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1. HACHIOPT ITPOI'PAMMBI YYEBHOI'O IPEJIMETA
B/1.07. XUMMUAA

1.1. O6aacTh NpUMEHEHHs POTrPaAMMBbI

Pabouas mporpamma yuebnoro mpenmera I100.01.Xumus pazpaborana Ha OCHOBE
TpeOoBaHUll (enepalibHOTO TOCYIapCTBEHHOTO 00pa30BaTENbHOIO CTaHIAPTa CPEIHEro
o0miero o0pa3zoBaHMs, YTBEPXKIECHHOTO NpUKa3oM MuHHCTEpCTBA 00pa3oBaHUsS M HAyKU
Poccutickoit @enepamuu ot 17.05.2012 Ne 413; IIpumepHoit ocHOBHOW 00pazoBaTelbHON
MPOrPaMMBbI CPEIHETO O0IIEero 00pa30BaHus, 0I00PEHHON pelieHreM (enepabHOTO yueOHO-
METOJMYECKOr0 O0BeAMHEHHUS 10 00meMy oOpa3zoBanuio (IpoTokos oT 28.06.2016 Ne 2/16-
3); IlpumepHOii TporpaMMbl 00IIE00Pa30BATEIBLHON y4ECOHON IUCIUTUIMHBI «XUMHUS IS
po)eCCHOHANIBHBIX 00pa30BaTEIbHBIX OpraHu3anuii, pekoMmeHaoBaHHOH DPI'AY «DUPO»
JUIS pealln3alliid OCHOBHOM npodeccroHabHON 00pa3zoBarenbHOi nporpammel CITO Ha 6aze
OCHOBHOTO o0riero oOpa3oBaHUs c MOJTy4YEeHUEM CpeIHero o0mrero
obpazoBanus(porokosNe 3 ot 21.07.2015); Pexomenpaiuii 1mo opraHu3andy MOTy4EHUS
cpenHero oduiero oopa3oBaHus B Mpeesiax OCBOCHHUS 00pa30BaTeIbHBIX IPOrPaMM CPETHETO
npoecCHOHATLHOTO 00pa3oBaHHWs HAa 0a3e OCHOBHOTO OOMIEr0 OOpa3oBaHHS C YYETOM
TpeboBaHuil (efepanbHBIX TOCYJAPCTBEHHBIX 00pa30BaTEIbHBIX CTAHIAPTOB M MOJTydaeMon
npodeccud WM CIEUUAIBHOCTH  CpPEeJHEer0 NpoQecCHOHATbHOrO 00pa3oBaHUS B
COOTBETCTBUU C MUChbMOM JlemapTameHTa rocyJapCTBEHHOIN MOJUTHKHU B cepe MOArOTOBKU
pabounx kaapos u JAI1O Munobprayku Poccun ot 17.03.2015 Ne 06-259.

[Iporpamma  o6mieoOpazoBarenbHOM  y4eOHOrO  mpeamera [100.01. Xumus
npeHa3HayeHa Il M3YYEeHUS XUMHH B Npo(ecCHOHAIBHBIX  00pa30BaTENbHBIX
opranm3anusax CIIO, peanusyronmx o00pa3oBaTeNbHYIO MPOTrPaMMYy CPEIHETO OOIIEeTo
o0pa3oBaHMsl B IpeJesiax OCBOEHUS OCHOBHOM IpodeccHoHaIbHON 00pa3oBaTeNbHOMN
nporpammel CITO (OITOIT CITO) Ha 6a3e ocCHOBHOTO 00IIer0 00pa3oBaHUs MPHU MOJATOTOBKE
CHENHAINCTOB CPEOHEr0 3BEHa IS CHelnuanbHocTel TexHmueckoro mpoduns 20.02.04
[ToxxapHasi 6€30MacHOCTb.

1.2. Mecto yueOHOrO TmipeaMeTa B CTPYKTYpe OCHOBHOH mpodeccuoHaIbLHOM
o0pa3oBaTeIbHOM NPOTPaAMMBbI:

Vuebnsiii npeamet [100.01. Xumus uzydaercs B 06meoopazoBatenbHoM mukie OITOIT
CIIO Ha 06a3e ocHOBHOro oOmiero o0pa3oBaHHsS C TOJyYEHHEM CpEAHEro oOIIero
o0pa3oBaHMsl Kak ydyeOHass [MCUUIUIMHA TEXHUYECKOro mpoduis MNpodeccrnoHalIbHOTO
o0Opa3oBaHus 0a30BOr0 YPOBHHI.

— 1.3. Heau u 3a7a4u y4eOHOro npeaMera — TpeGOBaHusl K pe3yJibTaTaM OCBOEHUsI
yueOHoro mpeamera: l3yuenue yuyebnoro mnpeamera [100.01.Xumus Ha yriayOiaeHHOM
YPOBHE CpeAHEro oOmero odpa3oBaHUsl HAMPABICHO Ha JIOCTHIXKEHHE CIEIYIOIUX Ieneil:
JInyHOCTHBIE pe3yJbTAaThl OCBOCHHUS OCHOBHOW 0OOpa30BaTEIbHOM MPOTpamMMbl JIOJIKHBI
OTpaXKaTh:

— JIP.4 CdopMUpPOBaHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKU U OOIECTBEHHOW MPAKTUKU, OCHOBAHHOTO Ha JUAJIOTe KYIbTYp, a
TaKKe pPa3IUYHBIX (OopM OOLIECTBEHHOIO CO3HAHHUS, OCO3HAHHWE CBOErO0 MecTa B
MOJIMKYJIbTYPHOM MHPE;

—  JIP.S ChopMUpOBaHHOCTh OCHOB CAMOPAa3BUTHS U CAMOBOCITUTAHUS B COOTBETCTBUH C
00IIeYeIOBeUeCKUMU IIEHHOCTSMU W HeallaMd TPaKJAaHCKOTO OOIeCTBa; TOTOBHOCTh U
CITOCOOHOCTH K CAMOCTOSITEIHHOM, TBOPYECKOW M OTBETCTBEHHOM JIEATEILHOCTH;

— JIP. 8 HpaBcTBeHHOE CO3HAaHHE U I[OBEJCHHE Ha OCHOBE YCBOCHUS
00I11eYeIOBEYECKUX LIEHHOCTEN;

— JIP. 9 roTOBHOCTh M CIIOCOOHOCTH K OOpa30BaHMIO, B TOM YHCIIE CaMOOOPa30BaHUIO,
Ha MPOTSHKEHUH BCE JKM3HM; CO3HATEILHOE OTHOIIEHHE K HEPEPHIBHOMY 00pa30BaHUIO Kak
YCIIOBUIO YCIICUTHOM MPodecCHOHANBHOMN 1 00IIEeCTBEHHOM e TEILHOCTH,



— JIP. 11 IlpuHsATHEe M pealu3alui0 LIEHHOCTEH 370pOoBOTO M Oe3omacHoro obpasza
XKHU3HH, MOTPEOHOCTH B (PU3UYECKOM CaMOCOBEPIIEHCTBOBAHUM, 3aHATHIX CIOPTHBHO-
03/I0POBUTEIBHOMN JeSITEIbHOCTHIO, HEIPUATHUE BPEIHBIX MPUBBIUEK: KYPEHHUS, YIIOTPEOICHHS
AJIKOT0JIs1, HADKOTUKOB;

— JIP. 12 BepexHoe, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOLICHHE K (PU3UYECKOMY U
IICUXOJIOTHYECKOMY 3/I0POBbIO, KaK COOCTBEHHOMY, TaK U JAPYTUX JIOJEH, yMEHHE OKa3blBaTh
IIEPBYIO [TOMOLIb;

— JIP. 13 Oco3HanHblii BeIOOp Oymyrmiedt npodeccud W BO3MOXKHOCTEH pean3aliuu
COOCTBEHHBIX JKM3HEHHBIX IUIAHOB; OTHOIICHHE K NPOPECCHOHATBHON AEATEIBHOCTH Kak
BO3MOXHOCTH Y4acCTHsl B pPELICHMHM JIMYHBIX, OOIIECTBEHHBIX, TI'OCYIapPCTBEHHBIX,
oOLIeHalMOHAIBHBIX NPOOJIEM;

— JIP. 14 CdopMHUpPOBaHHOCTh 3KOJIOTUYECKOIO MBIIUICHUS, TMOHUMAHUS BIMSHUA
COLIMAJIbHO-3KOHOMMYECKUX IIPOLECCOB HA COCTOSHUE IMPUPOAHON U COLMAIBHOM Cpelbl;
nproOpeTeHne OMbITa FKOJIOr0-HAPABICHHON JeITeIbHOCTH;

— MeranpeamerHble pe3yJbTaTbl OCBOCHUS OCHOBHOW 00Opa30BaTeIbHOW MPOTrpamMMbl
JOJIKHBI OTPaXKaTh:

— M.1 YMmeHHe caMOCTOSATENbHO ONPEIENATh eI JEATEIbHOCTH U COCTABIISITh IIAHBI
JESATEIIBHOCTH; CaMOCTOSITEJIbHO OCYLIECTBIISATh, KOHTPOJUPOBATH U KOPPEKTUPOBATH
JeSITENIbBHOCTh; HCIOJIb30BaTh BCE BO3MOJKHBIE PECYpPCHl Ui JIOCTHIKEHHUS IOCTaBJIEHHBIX
Hesiell ¥ pealn3aluy IUIAHOB JIeATebHOCTH; BBIOMPATh YCIHEIIHbIE CTPATErnu B Pa3IMYHbIX
CUTYalUsX;

—  M.2 YMeHue npoayKTUBHO OOLIAThCs U B3aUMOJCHCTBOBATH B IIPOLIECCE COBMECTHOM
NeSITEIbHOCTH, YYUTHIBATh TIO3ULUHU JIPYTHX YYaCTHUKOB JIEATEIBHOCTH, 3(PPEKTHBHO
pasperatb KOH()IUKTHI;

— M.3 BnageHue HaBbIKAMM II03HABAaTEJIbHOW, Yy4eOHO-HCCIENOBATEIbCKOW U
IPOEKTHON JesTeIbHOCTH, HaBbIKAMH Pa3pelieHus MpobiieM; CocoOOHOCTh U TOTOBHOCTh K
CaMOCTOSITEIbBHOMY IOMCKY METOJOB pElIeHHUs MpaKTUYECKUX 3a/ad, NPUMEHEHHUIO
pa3IMYHBIX METOJOB IO3HAHNUS;

— M4 ToToBHOCTH U CHOCOOHOCTH K  CAMOCTOSITEHHOW  MH(GOPMAIIMOHHO-
MO3HABATENILHOM  JEATEIBHOCTH,  BJaJ€HHME  HABbIKAMU  MOJY4YEHHUS  HEoO0XOAUMOMH
uH(pOpMallMl U3 cJoBaped pasHbIX THUIIOB, YMEHHE OPHEHTHPOBATHCS B Pa3IMUHBIX
UCTOYHUKAX HMH(OPMAIMM, KPUTHYECKH OLIEHUBAThb M HHTEPIPETUPOBaTh HH(OpMAIHIO,
MOJIy4aeMYI0 U3 PA3IMYHBIX UICTOYHHUKOB;

— M.S5 VYmeHue HUCHONB30BaTh CpeACTBA MHPOPMALMOHHBIX M KOMMYHHKAIIMOHHBIX
texHojoruii (mamee - WKT) B pemieHUM KOTHUTHBHBIX, KOMMYHHMKATHUBHBIX H
OpraHU3alMOHHBIX 337a4 C COOJII0IeHMEM TpeOOBaHU IPrOHOMUKH, TEXHUKU O€3011acCHOCTH,
TUTHUEHBI, pecypcocOepekeHusl, MPaBOBBIX M 3TUYECKUX HOPM, HOPM HH(DOpPMAIMOHHON
0e30I1acHOCTH;

—  M.7 YMeHHe camMOCTOSITEIbHO OLIEHMBATh U NMPUHUMATh PELICHHS, ONPEACIISIOIINE
CTpPAaTEruio MOBEJEHUS, C YUIETOM IPAKIAHCKUX U HPAaBCTBEHHBIX LIECHHOCTEH;

— M.8 BnageHue sA3bIKOBBIMHM CPEICTBAMM - YMEHHUE SICHO, JOTUYHO M TOYHO M3JIaraTh
CBOIO TOYKY 3PEHHUs, UCIIOJIB30BaTh aIcKBAaTHBIE A3BIKOBBIE CPENICTBA;

— M.9 Bnanenue HaBbIKaMH MO3HABATENbHOM pedeKCHU KaKk OCO3HAHUS COBEPIIAEMbIX
JNENCTBUI M MBICIUTENBHBIX IPOLIECCOB, UX PE3YJIBTaTOB M OCHOBAHUM, I'PAHUL[ CBOErO
3HAHUS U HE3HAHUS, HOBBIX [TO3HABATEJIbHBIX 3a/1a4 U CPEJICTB UX JTOCTHKEHHUS.

— TpebGoBanus Kk mpeaMeTHbIM pe3yJbTAaTaM OCBOEHHUS YIIyOJIEHHOTO Kypca XMMHUHU
JOJIKHBI OTPaXKaTh

— II. 1 chopMupoBaHHOCTH MPEACTABICHUNA O MECTE XMMHUU B COBPEMEHHON Hay4HOMH
KapTHHE MHpa; NOHUMaHHUE POJIM XUMHM B (POPMHUPOBAHUHM KPYyro3opa M (PyHKIMOHAIbHOU
IPaMOTHOCTH Y€JIOBEKA JUJISl PELICHMS] PAKTUYECKUX 3a/1ay;



— 1II. 2 BnazeHue OCHOBONOJATAIOIIMMU XWMHUYECKUMHU TOHATHSAMH, TEOPUIMHU,
3aKOHAMU M 3aKOHOMEPHOCTSIMH; YBEPEHHOE I0Jb30BAaHUE XUMHUYECKOM TEPMHUHOJOTHMEH U
CHMBOJIUKOM;

— II. 3 BnajeHue OCHOBHBIMM METOJAaMM HAy4yHOrO IIO3HAHUSA, HCIOJIb3yEeMbIMH B
XUMHHU: HAONIOZCHUE, OINUCAaHWEe, H3MEpEeHHe, JKCIEPUMEHT; YMeHHe o00pabaThIBaTh,
OOBSICHATBH Pe3yJbTaThl IPOBEACHHBIX OINBITOB U AEaTh BHIBOJIbI; TOTOBHOCTb M CIIOCOOHOCTH
IPUMEHSTHh METO/IbI [I03HAHUS IIPU PELIEHNN IPAKTUUECKUX 3ajay;

— II. 4 chopMupOBaHHOCTb YMEHMsI [1aBaThb KOJUYECTBEHHbIE OLEHKH U INPOBOAMUTH
pacyeTsl 10 XUMHUECKUM (OpMyJiaM U YpaBHEHHSIM;

— II. 5 BnaseHue npaBuiaMu TEXHUKU 0€30MACHOCTHU MPH UCIOJIb30BAHUN XMMHUUYECKHX
BEIIECTB;

— II. 6 chopMHpPOBAaHHOCTb COOCTBEHHOW MO3MLUHM IO OTHOLIEHHIO K XUMHYECKOH
uHpOpMaLINH, TTOIy4aeMON U3 Pa3HbIX HCTOUYHUKOB;

— ILI.7 ChpopMHpOBaHHOCTh CUCTEMBI 3HAHUIN 00 OOIIMX XUMHUYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX, TEOPUSIX;

— II.8 CdopmHupoBaHHOCTh YMEHUH HCCIEI0BaTh CBOWCTBA HEOPraHMYECKUX U
OpraHMYECKUX BEUIECTB, OOBSCHITh 3aKOHOMEPHOCTH IPOTEKAHMSI XUMUYECKUX PpEaKLUi,
IIPOrHO3UPOBATh BO3MOYKHOCTD UX OCYILECTBIICHHUS;

— I1.9 Buagenue yMmeHusMH BBIIBUTaTh TMIIOTE3bl Ha OCHOBE 3HAHMW O COCTaBe,
CTPOCHUM BELIECTBA U OCHOBHBIX XMMHMUYECKUX 3aKOHAX, IIPOBEPATh UX DKCIEPUMEHTAIBbHO,
bopMynupys Leb UCCIEA0BaHUS;

— II.10 BnaneHune MeTonaMM CaMOCTOSTENBHOIO IUIAHUPOBAHUSA M IPOBEACHUSA
XUMHUUYECKHX AKCIEPUMEHTOB C COOJIIOJIEHUEM MpaBUil O0€3011acHOM paboThl ¢ BEIIECTBAMU U
1a0opaTOpHBIM 000pyI0BaHHEM; CPOPMHUPOBAHHOCTh YMEHHUM OMMCaHUs, aHAJIM3a U OLCHKH
JIOCTOBEPHOCTH MOJIYYEHHOT'O Pe3yJIbTaTa;

— II.11 CpopMHupOBaHHOCTh YMEHUN NMPOTHO3UPOBATh, aHAJTU3UPOBATh U OLIEHUBATH C
MO3UIMI HKOJIOTHYECKOW O€30MacHOCTH TOCHIEACTBUS OBITOBOM M MPOU3BOACTBEHHOMN
JIeSITeIbHOCTH YeJIOBEKa, CBSI3aHHOM C repepaboTKOM BEIECTB.

1.4. KotnyecTBO 4acoB Ha 0CBOeHHE NPOrPaMMbl Y4eOHOT0 NpeAMeTa:
MaKCHUMaJbHON ydeOHOI Harpy3ku oOyyaromerocst 171 yaca, B ToM 4ucie:
00s3aTenbHOM ayIuTOpHON yueOHOM Harpy3ku oOydaromierocst 171 gaca;
CaMOCTOSITeNIbHON paboThl oOyyatomierocst 15 yacos.



2. CTPYKTYPA U COAEP)KAHUE YYEBHOTI'O ITPEJIMETA

2.1. O0beM yueOHOro npeaMera M BUAbI y4eOHOI padoThI

Bupa yueOHoii padoThI O0bem yacoB

MaxkcumanbHasi yueOHasi Harpy3ka (Bcero) 171
O0s13aTesIbHAsI Ay IUTOPHAs1 YueOHasi Harpy3Ka (Bcero) 153

B TOM YHUCIJIE:

JICKIIMH, YPOKH 107
MIPAKTUYECKHE 3aHATUS 46
CamocrosiTenbHas paboTa HaJl MHIMBH1yaJIbHBIM IPOEKTOM 15
IIpome:kyTouyHas arTecranus B popme 1uddhepeHIUPOBAHHOIO 3a4eTa




2.2. TemaTudeckuii maH u coaepkanue yueonoro npeamera 1100.01. Xumus

HaumeHoBaHue Coaep:xanue yueOHOro MaTepuaJia, J1adopaTopHble H MPAKTHYECKUE PadOThI, CAMOCTOATEIbLHAA PadoTa 00y4arouXcs Oo0bem
pa3aenoB U TeM 4acoB
1 2 3
| cemecTp
Paznen 1. OcHOBBI OpraHn4yecKoil XUMHH.
Tema 1.1. Beenenue B | Coaep:kanue y4eOHOro MaTepuajia
OPraHU4YecKyIo IlosiBnenue u pa3BUTHE OPraHUYECKONM XMMHMM Kak Haykd. [Ipeamer opraHudeckoid XumMuu. MecTo M 3HAYEHHE OPraHUYECKONW XUMHUHU B 1/1
XMMHIO CHCTEME €CTECTBEHHBIX HayK. B3auMOCBsI3p HEOPraHUYEeCKUX M OPraHMYECKUX BEUIECTB.
KonTposbnas padora Ne 1 (BXogHOI KOHTPOIIb) 1/2

Tema 1.2. OcHOBHBIE Coaep:kanue y4eOHOro MmaTepuasa
NOJI0:KeHNs TeOPUHU XHUMHYECKOe CTPOCHHME KaK TMOpsJIOK COEIWHEHHs aTOMOB B MOJEKYJ€ COIJIaCHO WX BaJIeHTHOCTH. OCHOBHBIE MOJIOKEHUS TEOpHUU 1/3
XHMHYECKOro XUMHUYECKOTO CTPOEHHUs oOpraHuyeckux coequHeHuit A.M. bytnepoBa. VYriepoaHblil cKeneT opraHuyeckoil Mosekynbsl. KpaTHocTb
CTPOEeHUs XUMUYECKON CBSI3U. 3aBUCUMOCTh CBOMCTB BEIIECTB OT XHMHYECKOIO CTpOeHHs Mojekyina. HM3omepuss u wuzomepsl. llonarue o
OPraHUYeCcKHX (hYHKITMOHAIBHOH Trpymme.
COeIMHEeHHH CamocTtosiTeqibHasi padoTa 1/4

A.M. BbytaepoBa

Br16op TeM (HampaBiieHUi) UHANBUIYaJIbHBIX TPOEKTOB:

«OxpaHa OKpy>KaroIeil cpeapl OT XUMHUYECKOTO 3arps3HEHHSD

«YTIeBOABI ¥ UX POJIb B )KUBOW MPUPOJIEH

«Poib yrneBosioB B Moeii Oyayiieit mpoecCHOHANBHOM AESITEIbHOCTI

«MertaHox: xemoduus u xeMohoOusD»

«3JTa”on: Benuyaiiee 6Jaro ¥ CTPaIIHOE 3710%

«CrnoxHble 3QUPHI U UX 3HAYCHUE B MIPUPOJE, OBITY U MPOU3BOJICTBE

«OKupbl Kak MPOAYKT MUTAHUA U XUMUYECKOE CHIPHE»

«3amMeHa JKUPOB B TEXHUKE HEMHIIECBBIM ChIPHEM)

«HexBaTka nmpoj0BOILCTBHS KaK TI00abHast Mpo0iieMa YelloBeYeCcTBa U IYTH €€ PEIICHUsD
«MBpla: mponuioe, HacTodIee, Oy rymiee»

«CpencTBa rUTHEHB] HA OCHOBE KHCIIOPOJCOAEPKAIINX OPraHUUECKUX COETMHEHUI»
«CHHTETHYECKHE MOIOIIHNE CPECTBA: JOCTOMHCTBA U HEJOCTATKI

«bydepHble cHCTEMBI B OpraHiu3Me 4eJIOBEKay

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

«IMeHHBIE peaklIMd B OPraHU4eCKON XUMHUM»

«MccaenoBanre opexoB MUHIAJIS HAa COJEPKAaHUE [TUAHHI-HIOHOBY

Coaep:xanue y4eOHOro MaTepuaJia




Tema 1.3.

Kaaccnpuxauus u [lpuaUKE KIaccupuKaMA OPraHWYEeCKHX COeNWHEHWH. MeXIyHapoaHas HOMEHKIATypa ¥ MPHHIWIEI 00pa3oBaHWS Ha3BaHUMA 1/5
HOMEHKJIaTypa OPTaHMYECKUX COCIMHEHUH.
OpraHu4YecKux IIpakTnyeckoe 3ansiTHe 207
BelIeCTB Brimonnenne 3amaHuii MO KJIacCHpUKAIMKM W MEXKIYHApOAHOW HOMEHKJIAType OpraHWuYecKuX coequHeHuil. KoHcTpympoBanue
[IAPOCTEPXKHEBBIX MOJICJICH MOJIEKYJI OPraHUYECKUX BEIIECTB
Tema 1.4. Coaep:kanue y4eOHOro MaTepuaJa
Kaaccndpuxanus Knaccudpukanms m 0ocoOCHHOCTH OpraHMYECKHX peakiuid. PeakumonHele 1eHTpHl. [lepBoHAaYanbHBIE MOHATHS O THUIAX M MEXaHH3Max 1/8
OpPraHuYecKux OpTraHMYecKUX peakuuii. ['OMOIUTHYECKHH M TeTepOIMTUYECKUI pa3pblB KOBAaJCHTHOW XMMHYECKOH cBs3u. CBOOOAHOpaJWMKANBHBIA U
peaxkumi WOHHBIN MexaHu3MBbI peaknuu. [lorsTre o Hykieoduse u anekrpoduie
IIpakTH4yeckoe 3aHsAITHE
Pemenne ynpaxxHeHui Ha onpeiesieHHe TUIIOB XUMHUECKUX PEaKINi U MX MEXaHU3MOB 2/10
[Ipaktuueckas pabora Ne 1 «KadecTBeHHOE onpeieneHue yriepoaa, BOJOPOa U XJIopa B OPraHUUECKUX BEIECTBAX) 1/11
Tema 1.5. Auaxanbl: | Cogep:kanue y4eOHOro MaTepuaja
rOMOJIOTHYECKHH Psill, | ANKaHbl. DIEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOGHME MOJEKYIbl MeTaHa. SP-ruOpuamsamusi opOuTanzeil aToMOB YIJepona. 2/13
XMMHYecKHe l'omonornyeckuii psg u obmas ¢opmyna ankaHoB. CucremaTnieckas HOMEHKIATypa ajlKaHOB W paAuKajioB. M3omepust yriepoaHoro
CBOJiCTBA, ckenera. Pu3nyecKre CBOWCTBA ajlKaHOB. 3aKOHOMEPHOCTH W3MEHEHUS (H3MUYECKHMX CBOWCTB. XUMHYECKHE CBOWCTBA alIKaHOB:
NpUMeHeHue M | TaJOr€HUPOBAHUE, JETUAPHUPOBAHUE, TEPMUYECKOE pPAa3IOKEHHE, KPEKHMHI KaK CHOCOOBI MOJYYEeHHUS BaKHEHIIMX COCIUHEHHH B
CIOCOObI MOJTYYeHMsI OpPTaHMYECKOM CHHTe3€. | 'OpeHne ajkaHoOB KaK OJWH W3 OCHOBHBIX MCTOYHHKOB TeIIa B NMPOMBILUICHHOCTH U ObITy. M30Mepuzanus kak
croco0 TOJyueHHs BBICOKOCOPTHOTO OeH3nHa. MeXaHHM3M peakiMy CBOOOJHOpPaJAMKaIbHOTO 3amenieHus. [lomyuenue ankaHoB. Peakius
Bropua. HaxoxieHue B mpupoe ¥ IPUMEHEHUE AJIKAHOB.
IIpakTH4yeckoe 3aHsATHE
[Ipaktuueckas pabdora Ne 2 «HaxoxkaeHue MONEKyJISpHOM (OPMYJBl OPraHMYECKOTO BEIECTBA IO €ro IUIOTHOCTH M MAacCOBBIM JOJISAM 2/15
QJICMCHTOB, BXOAAIIUX B €0 COCTAB, UJIM 110 MTPOJAYKTAM CrOPpaHUs).
Tema 1.6. Coaep:xanue yueOHOro MaTepuaJa
Hukaoankanbl Huknoankansl. CrpoeHne MoJeKyn IukiIoaikaHoB. OOmas ¢opmyna nuxioankaHoB. HomeHknatypa unukioankaHoB. M3omepus 1/16
LUKJIOAJIKAaHOB: YIJIEPOAHOrO CKEJIETa, MEXKIIAcCOBasi, MPOCTpaHCTBEHHAsA (Luc-TpaHc-u3oMepusi). Crenuduka CBOHCTB LUKIOATKAHOB C
MaJIbIM pa3sMEpPOM IUKJIA. PeaKHI/II/I MPUCOCANHCHUA U paJUKaJIbHOI'O 3aMCIICHUA.
IIpakTHyeckoe 3aHsITHE
[Ipaktnueckas padora Ne 3 «Penienne skcnepuMeHTAIBHBIX 33724 Ha TIOIyYeHHe OPraHMYECKUX BELIECTB. 2/18

Tema 1.7. AnKkeHbI

Conep:xanue y4eOHOro MaTepuaJia




AJKeHBI. DNEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJIBI STHIIEHA. SP’-ruOpHan3anus opOuTaNeli aTOMOB YIJIEpOa. G- U T-CBS3H.
I'omonmorudeckuii psix 1 obmias Gopmyiia ankeHoB. HoMeHknaTypa ainkeHoB. M30Mepus aIKEHOB: YIIIEPOHOTO CKEJIeTa, TIOJI0XKCHHS KPaTHOU
CBSI3M, TMPOCTPAHCTBEHHAs (LIMC-TPAHC-U30MEpUs), MeEXKiIaccoBas. DuU3MYEeCKHe CBOWCTBa alKCHOB. Peakimmu 31eKTpodUIBHOTO

MIPUCOEIUHEHHUS KaK CIOco0 MOoMydeHus (PyHKIMOHAJIbHBIX MPOU3BOAHBIX YIJEBOAOpPOIOB. IIpaBuno MapKOBHHKOBA, €ro 3JIEKTPOHHOE 2120
obocHoBaHue. Peaknym OKUCIeHHMS W TOJIMMepH3aluud. [loMMATHIEH Kak KPYMHOTOHHAXKHBIM TMPOAYKT XUMHUYECKOTO MPOHM3BOACTBA.
[IpompbllieHHBIE M Ja00paTopHbIe criocoObl nonyueHus ankeHoB. [IpaBuio 3aiiuesa. [IpuMeHeHre aTKeHOB.
CamocTosiTe/IbHAs padoTa 1/21
Ananu3 uMeronielics: nHGopMaluy, OCTPOCHUE aJTOPUTMA ESITEIbHOCTU 10 MHANBUAYAIBHOMY IIPOEKTY.
Tema 1.8. Aukanuensl | Coaep:kaHue y4eOHOIro MaTepuajia
Knaccudukanus ankaJueHOB IO B3aMMHOMY pacCIOJOKCHHIO KpaTHBIX CBsized B Mouiekysne. OCOOCHHOCTH 3JICKTPOHHOTO H 1/22
MIPOCTPAHCTBEHHOTO CTPOCHUSI COMPSIKEHHBIX ankaaueHoB. OOmas ¢opmyrna ankaameHoB. HomeHknatypa W H30MepHUsl allKaIHEHOB.
dusnyeckre CBOICTBA aJKaJAWEHOB. XMMHYECKHE CBOMCTBA aJKaJMCHOB: PEAKUMU NPHCOETUHEHUS (TMAPHUPOBAHUE, TaJIOr€HUPOBAHUE),
ropenust u nonuMepu3aiuu. Brinang C.B. JleOenepa B odydeHHE CHHTETHYSCKOTO Kaydyyka. Bynkanu3zaius kayuyka. Pesuna. Muorooopasue
BUJIOB CHHTETHYECKHUX KayuyKOB, HX CBOWMCTBa M NpuMeHeHue. [lonydeHne ankaareHoB.
CamocrosiTeJibHasi padora 1/23
Ananu3 uMeronielics: nHGopMaluy, NOCTPOSHUE aJTOPUTMA ESITEIbHOCTU 10 MHAMBUAYAIBHOMY IIPOCKTY.
Tema 1.9. AJKUHBI Coaepxanne yueOHOr0 MaTepHaJIa
AJNKHHBL. DJEKTPOHHOE H MPOCTPAHCTBEHHOE CTPOCHHE MOJEKYNbl aleTHeHa. SP-TuOpuan3anus opOuTajeil aTOMOB yriiepoja. 2/25
Tl'omonornyeckuit psg u obmias Gopmyna ankuHoB. HomenknaTypa. M3omepus: yriepogHOro CKeJeTa, IOJO0XKCHHsS KpPaTHOW CBS3H,
MexknaccoBas. dusnyeckue CBOMCTBA ANKMHOB. XHMHUYECKHME CBOWCTBA AJIKWHOB: PEAKUUM MPUCOCIMHEHUS KaK CHOCO0 MOIy4YeHHs
MOJIMMEPOB U JIPYTUX MOJIE3HBIX MPOAYKTOB. Peaknnu 3amenienus. ['opeHue alneTrieHa Kak HCTOYHUK BBICOKOTEMIIEPaTypHOTO TUIAMEHH JIJIsS
CBapKH M pe3Ku MeTayuioB. [lomydeHue aneTnieHa MUpPOIM30M MeTaHa M KapOuJIHBIM MeToIoM. [I[puMeHeH e aleTuiieHa.
Tema 1.10. Apensl Conep:xanue yueOHOro MaTepuaJa
Apensl. Mcropust oTkpeiThs 6eH3051a. CoOBpeMeHHBIE TIpe/ICTaBIeHHs 00 JIEKTPOHHOM M MMPOCTPAHCTBEHHOM cTpoeHnu Oen3ona. Mzomepus u 2127
HOMEHKJIaTypa romoisioros Oenzona. O6mas ¢opmyna apeHoB. dusnveckue cBoiicTBa OeH307a. XMMHUUECKHE CBOMCTBA O€H30Ja: peaKuH
NIEKTPOPUIBLHOTO 3aMEUICHUs] (HUTPOBAaHWE, TaJOI€HUPOBAHHE) KaK CHOCO0 TONyYeHHs XHUMHUYECKHX CPEICTB 3allUThl PAaCTEHHUH;
MpUCOeIMHEH U (THIPUPOBAHUE, TAIOTCHUPOBAHKE) KaK JIOKa3aTeIbCTBO HENPEAEIbHOTO XapakTepa OeH3omna. Peakius ropenus. [lonyyenne
OeHsoa.
CamocTtosTeabHasi paboTa
AHanu3 pecypcoB JUIsl HHAMBHIyaJIbHOTO MTPOEKTA. 1/28
Tema 1.11. 'omosiorn | Coxepskanue y4eOHOro MaTepraJa
Gensona B3anMHOe BnusiHME aTOMOB B MOJIEKYyJe TOMOJOroB OeH3ona (Ha mpumepe Toiyona). OpueHTanuoHHBIE 3(deKTh 3aMecTUTENeH. 1/29
OcobeHHOCTH XMMUYECKUX CBOUCTB Tonyosa. [IpumeHenne romonoros 6eH3oa.
IMpakTHyeckoe 3aHsATHE 1/30
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Pemenue nenouex HpCBpaIIleHI/IP'I 110 yrjieBoaopoJaam. Pemenue 3a4a4 110 YpaBHCHUAM pCaKHI/Iﬁ XapaKTCPHbIX AJId YIJI€BOAOPOIOB.

Tema 1.12. CnupThbl

Conep:xanue yueOHOro MaTepuaJia

Cruptel. Knaccudukanus, HOMEeHKIaTypa crnupToB. ['omosormueckuil psim ¥ oOmas ¢opmylia MpenelbHBIX OJHOATOMHBIX CIHPTOB. 2/32
Wzomepus. dusnyeckrue cBOMCTBA INpelNesbHBIX OJHOATOMHBIX CIHMPTOB. BomopomHasi CBS3p MEXIy MOJEKYJIaMH M €€ BIMSHUE Ha
¢u3nueckue CBOWCTBA CIUPTOB. XMMHUYECKHE CBOMCTBA: B3aMMOJCHCTBIE C HATPUEM KaK CIIOCO0 yCTAaHOBJICHUS HAJMYUS TUAPOKCOTPYIIIIHI,
C TaJOTreHOBOAOPOJAMH KaK CIOCO0 MOJyYeHHs] PacTBOPHUTENEH, BHYTPU- U MEXMOJICKYJsIpHas JAeTUapartanus. Peaknusi ropeHus: COUpTHI
KaK TOIUIHBO.
IIpakTHyeckoe 3aHsTHE 1/33
BrimonHeHne ynpakHeHHH MO0 COCTABJICHUIO CTPYKTYpHOH (hOpMyIbl, Ha3BaHUI MO MexayHaponHoi HomeHnknatype MIOITAK, crpoenuro
M30MEPOB, ONPEJINICHNE TUIIOB THOpUAN3AIMK aTOMOB yriiepoja. Perenne rienodex npeBpameHui.
Tema 1.13. Cnoco0b1 Coaep:xanue y4eOHOro MaTepuajia
NMOJIy4eHusi cnupToB M | O0mue crocoOsl modydeHus cnupToB. [lomyueHne sTaHona: peaknus OpOKEHUs TITFOKO3BI, TUApaTalys dTiineHa. [[puvenenne MetaHona u 1/34
UX MpUMeHeHne sTa”ona. PU3NOJIOrHUecKoe IeHCTBIE METaHoJa U ATaHOJIa Ha OPraHU3M YelIoBeKa.
IIpakTHYecKoe 3aHATHE
[IpoBenenne pacu€ToB 1Mo XUMHYECKAM (OPMYJIaM B YpaBHEHUSIM pEaKIuii CIIUPTOB. 1/35
Tema 1.14. Coaep:xanue y4eOHOro MaTepuaJia
MHoroatomMHbIe OTUIICHIVIMKONb U TJIMIEPHUH KaK MPeICTaBUTENHN MpelelbHbBIX MHOIOATOMHBIX CITUPTOB. KauecTBeHHAs peakiys Ha MHOTOATOMHBIE CIIMPTHI 1/36
CIUPTHI 1 ee NMPUMEHEHHE /JJIs paclo3HaBaHMA TIIMIEPUHA B COCTaBE KOCMETHYECKHMX cpeAcTB. IIpakThueckoe mpHMEHEHHE STHJICHTIIUKONA U
TIIMLEpUHA.
IIpakTHYecKoe 3aHATHE
Ipaktnueckas padora Ne 4 «CBoiicTBa OJJHOATOMHBIX H MHOTOATOMHBIX CITHPTOBY. 2/38
Tema 1.15. ®enon Copaepxanne yueOHOro MaTepHuajia
®enon. Ctpoenne Monekynbl (eHona. B3amMHoe BiMsiHHE aTOMOB B MoJiekyie ¢eHona. dusnyeckue cBoiictBa (peHona. XuMHUUECKHUE 1/39
CBOMCTBA (peakilvy C HaTPUEM, THIAPOKCUAOM HaTpus, OpomoMm). [Tonyuenue denona. [lpumenenue dexoa.
CamocrosiTeqbHasi padoTa
BrinosnHeHne 3amiaHMPOBAaHHBIX TEXHOJIOTHYECKUX ONIEPAlid HHIMBUIYAJIbHOTO MIPOEKTA. 1/40
Tema 1.16. Copepxanne yueOHOr0 MaTepHaJIa
AJIberuIbl U KeTOHbI | Anpaeruanl U KeToHsl. Kimaccudukarus anpaeruioB u KeToHOB. CTpoeHHE MPEASTbHBIX albJACTUI0B. DJISKTPOHHOE U MPOCTPAHCTBEHHOE 2/42

CTpOCHUE KapOOHWJILHOW TpymIbl. [oMonoruueckuii psig, oOmas (opmyrina, HOMEHKIATypa W HM30MEpHsl TpPEIETbHBIX ajbJIeTHUIOB.
®dusnyueckre CBOMCTBA MPEEIbHBIX allbJIETUA0B. XUMUUYECKUE CBOMCTBA MPEACNIbHBIX albAeTUI0B: THAPUPOBAHNE; KAUECTBEHHbBIE PEaKINU
Ha KapOOHWIBHYIO TPyIy (peaxims «cepeOpsHoro 3epkaia», B3amMojeicTBue ¢ ruapokcumaoM memm (1)) m mx mnpuMeHeHue s
06H3py>KeHI/I$I NMPEACTIbHBIX aJIbACTUAOB B IPOMBINIJICHHBIX CTOYHBIX BOJAX.

Tema 1.17.

Coaep:xanue y4eOHOro MaTepuaJia
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Moay4enne n [lony4yenue mnpenenpHBIX albAETHIOB: OKHCICHHWE CHHPTOB, ruaparanus anetwieHa (peakuus KyuepoBa). TOKCHYHOCTH aiibAeTHIOB. 1/43
npuMeHeHue [Ipumenenne Qopmanpaernna u ameraibIeruna. ANETOH KakK TMpeacTaBuTellb KeToHOB. CTpoeHme Monekynbl areToHa. OcoOeHHOCTH
aJIbIeruI0B U peaxuy OKUCIIEHHs aleToHa. IIpuMenenue aneroHa.
KETOHOB
Tema 1.18. Copaepxanne yueOHOr0 MaTepHaJia
KapGonoBsbie Kap6onossie kucnotsl. Kimaccndukanus n HoMeHKIaTypa KapOoHOBBIX KHCIOT. CTpoeHHe MpeeTbHBIX OTHOOCHOBHBIX KAPOOHOBBIX KHCIOT. 2145
KHMCJIOThI DONEeKTPOHHOE M TIPOCTPAHCTBEHHOE CTPOEHHE KapOOKCHIBHOW Tpynmbl. [ oMomormueckuii psg u obOmas ¢GopMyna NpeelbHBIX
OJIHOOCHOBHBIX KapOOHOBBIX KHCJIOT. DU3UYECKHE CBOWCTBA MPEACIbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCJIOT. XHWMHUYECKHE CBOWMCTBA
npeaciabHbIX OAHOOCHOBHBIX Kap6OHOBI)IX KHCJIOT (peaKHI/H/I C MfTaljlaMHd, OCHOBHBIMHM OKCHAAMH, OCHOBAaHMIMH U COH)IMI/I) KakK
MTOATBEPKJCHUE CXOJCTBA C HEOPTaHWYECKUMH KHCIIOTaMmH. Peaknus stepudukanum u ee oOparuMocTb. BrusHHe 3amectuteneii B
YTJIEBOIOPOTHOM pajIKaie Ha CHITy KapOOHOBBIX KUCIOT. OCOOEHHOCTH XMMUYECKUX CBOWCTB MypPaBbHUHOM KHUCIIOTHIL.
Tema 1.19. Conep:xanue yueOHOro MaTepuaJia
Ioay4yenue u [lomyuenue TmpenenpbHBIX OJHOOCHOBHBIX KAapOOHOBBIX KHCJIOT: OKHCJICHHWE aJKaHOB, AallKeHOB, MEPBHYHBIX CIHUPTOB, aJIbJETHU/IOB. 1/46
NpUMeHeHne Baxneiimme npeacraButenn kKapOOHOBBIX KHCIIOT: MypaBbUHAs, YKCYyCHas M OeH30iHas. Bricime npeaensHbie U HeTIpeaeIbHbIe KapOOHOBBIC
KapOOHOBBIX KMCJIOT | KUCIOTHL. OnTuyueckas n3oMepus. ACHMMETPHUUECKHUH aToM yriepoja. [lpumeneHre kapOOHOBBIX KUCIIOT.
IIpakTHyeckoe 3aHIATHE
IIpaktnueckas padora NeS «IlosryueHne yKCyCHOM KHUCIIOTHI U U3yUECHUE €€ CBOMCTBY. 2/48
Tema 1.20. Cnoxknsie | Cogeps:kaHue y4eOHOro MaTepuaJia
d¢upn Crnoxnble 3¢upsl. CTpoeHHe W HOMEHKJIATypa CJIOXKHBIX 3(upoB. MexkiaccoBas H30Mepusi ¢ KapOOHOBBIMU KHcioTaMH. CriocoObl 1/49
MOJYYeHUs] CIIOKHBIX 3¢dupoB. OOpatuMocTh peakimu stepudukanuu. [IpuMeHeHHe CIOXKHBIX 3(QUPOB B THINEBOH W TapproMepHOH
ITPOMBIIIIJICHHOCTH.
IIpakTH4yeckoe 3aHATHE
BrinosHeHne yripa)XHEeHUH B HAMCAHUU peakuid 3 TepuuKaIu 1/50
Tema 1.21. Kupsl Conep:xanue yueOHOro MaTepuasia
Kupsel kak cioxHble 3PUPH TIWIEPUHA U BBICIIMX KapOOHOBBIX KUCIOT. PacTHTenbHBIE W KUBOTHBIE JKHPBI, UX cocTaB. Du3mdeckue 1/51
CBOHCTBA KUPOB. XMMHUYECKHE CBOWCTBA XKHUPOB: THAPUPOBAHKE, OKUCIIEHHE. | HAPOIN3 WM OMBUICHHE XHPOB KaK CIIOCO0 MPOMBIIUIEHHOTO
MOJTyY€HHS COJIeH BBICIINX KapOOHOBHBIX KHCIOT. [[puMeHeHne KupoB.
Tema 1.22. Morommue Copepxanne yueOHOr0 MaTepHaJIa
cpencTBa MBpBUI4 KaK oM BBICHIMX KapOOHOBBIX KUCIOT. Moromue cBoiicTBa Mblila. CHHTETHUECKHE MOIOIIME CPEACTBA 1/52
Tema 1.23. IlonsiTHe Copepxanne yueOHOr0 MaTepHaJia
00 yrieBoaax. VYraesoapl. Knaccudukauus yrieBomoB. @usnyeckre CBOMCTBa M HaXOXJACHHE YIIIEBOJOB B MpHpoje. [ oKo3a Kak ajibIernaoCiupT. 1/53

MoHocaxapuabl.

XUMHWYECKHe CBOWCTBA TUIFOKO3BI: AI[WJIMPOBAaHHE, AIKWIMPOBAHHWE, CIHPTOBOE M MOJOYHOKHCIOE OpOoKeHHe. IKCIIEpUMEHTATbHBIE
JI0Ka3aTeNbCTBA HATMYHS albJACTHIHON M CIUPTOBBIX Ipymnn B Titoko3e. llomydenne rimoxo3sl. Opykro3a Kak m3oMep riroKo3sl. Pubosa n
JIE30KCUpU003a.
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CamocTtosiTeqbHasi padoTa

OdopmieHne NpakKTHYECKONW YaCTH MHINBUAYATBHOTO TIPOCKTA. 1/54
Tema 1.24. Coaep:kanue y4eOHOro MaTepuaJa
Jducaxapuasbl. Baxneimme aucaxapuabpl (caxaposa, JJaKTo3a, MallbT03a), HX CTPOCHHE W (HU3MUCCKHE CBOKWCTBA. | MOpOIN3 caxapo3bl, JaKTO3bI, MATHTO3HL. 1/55
Moaucaxapuabl. Kpaxman u nemmonosa kak OMojgorndeckue NmojauMepbl. XMMHUYECKHE CBOMCTBA Kpaxmaia (TMAPOJN3, KaueCTBEHHAS PeakUus C MOIOM Ha
KpaxMmal W ee NpHMEHEHHWe I OOHapyXeHHs Kpaxmaja B TMPOMYyKTaxX NHUTaHWSA). XWMHUYECKHe CBOWCTBA IEJUTIONO3BI: THUAPOIHU3,
oOpa3oBanne ciIOXHBIX dupoB. lIpuMeHenrne u Ouomornyeckas poib YriieBoAoB. OKHCICHHWE YTJIEBOIOB — MCTOYHHK JHEPTHH JKHUBBIX
OpTaHN3MOB.
Tema 1.25 BoJsiokna Conep:xanue yueOHOro MaTepuaJia
[TonsiTre 00 MCKYCCTBEHHBIX BOJIOKHAX HA MPHMEPE alleTaTHOTO BOJIOKHA. 1/56
Tema 1.26. Coaep:kanue y4eOHOro MmaTepuasa
Nnentuduxanus Wnentnduxanms opraanyeckux coequHeHn. | eHeTrIecKas CBsI3b MEXTy KIIAaCCAMH OPTaHWMYECKUX COCTUHEHHI. 1/57
OpraHu4YecKux Kontpoasnas pa6ora Ne 3 «Kucnopojcoaepskaiine OpraHi4ecKue BeecTBay 1/58
COeIMHEeHMUH. IIpakTHYecKoe 3aHsITHE
[IpakTuuaeckas padora Ne6 «Perrenne skcriepuMeHTaIBHBIX 337124 110 TeMe «| eHeTndeckast CBSI3b MKy KilaccaMy OPTaHUIEeCKIX 2/60
COETMHECHUI.
Tema 1.27. AMUHBI Conep:xanue yueOHOro MaTepuaJa
Awmmunsl. [lepBuuHbIe, BTOpUYHBIC, TPETUYHBIE aMUHBL. Kitaccudukaius aMHHOB TI0 THITY YTJIEBOJIOPOJHOTO pajiiKaina U YUCIy aMHHOTPYIII B 1/61
MOJIEKyJe. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHUE TPEJEeNbHBIX aMHHOB. Du3nueckne CBOWCTBA aMHHOB. AMUHBI KaK OPraHUYeCKHe
OCHOBAHHS: pEaKkiMu C BOAOH, KHcIOTaMu. Peakmusi ropeHus. [lomyueHne aMWHOB aNKWJIMPOBAaHMEM aMMHaka M BOCCTAHOBJICHHUEM
HUTPOITPOU3BOTHBIX YIIIeBO0pOJioB. [IpriMeHeHne aMWHOB B ()apMaIrieBTHIECKOH MPOMBIIIUIEHHOCTH.
Tema 1.28. AunjauH Conep:xanue yueOHOro MaTepuaJia
AHWINH KaK MpeICTaBUTENh apoMaTHdecKux aMiuHOB. CTpoeHue aHwinHA. [[pudarHbl 0ciia0lieHus OCHOBHBIX CBOMCTB aHWJIMHA B CPaBHEHUH 1/62
C aMUHAMU TIPENIETHHOTO psia. XMMUYIECKUE CBOMCTBA aHWIMHA: B3aUMOJICUCTBHE C KHCIIOTaMH, OpPOMHOM BOJIOH, OKHCIIeHHe. Peakius
3uHMHA. AHMIIMH KakK ChIPhE JUI MPOU3BOCTBA aHIWJIMHOBBIX KpacuTeseil. CHHTe3bl Ha OCHOBE aHUJIMHA.
Tema 1.29. Copepxanne yueOHOr0 MaTepHaJia
AMHHOKHC/IOTBI AmuHOKUCITOTH U Oenku. CoctaB 1 HOMeHKIaTypa. CTpoeHHe aMUHOKHCIIOT. | OMONOTHUYECKUH psiJl IPEeIbHBIX aMUHOKHCIIOT. M3oMepust 1/63
NpeaAcCIbHbBIX AMHWHOKHCIIOT. dusnyeckue CBOMCTBa npeaACIbHbIX AMHWHOKHCIIOT. AMHHOKHCIOTEI Kak aM(i)OTepHI)IC OpraHu4eCKue
COCIMHEHHSI.
Tema 1.30. Ilentuasl | CoxepskaHue y4eOHOro MaTeprasa
Cunres nentuaoB. [lentuanas cesa3s. buonornueckoe 3HaueHHE 0.-aMHUHOKHCIOT. O0IacTH NPUMEHEHHUST aMHUHOKHCIIOT. 1/64
IMpakTHyeckoe 3aHsATHE 1/65

Pemenne 3aJJa4 Ha HallTMCaAHHEC ypaBHCHI/Iﬁ peaKLII/Iﬁ MOJIMKOHACHCAIIMU U TUAPOJIM3a IICOTUAO0B.

Tema 1.31. Beakun kak

Coaep:xanue yueOHOro MaTepuaJia
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NpUPOIHBIE Benxu xak npupoansie OuononumMepsl. CocTaB u cTpoeHre 6enxoB. OCHOBHBIE aMHHOKHUCIIOTHI, 00pa3yromue 0eiaki. XUMHUUECKHE CBOMCTBA 1/66
OMomoJIMMepbI 0eNKOB: THIPONN3, IeHATYpaIis, KaueCTBEHHBIE (IIBETHBIE) pEaKIINU Ha OCIKH.
IIpakTuyeckasi padora Ne7 «lccnenoBanre CBOWCTB OCIKOBY. 2/68
Tema 1.32. 3nauyenune | Coaeps;kaHue y4eOHOro MaTepuaJa
0eJIKoB [IpeBpamenus 6enKoB NuiM B opranu3me. buonornyeckue Qynkimu 6e1koB. JJocTHKeHNs B U3yYSHUH CTPOCHHUS M CHHTE3a OEJIKOB. 1/69
Kontposabnas pagora 1/70
Hroro 3a | cemecTtp:
MakcumajbHasi ydeOHasi Harpy3Ka 70
O6s13aTesibHAA ayTUTOPHAS yueOHasl HArPy3Ka 53
B TOM 4HCJIE:
IIpakTHyeckne 3aHATHS 22
CamocTrosiTeibHasi pa60oTa HAJ HHAUBUAYAJIbHBIM MPOEKTOM 6
Il cemecTp
Tema 1.33. Conep:xanue yueOHOro MaTepuaJia 2/2
A3zoTcoaep:xauue A3oTCoaepKaIye TeTepOIKINIecKue coefnHeHus. [Inppon u mupuaAnH: SIEKTPOHHOE CTPOCHHE, ApOMATHIECKII XapaKTep, pa3indie B
reTepoLMKINYecKUe MIPOSIBIICHUH OCHOBHBIX CBOWCTB.
COCAUHEeHUs CamocTrosiTeqibHasi padoTa 1/3
IToaroToBka NpakTUYECKOW YaCTH MHJIUBUAYAJIBHOTO POEKTA.
Tema 1.34. Coaep:xanue yuefOHOro MaTepuaJia
HyxnennoBsle HyknenHoBsle KUCIOTHL: cocTaB U cTpoeHue. Ctpoenne HykineotuaoB. Coctas HykienHoBbIX kucioT (JJHK, PHK). Posip HykaenHoBbIX 2/5
KHCJIOTBI KHCIIOT B )KM3HEIEATEIIbHOCTH OPTaHU3MOB.
CamocTtosiTeqibHasi padoTa
[MoaroroBka npe3eHTaIMH K 3aIIUTe WHIMBUIYaIbHOTO MTPOEKTA. 1/6
Tema 1.35. Copepxanne yueOHOr0 MaTepHaJia 217
BeicoxomouiekynspH | BeicokomonekyssipHble coetuHeHus1. OCHOBHBIE TOHSTHUS BBICOKOMOJIEKYJISIPHBIX COeIMHEHUI: MOHOMED, ITOJIMMED, CTPYKTYpHOE 3BEHO,
ble CoeIMHEeH N . crerieHb nonumepu3anuu. Kinaccudukanus nonumepoB. OCHOBHBIE CIIOCOOBI TIOTYyUSHHS BBICOKOMOJIEKYJISIPHBIX COCAMHEHWH: PEaKI[UH
MOJIMMEPH3alliU U OJTHKOH IeHcaui. CTPOCHUE U CTPYKTYpa MOJIUMEPOB. 3aBUCHUMOCTh CBOMCTB TIOJIMMEPOB OT CTPOCHUS MOJICKYIL.
TepMmorutacTHuHBIE U TEPMOpPEaKTUBHBIE TonuMepsl. [IpoBosmue oprannueckue nonumepsl. Kommnosutaele Matepuaisl. [lepcrnekTHBbI
HCTIOJBb30BaHMs KOMIIO3UTHBIX MaTepuanoB. Kimaccudukanus Bonokon. CuareTndeckue BojokHa. [lonmadupHeie 1 monuaMuaHble BOJIOKHA,
WX CTpOeHHe, CBOUCTBA. [IpakTHyecKoe HCIoIb30BaHHe BOJIOKOH. CHHTETHYECKUE TUICHKU: H30JISIIUS JUTS TPOBOJIOB, MEMOPaHBI JIs
OIIPECHEHHMS BOJIbI, 3aIIUTHBIC TNICHKH JUI1 aBTOMOOHJIEH.
CamocTrosiTesibHAs1 padoTa 1/8

JlopaboTka HHIUBUAYAIbHBIX IPOSKTOB C YYETOM 3aMeUaHui

Tema 1.36.

Coaep:xanue y4eOHOro MaTepuasa
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I[epcnekTUBHI HoBble TeXHOIOTHY NalbHEUIIIETO COBEPIICHCTBOBAHUS MMOJIMMEPHBIX MaTepruaioB. CHHTETUYECKHUE IUICHKH: TUIACTBIPH, XUPYPTUICCKHUE 1/9
HCIOJIb30BAHUS noBs3ku. HanotexHomornn
MOJTUMEPHBIX CamocTrosiTeqibHasi paboTa
MaTepHaJioB B [NoaroroBka 3aKIIFOYUTEIHLHON YaCTH HHIUBUAYAILHOTO MMPOCKTA 1/10
MeTUIInHE
Pa3znen 2. TeopeTuyeckne 0CHOBBI XHMHUH
Tema 2.1. CTpoeHue Coaep:kanue y4eOHOro MaTepuaJa
aroma. Crpoenue BemectBa. CoBpeMeHHas MOJIENb CTpoeHus atoma. [yanusm anexktpona. KBantossie uncna. Pacnpenenenue 21eKTpOHOB 10 2112
OHEPreTUYCCKUM YPOBHAM B COOTBETCTBUU C IIPUHIHUIIOM HanMEHbIIeH OHEPruu, nmpaBuIoM Xsz[a 1 MMPUHIOUIIOM Haym/l. QHCKTPOHHaH
koH(purypamust aroma. Kiaccudukaryss XaMUIeCKUX IEMEHTOB (S-, P-, d-3meMenTsr). OCHOBHOE M BO30YXKICHHBIEC COCTOSHHSI aTOMOB.
BaJIeHTHBIE 3JIEKTPOHBI.
CamocrosiTeibHas padoTa 1/13
HOHFOTOBK& MPE3CHTAIMH K 3alIUTC UHAWBHUAYAJIBHOTO IIPOCKTA.
Tema 2.1.1. Ctpoenne | Coaep:kaHue y4eOHOro MaTepuaJia 1/14
d-31iemenToB OcoOEHHOCTH CTPOEHUS DHEPTETHIECKUX YPOBHEH aTOMOB d-2JIEMEHTOB.
IIpakTHYecKoe 3aHITHE 2/16
Pemenue 3anau u ynpakneHuid. CocTaBiieHUE 3JIEKTPOHHO-rpaduueckux GopMyI1 CTpOSHHs aTOMOB
CamocrosiTe1bHas padoTa
CocTaBlleHHE CTIACKA UCTIONH30BAHHOM JIUTEPATYPHI K TEME WHANBHUIYAILHOTO MTPOEKTa 1/17
Tema 2.2. Coaepxanne yueOHOr0 MaTepHaJIa
IMepuonuveckasn ITepuoauueckas cucrema xumuieckux snemeHToB .M. Menneneea. ®usnueckuii cmoica [lepuonnueckoro 3akona .M. Menaeneena. 2/19
CHCTeMa XUMHYeCKHX | [IpruuHbI U 3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB 3JICMEHTOB M X COSJAMHEHUH 110 MepHoaM | rpyrnnaM. MUPOBO33pEHUYECKOE U HAYUHOE
3JIEMEHTOB 3nauenue [lepuonnueckoro 3akona .M. Menneneena. IIpornossl JI.M1. MenaeneeBa. OTKpBITHE HOBBIX XUMUYECKUX 3JIEMEHTOB.
H.H. Menneneesa. CamocTosiTebHast padoTa
[ToxroroBka K 3alIMTe WHAWBUIYAIBHOTO IPOCKTA 1/20
Tema 2.3. Coaep:xxanue yueOHOro MaTepuasa
DJIeKTPOHHAS DNeKTpOoHHAs IPUPOJIa XUMUIECKON CBS3U. DJIEKTPOOTPUIIATEIbHOCTh. KOoBalleHTHAS CBSA3b, €€ Pa3HOBUAHOCTH U MEXaHU3MbI 00pa30BaHUS 1/21
NpHUPOAAa XUMHYeCKOH | (OOMEHHBIN 1 TOHOPHO-aKIeNTOPHBIN). MoHHas cBs3b. MeTaiumnmueckas CBsi3b. BoopoiHas cBsi3b. MeKMOIIEKYISIPHBIE B3aUMOICHCTBHSL.
CBsI3H. CamocrosiTeqbHast padoTa
IToaroToBKe K 3aUTe HHANBUAYAIHLHOTO IPOEKTA 1/22
IIpakTHYeCcKoe 3aHITHE
CocTaBlieHUE anropuTMa 1o TeMe « TUIbl XUMHYECKOW CBS3H 1/23

Tema 2.4.

Conep:xanue y4eOHOro MaTepuaJia
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Kpucrananyeckue u | Kpucrammueckue n amopdubie BemecTBa. THUIBI KPUCTANIMIECKUX PEICTOK (aTOMHAs, MOJICKYJISIpHAS, HOHHAS, METaJITNIECKast). 1/24
amop¢Hble BemecTBa. | 3aBUCUMOCTh (PM3MUECKUX CBOMCTB BEIIECTBA OT THIA KPUCTAIUINYECKON perieTku. [Ipuunnabl MHOrooOpasus Bemects. CoBpeMEeHHbIE
IPEICTABICHNSI O CTPOCHUH TBEP/BIX, )KUAKHUX U ra3000pa3HbIX BemecTs. JKukue KpuCTaIbl.
Tema 2.5. Copaepxanne yueOHOr0 MaTepHaJa
Xumnyeckue XuMudeckue peaknuu. 'oMoreHHble U rereporenHbie peakuy. CKOpOCTh PeaKkIiy, €€ 3aBUCHMOCTD OT Pa3iIMIHbIX (paKTOPOB: IPUPOIBI 2126
peaKuuu. pearupyoImx BelecTs, KOHICHTPAUH PearupyIouX BEIIeCTB, TeMrepatypsl (paBuio Bant-T'odda), mnomann peakuoHHoM
MOBEPXHOCTH, HAJTMYMS KaTanu3aTopa. DHEprus akTHBallMi. AKTHBUPOBaHHbIH KoMIUiekc. KaTanuzaropsl u karanus. Ponb katannzaTopoB B
MPUPOJIE U MPOMBIIICHHOM ITPOH3BOJICTBE.
IIpakTHyeckoe 3aHsITHE 1/27
Pemrenue 3a1au mo reme « XMMHUYECKUE PEAKIIUN
Konrpoannas padora Ne 4 1/28
CamocTosiTe/IbHAs padoTa 1/29
3ammTa UHIUBUTyAIbHOTO TIPOEKTA
Tema 2.6. [lonsitue 06 | Conep:kaHue y4eOHOr0 MaTepuasia 1/30
JHTAJIBLIINU U [onsitre 00 >aTaNBIIHM U HTpONHH. DHEeprus [ mo6ca. 3akon ['ecca u cienactust u3 Hero. TernoBbie 3 (HEKTH XUMIUECKAX PEaKITHiA.
JHTPONHH. Tepmoxumudeckue ypaBHeHU. OOpaTUMOCTh peaknuil. XuMHYecKoe paBHOBecHe. CMeleHne XUMIUECKOTO PAaBHOBECHS TIO]T IeHCTBHEM
Pa3IMYHbIX q]aKTOpOBZ KOHICHTpAIUN PCAar€HTOB UJIU NPOAYKTOB PEAKIIUU, JaBJICHUA, TEMIICPATYPhI. Ponb CMCUICHHA PAaBHOBECHUS B
TEXHOJIOTHYECKHX Mpoleccax.
Tema 2.7. lucnepcunl | Conepskanue y4eOHOI0 MaTepHuaJjia 1/31
e cucrembl. Kosutonan | /Tucnepcusie cucremsl. Kommonansie cuctemsl. McTiHHBIE pacTBOpBL. PacTBopeHne kak pu3HKo-XuMUUecknit mporecc. CrocoOsr
ble CHCTEMBI. BBIPKEHUS KOHLICHTPAIIMU PACTBOPOB: MaccoBasi 10l PACTBOPEHHOT'O BEIIECTBA, MOJISIPHASI M MOJISUTbHAsE KOHIIGHTpaIMu. Tutp pactBopa u
HcTuHHBIE PACTBOPBI. | TUTPOBAHME.
IIpakTHYeCcKoe 3aHITHE 1/32
O3HaKOMJIEHUE CO CBOWCTBAMH AUCIIEPCHBIX CHCTEM
IIpakTHyeckoe 3aHsiTHE 2/34
[MpuroroBneHne pacTBopa 3alaHHON KOHIICHTPAIIH
IMpakTHyeckoe 3aHsATHE 2/36
Pemenue 3anau no reme «PactBopb»
Tema 2.8. Peaknun B | CoaepskaHnue y4eOHOro MaTepuaJia 2/38
pacTBopax Peaknuu B pactBopax 31ekTpoauToB. KauecTBeHHBIE peaklMy HAa UOHBI B pacTBope. KUCIOTHO-OCHOBHBIE B3aUMOJICUCTBHS B pacTBOpaXx.
3JIEKTPOJIUTOB. Awmdoteprocts. MonHOE Tpom3BeecHNE BOABI. Bomopoaasii mokaszatens (pH) pacTBopa.
IIpakTHyeckKoe 3aHATHE 2/40
CocraBiieHue cXeM JEKTPOIMTUIECKON JUCCOIUAIINY COJIEH, KUCIIOT, OCHOBAaHHUH
IIpakTHYeCcKoe 3aHITHE 2142
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CocraBneHue ypaBHCHI/IfI peaxunﬁ HOHHOI'0 00MEHa HCOPraHn4CCKUX COCHHHGHHﬁ.

Tema 2.8.1. I'mapoau3z | Coaep:kaHue yueGHOro MaTepuaJa 2144
coJieid Omnpenenenue rugponusa. CymHOCTs TUAPONN3A. [ MIpOIN3 OpraHMuecKux U Heopraundeckux BemecTs. I[Iponeccsl, mpoTekaronye npu
THIIPOJIN3E 110 KATHOHY, TI0 aHWOHY. 3HAUeHHUE THIPOJIu3a B OMOIOTHYECKUX OOMEHHBIX Mponeccax. [[pumenenne ruapomnmsa B
MPOMBIIITICHHOCTH.
IIpakTnyeckoe 3anHsiTHE 2146
I'uaponuza cosieil pa3HbIX THUIIOB.
Tema 2.9. Coaep:xanue y4e0HOro MaTepHaJa 4/50
OKHCINTEIBLHO- OKHCIIUTEIbHO-BOCCTAHOBUTEILHBIE PpCaKkuuu B IMMpUpOAL, MPOU3BOACTBCHHLIX IMMPOUCCCAX N KUIHECACATCILHOCTU OPraHU3MOB.
BOCCTAHOBUTEJILHbIE OKHUCITUTENHHO-BOCCTAHOBUTEIBHBIN MoTeHman cpeasl. Iuarpamma [1yp6a. IloBeaenue BemecTs B cpefax ¢ pa3HbIM 3HaueHueM pH.
peaKuuu. MeTobl 3JIEKTPOHHOT'O U 3JIEKTPOHHO-MOHHOTO OajiaHca.
IIpakTnyeckoe 3aHsiTHE 2/52
CocraBieHue ypaBHEHUH peakinii OKUCIEHUSI—BOCCTAHOBIICHHSI, TOA00P KOA(DPHUIMEHTOB B HUX
Tema 2.10. Conep:xanue yueOHOro MaTepuaJia 2/54
I'anbBannveckuii XUMHYECKHE HCTOYHUKY TOKa. CTaHAApTHBIN BOJOPOAHBIN 311eKTpoA. CTaHIapTHBINA ANEKTPOAHBIA OTEHIMAN CUCTEMBI. Psii cTaHaapTHBIX
3J1eMeHT JIEKTPOAHBIX MOTEeHIMAI0B. HanpaBneHue oKMCINTENbHO-BOCCTAHOBUTEIBHBIX PEAKIHH.
Tema 2.11. Coneprxanue y4edOHOT0 MaTepHajia 2/56
DJIeKTPOJIHU3. DJeKTpoIH3 PacTBOPOB M paciuiaBoB colieil. [Ipomeccsl, mpoTekaromye Ha Katojie U anoje. [IpakTuieckoe MpUMEHEHUE IEKTPOIIN3a JIIst
MOJTYYEHHS! IEJIOYHBIX, IEJIOYHO3EMEJIbHBIX METAIIOB U aJIIOMHUHUSL.
IIpakTHYecKoe 3aHsATHE 2/58
CocraBieHue ypaBHEHUH peakMii 3JEKTPOIN3a PACIUIaBOB U BOJHBIX PACTBOPOB.
Tema 2.12. Koppo3us | Coaep:kaHue y4eOHOro Mmarepuajia
MeTa1108 Bunas! koppo3un MeTaimioB. XUMHUUECKask KOPpo3us. DiIeKTpoxummuueckast Kopposusi. CKopocTb Koppo3uu. CriocoOsl 3aIUThl METAJIOB OT 2/60
KOPPO3HH.
Paznen 3. OcHOBBI HeOpPraHu4ecKoii XUMUHI
Tema 3.1. O6masn Coaep:xanue ydueOHOro MaTepuasa 2/62
XapaKkTepucTHKA O6mas xapaktepuctuka 3aeMeHToB | A—ll|A-rpynm. Okcuas! 1 mepoKcu bl HaTpUs U Kanusd. Pacrio3HaBaHre KaTHOHOB HATPHS U KaJIHsl.
3nemeHTOB |A-I11A- Conu HaTpus, KaIus, KIbLU U MarHus, UX 3HAYCHHE B IPUPOJE U KU3HH YeloBeKa. JKeCTKOCTh BOJIBI U CIIOCOOBI €€ YCTPaHEHUs.
rpyni. KommiiekcHble coeIMHEHNsI ATIOMUAHUSL. AJIIOMOCHIIMKATHI.
Tema 3.2. MeTaiibl Conep:xanue ydeOHOro MaTepuasia
IB-VIIB-rpynn Mertamnst IB-VIIB-rpynn (Mens, LuHK, XpoM, Mapraden). Oco0eHHOCTH cTpoeHus aroMoB. O0ure pU3nuecKiue 1 XMMHYECKHE CBOHCTBA. 2/64
HOJIyT-IeHI/Ie " IPUMCHCHHE. OKCI/IIIBI U THAPOKCHUJBLI OTUX METAJIJIOB, 3aBUCUMOCTD UX CBOMCTB OT CTENIEHU OKHCIIEHH dneMeHTa. BakHeline
coyn. OKUCTUTENbHBIE CBONCTBA COJIel XpoMa M MapraHiia B BbICIIEH cTeneHn okuciieHust. KoMIUIeKCHbIE COeIMHEHNS] XpoMa.
IIpakTHyecKoe 3aHATHE 2/68
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Pemenue 3aga4d no teme «MeTallibD)

Tema 3.4. O6mas Conep:xkaHue y4eGHOro MaTepuaJia 2/70
XapakTepucTHKA Obmas xapakTepucTrka 31eMenToB |V A-rpymnmel. CBOHCTBa, ToTydeHHe U puMeHeHne yrisi. CHHTe3-Ta3 Kak OCHOBA COBPEMEHHOM
31emMeHTOB |VA- MPOMBIIIJICHHOCTH. AKTUBHPOBAHHBIN yroJib Kak afgcopOeHT. HaHocTpyKTypbl. MUpOBBIE JOCTHKEHUS B 0071aCTH CO3AaHUS
rpynmsbl. HaHOMAaTepHAIOB. DIEKTPOHHOE CTPOSHHE MOJIEKYJIB yrapHoro rasa. [lonydeHne u npuMeHeHue yrapHoro raza. buonornueckoe aericteue
yrapHoro ra3a. Kapouasr kanbIwst, amroMiuHAS 1 jkerne3a. KapOooHaTs! u ruapoxapOoHaTel. KpyroBopoT yriiepoaa B )KHBOW U HEKUBOU
npupoze. KauectBenHast peakuns Ha kapOoHaT-uoH. PU3NMUECKUe U XUMHUYECKHE CBOMCTBAa KpeMHusl. Criansl 1 cunniuabel. OKCHI KpeMHUS
(IV). KpemHueBbie KUCHAOTHI U X coii. CHUIIMKaTHBIE MUHEPAJIbl — OCHOBA 36MHOM KOPBI.
Tema 3.5. O6man Conep:xanue yueOHOro MaTepuaJia 2172
XapaKTepHuCTHKA OO6mas xapakTepucTrKa 371eMeHToB VA-rpymmbl. Hutpunel. KauecTBeHHas peaknns Ha HOH aMMOHUS. A30THAs KUCIIOTa KaK OKUCITHTENb.
3JIeMeHTOB VA- HuTtpartser, ux pu3ndeckue u XMMHYECKHE CBOWCTBA, TpruMeHeHne. CBOWCTBA, morydeHue u npuMmenenne gpochopa. ®ochun. @ochopHbie n
rpynmsbl. nonrdochopHbIe KUCIOTHL. bruonornyeckas poiib GpochaTos.
Tema 3.6. O0masn Conep:xanue yueOHOro MaTepuaJia 274
XapaKTepHuCTHKA O6mas xapakTepucTrka 31eMeHToB VIA-Tpymmel. OcoObie CBOCTBa KOHIICHTPHUPOBAHHOM CEpHON KUCIOTHL. KadecTBeHHBIE peakiny Ha
371eMeHTOB VIA- cynbbua-, cynbPur-, u CynbhaT-mOHBL.
rpyNmbl.
Tema 3.7. O0mas Copepxanne yueOHOr0 MaTepHaJIa 2/76
XapaKkTepUCTUKA O6mas xapakrepuctika 3neMeHToB VIIA-rpynmnsl. OcobenHocTy xumMuu Gropa. ['aJoreHoBogOpoIbl U UX MOTyUYEHHUE.
3jeMeHTOB VIIA- l"anorenoBoopoIHBIE KMUCIOTHI M UX cojii. KauecTBeHHBIE peakIiy Ha TaJoreHuI-HoHbl. Kuciaopoaconepxaiiie coeiMHEHHS XII0Pa.
rpynmnel. IIpuMeHeH e TAIOT€HOB U UX BAXKHEHMIINX COCAUHEHUM.
Tema 3.8. Copepxanne yueOHOr0 MaTepHaJIa 177
Baaropoansie rassi WuepTtHBIE niw GraropoiHbIE Ta3kl: TOJI0XKEHHE B IEPUOINIECKON ccTeMe XUMruieckux aneMeHToB J[.M. MeHeneeBa, cTpoeHHe aTOMOB,
o0mas xapakrepucTuka. Pu3znueckue U XuMudeckue cBoricTBa. OCHOBHBIE coelHeHMs. [IpuMeHeHne 0J1aropo/THBIX Ta30B.
IIpakTHYeCcKoe 3aHITHE 2/79
Penrenue 3a1au nmo reme «HemeTamib
Kontpossnasi pagora NeS5. 1/80
Tema 3.9. Copaepxanne yueOHOr0 MaTepHaJIa
Naentuduxanus OO0mIre MPUHITATIE XUMUYECKON UACHTH(DUKAIINN ¥ KOTMYECTBEHHOTO aHAJIM3a BEIMIECTB HA OCHOBE M3yUEHHBIX paHee 3aKOHOMEPHOCTEH 1/81
HEOPraHM4YeCcKUuX XUMHUYECKHX MPOILIECCOB U CBOMCTB HEOPraHUYECKUX BenlecTB. KauecTBeHHbIN aHAIU3 U KOJMYECTBEHHBIN aHAIN3. XUMHUUYECKHUE METO/IbI
BelleCTB U HOHOB. aHanu3a, GU3NKOXMMHUYECKHE METOIbI aHaIN3a U PU3MIECKHe METO bl aHaIu3a. KauecTBeHHbIC aHATMTHYECKUE peakuuu. | 'eneTndyeckas
CBSI3b MEX/1Y KJIACCAMU HEOPraHMYECKHX COCTUHEHUH.
IIpakTHYecKoe 3aHsATHE 2/83
[lernoyka sKCIEpUMEHTANIBHBIX NIPEBPALICHHI 110 HEOPIraHUYECKOH XUMUU
IIpakTHyecKoe 3aHIATHE 1/84

CocraBneHue Ta6J'II/II_[BI 10 CUCTEMATHU3alln 3HaHUH 110 TeMe « OCHOBHEIC KJIACCHI XMMHYCCKHIX COCHHHGHHﬁ))
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Tema 4. Xumus U >xU3Hb

Tema 4.1. Hayunbie
MeTOoAbI MO3HAHNS B
XMMUH.

Conep:xanue yueOHOro MaTepuaJia

1/85

Hayunsie meTop! mo3Hanus B xuMuu. Mcrounnku xumudeckoi nHpopmarun. [lonck nahopMariuy mo Ha3BaHUAM, WACHTH(UKATOpPAM,
CTPYKTYPHBIM (hopMyiaM. XUMUYECKHIA aHAIN3, CHHTE3, MOJICTUPOBAHIE XUMHUYCCKUX MPOIIECCOB U SIBJICHUH KaK METObI HAYYHOTO
nmo3HaHusl. MaTeMaTnieckoe MOJISTMPOBaHUE TIPOCTPAHCTBEHHOTO CTPOSHUS MOJICKYJI OpraHUYecKUX BemiecTB. COBpeMEHHBIC (DU3HKO-
XIUMHYECKHE METO/IBI YCTAHOBJICHHSI COCTaBa U CTPYKTYPHI BEIIECTB.

IIpakTH4yeckoe 3aHATHE

1/86

CpaBHuTenbHas TabNHIIA METOJIOB aHAIH3a

Tema 4.2. Xumus "
310pPOBbeE.

Conep:xanue yueOHOro MaTepuaJia

1/87

Xumus 1 310poBke. JlekapcTBa, pepMeHThI, BATAMHUHBI, TOPMOHBI, MUHEpaJIbHBIE BOABI. [Ipo0iieMbl, CBS3aHHbIE C IPUMEHEHHEM
JIEKapCTBEHHBIX IpernapaToB. BpeaHpie MpUBBIUKY U (PAKTOPHI, pa3pyIIarolire 37J0pOBbe (KypeHHe, yIoTpeOIIeHHuE alTKOT0IIs, HAPKOMaHHS).
PanumonansHoe nmurtanue. [Tumessie 1o6aBku. OCHOBBI ITUIIEBON XUMHUM.

HpaKanecKoe 3aHATHC

2/89

HccnemoBanne mpoAyKTOB MATAHUS HA COJIEPKaHUE MUIIEBBIX T00ABOK

Tema 4.2.1. Xumusg B
MeaUuIHe

Conep:kanue y4eOHOro MmaTepuasa

HpaKanecKoe 3aHATHE

1/90

CocraBiieHue CpaBHUTEIbHOM Ta0IHIbI «JIeKapCTBEHHBIE MPEMapaThl: XUMHUECKOE CTPOCHHE, XapaKTepHbIe XUMUIECKHUE CBOMCTBA, CITOCOOBI
nosyueHus. PazpaboTka JiekapcTs.

HpaKanecKoe 3aHATHEC

1/91

Cocrasnenue cxembl «Knaccupukanms XMMHUYECKHUX CEHCOPOB)

Tema 4.3. Xumusa B
MOBCETHEBHOH KH3HH.

Conep:xanue yuefOHOro MaTepuaJa

XuMusl B IOBCETHEBHOM XM3HU. MOIOIINE U YHCTSIINE CpecTBa. PenemnenTsr, mHCeKTUIABL. CpeacTBa TNYHOM TUTHEHBI U KOCMETHKH.
[IpaBuna 6e3omacHoON pabOTHI ¢ €AKUMH, TOPIOYMMH M TOKCUYHBIMH BEIIECTBAMU, CPEACTBAMU OBITOBOM XUMHUH. XUMUS U CEITHCKOE
X03511icTBO. MuHepabHbIE U oprannyeckue ynoopenus. CpeacTsa 3aluThl paCTEHHH.

1/92

HpaKanecKoe 3aHATHE

2/94

[TpakTnueckas padora Ne9 « Xumusi KOCMETHYECKHX CPEACTB»

Tema 4.4. Xumus B
NPOMBIILJIEHHOCTH.

Coaep:xanue yueOHOro MaTepuasa

Xumust B npoMbluieHHocTH. OO01IKe npecTaBaeHns O IPOMBILUIEHHBIX CIIOCO0axX MOMyYeHUsI XMMHYECKUX BELECTB (Ha IpUMeEpe
MIPOM3BOJCTBAa aMMHUAKa, CEpHON KUCIOTHI). [IpomblnienHas opranndeckast xumus. Crlpbe A7l OpraHn4ecKoi NpoMblnuieHHoCTH. [Ipobiema
OTXOJIOB M TOOOYHBIX MPOXyKTOB. Hanboee KpymTHOTOHHA)KHBIE TIPOM3BOICTBA OPTAHNIECKUX COeANHEHNH. UepHas u BeTHAs
MeTaynyprusg. CTEKI0 U CHIMKAaTHAsI IPOMBIIIUIEHHOCTb.

1/95

Tema 4.5. Xumus u
JHEPreTHKa.

Conep:xanue y4eOHOro MaTepuaJia

Xumus 1 oHepretuka. [IpupoHbIe HCTOYHUKH YIIIeBO0pOI0B. [IpupoHbIi 1 Oy THBIN HE(TSIHOM ra3bl, X COCTAB M UCIIOJIL30BAHHE.
CocraB Hedtu 1 ee nepepadboTka. Hedrenponykrsl. OkTanoBoe unciio Oensuna. OxpaHa OKpysKarolei cpeasl Ipu HedTenepepadoTke U
TPaHCHOPTUPOBKE HEYTENPOAYKTOB. AJIbTEpHATUBHBIC HCTOYHUKH YHEPTUH.

1/96
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Koncyabramun Xumust B ctpoutensctse. Liement. beton. [logbop onTrManbHBIX CTPOUTENBHBIX MAaTEPHAJIOB B MPAKTHYECKOH JESITETEHOCTH YeNIOBEKA. 3/99
XUMUS 1 3KOJIOTHS. XUMHUYECKOe 3arpsi3HEHNE OKPYKAIOIIEeH cpebl M ero nocnenctsus. OxpaHa ruapocdepsl, HOUBEL, aTMOChepbl, GIOPHI 1
(ayHbI OT XUMHYECKOTO 3arpsI3HEHUSL.

AunddepenupoBannblii 3auer 2/101
Hroro 3a |l cemecTp:
MakcumanbHas yueOHas Harpy3Ka (Bcero) 101
O6s13aTesibHAsA ayIUTOPHAsS yueOHasi Harpy3Ka (Bcero) 101
B Tom uncie:
KoncyabTanus 3
IIpakTHYecKue 3aHATHSA 33
CamocTosiTeJbHasi padoTa HAl HHAMBUAYAJIbHBIM MPOEKTOM 9

Bcero
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3. YCJOBUSA PEATIM3ALUN TPOI'PAMMBI YYEBHOI'O ITIPE/IMETA
3.1. MaTepuajibHO-TEXHUYECKOE o0ecrneyeHmne

[TporpamMMbl yueOHOH TUCIMILIIMHBI peau3yeTcsl B yaeOHOM KaOUHETe XUMHUU
OO6opynoBaHue yueOHOTo KabuHeTa:

- TOCAZI0YHbIE MECTA M0 KOJIMYECTBY O0YUAIOIIUXCS;

- pabouee MeCTO MpenoaBaTes;

- I0CKa KJ1acCHas

- mKad BBITSHKHOU

- TUCTUILISTOP

- TepMOCTaT

- Mmy(enpHas mevb

- 30HT BBITS)KHON

- rpadonpoexTop

- BECHI 3JIEKTPOHHBIE Ta00paTOpHbIE

- MUKPOCKOTIBI

- KOMIUIEKT y4eOHO-METOANYECKON JOKYMEHTAIINH;

- HarJIsggHble 0coOus (aaIb00MBbl, FpaMMaTHYECKHE CXEMBI, TUIaKaThl, TAOJINILIBI).
TexHuuyeckue cpeacTBa 00ydeHHUs:

- Komnsrorep;

- TEJIEBU30D.

3.2. Uudopmanmonnoe obecriedenre 00y4eHus
OcHOBHbBIE HCTOYHHKU:

1. Epoxun I0.M., KosaneBa WU.b. Xumus: yueOnuk nns CIIO. — ULl «Axagemus»,
2013. — 448c.

2. Epoxun IO.M. Xumus: 3agaun 1 ynpaxsenus: yue0.nmocodue st CI10. — M.: U1
«Axamemusy», 2013. — 288c.
JlonoJTHUTEeIbHbIC HCTOYHUKH:

1.  Epoxun IO.M. Xumus: Yueonuk aia CIIO - M.: U1 Akanemus, 2013. 384c¢

2. benux B.B., Kuenckas K.J. ®usnueckas U KOMIOUIHAS XUMHA. YUEOHHK A
CIIO-M.: U1 Axanemus, 2014. 288 c.

3. Ilycrosanosa JI.M., Hukanoposa U.E. Xumus. Yuebnuk. - M., Knopyc, 2014.
HNHuTepHeT-pecypcen:

1. www.chem.msu.su/rus/teaching/thermo/welcome.html (yueGHbie Martepuanbr O
HEOpPraHMYeCKO XUMUN)
http://www.chemfiles.narod.ru/index.htm|?
http://www.xumuk.ru/
www.pvg.mk.ru (osmmmnuana «Ilokopu BopoobeBbI ropbi»).
www.hemi.wallst.ru (O6pa3oBarenbHbIii CAlT /ISl HIKOJbHUKOB « XHMUS).
www.alhimikov.net (O6pa3oBaTejbHBIN CAHT 1J15 IKOJILHUKOB).
www.chem.msu.su (JsiekTpoHHast OMGJIHOTEKA IO XMMHUH).
www.enauki.ru (maTepHeT-u3ganue 1Js yuureieid «EcrecTBeHHbIE HAYKN).
www.1september.ru (meroanueckas razera «IlepBoe ceHTAOPs»).
1O www.hvsh.ru Gkypraaa «Xumust B IIKo0JIe»).
11. www.hij.ru (;kypuan « XumMusi ¥ JKH3HBY).
12. www.chemistry-chemists.com (3JieKTpOHHBI#i KypHaJ «XUMHKH U XUMHSD).

©CoNoR~WN
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4. KOHTPOJIb 1 OIIEHKA PE3YJIbTATOB OCBOEHUA YYEBHOI'O

INPEJIMETA

Pe3ysabTaTbl 0CBOCHHS
y4eOHOro nmpeamera

OcHOBHbBIE MOKA3aTeJIH OLIEHKH
pe3yJabTarta

DopMbI U METO/IbI
KOHTPOJISI U OLIeHKHU
pe3yJbTaTOB 00y4eHus

JIP .4 BJIAJICET KYyJBTYPHBIMA HOPMaMH U
CdhopMupoBaHHOCTD TPagULUIMHU, TPOKUTHIMH B COOCTBEHHOM
MHUPOBO33pEHHUA, JIeATENIbHOCTH; HWMEET OCO3HAHHBIH OIIBIT
COOTBETCTBYIOILETO JKU3HU B MHOT'OHAIIMOHATIBHOM,
COBPEMEHHOMY YPOBHIO | MHOTOKYJIbTYPHOM,
pasBUTHSA HayKH U | MHOTOKOH(ECCHOHATBHOM OOILECTBE;
001IIeCTBEHHOH MIPaKTHKH,

OCHOBaHHOIO  Ha  JHajore
KyJNbTyp, a TaKXe pPa3InYHbIX
hopm 00IIIECTBEHHOTO
CO3HaHUs, OCO3HAaHHE CBOETO
MecCTa B IIOJINKYJIBTYPHOM MHPE;

JIP.5 BJIAJICCT crniocobamu
CdhopmMupoBaHHOCTH OCHOB | CaMOOIIpeleNeHuss B CHUTyalusiX BbIOOpa Ha
CaMOPa3BUTHS U | OCHOBE COOCTBEHHBIX IO3MLMH, yMEeT
CaMOBOCITUTaHUS B | IpUHUMaTh pelieHusi, Oparb Ha ce0s
COOTBETCTBHUHU C | OTBETCTBEHHOCTh 32 HUX  IOCJIEJICTBUS,
00111€4eTI0BEYECKUMHU BBIOUPAThH 1I€JIEBbIE U CMBICIIOBBIE YCTAHOBKU
LHEHHOCTAMH M HJIeaJaMH | Il CBOMX JAEHCTBUH M IOCTYIKOB; yMEET
Ipak1aHCKOTO o01IecTBa; | OCyIIECTBIAT WHIUBUIYaTbHYIO
TOTOBHOCTH M CIIOCOOHOCTH K | 00pa3oBaTeNbHYI0 TPACKTOPUIO C YYETOM
CaMOCTOSITETIbHOM, TBOPYECKOH | 00IIMX TpeOOBaHUI M HOPM..

U OTBETCTBEHHOMU
JIeSITEIbHOCTH;

JIP. 8 HpaBcTBeHHOE | - IMEET TOJIEPAHTHOE CO3HAHWE, CIOCOOCH
CO3HaHHME M TIOBEACHHWE Ha | BECTH AUAJIOr C APYTMMH JIIOABMH, 00Iagaer
OCHOBE YCBOCHHS | KOMMYHHUKAaTHBHBIMH CIIOCOOHOCTSIMU;

00I111eY€eI0BEYECKHUX IIEHHOCTEN;

JP. 9 rotoBHOCTH U
CIIOCOOHOCTh K 00pa30BaHUIO, B
TOM 4YHCJIE CaMOOOpa30BaHHUIO,
Ha MPOTSHKCHUHM BCEH IKU3HH;
CO3HATENILHOE  OTHOIICHHE K
HETPEePLIBHOMY  00pa30BaHUIO
KaK YCIIOBHIO YCTICIIHOM
npohecCHOHANBHOMN u
OOIIIECTBEHHOM JIeITEIIbHOCTH;

3aHAMAETCS camMo00pa3oBaHUEM,
CaMOpa3BUTHEM U CaMOBOCIIMTAHHUEM B
COOTBETCTBUM C HJcAlaMH T'PaXJTaHCKOTO
o011ecTBa,

JIP. 11 Ilpunsatue wu
peannzanuo LIEHHOCTEN
300poBOro M 0e30macHOro

o0Opa3a KH3HHU, MOTPEOHOCTH B
¢dusnuecKkoM
CaMOCOBEPILIEHCTBOBAHUH,

pEaN3yIOT LEHHOCTH 30pPOBOTO H
Oe3onmacHoro obpasa *HU3HH, MOTPEOHOCTH B

busngeckom CaMOCOBEPIIIEHCTBOBAaHUH,
3aHATHSA CIIOPTHBHO-03/I0POBUTEIBHOM
JIESATENBHOCTBIO, HENpUATHE BPEIHBIX
NIPUBBIYEK: KypeHus, ynoTpeOiaeHus

3aHITHAX CIIOPTHBHO- | aJIKOT0JIsl, HAPKOTHKOB;
03JI0pOBUTENLHON
JIEATENBHOCTHIO, HENpuaTue
BpPEIHBIX IPUBBIYEK: KYypEHUs,
yIoTpeOIeHHS AJITKOTOJ14,
HapKOTHKOB;
JIP. 12 bepexHoe, JEMOHCTPUPYET OTBETCTBEHHOE U

OTBCTCTBCHHOC M KOMIICTCHTHOC

KOMIICTCHTHOC OTHOIIICHHUE K (I)I/I3I/I‘-ICCKOMy )4

OLIEHKA
pe3yNbTaTOB BBINOJIHEHUS
npoOJIEeMHBIX 3aJaHUH;
OLICHKa  BHEAyJIUTOPHOMU
CaMOCTOSTEITEHON PabOTHI
CTYJCHTOB;

HaOIoIeHNe 3a
BBITIOJTHEHUEM
IIPaKTUYECKUX 3aJaHU;
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OTHOLICHHE K (pu3nYecKkoMy H
IICUXOJIOTMYECKOMY 3J0POBBIO,
Kak COOCTBEHHOMY, TaK H
JIpyTux Tozei, yMEHUE
OKa3bIBaTh [IEPBYIO ITOMOILb;

MICUXOJIOTUYECKOMY 310POBBIO, Kak
COOCTBEHHOMY, TakK W JPYTHUX JIOJEH,
YMEHHUE OKa3bIBATh MEPBYIO OMOIII;

JIP. 13 Oco3HaHHBIHT
BEIOOp Oymymiedt mpodeccun u

yBEpeH B  BbIOOpe  Oymymieit
npodeccu ¥ B BO3MOXKHOCTH peau3aluu

BO3MOKHOCTEHN peaym3anuy | COOCTBEHHBIX KU3HCHHBIX TUIAHOB
COOCTBEHHBIX JKU3HEHHBIX
IJIaHOB; OTHOLIEHUE K
pohecCUOHANTBHOMN
JIEATEIbHOCTH Kak
BO3MOYKHOCTH y4acTHst B
pereHun JINYHBIX,
OOIIIECTBEHHBIX,
rOCyJapCTBEHHBIX,
00IIeHAIIMOHAILHBIX MPOOJIEM;

JIP. 14 dhopmupyet 3KOJIOTUYECKOE
CdopMupoBaHHOCTH MBIIUICHUE.
SKOJIOTMYECKOr0 MBIIUICHUS, MIOHUMaHUSl BIUSHHUA COLUAIBHO-
MMOHUMAaHUS BJIUSIHUS | 9KOHOMUYECKHX MPOLECCOB HAa COCTOSHUE
COLIMaJIbHO-?PKOHOMHYECKUX MIPUPOIHON u CcoIHaJbHOMN Cpensbl;
MPOLIECCOB Ha COCTOSIHHE | TIPHOOpETeHHNE omnbITa 3KOJIOro-
NPUPOAHOM M COLMAIbHOW | HAIPaBIEHHOM JEATEIbHOCTH;

cpenbl; TPUOOPETEHUE OIbITA
SKOJIOrO-HaIpaBICHHOU
JIeSITETIbHOCTH;

M.1 yMEHHe yYMEET CaMOCTOSITEIbHO BECTH TTOUCK, 0Tpoc;
CaMOCTOSITETIbHO ~ OIPEJENsiTh | aHAM3UPOBATh, TOJKOBATh W TPABHILHO OIIeHKa
enu JIeSITETIBHOCTH W | yHOTpeONsATh  TEPMHUHBI, JEMOHCTPHUPYET | BBIMOJHECHUS
COCTAaBIISITh IUTaHBl | 3HAHUS; BIAJEET HABBIKAMH TIOMCKA U | CAMOCTOSITEILHOMN paboThI;
JeSITeIbHOCTH; CAMOCTOSITEJIbHO | aHAllM3a WHQOpMAIMK, yMeeT OTOHpaTh SKCHepTHAS
OCYIIECTBIATh, KOHTPOJIMPOBATh | HEOOXOJUMYIO JOKYMEHTAIIMIO, MPABUJIBHO | OIICHKA peleHus

U KOPPEKTUPOBATh | MPUMEHATh  PECYpPChl Ul JTOCTHKEHHS | KOHKPETHBIX CUTYAIlHii;
JACATCIIBHOCTD, HUCITIOJIB30BATh | MOCTABJIICHHBIX ueneﬁ

BCE BO3MOXHBIE PECYPCHl I

JIOCTYKECHHS MMOCTABJIEHHBIX

nejled M peanv3alvyd IUIaHOB

JIeSITeJIbHOCTH, BBIOMpATh

yCTICIITHBIS CTpaTeruu B

Pa3JINYHbIX CUTYallUIX,

M.2 yMEHHE BJIaJIeET CIOCOO0aMU  COBMECTHOM OlICHKa
MPOAYKTUBHO  OOIIAThCs W | ACATENBHOCTH B TPYIIle, NpPHEMaMH | BBICTYIJICHHS HA 3aHSATHH,
B3aMMO/ICHCTBOBATh B MpOIlecce | ICHCTBHUA B CUTYAIUsIX OOIICHHS, YMEHUSMU OIICHKA
COBMECTHOM JACATCIIBHOCTH, | ICKAaThb W HAaXOAUTb KOMIIPOMHCCHI, YMCCT | BBIIIOJIHCHHUA
VUUTBIBATh IO3WIMW JIPYTHX | TPaMOTHO  pa3pemaTh  KOHQUIMKTBI B | CAMOCTOSITEIBHOW PabOTHI;
Y4aCTHUKOB JIEATeILHOCTH, | OOIICHHH. OIICHKA
3 dexTrBHO paspeliiarb ayJAUTOPHOU u
KOH(IIUKTHI; BHEAYAUTOPHOU

CaMOCTOSITETbHOH PabOThI
CTYJICHTOB;

M.3 BJIaJICHHE BlagceT HaBbIKAMH cobeceqoBaHuE;
HaBBIKAMH TTO3HABATEILHOM, | CAMOCTOSATEIHPHONW TI03HABATEIBHON, yIeOHO- OIICHKA
y4e0HO-UCCIIE0BATENbCKON ¥ | HCCIIEIOBATEIBCKOM u MPOEKTHOW | BEICTYIUICHUS Ha 3aHSTHU;
MPOEKTHOM JESTSILHOCTH, | IEATSIEHOCTH B chepe TYMaHUTAPHBIX HAYK OIICHKa B paMKax
HaBBIKAMH pasperieHus TEKYIIEro KOHTPOJISI: -
npobjeM;  CIOCOOHOCTE W pe3yIAbTaTOB BBIOJHEHUS
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TOTOBHOCTB K JOMaIlHeH paboThl;
CaMOCTOSITETIbHOMY HIOUCKY - pe3yIbTaTOB
METOJI0B peeHus BBITIOJTHEHHS
MPAKTUYECKUX 3ajad, WMHIUBUAYaJTbHBIX
IPUMEHEHUIO Ppas3IngHBIX KOHTPOJIbHBIX 3a1aHU;
METO/I0B MIO3HAHUS,;

M.4 TOTOBHOCTH U YMEET CaMOCTOSTENILHO BECTH TOUCK, co0eceJ0BaHNE;
CIOCOOHOCTD K | aHaJU3UpOBaTh, TOJKOBaTb W IPAaBUIBHO OIIeHKA
CaMOCTOSITEIbHOM ynoTpeOssITh  TEPMUHBI;  AEMOHCTPUPYET | BBICTYIUICHHS Ha
MH(POPMAaLMLOHHO- 3HaHUs, BJIAaJEeT HABBIKAMU IIOMCKA U | 3aHSATHUH;
MO3HABATEIFHON JESATEIbHOCTH, | aHalN3a WHQOPMALMH, YMEET KPUTUYECKU
BKJIFOYas YMEHHUE | OLIEHUBATh IOIY4YECHHYIO HH()OPMAILIHIO
OpPHEHTUPOBATHCS B PA3IMYHBIX
MCTOYHHUKAX HUCTOPUUYECKON
UHQOpPMAIIUK, KPUTHUYECKH €€
OLICHUBATh u
WHTEPIPETUPOBATE;

M.5 yMEHUue 3HA€T  OCHOBHBIE  HOPMATHBHBIE OLICHKA
UCIIOJIb30BaTh CpEACTBA | MPaBOBbIE JOKYMEHTHI, PErJaMEHTHPYIOLINE | ayAUTOPHOI u
WH(GOPMAITMOHHBIX 1 | chepy COIMANbHBIX OTHOIIECHUI; BBIOMpAET | BHEAYAUTOPHOM
KOMMYHHKAIIHOHHBIX JercTBus, COOTBETCTBYIOIIKE | CAMOCTOSATENILHON pabOThI
TEXHOJIOTUH B peuleHuy | 3aKOHOAATENbCTBY PD M 3TMUECKUMM HOpMaM | CTYJEHTOB;
KOTHUTHBHBIX, B CHTyalUd OOLICHMSA; BIajeeT YMEHHEM HaOmromeHue U
KOMMYHHKaTHBHBIX W | HCKAaTh ¥ HAXOJIUTh KOMIIPOMHCCEHI OLICHKA BBITIOTHEHHUS
OpPraHM3allMOHHBIX  3a1a4 ¢ MPaKTUYECKUX JIEUCTBUH:
coOroieHreM TpeOoBaHMIA BBICTYILICHUE
SPrOHOMHUKH, TEXHUKH nepex  aymuTopued ¢
0€e30I1aCHOCTH, TUTHEHBI, COOOIIEHUEM TT0 TEMAM;
pecypcocOepekeHHs, MPaBOBBIX
M OTHYECKHMX HOPM, HOPM
UHQOPMAaITIOHHOH
0e30IMacHOCTH;

M.6 yMEHHE yMeeT OOOCHOBBIBaTb BBHIOOp H 0I1poc;
ONpelesiATh  HA3HAuY€HHE | | NpuMeHseT Haubonee 3PeKTUBHBIE METObI OLIEHKA
byHKIUHN Pa3IMYHBIX | © CIOCOOBI pelIeHUs] NPOPECCHOHATBLHBIX | BBITOTHEHHUS
COLIMAJIbHBIX HHCTUTYTOB 3agad. [IpoBOIMT aHaAMM3 M KOPPEKTUPYET | CAMOCTOSTEIbHON

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

NPUHATBIE  pElICHUs] M OCO3HaeT UX JKCIIepTHAs

MOCIIEACTBUS. OIIeHKa perieHus
KOHKPETHBIX CUTYallHii;

M.7. YMmeHnue JEMOHCTPUPYET YMEHHE OLICHUBATH 0mpoc;
CaMOCTOSITETIFHO OILIEHWBaTh W | U TNPUHUMATH PEUICHHS, OIpPEeNIomune OIIeHKA
NPUHUMATh pelIeHus1, | CTpaTeruto MOBEJICHNS, c YUYETOM | BBITIOJIHEHHS
OTIpEIeIISIOIINE CTpPaTeruio | TPaKIaHCKUX U HPABCTBEHHBIX [ICHHOCTEH CaMOCTOSITEIbHOM
MOBEICHUS, c y4eToM paboTsr;

TpaXJAHCKHX W HPaBCTBEHHBIX JKCIIepTHAS
LIEHHOCTEN; OLICHKa peueHus

M.8 Brnanenue | ueTko BiameeT SA3BIKOBBIMH  CPEACTBAMH | KOHKPETHBIX

S3BIKOBBIMH ~ CPEJCTBAMH - | JOTHMHO M TOYHO U3JaraTb CBOIO TOYKY

YMCHHEC SICHO, JIOTUYHO U TOYHO
nus3jaraTb CBOIO TOYKY 3pCHUA,
HCII0JIb30BAaTh aZICKBATHBIC
SA3BIKOBBIC CPEICTBA,

3pCHUH, HCII0Jb30BAaTh
SI3BIKOBBIC CPCACTBA,

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

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

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

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

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

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

II. 3 BJIaJICHHUE BJaJle€T  OCHOBHBIMH  METOJaMH
OCHOBHBIMHU METO/IaMH | HAYYHOTO TMO3HAHUS, UCIOJIB3YEeMbIMH B
HAYYHOTO TIO3HAHUS, | XUMUH: HaONI0/IeHHE, ONMCaHne, U3MEpEHHE,
UCIIOJIB3YEMBIMH B XHUMHH: | OKCIIEPUMEHT;  yMeHHe  oOpalaTbIBarth,
Ha0II0IeHHE, onucaHue, | OOBSICHATh  PE3YJIbTAThI TIPOBEJICHHBIX
u3MepeHme, 9KCIEPUMEHT; | OTIBITOB ¥ JIeNIaTh BBIBOJBI, TOTOBHOCTh H
yMEHHe 00pabaTeiBaTh, | CHOCOOHOCTh MPHUMEHSITH METOABI ITO3HAHMS
OOBSICHATH pe3ynbTaThl | P PELICHUH NMPAKTUYECKUX 3a7ay;
MPOBEJICHHBIX OIBITOB M JENaTh
BBIBOJIbI; TOTOBHOCTh u
CIOCOOHOCTD MPUMEHATH
METO/IBI TIO3HAHMUSI npu
peIICHUN TIPAKTHYECKHX 3aJ1a4;

II. 4 chOpMHPOBAaHHO YMEHHE [JaBaTb
c(hOopMHPOBAHHOCTH YMEHUS | KOJIMYECTBEHHbIE OLEHKH W  IPOBOJHUTH
JIaBaTh KOJIMYECTBCHHBIC | pacueThl 10 XWMHYECKUM (opMmynam H

OIIEHKH U TPOBOJWUTH PACUETHI
0 XUMHYECKHM (QopMylnaMm H

YPABHEHUSIM;

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

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

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

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

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

OCHOBHBIX XUMHUYCCKUX | HCCIICTIOBAHUT; OIICHKA

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

HCCJICIOBAHMSI, HaOMIOeHHEe 3a

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

IJIAHUPOBAHUA U TPOBCACHUA
XUMHUYCCKHUX OJSKCICPUMECHTOB C

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

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

ONMCaHMS, aHAJIM3a WU OLEHKH

JOCTOBEPHOCTU  IIOJIy4Y€HHOT'O

pe3ysbTaTa,

II.11 chopMHPOBAHHO yMEHUE
CdopmupoBaHHOCT, ~ YMEHHH | IPOTHO3UPOBATH, aHaJIM3UPOBAThH u
IIPOTHO3UPOBATh, OLICHUBAaTh C TO3ULUI  3KOJOTHUYECKOH
aHaJM3UPOBAaTh M OLEHHMBATH C | OE30MACHOCTM MOCJIEACTBHSA OBITOBOH U
MO3HULIUH 9KOJIOTHUYECKOH | MPOM3BOJICTBEHHON JEATEIbHOCTH YeIOBeKa,
Oe3onacHocTH MIOCJIEJCTBUS | CBSI3aHHOM C 11epepabOTKOM BEILECTB.
OBITOBOM M NPOM3BOACTBEHHOM
JeSITeIbHOCTH YeNoBeKa,

CBSI3aHHOH ¢  mepepaboTKoi
BEIIIECTB.

OK3aMeH
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