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

1.1. O6aacTh NpUMEHEHHs POTPaAMMBbI

Pabouas nporpamma ydeOHoro mnpeamera I1/[.02 Xumus pa3paboraHa Ha OCHOBE
TpeOoBaHUll (enepallbHOrO TOCYAApCTBEHHOTO 00pa30BaTENbHOIO CTaHAApTa CpPETHEro
o0miero o0pa3oBaHMs, YTBEPXKIECHHOTO NpUKa3oM MuHHCTEpCTBA 00pa3oBaHUsS M HAyKU
Poccutickoit @enepamu ot 17.05.2012 Ne 413; IIpumepHoii 0CHOBHOW 0Opa3oBaTeIbHOMN
MPOrpaMMBbI CPEIHETO O0IIero 00pa30BaHus, 0T00PEHHON pelieHreM (enepabHOTO yu4eOHO-
METOJMYECKOr0 O0BeAMHEHHUs 10 00meMy oOpa3zoBanuio (IpoTokosa oT 28.06.2016 Ne 2/16-
3); IlpumepHOii TporpaMMmbl 00IIEO0Pa30BATEIBHON yUECOHON TUCIUIUIMHBI «XUMUS» IS
po)eCCHOHANIBHBIX 00pa30BaTEIbHBIX OpraHu3anuii, pekoMeHmoBaHHOH DPI'AY «DUPO»
JUIS pealln3alliid OCHOBHOH npodeccroHabHoi oO0pa3zoBarenbHOi nmporpammel CITO Ha 6aze
OCHOBHOTO o0miero oOpa3oBaHUs c MOJTy4eHUEM CpeIHero o01urero
oOpazoBanus(nporokonNe 3 ot 21.07.2015); PexomeHpanuii 1o opraHu3alvy IOJYyYEHHS
cpenHero oduiero oopa3oBaHus B pezesiax OCBOCHHS 00pa30BaTeIbHBIX IPOrPaMM CPETHETO
npoecCHOHATLHOTO 00pa3oBaHMs HAa 0a3e OCHOBHOTO OOMIEro OOpa3oBaHHS C YYETOM
TpeboBaHuil (hefepaibHBIX TOCYJAPCTBEHHBIX 00pa30BaTENbHBIX CTAHIAPTOB U MOTY4aeMOM
npodeccud WM CIEUUAIBHOCTH  CPEJHETr0 NpOoQecCHOHATBHOrO  00pa3oBaHUS B
COOTBETCTBUM C MHUCbMOM JlemapTameHTa rocyJapCTBEHHON MOJUTHKH B chepe MOArOTOBKU
pabouux kanpo u 1O Muno6puayku Poccun ot 17.03.2015 Ne 06-259.

[Iporpamma o6meobpazoBatenbHoil yueonoro npeamera [1/].02 Xumus npeanazHaueHa
JUIsL WU3Y4YEHHs] XMMUU B HpoQecCHOHaIbHBIX oOpa3oBarenbHbix opranuzauusx CIIO,
peanu3yonmx o0pa3oBaTeIbHyI0 IPOrpaMMy CpeaHEro ooiero oopa3oBaHus B Ipelenax
OCBOCHUSI OCHOBHOU mpodeccruoHaIbHON 00pa3zoBaTenbHoi iporpammel CITO (OITOIT CITO)
Ha 0a3e OCHOBHOro 00IIero oOpa3oBaHMs MPHU MOATOTOBKE CHEIMAIUCTOB CPEIHEro 3BEHA
JUISL  CTIeManbHOCTeH ecTecTBeHHOHaydyHoro mnpoduns: 33.02.01 dapmanums, 34.02.01
CecrtpuHnckoe 11€10,31.02.02. Axymepckoe aeno.

1.2. Mecto YyuyeOHOro mnpeamMera B CTPYKType OCHOBHOH mnpodeccHoHAIbHOM
00pa3oBaTeIbHOI MPOrpaMMBbI:

VYuebublii  mpeamer  «XuUMHUS»  H3y4yaeTcs  Ha  yIIYOJIGHHOM  ypOBHE B
obmieobpazoBarenbHoM nukie OIIOII CIIO Ha 6a3e ocHOBHOro o0mero odpazoBaHUsI C
HOJy4eHHUEM CPeHEro o0Iero oopa3oBaHUs KakK y4eOHBIM MpeAMET eCTECTBEHHOHAayYHOIO
npod st mpodecCuoHaTbHOTO 00pa30BaHMUs.

1.3. Hean m 3amaum y4yeOHOro mpeaMera — Tpe0OBaHUSI K pe3yJIbTaTaM OCBOEHUS
y4yeOHOoro mpeamera: l3yuenue ydeOHoro mpenmera I[J[.02 Xumus Ha yriyOieHHOM
YpOBHE cpeaHero oluiero oOpa3oBaHUsI HANpPABIEHO HA JOCTH)KEHHE CIEAYIOLIUX IIeJICH:
JIn4HOCTHBIE Ppe3yJIbTAThI OCBOCHUS OCHOBHOW 00pa30BaTeNbHOM NpOrpaMMbl JOJKHBI
OTpaxkaTh:

JIP.4 CdopMHUPOBaHHOCTP MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHs HAyKU U OOLIECTBEHHOW MPAaKTHUKH, OCHOBAHHOI'O Ha TUAJOre KyJbTyp, a
TaKXKe pa3InYHbIX (OpM OOILIECTBEHHOTO CO3HAHHUS, OCO3HAHUWE CBOET0 MeCTa 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 CO3HaHME M IIOBEJEHHE 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 YCTICTIIHON PO eCCHOHATTEHON U 0OIIECTBEHHOMN JESTEHHOCTH,



JIP. 11 [lpunatne W peanu3alyio IEHHOCTEHW 310poBoro u Oe3omacHOro obpasa
’KM3HM, IOTPEOHOCTH B (PU3UYECKOM CAMOCOBEPLICHCTBOBAHMH, 3aHATUSAX CIIOPTUBHO-
03/I0POBUTEIBHOM JEATEIbHOCTBIO, HEPUATHUE BPEIHBIX TPUBBIYCK: KYpPEHUSs, yoTpeOIeHus
AJIKOT0JIs1, HADKOTUKOB;

JIP. 12 BepexxHoe, OTBETCTBEHHOE W KOMIIETCHTHOE OTHOILIEHHE K (pu3ndeckomy u
IICUXOJIOTHYECKOMY 3[J0POBbIO, KaK COOCTBEHHOMY, TaK U APYTUX JIOACH, yMEHUE OKa3bIBaTh
IIEPBYIO TOMOLIb;

JIP. 13 Oco3HaHHBIMH BBIOOp Oymymieil mpodeccuu U BO3MOKHOCTEH peaiu3ariiu
COOCTBEHHBIX JKM3HEHHBIX IJIAHOB; OTHOIIEHHE K MPO(ECCHOHANBHOW NEATEIBHOCTH Kak
BO3MOXHOCTH Y4YacCTHs B DPELIEHUM JIMYHBIX, OOILECTBEHHBIX, T'OCYJapCTBEHHbIX,
0O0IIeHAIIMOHAIBHBIX TPOOJIEM;

JIP. 14 CdopMHUpPOBAaHHOCTh SKOJOTHYECKOTO MBIIUICHUS, MOHUMAHUS BIIHASHHS
COLIMAJIbHO-9KOHOMHMYECKUX IIPOLIECCOB HAa COCTOSHUE HPHUPOJHON M COLMAIbHOW CpENbI;
nproOpeTEeHNEe OMbITa FKOJIOTO-HAIPABICHHON JeATeNbHOCTH;

MertanpeaMeTHbIe Pe3yJbTaTbl OCBOGHUSI OCHOBHOH 00pa3oBaTENbHON MPOTrpamMMBbI
JOJKHBI OTPaXKATh:

M.1 YMmeHHe caMOCTOSATENbHO ONPEAENATh eI AEATEIbHOCTH U COCTABJIATDH IJIaHbI
JESATEIIBHOCTH; CAMOCTOATEIBHO OCYLIECTBIIATH, KOHTPOJIMPOBaTh M KOPPEKTUPOBATh
JIeSITENIbBHOCTh; MCIOJIb30BaTh BCE BO3MOJKHBIE PECypChl JJISi JOCTHUXKEHHUS IMOCTaBJIEHHBIX
Hesell 1 peain3aluy IUIAHOB JESTEeIbHOCTH; BBIOMpPATh YCHEIIHbIE CTPATETUU B PA3IUYHBIX
CUTYaLUsX;

M.2 YMeHue npoayKTHBHO 0OLIaThes U B3aUMOACHCTBOBAThH B MPOLIECCE COBMECTHOM
NeSITeTbHOCTH, YYUTHIBATh IO3WIUH JIPYTUX YYaCTHHKOB JESATEIBHOCTH, 3(P(EKTUBHO
paspeniatb KOH(QIUKTHL;

M.3 BnasgeHue HaBbIKAMHU I103HABATEIbHOMW, Yy4e€OHO-HCCIIEOBATENbCKOW U
IPOEKTHOHN JesTeIbHOCTH, HaBbIKaMM pa3peleHust npobieM; ClIoCOOHOCTh U FOTOBHOCTh K
CaMOCTOSITEJIBHOMY IIOMCKY METOAOB pEIICHUs MPaKTUYECKUX 3a/ady, [PUMEHEHUIO
pa3IMYHBIX METOJOB ITO3HAHUS;

M.4 TOTOBHOCTb M CHOCOOHOCTP K CaMOCTOSITEIbHON  HMH(OPMALMOHHO-
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 caMOCTOSITENBHO OLICHMBAaTh M INPUHUMATh PEUICHUS, ONPEICISAIOIINE
CTpPAaTEruio MOBEJEHUS, C YUETOM IPAKIAHCKUX U HPABCTBEHHBIX LIEHHOCTEH;

M.8 BnaneHue S3bIKOBBIMU CPEJICTBAMHU - YMEHHE SICHO, JIOTUMHO U TOYHO M3J1ararhb
CBOIO TOYKY 3PEHHUs, UCIIOIb30BaTh a/ICKBaTHBIE SI3bIKOBBIE CPEJICTBA;

M.9 BnaneHnue HaBbIKaMM TIO3HABATEIbHON 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.

TpeGoBanust K NpeAMETHBIM pe3yJbTaTaM OCBOEHHS 0a30BOro Kypca pycCKOro
A3bIKa JTOJKHBI OTpaXkKaThb

I1.1 ChopMUpOBaHHOCTH CUCTEMBI 3HAHUN 00 OOIIMX XUMHUYECKUX 3aKOHOMEPHOCTSIX,
3aKOHaX, TEOPUSIX;

I1.2 CchopMupoBaHHOCTH YMEHMH HCCIIEIOBAaTh CBOWCTBA HEOPraHUYECKUX U
OpraHMYECKUX BEUIECTB, OOBSICHITH 3aKOHOMEPHOCTH MPOTEKAHUS XUMHUYECKHX peaklui,
IIPOrHO3UPOBATh BO3MOYKHOCTh UX OCYLIECTBIICHUS;



I1.3 Biagenue yMeHUsSIMH BBIABUIAaTh TUIIOTE3bl HAa OCHOBE 3HAHUM O COCTaBe,
CTPOECHUU BELIECTBA U OCHOBHBIX XMMHUYECKHMX 3aKOHaX, IIPOBEPATh UX HKCIEPHUMEHTAJIBHO,
bopMynupys 1eNb UCCIIST0BAHMS;

I1.4 Bnagenue MeToAaMu CaMOCTOSTENIBHOTO IUIAHUPOBAHMS M IPOBEAEHUS
XUMHUYECKHX SKCIIEPUMEHTOB C COOJIOZCHNEM MpaBmil 6e30macHoil paboThl ¢ BEIeCTBAMH U
1a00paTOpHBIM 000pyI0BaHKHEM; C(POPMUPOBAHHOCTh YMEHHUM ONUCAHMS, aHAJIN3a U OLIEHKU
JIOCTOBEPHOCTH MOJIYYEHHOI'O PE3yJIbTaTa;

I1.5 ChopMupoBaHHOCTb YMEHHMH NMPOrHO3UPOBATh, AHAIM3UPOBATH U OLEHUBAThH C
MO3ULMN HKOJOTHUECKOW OE30MacHOCTH TOCIEACTBUS OBITOBOM H MPOW3BOACTBEHHOU
JeSITeIbHOCTH YEJIOBEKA, CBSI3aHHOM C IepepabOTKOM BEIECTB.

1.4. Kosiu4ecTBO 4aCOB HA OCBOEHME NMPOrpaMMbl y4eOHOI0o mpeamera:
MaKCHUMaJIbHON y4eOHON Harpy3ku oOyuyaromerocst 258 4acoB, B TOM YHCIIE:
00s13aTeNIbHON ayJTUTOPHOM yueOHOM Harpy3ku oOydatonierocs 172 yaca;
CaMOCTOSTENIbHON paboThl oOyuaromierocs 72 yaca,

KOHCYJIbTallMK — 14 yacos.



2. CTPYKTYPA U COAEP)KAHUE YYEBHOI'O ITPEJIMETA

2.1. O0beM yueOHOro npeaMera M BUAbI y4eOHOI padoThl

Bun yueOHo# padoThI Oo0bem
4acoB

MaxkcumasnbHasi yueOHasi HAarpy3ka (Bcero) 258
O0s3aTesibHAsI Ay IUTOPHAs YueOHasi Harpy3Ka (Bcero) 172
B TOM YHCJIE:
JIEKIIMHU, YPOKH 152
IIPAKTUYECKUE 3aHATUS 20
CamocrosiTesibHasi padoTa o0yuyawuerocs (Bcero) 72
B TOM YHCJIE!
camocTosITelIbHas padoTa HaJl MHAWBHIYaJbHBIM IPOEKTOM 18
Koncynbranuu 14

IIpomexyTouHas arrecTauus B popme IK3aMeHa




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

HaumeHoBaHue Coaep:xanue yueOHOro MaTepualia, J1adopaTopHble H MPAKTHYECKHE PadOThI, CAMOCTOATEIbLHAA PadoTa 00y4aIoIUXCs Oo0bem
pa3fesaoB U TeM 4acoB
1 2 3
I cemecTp
Paznen 1. OcHOBBI OPraHMYeCcKOil XUMMH.
Tema 1.1. BBenenue B Conep:xaHue yueOHOT0 MaTepHaJa
OPraHUYecKyI0 XUMHIO IlosiBneHue U pa3sBUTHE OPraHUYECKOW XMMMM Kak Haykd. lIpenMer opranudeckod XMMuM. MeCTO U 3Ha4€HHME OPraHUYECKOM XUMHUH B 171
CUCTCME CCTCCTBCHHBLIX HAYK. Bzaumocss3s HCOPraHn4CCKUX U OPraHnvdcCKuX BCUICCTB.
KonTposabhas padora Ne 1 172
Tema 1.2. OcHOBHBIE Cojep:xaHue y4eOHOr0 MaTepuasa
MOJI0:KeHNS TeOPUH XHUMHYECKOe CTPOEHHE KaK IMOPAJOK COEIWHEHHs aTOMOB B MOJIEKYJIe COTJIaCHO HMX BaJIeHTHOCTH. OCHOBHBIE TOJIOXKEHHS TEOPHH 2/4
XHMHYECKOI0 CTPOeHHUH XUMHYECKOTO CTpPOEHHUs] OpraHudeckux coeauHeHuil A.M. BytiepoBa. YriepoaHblil ckeneT opraHmueckoil Monekyssl. KpaTtHocTs
OpPraHu4YecKHuX XUMUYECKOM CBSI3U. 3aBUCUMOCTb CBOWCTB BEIIECTB OT XHMHYECKOIO CTpOeHHs Monekyl. HM3omepus u wuzomepsl. Ilonstue o
COeIMHEHU I (YHKIIMOHAIBHOH rpynme.
A.M. BytaepoBa CamocTosiTe/ibHasi padoTa 2

Bri0op TeM (HanpaBieHMit) HHANBHYAIBHBIX TPOEKTOB!

«OxpaHa OKpYy>KaroLIEN CpeNbl OT XUMUYECKOT0 3arpsI3HEHUS

«YTJIeBOABI U UX POJIb B )KHBOM MPUPOAE»

«PoJb yrieroioB B Moei Oynyiieii mpodeccuoHaIbHOU ACSITSILHOCTHY

«MeraHomn: xeModuus 1 xeMohoous»

«DTaHo: BelIMyaiiliee 6Jaro U CTpaIIHOE 3710%»

«CrnoxHble 3(UpPHI U X 3HAYCHUE B IPUPOJIE, OBITY U TIPOU3BOJICTBE

«OKupBlI KaKk MPOAYKT MUTAHUS U XUMUYECKOE CHIPHE»

«3amMeHa JKUPOB B TEXHUKE HEMUIIEBBIM CBIPHEM»

«HexBaTKka npo10BOIECTBUS Kak Tiio0anbHas MpobiieMa YeIoBeYeCcTBA U Iy TH €€ PEIICHHs
«Mpina: mporioe, HacTosIee, Oy Tymiee)

«CpencTBa TUTHEHBI HA OCHOBE KHCIIOPOJICOJEPKAIINX OPTaHUUECKUX COEINHEHUI»
«CHuHTEeTHYECKHE MOIOIINE CPEJCTBA: TOCTOMHCTBA U HEJOCTATKI

«byepHbie cucTeMsl B OpraHu3Me YeI0BEKay

«Bxutag yueHbIX — XMMUKOB B IoOey Hax damusmMoM B Bennkoii OteuecTBeHHON BOHHE
«BnugHne MeTona 3aMOpaKUBaHUs Ha Ka4€CTBO MUTHEBOM BOIBI»

«/IMeHHBIE peaklMy B OPraHU4eCKON XUMUM»

«MccnenoBanmne opexoB MUHAAJS HA COJIEpKaHUE IMAHUI-HOHOBY




[ToaroroBka cooOLIECHNI Ha TEMBI:

«KuzHbp u gesarensHocTs A.M. Bytneposa»

«HMcTopus BO3HUKHOBEHUS U Pa3BUTUS OPraHUIECKON XUMUM
«ButanusM u ero kpax»

Tema 1.3. Coaepsxanue yueOHOro MaTepuaJia
Kaaccupuranus [TpuHIMIBL KIaCCUPHUKALMK OPraHMYECKUX COeAWHEHWH. MexXayHapoJHas HOMEHKIATypa M NPHHLUIBI 00pa3oBaHUs Ha3BaHHUN 1/5
HOMEHKIATYpA OpraHUYECKUX COCIUHEHUM.
OpraHMYecKHX BellecTB
Tema 1.4. Conep:xanue yueOHOro MaTrepuaJia
Kaaccnpuxanus Knaccudukamuss 1 ocCOOEHHOCTH OpraHMYecKHX peakuuil. PeaknmoHHble meHTpHI. [lepBoHavadbHBIE MOHATHA O THIIAX W MEXaHU3MaxX 1/6
OPraHUYeCKUX PeaKIUil | OpraHMYecKUX peakuuil. [OMONMTHYECKUH W TeTepONIMTHYECKUH pPa3phlB KOBAIECHTHOW XWMHUYECKOH cBs3U. CBOOOJHOpAJMKANBHBIN U
WOHHBIN MexaHu3Mbl peakiuu. [ToHsTre o Hykieoduie u 3MeKTpoduie
IIpakTH4eckoe 3aHsATHE
KoHcTpynpoBaHue mapoCcTepKHEBbIX MOAEIEH MOJIEKYJ OPraHUYECKUX BEIECTB 1/7
[IpaxTrueckas padora Ne 1 «KadecTBeHHOE OmpeAeNeHne yriepoia, BOJOPOa U XJIOpa B OPraHUIECKUX BEIIECTBAX) 1/8
CamocTosiTejibHast padoTa 2
IToaroroBka coOOLICHUI HA TEMBI:
«Poip oTeuecTBEHHBIX YUCHBIX B CTAHOBJICHUHN WU PAa3BUTHUU MHpOBOﬁ OpFaHquCKOﬁ XUMHUHN»
«CoBpeMeHHbIe MTPECTABICHUS O TEOPUH XMMUYECKOTO CTPOCHUS.
Tema 1.5. Auxaxanbl: | Cogepanue y4eO0HOr0 MaTepHaJia
roMOJIOTHYecKHii  psi, | AIKaHbl. DIEKTPOHHOE M IIPOCTPAHCTBEHHOE CTPOCHHME MOJEKYIbl METaHa. Sp -THOPUIM3alMsl OpOMTalell aTOMOB YIiepoja. 2/10
XUMHYeCKHe CBOMcTBa, | [oMomoruueckuil psag U obmas dopmyna ankanoB. CucremMaTnyeckas HOMEHKIATypa allkaHOB M pajdKaioB. M3oMepus yriepoHOTo
NpUMEHeHHe M cHoco0bl | ckenera. Du3nueckre CBOWCTBA AJKAHOB. 3aKOHOMEPHOCTH HW3MEHEHHs (DU3MYECKHX CBOHCTB. XWMHYECKHE CBOMCTBA aJKAHOB:
MOJIy4eHUs! rajJloreHUpOBaHue, JETUAPUPOBAHME, TEPMUYECKOE PpA3JIOKEHHE, KPEKMHI KakK CIocOObl TONyYeHHs BaKHEHIINX COCOUHEHUH B
OpraHUYCCKOM CHUHTE3C. FOpeHI/Ie AJIKAaHOB KaK OJIMH M3 OCHOBHBLIX MCTOYHHMKOB TCILJIa B IPOMBINUICHHOCTH U 6[)ITy. I/I30Mep1/13au1/m KakK
Croco0 MONYYEeHUs] BHICOKOCOPTHOTO OEH3WHA. MeXaHU3M peakluu CBOOOJHOPaAMKaIbHOTO 3aMmemnleHus. [lomydenue ankaHoB. Peaknus
Bropna. Haxoxaenue B npupo/ie ¥ IpUMEHEHUE AJIKAHOB.
IIpakTH4eckoe 3aHATHE
IIpaktuueckas padora Ne 2 «HaxoxaeHue MOJICKYISPHON (GOPMysibl OPraHUYECKOro BEIIECTBA IO €ro IUIOTHOCTH M MAcCCOBBIM JIOJISIM 2/12
OJICMEHTOB, BXOIAIIUX B €TI0 COCTaB, WJIM 110 IMTPOAYKTAM CrOpaHUs).
CamocTrosiTenbHast padoTa 2
BrimosHeHME TECTOBBIX 3aaHuiH
Tema 1.6. Hukiaoankansl | Conepxxanue yueGHOTo MaTepuaa
Huknoankauel. CtpoeHue MoJieKys IukiIoankaHoB. OOmias Qopmyna 1ukioankaHoB. HoMeHkIaTypa IuK/IoaikaHoOB. M3omepus 2/14

IIUKJI0AJKAHOB: YIJIEPOJHOIO CKeJleTa, MEXKKIIACCOBas, MPOCTpPaHCTBeHHas (1pc-Tpanc-u3oMepus). Crenuduka CBONCTB IMKIOAIKAHOB 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

[IpoBeneHre pacy€ToB MO XUMHUYECKUM (HOpPMYJIaM U YPaBHEHUSIM PeaKIuit
BrinonHeHue ynpaxHeHU B HATUCAHUH U30MEPOB
ITocTaHoOBKa 1€/ MHAWBUIYAIBHOTO POEKTA.

Tema 1.7. AnkeHbI

Conep:xanue yueOHOro Marepuasa

AJTKeHbI. DIEKTPOHHOE ¥ IPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJIbI STHIICHA. SP°-THOPHIN3AIHs OpOUTAIEi aTOMOB YITIEpOIa. G- H T-CBS3M.
Fomonorndeckuii psx u odmas gopmyna ankeHoB. HomeHkinarypa ankeHoB. V3oMepusi alkeHOB: YTIICPOJHOTO CKEJeTa, IOJMOKEHHS
KpaTHOW CBSI3H, MPOCTPAHCTBEHHAsl (IIUC-TpaHC-U30MEpHs), MeXKIaccoBasd. DU3nMUecKue CBOWCTBA alKeHOB. Peakiuu 31MeKTpo(UIbHOTO
MPUCOCAMHEHHSI KaK croco0 TMoixydeHus] (PyHKIMOHATIBHBIX MPOM3BOAHBIX YIIIEBOJAOPOAOB. [IpaBuino MapKOBHHKOBA, €ro 3JEKTPOHHOE
obocHoBaHWe. Peakumy OKMCIEHHS W TOMUMepH3aluu. [lOMMATHICH Kak KPYHMHOTOHHAKHBIM INPOAYKT XHMHYECKOTO ITPOM3BOACTBA.
[TpoMmbIIIEeHHBIE B 1a00paTOpHBIE crIoco0BI oyueHust ankeHoB. [IpaBuno 3aiinesa. [IpuMeHeHne aaKeHOB.

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 XUMHUYCCKUX npeBpaH_[eHHﬁ

Tema 1.8. AnkagueHnbl

Conep:xanue yueOHOro MaTepuasa

Knaccudpukanus ankagueHOB TIO0 B3aMMHOMY pAacIlOJIOKCHUIO KpaTHBIX CBs3ed B Mosekysne. OCOOCHHOCTH SJIEKTPOHHOTO U
MPOCTPAHCTBEHHOTO CTPOSHUS COMPSDKEHHBIX ankamueHoB. OOmias dopmyna ankaaneHoB. HomeHkiaTypa W W30MeEpHs alIKaJUEHOB.
®dusnveckre CBOICTBA ajKaJHMEHOB. XMMHUYECKHE CBOWCTBA AIKAJHEHOB: PEaKIUH NMPUCOSIUHEHUs (TUAPUPOBAHUE, TAIIOTEHUPOBAHUE),
ropeaus u mnonumepms3anuu. Bkimang C.B. JlebegeBa B mMONydeHHE CHHTETHUECKOTO Kaydyka. Bymkanumzamus kaydyka. PesuHa.
MHoroo0pasue BUJI0B CHHTETUIECKHX KaydyKOB, UX CBOMCTBa U mpuMeHeHue. [lomyueHne ajakaaneHos.

2/22

CamocTrosiTeqibHast padoTa

[TonroroBka fgokiana Ha TeMy «CHHTETHYECKHE KaydyKH: UCTOPHUS, MHOTOOOpa3ye U NepCreKTUBBI)
AHanu3 uMeronieiicsi tHpopMalnu, MOCTPOSHNUE ATOPUTMA ACSITEILHOCTH 110 HHINBUAYAIBHOMY TPOEKTY.

Tema 1.9. AIKHHBI

Conep:xanue yueOHOr0 MaTepuaJia

AnkuHBL. DJEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOSHHE MOIEKYJBl aleTHieHa. Sp-rHOpuau3anus opOuTaneld aTroMoB YIiepoja.
lomostornyeckuit psg u odmas Gopmyna ajakuHoB. Homenkmarypa. M3omepusi: yriaepoaHOIro CKejeTa, IOJOKEHHUS KpPaTHOH CBA3H,
MexKinaccoBas. Du3nyeckue CBOWCTBA AIKMHOB. XHMMUYECKHE CBOWCTBA AIKMHOB: PEAKIMH IMPHCOSAWHEHHUS KaK CIOCO0 IMOydeHUs
MOJIMMEPOB U APYIHX IMOJIE3HBIX MPOAyKTOB. Peakuuu 3amenienus. ['opeHue aneTuieHa Kak UCTOYHUK BBICOKOTEMIIEPATYPHOIO IJIAMEHU
JUTSI CBapKU M pe3ku MeTayuioB. [loaydyeHne aneTuieHa MupojIu30oM MeTaHa U KapOuaHbIM MeTonoM. [IpiMeHeHune aleTruieHa.

2/24

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

Tema 1.10. Apennl

Coaep:xanue yueOHOr0 MaTepuaJia

Apensl. Hctopus oTkpbeiTHs 6en3ona. CoBpeMeHHbIE IpeACTaBleHHs 00 AIEKTPOHHOM U IPOCTPAHCTBEHHOM CTpoeHuM OeH3oia. M3omepus 2/26
¥ HOMEHKJIaTypa romMosoroB 6enzomna. O0mias popmyra apeHoB. Pusndeckue cBoiicTBa OeH301a. XUMUYECKHE CBOMCTBA OEH30Ja: PeaKIiH
ANEeKTPOPUIFHOTO 3aMeleHus] (HUTPOBAaHWE, TATOTEHHUPOBAHHE) KaK CMOCO0 TONYYeHHS XWMHUYECKHX CPENICTB 3alUThl PacTEeHUH;
npucoeuHeHNsT (THAPUPOBAaHUE, TAIOTEHHPOBAaHKME) KaK [OKa3aTelIbCTBO HEMpeAeNnbHOro xapakTepa OeH3oia. Peakuusi ropeHwHs.
[Tomrygenue OeHzouna.
CamocrosiTeibHast paboTa
IToaroToBka npe3eHTauuu N0 TeEME KAPOMATUUECKUE YIIIEBOJOPOABI) 1
AHanu3 pecypcoB Uil MHAWBHYaTbHOTO MTPOEKTA.
Tema 1.11. I'omosoru Conep:xanue yueOHOro MaTrepuasa
Gensoua B3aumHoe BiHsIHHE aTOMOB B MOJIEKyJIE TOMOIIOTOB OeH3oma (Ha mpumepe Toiyona). OpueHTannoHHBIE 3PQEKTH 3aMeCTHTENEH. 2/28
Oco0eHHOCTH XUMUYECKHX CBOWCTB TOIyoJia. [[puMeHeHrne ToMoJIoroB OeH30J1a.
CamocrosiTesibHast padoTa 1
IMonroBka pedepaToB Ha TEMBI:
«OKOIOTUYECKHUE aCTIEKTHI UCTIOIB30BAHUS YTIIEBOIOPOIHOTO CHIPHSDY
«XHMHUS YTIEBOJOPOTHOTO CHIPBS M MOs Oy mytmast mpogeccusi»
«YTIeBOAOPOIHOE TOIUIMBO, €0 BUJBI M HA3HAYCHHE»
IToaroroBka cooOIIEHUNA HA TEMBL:
«O1ieHKa BIUSHIYS 3arpsI3HEHMS OKPYXKAIOIIEH Cpe bl ApOMATHYECKUMH YTIIEBOIOPOIaMH Ha OPTaHM3M UYeIIOBEKa U IPYTHE KUBBIC
OpTaHU3MBD»
«PoJjIb apoMaTHYECKHX YIIIEBOJIOPOIOB B MOel OyayIiel npoheCCHOHAIBHOM IS TEIbHOCTHY
Tema 1.12. CiupTbl Coaepsxanue y4e0HOro MaTepuaJia
Cruptel. Knaccudukauusi, HOMEHKIaTypa cnMpToB. ['oMonoruueckuid psii M oOmas ¢opmysa NpeAeibHbIX OJHOATOMHBIX CIIUPTOB. 2/30
I/I30Mep1/151. duznyeckue CBOICTBA MMpEACIbHBIX OAHOATOMHBIX CIHPTOB. BOILOpOILHaH CBA3b MCXKIAY MOJICKYJIaMUM W €€ BJIMAHUC Ha
¢u3nueckue CcBoOicTBA CHHPTOB. XHWMHYECKHE CBOWCTBA: B3aUMOJACWCTBHE C HATPHEM Kak CHOCO0 YCTAaHOBIICHHS HaIHYHS
THIIPOKCOTPYIIIIBI, ¢ TAJIOTEHOBOJOPOAAMHU KaK CIIOCO0 TOIyYeHHs PACTBOPUTEINICH, BHYTPH- U MEKMOJIEKYIIApHas aeruapartauus. Peakuus
TOPEHUSI: CIIUPTHI KK TOILIMBO.
CamocTrosiTenbHasi padoTa
BrinonHeHue 3ariaHMpOBaHHBIX TEXHOJIOTUYECKUX ONEPaLUil HHANBUAYAIBHOTO IPOEKTA. 1
Tema 1.13. Cniocoon1 Conep:xanue yueOHOro MaTepuasa
TOTyHEHMsT CIUPTOB M MX [ 61 1p1e crioco6bI momydeHus CupToB. [10TydeHne ITaHoMa: PeaKiysi OPOXKEHIS TIIOKO3BI, THAPATALIS dTHICHA. [IpHMEeHeHIe MeTaHOIA 1 2/32

NpUMEeHeHne

sTaHojIa. OU3NOIOTHYECKOE ASHCTBHE METAaHOJIA B ATaHOIA Ha OpraHusM 4CJIOBCKaA.
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CamocTrosiTeibHasi padoTa

IIpoBenenme pacu€ToB 1Mo XUMHIECKUM (HOpMyJIaM B yPaBHEHHUSIM PEaKIInii.

Tema 1.14.
MHoroaToMHble CIMPTHI

Conep:xanue yueOHOro MaTepuasa

OTUJICHTIIUKOIB U TTULEPUH KaK MPEACTaBUTENN MIPEeNeIbHBIX MHOTOATOMHBIX cIUPTOB. KauecTBeHHAs! peakiusi Ha MHOTOATOMHBIE CITUPTHI
U e¢ IMpUMCHEHHE IS PaclO3HAaBaHWS TIMIIEPHHA B COCTaBe KOCMETHYECKHX CpeAcTB. lIpakTHieckoe MPUMEHEHHE ATHICHTIIUKOJSA W
TJIUIICPHUHA.

2/34

HpaKaneCRoe 3aHATHC

2/36

ITpakTrueckas padora Ne 4 «CBoiCTBa 0JTHOATOMHBIX 1 MHOI'OATOMHBIX CITUPTOBY.

CamocTosiTesibHasi paboTa

ITpoBeneHue pacu€ToB IO XUMUUECKUM (HOPMYJIaM M YPaBHEHHUSIM PEaKLHH.

Tema 1.15. ®enon

Conep:xanue yue0HOro MaTepuaJia

®cnon. CtpoeHue MoJekyibl ¢eHona. B3anMHoe BiusHHE aTOMOB B MoJekyie (eHona. duznyeckue cBolicTBa (eHonma. XuMHuUYecKue
CBOICTBa (peakuy ¢ HaTpueM, THAPOKCHAOM Hatpus, Opomom). [lomydenne deHomna. [Ipumenenue denomna.

2/38

CamocTosiTejibHast padoTa

Brinonaenue 3allJTaHUPOBAHHBIX TEXHOJIOTHYCCKUX onepauﬂﬁ WHANBUAYAJIBHOI'O IIPOCKTA.

Tema 1.16. Aabaeruabl
U KETOHDI

Conep:xanue yueOHOro MarepuaJia

2/40

Anpneruanpl u ketoHsl. Knaccudukanus anpaeruioB u keToHoB. CTpoeHHe MpeesbHbIX albIeTHI0B. DJIEKTPOHHOE W MPOCTPAHCTBEHHOE
CTpOeHHE KapOOHWJIbHOM rpymnibl. ['omonmormueckuil psin, obmas Qopmyia, HOMEHKIATYypa W HM30MEpPHUs NpeAeibHBIX albAETHIOB.
®u3nvecKkre CBONCTBA NMPEAETbHBIX albAeTHI0B. XUMUYECKHE CBOWCTBA MPEIEIbHBIX allbJIETHOB: THAPUPOBAHNE; KaUeCTBEHHBIE PEaKIIUU
Ha KapOOHWIBHYIO TpyImy (peakiusi «cepeOpsHOro 3epkajia», B3aumMmopelictsue ¢ rumapokcuaoM menu (II)) m ux npumenenume s
00HapyXeHHs IPEIEIbHBIX aJbJIETHAOB B IPOMBIIIJICHHBIX CTOYHBIX BOJAX.

CamocrosiTeqibHast padoTa

Cocrasnenue kpoccBopaa mo teme «lIpruMeHeHne aabaerua0B U KETOHOBY

Tema 1.17. Ilonty4enue u
NpUMeHeHHe AJIbIern/10B
U KETOHOB

Conep:xanue yueOHOro MaTrepuaJa

2/42

[lomyuenne npemenbHBIX allbJETHUIOB: OKWCICHHWE CIUPTOB, TUapaTanus anerwieHa (peakuus KydepoBa). TOKCHYHOCTBH allbJeTHIOB.
[Ipumenenne dopmanbaeruia U aneTanbAeruaa. AIETOH Kak NpeicTaBUTENh KeTOHOB. CTpoeHue MOJeKynbl areroHa. OCoOeHHOCTH
peakIuy OKHCIICHUS arieTona. [[pumenenue areroxa.

CamocTosiTesibHasi padoTa

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

Tema 1.18. Kap6oHosbie
KHCJIOTBI

Conep:xanue yueOHOr0 MaTepuaJia

Kapbonossie kucnotel. Kiaccudukanuss m HOMeHKIaTypa KapOOHOBBIX KHCIOT. CTpOoeHHE NpeNeNbHBIX OJHOOCHOBHBIX KapOOHOBBIX
KHCJIOT. DJIEKTPOHHOE W MPOCTPAHCTBEHHOE CTPOCHHE KApOOKCHIHLHOHM TIpymibl. ['oMonoruueckuii psj u odmas Gopmyna npeaeabHbIX
OJTHOOCHOBHBIX KapOOHOBBIX KUCJIOT. PU3MUECKHE CBOMCTBA MpeNesIbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIIOT. XMMHUYECKHE CBOMCTBA

2/44
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MPENICBbHBIX OHOOCHOBHBIX KapOOHOBBIX KHCIOT (pPEeakiMM ¢ METallaMd, OCHOBHBIMH OKCHJIaMH, OCHOBAHMSMH M COJSMH) Kak
MTOATBEPKIACHUE CXONICTBA C HEOPTraHWYSCKUMH KHCIOTaMH. Peaknms sTepudukamun m ee oOpaTUMOCTh. BimsHuWe 3aMecTHTENcH B
YTIIEBOIOPOTHOM PaJINKaJIe Ha CHITY KapOOHOBBIX KUCIOT. OCOOEHHOCTH XUMHYECKHUX CBOHCTB MYPaBbHHOM KHCIIOTHI.

CamocTrosiTenbHasi padoTa

BrinonHeHne 3aruiaHUPOBaHHBIX TEXHOJIOTUYECKUX ONEPaLlil HHANBUAYAIBHOTO IPOEKTA. 1
Tema 1.19. Ilonyyenue u | Coaepxanue yueOHOro MaTepuaJia
IIpUMeHeHHne [lony4yeHne mpenenpHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCJIOT: OKHMCJIEHHE aJIKAHOB, AJKEHOB, IEPBUYHBIX CIIUPTOB, AalbAETHIOB. 2/46
KapOOHOBBIX KHCJIOT Baxnelilme mnpeacTaBUTENH KapOOHOBBIX KHCIIOT: MYypaBbUHAs, YKCycHass M OeH30iHas. Bpicime mpenenbHble U HempeleibHbIe

KapOOHOBBIE KHCIOTHI. OnTHYecKast n3oMepusa. ACHMMeTpHUYeCKHid aToM yriepoaa. [IpuMeHnerne kapOOHOBBIX KHCIIOT.

IIpakTH4eckoe 3aHATHE 2/48

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

CamocTrosiTesibHasi padoTa

CocraBnenue KoHCITeKTa 1o Teme «lIpumeHenne kapOOHOBBIX KHCIOT 2
Tema 1.20. Coxuble Conep:xanue yueOHOT0 MaTepHuaJia 2/50
el Crnoxusie 3¢upsl. CTpoeHHe W HOMEHKIATypa CIOXKHBIX 3(QHUpOB. MexkinaccoBas M30MepHus C KapOOHOBBIMH KucioTamMu. CriocoObl

MONTy4eHHs] CIOXKHBIX 3(hupoB. OOpatuMoCTh peakiuu dTepudukanuu. [IpuMeHeHne CIOXHBIX 3()HUPOB B MHIIEBOW W maphrOMepHOH

IMPOMBITIIJICHHOCTH.

CamocTrosiTeibHasi padoTa

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

JKupbl kak cioxkHble 3QHPHI TIHIEPUHA W BBICHINX KapOOHOBBIX KHCIOT. PacTUTenbHBIE M JKMBOTHBIC JKHPBI, X cocTaB. Dusnueckue

CBOWCTBA >KMPOB. XHUMHYECKHE CBOWCTBAa MXHPOB: T'HAPUPOBAHHME, OKHCJIEHHE. ['MApPOIM3 WM OMBUIEHHE MXHPOB Kak CHOCO0

MPOMBIIIIIEHHOTO TIOJIyY€HHS COJIeH BBICIINX KapOOHOBBIX KUCIOT. I[ppuMenenue sxupos.

CamocTrosiTeqibHast padoTa

ITonroroska npesenTaryu «Mputa. CHHTETHYECKHE MOIOIINE CPEJCTBA» 1
Tema 1.22. Morwomue Conep:xanue yueOHOro MaTepuasa 2/54
cpeacrsa MBpUIA KaK COJIM BBICIIMX KapOOHOBBIX KUCIOT. Moromiue cBoiicTBa Mblia. CHHTETHYECKHE MOOIIKE CPEJICTBA

CamocTrosiTeibHasi padoTa

BrlnosiHeHNE ynpa)XHEHNH B HAITMCAHUM peaKuil 1

Tema 1.23. IlonsiTHE 00

Conep:xanue yueOHOr0 MaTepuaJia
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yriieBojaax. VYrneBoasl. Kimaccudukanus yrieBogos. @u3nveckne CBONCTBA M HAXOXKACHUE YIJICBOJOB B mpupoze. [oko3a Kak ajabAeTHIOCIHPT. 2/56
MoHocaxapuibl. XWMUYeCcKre CBOWCTBA TIOKO3BI: AIMIIMPOBaHWE, ATKWIUPOBAHHE, CIIUPTOBOE M MOJOYHOKHCIOE OpokeHHe. OKCIEepPHMEHTATbHBIC
JTIOKA3aTeNbCTBA HAJIMYMS abJACTHIHON M CIIMPTOBBIX IPpyHI B rifoko3e. [lomydenue rimoko3pl. OpyKkTo3a Kak U30Mep TITIOK03bl. Prbo3a u
JIe30KCUpHu003a.
CamocTosiTeJIbHasi padoTa
Odopmierre npakTHYeCKONW YaCTH MHINBUIYAIBHOTO TIPOCKTA. 1
Tema 1.24. Ilucaxapuapl. | Conepixanue yueOGHOTo MaTepuaja
MMonucaxapuasl. Baxneitimue aucaxapupl (caxaposa, JIAKT03a, MaJIbT03a), UX CTPOCHUE M (PU3UUECKHE CBOMCTBA. [ MApOIN3 caxaposbl, JIAKTO3bI, MaJIbTO3bI, 2/58
Kpaxman u 1emirono3a Kkak OHMOJIOTHYECKUE TMOTUMEPHl. XUMHUYECKHE CBOMCTBA KpaxMana (THAPOIN3, KaYeCTBEHHAs! peakius ¢ HoIoM Ha
KpaxMaJ W ee MPUMEHEHHE UIA OOHApY)KEHHS KpaxMaia B MPOAYKTaxX MUTaHHA). XHUMHAYECKHE CBOWCTBA IIEIUTIOJIO3BL THUAPOIHU3,
o0Opa3oBaHKe CJIOXKHBIX 3QupoB. [IprMeHeHne u OHOIOTHYECKas poyib yrieBojoB. OKUCICHUE YTIIEBOJOB — UCTOYHHMK SHEPTUU JKUBBIX
OpPraHU3MOB.
CamocTosiTesibHasi paboTa
3amonaeHne Tabnubl « CpaBHATEIHHBIN aHATH3 CBOWCTB KpaxMalia U KIeTYaTKID 1
Tema 1.25 BoJsiokna Conep:xanue yueOHOro Marepuasa 2/60
INonsiTve 00 UCKYCCTBEHHBIX BOJIOKHAX Ha MPHMEPE allETaTHOT'O BOJIOKHA.
Tema 1.26. Conep:xanue yueOHOro MaTepuaJa
Npentnduxanus Wnentudukanys opraHuyecKux CoeMHeHNUN. ['eHeTHYeCKas CBSI3b MKy KJIaCCAMU OPTaHUYECKUX COCTUHECHUN. 1/61
OPraHu4YecKHuX KonTpoabnas padora Ne 3 «Kucnopoiconepkarine opraHndeckie BenecTBa» 1/62
COeTHHEHHI. IIpaKkTHYeCKoe 3aHTHE
[IpakTrueckas padora Ne6 «PenieHne 3KkCiepuMeHTaIbHBIX 33714 10 TeMe «[ 'eHeTndeckas CBA3bh MEXIy K1acCaMi OPraHUIeCKIX 2/64
COEJIMHEHUIN.
CamocTosiTesibHasi padoTa 3
CocTaBiieHre KpoccBOpaa
Tema 1.27. AMuHbI Coaepxanue y4eO0HOro0 MaTepuaJia
Awmwunsbl. [lepBrdHbIe, BTOpUYHBIE, TpeTHYHBIE aMUHBI. Kitaccuukalyst aMHHOB 110 TUIY YTIIEBOJOPOJHOTO pajliKaia U YUCTY aMHHOTPYIIIT 2/66
B MOJIEKyJe. ODJEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHME MPEACiIbHBIX aMUHOB. DU3MUYECKHUE CBOWCTBA aMUHOB. AMHUHBI Kak
OpraHMYECKHUE OCHOBaHWS: PEaKIWW C BOJOH, Kuciotamu. Peaknus ropenus. [lomyueHume aMWHOB alKWJIMPOBaHWEM aMMHaKa |
BOCCTAHOBJICHHEM HUTPOITPOU3BOIHBIX YIIIeBO0p010B. [IprMeHeHne aMuHOB B (papMaIieBTHUECKOM TPOMBIIUICHHOCTH.
CamocTosiTesibHasi padoTa
CocraBiieHre KOHCIIEKTa 110 TeMme «[IpuMeHeHre aMUHOBY 1
Tema 1.28. AunjauH Conep:xanue yueOHOro MaTepuasa 2/68

AHWINH KaK npeaACTaBUTCIIb APOMATHUYCCKHUX aMHUHOB. CTpOCHI/Ie AaHUJIMHA. HpI/ILII/IHLI oca0JIeHUsT OCHOBHBIX CBOMCTB aHHUIIMHA B
CpaBHCHUHM C aMUHAMU NPCACIILHOIO psaa. XUMHUYCCKHE CBOMCTBA aHMIJIMHA: B3aPIMOI[eI71CTBHC C KHCJIOTaMH, 6p0MHOI71 BOHOﬁ, OKHUCJICHHUC.
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PeaKHI/Iﬂ 3uHUHA. AHUJIMH KaK ChIpbC U1 TPOU3BOJACTBA AHUJIIMHOBBIX KpaCI/ITCJ]efl. CuHTE3BI HA OCHOBE aHUJIMHA.

CamocrosiTesibHasi padoTa

Coobmenue 1o Teme «lIpuMeHeHe aHIITHHA

Tema 1.29.
AMHHOKHCJIOTBI

Conep:xanue yueOHOro MaTepuaJia

AMuHOKHUCIIOTH 1 6enmkn. CocTtaB 1 HOMeHKJIatypa. CTpoeHHne aMHHOKHCIOT. | OMOIOTHYECKU# PsizT IpeebHBIX aMIHOKUCIIOT. M3oMepus
MIpENIeNbHBIX aMHHOKHUCIOT. (DU3WdecKue CBOWCTBA IIPENEIbHBIX AMHHOKUCIOT. AMHHOKHCIOTHI Kak aM(OTepHBbIE OpraHMYeCcKhe
COEJIMHEHMS.

2/70

KoncyabTanuu

CocraBnenue cpaBHUTENsHON TabmuIp! « T panckpunims. TpaHcsaaus

Tema 1.30. ITenTuanl

Conep:xanue yueOHOro Marepuasa

2172

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

KouncyabTanun

He3zameHnMbIe aMUHOKHUCIIOTED)

Tema 1.31. Beaku kak
NPUPOIHbIE
OnonoJMMepbl

Conep:xanue yueOHOro MaTepuaJia

2/74

benku kak npuponnsie Ouononumepsl. CoctaB u cTpoeHue OenkoB. OCHOBHBIE aMHMHOKHCIOTHI, OOpasymomue Oenku. XHUMHUYECKHEe
CBOWCTBA OEITKOB: THJIPOJIN3, ICHATYpalltsl, KaueCTBEHHBIE (I[BETHBIC) PEaKIINU Ha OCJIKH.

Ilpakmuueckasn paboma Ne7 «VccienoBanne CBOWCTB OSITKOBY.

2/76

Tema 1.32. 3nauenue
0eJIKOB

Cogaepxanue yueO0HOro MaTepuaJia

HpeBpameHHﬁ 0OeIKoB ITUIIH B OPraHu3Me. buonoruyeckue (I)YHKLII/II/I OCJIKOB. I[OCTI/DKGHI/IH B U3YUYCHHU CTPOCHHA U CUHTC3a OCJIKOB.

2/78

Koutpoabhas paGora

2/80

KoncyasTanuu

«CTpyKTYypBI O€JIKa U eTo AeCTPYKTYPUPOBAHHE)
«buonornueckue GpyHkun O6EIKOBY»

«benkoBas 0CHOBa UMMYHHUTETa»

«AMUHOKHUCIIOTHI — aM()OTEPHbIC OPraHMYECKHE COSTUHEHHUSD»
CocraBieHue KpoccBopaa

Hroro 3a I cemectp:

MaxkcuManbHas yueOHasi Harpy3ka

120

Oos13aTesibHast ayIMTOPHAA YueOHasi HATPY3Ka

80

B TOM YHUCJI€:

IIpakTH4eckue 3aHATHSA

14

15




CamocTrosiTeibHasi padoTa 00y4Yaromerocs

32

KoncyasTanuu 6
B TOM YHCJIE CAMOCTOSITeIbHASI pa00Ta HAJl HHANBHAYATbHBIM MPOEKTOM 8
II cemecTp
Tema 1.33. Copep:xkanue y4e0HOro mMaTepuajia
A3zoTcoepikamue _
reTepoNMKINIecKHe A3zoTcoaepixarine TETEPOLIMKIIIECKHE COSMHEHMUA. [Tuppon u mupuIWH: dIEKTPOHHOE CTPOCHHE, APOMATUIECKHII XapaKTep, pa3indnue B 2/2
COeINHEHUs IMPOABJICHUM OCHOBHBLIX CBOUCTB.
CamocTrosiTesqibHasi padoTa
[ToaroroBka npakTUYECKOW YaCTU WHIUBUAYAJIBHOTO TIPOEKTA. 1
Tema 1.34. Conep:xanue yueOHOr0 MaTepHaja 2/4
HyxnennoBble kucaoTel | HykinenHOBBIE KHCIOTHL: cocTaB U cTpoeHne. Ctpoerne Hykieotu0B. Cocta HykiaenHOBBIX KucioT (JIHK, PHK). Pons HykimenHOBBIX
KHCJIOT B JKUSHCACATCIIbHOCTH OPraHU3MOB.
CamocTosiTeqibHasi padoTa 1
[TonroroBka COOOMICHHUS TTO TeMEe «XUMHUS U OMOJIOTHS HYKJICHHOBBIX KHUCIIOT
ITonroToBKa Mpe3eHTAINH K 3alUTe WHANBHTyaIbHOTO MTPOEKTa.
Tema 1.35. Conep:xanue yueOHOro MaTepuaJa
Beicokomoutekyasipabie | BricokoMouekysipHbie coeinHeHusl. OCHOBHBIC TOHSATHS BBICOKOMOJICKYJISIPHBIX COCIMHEHHI: MOHOMEp, MOJUMED, CTPYKTYPHOE 3BEHO, 2/6
COeTUHEeHUS. crenieHp monmMepm3anmn. Knaccudukarms noiauMepoB. OCHOBHBIE CIOCOOBI MOYYEHHUS! BHICOKOMOJIEKYIISPHBIX COSAMHEHWH: PeaKinu
MOJIMMEpH3allui ¥ ToNuKoHaeHcau. CTpoeHne W CTPYKTypa MOJIHMEPOB. 3aBHCHMOCTh CBOWCTB TIOJIMMEPOB OT CTPOSHHS MOJIEKYII.
TepMomacTHUHBIE U TepMOpEaKTHUBHBIE MOIMMepHl. [IpoBossmue opranndeckue noaumepbl. KomnosutHeie mMatepuansl. IlepcriekTrBb
MCIIOJIb30BaHMs KOMITO3UTHBIX MaTepuanoB. Kiraccudukanus BomokoH. CuHTeTHYeCKHE BOJOKHA. [lommadupHble U monnaMuHbIe BOJIOKHA,
X CTpoeHme, cBoricTBa. IIpakTHueckoe ucnoib3oBaHWe BOJMOKOH. CHHTETHYECKHE TUIGHKH: W3OJIALUS Ul MPOBOJOB, MEMOpPAaHBI st
ONPECHEHMSI BOIbI, 3AIUTHBIC TUICHKHU )11 aBTOMOOUJICH.
CamocTrosiTeibHasi padoTa
JopaboTka MHANBUIYaTBHBIX IIPOSKTOB C yUETOM 3aMeYaHUi 1
Tema 1.36. Conep:xanue yueOHOro MaTepuaJa
MepcnexTuBpl Hogsie TexHOIIOTHMY TalbHEUIIETO COBEPIICHCTBOBAHUS MOJIMMEPHBIX MaTepraioB. CHHTETUYECKHUE IJICHKH: TUIACTBIPH, XUPYPTUIECKUE 2/8
HCTOJIB30BAHNA noBs3ku. HanoTexHomoruu
MOJIMMEPHBIX CamocTosiTesibHas paGoTa
MaTepUuaJI0B B MCIULIUHE Hpe3eHTaHI/II/I no teme «Hanorexnomorumy 2
IToaroToBKa 3aKIIFOYNTENFHON YaCTH WHIUBUAYAIBHOTO IPOCKTA
KonTpoabHas padora 2/10

16




Pasnen 2. TeopeTuyeckne 0CHOBbLI XMMUH

Tema 2.1. CTpoeHue
aToma.

Conep:xanue yueOHOro MaTepuaJa

Crpoenune BemectBa. CoBpeMeHHass MOAETb CTpoeHus atoMa. yamusm snekTpoHa. KBanToBbie uncna. PacnpezaeneHue 31eKTPOHOB 11O
JHEPTreTHYECKUM YPOBHSM B COOTBETCTBHH C NMPHHIUIIOM HaMMEHbBIICH SHEPTHHU, TPABUIOM XYyHJA W MPUHIUIOM [laymu. DiekTpoHHAs
KoH(urypanus aroma. Kimaccudurarusi XUMHIECKUX AIIEMEHTOB (s-, p-, d-amemeHTsl). OCHOBHOE W BO30YXK/IEHHBIE COCTOSHUS aTOMOB.
BasieHTHBIE 3JIEKTPOHBL.

2/12

CamocTrosiTesibHasi paboTa

[TonroroBka mpe3eHTAINH K 3alUTe WHANBHUIyaIbHOTO MTPOEKTa.
Koncnekt mmo teme

Tema 2.1.1. Ctpoenne d-
3J1€eMeHTOB

Conep:xanue yueOHOro Marepuasa

2/14

OCOOEHHOCTH CTPOCHUS SHEPreTUUECKUX YPOBHEH aTOMOB d-3JIEMEHTOB.

CamocTosiTesibHast padoTa

[MoxroroButs coobmenmne «llprumenenne coennaeHwA d-3I€MEHTOBY
CocTaBlieHHE CIHCKA NCIOJIB30BAHHOM JIMTEPATyphl K TEME HHIANBUAYAIBHOTO NMPOEKTa

Tema 2.2.
Ilepuoguyeckas cucrema
XHMHYECKHUX 3J1eMEHTOB
JA.A. Menaeneena.

Conep:xanue yueOHOro MaTepuasa

[Tepuoauueckas cucrema xumuueckux sieMeHToB .M. Menneneea. @usnueckuii cmbicn Ilepuonnueckoro 3akona .M. Menaeneesa.
[IpyunHbBI U 3aKOHOMEPHOCTU U3MEHEHUS CBOMCTB 3JIEMEHTOB UM MX COCJIMHEHUH 10 MepruojaM U rpynmnaM. MupoBo33peHUECcKOe U HAyYHOE
3Hauenue [lepuonnueckoro 3akona JI.M. Menneneesa. [Iporuossl .M. MenneneeBa. OTKpBITHE HOBBIX XUMUYECKUX DJIEMEHTOB.

4/18

CamocTrosiTesibHast padoTa

[ToaroTroBka gokiana o teme «3HadeHue [lepuoamaeckoro 3akoHa u [lepnoanueckoit cucteMsl xuMudeckux daemenToB J.W. Menaeneena
JUTsl pa3BUTHUSI HAYKW U TIOHUMaHUS XMMHYECKOM KapTUHBI MHUpPa, II00AIbHBIX IIPOOJIEM, CTOSIIUX MEePe]T YeT0BEUSCTBOM
[loaroToBka K 3allTe HHAUBUAYAIBHOTO NPOEKTA

Tema 2.3. DiieKTpoHHas
NpUPOAA XUMHYECKO
CBSI3H.

Coaepxanue y4e0HOro MaTepuaJia

DIeKTpOHHAS MPUPOIA XUMUUIECKOHN CBSA3H. DIEKTPOOTPULIATEILHOCTh. KOoBaleHTHAs CBSI3b, €€ PA3HOBUIHOCTH M MEXaHHU3MBI 00pa30BaHHUS
(0OMeHHBIN M TJOHOPHO-aKIIeNTOPHBIN). loHHas cBs3b. MeTaiunueckas CBsizb. BomopoaHas cBsi3b. MEKMOJIEKYIIPHBIE B3aUMOICHCTBHSL.

2/20

CamocTosiTesibHasi padoTa

CocraBieHne AJIrOprUT™MA 110 TEMC «THUIIBI XUMHUYECKOH CBSI3M»

Tema 2.4.
Kpucrampnuyeckue u
amopdHbIe BelecTBa.

Conep:xanue yueOHOro MaTepuaJia

Kpucrannmueckue u amopdHble BemecTBa. THIBI KPUCTALUTUYECKUX PEHICTOK (aTOMHas, MOJIEKYJSpHas, WOHHAs, MeTajuTn4ecKas).
3aBUCUMOCTh (PU3MYECKHX CBOMCTB BELIECTBA OT THIA KPUCTALIMYECKOW perieTku. [IpmumHbl MHOrooOpasus BemiecTB. COBpeMEHHBIC
NPEACTABICHHUS O CTPOCHUH TBEPJBIX, KHUJIKUX U ra3000pa3HbIX BemecTB. JKuaKie KpUCcTalIbl.

2/22

CamocTosiTesibHast padoTa

CocTtaBiieHue KOHCIIEKTa 0 TeMe « T UITbl KpUCTAIUIMYECKUX PEIIETOK)»




Tema 2.5. XumMuueckue

Conep:xanue yueOHOro MaTepuasa

peaximuu. Xumuueckne peakuuu. ['oMoreHHble U rereporeHHele peakiuuu. CKOPOCTh PeaKlnH, ee 3aBUCUMOCTh OT Pa3iIMYHbBIX (PaKTOPOB: MPUPOIBI 3/25
pearupyronmx BelecTB, KOHIEHTPAI[MH pEearnpyrolmx BemecTB, TeMmieparypsl (mpasmio Bant-I'odda), mmomamm peakunonHOM
MOBEPXHOCTH, HAIMYMS KaTalu3aropa. DHEpPrus akTUBaUKu. AKTUBUPOBaHHbIN KoMiuieke. KarannsaTops! u katanu3. Ponbs katann3zaTopoB
B IIPUPOJIE ¥ TPOMBIILICHHOM MPOU3BOJICTBE.
KonTpoabnas padora Ne 4 1726
CamocTosiTeJibHasi padoTa
CocraBieHne KOHCIEKTa 10 TeMe « TUIbl XUMHUYECKON peaKIim 2
3anyra HHIMBHIYATBHOTO TIPOCKTA
Tema 2.6. [lousiTue 00 Copnep:xanue yueOHOro MaTepuaJia
HTAIBINM W IHTPOIUN. | TTopgrye 06 JHTANBIMKM U SHTpOIMH. DHeprus I'm66ca. 3akon I'ecca m cmencTus u3 Hero. Temnoble SPdEKTh XMMHUECKHX PEaKIHil. 2/28
Tepmoxumudeckre ypaBHeHUs. OOpaTUMOCTh peakiii. XuMu4eckoe paBHOBecre. CMeIeHne XUMUYECKOTO PaBHOBECHS O] ACHCTBUEM
pasin4HBIX (DaKTOPOB: KOHLEHTPALMH PEAreHTOB WM IPOIYKTOB PEAaKLUMH, AABICHHS, TeMreparypsl. Posib cMerneHus paBHOBeCUS B
TEXHOJIOTMUYECKUX MTPOIECCax.
KoncyabTanuu
IToaroroBka noknaaa Ha TeMy «Poib cMeleHHs paBHOBECHS B TEXHOJIOTMYECKUX MPOLIECCax). 1
Tema 2.7. lucnepcubie ¢ | Conepxxanue ydeOHOro MaTepuaia
ucrembl. Kontonansie Hucnepcusie cuctembl. Kommounusle cucremsl. McrtunHble pactBopbl. PacTBOopenme kak ¢usuko-xumudeckuid mponecc. CrocoOb 4/32
cucrembl. McTuHHBIE BBIPKEHHSI KOHLEHTPALUU PACTBOPOB: MACCOBasl JA0JIs PACTBOPEHHOI'O BEIECTBA, MOJISIPHAS M MOJISUIbHAsI KOHLEHTpauuu. TUTp pacTBopa
PacTBOPBI. Y TUTPOBAHUE.
KoncyasTanuu
2
«OMyIIBCUH U CYCTIEH3UH B CTPOUTEIILCTBE, UIIEBOM M METUILIMHCKOW MPOMBILUIEHHOCTH, KOCMETHUKE)
«3HayeHue reyell B OpraHn3alyy )KUBOH MaTepHH, B IPUPOAE, OBITY U Ha IPOU3BOACTBE
«CuHepesunc kak GaxkTop, ONpeAesSIFOIUN CPOK TOTHOCTH MPOILYKIIMK Ha OCHOBE TeJei
«CBepThIBaHHE KPOBH KaK OMOJIOTHYECKHI CHHEPE3HC, ero 3HaUeHUe»
Tema 2.8. Peaknuu B Cogaepxanue y4eOHOro MaTepuaJia
pacTBOpax Peakuun B pacTBopax 3JeKTpoiauToB. KauecTBEHHbIE peakUMH Ha MOHBI B pacTBope. KHCIOTHO-OCHOBHBIE B3aMMOJEHCTBHS B PACTBOPAX. 2/34
3JIEKTPOJINTOB. AmdotepHocTs. MoHHOE mTpou3BeaeHe Bobl. BogopoaHsiii mokaszarens (pH) pactBopa.
Tema 2.8.1. I'maponus Coaepsxanue y4e0HOro MaTepuaJia
coten Onpenenenne rugponuza. CymHocTs rugponnsa. [Maponu3 opraHuuecKux M HEOpraHUuecKux BemiecTB. llpoueccsl, mporekaromuye npu 2/36

TUAPOJIHU3C 110 KAaTUOHY, IO AaHUOHY. 3HadeHue ruapojin3a B OHOJIOTHYECKUX OOMEHHEIX nponeccax. HpI/IMeHCHI/Ie ruapojin3a B
ITPOMBITIJIICHHOCTH.

18




KoncyabTanun

[ToaroroBka cooOueHH IO TEMaMm: 2
«DNEKTPOIN3 PACTBOPOB AIIEKTPOIUTOBY
«OQNEKTPOIN3 PaCIIaBOB HIEKTPOIUTOBY
«ONEKTPOIUTHIECKOE [TOJyIeHUE U pahUHUPOBAHIE MEIN»
Tema 2.9. Coaeprxanue yueOHOro MaTepuaJia
OxucanTeabHo- OKHCIINTENTbHO-BOCCTAHOBUTENbHBIE pPEakUH B TNPHUPOJE, INPOUZBOACTBEHHBIX MPOIECCaX W IKHU3HEACITEIHHOCTH OPTraHU3MOB. 2/38
BOCCTAHOBHUTE/IbLHbIE OKHCIUTETFHO-BOCCTAHOBUTENBHBIN TOoTEeHIMAN cpenbl. Juarpamma Ilyp6s. [loBemeHnue BemmecTB B cpegax ¢ pa3HbIM 3HaueHHeM pH.
peaKiuu. MeToapl 3IEKTPOHHOTO U 3JIEKTPOHHO-MOHHOT0 OajlaHca.
Tema 2.10. Conep:xanue yueOHOro Marepuasa
FanpBannyeckni XUMHUYECKHE UCTOUYHHUKH ToKa. CTaHIapTHBIA BOIOPOJHBIN 251eKTpo 1. CTaHIapTHBIHM 3J€KTPOAHBIN MOTEHIINA CUCTEMBI. PsiT cTaHIapTHBIX 2/40
dJIEMEHT ANIEKTPOJIHBIX MOTCHIIMANIOB. HanpaBiieHHe OKUCIUTEIbHO-BOCCTAHOBUTENBLHBIX PEaKIIUHL.
Tema 2.11. Danekrponu3. | Coagep:kanue yueGHOro MaTepuasia
DIeKTpOIN3 PacTBOPOB U paciiaBoB cojeit. [Iporeccrsl, mpoTekaromue Ha KaToae U anoje. [IpakTuueckoe MpUMEHEHUE AIIEKTPOIn3a IS 2/42
MOJTYYEHUsI IeJIOYHBIX, ETOYHO3EMENIbHBIX METAJJIOB U aJIIOMHHUSI.
Tema 2.12. Koppo3usi Conep:xanue yueOHOro MaTepuaJia
MeTa1108 Buibl Koppo3uu MeTaioB. XMMU4ecKasi KOppo3usi. DIeKTpoxuMuieckas kopposusi. Ckopocth Koppo3uu. CriocoObl 3alIUThl METAIOB 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
XapaKTepuCTHKA O6mas xapakrepuctuka neMeHToB IA—IIIA-rpynn. Okcuasl U MepOKCHUIBl HATPUS W Kaiusl. Pacro3HaBaHMe KaTHOHOB HATPHUS M KaJWs.
3nemenToB IA-IIIA- Conu HaTpwsi, Kayus, KaJbllisd W MarHus, UX 3HA4YeHHE B MPHUPOJE W JKU3HU 4YeloBeKa. JKeCTKOCTh BOJABI M CHOCOOBI €€ yCTpaHEHHS. 4/48
rpyni. KommyiekcHbIe CoeAMHEHNSI JIIOMUHMS. AJTIOMOCHIINKATHI.
KouncyasTanun
«Kanpuuii B mpupoge, ero 6MoJIoruuecKast poib» 2
Tema 3.2. Metanasl IB— | Cogep:kanune yueGHOro MaTepuajia
VIIB-rpynn Mertannet IB-VIIB-rpynn (Meap, GuHK, XpoM, Mapraden). OcodeHHocTn ctpoeHus: atoMoB. O0mue Gu3nuecKkue 1 XMMHUIECKUE CBOMCTBA. 4/52
[Monyuenue m npumenenue. OKCHUABI U THIAPOKCHIBI ITHX METAIIOB, 3aBHCUMOCTh MX CBOWCTB OT CTETNICHW OKHUCIICHHS DJIEMEHTA.
Baxneiimme conn. OKuCIUTEIbHBIE CBOWCTBA COJIEH XpOMa M MapraHIia B BbICIIEH cTeneHn OKMcieHns1. KoMiiekcHbIe COeMHEeHNs XpoMa.
CamocTrosiTesbHast padoTa
CocTaBieHue KpoccBopAa 1o TeMe «MeTaylibl MOO0YHBIX TPYII 2




Tema 3.4. O0masn

Conep:xanue yueOHOro MaTrepuasa

XapaKTepuCTHKA OObmast xapakrepuctuka s1eMeHToB IVA-rpynmel. CBoiicTBa, monydeHue W mpuMeHeHue yrisg. CHHTe3-ra3 Kak OCHOBa COBPEMEHHOU 4/56
1eMEHTOB IVA-Tpynue.. IPOMBIIIIEHHOCTH. AKTHUBHPOBAaHHBI yroip Kak azacopOeHT. HaHocTpykTypsl. MupoBbsle AOCTIKEHHSI B 00JacTH  CO3IAHUS
HaHOMAaTEpHAIOB. DJIEKTPOHHOE CTPOSHHUE MOJICKYJIbl yrapHoro rasa. [lomy4yenne u npuMeHeHHe yrapHoro rasa. buojgorudyeckoe aeictsue
yrapHoro raza. Kapouapl kanbims, aqroMuHus U skenesa. KapOonatsl u ruapokapbonatsl. KpyroBopot yriepona B KMBOW M HEKHUBOU
npupone. KauectBeHHast peakuuss Ha KapOoHaT-noH. dusndeckne M XxuMudeckue cpoiictBa KpeMHus. Cumanbel ¥ cumunuabl. Oxcun
kpemHus (IV). KpemaueBbie Kuciiotsl U ux coyu. CHIMKaTHbIE MUHEPAJIbl — OCHOBA 36MHOH KOPBI.
CamocTrosiTesibHasi padoTa
[ToaroroBka KOHCHEKTa MO TeMe «AJUIOTPOITHBIE MOAUGDHUKAIIMN YTIIEPOIay 2
Tema 3.5. O6man Conep:xanue yueOHOro MaTepuasa
XapaKTepucTHKa OO0mast xapakTepucTuka 371eMeHToB VA-rpynmsel. Hutpuapsl. KauecTBeHHast peakiysi HA HOH aMMOHHMsS. A30THAs! KACJIOTA KaK OKHCIIHTEINb. 4/60
3IEMEHTOR VA-TPyIILL. Hutpatsl, ux ¢pusndeckrie 1 XUMHYECKHE CBOWCTBA, MpuMeHeHre. CBONCTBa, monydeHue u npumeHerne Gocdopa. @ochun. DochopHbie u
nonudocdopHbie KUCIOTHL. bruonornyeckas poss Gocdaros.
CamocTosiTesibHasi padoTa 2
Beinonsuenye ynpaxHeHuil B HAMCAaHUY YPABHEHUH XMMUUECKUX PEAKLUH B MOJIEKYJIIPHOM, HOHHOM M COKpallleCHHOM HOHHOM BUJIE.
Tema 3.6. O0masn Conep:xanue yueOHOro MaTepuaJia
XapaKTepucTuka OObmas xapakrepuctuka 3neMeHToB VIA-rpynmnsl. OcoOble cBOMcTBa KOHLEHTPUPOBAHHOM CepHOI KHCIOTHl. KauecTBeHHBIE peakuu Ha 2/62
1eMenToB VIA-rpynms. cynbpun-, cyabpur-, u Cynb(aT-uOHbL.
CamocTosiTesibHasi padoTa 1
BeinosiHeHne ynpaXHEHUH B HAITMCAHWU YPAaBHEHUH XUMHUYECKHX Peakiiii B MOJIEKYJISIPHOM, HOHHOM U COKPAaIlICHHOM MOHHOM BHJIE.
Tema 3.7. O0mas Coaepxanue yueO0HOro MaTepuaJia
XapaKkTepUCTUKA Obmas xapaktepuctuka 531aeMeHTOB VIIA-rpymmel. OcobeHHoctH xumuu — ¢Topa. l'aloreHoBOIOpPOABI M HX  IIOJyYCHHE.
ajiemeHToB VIIA- l"anoreHoBOAOPOIHEIE KHUCIOTHI M WX coiu. KadecTBeHHBIE peakIuy Ha TaJloreHWA-WOHBL Kuciopomacomepikariue COSIWHEHUS XJIOpa. 2/64
rpynmsbl. IlpuMeHeHue rajIoreHOB M MX BaXKHEHIINX COeIMHEHUI.
KouncyabTanun 1
[IpumMeHeHue rajJoreHOB U UX COSANHEHUH
Tema 3.8. Baaropoannsie | CogepskaHue y4e0HOro0 MaTepuaJia
rassl WuepTHbIe nin 6I1aropoHeIe ra3bl: TMOJI0KEHNE B IEPHOANIECKOl cucteMe XxuMuideckux anementoB [I.11. Meneneea, CTpoeHHE aTOMOB, 1/65
obmras xapakrepuctuka. Ouznveckne u XuMuueckue cBorictBa. OCHOBHBIE coeiHeH s [IpuMeHeHre 0JIaropoTHBIX Ta30B.
KontpoasHas padora NeS. 1/66

CamocTrosiTenbHast padoTa

[ToaroToBka mpe3eHTaINH 1O TeMe «MeTauTb)

Tema 3.9.

Conep:xanue yueOHOro MaTepuaJa
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Npennduxanus
HEOPraHM4YecKuX
BellecTB U HOHOB.

OO01Me TPUHITUITBI XUMUYECKON UICHTU(PUKAIINY U KOJIMYSCTBCHHOTO aHAIM3a BEIISCTB Ha OCHOBE M3YUYCHHBIX PaHEe 3aKOHOMEPHOCTEH
XHMHYECKUX TMTPOIIECCOB U CBOMCTB HEOPTraHMUECKUX BellecTB. KauecTBeHHBIN aHaIN3 U KOJIMYECTBEHHBIN aHaIN3. XUMUYECKUE METO/IbI
aHanan3a, GU3NKOXUMHYISCKAE METOIbI aHAIHM3a M (PU3MIECKAe METOIbI aHaIn3a. KadecTBeHHBIC aHATMTHYSCKHUE PEaKITHH.

['eneTnueckas CBsI3b MEXKIY KJIaCCAMH HEOPTaHUYECKUX COCTUHEHUI.

2/68

IIpakTH4yeckoe 3aHATHE

IIpakTudeckas padora Ne§ «Perenne s3KciepuMeHTaIBHBIX 33/1a4 110 TeMe «I eHeTndecKast CBSI3b MEXAY KiaccaMu HEOPraHMIeCKUX 2/70
COEJIMHEHUIN.
CamocTosiTesibHasi padoTa
CocTaBiieHne TaOIHUIIBI TT0 CHCTEMATH3AIUY 3HAHUH 110 TeMe «OCHOBHBIE KITACCH XUMHYIECKHUX COSAMHEHHI) 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 xumuH. Mcrounnkn xumudeckorr nH(opmaruu. [lonck mHpOpManmy mo Ha3BaHHUAM, HISHTH(PHUKATOPAM, 2/72
XUMMH. CTPYKTYpHBIM opMyiaM. XUMHYECKANH aHaIn3, CHHTE3, MOJCIHPOBAHNE XWMHYECKHX IPOIIECCOB W SIBIEHUH KaK METOIBI HAYIHOTO
nmo3HaHus. MaTeMaTHYecKoe MOJCIMPOBAHKME MPOCTPAHCTBEHHOI'O CTPOSHHS MOJICKYJ OpraHu4eckux BeriecTB. COBpPeMEHHbIC (DH3HKO-
XUMHUYECKHE METOJIbI YCTAHOBJICHHSI COCTaBa U CTPYKTYPHI BEIIECTB.
CamocrosiTesibHast paboTa
IlonroroBka koHcmekTa 110 TeMe «CoBpeMeHHbIe (PU3NKO-XUMHUYECKHE METO/Ibl YCTAHOBIICHHUS COCTaBa U CTPYKTYPHI BEIIECTBY. 1
Tema 4.2. Xumus u Conep:xanue yueOHOro MaTepuaJa
310POBbeE. Xumuss U 310poBbe. JlekapcTBa, (epMEHTHI, BUTAMHHBI, TOPMOHBI, MHUHEpaJbHbIC BOJIbI. [IpoOieMbl, CBS3aHHBIE C MPUMECHEHHEM 2/74
JIEKapCTBEHHBIX MPENapaToB. BpeaHbie mpuBBIYKHN U (PaKTOPHI, pa3pyIIaroIne 3I0pOBhe (KypeHHe, yIIOTpeOIeHNe alTKOT oIS, HAPKOMaHUS).
PammonansHoe nuranue. [Tumessie 1o6aBku. OCHOBEI MUIIIEBOA XUMUH.
CamocTosiTesibHast padoTa
CocTaBiieHre KpoCcCBOpAa Mo TeMe «BuTaMuHb 2
Tema 4.2.1. Xumus B Conep:xanue yueOHOro MaTepuaJa 2/76
MeaulHHe IIpakTu4yeckoe 3aHATHE
JlexapcTBEeHHBIE MTpenapaThl: XKMUYECKOE CTPOCHUE, XapaKTEPHBIE XUMHUYECKHE CBOWCTBA, CIIOCO0BI TTonydyeHus. Pa3paboTka JiekapcTs.
XHUMHUYECKHE CEHCOPBI
Tema 4.3. Xumus B Conep:xanue yueOHOro MaTepuaJa
NOBCEeTHEBHOM KU3HH. XuMus B MIOBCETHEBHOHN JKU3HU. MOIOIIHE W YUCTSIIHNE CpeAcTBa. PememnenTsl, mHCeKTUITUABI. CpencTBa JIMYHON THTUEHBI U KOCMETHKH. 2/78
IIpaBuita 6e3omacHO pabOTHI ¢ EAKUMHU, TOPIOYMMHU U TOKCUYHBIMH BEIIECTBAMH, CPEJCTBAMH OBITOBOW XUMUHU.
XHMHUS ¥ CeNTbCKOE X03s1icTBO. MUHEpabHble ¥ opranndeckue yaoopenus. CpeacTsa 3aiuThl PACTEHHUM.
IIpakTHyeckoe 3aHATHE 2/80

[Mpaktudeckas padora No9 «XuMusi KOCMETUYECKUX CPEJICTBY
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CamocTrosiTesibHasi paboTa

ITonroroBka KoHCHekTa o TeMe «CpeacTBa JINYHOM TMTMEeHBl U KOCMETHKI 1
IToaroToBKa IPE3EHTAIINH 110 TeMe «XUMUS B OBITY» 1
Tema 4.4. Xumus B Conep:xaHue yueOHOr0 MaTepHaJa
NPOMBINIIEHHOCTH. Xumust B npombinuieHHOCTH. OOmmme MpeAcTaBieHUs] O MPOMBIIIICHHBIX CIIOCO0aX IMONyYeHHs XHUMUYECKHX BellecTB (Ha MpHuMepe
NPOM3BOJCTBA aMMHaKa, CEpHON KHcHoThl). [IpombinmieHHas opranudeckas xuMus. Cbpbe AN OPraHMYECKOH NPOMBIIUICHHOCTH. 4/34
[Ipobnema 0TX010B 1 MOOOYHBIX MTpoayKTOB. Hanbosee kpymHOTOHHa)KHBIE TPOM3BOACTBA OPraHUYECKUX coeluHeHuil. UepHas 1 LBeTHas
MeTasuryprusi. CTEKII0 ¥ CHIIMKAaTHAsE IPOMBIIIUIEHHOCTb.
CamocTrosiTesqibHasi padoTa
[ToaroroBka koHcnekTa 1o Teme «IIpobiemMa 0TX0J0B ¥ MOOOYHBIX TPOYKTOBY. 2
Tema 4.5. Xumus u Copnep:xanue yueOHOro MaTepuaJia
JHEpreTuka. Xumust 1 sHepreTuka. [IpupoaHbie UCTOYHUKHU YIIIeBOAOPOAOB. [IpHpoaHbIi U MOMYTHBIH HeQTSHON Ta3bl, UX COCTaB M HMCIOJIb30BaHHE.
CocraB mHedtu u ee nepepadborka. Hedrenponykrel. OxtanoBoe uncio OenznHa. OXpaHa OKpYyKaroIei cpeapl npu HedTemnepepadoTke U 2/86
TPAHCHOPTUPOBKE HEPTENPOAYKTOB. AITbTEpHATUBHBIE HCTOYHUKH DHEPTHH.
CamocTrosiTesqibHasi padoTa
[Toaroroska npesenrtanyu 1o TeMe «CoctaB He()TH U ee nepepadoTKay. 1
Tema 4.6. Xumus B Conep:xanue yueOHOro MaTepuaJia
CTPOHTEILCTRE. Xumus B ctpoutenscrse. Llement. beron. Ilog0op onTuManbHBIX CTPOUTENIBHBIX MAaTEPHAJIOB B IPAKTHYECKOH JESITENbHOCTH YeJIOBEKa. 2/88
CamocTrosiTesibHasi padoTa
[ToaroroBka KpoccBOpAa MO TeMe « XUMHUS B CTPOUTEIILCTBEY» 3
Tema. 4.7. Xumus u Conep:xanue yueOHOro MaTepuaJa
JKOJIOT M. XUMHUS U 3KOJIOTHS. XUMUYECKOE 3arPsS3HEHHUE OKPYKaOIeH cpeibl U ero nocieacTBus. OxpaHa ruapocdepsl, HouBbl, aTMOChepbl, QIIOPHI 2/90
U (ayHbl OT XMMUYECKOr'0 3arpsi3HEHHUS.
Koutpoabnas padora Ne 6 2/92
Hroro 3a Il cemecTp:
MaxcumanbHasi ydeOHas Harpy3Kka (Bcero) 138
Oo6s13aTe/IbHASI AyAUTOPHAsi yueOHasi HATPY3Ka ( BCero) 92
B ToMm uncie:
IpakTnyeckue 3aHATHS 6
CamocTosiTeibHasi padoTa 00yuaronierocs (Bcero) 38
Koncyabranuun 8
B TOM YHCJIe CAMOCTOsITe/IbHAsI pa0oTa HaJl HHAMBHIYAJIbHBIM IIPOEKTOM 10

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

3.1. MatepuajibHO-TEXHHYECKOE O0ecrieueHne
[TporpaMMmsbl yueOHOTO MpeaMeTa peaiu3yeTcs B yueOHOM KaOMHEeTe XUMUHU
O6opynoBanue yaeOHOT0O KabHHeTA:
-pabourie MecTa 00yUYarOIIUXCS
-pabodee MecTo IMpernoaaBaTess
-KJIaccHas JJocKa
-KOMITBIOTED, TEIEBU30P.
-1Kad BBITSHKHOM, JUCTUILIATOP, TEPMOCTAT, My(esibHas M€4b, 30HT BBITSKHOM,
rpadomnpoekrop, pH-meTp, HeHTpudyra, CymmabHbIN mKad, BEChl 3JI€KTPOHHBIC
1ab0paTopHbIE, MUKPOCKOIIBI.
-y4eOHBIE CTEH/IBI
-mKadbl A1 XpaHEeHUs1 y4eOHO-METOANYECKOro o0ecneveHus npeamMera
3.2. UudopmanuonHoe odecrieyeHue 00y4eHus
OcCHOBHBIC HICTOYHUKHU:
1. Ia6puensa O.C. Xumus. 10 kmacc. Yrryonenusnid ypoBeHb: yueouunk/O.C.
I"a6puensin, U.I'. Octpoymos, C.1O. [Tonomapes.- 7-e uza.- M.: IIpoda, 2019.- 368c.
2. Ia6puensa O.C. Xumus. 11 wmacc. YrmyOnennsiit yposens, 2018. O.C.
I"a6puensn, I'.I'. JIvicoBa.- 6-¢ u3a.- M.: Ipoda, 2019.- 397c.
JlonoTHUTeIbHbIE UCTOYHUKH:

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

["a6puensin.-5-¢ m3a.-M.: [Ipoda, 2018.- 223c.

3. Tynukun E.M. Xummsa. B 2 x 4. Y1 OO6mas u HeopraHuveckas XuUMHS
[Dnextponnslii pecype]: Yueonuk mis CI1O/ E.M. TynukuH. 2 € u3a. ucrp. u 1o — M.:
WM3narensctBo  «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 Opranndeckast Xumusi [DneKTpOHHBIN
pecypc]: Yueonux qia CIIO/ E. U. Tynukus. 2 e uza. ucrp. u gomn. — M.: M3aarenseTBo
«Opaiity, 2019. — 194 c. Pexxum noctyna: 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 (onummnuaaa «[lokopu BopoObeBbI TOPHI»).
www.hemi.wallst.ru (O6pa3oBaTeIbHBIN CAUT JIS KOJIBHUKOB «XHUMHS»).
www.alhimikov.net (O6pa3zoBaTenbHBIN CAUT TSI ITKOJIBHUKOB).
www.chem.msu.su (DnekTpoHHas OMOIMOTEeKa MO0 XUMUH ).
www.enauki.ru (HHTepHeT-u3/1aHue Ui yuutenei « EcTecTBeHHbIe HAYKN»).
www. 1september.ru (MmeTonuueckas razera «[lepBoe ceHTIOPs»).
10. www.hvsh.ru (;kypHan «XuMUs B TIKOJIEY).
11. www.hij.ru (kypHan «XuMUS U KU3HDY).
12. www.chemistry-chemists.com (3JIEKTpOHHBIN )KypHal «XUMHUKU U XUMUSA»).
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https://biblio-online.ru/viewer/himiya-v-2-ch-chast-2-organicheskaya-himiya-437573#page/2
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http://www.chem.msu.su/rus/teaching/thermo/welcome.html
http://www.chemfiles.narod.ru/index.html
http://www.xumuk.ru/
http://www.pvg.mk.ru/
http://www.hemi.wallst.ru/
http://www.alhimikov.net/
http://www.chem.msu.su/
http://www.enauki.ru/
http://www.1september.ru/
http://www.hvsh.ru/
http://www.hij.ru/
http://www.chemistry-chemists.com/

4. KOHTPOJIb 1 OLIEHKA PE3YJIbTATOB OCBOEHUMSA YYEBHOI'O

INPEIMETA

Pe3yabTaThl 0OCBOCHMS1 Y4eOHOI O

OcHOBHbBIE TOKA3aTeJIH OLEHKH

DopMbI U METO/IbI

npeaMera pe3yjabTara KOHTPOJISI H OIEHKHU
pe3yJbTaTOB 00y4eHus
JP.4 CdopMupoBaHHOCTH BIIaZIeeT KyJbTYPHBIMH OICHKA
MHUPOBO33PEHUSI, COOTBETCTBYIOLIETO | HOPMaMH U TPAAULMSIMHU, IPOKHUTHIMU | PE3yJIbTaTOB BBITOJHEHUS

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

B COOCTBEHHOH JICSITEIBLHOCTH; UMEET
OCO3HAHHBIM  ONBIT  JKU3HU B
MHOTOHAIIHOHAJIBHOM,
MHOTOKYJIBTYPHOM,
MHOTOKOH()ECCHOHATHPHOM OOIIECTBE;

JP.5 CdhopmMrpoBaHHOCTD
OCHOB CaMOpPa3BUTHUS 74
CaMOBOCHHUTAHUS B COOTBETCTBHHM C
00IIIEYEIOBEUECKUMH LIEHHOCTIMU U
uaeamaMi TPa)xITaHCKOTO OOIIEeCTBa;
FOTOBHOCTb M CIIOCOOHOCTh K

CaMOCTOSITEJIBHOM,  TBOPYECKOH H

BIIajieeT crocodamu
CaMOOTIpeNeNIeHns] B CHUTyalusx
BEIOOpa Ha OCHOBE COOCTBEHHBIX

MIO3ULIMN, YMEET IPUHUMATH PELICHUS,
OpaTh Ha ce0sl OTBETCTBEHHOCTH 3a UX
MIOCJIC/ICTBHS, BBIOMpATh LENEBBIE U
CMBICJIOBBIC YCTAHOBKH IJId CBOUX

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

JIP. 8 HpaBcTBeHHOE | - UMEET  TOJIEPAHTHOE  CO3HAHHUE,

CO3HAaHHME M IIOBEACHHWE HAa OCHOBE | CIIOCOOEH BECTH AMAIOT C JAPYTHMMH

YCBOCHHS 00IIIeYeTIOBEYECKUX | JIIOJIBMH, oOnanaer

LICHHOCTEH; KOMMYHUKATUBHBIMH CITIOCOOHOCTSIMH;

JIP. 9  TOTOBHOCT H 3aHUMAETCS

CIOCOOHOCTh K 00pa30BaHHIO, B TOM | CaMOOOpa30BaHUEM, CAMOPA3BUTHEM U

YyHUcIe €amMo00pa30BaHHIo, Ha | CAMOBOCIIMTAaHHEM B COOTBETCTBHU C

NPOTSKEHUN BCeil KHU3HM; | UeaIaMU IPaXJaHCKOTO 00IIecTBa,

CO3HATENIbHOE OTHOIIIEHUE K

HEMIPEPBIBHOMY  OOpa30BaHUIO  Kak

YCIIOBHIO YCIICHIHOM

npohecCHOHANBHON W OOIIECTBEHHOMN
JIeSITeIbHOCTH;

JIP. 11 IIpunstue  wu
peanu3anro LEeHHOCTEH 30pOBOr0 H

6e30macHoOro oOpaza JKU3HH,
MOTPeOHOCTH B ¢duznueckoMm
CaMOCOBEPIICHCTBOBAHUM,  3aHITHSIX

CHOpTI/IBHO-OSI[OpOBHTGHLHOﬁ

peanusyor [EHHOCTH
3mM0poBOoro u OeszomacHoro oOpasa
JKU3HHM, TOTPeOHOCTh B (Pr3MYecKoM
CaMOCOBEpPIIICHCTBOBAHUY,  3aHATHS
CIIOPTHBHO-0310POBUTEIHHON
JIeATeIbHOCTBIO, HETPUSTHE BPEIHBIX

JeSITeIbHOCTHIO, HETPHUATHE BPEIHBIX | IPUBBIYCK: KypeHHs, YIOTpeOIeHHUs
NPUBBIYEK: KYpEHHs, YHOTpeOJCHHS | aKorojisi, HAPKOTHKOB;
QJIKOT'0JIsl, HAPKOTHKOB;

JIP. 12 Bbepexnoe, JIEMOHCTPHPYET
OTBETCTBEHHOE W  KOMIIETEHTHOE | OTBETCTBEHHOE W KOMIIETCHTHOE
OTHOLIEHHE K  (U3UYECKOMY U | 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 Oyaymiein

npoOJIEeMHBIX 3aJaHUH;
OLICHKa  BHEayJAUTOPHOMU
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
peasmzanyy COOCTBEHHBIX JKH3HEHHBIX
IJIaHOB

JP. 14 CdopMupoBaHHOCTH

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

COCTOSIHUE MPUPOIHON M COIMaJIbLHOMN
CpEeIIbL; IPHOOPETEHHE OTIBITAa YKOJIOTO-
HaIpaBJICHHOU JEATEIHHOCTH;

(dbopMHUpYET  IKOJIOTHYECKOE
MBIILICHHE.
MOHUMAHUS BITHSIHUS

COIMANTLHO-3KOHOMUYECKUX
MPOIIECCOB HA COCTOSIHAE TPUPOIHOM
M COLMAILHOU Cpebl; MPHOOpETEHHE
OTbITa 9KOJIOTO-HAIPABICHHON
JIeSITETIbHOCTH;

M.1 ymeHHE caMOCTOSITETHHO
OTpENIeNIATh IeJdH JESTENbHOCTH H
COCTaBJISATH  IUIAHBl  JAEATEIBHOCTH;
CaMOCTOSITETILHO OCYLIECTBIIATH,
KOHTPOJIMPOBaTh M KOPPEKTUPOBATH
JESATENbHOCTh;  UCIONB30BaTb  BCE
BO3MOXXHBIE PECYPCHI UISl TOCTHKEHHS
[IOCTaBJICHHBIX LEJNEW U peanu3aluu
IIJIaHOB JACATCIIBHOCTH, B])I6I/IpaTb
YCIICIIHBIE CTPaTeTMH B Pa3IHMYHBIX
CUTYalusx;

YMEET CaMOCTOATEJIEHO BECTH
MOKCK, aHAJIM3UPOBATH, TOJIKOBATH U
NPaBUIBHO yNOTPEONISATh TEPMHUHBI;

JEMOHCTPHPYET  3HAHHS;  BIAJeeT
HaBBIKAMH  TIOMCKAa M  aHajm3a
WHPOPMAIIH, yMeeT oTouparhb
HEO0OX0IUMYIO JTOKYMEHTAIHIO,

IMMPpaBUJIBHO MNPUMEHATHL PECYPChl IJIA
JOCTHIXKCHUS ITOCTABJICHHBIX L[CJ]CP'I

011poc;
OLICHKA
BBITIOJTHEHHUS
CaMOCTOSITETFHON PaOOTHI,
SKCIEpTHAS
OLICHKa peleHus
KOHKPETHBIX CHTYallni;

M.2 ymeHue HPOIYKTUBHO BJIaJi€ET criocobamu OLIEHKA
O6III3TI)CSI n B3aI/IMO)Z[CI‘/'ICTBOBaTL B | COBMECTHOM ACATCIIBHOCTH B I'pyNIIC, | BRICTYIIJICHUA HA 3aHATUH,
MIPOLIECCE COBMECTHOM NEATENBHOCTH, | IPUEMAMH JNEHUCTBUS B CHTYalHAX OIICHKa
YUUTHIBATH O33N ApYyrux O6HICHI/ISI, YMCHUAMU HCKaThb U1 | BBIIIOJIHCHUA
Y4aCTHUKOB JCATCIBbHOCTH, | HAXOOUTh KOMIIPOMUCCHI; YMECT CaMOCTOSTECIBLHOM pa6OTbI;
3¢ deKTUBHO pa3pelaTb KOHPIUKTB; | TPAMOTHO paspeliaTh KOH(IIMKTHL B OIIEHKa
0O01IeHU . ayIMTOPHOMN u
BHEAYAUTOPHOU
CaMOCTOSITEIIbHON PaboThI
CTYJECHTOB;
M.3 BiameHue  HaBBIKAMHU BJa/ieeT HaBBIKAMU cobeceJ0BaHUE;
II03HABATEJILHOM, y4eOHO- | CAMOCTOATENbHON  MO3HABATENIbHOM, OLICHKA
UCCIIEIOBATENbCKOM M NPOEKTHOM | y4eOHO-HCCIIe0BaTEeIbCKON U | BEICTYIUICHUS HA 3aHATHUHY;

JIeSITEIIbHOCTH, HaBBIKAMHU Pa3peIIeHHs
po0JieM; CIOCOOHOCTh M TOTOBHOCTh
K CAMOCTOSITE]IbHOMY TIOMCKY METOI0B

MPOEKTHON JAeATeNbHOCTH B cdepe
T'YMaHUTApHBIX HAyK

OIICHKa B paMKax
TCKYUICTO KOHTPOJIA: -
PE3YJIbTATOB BBINIOJIHCHHUA

peieHus MIPAKTHYECKUX 3a1ad4, JOMAIlIHEH paboThI;

IIPUMEHEHUIO  PA3JIMYHBIX METOJOB - pe3yJbTaToB

MIO3HAHNS; BBIIIOJIHEHHS
WH/IMBHTyaIbHBIX
KOHTPOJIbHBIX 33JIaHUK;

M.4 FOTOBHOCTh u YMEET CaMOCTOATEIBHO BECTH co0eceJ0BaHNE;

CHOCOOHOCTH K  CaMOCTOSITENBHOM | TIOMCK, aHAJM3UPOBaTh, TOJKOBaTh WU OLICHKA

MH(QOPMAIIIOHHO-IT03HABATEILHON NPaBUIBHO yNOTPEOJISTh TEPMHHBL, | BHICTYIUICHHS Ha

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

OpDUEHTHPOBATbCA B PA3JIMUYHBIX | HABBIKAMM  IIOACKA WM aHaju3a

HUCTOYHUKAX UCTOpUYECKOW | MHpOpMalMK, yMeeT  KPUTHYECKH

UHQOPMAIIH, KPUTHYECKH €e | OLeHUBaTh MOJIyYEHHYIO

OLICHUBATh U UHTEPIIPETUPOBATE; WHPOPMAITHIO
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M.S yMmeHHe HCHOIB30BATH
cpezcTBa UHQOPMAITOHHBIX u
KOMMYHHMKAIIHOHHBIX TEXHOJIOTHIH B
peuieHun KOTHUTHBHBIX,
KOMMYHHKATHBHBIX 71
OpraHU3aIMOHHBIX 3aja4 c
COOII0ICHIEM TpeOoBaHMIA
9PrOHOMHUKHU, TEXHUKH O€30MacHOCTH,
TUTHCHBI, pecypcocbepexeHus,

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

3HaeT OCHOBHBIE
HOPMATUBHbBIC IIPABOBBIE JIOKYMEHTHI,
periiaMeHTUPYIOIIUE chepy
COLIMANILHBIX OTHOULICHWH; BHIOUpaET
JnercTBus, COOTBETCTBYIOILIUE
3aKOHONATENbCTBY PP W sTHYECKUM
HOpMaM B  CUTyallud  OOIICHHS;
BJIa/Ie€T YMEHUEM HCKaTh U HaXOJUTh
KOMITPOMHCCBI

OIICHKA
ayJIUTOPHOU u
BHEAYAUTOPHOU
CaMOCTOSITEIbHON paboThI
CTYZICHTOB;

HaONMOJEHNE |
OIICHKA BBITIOJIHCHHUS
MPaKTUYECKUX JEUCTBUM:

BBICTYILJICHUE

nepen  aymuTtopuei ¢
COOOILIEHUEM TT0 TEMaM;

M.6 yMmeHHE  OIpeneniTh yMeeT 000CHOBBIBATh BHIOOp H 0TIpoc;
HazHaYeHne ¥ (YHKIUM pPa3IHYHBIX | MPUMeHseT Hambomee >(QexTHBHBIE OIlCHKA
COLIMANIbHBIX HHCTUTYTOB METOABl M CIOCcOOBl  pElIeHHs | BHIOJHEHUS

npodeccuoHanbHBIX 3afad. [IpoBoaut | camocTosTensHON

aHaMM3 U KOPPEKTUPYEeT  CBOE | paboThl;

MOBE/ICHUE, HECET OTBETCTBEHHOCTH 3a SKCHEepTHAS
NPUHATBIE pPENICHUs] M OCO3HAeT WX | OLEHKA perieHus
MOCJIECTBUSI. KOHKPETHBIX CUTYalluii;

M.7. YMeHHe caMOCTOSTENbHO JEMOHCTPUPYET yMEHUE 0mpoc;

OLICHUBATh M TPHUHAMATH pEIICHUs, | OUCHUBATh W MPUHUMATH PEIICHHUS, OIIeHKa
OTpeesIoNe CTpaTEeTUIo | OMpeeNsIole CTPATETHIO | BBHIMOJIHEHHS
MOBEICHUS, C YYETOM TPOKAAHCKUX M | IOBEACHUS, C YIETOM I'PaXXAAHCKUX U | CAMOCTOSTEIbHON
HPaBCTBEHHBIX IEHHOCTEH; HPaBCTBEHHBIX IIEHHOCTEH paboTsr;

M.8 BnaneHue S3BIKOBBIMH | YETKO BJIajceT SI3BIKOBBIMHU JKCIIepTHas
CPEICTBAaMH - YMEHHE SICHO, JJIOTMUYHO U | CPEACTBAMM  JIOTHYHO W TOYHO | OLIEHKa penieHus
TOYHO H3JaraTh CBOIO TOYKY 3PEHUS, | M31araTb  CBOK  TOYKY  3pCHHMSA, | KOHKPETHBIX
UCIIOJIb30BaTh aJIcKBaTHBIC SI3BIKOBBIC | MCIOJB30BATh a/ICKBATHBIC S3BIKOBBIC
CpEJICTBA; CpEJICTBA;

M.9 BnageHnue HaBbIKaMHU JEMOHCTPUPYET  BIIAJCHUSIMU
NO3HABATENbHOM  peQeKCUM  KakK | HaBbIKaMH MI03HaBATENbHOMN
OCO3HAHHUSI COBEPIIACMBIX ACUCTBHUH U | pediekcuu Kak OCO3HAHUA
MBICITUTEJIEHBIX MIPOLIECCOB, UX | COBEpIIAEMBIX JIeHcTBUMA U
pe3ylbTaTOB M OCHOBAaHMH, T'PaHUI] | MBICIUTEIBHBIX MPOLIECCOB, ux
CBOETO 3HAHWS W HE3HAHMS, HOBBIX | PE3yNbTATOB M OCHOBAaHHWH, TpaHHMII
MO3HABaTENBHBIX 337]ad M CPEJCTB WX | CBOErO 3HAaHUS W HE3HAHWS, HOBBIX
JOCTHKEHHS. MO3HABATENbHBIX 3a7ad M CPEICTB UX

JTIOCTHIKEHHSL.

1.1 CdopmupoBaHHOCTH dhopMyupyeT 3aKOHBI | OIEHKA BBITIOJTHCHHUS
CHUCTEMBl  3HaHUH 00 oO0ImMX | COXpaHEHHST MacChl  BEWIECTB W | MHAUBHIYaJIbHOTO
XUMHAYECKHX 3aKOHOMEPHOCTSIX, | IOCTOSIHCTBA COCTaBa BELIECCTB. NPOEKTA;
3aKOHaX, TEOPHSIX; -OIICHKA BBITTOJTHEHHUS

I1.2 CthopMrpoBaHHOCTH dbopmynupyet OCHOBHBIE | CAMOCTOSTEIbHON
YMEHUH HCCIIeI0BaTh CBOICTBA | MOJIOXKEHHUSI TEOPUH  XHUMHYECKOro | paboThl;
HEOPraHWYEeCKUX ¥  OPraHMYECKUX | CTPOCHHS OPraHMYECKUX COCHUHEHHi | - HabmoaeHue 3a
BEIIECTB, OOBSCHATh 3aKOHOMEPHOCTH | 1 XapaKTePUCTUKY B CBETE JTOH | BHIIOJIHEHHEM
NPOTEKaHUS] XHMHUYECKHX PEaKLUii, | TCOPUM CBOMCTB OCHOBHBIX KJIACCOB | IPAKTUYECKUX 3a/IaHMH;
NPOTHO3UPOBAaTh  BO3MOXKHOCTH  UX | OPraHMUYECKHX COeIMHEHUI DK3aMeH
OCYIIECTBIICHHS,

1.3 Bnamenwe ymeHHSIMU BBIJIBUTAET  THUIOTE3Bl  Ha OIIeHKA
BBIIBUTATh THUIOTE36l Ha OCHOBE | OCHOBE 3HAHMH O COCTaBe, CTPOCHHUHU | BBIIOJIHEHUS
3HaHUH O COCTaBe, CTPOCHUH BEIIECTBA | BEIIECTBA M OCHOBHBIX XHMHYECKMX | MHIMUBHIYaIbHOTO
U OCHOBHBIX XHMHYECKHX 3aKOHaX, | 3aKOHaX, TIPOBEPSTH WX | IPOEKTa;

OPOBEPATH WX  AKCIEPUMEHTAIBbHO, | SKCIIEPUMEHTAIBHO, bopmynupyst OLIEHKA
dbopMynupys Ienb Ucciel0BaHus; 1eJIb MCCIIEJOBAHMS; BBIIIOJTHEHHUS
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I1.4 Bmanenne  MeTomaMu
CaMOCTOSITETIHHOTO IUIAHUPOBAHUS |
MIPOBEICHHUS XUMHUYECKUX
9KCIEPUMEHTOB €  COOJIOACHUEM
mpaBui  Oe3omacHOi — paboThI ¢
BEIIECTBAMU u nabopaTOpHBIM
obopynoBanneM; c(HOPMHPOBAHHOCTD
YMCHHI ONUCAHUS, aHAIHN3a U OLCHKU

BIIAJICCT METOJIaMU
CaMOCTOSITETIHHOTO  TUIAHUPOBAHUS U
MIPOBEICHHUS XUMHYECKUX
OKCIEPUMEHTOB  C  COOJIOICHUEM
mpaBuia  Oe3omacHoi  paboTHI ¢
BEIIECTBAMU u nabopaTopHbIM

obopynoBanneM; cGHOPMHPOBAHHOCTD
YMEHHI ONMHMCaHMsI, aHAJIU3a U OLICHKH

JIOCTOBEPHOCTH HOJY4EHHOTO | JOCTOBEPHOCTH MOJTYYSHHOTO
pe3yibTaTa; pe3ynbTaTa;

I1.5 CdhopMrpoBaHHOCTD chopMHPOBAHHO yMEHUE
YMEHHI MPOTHO3UPOBATh, | IPOTHO3UPOBATh, AHAIN3UPOBATH U
AQHAIM3UPOBAaTh WM OLEHMBATH  C | OLEHHWBATH C MO3UIUI SKOJIOTHMYECKON
HO3ULUI 9KOJIOTHUECKON | 0€30MacHOCTH TMOCIEACTBHUS OBITOBOM

0e30MacHOCTH TOCIEACTBUSL OBITOBOM
U TPOM3BOACTBEHHOH AEATEIBHOCTH
4eJIOBeKa, CBSI3aHHOM C mepepaboTKOM
BEIIECTB.

U TPOU3BOJCTBEHHON NEATEIHHOCTU
YeJI0BEKa, CBSI3aHHOM C TepepabOTKOM
BEIIECTB.

CaMOCTOSTEIBLHOM
paboTHI;

HaOIIOeHHE 34
BBITTOJTHEHUEM
MPaKTUYECKUX 3aJaHUI;

DK3aMeH
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