56
1eMEHTOB IVA-Tpynue.. IPOMBIIIIIEHHOCTH. AKTHUBHPOBAaHHBIN yroib Kak azacopOeHT. HaHocTpykTypsl. MupoBbsle AOCTIKEHHSI B 00JaCTH  CO3IAHUS
HaHOMAaTEepHUAIOB. DJIEKTPOHHOE CTPOCHHUE MOJIEKYJIbl yrapHoro rasa. [lomydeHne u npumMeHeHHe yrapHoro rasa. buosjgorudeckoe neiictsue
yrapHoro raza. KapOuapl kanbpums, amoMuHUS U >kene3a. KapOonatsl u ruapokapbonaTsl. KpyroBopoT yriepona B >KMBOW M HEXWBOU
npupojie. KadectBeHHas peaknuss Ha kKapOoHar-wioH. Dm3mueckne W XUMUYecKHe CBoiicTBa kKpemHHS. CwmiaHbl W CHIUIUABL. OKCHI
kpemuus (IV). KpemaneBbie kucinoThl u ux conu. CHIIMKaTHBIE MUHEPAJIbl — OCHOBA 36MHOHN KOPBI.
CamocTrosiTesibHasi padoTa
[ToaroroBka KOHCHEKTa MO TeMe «AJUIOTPOITHBIE MOAUGDHUKAIIMN YTIIEPOIay 2
Tema 3.5. O6masn Conep:xanue yueOHOro MaTepuasa
XapaKTepucTHKa OOmast xapakrepucTuka 371eMeHToB VA-rpynmsl. Hutpuapel. KauecTBeHHast peakiysi HA HOH aMMOHHS. A30THAs! KUCJIOTA KaK OKHCIHUTENb. 4/60
3IEMEHTOR VA-TPyIILL. Hutpatsl, ux ¢pusndeckrie 1 XUMHYECKHE CBOWCTBA, MpuMeHeHne. CBONCTBa, morydeHue u npumerenne gpocdopa. Pochun. @ochopHsie n
nonudocopHbie KUCIOTHL. bruonornyeckas pois Gocdaros.
CamocTosiTeqibHasi padoTa 2
BrinonseHne ynpaxHeHU B HANMCAaHUU YPaBHEHUH XUMHUYECKUX PEaKIMi B MOJIEKYJIIPHOM, HOHHOM M COKPAIllEHHOM HOHHOM BHJIE.
Tema 3.6. O0mas Coaepsxanue y4e0HOro MaTepuaJia
XapaKTepucTuka OObmas xapakrepuctuka 3neMeHToB VIA-rpynmnsl. OcoOble cBOMcTBa KOHLEHTPUPOBAHHOM cepHOIl KHcIOThl. KauecTBeHHBbIE peakuy Ha 2/62
3IEMEHTOR VIA-rpymmeL. CyIbQuI-, CynbUT-, ¥ CyabpaT-HOHBI.
CamocTosiTesibHasi padoTa 1
BellloJIHEHNE YIPAKHEHNH B HAIIMCAHUU YPABHEHUH XMMHUYECKUX PEAKIIMK B MOJIEKYJIIPHOM, HOHHOM M COKPAllleCHHOM HOHHOM BHJIE.
Tema 3.7. O0mas Coaepxanue yueO0HOro MaTepuaJia
XapaKkTepUCTUKA Obmas xapaktepuctuka 5s1aeMeHToB VIIA-rpymmel. OcobeHHoctH xumuu — ¢Topa. l'aJoreHOBOIOpPOABI M HX  IIOJyYCHHE.
ajiemenToB VIIA- T"anoreHOBOIOPOIHBIE KUCIOTHI M WX coyd. KadecTBeHHBIC pEaKIMu Ha rajoreHuA-WOHBL. Kucimopomacopepikariue COSIWHEHHS XJIopa. 2/64
rpynmsl. [IprMeHeHre raJloreHOB ¥ X BKHEHIINX COSANHEHHH.
KouncyasTanun 1
[IpuMeHeHne raloreHOB ¥ X COSAMHEHHI
Tema 3.8. Baaropoannsie | CogepskaHue y4e0HOro0 MaTepuaJia
rassl WuepTHbIe win 6I1aropo iHeIe ra3bl: TMOJI0KEHNE B IEPHOANYECKOl cucteMe xuMuideckux anementoB [I.11. Meneneesa, CTpoeHHE aTOMOB, 1/65
oO1m1as xapakrepucTuka. Pusnueckrne U xumMudeckne cBorictBa. OcHOBHBIE coeuHeHus. [IpruMenenne 61aropoJHBIX ra3oB.
KontpoanHas padora NeS. 1/66
CamocTrosiTetbHasi paboTa
TlonroroBka npe3eHTanuu Mo TemMe «MeTaJlibiy 1

Tema 3.9.

Conep:xanue yueOHOr0 MaTepuaJa
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HNnentudukanus OO01Me TPUHITUITBI XUMUYECKON UICHTU(PUKAIINY U KOJIMYSCTBCHHOTO aHAIM3a BEISCTB Ha OCHOBE M3YUYCHHBIX PaHEe 3aKOHOMEPHOCTEH 2/68
HEOPraHnYecKux XUMHYECKHX TPOIIECCOB U CBOMCTB HEOPTAaHWYECKHX BelIecTB. KauecTBeHHBIN aHAN3 U KOJIMYECTBEHHBIA aHAITN3. XUMHYECKAE METOIbI
BellleCTB U HOHOB. aHanm3a, GU3NKOXMMHUYECKHE METOIbI aHaIn3a U (PM3UIecKue MeTO bl aHann3a. KauecTBeHHbIE aHATUTHYECKHIE PEaKITHH.
['eneTnueckas CBS3b MEXY KJIaCCAMH HEOPTaHUYECKUX COCTUHEHUM.
IIpakTH4yeckoe 3aHATHE
[IpakTrueckas padora Ne§ «PemnieHne 3KCIepUMEHTAIBHBIX 33724 M0 TeMe «| eHeTHIecKas CBs3b MEXIY KIacCaMH HeOPTaHMIECKUX 2/70
COEJIMHEHUIN.
CamocTosiTesibHasi padoTa
CocTaBrieHne TaONHUIIBI TT0 CHCTEMATH3AINY 3HAHUH 10 TeMe «OCHOBHBIE KIIACCH XUMHYECKHX COCIMHEHMID 1
Peuienue sxcrniepuMeHTanbHbIX 3a7a4 10 TeMe «MeTab 1
Tema 4. XuMus 1 KU3Hb
Tema 4.1. Hayunbie Conep:xanue yueOHOro MaTepuaJia
METO/JbI I03HAHUA B Hayunsie metonp! mo3Hanust B XxuMuH. Mctourmkn xumudeckord nH(popmanuu. [lonck mHPOpManmu mo Ha3BaHHUAM, HISHTHPHUKATOPAM, 2/72
XUMMH. CTPYKTYpHBIM popMyiaM. XUMHUECKAN aHaIu3, CUHTE3, MOJIEIMPOBAHNE XWMHYECKHX IPOLIECCOB W SBIEHHN KaK METOJbl HAYYHOTO
no3HaHus. MaTeMaTHYecKoe MOJICIMPOBAHKME MPOCTPAHCTBEHHOI'O CTPOSHHUS MOJICKYJ OpraHudeckux BeriecTB. COBpeMEHHbIC (PHU3HKO-
XUMUYECKHIE METOJIbI YCTAaHOBJICHHS COCTABA U CTPYKTYPHI BEIIECTB.
CamocrosiTesibHast padoTa
ITonroroBka KoHcTeKkTa 110 TeMe «CoBpeMeHHbIE (PU3NKO-XUMUYECKHE METO/Ibl YCTAHOBIICHUS COCTaBa M CTPYKTYPHI BEIIECTBY. 1
Tema 4.2. Xumus u Conep:xanue yueOHOro MaTepuaJa
310pPOBbeE. Xumuss u 310poBbe. JlekapcTBa, (epMEHTHI, BUTAMHHBI, TOPMOHBI, MHHEpAJIbHbIC BOJbL. [IpoOJieMbl, CBS3aHHBIE C HPUMEHECHHEM 2/74
JIEKapCTBEHHBIX MpernaparoB. BpeaHbie mpuBEIUKY U (PaKTOPHI, pa3pyHIaroline 30pOBbe (KypeHHe, YIIOTpeOIeHHe alTKOT OIS, HAPKOMaHHUS ).
PammonansHoe nutanue. [Tumessie 100aBku. OCHOBBI TUIICBOM XUMUM.
CamocTosiTesibHast padoTa
CocrapneHue KpoccBopza 1no teme «Butamunb» 2
Tema 4.2.1. Xumus B Conep:xanue yueOHOro MaTepuaJa 2/76
MeauIuHe IIpakTH4yeckoe 3aHATHE
JlexapcTBeHHBIE TTpeTapaThl: XKMUYECKOE CTPOCHHUE, XapaKTEPHbIE XUMHUYECKHE CBOWCTBA, CIIOCOOBI Ioy4YeHus. Pa3paboTka ekapcTB.
XHUMHYECKHE CEHCOPBI
Tema 4.3. Xumus B Conep:xanue yueOHOro MaTepuaJa
NOBCEeTHEBHOM KU3HH. XuMus B MIOBCETHEBHOHN JKU3HU. MOIOIIUE M YUCTSAIIHE CpeAcTBa. PemenmieHTsl, mHCeKTUIABL. CpelIcTBa TMIHON TUTHEHBI U KOCMETHKH. 2/78
[IpaBwuita 6e3omacHO PabOTHI ¢ EAKUMHU, TOPIOYHMHU U TOKCUYHBIME BEIIECTBAMH, CPEICTBAMH OBITOBON XUMUHU.
XUMUS ¥ CEITbCKOE X0351CTBO. MUHEpanbHbIE U OpraHndeckue yaoopenus. CpelicTBa 3allUThl PaCTCHUH.
IIpakTH4yeckoe 3aHATHE 2/80

IIpakTudeckas padbora Ne9 « XuMHUsI KOCMETUYECKHUX CPEACTB»
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CamocTrosiTesibHasi paboTa

ITonroroBka KoHCHekTa o TeMe «CpeacTBa JINYHOM TMTMEeHBl U KOCMETHKI 1
IToaroToBKa IPE3EHTAINH 110 TeMe «XUMUS B OBITY» 1
Tema 4.4. Xumus B Conep:xaHue yueOHOr0 MaTepHaJa
NPOMBINIIEHHOCTH. Xumusi B mpombinuieHHOCTH. OOmMe MpeAcTaBieHUs] O MPOMBIINIJICHHBIX CIIOCO0axX IMONyYeHHsT XMMUYECKHUX BellecTB (Ha MpuMepe
NPOM3BOJCTBA aMMHaKa, CEpHOM KHCHOThI). [IpomblnmienHass opraHuyeckas Xumusi. CbIpbe [UII OPraHUYECKOW MPOMBIIIICHHOCTH. 4/34
ITpoGnema 0TX0A0B U MOOOYHBIX MPOAYKTOB. Hanbosee KpymHOTOHHAKHBIEC IPOU3BOACTBA OPTaHUUECKUX COCAMHEHHUN. YepHas U 1BeTHas
MeTamuryprusi. CTEKII0 ¥ CHIIMKATHAsE IPOMBIIIUIEHHOCTb.
CamocTrosiTesqibHasi padoTa
[ToaroroBka koHcnekTa 1o Teme «IIpobiieMa 0TX010B ¥ MOOOYHBIX TPOTYKTOBY. 2
Tema 4.5. Xumus u Copnep:xanue yueOHOro MaTepuaJia
JHEpreTuka. Xumust 1 SHepreTuka. [IpupoaHbie HCTOUHUKHU YIIeBOAOPOAOB. [IpUpoAHbIi U MOMYTHBIH He(TSHON Ta3bl, KX COCTaB M HCIOIb30BaHHE.
CocraB mHedtu u ee nepepadborka. HeprempomykTel. OxTanoBoe uucio O6eHsuHa. OxpaHa OKpyKaroImel cpeasl npu HedTenepepadoTke u 2/86
TPAHCHOPTUPOBKE HEPTENPOAYKTOB. ATbTEPHATUBHBIC HCTOYHUKU SHEPTHH.
CamocTrosiTesibHasi padoTa
[ToaroroBka npesenrtaiyu 1o TeMe «CocraB He(TH U ee niepepadoTKay. 1
Tema 4.6. Xumusi B Coaepsxanue y4eO0HOro MaTepuaJia
CTPOUTEILCTRE. Xumust B ctpoutenscrse. Llement. beton. [log0op onTrMalbHBIX CTPOUTENIBHBIX MAaTEPHAJIOB B IPAKTHUYECKOM JESITEIBHOCTH YEJIOBEKa. 2/88
CamocTrosiTesibHasi padoTa
[ToaroroBka KpoccBOpAa MO TeMe « XHUMHUS B CTPOUTEIILCTBE» 3
Tema. 4.7. Xumus u Conep:xanue yueOHOro MaTepuaJa
JIKOJIOT U, XUMHS U 3KOJIOTHs. XUMHUYECKOE 3arps3HEHUE OKPYIKaIOIIEH cpebl u ero mocieactsus. Oxpana ruapocdepsl, OYBbI, aTMOCGhEpbI, (GIopsI 2/90
Y (QayHbl OT XMMUYECKOT0 3arpsi3HEHHUSI.
Koutpoabnas padora Ne 6 2/92
Hroro 3a Il cemectp:
MaxcumanbHasi ydeOHas Harpy3Kka (Bcero) 138
Oo6s13aTe/IbHASI AyAUTOPHAasi yueOHAasi HATPY3Ka ( Bcero) 92
B ToMm uncie:
IpakTnyeckue 3aHATHS 6
CamocTosiTeibHasi padoTa 00yuyaronierocs (Bcero) 38
KoncyasTanuu 8
B TOM 4HCJIe CAMOCTOSITe/IbHAsI pa0oTa HaJl HHAMBHIYAJIbHBIM MPOEKTOM 10

Bcero
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3. YCJIOBUS PEAJIM3AIIMU ITPOI'PAMMBI YYEBHOTI'O ITPE/IMETA

3.1. MatepuajibHO-TEXHHYECKOE O0ecrieueHne
[TporpaMMmsbl yueOHOTO MpeaMeTa peainu3yeTcs B yueOHOM KaOMHEeTe XUMUU
O6opynoBanue yaeOHOro KabuHeTa!
-pabourie MecTa 00yJarOIIUXCS
-pabouee MecTo IMpernoaaBaTess
-KJIaccHas JJocKa
-KOMITBIOTED, TEIEBU30P.
-1Kad BBITSHKHOU, AUCTUILIATOP, TEPMOCTAT, My(]elibHas MeUb, 30HT BBITSKHOM,
rpagomnpoekrop, pH-meTp, neHTpudyra, CymuabHbIN mKad, BEChl 3JI€KTPOHHBIC
1abopaTopHbIe, MUKPOCKOIIBI.
-y4eOHBIE CTEH/IBI
-mKadbl A1 XpaHEeHus: y4eOHO-METOANYECKOro o0ecneveHus rnpeamMera
3.2. UudopmanuonHoe odecriedenne 00yueHust
OcHOBHbBIE HCTOYHUKU:
1. Ia6puensa O.C. Xumus. 10 kmacc. YrryoneHnHsnid ypoBeHb: yueouunk/O.C.
I"a6puensin, U.I'. Octpoymos, C.1O. ITonomapes.- 7-e uza.- M.: [Ipoda, 2019.- 368c.
2. INabpuensu O.C. Xumusa. 11 xmacc. YrnyOnennsiii yposenn, 2018. O.C.
I"a6puensn, I'.I'. JIvicoBa.- 6-¢ u3a.- M.: Ipoda, 2019.- 397c.
JlonoTHUTEeIbHbIE UCTOUYHUKH:

1. I'abpuensn O.C. Xumusa. 10 kmacc. basosbiii ypoBenb: yueOHux/ O.C.
["abpuensn.- 6-e uzn.-M.: Jlpoda, 2018.- 191c.
2. I'abpuensn O.C. Xumusa. 11 kmace. basosbiii yposenb: yuebnux/ O.C.

["abpuensin.-5-e uzn.-M.: Ipoda, 2018.- 223c.

3. Tynukun E.M. Xummsa. B 2 x 4. Y.l OO6mas u HeopraHudeckas XuUMHS
[Dnextponnsli pecype]: Yueonuk st CI10/ E.W. TynukuH. 2 € u3a. ucnp. u Jgom. — M.:
M3narensctBo  «fOpaiiTy, 2019. — 385 «c¢. Pexum pgocryma: https:/biblio-
online.ru/viewer/himiya-v-2-ch-chast-1-obschaya-i-neorganicheskaya-himiya-
437572#page/2

4. Tynukun E.W. Xumus. B 2 x u. U.2 Opranudeckast XuMus [ D1€KTpOHHBIN
pecypc]: Yuebnux qia CIIO/ E. U. Tynukun. 2 e uza. ucrp. u gon. — M.: M3aarenseTBo
«Opaiity, 2019. — 194 c. Pexxum nocrtyna: https://biblio-online.ru/viewer/himiya-v-2-ch-
chast-2-organicheskaya-himiya-437573#page/2
HNHuTepHeT-pecypcen:

1. www.chem.msu.su/rus/teaching/thermo/welcome.html (yueGHble MaTepuanbl IO
HEOpPraHMYEeCKON XUMUN)
http://www.chemfiles.narod.ru/index.html?
http://www.xumuk.ru/
www.pvg.mk.ru (onummnuazna «[lokopu BopoObeBsI TOPHI»).
www.hemi.wallst.ru (O6pa3oBaTebHBIA CAUT JJIS KOJIBHUKOB «XHUMHS»).
www.alhimikov.net (O6pa3zoBaTenbHBIN CAUT IS ITKOJIBHUKOB).
www.chem.msu.su (DnekTpoHHas OMOIMOTEKa MO0 XUMUH ).
www.enauki.ru (MHTepHET-U3/1aHue Ui yuutenei « EcTecTBeHHbIe HAYKN»).
www. 1september.ru (MmeTonuueckas razetra «[lepBoe ceHTIOPsI»).
10. www.hvsh.ru (kypHan «XuMUS B TIKOJIEY).
11. www.hij.ru (kypHan «XuMUs ¥ KU3HDY).
12. www.chemistry-chemists.com (3JIEKTpOHHBIN KypHal «XUMUKU U XUMUSA).
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4. KOHTPOJIb 1 OLIEHKA PE3YJIbTATOB OCBOEHUSA YYEBHOI'O

INPEIMETA

Pe3yabTaThl 0OCBOCHMS1 Y4eOHOI O

OcHOBHBIE MMOKA3aTEJIHN OLICHKH

DopMbI U METO/IbI

npeaMera pe3yjabTara KOHTPOJISI H OIEHKHU
pe3yJbTaTOB 00y4eHus
JP.4 CdopMupoBaHHOCTH BIIaZIeeT KYJbTYPHBIMH OICHKA
MHUPOBO33PEHHSI, COOTBETCTBYIOLIETO | HOPMaMH U TPAAULMSIMHU, IPOKHUTHIMU | PE3yJIbTaTOB BBITOJHEHUS

COBPEMEHHOMY  YpPOBHIO  Pa3BUTHS
HayKd M OOIIECTBEHHOW NPaKTHKH,
OCHOBAHHOTO Ha JIMAJIOTe KYyJbTYp, a
TaKxke Ppa3IHYHBIX dbopm
0OIIECTBEHHOTO CO3HAHMsI, OCO3HAHHUE
CBOEIO MecTa B IOJIUKYJIbTYPHOM
MUDE;

B COOCTBEHHOH JICSITEIHLHOCTH; UMEET
OCO3HAHHBIM  ONBIT  JKU3HU B
MHOTOHAIIMOHATIBHOM,
MHOTOKYJIbTYPHOM,
MHOTOKOH()ECCHOHATHPHOM OOIIECTBE;

JIP.5 CdopmupoBaHHOCTH
OCHOB CaMOpPa3BUTHSI u
CaMOBOCIIHTAHHUSI B COOTBEICTBHH C
OOII[EUETIOBEYECKUMH LIEHHOCTSIMHA U
ujeanaMu TPaXKIAHCKOTO OOINECTBA;
FOTOBHOCTb M CIIOCOOHOCTh K

CaMOCTOSITEJIBHOM,  TBOPYECKOM U

BIIaJiceT crocobaMu
CaMOOTIpEeNeNIeHus] B CUTyalusx
BEIOOpa Ha OCHOBE COOCTBEHHBIX

MIO3ULIMM, YMEET IPUHUMATH PELICHUS,
OpaTh Ha ce0sl OTBETCTBEHHOCTh 3a UX
HIOCJIC/ICTBHS, BBIOMpATh LEJEBBIE U
CMBICJIOBBIC YCTAHOBKH JJId CBOHMX

OTBETCTBEHHOM JEATEIbHOCTH; JIEUCTBUA M  TOCTYIIKOB;  yMEET
OCYILECTBIISTD MHIUBUYaJIbHYIO
00pa30oBaTeNIbHYI0  TPACKTOPHIO  C
y4eTOM 001X TpeOOBaHUI U HOPM..

JIP. 8 HpaBcTBeHHOE | - UMEET ~ TOJIEPAHTHOE  CO3HAHHUE,

CO3HAaHHE M TIOBEICHHWE HAa OCHOBE | CIIOCOOECH BECTH AMAJIOr C APYTHMMHU

YCBOCHHS 00IIIeYeTIOBEYECKUX | JIIOJIBMH, oOnanaer

EHHOCTEH; KOMMYHHKAaTUBHBIMH CITIOCOOHOCTSIMH;

JIP. 9 TOTOBHOCTh u 3aHUMAETCS

CIOCOOHOCTh K 00pa3oBaHHIO, B TOM | CaMOOOpa30BaHUEM, CAMOPA3BUTHEM U

YyHUcIe €amMo00pa30BaHHIo, Ha | CAMOBOCIIHTAHUEM B COOTBETCTBUH C

NPOTSKEHUN BCeil KHU3HM; | UeaIaMH IPaXJaHCKOTO 00IIecTBa,

CO3HATENIbHOE OTHOIIICHHE K

HEMIPEPBIBHOMY  OOpa30BaHUIO  Kak

YCIIOBHIO YCIICHIHOM

npo(hecCHOHANBHON M OOIIECTBEHHOM
JIeSITeIbHOCTH;

JIP. 11 IIpunstue  u
peanu3anro LEeHHOCTEH 30pOBOr0 H

6e30macHoOro oOpaza JKU3HH,
noTpedHOCTH B ¢rznyeckoM
CaMOCOBEPILLICHCTBOBAHUH,  3aHITHUAIX

CHOpTI/IBHO-O3,Z[0pOBHTCHBHOﬁ

peanusyor [EHHOCTH
30poBOTO ® Oe3omacHoro obpasa
JKU3HH, TOTPEOHOCTh B (DHU3NYECKOM
CaMOCOBEpPIIICHCTBOBAHUY,  3aHSTHS
CHOPTHUBHO-03JOPOBUTEIHLHON
JESITEIbHOCTHIO, HEMPUSATHE BPEIHBIX

JeSITeIbHOCTHIO, HETPHUATHE BPEIHBIX | IPUBBIYCK: KypeHHs, YIOTpeOIeHuUs
NPUBBIYEK: KYpEHHsl, YHOTPEOJECHHS | alKorojisi, HAPKOTHKOB;
QJIKOT'0JIsl, HAPKOTHKOB;

JIP. 12 Bbepexnoe, JIEMOHCTPHPYET
OTBETCTBEHHOE W KOMIIETEHTHOE | OTBETCTBEHHOE U KOMIIETCHTHOE
OTHOLIEHHE K  (U3UYECKOMY W | OTHOIIEHWE K  (QHU3HYECKOMY U
MICUXOJIOTHYECKOMY  3JI0POBBIO, KakK | IICUXOJIOTMYECKOMY 37I0POBBIO, Kak

COOCTBEHHOMY, TaK W JIPYTUX JIOJEH,
yYMEHHE OKa3bIBaTh IIEPBYIO MOMOIIb;

cOOCTBEHHOMY, TaK M JIPYTHX JIFOJEH,
YMEHHE OKa3bIBaTh MEPBYIO IIOMOIIb;

JIP. 13 Oco3HaHHBIN BBIOOD

yBEpeH B BEIOOpe Oyaymiei

npoOJIEeMHBIX 3aJaHUH;
OLICHKa  BHEayJAUTOPHOU
CaMOCTOSTEITLHON PabOTHI
CTY/ACHTOB;

HaOIoIeHNe 3a
BBITIOJTHEHHEM
NPaKTUYECKUX 3aTaHul;
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Oynymieit mpodeccuu U BO3MOKHOCTEH
peanu3aiuu COOCTBEHHBIX KU3HEHHBIX
TUTaHOB; OTHOIIICHHUE K
npodeCCHOHANBHON IESTETBHOCTH KaK
BO3MOYKHOCTH YYaCTHs B PEHICHHH
JIMYHBIX, OOIIIECTBCHHBIX,
roCyIapCTBCHHBIX,
00IIIeHAIIMOHATIBHBIX MPOOJIEM;

npohecCHM W B BO3MOXHOCTH
peamzanyy cOOCTBEHHBIX JKU3HEHHBIX
IJIaHOB

JP. 14 CdopMHupoBaHHOCTD

9KOJIOTUYCCKOI'O MBIIIIICHUA,
IIOHUMAaHUs BJIIMSITHUSL CoraJIbHO-
O9KOHOMHYCCKHX IponeccoB Ha

COCTOSIHUE MPUPOTHON M COIMaJILHOMN
CpEIIbL; IPHOOPETSHHE OTIBITA SKOJIOTO-
HaIpaBJICHHOU JEATEIHHOCTH;

(GhopMHUPYET  IKOJIOTHYECKOE
MBIILICHHE.
[TOHUMAaHUS BITHSTHUS

COLMANTLHO-3KOHOMUYECKUX
MPOIIECCOB HA COCTOSIHAE TPUPOIHOM
U COLMAILHOU Cpebl; MPHOOpETEHHE
OmbITa 9KOJIOTO-HAIPABICHHON
JIeSITeTIbHOCTH;

M.1 ymeHHE CaMOCTOSITENBHO
ONpeAeNsATh ILeNNu JESITeIbHOCTH U
COCTaBJIATH  IUIAHBl  JAEATEIBHOCTH;
CaMOCTOSITETILHO OCYLIECTBIIATH,
KOHTPOJIUPOBAaTh M KOPPEKTHUPOBAThH
JESATENbHOCTh;  UCIOJNB30BaThb  BCE
BO3MOXXHBIE PECYPCHI VISl TOCTIKEHUS
IIOCTaBJICHHBIX LEJIEW U peanu3aluu
IIJIaHOB JACATCIIBHOCTH, BI)I6I/IpaTI)
YCIICIIHBIE CTPaTeTMH B Pa3IMYHBIX
CUTYalusx;

YMEET CaMOCTOSITENIbHO BECTH
MOWCK, aHAJIM3UPOBATh, TOJIKOBATH U
NPaBUIBHO yNOTPEOISATh TEPMHUHBL;

JEMOHCTPHPYET  3HAHHS;  BIAJCeT
HaBBIKAMH  TIOMCKa M  aHaju3a
WHPOPMAIIH, yMeeT oTouparhb
HEOOX0IUMYIO JTOKYMEHTAIHIO,

MMPpaBUJIBHO MPUMEHATH PECYPChl JIA
JOCTHIXKCHUS ITOCTABJICHHBIX ].[CJ]CI\/'I

0I1poc;
OLICHKA
BBITIOJTHEHHUS
CaMOCTOSITETFHON Pa0OTHI,
SKCIEpTHAS
OLICHKA peleHus
KOHKPETHBIX CHTYaluii;

M.2 ymeHue HPOIYKTUBHO BJIaJ€eT crniocobamu OLIEHKA
O6III3TI)CSI n B3aI/IMO)Z[CI‘/'ICTBOBaTL B | COBMECTHOM ACATCIIBHOCTH B I'pyIIIC, | BRICTYIIJICHUA HA 3aHATUH,
MIPOLIECCE COBMECTHOM NEATENBHOCTH, | IPUEMAMH JEHCTBUS B CHTYalHAX OIICHKa
YUUTBIBATH O3 UHU Apyrux OGHICHI/ISI, YMCHUAMU HUCKaThb U1 | BBIITOJIHCHUA
Y4aCTHUKOB JCATCIBbHOCTH, | HAXOOUTh KOMITPOMUCCHI; yYMEET CaMOCTOSTEILHOM pa6OTBI;
3¢ $eKTUBHO pa3pelaTb KOHPIUKTB; | TPAMOTHO pas3peliaTh KOH(IJIUKTH B OIIEHKa
oO011eHU . ayIMTOPHOMN u
BHEAYAUTOPHOU
CaMOCTOSITEIIbHON PaboThI
CTYJECHTOB;
M.3 BnameHue  HaBBIKAMHU BJIa/IeeT HaBBIKAMU cobeceJ0BaHUE;
II03HABATEJILHOM, y4e0HO- | CAMOCTOATENbHON  MO3HABATENbHOM, OLICHKA
UCCIIEIOBATENbCKOM M NPOEKTHOM | y4eOHO-HCCIe10BaTEeIbCKON U | BBICTYIUICHUS HA 3aHATHUHY;

JIeSITEIbHOCTH, HaBBIKAMHU Pa3peIeHHs
po0JieM; CIOCOOHOCTh M TOTOBHOCTh
K CaMOCTOSITEIbHOMY TIOMCKY METOJIOB

NIPOEKTHON JAeATeNbHOCTH B cdepe
TYMaHUTApHBIX HAYK

OIICHKa B paMKax
TCKYUICTO KOHTPOJIA: -
PE3yJIbTAaTOB BBIIIOJIHCHUA

peLieHus IPaKTUYECKUX 3a/1ad, JOMAIlHEeH paboThl;

IIPUMEHEHUIO  PA3JIMYHBIX METOJOB - pE3yIIBTAaTOB

MIO3HAHUS; BBIIIOJIHEHHUS
WH/IMBHTyaTIbHBIX
KOHTPOJIbHBIX 33JIaHUK;

M.4 TOTOBHOCTh u YMEET CaMOCTOATEIBHO BECTH co0eceJ0BaHNE;

CHOCOOHOCTh K  CaMOCTOSITENBHOM | TIOMCK, aHAJM3UpPOBATh, TOJKOBaTh WU OLICHKA

MH(QOPMAIIMOHHO-TI03HABATEILHON NPaBUWIBHO yNOTPEOJISITh TEPMHHBIL; | BBICTYIUICHHS Ha

JEATEIbHOCTH,  BKJIIOYas  YMEHHE | JIEMOHCTPUPYET  3HaHHS;  BIAJACET | 3aHATUM;

OpPUEHTHPOBATbCA B PA3JMYHBIX | HABBIKAMM  IIONCKA M aHaju3a

HUCTOYHUKAX UCTOPUYECKON | MHpOpMalMK, YyMeeT  KPUTHYECKH

MHPOPMAIH, KPUTHYECKH ee | OLICHUBATh MOJIyYECHHYO

OLICHUBATh U UHTEPIIPETUPOBATE; WHPOPMAITUIO
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M.S yMmeHHe HCHOIB30BATH
cpezcTBa UHQOPMAITOHHBIX u
KOMMYHHMKAIIHOHHBIX TEXHOJIOTHIH B
peuieHun KOTHUTHBHBIX,
KOMMYHHKATHBHBIX 71
OpraHU3aIMOHHBIX 3a1a4 c
COOII0ICHIEM TpeOOBaHUI
9PrOHOMHUKHU, TEXHUKH O€30MacHOCTH,
TUTHCHBI, pecypcocbepexeHus,

MPaBOBBIX M JTHUYSCKHX HOPM, HOPM
UH(OPMALIMOHHO 0€30MaCHOCTH;

3HAET OCHOBHBIE
HOPMATUBHbBIC IIPABOBBIE JTOKYMEHTHI,
periiaMeHTUPYIOIIUE chepy
COLIMANILHBIX OTHOULICHWH; BHIOMpaET
JnercTBus, COOTBETCTBYIOILIUE
3aKOHOATENbCTBY PP U 3THYECKUM
HOpMaM B  CUTyallud  OOIICHHS;
BJIa/Ie€T YMEHUEM HCKaTh U HaXOJUTh
KOMIIPOMHCCBI

OIICHKA
ayJIUTOPHOU u
BHEAYAUTOPHOU
CaMOCTOSITEIbHON paboThI
CTYZICHTOB;

HAOMOJEHNE |
OIICHKA BBITIOJIHCHHUS
MPaKTUYECKUX JEHCTBUM:

BBICTYIJICHUE

nepex  aymuTtopuei ¢
COOOIIEHUEM TT0 TEMaM;

M.6 yMmeHHE  OIpeneniTh yMeeT 00O0CHOBBIBATh BHIOOP U 0TIpoc;
HazHaueHne ¥ (YHKIUM pPa3IH4YHBIX | MPUMeHseT Hambomnee >(QexTHBHBIE OIlCHKA
COLIMANIbHBIX HHCTUTYTOB METOABl M CIOCOOBI  pElICHHS | BHITOJHEHUS

npodeccuoHanbHBIX 3afad. [IpoBoaut | camocTosTenbHON

aHanmM3 W KOPPEKTUPYeT  CBOe€ | paboThI;

MOBE/IEHNE, HECET OTBETCTBEHHOCTH 3a SKCHEepTHAS
NPUHATBIE pPENICHUs] M OCO3HAeT WX | OLEHKA pelieHus
TTOCIIEACTBUSL. KOHKPETHBIX CUTYaIlnH;

M.7. YMeHHe caMOCTOSITENbHO JEMOHCTPUPYET YMEHUE 0mpoc;
OLCHUBATL W IIPUHUMATL PCUICHHA, | OUCHUBAThL W IIPUHHUMATL PCUICHUA, OLICHKa
OTpeesIoNe CTpPAaTEeTHIO | OMpeeNsIole CTPATETHIO | BHIMOJIHEHHS
MOBENICHUS, C YIETOM TPAXKIAHCKUX U | TIOBEACHHS, C YIETOM TPaXJTaHCKUX U | CAMOCTOATENBHOM
HPaBCTBEHHBIX LICHHOCTEM; HPaBCTBEHHBIX LICHHOCTEN paboTsr;

M.8 Bmanenue S3LIKOBBIMHU | YETKO BJIAJICET SI3bIKOBEIMU SKCHIepTHas
CpEeIICTBAMH - YMEHUE SICHO, JIOTUYHO U | CPEICTBAMH ~ JIOTHYHO W TOYHO | OLEHKa penieHus
TOYHO HW3JIaraTh CBOIO TOYKY 3pEHUS, | M3IaraTh  CBOK  TOYKY  3PEHHUs, | KOHKPETHBIX
HUCIIOJIB30BaTh AaJACKBATHBLIC S3BIKOBBLIC | MCIIOJIB30BAaTh aJCKBATHBIC SI3BIKOBBIC
CpEJICTBA; CpEJICTBA;

M.9 BnageHne HaBBIKAMH JNEMOHCTPHUPYET  BIIAJCHUSAMU
MO3HABATENIFHOW  peduieKCHHM  KaK | HaBBIKaMU [T03HABATEILHOM
OCO3HAHMUSI COBEPIIAEMBIX JACUCTBHUHA M | pediekcuu KaK OCO3HaHUA
MBICITUTEIEHBIX MIPOIIECCOB, UX | COBEpIIAEMBIX JIeACTBHIA u
pe3ynbTaTOB W OCHOBaHWH, TPaHUI] | MBICIUTEIHHBIX MIPOIIECCOB, 170'¢

CBOCIr0O 3HAaHHWA W HC3HAHHA, HOBBIX
IMMO3HABATCJIbHBIX 3ada4 U CPCIACTB HX
JOCTHXKCHUA.

pe3yJbTaTOB W OCHOBAHUM, TpaHUIL
CBOCIrO 3HAaHUWA W HC3HAHHA, HOBBIX
MO3HABATENbHBIX 33/1a4 U CPEACTB HX
JOCTHIXCHUS.

. 1 cdopmupoBanHOCTH
NPE/ICTaBICHU O MeCTe XHMHH B
COBPEMEHHOHN HAay4YHOH KapTHHE MHUPA;

IIOHUMAaHHEC poiin XHUMHHU B
(dbopMHupOBaHIH Kpyrosopa u
(byHKUMOHAIBHON TPaMOTHOCTH

YeroBeKa JIJIS PEIIEHUsT MPAKTHIECKUX
3a/1ay;

CdopmupoBano
NpPE/ICTaBJIeHHEe O MeCTe XHUMHH B
COBPEMEHHOM HAay4HOM KapTHHE MHUPA;

IIOHUMAaHHUEC poiin XUMHHU B
(dbopMupoOBaHUH Kpyrosopa u
(bYHKIMOHAIBHON rPaMOTHOCTH

YeroBeKa IS PEIEHUs MPaKTHIECKUX
3aja4;

II1. 2 BJIAJICHUC
OCHOBOIIOJAralOIIMMH  XUMHUYECKUMH
MOHSATUSIMU, TEOPUSMHU, 3aKOHAMH U
3aKOHOMEPHOCTSIMU; YBEpPEHHOE
MOJIb30BaHUE XUMHYECKOUN
TEPMUHOJIOTHEN U CUMBOJIHUKOM;

Bmaneer
OCHOBOIIOJAralOIIMMH  XUMHYECKUMH
MOHSATUSIMU, TEOPHUSMHU, 3aKOHAMHU U
3aKOHOMEPHOCTSIMH; YBEpPEHHOE
MOJb30BaHUE XUMHYECKOUN
TEPMUHOJIOTHEN U CUMBOJIHUKOM;
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II. 3 BiageHHE OCHOBHBIMU
METOIaMM HAYIHOI'O IMO3HAHWS,
UCTIOJIb3yEMBIMHU B XAMUH:
HaOJIIO/ICHUE, OIMCaHWe, H3MEpPCHUE,
OKCIIEPUMEHT; yMEHHEe 00padaThIBaTh,
OOBSICHATh PE3YJbTAThl MPOBEACHHBIX
OIILITOB U JI€JATh BEIBOJBI; TOTOBHOCTE
U CIOCOOHOCTh TPUMEHSTH METOJbI

BJIagcCT OCHOBHBIMH
MCTOJaMU HAay4YHOI'o IIO3HAHMH,
HCIIOJIb3YyEMbIMU B XHUMHH:

HaOJroneHne, omnucaHue, HU3MEpeHHe,
OKCIIEPUMEHT; YMEHUEe 00pabaThIBaTh,
OOBSICHATh PE3YJIBTAThl MPOBEICHHBIX
OTIBITOB U JICJIATh BBIBObI; TOTOBHOCTH
U CIOCOOHOCTh TNPUMEHSITH METOJIbI

MO3HAHUS npu pelIeHNH | TO3HaHMSA npu peueHun
MIPAKTUYECKUX 33]1a4; MIPAKTUUYECKUX 33]1a4;

II. 4 cdopmupoBanHOCTH c(hopMHPOBAHHO yMEHUE
YMEHHUSI  JaBaThb  KOJMYECTBEHHbIE | JaBaTh KOJUYECTBEHHBIC OLECHKH H
OLIGHKM M IIPOBOJUTH PACUYEThl IO | IPOBOAUTH PACUETHl 10 XUMUYECKUM
XUMHYECKUM tdhopmymnam u | popMynam u ypaBHECHHAM;
YpaBHEHUSIM;

II. 5 Bnagenue mpaBUIAMHU BaJ€eT NPABWIAMH TEXHHKH
TEXHUKHU 0e3omacHOCTH npu | 0e30MacHOCTH  NPH  HCTIOJIB30BAHUU

HCIIOJIB30BaAHNN XUMHYCCKUX BCIICCTB,

XUMHWYCCKHX BCHICCTB,

II. 6 cdopmupoBaHHOCTH chopMupoBaHa CcOOCTBEHHOU
COOCTBEHHOI1 IIO3UIIUHU ITO OTHOIIICHHUIO | ITO3MIIUU 10 OTHOLICHUIO K
K XUMHYECKOM UHQOPMAIUH, | XUMHYECKOH HHPOPMALIUH,

NOJTy4aeMOH M3 pa3HbIX UCTOUYHHUKOB; | TOJy4aeMOH U3 Pa3HbIX HCTOYHHKOB,;

1.7 CdopmupoBaHHOCTH dhopmynupyeT 3aKOHBI | OLEHKA BBIITOJIHEHHUS
CHCTEMBI 3HAaHUN 00 OOLIMX | COXpaHEHUS  MAacChl  BEIIECTB M | MHAMBHUIYaJIbHOTO
XUMHAYECKUX 3aKOHOMEPHOCTSIX, | IOCTOSIHCTBA COCTaBa BELICCTB. MIPOCKTA;
3aKOHaX, TEOPHSIX; -OLICHKA BBINOJIHCHHS

I1.8 CthopMrpoBaHHOCTH ¢dbopmynupyet OCHOBHBIC | CAMOCTOSTEIbHOU
YMEHUH  HCCIIe0BaTh CBOWCTBA | MOJNIOXKEHHUSI ~ TEOPUH  XHUMHYECKOTrO | pabOThI;

HEOPTraHWYECKUX W  OPraHHUYECKUX | CTPOCHHS OPraHUYECKUX COCAMHEHHMil | - HAOIIOAeHHE 3a
BEIIECTB, OOBSCHATh 3aKOHOMEPHOCTH | 1 XapPakTEPHUCTUKY B CBETE JTOH | BHIIOJIHEHHEM

MPOTEKAHUSI XMUMHYECKUX pEaKlui, | TCOPUH CBOWCTB OCHOBHBIX KJIaCCOB | IPAKTUYECKUX 3aIAHUM;
MPOTHO3UPOBAaTh  BO3MOXHOCTh WX | OPTaHUYECKHX COEIMHEHUH JK3aMeH
OCYIIECTBIICHHSI,

II.9 Brnanenne yMeHUSIMHU BBIJIBUTA€T  THMIOTE3bl  Ha OILICHKA
BBIJIBUTATh THUIOTE3bl Ha OCHOBE | OCHOBE 3HAHWUH O COCTaBe, CTPOCHHU | BBITIOJIHCHHS
3HaHWUU O COCTaBe, CTPOCHUH BEIIIECTBA | BEIIECTBA M OCHOBHBIX XHMHYECKHX | MHAWBHIYaTHHOTO
A OCHOBHBIX XHMHYECKHX 3aKOHaX, | 3aKOHAaX, MIPOBEPSTH WX | TIPOEKTA;
MPOBEPATh HX OKCIEPUMEHTAIBHO, | SKCIIEPUMEHTAIBHO, hopmyupyst OLIEHKa
(dhopMyIupYys IEeNb CCIeT0BaHNS; LI€JIb UCCIIEOBAHMS; BBIINOJIHEHHS

I1.10 Bnamenne wMeTomaMu BJIAJEET METOJIAMHU | CAMOCTOSTEIbHON
CaMOCTOATEIBHOIO IUIAHUPOBAHUS W | CAMOCTOSITEIBHOTO IJIAHUPOBAHHS W | pabOTHI;
MIPOBEICHUS XUMHYECKUX | MPOBEACHUS XAMHYECKUAX HaOJIIOJICHHE 3a
OKCIIEPUMEHTOB  C  COOJIFOJICHUEM | SKCIIEPUMEHTOB € COOJIOJCHUEM | BBIIIOJIHEHUEM
npaBua  Oe3omacHoil  paboThl ¢ | mpaBuwi  Oe30macHOM  paboOTBHl ¢ | MPAaKTHYECKUX 3a/IaHMH;
BEIESCTBAMH u J1a00OpaTOPHEIM | BEIICCTBAMHU u 71a00PaTOPHBIM DK3aMeH

o0opynoBanueM; c(HOPMHUPOBAHHOCTD
YMEHHUIl ONHCcaHusl, aHaJIM3a U OLEHKH

o0opynoBanueM; CcGHOPMHPOBAHHOCTD
YMEHHUI ONHMCaHus, aHAIN3a U OLEHKH

JIOCTOBEPHOCTHU IIOJIy4€HHOI'O | JIOCTOBEPHOCTU MTOJTy4€HHOTO
pe3ynbTaTa; pe3ynbTaTa;

I1.11 CdhopmMupoBaHHOCTD c(hopMHPOBAHHO yMeHue
YMEHHH MIPOrHO3HPOBATH, | IPOTHO3UPOBATh, AHAJIU3UPOBATH H
aHAIM3WPOBaTh W  OIEHMBATh  C | OIEHHUBATH C MO3UIUI IKOJIOTHIECKON
MO3UINH 9KOJIOTHUECKON | 0€30MacHOCTH TOCIEACTBHS OBITOBOI

0e30MacHOCTH TOCJIEACTBUS OBITOBOM
u HpOI/I3BO,ZICTBeHHOI\/’I JACATCIBHOCTHU
YeNloBeKa, CBSI3aHHOM C mepepaboTKoM

U TPOU3BOACTBEHHOH JAEATEIbHOCTH
YeNoBeKa, CBA3aHHOM ¢ mepepaboTKoiM
BEIIECTB.
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BCIICCTB.
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