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1. HIOACHUTEJIBHAA 3AIIMCKA

[Iporpamma yueOHOM TUCUUILTUHBI « XUMHs pa3padoTaHa Ha OCHOBE:

dbenepaibHOrO TOCYJIApPCTBEHHOTO 00pa30BaTEIbHOIO CTAaHApPTa CPEIHEro
oOmero obpazosanus (nanee — PI'OC COO);

benepaibHOM 00pa30BaTENLHON MPOrpPaMMbl CPEAHETO OOIIEro 00pa3OBaHMUS
(manee — ®OIT COO);

denepanbHOrO TOCYAAPCTBEHHOTO O0pa30BAaTEIBHOTO CTaHAApTa CpPEIHEro
npodeccronanpsHoro obpazoanus (mamee — ®I'OC CIIO) 34.02.01 CectpuHCKOE
JIEJI0, YTBEPKACHHBIA TpuKa3zoM MunucrepcTsa npocsenienust PO ot 13 urons 2021
r. N 449,

yueOHoro 1aHa no crneuuansHocT 34.02.01 CectpuHckoe neno;

paboueil nporpammsbl BocniuTanusa o crnenuanbHoctd 34.02.01 Cectpunckoe
TEJI0

[Iporpamma y4ueOHON TUCHUILTUHBI «XUMHs» pa3zpaboTaHa B COOTBETCTBHUH C
Konuenmueit mnpenonaBanus 00IIe00pa3oBaTEIbHBIX JUCHMIUIMH C  YYETOM
Mpo(EeCCHOHAIFHON HANpPaBJICHHOCTH MPOTPaMM CPEHEro MpOQeCcCHOHAIBHOTO
o0Opa3oBaHusl, peaTu3yeMbIX Ha 6a3e OCHOBHOTO 00111eT0 00pa30BaHus, YTBEPKICHHON
pacnopsbkeHueM  MuHucTepctBa npocsemieHuss  Poccuiickor  ®enpepanuu 0T
30.04.2021 Ne P-98, Ha ocHOBaHuMM TMChbMa JlemapramMeHTa TroCyAapCTBEHHOM
noauTukKu B chepe  cpenHero  mpodeccuoHaIbHOTO  00pa3oBaHMs U
npodeccuoHalbHOTO  0o0Oy4yeHus MuHucTepcTBa  mpocBenieHus  Poccuiickoit
®enepanun ot 30.08.2021 Ne 05-1136 «O HanpaBieHMH METOAUK MPETIOJABAHUSY.

Copeprkanue pabodeil mporpaMmbl 0 JUCHUIUIMHE «XUMHUSD» pa3paboTaHO Ha
OCHOBE:

CUHXpOoHM3auKu obOpazoBareNbHbIX pe3yiabTaTtoB GI'OC COO (JIUYHOCTHBIX,
npeameTHbix, MetanpeameTHeix) 1 GI'OC CIIO (OK, TIK) ¢ yuetom mpoduibHON
HaIpaBJICHHOCTH NMPOQECCUu/ CreuaIbHOCTH;

WHTETpald U TPEEMCTBEHHOCTH COJIEPKAHUS MO IUCHUIUIMHE «XUMUSD» U
coJiepKaHusl y4eOHBIX JUCIUIUINH, Tpodeccuonanbubix Moayieir @I'OC CIIO.

1.1. Mecto y4eOHOH JAUCUMIUIMHBI B  CTPYKTYpe  OCHOBHOM
00pa3oBaTeJbHOI MPOrPaMMBbI:

YdeOHasi AUCHMITINHA «XUMHUS» U3ydaeTcss B 001eo0pa3oBaTeIbHOM IIMKIIC
OCHOBHOM  00pa3oBaTelbHOW  MPOTPaMMBl  CPEAHEr0  MPOQECCHOHATHHOTO
oOpazoBanust (mainee — OOII CIIO) no cneuunansHocTU/ipodeccun  34.02.01
CectpuHcKkoe Aesio Ha 6a3e OCHOBHOT'O 00111er0 00pa30BaHMs C OJIYYEHHUEM CPEHETO
o0111ero oOpa3oBaHusI.

Ha wu3ydenwe nucuumimHbl «Xumus» 10 crnenuanbHoctd  34.02.01
Cectpunckoe aeno otBoautcs 150 yacoB B COOTBETCTBHM C y4EOHBIM IUIAHOM IO
crienimanbHOCTH 34.02.01 CecTpuHckoe Aeno.


https://base.garant.ru/402631222/

B nmporpamme TeopeTHueckue CBEICHUS JOMOJHSIOTCS J1abOpaTOpHO-
NPAaKTHUYECKUMU  3aHSATHSIMH B COOTBETCTBMM €  y4eOHBIM  IUIAHOM  TIO
CrieMaIbHOCTH/TIpodeccu.

[TporpaMMa COACpKUT TEMATHUECKHIA TUTaH, OTPAKAIOIINI KOJMYECTBO YacoB,
BBIJICTISIEMOE HA U3yUEHHUE Pa3/ie]iOB U TEM B paMKax JUCHIUTUTHHBI « XUMHUS.

KoHTposb kadecTBa OCBOCHUS JUCIUILTUHBI « XUMUS MPOBOJUTCS B MPOIIECCE
TEKYIIETO KOHTPOJIS ¥ POMEKYTOYHON aTTeCTalllH.

Texymuii KOHTPOIb TPOBOIUTCS B MpEJeIax yaeOHOTO BPEMEHH, OTBEICHHOTO
Ha JUCITUIUIMHY, KaK TPAJIUIIMOHHBIMH, TAK ¥ MHHOBAITMOHHBIMHA METOJaMH, BKITFOYAS
KOMITBIOTEPHOE TECTUPOBaHUE. Pe3yIbTaThl KOHTPOJIS yUNUTHIBAIOTCS TIPH TTOIBEACHUH
WUTOTOB TI0 JTUCIIUILIAHE.

[IpomexxyTouHass aTTecTamus MPOBOAUTCA B (opmMe dK3aMeHa 10 HTOoram
W3YYCHUS JUCITUTUTHHBI.

1.2. Hean u 3aaa4u y4eOHOM JUCHUILITHHBI

Peanuzanust mporpaMMpl y4eOHON TUCHUIUIMHBI «XuUMUsS» B cTpykType OOII
CIIO nampaBiieHa Ha TOCTUKEHHUE 1ENH T10:

ocBoeHMIO 0OpazoBaTesbHbIX pe3ynbTatoB GI'OC COO: nuunoctHbie (JIP),
metarnpeametasie (MP), npenmernsie yriryonennoro yposas (I1Py),

MOJATOTOBKE OOYYaIOIIUXCA K OCBOEHUIO OOIUX U MPOPECCHOHATBHBIX
kommereHiui (mamee — OK, IIK) B coorBeTcTBun ¢ ®I'OC CIIO mo cnenuaibHOCTH
33.02.01 ®apmanns.

[Ipu dopmupoBaHuU CoOACpKaHUS YUYEOHON MUCIUIUIMHBI «XUMUS» YUTEHBI
CIEAYIOIINE MOJIOKEHUS 0 cnenuduke u 3HAYCHUU HAyKH
XUMUU:

- XMMHUS KaK 3JIE€MEHT CHCTEMbl €CTECTBEHHBIX HAyK UIpaeT 0coOyk poJib B
COBPEMEHHOM IUBUJIM3AIIMHU, B CO3/IaHUHA HOBOW 0a3bl MaTepuaibHOUN KynbTyphl. OHa
BHOCUT CBOM BKJaJ B (OPMHPOBAHHUE PAIMOHAIIBHOTO HAYYHOTO MBIIUICHUS, B
CO37IaHUE IIEJIOCTHOTO TMPEACTABICHUS 00 OKPYXKAIOIIEeM MHpPE Kak O EIUHCTBE
MPUPOJBI U YENIOBEKa, KOTopoe (GOpMHUpPYEeTCs B XMMHH HAa OCHOBE MOHUMAHMS
BEIIECTBEHHOIO COCTaBa OKPYXAIOLIEr0 MHpPA, OCO3HAHUS B3AaUMOCBA3U MEXKIY
CTPOEHHEM BEIIIeCTB, UX CBOMCTBAMU U BOBMOXKHBIMH 00JIaCTsIMU IPUMEHEHUS;

-TECHO B3aUMOJICUCTBYSI C APYTMMHU €CTECTBEHHBIMU HAyKaMH, XHMHsS CTaja
HEOTHEMJIEMOM YaCTbI0 MUPOBOW KYJBTYPbI, HEOOXOJUMBIM YCIOBHUEM YCIEIIHOTO
TpyAa W KWU3HU Kaxjaoro uieHa oOmiectBa. CoBpeMeHHas XHUMHS Kak Hayka
co3ujaTeNbHas, KaK HayKa BBICOKMX TEXHOJIOTMM HalpaBji€HAa Ha pEIICHUE
I00adbHBIX  TPOOJIeM YCTOMYMBOTO Pa3BUTUSI  YEJIOBEYECTBA - CHIPHEBOM,
AHEPreTUYECKOMN, MUILIEBOM, IKOJIOTHYECKOM 0€30MaCHOCTH U OXPaHbI 3I0POBBS.

B 310l CBSI31 IPU U3YYEHHUU JUCHUIUIMHBI «XHUMUSD> JOMUHUPYIOIIEE 3HAUCHUE
MIPUOOPETAIOT TaKUe 1SN U 33/1auH, KakK:

- aganTarusi oOyJarouXcs K YCIOBHUSAM JUHAMUYHO PAa3BUBAIOIIETOCS MHUPA,
(dhopMHUpOBaHNE HHTEIIEKTYAIBHO Pa3BUTOM JTMYHOCTH, TOTOBOM K CaMOOOPa30BaHHUIO,
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COTPYJHUYECTBY, CAMOCTOSTEILHOMY IPUHATHIO TPAMOTHBIX PEUICHUI B KOHKPETHBIX
’KM3HEHHBIX CUTYallUsX, CBA3aHHBIX C BEIIECTBAMU U UX MPUMEHEHHEM;

- ¢opmMupoBaHHEe Yy OOYyYarOIIMXCS KIIOYEBBIX HABBIKOB (KIIOYEBBIX
KOMIIETEHIINIi), WMEIOUINX YHUBEpCaJbHOE 3HAUEHUE [UIS pPa3IU4YHBIX BHJOB
AESITeIbHOCTH: pelleHHs] MmpoOyieM, TMOUCKa, aHaiuu3a M 00paboTku uHpopmaiuy,
HEOOXOIUMBIX IS TPUOOPETEHUS OMBITA JIEATEILHOCTH, KOTOpasi 3aHUMAaeT BayKHOE
MECTO B TO3HAaHUM XHMHUHU, a TaKkXKe s OIEHKH C MO3MIUNA 3KOJIOTUYECKOU
0€30MacHOCTH XapaKkTepa BIUSHUS BEIIECTB M XUMHUYECKHX MPOIECCOB HA OPraHU3M
YeJI0BeKa U NPUPOAHYIO Cpeay;

- pa3BUTHE TMO3HABATEIHHBIX HHTEPECOB, MHTEIICKTYaJbHBIX M TBOPYECKHX
COCOOHOCTEN 00yYaronuxcs: CIOCOOHOCTH CaMOCTOSITENBHO MPHOOPETATh HOBBIE
3HAaHUA N0 XMMHU B COOTBETCTBHM C >KW3HEHHBIMH MOTPEOHOCTSAMH, HCIIOIB30BAThH
COBpeMeHHbIe MH(GOPMAIMOHHBIE TEXHOJOTHH JUIs MOMCKAa M aHanu3a y4eOHOW U
HAyYHO-TIOMYJISIPHON HHPOPMAIIMH XUMHUYECKOTO COJIEP KAHNUS;

- (hopmupoBaHMEe U pa3BUTHE Yy 00YUAIOIIMUXCS ACCOLMATUBHOTO U JIOTHYECKOTO
MBIIJIEHUS], HAOII01aTeIbHOCTH, COOPAHHOCTH, AKKYpaTHOCTH, KOTOpPbIE OCOOEHHO
HEOOXOJUMBI, B YaCTHOCTH, MpPH IUIAHUPOBAHMU M MPOBEACHUU XUMHUYECKOTO
HKCIIEPUMEHTA;

- BOCHHMTaHHE Yy oOydaroumuxcss YOeKAEHHOCTH B T'yMaHUCTUYECKOU
HAIPaBJICHHOCTH XHMMHH, €€ Ba)XXKHOM pOJIM B PEIICHUU TJI00aNbHBIX MpoOseM
paIMoOHAIBHOTO TMPUPOAOIOIB30BAHNSA, MOTOTHEHHSI IYHEPTETUUECKUX PECYPCOB U
COXPaHEHHUs MPHUPOJHOTO PABHOBECHUS; OCO3HAHUS HEOOXOJMMOCTH OEpeKHOTO
OTHOIICHUSI K TMPHUPOAEC U CBOEMY 3/I0pPOBBIO, a TaKXke NPUOOPETEHHUS OIbITa
WCIIONIb30BAaHUSl TIOMYYEHHBIX 3HAHWW s TPUHATHAA TPAMOTHBIX PpEIICHHHA B
CUTYAIUsX, CBA3AHHBIX C XUMHUUECKUMH SIBICHUSIMHU.

B mpomecce ocBoeHUs ~— TUCHUIUIMHBI  «XUMHUS» Yy  00ydaroumuxcs
I[eJICHANPABICHHO (POPMUPYIOTCSI yHUBEPCATbHBIC yueOHbIe nericTBus (nanee — YVY 1),
BKJIIOYasi (OpPMHUPOBAHME KOMIIETCHIIMM B OO0JACTH Y4eOHO-MCCIEOBATEIbCKON U
MPOCKTHOM  NIEATENTLHOCTH, KOTOpPhlE B  CBOIO  oOuepelb  O00ecrneynBaroT
MpeeMCTBEHHOCTH (hopmupoBanus oomux kommerenui ®I'OC CIIO.

dopmupoBaHue YV OPUEHTUPOBAHO Ha npodeccuoHanbHOe
CaMOOTIpEICICHNE 00YYaIONUXCsl, pa3BUTHE 0A30BBIX YMPABICHYECKUX YMEHUH TIO
MJIAHUPOBAHUIO U TPOCKTUPOBAHUIO CBOETO MPO(PECCHOHATBLHOTO Oy ayIIEro.

1.3. OOmasi XapakTepucTUKa y4eOHOH TUCIIUTIIMHBI

Huciunnmuaa «Xumus» 1o cnenuanbHoctd 34.02.01 CecTpuHckoe €710
M3y4aeTcs Ha YIITyOJI€HHOM YPOBHE.

JucrumirHa « XuMUSD UMEET MEKIUCIUTITHHAPHYIO CBSI3b C TUCIUTUIMHAMUA
00111600pa30BaTEIbHOTO U JUCHMUIUIMHAMU oOmienpodeccuonansHoro mnukia: OI1.08.
«OCHOBBI IpeANPUHUMATENbCTBA. PBIHOK TPy/a M nIpodeccnoHaTbHASI KApbepay
a TaKKe MEXIUCIUIUTMHAPHBIM KypcoM (manee - MJIK) npodeccronanbHOro mukia



MK 03.03. IIpopuiaakTuka HH(EeKINOHHBIX 3a00Js1eBaHUil "
HUMMYHOIIPOPUJIAKTHKA.

HucuuninHa «XuMHUs» HMEET MEXKIUCIMIUIMHAPHYIO CBsI3b C  y4eOHOU
TUCIUIUIMHON «OO01Me KoOMIEeTeHIMH npodeccuoHanay oonenpodeccuoHaIbHOro
UK B YacTH pa3BUTHUS €CTECTBEHHO-HAYYHOM TI'PaMOTHOCTH, a TaKke
dbopMupoBaHus OOIUX KOMIIETCHIIMA B cdepe paboTrel ¢ uHOOpPMAIMEH,
CaMOOpPraHU3allK U CaMOYTIPABICHUS, KOMMYHUKALINH.

CopepxaHre JUCUUIUIMHBI HANpPaBJICHO HA JOCTH)KEHHE JIMYHOCTHBIX,
METaINpPEAMETHBIX W TPEAMETHBIX PE3YJIBTaTOB OOYUYCHHS, PErIaMEHTHPOBAHHBIX
dI'OC COO.

B npoduibHy0 COCTaBISIONIYIO MO JUCIHHUILUIMHE BXOJIUT MPO(GECCHOHATHHO
OpPUEHTHPOBAHHOE COJIEpKaHue, HeoOXoaumMoe g (POPMUPOBAHUS Y OO0YUAIOIIMXCS
00X 1 MpoeCCHOHATBHBIX KOMIIECTEHITUH.

B umensx mnoaroroBku oOywaromuxcs K Oyaymed mnpodeccruoHanbHON
NESTEIBHOCTU, TIPU M3YYEHUU y4E€OHOUN NUCUHUILTUHBI «XUMHUS», 0C000€ BHHUMaHHE
ynensiercas  (GOPMHPOBAHHUIO Yy OOydYalolmUMXCsi ~ YMEHHUA  aHAJIU3UPOBATh,
MPOTHO3UPOBATH U OLICHUBATH C TTO3UIIMHU SKOJIOTHUECKOM 0€30MacHOCTH TTOCIIEICTBUS
OBITOBOI M TIPOU3BOJICTBEHHOM NIESITEIILHOCTH YEJIOBEKA, CBA3AHHOU C MOJYyUYCHUEM,
MpUMEHEHUEM U IepepaboTKOM BEIIECTB, a TAKKE BO3MOXKHOCTBIO MOTYYEHUS 3HAHUN
4yepes3 NPAKTUYECKYIO AEATEIbHOCTD.

B mporpamme mo aucuurmimHe «XUMHS», PEAUIM3YEMOM INPHU IOATOTOBKE
oOydaronuxcsi Mo cHeruanbHOCTAM/IpodeccusiM, TPOGUIBHO-OPUEHTUPOBAHHOE
COJICp’)KaHME HaXOJIUT OTpakeHue B Temax: Pazgen 2. OOmasi u HeopraHudeckas
xumust, Tema 2.7. PactBopsl; Paznen 2. O0mas u Heopranuueckas xumus, Tema 2.8.
XUMHS 3JIEMEHTOB.

1.4. Ilnanupyembie pe3yabTAThl OCBOEHUS Y4eOHOM M CIIUTIIHUHBI

B pamkax nporpamMmbl y4eOHOM AMCHMIUIMHBI «XHMHS» OOy4YarOIIMMUCS
OCBaMBAaIOTCSl JIMYHOCTHBIEC, METANPEIMETHbIE W TPEIMETHbIE pe3yJbTaThl B
cootBeTcTBUM ¢ TpeboBanusiMu OI'OC cpennero obiiero 0opa3oBaHus: TUYHOCTHBIC
(JIP), meranpenmernbie (MP), npenMerHbie sl yriiyOJI€HHOTO YPOBHSI HM3y4Y€HUS

(ITPy):

Koawbt IInanupyemble pe3yJbTaThbl 0CBOCHHS Y4eOHOM AUCHUILUINHBI BKIIOYAIOT:
pe3yJbTaToB
JInunocTHbie pe3yabTarsl (JIP)

JIP 01 OCO3HAHHUS 00yJaroIuMHCS CBOMX KOHCTUTYLIMOHHBIX IIpaB u
00513aHHOCTEH, YBaXKEHUS K 3aKOHY U MPABONOPSAKY;

JIP 02 IIPEICTABICHMSI O COLIMAIIBHBIX HOPMAax M IIPaBHJIaX MEXJINYHOCTHBIX OTHOILIEHUN B
KOJJIEKTHBE;

JIP 03 TOTOBHOCTH K COBMECTHOH TBOPUECKON NEATEIbHOCTU MPU CO3/JaHUU YYEOHBIX
IIPOEKTOB, peleHnn y4eOHBIX u II03HABATEJIbHBIX
3aJ1a4, BHITIOJTHEHUN XUMUYECKUX IKCIIEPHUMEHTOB;

JIP 04 CIIOCOOHOCTH IIOHMMATh " IIPUHUMATh MOTHBBI, HaMEpPEHUsI,
JOTUKY M apryMeHTbhl JIpyrUX T[pH  aHajW3€  pa3Ju4yHbIX  BHJIOB
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y4eOHOU NesATEeTbHOCTH;

JIP 05

LIEHHOCTHOTO OTHOILIEHUS K UCTOPUYECKOMY U HAyYHOMY HACJIEIUI0 OTE€UeCTBEHHOM
XHUMHH;

JIP 06

YBOKEHHMsI K IIPOILECCY TBOpYECTBA B 00JacCTH TEOPUH M IPAKTUUECKOTO
IIPUMEHEHMSI XUMUH, OCO3HaHMS TOTO, 4TO JOCTH)KEHUS
HAyKd  €CTh  pe3yibTaT  JUIMTENBHBIX  HAONIONEHWH,  KpPOMOTIUBBIX
HKCHEPUMEHTAIbHbBIX IIOUCKOB, HOCTOSIHHOTO Tpyzna YUEHBIX u
MPAKTUKOB;

JIP 07

HMHTEpeca U MO3HABATEIbHBIX MOTHBOB B IIOJYYCHUHM U IOCICAYIOLIEM aHaIU3e
nH(OpPMAIUY O NEPEAOBBIX TOCTHKECHUSIX COBPEMEHHON OTEUECTBEHHON XHUMHUU;

JIP 08

HPAaBCTBCHHOI'O CO3HAHU, STHYCCKOI'O IMMOBEACHU,

JIP 09

CIIOCOOHOCTH OLCHUBATh CUTyallUH, CBA3AHHBLIC C XHUMUYCCKHMU ABJICHUAMU, U
IIPUHUMATh OCO3HAHHBIC PCUHICHHUA, OPUCHTHPYIACHh HAa MOpaJIbHO-HPABCTBCHHBIC
HOPMBEI 1 ICHHOCTU,

JIP 10

TOTOBHOCTHU OLIEHUBATh CBOE MOBEICHUE U MOCTYIKHA CBOMX TOBAPULIEH C MO3ULIUI
HPABCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE NOCIEACTBUNA 3TUX MOCTYIKOB;

JIP 11

IIOHUMAaHHUsI LIEHHOCTEH 340pOBOro 1 0e30macHOro oopasa KM3HU; HEOOXOIUMOCTH
OTBETCTBEHHOT'O OTHOILICHUS K COOCTBEHHOMY (H3MYECKOMY M TNCHXHYECKOMY
3JI0POBBIO;

JIP 12

coOmrofenuss mpaBuil Oe3omacHOro oOpaiieHusi ¢ BellecTBaMH B OBITY,
ITIOBCEITHEBHOM KU3HU U B TPYJIOBOM JESITEIBHOCTH;

JIP 13

MIOHMMAaHMsI LIEHHOCTH IPaBWJI MHIUBHUIYaIbHOIO U KOJUIEKTMBHOTO 0€30I1aCHOTO
MIOBE/ICHUS B CHUTYalUsX, YTPOKAIOLIUX 370POBbI0 U >KM3HH JIIOJIEH; OCO3HAHUS
MOCJEJICTBUM M HENpHUATUS BPEAHBIX MPUBBIUEK (YIOTPEOICHHS aJIKOTroJs,
HapKOTHUKOB, KYpPEHHUS);

JIP 14

KOMMYHHUKAaTUBHON KOMIETEHTHOCTH B y4eOHO-UCCIIE0BATENBCKOM AEATEIbHOCTH,
OOIIECTBEHHO TTOJIE3HOI, TBOPUYECKOM U APYTUX BUAAX JIEATEIHHOCTH;

JIP 15

YCTAaHOBKM HAa aKTMBHOE YYacTHE B PEIICHUM MPAKTUYECKUX 3aJlad COLMAIbHOU
HaIpaBJIEHHOCTH (B paMKaX CBOETr0 Kjacca, IIKOJIbI);

JIP 16

HHTEpPCCA K IPAKTHUICCKOMY U3YUCHHUIO HpO(I)CCCI/Iﬁ pa3jindHoro poaa, B TOM 4YUCIIC
Ha OCHOBC NPUMCHCHHA NPECAMCTHBIX 3HAHUH 110 XUMUU;

JIP 17

YBOKEHUS K TPYY, JIIOJSIM TPYJa U PE3YIbTATaM TPYJIOBON NEATEIIbHOCTH;

JIP 18

TOTOBHOCTH K OCO3HAaHHOMY BHIOOPY MHAMBHAYaJIbHON TPAaeKTOPUU O0Opa30BaHMUS,
Oynymiei mpodeccun U peanu3anuu COOCTBEHHBIX KU3HEHHBIX TJIAHOB C yU4ETOM
JTUYHOCTHBIX HMHTEPECOB, CIIOCOOHOCTEH K XWMHUHU, MHTEPECOB U MOTpeOHOCTEH
00I111ecTBa;

JIP 19

HKOJIOTUYECKH 11€7€CO00pa3HOro OTHOLIEHHWsS K NpUpOAe, KaK HCTOYHHMKY
CYLIECTBOBAHMSI )KU3HU Ha 3eMIIE;

JIP 20

MOHMMaHMs TJ00aJBHOTO  XapakTepa SKOJIOTMYECKUX MpoOjeM, BIHSHUS
SKOHOMMYECKHX MPOILIECCOB HA COCTOSIHUE NPUPOIHOM M COIMAIHOM Cpeibl;

JIP 21

OCO3HaHUsA HCOGXO,Z[I/IMOCTI/I HCIIOJIb30BaHUS JOCTHIKCHMN XHMMHHU IS peHICHUA
BOITPOCOB palfMOHAJIBHOTO MPUPOJO0IIOJIE30BAHNA

JIP 22

AKTUBHOI'O HCIIPUATUA ﬂeﬁCTBHﬁ, MMPUHOCAIINX BPCH oxpymalomeﬁ HpPIpOI[HOﬁ
cpeac, yMC€HUA IMPOTrHO3UPOBATH He6naronpm{THme OKOJOTHYCCKHEC ITOCIICACTBHUA
MpCANPUHUMACMBIX ﬂeﬁCTBHﬁ 1 NpCAOTBpAllATh UX;

JIP 23

HaJIM4Ms Pa3BUTOIO 3KOJIOTMYECKOTO MBIIIJIEHHUS, SKOJIOTHYECKON KYJIBTYPBI, OIIBITA
JEATEIbHOCTH YKOJIOTUYECKON HANPABIEHHOCTH, YMEHUS PYKOBOJACTBOBATHCS UMU
B MO3HABATEIbHOW, KOMMYHHUKAaTUBHON M COLIMAJIbHOW MPAKTUKE, CIIOCOOHOCTU U
YMEHUS aKTUBHO MPOTUBOCTOSITh UJEO0JIOTHUU XeMohoouu;

JIP 24

c(hOpPMHUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pPa3BUTHUS HAYKU U OOIIECTBEHHON MPAKTUKH;
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JIP 25

MOHUMAaHUS crielu(UKH XUMHUHM KaK HayKH, OCO3HAHUA €€ poiu B HOpMUPOBAHUU
palMOHATFHOTO HAyYHOT'O MBIIUICHHUS, CO3/IaHUH IIEJIOCTHOTO IMPEJICTaBICHUs 00
OKpY>KaroIlleM MUpPE KaK O €IUHCTBE MPUPOAbI U YETIOBEKA, B TO3HAHUH IIPHUPOJIHBIX
3aKOHOMEPHOCTEN U pelIeHUH NpoOJIeM COXpaHEHUs! IPUPOJHOTO PAaBHOBECHS;

JIP 26

yOexIEHHOCTH B 0CO00H 3HAUMMOCTH XMMHUU JUIsl COBPEMEHHON [IUBHIIN3AIMU: B €€
I'YMaHUCTHUYECKON HAIIPaBIEHHOCTH M BaXKHOW pOJIM B CO3/1aHUU HOBOM 0a3bl
MaTepHaIbHON KYJIbTYpBI, PELIEHUHN INI00aIbHBIX IPO0OJIeM YCTOHUNBOrO pa3BUTHUS
YEeJI0BEYECTBA — CBIPbEBOM, HHEPreTUYECKOM, MHILNEBOM M 3KOJIOTMYECKOMN
0€30I1aCHOCTH, B Pa3BUTUHU MEULIMHBI, 00ECIIEYEeHUN YCIOBUI YCIEIHOro TPy U
HKOJIOTUYECKH KOM(OPTHOM KHU3HH KaXKIOTO WIeHA O0IIECTBa;

JIP 27

eCTeCTBeHHO-HaquOﬁ IrpaMOTHOCTH: IMMOHUMaHHWA CYIIHOCTH MCTOAOB ITO3HAHUA,
HCIIOJIb3YCMbIX B €CTCCTBCHHBIX HAYyKaX, CIIOCOOHOCTH HCIIOJIB30BaTh IoJIy4acMbIC
3HaHMA JIA aHaJInu3a U 00BACHEHHUS SIBJIEHUH OKPYXKaroHiero M1upa 1 NporuCxXoaigux
B HEM I/I3M€H€HI/II71; YMCHUA A€JI1aTh 000CHOBAHHBIC 3aKJIIOUCHUS HA OCHOBE Hay4YHBIX
(baKTOB U UMCIOIMXCA JaHHBIX C HECJIbIO IMTOJYYCHUA JOCTOBCPHBIX BHIBOOOB,

JIP 28

CIIOCOOHOCTH CaMOCTOSTENIFHO HMCIO0JIH30BaTh XMMUYECKUE 3HAHUS IJId pCHICHUA
npo6neM B PCAJIbHBIX JXU3HCHHBIX CUTYyalUAX

JIP 29

HHTCPCCA K ITO3SHAHWTIO U HCCIIeI0BATEIbCKOM JACATCIIBHOCTH,

JIP 30

TOTOBHOCTH U CIIOCOOHOCTH K HCIIPCPBIBHOMY 06p330BaHI/II-O u CaMOO6paSOBaHI/II-O,
K aKTUBHOMY IMOJTYYCHHIO HOBBIX 3HAHWI 10 XUMHUH B COOTBETCTBHH C )KU3HCHHBIMU
HOTpC6HOCT${MI/I;

JIP 31

WHTEpeca K OCOOCHHOCTSM TpyAa B pa3IM4YHBIX cdepax mpodeccHnoHATbHOMI
JeSITeIbHOCTH

MetanpenmerHsie pe3yabTarsl (MP)

MP 01

BJIAZICTb OCHOBAMH MCTOAOB HAYYHOI'O IMO3HAHHWA BEIICCTB U XUMUUYCCKHUX peaKuHﬁ;

MP 02

OIIpCACIIATh LUCIN ACATCIBbHOCTH, 3aaaBasd IIapaMCTPbl U KPUTCPUU UX HOCTUKCHH,
COOTHOCHUTDB PE3YJILTAThI ACATCIBbHOCTH C IMOCTABJICHHBIMU LCIISAMU;

MP 03

HCIIOJIb30BATh IIPpU OCBOCHUU 3HaHUH HpI/IéMBI JJOTHYCCKOI'O MBIIIJICHUA - BBIACIIATH
XapPaKTCPHBIC ITIPU3HAKHN MMOHATHH U YCTaHAaBJIMBATh UX B3aMMOCBA3b, UCIIOJIL30BATh
COOTBCTCTBYIOIIUC ITOHATUSA IJIS1 00BSICHEHHS OTACIBbHBIX (1)3.KTOB u HBHGHI/II\/'I;

MP 04

BI)I6I/IpaTI> OCHOBAaHUA U KpI/ITepl/II/I JJISA KJ'IaCCI/I(l)I/IKaIII/II/I BCIICCTB U XUMHUUYCCKUX
peaKuii;

MP 05

YCTaHaBJIMBATbL NPUIHNHHO-CJICACTBCHHEBIC CBA3U MCKAY N3YUACMbIMU SABJICHUAMMU,

MP 06

CTPOMUTH JIOTMUECKHUE PACCYXACHUs (MHIYKTHUBHBIE, NEAYKTUBHbIEC, IO AHAJIOTUN),
BBISBIIATh 3aKOHOMEPHOCTU M IPOTUBOPEYUS B PAaCCMATPUBAEMBIX SBIICHUSAX,
(opMyIMpOBAThH BBIBO/IBI M 3aKJIFOYEHHUS;

MP 07

IIPUMEHTh B IPOLIECCE TO3HAHMUS HCIOJIB3YyEMBIE B XMMHHM CHMBOJIMYECKHE
(3HAKOBBIE) MOJIENH, TPEOOPA30BHIBATH MOJIEIbHBIE MPEACTABICHUS - XUMUUECKUI
3HaK (CMMBOJI) 3JIEMEHTa, XUMHUecKasi popMylia, ypaBHEHUE XUMHUECKON peaKLuu
— TpU pelIeHUH Y4eOHbIX MO3HABATEIbHBIX U MPAKTUYECKUX 3aj]ad, NPUMEHSITh
Ha3BaHHbBIE MOJIEIbHBIE NIPEACTABJICHUS ISl BBIABICHUS XapaKTEPHBIX IPU3HAKOB
M3Y4aeMbIX BEIIECTB M XUMHUYECKHUX PEaKIIHii;

MP 08

BJIAJIETh HABBIKAMU CaMOCTOSITEILHOI'O INIAHUPOBAHUS U IIPOBEICHUS YUCHUYECKUX
JKCIEPUMEHTOB, COBEPIICHCTBOBATH YMEHHUs HAONIOaTh 3a XOJOM IIpolecca,
CaMOCTOSITENILHO MPOTHO3UPOBATH €ro pe3yibTaT, (OpMYIHpPOBaTh 0O00OIICHUS U
BBIBOJIbI OTHOCUTEIBHO JOCTOBEPHOCTH PE3YJITATOB MCCIIEOBAHUS, COCTABIATH
000CHOBAHHBINM OTYET O MPOAETaHHOH padoTe;

MP 09

MPUOOPETATh OMBIT YYEHUUYECKOM HCCIIe10BaTEIbCKOM U MPOEKTHOM 1eATeIbHOCTH,
IPOSIBJISATh CHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIBHOMY IMOMCKY METOJI0B
penieHusl TPaKTUYECKHX 3a/1a4, IPUMEHEHUIO Pa3JINYHbIX METOI0B ITO3HAHMS;

MP 10

OPHUCHTHUPOBATHCA B PA3JIMYHLIX HCTOYHHKAX I/IH(l)OpMaI_II/II/I (Haquo-nonynﬁpHaﬁ
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auTepaTypa XMMHUYECKOTO0 COJEp)KaHus, CIpPaBOYHbIE MOCOOMS, pecypchbl
WuTepHera), aHanu3upoBaTh MHMOPMAIMIO Pa3IUYHBIX BUAOB U (opMm
MIPEACTABIICHMUS, KPUTHUYECKU OLICHUBATh eé JIOCTOBEPHOCTH u
HENPOTUBOPEYNBOCTD;

MP 11

(bOpMyIHPOBATH 3aIPOCHI U IPUMEHATH PA3IMYHbIE METOMBI IIPH IOUCKE U 0TOOpe
uHpopManuy, HEOOXOIUMOM JUIs BBINOJHEHHS YYEOHBIX 3a7ad ONpeneNEHHOTrO
THUIA;

MP 12

npuoOpeTaTth  OMBIT  UCMOJNB30BaHUS  HMH(POPMAIIMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTUH M Pa3IMYHBIX IOUCKOBBIX CUCTEM;

MP 13

CaMOCTOSITENIHO BBIOMpATh ONTHUMAIbHYIO (OpMYy HpeACcTaBiIeHHUS HHPOPMALUU
(cxempl, TpaduKH, AHArpaMMBbl, TAOTUILI, PUCYHKHA U T 11 ),

MP 14

HCI0JIb30BaTh HAay4YHbIM S3bIK B Kay€CTBE CPEICTBA IPHU padOTe ¢ XUMHUYECKOU
uHbopMaLMel: TPUMEHATh MeXIpeAMeTHble ((u3nyeckrue M MaTeMaTH4yecKHe)
3HAKH U CUMBOJIBI, ()OpMYIIBI, a00peBUATYpbl, HOMEHKJIATYDY;

MP 15

HUCIIOJIBb30BAaThb n HpCO6p330BI)IBaTB 3HAaKOBO-CHMBOJIMYCCKHE CpeacTBa
HarjsiJHOCTH

IIpenmeTHble pe3yJbTaThl YriiyoJeHHblii yposenb (I1Py)

1Py 01

cOpPMUPOBAHHOCTh ~ MPEJCTABICHUN: O MaTepUAIbHOM EIUHCTBE MUDA,
3aKOHOMEPHOCTSX M TI03HABAEMOCTH SIBIICHUM MPUPOJABI; O MECTE M 3HAYCHUU
XUMHH B CUCTEME ECTECTBEHHBIX HAyK M €€ pOJId B 00ECHEUYEeHHUU YCTOMYMBOTO
Pa3BUTHS YEJIOBEUECTBA: B PEIICHUHU MPOOJIEM IKOJIOTHYECKOM, YIHEPTreTUYECKON 1
MUIIEeBON 0e30MacHOCTH, B Pa3BUTHH MEAMIIMHBI, CO3/IaHUU HOBBIX MaTE€pHAJIOB,
HOBBIX HMCTOYHHKOB SHEPTUH, B obecrieueHnn palMoOHAIBHOTO
MIPUPOAONONB30BaHusA, B (DOPMUPOBAHUH MHUPOBO33PEHUS U OOIICH KyIbTYpbI
YEJIOBEKA, a TAK)KE IKOJIOTHYECKH 000CHOBAHHOT'O OTHOIICHUS K CBOEMY 3/I0POBBIO
Y IPUPOJHOM cpene;

I1Py 02

BJIQZICHUE CUCTEMON XMMUYECKUX 3HAHUM, KOTOpasi BKIIOYAET: OCHOBOIIOJIATaloII1e
MOHATHS (TOTIOJHUTEILHO K CHCTEME TOHATHH 0a30BOrO YPOBHS) - H30TOIIBI,
OCHOBHO€ ¥ BO30Y)XJICHHOE COCTOSIHUE aTOMa, THOPUAN3aIlisI aTOMHBIX OpOUTasei,

xummgeckas cBs3b ("7 " u " -cBA3B", KpaTHBIE CBSA3M), MOJIAPHAS KOHIIEHTPALIHS,
CTpyKTypHasi ¢opMmyina, uzomepus (CTpyKTypHas, reoMeTpudeckas (LHc-TpaHC-
U30MepHsl), TUIIbI XMMUYECKUX PeakIHid (roMO- U reTeporeHHble, 00paTUMble U
HeoOpaTHMBbIe), paCTBOPHI (HCTUHHBIE, TUCIIEPCHBIE CUCTEMBI ), KPUCTAJITIOTHAPATHI,
CTENEeHb JMCCOLMAIUM, 3JEKTPOJIN3, KPEKUHT, PU(OPMHUHT); TEOPUH M 3aKOHBI,
3aKOHOMEPHOCTH, MHPOBO33PEHUECKHE 3HAHMS, JieXKalllue B OCHOBE MOHHUMAaHUs
INPUYUHHOCTM M CHUCTEMHOCTH  XUMHUYECKMX  SBJIEHHUH, COBpPEMEHHBIE
MpPE/ICTaBICHUs] O CTPOEHUMU BeUIeCTBA Ha AaTOMHOM, MOJEKYJISpPHOM U
HAJMOJIEKYJIIPHOM YPOBHSIX; IPEACTABICHUS O MEXaHU3MAaX XUMUUECKHUX PEAKIIHM,
TEPMOJUHAMUYECKMX M KUHETHYECKUX 3aKOHOMEPHOCTAX HX IPOTEKaHus, O
XMMHUYECKOM PaBHOBECHH, JUCIIEPCHBIX CUCTEMaX, (PaKTOJIOTHUECKUE CBEACHUS O
CBOMCTBAxX, COCTaBe, IMOJYYEHMH M O€30MaCHOM HCIOJIb30BAaHUU BaKHEHIINX
HEOPraHMYECKUX U OPraHUYECKHX BEIECTB B OBITY U MPAKTUUYECKOI e TeTbHOCTH
YesioBeKa; OOLIMX HayYHbIX MPUHIMIAX XMMHUECKOTO IIPOM3BO/ICTBA (Ha IIpUMepe
IIPOM3BOJICTBA CEPHOM KHCIIOTHI, aMMHAKa, METAHOJIa, NepepabOTKU HEPTH);

1Py 03

c(hOpMHUPOBAHHOCTh YMEHUW BBIABISITH XapaKTEPHbIC MPU3HAKH W B3aWMOCBS3b
W3YYECHHBIX TOHITUH, NPUMEHITh COOTBETCTBYIOLIHUE IOHATUSA IPU OINHUCAHUU
CTPOCHUS W CBOMCTB HEOPraHWYECKUX M OPraHMYeCKHX BEIIECTB M UX
MPEBPALLECHUM; BBISBIATh B3aUMOCBSA3b XMMHMUYECKUX 3HAHUM C TOHATHUAMHU U
MPEACTABICHUSMHU JIPYTUX TMPEAMETOB Il 00Jiee€ OCO3HAHHOTO TMOHUMAaHUS W
O0BSICHEHHS CYIITHOCTH MaTepUATBHOTO €IMHCTBA MUPA; UCIIOJIH30BATh CUCTEMHBIE
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XMMUYECKHE 3HaHUS JUIl OOBSICHEHUS M NPOTHO3UPOBAHMS SBJICHUH, MMEIOLINX
€CTECTBEHHOHAYYHYIO IIPUPOLY;

TPy 04

c(hOPMUPOBAHHOCTh ~ YMEHHUM  HCIIOJb30BaTh HAMMEHOBAHUS  XUMHYECKUX
COCJIMHEHUIN MEXKJIYHApPOJHOTO COI03a TCOPETUUECKOW W TPUKIAJHON XUMHUU U
TpUBUAJbHBIC Ha3BaHUS BEIIECTB, OTHOCAIIMXCS K H3YYEHHBIM KjaccaM
OpPraHUYECKUX M HEOPraHUYECKUX COCAMHEHUN; UCIIOJb30BaTh XHWMHYECKYIO
CUMBOJIMKY ISl COCTaBJICHHS (POPMYIJI HEOPraHUYECKUX BEIIECTB, MOJICKYJISIPHBIX
U CTPYKTYPHBIX (pa3BEpPHYTHIX, COKpAIIEHHBIX MW CKEJICTHBIX) (OpMy
OpPraHMYEeCKUX BEIIECTB; COCTABISATh YPaBHEHUS XUMHUYECKUX pEakUuid u
pacKpbiBaThb WX  CYIIHOCTh: OKHUCJIMTEIbHO-BOCCTAHOBUTEIbHBIX  pEaKIUi
MOCPEJICTBOM COCTaBIICHHMS JJICKTPOHHOTO OajlaHCca ASTHUX pEaKlIMi; peakui
HOHHOTO OOMEHa IIyTeM COCTaBJICHHMS HMX IIOJHBIX W COKPAICHHBIX HMOHHBIX
YpaBHEHUH; peaKIuil THAPOJIN3a, PEaKIIid KOMIUIEKCOOOpa3oBaHus (Ha mpuMepe
TUIPOKCOKOMIUIEKCOB IIMHKA W aJIOMHUHUS); TIOATBEP)KIATh XapaKTEepHbIS
XMMHYECKHE CBOMCTBAa BEIIECTB COOTBETCTBYIOIIMMH SKCIEPUMEHTaAMU U
3alMCSIMU YPABHEHUN XUMUYECKUX PEAKIINIA;

Py 05

c(hOpMUPOBAHHOCTH YMEHUH KJIacCU(UIIUPOBATH HEOPTAHUYECKUE U OPTaHUYECKUE
BEIIECTBA M XHWMHUUYECKHE PEAKIUU, CAaMOCTOSTEIHLHO BBIOMpATh OCHOBAHUS U
KpUTepUd  JUIS  KIAcCU(UKALMUK  HU3Yy4aeMbIX  XHMHYECKUX  OOBEKTOB;
XapaKTepU30BaTh COCTAB M BAXXKHEWILKWE CBOMCTBA BEIIECTB, NMPUHALICKANMNX K
OTpeieNIeHHbIM KJIaccaM M IpyNnaM COeAMHEHHUH (TPOCThIE BEIIEeCTBA, OKCHBI,
THIAPOKCHUJIBI, COJIH;, YTJIEBOAOPOABI, TPOCTBIE J(PUPHI, CIOUPTHI, (EHOIBI,
aJIbJIETH/IbI, KETOHBI, KAPOOHOBBIE KUCIOTHI, CIOXKHBIE d(DUPBL, KUPBI, YIIIEBOMDI,
aMUHBI, aMHUHOKHCJIOTHI, O€JIKH); MPUMEHSTh 3HAHUS O COCTAaBE U CBOMCTBax
BEIIECTB I  DKCIEPUMEHTAIbHOM  MPOBEPKH  THIOTE€3  OTHOCHTEIIBHO
3aKOHOMEPHOCTEM MPOTEKaHU XUMHUYECKUX PpEaKUMid W MPOTHO3UPOBAHUS
BO3MOKHOCTEH UX OCYIIECTBIICHHUS;

ITPy 06

c(OPMHPOBAHHOCTh YMEHUH MOATBEPkKAATh HA KOHKPETHBIX IMPUMEpax XapakTep
3aBUCUMOCTH PEAKLMOHHOM CIIOCOOHOCTH OpPraHMYECKHX COEJUHEHUH OT

KPAaTHOCTH ¥ TuIa KosaneHTHoi ceasu ("7 " u " T -ca3u"), B3aMHOTro BIHAHUS

dTOMOB M I'PYIIIl aTOMOB B MOJICKYJIaX; a TAKXC OT 0CcOoOeHHOCTEH peaimn3anuun
PA3JIMIHBIX MEXAaHNU3MOB NIPOTCKAHHUA peaKuHﬁ;

ITPy 07

c(OPMHPOBAHHOCTh YMEHUH XapaKTEPH30BaTh AJIEKTPOHHOE CTPOCHHE aTOMOB (B
OCHOBHOM M BO30YXJEHHOM COCTOSSHUM) M MOHOB XMMHUYECKHUX 3JIEMEHTOB -4
nepuoaoB Ilepuomanmueckoit cucrembl JI. M. MeHnaeneeBa W WX BaJE€HTHBIE
BO3MOXXHOCTH, HcCIONb3ys mnouatus "s", "p", "d-snexTponHbie" opOurtanu,
SHEpPreTUYeCKue YpPOBHM; OOBICHATh 3aKOHOMEPHOCTH H3MEHEHHUs CBOMCTB
XUMHUYECKHX 3JIEMEHTOB U 00pa3yeMbIX UMM COEMHEHHUH MO MepHoJiaM U rpynmnam;

ITPy 08

BJIaJACHUC CHUCTEMOM 3HAHUU O MCTOJaX HAYYHOI'O IMO3HAHHA SIBICHUM IpupoabI,
HCIIOJIB3YEMBIX B €CTCCTBCHHLIX HAYKAaX U YMCHUAMU IIPUMCHATH 3TH 3HAHUA IIPHU
OKCIICPUMCHTAJIBHOM HCCICAOBAHHMM BCIICCTB MW JIA OOBSICHEHHS! XUMHUYECKUX
ﬂBHeHHfI, HMCIOIUX MECTO B ITPUPOJEC, HpaKTI/I'-IeCKOI\/’I JCATCIIBHOCTH UYCJIOBCKA U B
HOBCCHHCBHOﬁ JKHU3HH,

1Py 09

c(OpPMUPOBAHHOCTh YMEHUN NPOBOAUTH pacueThl MO XUMHUYECKUM (opMysiaM U
YPaBHEHHUSM XHMHYECKHUX PEAKIMHA C HCHOJIb30BaHUEM (DU3MUECKUX BETUYHUH
(Maccel, 00beMa Ta30B, KOJIMYECTBA BEIIECTBA), XaPAKTEPU3YIOIMIMX BEIIECTBA C
KOJIMYECTBEHHONH CTOPOHBI: PACUeThl MO HAXOXKJICHHIO XMMUYECKOH (HopMyIibl
BEIIECTBA; PacyeThl Macchl (00BEMa, KOIMYECTBA BEUIECTBA) MPOIYKTa PEaKIuH,
€CITM OJTHO U3 UCXOHBIX BELIECTB JJaHO B BUJIE PACTBOPA C ONPEAEICHHON MacCOBOM
JI0JIEll paCTBOPEHHOI'0 BEIECTBA WJIM JIaHO B U30bITKE (MMEET MPUMECH); PACUEThl
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MacCOBOW WJIM 0OOBEMHOW JIOJIH, BBIXOJA MPOAYKTA PEAKIHH;, PacyeThl TEIIOBOTO
a¢dekra peakiuit, 00bEeMHBIX OTHOIICHHIA T'a30B;

IIPy 10 c(hOPMHUPOBAHHOCTh YMEHHUW MPOTHO3UPOBATH, AHAIM3UPOBATH W OIICHUBATH C
MO3UITHAMN DKOJIOTHUECKOM 0e30IacHOCTH MOCJIEACTBUSI OBITOBOM u
MIPOM3BOICTBEHHOM JIEATEILHOCTH YEJIOBEKA, CBI3aHHOM C MepepaboTKON BEIIECTB;
HCIIOJIB30BaTh IIOJYUYCHHBIC 3HAHUA JJIA HpI/IHSITI/ISI I‘paMOTHBIX pemeHHﬁ Hp06HeM
B CUTYAIUsX, CBI3aHHBIX C XMMHEH;

Py 11 c(hOPMHUPOBAHHOCTh YMEHHH CaMOCTOSITEIBHO ILIAHUPOBaTh M IIPOBOJUTH
XUMUYECKUM DKCIIEPUMEHT (ITOTyYeHHUE W W3YYCHHUE CBOMCTB HEOPTAaHMYECKUX U
OPraHUYCCKUX BEIICCTB, KAYCCTBEHHBIC PEAKIMU YIJICBOJOPOJIOB PAa3IMUYHBIX
KJIaCCOB M KHUCJIOPOJCOJECPKAIIUX  OPraHMYECKHX  BEIIECTB,  pCIICHUE
AKCIICPUMEHTAJIBHBIX 33J1a4 110 PAaCIIO3HABAHUIO HEOPTAaHUYECKUX U OPraHUYCCKUX
BEILIECTB) C COOJIIOJICHHEM TpaBWJI O€30MacHOr0 OOpalleHHs C BEIIeCTBAMU U
nabopaTopHbIM  o0OpyaoBaHuEeM, (OPMYJIMPOBATh  IEIM  HCCICIOBaHMUS,
MPEAOCTABIIATh B PA3IMYHON (hOpME pe3ybTaThl SKCIIEPUMEHTA, aHATM3UPOBATh U
OIICHUBAThH UX JIOCTOBEPHOCTE;

ITPy 12 chOpPMUPOBAHHOCTh ~ YMEHUH  OCYIIECTBISITH  ICJICHAINIPABICHHBIA  TOUCK
XUMHUYECKON MH(OPMAIH B PA3JIMUHBIX UCTOYHUKAX (Hay4YHas U y4eOHO-Hay4dHAas
JTuTepaTypa, CpeicTBa MaccoBoM uHpoOpManuu, ceTb VHTepHET u Jpyrue),
KPUTUYECKH aHAIM3UPOBATh XUMUYCCKYI0 WH(POPMAIUIO, TepepadbaThiBaTh e¢ U
WCIOJIb30BaTh B COOTBETCTBUU C IMOCTABJICHHON y4eOHOIl 3a1aueii;

Py 13 c(hopMHpPOBAaHHOCT, YMEHHH OCO3HABaTh OITACHOCTH BO3JICHCTBHS Ha IKHBBIC
OpraHU3MbI OIPECICHHBIX BEIECTB, MOHMMAs CMBICI TOKa3aTels MpeaeabHOR
JOMYCTHMOW KOHIIEHTPAIIMU, U TIOSICHSITh HA MPUMEPAX CIOCOOBl YMEHBIICHUS U
MPEAOTBPAILIEHUS UX BPEAHOTO BO3ACHCTBUS Ha OPTraHU3M YeJIOBEKA.

B mpomecce OCBOEHUS ~ OUCHUIUIMHBI  «XUMHS» Yy  OOyYaroluxcs
I[eJICHANIPABICHHO (OPMHPYIOTCS yHHBEpCAIbHBIC Y4YeOHBIC IACHCTBUA, BKIIOUYAS
dhopMupoOBaHHE KOMIICTCHITUH 00ydJaronIuXcsl B 00J1acTH yueOHO-HCCIIeI0BaTeIIbCKOM
U TPOCKTHOW JEATEIBHOCTH, KOTOphIE B CBOIO oOuepeAb O0eCrneynBaroT
MPEeMCTBEHHOCTh (hopmupoBanus 06mux kommnerenuuii ®I'OC CIIO.

Buabl yHuBepcaabHbIX Y4eOHBIX Koast | HammenoBanne OK B cooTBeTcTBHM
AeicTBU OK ¢ ®I'OC CIIO no 34.02.01
orocC CoO CecTpHHCKOE 1€710
PeryasituBHble OK 2 OcylecTBidTh MOHWCK, aHaIU3 H
CaMOCTOSITENILHO IUTaHUPOBATh u UHTEpIpeTALNIO uHpopManuy,
OCYIIECTBIISITh ~ CBOIO  I103HABaTEJbHYIO HEOOXOAMMOM ISl BBITOJTHEHUS 33124
NeSITeIbHOCTD, ONpeaessis e€ LelIH U 3a/1auH, npodeccuoHaIbHOM e TeTbHOCTH
KOHTPOJIMPOBATH U IO MEpPe HEOOXOTUMOCTH
KOPPEKTHPOBATh TpeajaraeMblii ajiropuTMm [InanupoBaTh M peaqu30BBIBATH
NecTBUH Tpu  BBIMONHEHUH yueOHbIx u | OK 3 coOCTBEHHOE TPO(EeCCHOHANBHOE U
UCCIIEIOBAaTEIbCKUX  3ajad,  BBIOMpATh JUYHOCTHOE Pa3BUTHE;
Haubosee 3¢ exTUBHBIN
crocob ux pemenus ¢ yuérom nonydenus | OK 07 | ConelicTBoBath COXPAaHCHHUIO
HOBBIX 3HAHWM O BEIIeCTBAX M XUMHUECKHX OKpY’Karomen CpClbl,
peaKIusx; pecypcocOepeKeHHIo, MIPUMEHSTH
3HaHUS 00 M3MEHEHUH KIUMarta,

OCYLIECTBIIATh CaMOKOHTPOJIb cBOEH HPHUHIHATIIBI OepexkIIMBOTO
JEATEIbHOCTH Ha OCHOBE IIPpOU3BOACTBA, o PexTuBHO
caMOaHaJIN3a U CaAMOOIICHKH;
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JIENCTBOBATE B YpEe3BbIYANHBIX
CUTYaIUsX;
OK 01 | Beibuparb crmocoObl pemieHus 3aaad
npodeccHoHAIbHON ~ AESITENbHOCTH,
MPUMEHUTEIHHO K pa3IMYHbIM
KOHTEKCTaM,
KomMMyHnkaTuBHbBIE
3a71aBaTh BOIIPOCHI o cymectBy | OK 04 | PaboTath B KOJUIGKTHBE M KOMAaHJE,
00cyX1aeMoil TeMbl B XOJI€ JHAJIOTa W/WIN 3¢ PeKTUBHO B3aMMOJCHCTBOBATh C
JIMCKYCCHUH, BBICKA3bIBATh uJeu, KOJIJIETaMH,
dbopmynupoBath CBOM PEIOKEHUS PYKOBOJICTBOM, KJIMEHTAMH;
OTHOCHUTEJIBHO BBINOJNIHEHU mpennoxkeHHon | OK 05 | OcyiecTBiasaTh YCTHYIO u
3a]a4u; NUCbMEHHYI0O  KOMMYHHUKAIIMIO  Ha
roCyJIapCTBEHHOM si3bIke Poccuiickoit
denepanuu ¢ y4eTOM OCOOEHHOCTEH
COIIMAJIBHOTO u KYJIbTYPHOTO
KOHTEKCTa;
BBICTYNAaTh C npe3eHTauuen pesynbraTtoB | OK 09 | [lonb3oBarbes npodeccuoHaIbHOM

IMO03HABaTCIILHOM JIEATEIILHOCTH,
MOJIYYEHHBIX CaMOCTOSATEIbHO WIIH
COBMECTHO co
CBEpCTHUKaMU npu BBIIOJIHEHUH
XUMHYECKOTO SKCIIEPUMEHTA,
MPaKTUYECKOW pabOThl MO HCCICTOBAHUIO
CBONCTB H3y4aeMbIX

BEILIECTB, peau3aly y4eOHOro MpoeKTa U
(GopMynupoOBaTh BBIBOJBI IO pe3ysbTaTaM
IIPOBEACHHBIX UCCIIEA0BAaHUN IIyTEM
COIJIaCOBaHUs MO3UIMH B X0 00CYXIeHUs
U 00OMeHa MHEHUSIMU

JOKyMEHTalMel Ha rocyIapCTBEHHOM
Y UHOCTPAHHBIX S3bIKAX
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ITo3HaBaTeabHBIE
CaMOCTOSITEIbHO (dbopmynrpoBaTh i
aKTyaJM3UpOBaTh MpoOJIEMy, BCECTOPOHHE
€€ paccMaTpUBaTh;

WCIIOJb30BaTh NPU  OCBOCHHUM  3HAHUU
OpUEMBI  JIOTUYECKOIO  MBIIUICHHS -
BBIJICISATh XAPAKTEPHbIE NPU3HAKU IOHITUI
M yCTaHABIMBAaTh  MUX  B3aUMOCBS3b,
WCIIOJIb30BaTh COOTBETCTBYIOIIUE ITOHATHUSA
JUIsE  OOBSICHEHHsSI OTHENbHBIX (PAKTOB H
SIBIICHUI;

BBIGI/IpaTB OCHOBaHHUA U KpI/ITepI/II/I JJIs
KJIaccu(puKaluu BEHIECTB W XUMHUYECKHUX
peaKuuii;

YCTaHaBIMBAaTh  HPUYMHHO-CIIE/ICTBECHHbBIE
CBs3H Memny I/I3Y‘I&€MHMI/I SIBJICHUAMU,
CTpOI/ITB JIOTUYCCKHUC paCCY)KIIGHI/Iﬂ
(MHIIyKTUBHBIE, IETYKTUBHBIE, 10 aHATIOTHH ),
BBISABJIATH 3aKOHOMepHOCTI/I nu HpOTHBOpGLII/ISI
B paccMaTpUBaEMbIX SIBIICHUSX,
(GbopMyIUPOBATh BHIBOJIBI M 3aKJIFOUCHHUS;
MIPUMEHSTh B npoiiecce MO3HAHUA
chonwyeMme B XHMHU CHUMBOJJIMYCCKHUC

(3HaKOBBIC)  MOJCIH, MPEOOPa3OBBIBATH
MOJICTIbHBIC TPEACTABICHUS - XUMHYCCKHIMA
3HaK (CHMBOJI) DIIEMECHTa, XHMHYECKas

dbopmyra, ypaBHEHHUE XUMHUYECKON PEAKIINH -
MpHU PEIIeHWH y4YeOHBIX MO3HABATENbHBIX U
MPAKTUYECKUX 3a7a4, IPUMEHATh HA3BaHHBIE
MOJIEJIbHBIE MPEACTABICHUS IS BBISABICHUS
XapaKTEPHBIX MPU3HAKOB M3y4aeMbIX
BEILIECTB U XUMUYECKUX PEAKIIUM;

OK 01

OK 02

OK 03

OK 05

OK 07

OK 09

BriOupaTts cnocoOwl pemieHus 3amad

npodeccuoHalbHON ~ JAESITeTBHOCTH,
PUMEHHUTEIBHO K Pa3IUYHBIM
KOHTEKCTaM;

OcCyIIecTBIATh  MOUCK, aHalu3 H
MUHTEPITPETALINIO uHpOpMAIHH,
HE00X0TUMOi TUTST
BBITIOJTHEHHSI 3aj1a4

npodeccrnoHaBbHOMN IeATEBHOCTH;

[ltanupoBaTh W peanu30BBIBATH
coOcTBeHHOE TMPOPECCHOHATBHOE U
JMYHOCTHOE Pa3BUTHE;

Ocyl1iecTBisATh YCTHYIO u
MACbMEHHYI0  KOMMYHHKALIMIO  Ha
roCyJIapCTBEHHOM si3bIk€ Poccuiickoit
Qenepallii ¢ Y4eTOM OCOOCHHOCTEH

COLMAIBHOTO 51 KYyJIBTYPHOI'O
KOHTEKCTA;

CopeiicTBOBaTh COXPAHEHHUIO
OKpYKaromien cpensl,
pecypcocOepexenuto,  3PPEKTUBHO
NeiCTBOBATh B Ype3BBIYANHBIX
CUTyalusx

[Tonb3oBarbes npodeccuoHaIbHOM

ﬂOKYMCHTaHHeﬁ Ha TOCyAapCTBCHHOM
HWHOCTPAHHOM S3bIKaX;

B memsx moarotoBku oOydarmomumxcs K o Oyaymied npodeccuoHanbHOM

NeATeIbHOCTH TNpu  u3ydeHuu ydeOHou gucuumuinael  OY11  «Xumus»
3akJajpiBaeTcs ocHoBa aiist popmupoBanus [IK B pamkax peanuzamuu OOII CITO no
crienmanbHOCTH 34.02.01 CecTpuHCKOE [1€J10.

Koasi IIK HaunmenoBanmue IIK ( B coorBercTBHE ¢ PT'OC CIIO no 34.02.01 Cectpunckoe
1€J10)
MJIK 03.03
K 3.1 KoHcynbTrpoBath HaceJeHue o BOIIPOCaM
npoUIaKTHUKU 3a00JIeBaHU.
I1K 3.2 [IponaranaupoBaTh 310POBBINA 00pa3 KUIHU
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2. OFBbEM YUEBHOM JUCHUIJIMHBI U BUJIbl YYEBHOM PABOThHI

Bup yueOHoii padoThl O0bem B yacax

O0bem 00pa3oBaTeIbHOI MPOrpaMMBbl YU4eOHO# M CIHIIJIHHbBI 144

OcHoBHoOe coJepkaHue

BT. 4.
TEOpPETHYECKOE 00yUeHre 98
nabopaToOpHBIE/IPAKTHICCKHUE 3aHITUS 40
caMmocTosiTenbHast pabora 6

IIpodeccnoHabHO OPUEHTHPOBAHHOE COJlEPKAHUE

BT. 4..

TeopeTuyeckoe o0ydeHue 22
J1a00paTOPHBIC/TIPAKTHYCCKUE 3aHIATHS 4
IMpomexyTounas arrectauus (1uddepeHHPOBaAHHDII 3a4eT) 2
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3. COJEP)KAHUE U TEMATUYECKOE INTAHUPOBAHUE YYEFHOMN JUCIUATILIMHBI «XUMUS»

00 Kona Kon
Hanpas
eM 00pa30BaTeJILHOIO o0pa3oBaTesibH
JICHUS
HaumeHoBaHue Coaep:xkanue yueOHOro Mmatepuasia u GopMbl OpraHu3anuu B pesyiabtata ®I'OC 0ro pesyJjbTara
BOCIIMTA
pa3aesioB U TeM AeSITeJIbHOCTH 00y4aromuxcs qaca (6{0]0) dIrocC C110 .
X TeJIbHOH
padoThI
1 2 3 4 5 6
Paznen 1.
OcHoBHBIE 9
MOHSTHS U 3aKOHBI
XAMHA
Tema 1.1. Xumus — Komo0unupoBannoe 3ansitTue Ne 1. Beenenne. Xumusi - Hayka 2 JIP 01; JIP 02; JIP 03; | OK 01, OK 02,
HayKa O BelIecTBax | 0 BemecTBax. KojimyecTBeHHbIE OTHOIIEHNSI B XUMUH. JIP 04; JIP 05;; JIP 07; | OK 03, OK 04,
Copnepxanue yueOHOM nHpopmanuu. JIP 08; JIP 09; JIP 10; | OK 05, OK 07,
CocraB BemiecTBa. Xumudeckue  dieMeHTHI.  CrocoObl JIP 11; JIP 12; JIP 13; | OK 09, IIK 3.1,
CYLIECTBOBAHMSI XUMHYECKHX DJIEMEHTOB: aTOMBI, IPOCThIE U JIP 14; JIP 16; JIP 17; | IIK 3.2

CIIO)KHbIE BellecTBa. BeliectBa IOCTOSHHOIO U IEPEMEHHOIO
cocTaBa. 3aKOH TIIOCTOSHCTBA COCTaBa BellecTB. BemecTsa
MOJICKYJIIPHOTO W HEMOJIEKYJsIpHOTO  cTpoeHusa.  CrocoObl
O0TOOpaKEeHHsI MOJIEKYJ: MOJIEKYJISIPHBIE U CTPYKTYpHbIE (hOPMYIIBI;
IapoCTEepKHEBbIE U MaclITaOHble mpocTpaHcTBeHHbIE (CTroapTa-
Bbpurne6a) Mmonenn Moiexyi.

N3mepenne BemecTtBa. Macca aTOMOB M MOJEKYJI. ATOMHas
enuHuIa Macchl. OTHOCUTENbHBIE ATOMHAsA U MOJIEKYJISIPHAsi MacChl.
KonugecTBo BemiecTBa M €IWHUIBI €T0 U3MEPEHUS: MOJIb, MMOJIb,
kMouib. Yucno ABorasapo. MossipHast Macca.

JIP 18;JIP 20; JIP 21,

JIP 22; JIP 23; JIP 24,

JIP 25; JIP 26; JIP 28;

JIP 29; JIP 30; JIP 31
MP 01; MP 02; MP 03;
MP 04; MP 06; MP 07,
MP 08; MP 09; MP 10;;
MP 12; MP 13; MP 14,
[1Py 01, TPy 02, TTPy
03, ITPy 04, ITPy 05, ,
[TPy 07, TPy 08, ITPy
09, ITPy 10, ITPy 11,
[1Py 12, TTPy 13
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KomOunupoBanHoe 3ansiTue Ne 2. OCHOBHbIE 3aKOHbI XMMHUMU.
IonsaTHE «10J151».

Coneprkanne yueOHoOM nHpOpMaIU.

ArperaTHble COCTOSIHMSI BELLIECTBA: TBEPOE (KPUCTAIIIMUECKOE
u amopdHoe), )KUJIKOe U ra3000pa3Hoe. 3aKOH ABOTaIpo U €ro
cieAcTBUs. MOISIpHBIH 00bEM BELIECTB B Ta3000pa3HOM
coctostHnK. OOBbeTMHEHHBIN Ta30BbIA 3aKOH U YPaBHCHHE
MenaeneeBa-Knanelipona.

Cwmecu BCLICCTB. Paznuuus MCXKAY CMCCIMHU U XUMHYCCKHUMU
COCONHCHUIMMU. MaccoBas 1 00beMHas JOJIH KOMIIOHCHTOB CMCCH.

JIP 01; JIP 02; JIP 03;
JIP 04; JIP 05; JIP 06;
JIP 07; JIP 08; JIP 09;
JIP 10; JIP 11; JIP 12;
JIP 13; JIP 14; JIP 15;
JIP 16; JIP 17; JIP 18;
JIP 19; JIP 20; JIP 21;
JIP 22; JIP 23; JIP 24;
JIP 25; JIP 26; JIP 27,
JIP 28; JIP 29; JIP 30;
JIP 31

MP 01; MP 02; MP 03;
MP 04; MP 05; MP 06;
MP 07; MP 08; MP 09;
MP 10; MP 11; MP 12;
MP 13; MP 14; MP 15

[Py 01, [Py 02, IIPy
03, ITPy 04, TIPy 05,
TPy 06, ITPy 07, ITPy
08, ITPy 09, IIPy 10,
[Py 11, MPy 12, IIPy
13

OK 01, OK 02,
OK 03, OK 04,
OK 05, OK 07,
OK 09, IIK 3.1,
[IK 3.2

IIpakTuyeckoe  3ansitue  Ne 1. Borunciaenus ¢
HCI0JIb30BAHMEM NMOHATHH «KOJIHYECTBO BelleCTBa», «MOJIbY.

Copepxanue yueOHONU HH(pOPMALIUH.

N3mepenune BemectBa. Macca aTOMOB U MOJIEKyd. ATOMHas
€AUHNIIa MacCCHI. OTHOCHUTENbHBIE aTOMHAS 1 MOJICKYJIdpHass MacCChbl.
KommuectBo BCIICCTBA U €AWMHUIBI €0 U3MCPCHUA: MOJIb, MMOJIb,
kMoJib. Yueno ABoraznpo. MomnsipHas Macca.

OK 01, OK 02,

OK 03, OK 04,

OK 05, OK 07,

OK 09, IIK 3.1,
1K 3.
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Tema 1.2.
CrpoeHue atoma

KomOunupoBannoe 3ansitue Ne 3. Crpoenme aroma.
CrpoeHne 3J1eKTPOHHBIX 000s104ek aToMoB 1 — 4 mepuonos.
OcHOBHOE U BO30YK/I€eHHOE COCTOSTHIE ATOMOB.

Copneprxanue yueOHOH UH(pOpMAITHH.

AToOM - crokHas yactuia. JlokazarenbcTBa CIOKHOCTH CTPOCHHUS
aToMa: KaTroJHble M  PEHTICHOBCKME Jy4H, ¢orodddekr,
PaOaKTUBHOCTb, SJIEKTPOJIH3.

[Tnanerapnas mogenb aroma J. Pesepdopna. Ctpoenue aroma o
H. bopy. CoBpemeHHble NpPEICTaBICHUS O CTPOCHUH aroma.

JIP 01; JIP 02; JIP 03;
JIP 04; JIP 05; JIP 06;
JIP 07; JIP 08; JIP 09;
JIP 10; JIP 11; JIP 12;
JIP 13; JIP 14; JIP 15;
JIP 16; JIP 17; JIP 18;
JIP 19; JIP 20; JIP 21;
JIP 22; JIP 23; JIP 24
JIP 25; JIP 26; JIP 27;

KopryckynsipHO-BOTHOBOH Tyaji3M YaCTHULl MUKPOMHUPA. JIP 28; JIP 29; JIP 30; 8§ 8;’ 8§ 842"
CocraB aTOMHOTO sipa - HYKIOHBI: NPOTOHBI U HEHUTPOHBI. 2 MP 01; MP 02; MP 03; OK 0 5’ OK 07’
N3oTonsl 1 HyKIUABL. Y CTOMYUBOCTS SALIEP. MP 04; MP 05; MP 06; OK 09 ’HK 3 1’
OnekTpoHHas 000104yka aTtoMmoB. [loHsiTHE 00 3IEKTPOHHOM MP 07; MP 08; MP 09; Hf( 31 Y
opOWTaTM W 3JEKTPOHHOM oOnake. KBaHTOBBIC 4mMcia: TIIABHOE, MP 10; MP 11; MP 12, '
opOuTaiapHOe (M0OOYHOE), MATHUTHOE M CIIMHOBOE. Pacnpenenenue MP 13; MP 14; MP 15
JJIEKTPOHOB [0 JHEPreTHYECKUM YpPOBHSAM, IOAYPOBHSAM H [Py 01, TPy 02, IIPy
opOHUTaIsIM B COOTBETCTBUHU C NMPUHIIMIIOM HAaWMEHBIICH SHEPTHH, 03, ITPy 04, IIPy 05,
npuHuunom Ilaynu  u npaBunom  ['yHna.  DneKTpoHHbIE [TIPy 06, IIPy 07, ITPy
KOH(UTYpaIii aTOMOB XUMHYECKHX 3JIEMEHTOB. 08, ITPy 09, IIPy 10,
BanenTHbIe BO3MOKHOCTH aTOMOB XUMHYECKHUX JJIEMEHTOB. [Py 11, MIPy 12, IIPy
DJIeKTpOHHAs KJIacCH(PHUKAIINS XUMHUECKUX 3JICMEHTOB: S-, p-, d- 13
, f-anemeHTRI.
Pasgen 2. O0Omas u
HEOpraHuYecKas 56
XUMHUS
Tema 2.1. KomOunupoBannoe 3ansitue Ne 4. Ilepuoauveckuii 3aKoH u JIP 01; JIP 02; JIP 03;
[Tepuoanueckuit [Mepuoauyeckas cucremMa XNMHYECKUX 3J1EMEeHTOB JIP 04; JIP 05; JIP 06;
3aKOH u | JI.A.Menneneena. JIP 07; JIP 08; JIP 09; OK 01, OK 02,
Ilepnoanueckas Coneprxanue yueOHOM nH(pOpMAIHH. JIP 10; JIP 11; JIP 12; | OK 03, OK 04,
cucTeMa OTkpBITHE [Tepuoauaeckoro 3aKOHA. [IpenmochuIKy: 2 JIP 13; JIP 14; JIP 15; OK 05, OK 07,
XUMHYECKHUX HaKOIUIEHHE (aKTOIOrMYECKOTrO MaTepuana, paboThI JIP 16; JIP 17; JIP 18; | OK 09, IIK 3.1,
3JIEMEHTOB npeamectseHHUKoOB (M.B. [eGepeitaepa, A.D. llankyprya, k. A. JIP 19; JIP 20; JIP 21, 1K 3.

J.M.Menneneena.

Hreronennca,
JIMYHOCTHEIE

JLYO. Meiiepa),
KauecTBa

che3n xuMukoB B Kapicpyo,
JAU. MenneneeBa. Otkpoitne JI.U.

JIP 22; JIP 23; JIP 24,
JIP 25; JIP 26; JIP 27,
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MenaeneeBbiM [leproanueckoro 3aKoHa.

Ilepponnueckuii 3akOH M CTpOe€HHE aroma. M3oromsl.
CoBpeMEHHOE TOHATHE XUMHYECKOT0 AJIEMEHTA. 3aKOHOMEPHOCTH [ .
Mosmu. CospemenHas ¢opmynupoBka [leprogudeckoro 3akoHa.
[lepuonuueckas cucteMa M cTpoeHue aroma. OU3MYECKHI CMBICT
MOPSAJKOBOTO HOMEpaA 3JIEMEHTOB, HOMEPOB TPYIIbl U IMEPHOJA.
[lepuonuueckoe M3MEHEHHWE CBOWMCTB 3JIEMEHTOB: pajuyca aToma;
SHEPruyM  MOHU3AUMHU;  AJIEKTPOOTPUUATEIBbHOCTH.  [IpuuumHBI
H3MEHEHHS METAJNIMYSCKUX M HEMETAJNIMISCKUX CBOMCTB YJIEMEHTOB
B Ipynmnax M MEpPHO-TX, B TOM YHCIIe OOJBIIMX M CBEPXOOIBIINX.
3nayenue llepuonuueckoro 3akoHa u llepuogmyeckol CHCTEMBI
xuMmuueckux 3nemeHToB .M. MenaeneeBa st pa3BUTHS HAyKUd U
MOHUMaHUS XUMUYECKOW KapTUHBI MHUpA.

JIP 28; JIP 29; JIP 30;
JIP 31

MP 01; MP 02; MP 03;
MP 04; MP 05; MP 06;
MP 07; MP 08; MP 09;
MP 10; MP 11; MP 12;
MP 13; MP 14; MP 15

[Py 01, [Py 02, IIPy
03, ITPy 04, IIPy 05,
TPy 06, ITIPy 07, ITPy
08, ITPy 09, IIPy 10,
TPy 11, MPy 12, IIPy
13

19




KomOunupoBanHoe 3ansitue Ne 5. Tunbl XuMH4eCKOH CBSI3H.
CTtpoeHue BelecTBa.

Coneprkanne yueOHoOM nHpOpMaIU.

IlonsTHe O XHMMHUYECKOH CBSI3U. THUIBI XUMHYECKHX CBS3CH:
KOBAJICHT-Casl, MOHHAs, METAJJIMYECKasi U BOJIOPO/IHAS.

KoBanenTHas xumudeckas cBsi3b. J[Ba MexaHu3zMa 0Opa3oBaHHS
ATOW :BSI3M: OOMEHHBIH M JOHOPHO-AaKIENTOpHBIH. OCHOBHBIC
MapaMeTpbl 3TOr0 TUNA ;BA3U: JJIMHA, IPOYHOCTh, YrOJI CBSI3U WJIU
BJICHTHBIM yroia. (OCHOBHBIE CBOWCTBA KOBAJCHTHOM CBA3U:
HaCHIIIEHHOCTb, MOJISIPU3YEMOCTh u MIPOYHOCTb.
DIEeKTPOOTPULIATEILHOCTh U KJIACCHU(UKAIUS KOBAJICHTHBIX CBS3CH
[0 3TOMY IPHU3HAKY: MOJSPHAS U HENOJSpPHAs KOBAJICHTHBIE CBA3U.
[TonsapHOCTB CBSI3U U MOJIAPHOCTH MOJIEKYJIbl. CI0Cc00 nepeKphIBaHUS
AIEKTPOHHBIX OpOUTANICH 1 KIIacCH(UKAIUS KOBAJICHTHBIX CBSI3CH 110
3TOMY NPU3HAKY: O- U T-CBSI3U. KpaTHOCTh KOBAJIEHTHBIX CBS3€H U
KJIacCU(PUKAUA WX IO ITOMY IMPHU3HAKY: OJMHAPHBIC, JBOWHBIC,
TpPOIHBIE, MOJYTOpPHBbIE. THUMNBI KPUCTAUIMYECKHX PEIIETOK Y
BEIIECTB C OATHUM THUIIOM CBSI3U: AaTOMHBIE M MOJEKYJSPHBIC.
@u3nyYecKue CBOMCTBAa BELIECTB C OTHUMU KPUCTALUIMYECKUMH
peleTKaMu.

HMonHnas xuMuyeckas CBs3b, KaK KpallHUM Cily4all KOBAJICHTHOMN
MOJIAPHOU CBsi3M MexaHusm oOpa3oBaHHsl MOHHOW cBsi3u. MoHHBIE
KPUCTAJUIMYECKUE PEHNIETKM U CBOWCTBA BEUIECTB C TaKUMU
KpUCTaJIIaMH.

Meramndeckass XHMUYECKas CBSI3b, KakKk OCOOBIA  THII
XUMHUYECKOM CBSI3U, CYIIECTBYIOIIMM B MeTayulax M ciuiaBax. Ee
OTJIMYHS U CXOACTBO C KOBAJICHTHON W MOHHOU cBsa3saMu. CBolicTBa
METaJUIMYECKOM CBA3U. MeTamuinueckiue KpUCTauIMueCKUe PEIIeTKU
Y CBOMCTBA BENIECTB C TAKUMH KPUCTAJIIIAMH.

Bonoponnas xumudeckast CBsi3b. MexaHU3M 00pa30BaHUs TaKOi
CBSA3H. Ee KJ1accuuKalus: MEKMOJIEKYJISIpHAs "
BHYTPUMOJIEKYJISIpHAsE ~ BOJOPOAHBIE  CBsI3M.  MoOJeKynsipHbIe
KPUCTAJUIMYECKUE PEHIETKH [JIs 3TOro Tumna cBsizu. Dusmyeckue
CBOWCTBA BELIECTB C BOJAOPOAHOM CBA3BI. bHomorudeckas posb

JIP 01; JIP 02; JIP 03;
JIP 04; JIP 05; JIP 06;
JIP 07; JIP 08; JIP 09;
JIP 10; JIP 11; JIP 12;
JIP 13; JIP 14; JIP 15;
JIP 16; JIP 17; JIP 18;
JIP 19; JIP 20; JIP 21;
JIP 22; JIP 23; JIP 24
JIP 25; JIP 26; JIP 27,
JIP 28; JIP 29; JIP 30;
JIP 31

MP 01; MP 02; MP 03;
MP 04; MP 05; MP 06;
MP 07; MP 08; MP 09;
MP 10; MP 11; MP 12;
MP 13; MP 14; MP 15

[Py 01, [Py 02, IIPy
03, ITPy 04, TIPy 05,
TPy 06, ITPy 07, ITPy
08, ITPy 09, IIPy 10,
[Py 11, MPy 12, IIPy
13

OK 01, OK 02,
OK 03, OK 04,
OK 05, OK 07,
OK 09, IIK 3.1,
IIK 3.2
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BOJIOPOZHBIX CBA3EH B OpPraHU3alUU CTPYKTYp OMOIIOIUMEPOB.

Envnasg npupona XMMHMYECKHX CBA3CH: HAJIMYME PA3JIMYHBIX
TUIIOB CBSA3€H B OJHOM BELIECTBE, IEPEXOJ] OJHOIO THIIA CBS3U B
JAPYToH M T.IL
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IIpakTuyeckoe 3ansatue Ne 2. M3yuyeHue 3aKoHOMepHoOCTei
U3MEHEHHS] CBOMCTB 3JIEMEHTOB M MX COeJIMHEHUI M0 Nmepuogam
U rpynmam.

Copneprxanue yueOHOH UH(pOpMAITHH.

CoBpemennass  ¢opmynupoBka Ilepumoguyeckoro  3akoHa.
[lepuonnueckas cucrteMa U cTpoeHue aroma. OU3HYECKHI CMBICIT
MOPSIAKOBOTO HOMEpA 3JIEMEHTOB, HOMEPOB TPYIIIBI M IEPUOAA.
Ilepnonnueckoe M3MEHEHUE CBOWCTB JJIEMEHTOB: pajguyca aTroma;
SHEPTMM  HMOHM3ALMHU;  3JIEKTPOOTpULATENbHOCTH.  IIpuunubI
W3MEHEHUS METAJUIMYECKUX U HEMETAJUIMYECKUX CBOKCTB 3JIEMEHTOB
B TpyMIax M Mepuojax, B TOM 4Yucje OONbUINX U CBEPXOONIbIINX.
3nauenue Ilepuonnueckoro 3akoHa u Ilepuoanueckoil cucremsl
xumuueckux aneMeHToB .M. Menaeneesa

JIP 01; JIP 02; JIP 03;
JIP 04; JIP 05; JIP 06;
JIP 07; JIP 08; JIP 09;
JIP 10; JIP 11; JIP 12;
JIP 13; JIP 14; JIP 15;
JIP 16; JIP 17; JIP 18;
JIP 19; JIP 20; JIP 21;
JIP 22; JIP 23; JIP 24;
JIP 25; JIP 26; JIP 27,
JIP 28; JIP 29; JIP 30;
JIP 31

MP 01; MP 02; MP 03;
MP 04; MP 05; MP 06;
MP 07; MP 08; MP 09;
MP 10; MP 11; MP 12;
MP 13; MP 14; MP 15

[Py 01, [Py 02, IIPy
03, ITPy 04, TIPy 05,
TPy 06, ITPy 07, ITPy
08, ITPy 09, IIPy 10,
[Py 11, MPy 12, IIPy
13

OK 01, OK 02,
OK 03, OK 04,
OK 05, OK 07,
OK 09, OK 10,
MK 2.1, K 2.2,
MK 2.3, [IK
2.4.,TIK 2.5,

CaMocTosTenbpHas pa60Ta CTYACHTOB.

Tema 2.3.
XUMHUYECKHUE
peakuuu

KomOunupoBannoe 3ansitue Ne 6. Kiaccnpuxanus
XHMH4YeCKHX peakuuii. CKOpoCcTh peakuuu, ee 3aBUCHUMOCTD OT
Pa3Iu4HbIX (PAKTOPOB. XHMHUYECKOE PABHOBECHE.

Coneprxanue yueOHOM nH(pOpMAIHH.

BeposTHOCTh NMpPOTEKaHNWsS XUMHUYECKUX peakuuil. BHyTpeHHss
SHeprus, SHTaIbnusA. TerioBoi >PQPeKT XUMUYECKUX PEeaKIUH.
Tepmoxumuueckue ypaBHeHus. CTaHgapTHas SHTAJIBINS peaklui U
oOpazoBanus BemecTB. 3akoH [.M. T'ecca u ero criencTBus.
DHTpOMHS.

JIP 01; JIP 02; JIP 03;
JIP 04; JIP 05; JIP 06;
JIP 07; JIP 08; JIP 09;
JIP 10; JIP 11; JIP 12;
JIP 13; JIP 14; JIP 15;
JIP 16; JIP 17; JIP 18;
JIP 19; JIP 20; JIP 21;
JIP 22; JIP 23; JIP 24;
JIP 25; JIP 26; JIP 27;

OK 01, OK 02,
OK 03, OK 04,
OK 05, OK 07,
OK 09, IIK 3.1,
K 3.2
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CKOpOCTh XUMHUUYECKUX peakiuil. [IoHaTHE 0 CKOPOCTH peaKiiuii.
CKopocTh TOMO- U T€TEPOreHHON PEAKIMU. DHEPIUsl aKTUBALUH.

@DakTophl, BIUSIOLUIME HAa CKOPOCTh XHUMHUYECKOW peaKIuu.
[Ipupona pearupyromux BemecTB. Temmeparypa (3akon Bant-
l'odbda). Konnenrpamus. Kartamuzatopsl U KaTanu3: TOMO- H
reTepOreHHbld, UX MeXaHu3Mbl. DepMeHTBl, MX CpaBHEHHE C
HEOPraHWMYECKUMU  KaTallu3aTopaMH. 3aBUCUMOCTb  CKOPOCTH
peakuuii OT IOBEPXHOCTH CONPUKOCHOBEHHSI PEArupyrOLINX
BEIIECTB.

OOpaTuMOCTh XMMHUYECKUX peaKIMi. XUMHUUYECKOE paBHOBECHE.
[ToHsiTHE O XMMUYECKOM paBHOBECHH. PaBHOBECHbBIE KOHIIEHTPAIIHH.
JIMHAMMYHOCTh XMMHYECKOT0 paBHOBecHs. DaKTOPBI, BIUSIIOLINE HA
CMEIllEHUE paBHOBECHs: KOHIICHTpalusi, AaBJICHHE, TeMIepaTrypa
(npunuun Jlelllatense).

JIP 28; JIP 29; JIP 30;
JIP 31

MP 01; MP 02; MP 03;
MP 04; MP 05; MP 06;
MP 07; MP 08; MP 09;
MP 10; MP 11; MP 12;
MP 13; MP 14; MP 15

[Py 01, [Py 02, IIPy
03, ITPy 04, IIPy 05,
TPy 06, ITIPy 07, ITPy
08, ITPy 09, IIPy 10,
TPy 11, MPy 12, IIPy
13

KomOunupoBannoe 3ansatue Ne 7. TemnoBoit 3¢pdext
XHUMHYECKHX peaKkuui.
Coneprxanue yueOHOM nH(POPMAIIHH.
Buyrtpennss  sHeprus, OHraubnuA.  TermioBou
XUMHUYECKHX peakiuuii. TepMOXUMHUYECKHE YPABHEHHUS.

ahdexr

JIP 01; JIP 02; JIP 03;
JIP 04; JIP 05; JIP 06;
JIP 07; JIP 08; JIP 09;
JIP 10; JIP 11; JIP 12;
JIP 13; JIP 14; JIP 15;
JIP 16; JIP 17; JIP 18;
JIP 19; JIP 20; JIP 21;
JIP 22; JIP 23; JIP 24;
JIP 25; JIP 26; JIP 27;
JIP 28; JIP 29; JIP 30;
JIP 31

MP 01; MP 02; MP 03;
MP 04; MP 05; MP 06:
MP 07; MP 08; MP 09;
MP 10; MP 11; MP 12;
MP 13; MP 14; MP 15

TPy 01, TIPy 02, TIPy

OK 01, OK 02,
OK 03, OK 04,
OK 05, OK 07,
OK 09, IIK 3.1,
[IK 3.2
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03, ITPy 04, ITPy 05,
TPy 06, IIPy 07, ITPy
08, ITPy 09, ITPy 10,
TPy 11, MPy 12, IIPy
13

IIpakTuyeckoe 3ansaTHe Ne 3. BplumciaeHusi M3MeHEHHs JIP 01; JIP 02; JIP 03; OK 01, OK 02,
CKOPOCTH  peakNuii NpUM  H3MEHEHMH  KOHUEHTPaIuu JIP 04; JIP 05; JIP 06; OK 03, OK 04,
pearupyroumx BelecTsB U TeMIepaTypbl. JIP 07; JIP 08; JIP 09; | OK 05, OK 07,
Coneprxanne yueOHON nHDOpMAIUH. JIP 10; JIP 11; JIP 12; | OK 09, IIK 3.1,
@DakTOpPBI, BIMAIOLIME HA CMEIICHUE PABHOBECUS: KOHLIEHTpaLUs, JIP 13; JIP 14; JIP 15; K 3.2
nasinenue, temneparypa (npunuun Jle Illarense). Temmeparypa JIP 16; JIP 17; JIP 18;
(3axoH Bant-T'odda). Konnenrpanus. JIP 19; JIP 20; JIP 21,
JIP 22; JIP 23; JIP 24,
JIP 25; JIP 26; JIP 27,
JIP 28; JIP 29; JIP 30;
JIP 31
MP 01; MP 02; MP 03;
MP 04; MP 05; MP 06;
MP 07; MP 08; MP 09;
MP 10; MP 11; MP 12;
MP 13; MP 14; MP 15
[Py 01, TPy 02, IIPy
03, ITPy 04, TIPy 05,
TPy 06, ITPy 07, ITPy
08, ITPy 09, IIPy 10,
[Py 11, MPy 12, IIPy
13
Tema 2.4. KomOunupoBanHoe 3anstue Ne 8. OxkucjauTesbHO- JIP 01; JIP 02; JIP 03; OK 01, OK 02,
OKMCIIUTEIIFHO- BOCCTAHOBHMTEJbHbIC PEAKIMHU. DJIEKTPOXUMHYECKHE MPOLEeCcChI. JIP 04; JIP 05; JIP 06; OK 03, OK 04,
BOCCTAHOBUTENbH | DJIEKTPOJIN3 JIP 07; JIP 08; JIP 09; OK 05, OK 07,
bI€ PEAKLUH. Copneprxanue yueOHOH nH(pOpMAIHH. OK 09, IIK 3.1,
DNeKTpOXUMHUYe- OKHCITUTENIbHO-BOCCTAHOBUTEIIbHBIE pEaKLnH. Crenenn 1K 3.2
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CKHE IIPOLECCHI

okuciaeHus. BoccraHosuTenu u  okucaureaud. OKHCIECHHE U
BOCCTAHOBJICHHE. Ba)kKHEHIINE OKUCIUTSIM W BOCCTAaHOBHUTEIH.
BoccraHoBuTeNIbHBIE CBOWCTBA METAJIOB - IPOCTHIX BEIIECTB.
OKI/ICJII/ITGJIBHBIG U BOCCTAHOBHUTCIIBHBIC CBOfICTBa HEMCTAJIJIOB -
MPOCTHIX  BEMIECTB. BOCCTaHOBUTEIIbHBIC CBOWCTBA BEIIECTB,
00pa30BaHHBIX AJIEMEHTAMH B HHU3LICH (OTpUIATEIbHOMN) CTENEHH
okucaeHus. OKUCITUTENbHBIE CBOMCTBAa BEIIECTB, OOpPa30BaHHBIX
JJ€MEHTaMu B BBICIICH (TIOJIOXKUTEIIBHOW) CTETEHH OKHUCIICHHUS.
OKHCIUTEIbHBIE M BOCCTAHOBHUTENILHBIE CBOWMCTBA  BEIIECTB,

00pa30BaHHBIX  JJIEMEHTaMH B  IPOMEXYTOUYHBIX  CTETEHSX
OKHUCJICHUS.

Knaccugukamuss OKHCIUTETHHO-BOCCTAHOBUTEIBHBIX PEaKIUH.
Peaknuu  MEXaToOMHOIO M MEXMOJCKYJISAPHOIO  OKHUCIIEHUsA-

BOCCTAaHOBJIEHUs. Peakuuu BHYTPUMOJIEKYJSIPHOTO OKHCJICHUS-
BOCCTAHOBJICHUS. Peakimu CcaMOOKHCIIEHHS-CAaMOBOCCTAHOBJICHHUS.
MeTtop! COCTaBJICHUS YpaBHEHHI OKHMCJIUTEIbHO-
BOCCTAaHOBUTEJIbHBIX PpeaKUUil. XHUMHUYECKHME HWCTOYHHUKU TOKA.
DONeKTpoAHbIE TMOTEHIMANBI. Psx CcTaHIapTHBIX 3IEKTPOIAHBIX
MOTEHIIMATIOB (JIEKTPOXUMHUYECKUN PsiJi HAMPSHKEHUH METasuioB).
["anpBaHMYECKUE PTEMEHTHI M MPUHIMIBI UX paboThl. CocTaBieHue
raJlbBaHUYECKUX dIeMeHTOB. OOpa3zoBaHue rajlbBaHUYECKHX Map Mpu
XMMHMUYECKHUX Mpolieccax. ['anpBaHMYeCKHE 2JIEMEHTBI, TPUMEHSIEMBIE
B JKM3HU: CBUHIIOBAas aKKyMYJISITOpHast Oarapesi, HUKEIb-KaJIMHEBBIC
Oarapeu, TOTIMBHBIE SJIEMEHTHI.

DIEeKTPOIN3 PACIJIaBOB M BOJHBIX PACTBOPOB DJIEKTPOJIMTOB.
[Ipoueccsl, mpoucxoaslIMe Ha KaToAE€ M aHOAE. YPaBHEHUS
AIEKTPOXUMHUUYECKHUX MPOIIECCOB. DIIEKTPOIN3 BOAHBIX PACTBOPOB C
WHEPTHBIMU 3JEKTPOJAMH. OJEKTPOJIHM3 BOJHBIX PAacTBOPOB C
pacTBOpUMBIMU  3JiekTponamu.  [IpakThueckoe  NpUMEHEHHE
AJIEKTPOJIN3A.

JIP 10; JIP 11; JIP 12;
JIP 13; JIP 14; JIP 15;
JIP 16; JIP 17; JIP 18;
JIP 19; JIP 20; JIP 21,
JIP 22; JIP 23; JIP 24,
JIP 25; JIP 26; JIP 27,
JIP 28; JIP 29; JIP 30;
JIP 31

MP 01; MP 02; MP 03,
MP 04; MP 05; MP 06;
MP 07; MP 08; MP 09;
MP 10; MP 11; MP 12;
MP 13; MP 14; MP 15

[Py 01, [Py 02, IIPy
03, ITPy 04, IIPy 05,
[TIPy 06, IIPy 07, ITPy
08, IMPy 09, IMPy 10,
[Py 11, MIPy 12, IIPy
13

JladboparopHo-nnpakTnyeckoe 3aHaTue Ne 4. HW3yueHue
OKHCJIUTEJBbHBIX CBOMCTB NnepMaHraHara Kajus B pPa3s/IMIHBbIX
cpenax.

Copepxanue yueOHOM nHpopmanuu.

JIP 01; JIP 02; JIP 03;
JIP 04; JIP 05; JIP 06;
JIP 07; JIP 08; JIP 09;

OK 01, OK 02,
OK 03, OK 04,
OK 05, OK 07,
OK 09, 1K 3.1,
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MeTtoa »eKTpoHHOTro OaslaHca. BiausiHue cpenbl Ha MPOTEKaHue JIP 10; JIP 11; JIP 12, I[IK 3.2
OKHCJIUTEIHHO-BOCCTAHOBUTEIBHBIX MpoleccoB. OKHUCIUTENbHbBIE JIP 13; JIP 14; JIP 15;
CBOICTBA NepMaHTaHaTa Kajaus B Pa3IUYHBIX Cpellax. JIP 16; JIP 17; JIP 18,
JIP 19; JIP 20; JIP 21,
JIP 22; JIP 23; JIP 24,
JIP 25; JIP 26; JIP 27,
JIP 28; JIP 29; JIP 30;
JIP 31
MP 01; MP 02; MP 03,
MP 04; MP 05; MP 06;
MP 07; MP 08; MP 09;
MP 10; MP 11; MP 12;
MP 13; MP 14; MP 15
[Py 01, [Py 02, IIPy
03, ITPy 04, IIPy 05,
[TIPy 06, IIPy 07, ITPy
08, ITPy 09, IIPy 10,
[Py 11, MIPy 12, IIPy
13
CamocTosTenbHast paboTa CTYAEHTOB.
PaccTanoBka k03(pQHUIIEHTOB METOJOM IIEKTPOHHOTO OasiaHca.
CocTaBiieHHEe  OKHCJIMTEIHbHO-BOCCTAHOBUTEIBHBIX  PEaKIUi
METOJIOM 3JIEKTPOHHOTO OanaHca.
CocTtaBJeHrne YpaBHEHUH JIEKTPOITU3a.
Tema 2.5. KomOunupoBannoe 3ansitue Ne 9. Kuaaccupuxkanmsa wun JIP 01; JIP 02; JIP 03;
Knaccudukanus HOMEHKJIATYpa  HEOPraHMYecKHX BellecTB. XHMHYeCKHUe JIP 04; JIP 05; JIP 06; OK 01. OK 02
BELIECTB. CBOIICTBA MNPOCTBIX BEIIECTB — METAJVIOB H HEMeTAJLIO0B. JIP 07; JIP 08; JIP 09; OK 03’ OK 0 4’
ITpocteie Boaopon. JIP 10; JIP 11; JIP 12, OK 05’ OK 07’
BELIECTBA. Copneprxanue yueOHOM H(pOpMAIHH. JIP 13; JIP 14; JIP 15; OK 09 ’HK 3 1’
Meramnel. [lonoxenne MeraoB B [lepuoanyeckoil cucreme u JIP 16; JIP 17; JIP 18; HI’{ 39 o

0COOEHHOCTH CTPOCHUSA UX aTOMOB. HpOCTBIe BC€IICCTBA - MCTAJLJIBI:
CTPOCHUC KPUCTAJIJIOB U MCTAJNIMYCCKAsA XUMHUYCCKAsA CBA3b. O6HII/IG
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¢u3nyeckue CBOMCTBA METANIOB W HMX BOCCTAHOBUTEJIbHBIC
CBOMCTBA: B3aMMOJEHWCTBHE € HeMeTalaMu  (KHUCIOPOJOM,
rajloreHaMu, Ccepol, a30TOM, BOJIOPOJOM), BOJAOH, KHUCIOTaMH,
pacTBOpaMH COJI€i, OPraHUYEeCKHUMH BEIIeCTBAMU (CIIHUPTaAMU,
rajloreHajakaHamu, peHoI0M, KUCIOTaMu), co menodamu. OKCHUIIbI U
THJIPOKCUBI METAJUIOB. 3aBUCHMOCTh CBOHCTB ATUX COSAMHEHUH OT
CTENEeHeW OKHCIEHUS METa/lIOB. 3HaAUYEHHUE METAJJIOB B MPUPOJE U
KHU3HH OPTaHU3MOB.

Koppo3uss meramnoB. Ilonsatue koppo3uu. XuUMHYECKast
Koppo3us. DiekTpoxumudeckas Kopposus. CrocoObl 3alluThI
METAJIJIOB OT KOPPO3HH.

OO0mue crnocoObl MOyYeHUsT METAJLIOB. MeTaibl B TIPUPO/IE.
MeTtannyprus U €e BHIBI: THPO-, TUAPO- U SJICKTPOMETAILTYPIHUsL.
DNEeKTPOIU3 pacilaBOB U PaCTBOPOB COECIUHEHUI METAJIJIOB U €ro
MIPaKTUYECKOE 3HAYCHHE.

Hemeramnel. IlonmokeHue HeMeTauloB B NEPUOAMYECKOU
cUcTeMe, 0COOCHHOCTH CTpOCHUS ux aTOMOB.
DNeKTPOOTPULIATETLHOCTb.

bnaropoansle  raspl.  DJIEKTPOHHOE  CTPOEHHUE  aTOMOB
0J1aropoIHBIX T'a30B M OCOOEHHOCTH X XUMHUYECKUX M (PU3UUYECKUX
CBOMCTB.

Hemeranisl - mpocTeie BelecTBa. ATOMHOE ¥ MOJIEKYJISIPHOE UX
cTpoeHue. AutoTponus. XHUMHUYECKHE CBONCTBA HEMETAJUIOB.
OxuciuTenbHble CBOWCTBA:  B3aUMOJICHiCTBHE C€  MeTalulaMu,
BOJOPOJOM, MEHEE  AJIEKTPOOTPHUIATEIbHBIMA  HEMETAJUIaMH,
HEKOTOPbIMHM  CJIOKHBIMU  BEIIECTBAMU.  BocCTaHOBUTEIbHBIE
CBOMCTBAa HEMETAIJIOB B peakUusx C (QTOpoM, KHUCIOPOIOM,
CIIO)KHBIMU ~ BEIIECTBAMHU-OKUCIUTENAMU  (a30THOW U CepHOM
KHCIIOTaMH U Jip.). Bonopoa. JIBolicTBEHHOE MOJI0KEHHE BOAOPO/A B
Ilepuonnueckoit cucteme. M3orombl Bomopoma. Tspkemas Bona.
OxucnauTenbHble U BOCCTAaHOBHUTENbHBIE CBOWCTBAa BOAOPOJA, €T0
NoJIlydyeHue W npuMeHeHue. Poib Bojoposa B JKMBOW M HEXHUBOM
IPUPOJIE.

JIP 19; JIP 20; JIP 21;

JIP 22; JIP 23; JIP 24

JIP 25; JIP 26; JIP 27,

JIP 28; JIP 29; JIP 30;
JIP 31

MP 01; MP 02; MP 03;
MP 04; MP 05; MP 06;
MP 07; MP 08; MP 09;
MP 10; MP 11; MP 12;
MP 13; MP 14; MP 15

[Py 01, [Py 02, IIPy
03, Py 04, [Py 05,
[Py 06, ITPy 07, IIPy
08, IMPy 09, IMPy 10,
[Py 11, [IPy 12, IIPy
13
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Tema 2.6.
OCHOBHBIE KJIACCHI
HEOPTraHUYECKHUX
COCIUHCHHI.

KomOunupoBannoe 3anstue Ne 10. Oxcuabl. Jleryume
BO/JIOPO/IHbIE COeIMHEHUSI HEMETAJLIIOB.

Coneprkanne yueOHoOM nHpOpMaIU.

Bopna. Ponb Boabl Kak cpenooOpa3yromiero BELIECTBa KIIETKH.

DKOJIOTHYECKHE  aCHeKThl  BOJOIOJL30BaHMs.  BomopoaHbie OK 01, OK 02,
CoeMHEHUs HemeTauioB. llomyueHne amMmuaka M XJIOPOBOJIOPOA OK 03, OK 04,
CHUHTE30M U KOcBeHHO. du3nueckue cBoiicTBa. OTHOIICHHUE K BOJE: OK 05, OK 07,
KHCJIOTHO-OCHOBHBIC CBOMCTBA. OK 09, 11K 3.1,

Oxkcuapl. HeconeoOpasyromue #u CojIe0Opa3yroIIMe OKCHIBI. 1IK'3.2
Kucnorasie okcuanl, X cBoiicTBa. OCHOBHBIC OKCHUJbI, MX CBOMCTBA.
AMdoTepHbIE OKCHJIBI, UX CBOWCTBA. 3aBUCUMOCTb CBOMCTB OKCHJIOB
METAJIJIOB OT CTEIEeHHU OKuciieHus. CBOiCTBa aMMHUaKa.

KomOunupoBannoe 3ansatue Ne 11. I'mapokcuabl: KHCI0THI, JIP 01; JIP 02; JIP 03;
OCHOBaHUA. AM(OoTepHbIe THAPOKCHIBI JIP 04; JIP 05; JIP 06;

Conepxanne yaeOHOU HHMOPMAITUN JIP O7; JIP 08; JIP Q9;
Kucnorel Heopranumveckue. KHCIOTBI B CBeTe TEOpHH JIP 10; JIP 11; JIP 12;

AIEKTPOJIUTUYECKON JTUCCOIUAIUH. Knaccudukanus JIP 13; JIP 14; JIP 15;
HEOPraHUYeCKuX KHCIIOT. OO0mue CBOICTBa KHUCIIOT: JIP 16; JIP 17; JIP 18;
B3aMMO/ICHCTBHE HEOPTAHUUECKUX KHUCIIOT C METaNIaMHi, OCHOBHBIMU JIP 19; JIP 20; JIP 21,
u amMpOTepHBIMU OKCHUAAMH U THAPOKCHAAMH, C  COJIIMH, JIP 22; JIP 23; JIP 24;
oOpazoBanue  CIOXHBIX  3(pupoB.  OCOOEHHOCTH  CBOWCTB JIP 25; JIP 26; JIP 27, OK 01, OK 02,
KOHIICHTPUPOBAHHOM CEpHOM U a30THOM KHUCIIOT. JIP 28; JIP 29; JIP 30; OK 03, OK 04,

OcHoBanusi Heopranumyeckue. OCHOBaHHSI B CBE€TE€ TEOPUU JIP 31 OK 05, OK 07,
AJIEKTPOIUTAYECKON JHUCCOIHAIINH. Knaccudukanus OK 09, IIK 3.1,
HEOPraHWYECKUX OCHOBAHMH. XUMHYECKHME CBOMCTBA IIEIOYEH WU MP 01; MP 02; MP 03; IIK 3.2

HEPACTBOPUMBIX OCHOBaHMH.

MP 04; MP 05; MP 06;
MP 07; MP 08; MP 09;
MP 10; MP 11; MP 12;
MP 13; MP 14; MP 15

IPy 01, TPy 02, TPy
03, TIPy 04, ITPy 05,
TPy 06, [Py 07, 1Py
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08, ITPy 09, ITPy 10,
TPy 11, MPy 12, IIPy
13

KomOunupoBannoe 3ansatue Ne 12. Coum. KommiekcHble
cost. Coneprkanue yaeOHOM nH(pOopMauu

KommnexcoobpazoBanue. [Tonsitue 0 KOMILJIEKCHBIX
coequHeHUsIX. KoopAnHallMOHHOE YMCIIO KOMILIEKCOoOpa3oBaTels.
BuyTtpennss u BHemHss cdepa KomriuiekcoB. Homenkmarypa
KOMIUIEKCHBIX coenHeHuil. X 3HaueHue.

JIP 01; JIP 02; JIP 03;
JIP 04; JIP 05; JIP 06;
JIP 07; JIP 08; JIP 09;
JIP 10; JIP 11; JIP 12;
JIP 13; JIP 14; JIP 15;
JIP 16; JIP 17; JIP 18;
JIP 19; JIP 20; JIP 21;
JIP 22; JIP 23; JIP 24;
JIP 25; JIP 26; JIP 27;
JIP 28; JIP 29; JIP 30;
JIP 31

MP 01; MP 02; MP 03;
MP 04; MP 05; MP 06;
MP 07; MP 08; MP 09;
MP 10; MP 11; MP 12;
MP 13; MP 14; MP 15

[Py 01, TPy 02, IIPy
03, ITPy 04, TIPy 05,
TPy 06, ITPy 07, ITPy
08, ITPy 09, IIPy 10,
[Py 11, MPy 12, IIPy
13

OK 01, OK 02,
OK 03, OK 04,
OK 05, OK 07,
OK 09, IIK 3.1,
[IK 3.2
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JlaGoparopHo-npakTuyeckoe 3ansatue Ne 5 H3ydenwmii
peakumii 00pa3oBaHUsl KOMILJIEKCHBIX coelnHeHuil. U3yuenmne
XHMHUYECKHX CBOMCTB OCHOBAHMIA.

Copneprxanue yuebHOM nHpopmanuu

Harmmcanne ypaBHEHUH XHUMHYSCKHUX peaKuuid, OK 01, OK 02,
XapakTepU3YIOIUX  CBOMCTBA  HEOPraHWYECKUX  OCHOBAHUM, OK 03, OK 04,
aM(pOTEPHBIX THAPOKCHIOB. OK 05, OK 07,

OK 09, IIK 3.1,
K 3.2
KomOunupoBannoe 3ansitue Ne 13. I'eHerHueckasi CBf3b JIP 01; JIP 02; JIP 03;
MEK1Y KJIACCaMHu. JIP 04; JIP 05; JIP 06;
Conepxanne yaeOHOM nH(DOpMAIAN JIP O7; JIP 08; JIP Q9;
CocTtaBieHue 1IeN0YeK MPEBPaICHU. JIP 10; JIP 11; JIP 12;
JIP 13; JIP 14; JIP 15;
JIP 16; JIP 17; JIP 18;
JIP 19; JIP 20; JIP 21,
JIP 22; JIP 23; JIP 24,
JIP 25; JIP 26; JIP 27, OK 01, OK 02,
JIP 28; JIP 29; JIP 30; OK 03, OK 04,
JIP 31 OK 05, OK 07,
OK 09, IIK 3.1,
MP 01; MP 02; MP 03, K 3.2

MP 04; MP 05; MP 06;
MP 07; MP 08; MP 09;
MP 10; MP 11; MP 12;
MP 13; MP 14; MP 15

[Py 01, IIPy 02, TIPy
03, Py 04, TPy 05,
I1Py 06, IIPy 07, IIPy
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08, ITPy 09, ITPy 10,
TPy 11, MPy 12, IIPy
13

Tema 2.7.
PacTtBOpBI

Kom0unnpoBanHoe 3ansitue Ne 14. /lucnepcHble CHCTEMBI.
Bona. MHMcrunnbie pactBopbl. PacrBopuMocTh. Cnoco0bl
BbIPasKeHNs] KOHIEHTPALMU PACTBOPOB.

Coneprkanne yueOHOU nHpOpMaIU.

[lonstTne o0  gumcmepcHbIX — cuctemax.  Kiaccuduxamms
JUCIIEPCHBIX CHUCTEM B 3aBUCUMOCTH OT arperaTHOr0 COCTOSHHS
JMCTIEPCUOHHOM Cpebl M AUCTIEPCHOM (ha3bl, a TAKKE TI0 pa3Mepy Ux
yactull. ['pyOonucnepcHble CHUCTEMBI: 3MYJIbCHM M CYCIIEH3HH.
ToHKOgUCTIEpCHBIE CUCTEMBI: KOJUIOMJHBIE (3011 W TE€IM) U
UCTUHHBIE (MOJIEKYJISIpPHBIE, MOJIEKYJISIPHO-UOHHBIE U HOHHBIE).
O¢dexr Tunpans. Koarymsuus B KOJJIOWAHBIX PacTBOPAX.
Cunepesuc B Telsix.

3HaueHUE JUCHEPCHBIX CUCTEM B )KMBOW M HEXKUBOU NPUPOAE U

MPaKTUYECKOH KU3HU YeJIOoBEeKa. OMYJIbCUUM M CYCHEH3UHU B
CTPOUTENBCTBE, MHIIEBOM W MEIULUHCKON IPOMBIIUIEHHOCTH,
KocMeTHKe. buosornueckune, MEAMIIMHCKHE W TEXHOJIOTHYECKHE
301M. 3HauyeHWe Teled B OpraHu3alud  JKMBOM  MaTepHH.
buonoruueckue, nuiieBble, MEIUIUHCKHE, KOCMETUYECKUE TEJH.
Cunepesuc kak GpakTop, OnpeneNnsonuil CpoK FOAHOCTH IPOAYKIIHH
Ha ocHoBe renell. CBepTbIBaHME KpPOBU Kak OMOJIOTMYECKHM
CUHEPE3HUC, €r0 3HAUYCHHUE.
[TonsTre o pactBopax. OU3NKO-XUMUYECKAs TPUPOJA PACTBOPEHUS
U pacTBOpOB. B3aumopneicTBue pacTBOPUTENS M PACTBOPEHHOTO
BemecTBa. PactBopumocth  BemecTB.  CrocoObl  BBIpaKCHUS
KOHLIEHTPALlUU paCTBOPOB: MaccoBast J0JIsl pACTBOPEHHOIO BEIIECTBA
(mpolieHTHas1), MOJISIpHAas.

JIP 01; JIP 02; JIP 03;
JIP 04; JIP 05; JIP 06;
JIP 07; JIP 08; JIP 09;
JIP 10; JIP 11; JIP 12;
JIP 13; JIP 14; JIP 15;
JIP 16; JIP 17; JIP 18;
JIP 19; JIP 20; JIP 21;
JIP 22; JIP 23; JIP 24;
JIP 25; JIP 26; JIP 27;
JIP 28; JIP 29; JIP 30;
JIP 31

MP 01; MP 02; MP 03;
MP 04; MP 05; MP 06;
MP 07; MP 08; MP 09;
MP 10; MP 11; MP 12;
MP 13; MP 14; MP 15

[Py 01, IIPy 02, IIPy
03, Py 04, IPy 05,
TPy 06, ITPy 07, ITPy
08, IMPy 09, IMPy 10,
TPy 11, MIPy 12, IIPy
13

OK 01, OK 02,
OK 03, OK 04,
OK 05, OK 07,
OK 09, IIK 3.1,
[IK 3.2
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KomOunupoBannoe 3ansitue Ne 15. Bogopoanblii moka3areib.
DJIeKTPOJIUTHYECKAS] JUCCOIUANUS JIEKTPOJIUTOB B BOJHBIX
pacTBopax.

Copneprxanue yueOHOH UH(pOpMAITHH.

Teopus 3JIEKTPOJINTUYECKON U CCOIUALUH. Mexanusm
JUCCOIMAIIMYU BEILECTB C PA3JIMYHBIMU TUIIAMU XUMUYECKUX CBSI3EH.
OCHOBHBIE TOJOKEHUSI TEOPUU AIIEKTPOIUTUUECKON TUCCOLUALUN.
CremneHb SNEKTPOJIUTHYECKON Jaucconuanuu u  (aKkTopel ee
3aBUCUMOCTH. CHIIBHBIE W CpEeIHHE 3SJIEKTPOdUThL. Jucconmanus
BoAbl. Bomoponuwiii mokazarens. Cpega BOAHBIX  PacTBOPOB
ANEeKTponuToB.  Peakium  oOMeHa B BOAHBIX  pacTBopax
anekTposuToB. CoOCTaBlIeHUE YpaBHEHUH  AJIEKTPOJIUTUYECKOU
nucconuanuu. KuciaoTel, OCHOBaHHUS U COJM KaK 3JEKTPOJIUTHI.

JIP 01; JIP 02; JIP 03;
JIP 04; JIP 05; JIP 06;
JIP 07; JIP 08; JIP 09;
JIP 10; JIP 11; JIP 12;
JIP 13; JIP 14; JIP 15;
JIP 16; JIP 17; JIP 18;
JIP 19; JIP 20; JIP 21;
JIP 22; JIP 23; JIP 24
JIP 25; JIP 26; JIP 27,
JIP 28; JIP 29; JIP 30;
JIP 31

MP 01; MP 02; MP 03;
MP 04; MP 05; MP 06;
MP 07; MP 08; MP 09;
MP 10; MP 11; MP 12;
MP 13; MP 14; MP 15

[Py 01, [Py 02, IIPy
03, ITPy 04, TIPy 05,
TPy 06, ITPy 07, ITPy
08, ITPy 09, IIPy 10,
[Py 11, MPy 12, IIPy
13

OK 01, OK 02,
OK 03, OK 04,
OK 05, OK 07,
OK 09, IIK 3.1,
[IK 3.2

KomOnnnpoBanHoe 3ansTHe Ne
o0MeHa.

Copneprxanue yueOHOH HH(pOpMAIIH.

Peakuuu, naymme no M3MEHEHUIO CTENIEHEN OKUCIIEHUS
3JIEMEHTOB (OKHUCIUTEIbHO-BOCCTAHOBUTEIIBHBIE 1
HEOKHCIIUTEIFHO-BOCCTAHOBHUTEIbHBIE peakiun). CocTaBIeHUE
MOJIHBIX M COKPAILIEHHBIX MOHHBIX YPABHEHUH.

16. Peakumm WOHHOIO

JIP 01; JIP 02; JIP 03;
JIP 04; JIP 05; JIP 06;
JIP 07; JIP 08; JIP 09;
JIP 10; JIP 11; JIP 12,
JIP 13; JIP 14; JIP 15;
JIP 16; JIP 17; JIP 18;
JIP 19; JIP 20; JIP 21,
JIP 22; JIP 23; JIP 24;
JIP 25; JIP 26; JIP 27,

OK 01, OK 02,
OK 03, OK 04,
OK 05, OK 07,
OK 09, TTK 3.1,
TK 3.2
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JIP 28; JIP 29; JIP 30;
JIP 31

MP 01; MP 02; MP 03;
MP 04; MP 05; MP 06;
MP 07; MP 08; MP 09;
MP 10; MP 11; MP 12;
MP 13; MP 14; MP 15

[Py 01, [Py 02, IIPy
03, ITPy 04, IIPy 05,
TPy 06, ITIPy 07, ITPy
08, ITPy 09, IIPy 10,
TPy 11, MPy 12, IIPy
13

Komo0unnnpoBannoe 3ansaitue Ne 17. I'maposiu3 cosei.
Cogepxanue yueOHOI nH(MOpMaLUu
I'uppomuz  coneii.  Crynmenuatelid  ruaposu3. I[Ipaktuyeckoe
IPUMEHEHHE THIPOIIN3a.

JIP 01; JIP 02; JIP 03;
JIP 04; JIP 05; JIP 06;
JIP 07; JIP 08; JIP 09;
JIP 10; JIP 11; JIP 12;
JIP 13; JIP 14; JIP 15;
JIP 16; JIP 17; JIP 18;
JIP 19; JIP 20; JIP 21;
JIP 22; JIP 23; JIP 24;
JIP 25; JIP 26; JIP 27;
JIP 28; JIP 29; JIP 30;
JIP 31

MP 01; MP 02; MP 03;
MP 04; MP 05; MP 06:
MP 07; MP 08; MP 09;
MP 10; MP 11; MP 12;
MP 13; MP 14; MP 15

TPy 01, TIPy 02, TIPy

OK 01, OK 02,
OK 03, OK 04,
OK 05, OK 07,
OK 09, IIK 3.1,
[IK 3.2
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03, ITPy 04, ITPy 05,
TPy 06, IIPy 07, ITPy
08, ITPy 09, ITPy 10,
TPy 11, MPy 12, IIPy
13

JladboparopHo-nnpakTu4yeckoe 3anatue Ne 6. OmnpenesieHue
Ka4eCTBEHHOI'0 cocTaBa coJieid. ['maposus coJieii.

Copneprxanue yueOHOM nH(pOpMAITHH.

I'uaponmu3 kapOoHATOB, Cyab(PaTOB W CHIMKATOB MIEIOYHBIX
MeTai1oB; HUTpaToB cBuHLA (II) mim nuHKa, XJI0pUaa aMMOHHSL.

JIP 01; JIP 02; JIP 03;
JIP 04; JIP 05; JIP 06;
JIP 07; JIP 08; JIP 09;
JIP 10; JIP 11; JIP 12;
JIP 13; JIP 14; JIP 15;
JIP 16; JIP 17; JIP 18;
JIP 19; JIP 20; JIP 21;
JIP 22; JIP 23; JIP 24;
JIP 25; JIP 26; JIP 27;
JIP 28; JIP 29; JIP 30;
JIP 31

MP 01; MP 02; MP 03;
MP 04; MP 05; MP 06;
MP 07; MP 08; MP 09;
MP 10; MP 11; MP 12;
MP 13; MP 14; MP 15

[Py 01, TPy 02, IIPy
03, ITPy 04, TIPy 05,
TPy 06, ITPy 07, ITPy
08, ITPy 09, IIPy 10,
[Py 11, MPy 12, IIPy
13

OK 01, OK 02,
OK 03, OK 04,
OK 05, OK 07,
OK 09, IIK 3.1,
K 3.2

Tema 2.8. Xumus
SJIEMEHTOB.

KomOunupoBanHoe 3ansitue Nel8.

IIles109HbBIC M 1IEJ0YHO3EMeIbHbIC METAJIbI.

Copnepxanue yueOHOM nHpopmanuu.

Onementsl  [A-rpynmsl.  Hlenounsle  Metamibl.  OOmias
XapaKTePUCTHKA IIEJIOYHBIX METAJJIOB HA OCHOBAHUU TOJIOKEHHSI B

JIP 01; JIP 02; JIP 03;
JIP 04; JIP 05; JIP 06;
JIP 07; JIP 08; JIP 09;

OK 01, OK 02,
OK 03, OK 04,
OK 05, OK 07,
OK 09, IIK 3.1,
1K 3.2
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[Tepuonuueckoit cucreme snemenToB .M. MenaeneeBa u cTpoeHus
atoMoB. [lomydenue, Qu3uveckue W XUMHUYECKHE CBOWMCTBA
LIEJIOYHBIX ~METAJUIOB. KAaTHOHBI HIENOYHBIX METAJUIOB KAk
BaKHEHIIass XuMu4ueckass (hopMa MX CyHIECTBOBAHMSI, PETYISTUBHAS
pOJIb KaTHOHOB Kajlusg W HaTpus B XKuUBOM kieTke. [Ipuponnsie
COCIMHECHUS HATPUSI U KaJIHs, UX 3HAUYCHHUE.

DJIeMEHTBI [TA-rpynmsbl. O6mas XapaKTepUCTUKA
HIEJIOYHO3EMEbHBIX METAJIJIOB M MAarHusi HA OCHOBaHUU MOJIOKEHUS
B Ilepuonnueckoit cucreme »snementoB JI.M. MenneneeBa u
crpoeHusi artomoB. Kanbimii, ero momydeHue, Qusnyeckue Hu
XUMUYECKHE CBOMCTBA. BakHellnue COEIMHEHMs KalbLUs, HX
3HaueHue U npumenenue. Kanpuuii B npupoje, ero ouonoruyeckas
pOJIb.

JIP 10; JIP 11; JIP 12;
JIP 13; JIP 14; JIP 15;
JIP 16; JIP 17; JIP 18;
JIP 19; JIP 20; JIP 21,
JIP 22; JIP 23; JIP 24,
JIP 25; JIP 26; JIP 27,
JIP 28; JIP 29; JIP 30;
JIP 31

MP 01; MP 02; MP 03,
MP 04; MP 05; MP 06;
MP 07; MP 08; MP 09;
MP 10; MP 11; MP 12;
MP 13; MP 14; MP 15

[Py 01, [Py 02, IIPy
03, ITPy 04, IIPy 05,
[TIPy 06, IIPy 07, ITPy
08, IMPy 09, IMPy 10,
[Py 11, MIPy 12, IIPy
13

KomOunupoBannoe 3ausitue Ne 19. AgwomuHuii u ero
CcOeIMHEHUsI.

Conepxanue yueOHOM nHpopManuu.

AmomMuHuu. XapakTepuCTHKa aJIlOMHUHHMS Ha OCHOBaHUHU
nonoxenus B [lepuonnueckoii cucreme sneMenToB J[.M1.Menieneena
u crpoeHue aroma. llomydeHwe, ¢uU3NYECKUE U XUMHUYECKHE
CBOICTBA aMOMUHUS. BakHeHIne COSIWHCHUS AaIIOMUHUS, HX
CBOMCTBa, 3HAUe€HHE U TMpuMeHeHue. llpuponHble CcoeluHEHUs
ATFOMUHHSL.

JIP 01; JIP 02; JIP 03;
JIP 04; JIP 05; JIP 06;
JIP 07; JIP 08; JIP 09;
JIP 10; JIP 11; JIP 12;
JIP 13; JIP 14; JIP 15;
JIP 16; JIP 17; JIP 18;
JIP 19; JIP 20; JIP 21;
JIP 22; JIP 23; JIP 24;
JIP 25; JIP 26; JIP 27,
JIP 28; JIP 29; JIP 30;
JIP 31

OK 01, OK 02,
OK 03, OK 04,
OK 05, OK 07,
OK 09, IIK 3.1,
K 3.2
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MP 01; MP 02; MP 03;
MP 04; MP 05; MP 06;
MP 07; MP 08; MP 09;
MP 10; MP 11; MP 12;
MP 13; MP 14; MP 15

[Py 01, ITPy 02, IIPy
03, IMPy 04, ITPy 05,
[Py 06, ITPy 07, IIPy
08, IMPy 09, IMPy 10,
[Py 11, [IPy 12, IIPy
13

KomOunupoBannoe 3ansitue Ne 20. CpoiicTBa coelvHeHUI
yriaepoaa u kpemHus. Heopranmueckue nmojimmepsl.

Copepxanue yueOHOM nHpopmanuu.

Onementsl [VA-rpynnbsl. OOmias XxapakTepUCTHKa 3JIEMEHTOB
STOW TPYMNIBl HAa OCHOBAaHWUU HX mojoxeHus B [lepmomumueckoit
cucreme 3neMmeHToB .M. MenaeneeBa u CTpOCHUSI aTOMOB. Y TJIEPOL
U KpeMHUH. Yriepon u ero ammorponusa. CBoicTBa aIOTPONHBIX
MoaudUKaIui yriepoaa, ux 3HadyeHue U mpuMeHeHue. OKCUIbI U
TUAPOKCHU/IBI YTIEPOJa U KPEMHUS, UX XUMUYecKue cBoiicTBa. Conmn
YIOJBHONM U KPEMHHUEBBIX KHCIIOT, WX 3HAUYCHHE U TMPUMEHEHHE.
[IpuponooOpa3yromas poiab yriaepoaa sl )KUBOM U KpEMHUS - JUIs

HEXUBOU IPUPOJBL. CunukaTtHas IIPOMBILIUIEHHOCTb.
Heopraunueckue nosnmmepsl. IlonmMepsl - mpocTsle BellecTBa €
aTOMHOMU KPUCTAJUTMYECKOU pELIETKOM: aJUIOTPOITHBIE

BUJIOM3MEHEHUs yriepoja (anmas, rpadur, kapOuH, QymniepeH -
B3aUMOCBSI3b THOpUIM3AIMK OpOUTANIEH Yy aTOMOB yrjiepoja C
MPOCTPAHCTBEHHBIM CTPOEHUEM AIJIOTPOIHBIX  MOJU(PHUKAIIMA);
CeJIeH M TeJUlyp LiernodeyHoro crpoeHus. llommmepsl - cioxHBIE
BELIECTBA C AaTOMHOM KpPHUCTaJNIMYECKOM PELIETKOM: KBapll,
KpeMHe3eM (IMOKCUIHBbIE COEIUHEHHS] KPEeMHHUs), KOPYHI (OKCH]
AJIFOMUHUS) U aJTIOMOCHIIMKATHI (TI0JIEBBIE INMATHI, CIII0/1A, KAOJIHH).
Munepansl u ropHble nopoasl. Cepa miactndeckas. MuHepaibHOe

JIP 01; JIP 02; JIP 03;
JIP 04; JIP 05; JIP 06;
JIP 07; JIP 08; JIP 09;
JIP 10; JIP 11; JIP 12
JIP 13; JIP 14; JIP 15;
JIP 16; JIP 17; JIP 18;
JIP 19; JIP 20; JIP 21,
JIP 22; JIP 23; JIP 24,
JIP 25; JIP 26; JIP 27,
JIP 28; JIP 29; JIP 30;
JIP 31

MP 01; MP 02; MP 03;
MP 04; MP 05; MP 06;
MP 07; MP 08; MP 09;
MP 10; MP 11; MP 12;
MP 13; MP 14; MP 15

[Py 01, IIPy 02, TIPy
03, Py 04, TPy 05,
[Py 06, ITIPy 07, ITPy
08, IMPy 09, IMPy 10,

OK 01, OK 02,
OK 03, OK 04,
OK 05, OK 07,
OK 09, IIK 3.1,
K 3.2
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BOJIOKHO - acOect. 3HaueHHWE HEOPraHWYECKUX IMPUPOIHBIX
MOJINMEPOB B ()OPMUPOBAHUU OJTHOW W3 TEOJOTHUECKUX O00O0JIOUYEK
3emid - TUTOChEPHI.

Knaccudukanus noruMepoB 10 pa3IndHbIM MPU3HAKAM.

[Py 11, ITPy 12, IIPy
13

KomOunupoBannoe 3ansitue Ne 21. CBoiicTBa a3ora, ¢pochopa
U UX COCAUHEHM.

Coneprkanne yueOHOU nHpOpMaIIUU.

Onementsl VA-rpynnbl. OOmas XapakTepUCTHKa 3JIEMEHTOB
STOW TIpyINIBl Ha OCHOBAaHMM MX MnojoxeHus B Ilepumommueckon
cucremMe oseMeHToB J[.M. Menneneesa U CTPOEHHsS AaTOMOB.
CrpoeHre MOJEKyJabl a30Ta W AUIOTPONHBIX MOJU(UKALMMA
docdopa, ux (uzuUecKHe U XUMHUYECKHE CBOWCTBA. BomopoaHbie
coeuHeHus 3neMeHToB VA-rpymmnel. Oxcuasl azora u ¢ocdopa,
COOTBETCTBYIOIIME UM KHUcHoThl. Conm »THX KuciaoT. CBolicTBa
KHUCJIOPOAHBIX COEIMHEHMH a3oTa U (ocdopa, MX 3HAYCHHE MU
npuMeHenue. A3ot u gochop B npupoje, ux Ouosioruyeckas posb.
Onementsl VA-rpymmbl. OOmias XapakTepUCTUKa 3JIEMEHTOB ITOU
IpYIIIBI HA OCHOBAHMM UX NOJIOKeHUA B [lepumonnueckon cucreme
anemeHtoB JI.MI. MenneneeBa u crpoeHus atoMoB. CtpoeHue
MOJIEKYJBl a30Ta W aJUIOTPONHBIX Moaudukauuii ¢ocdopa, ux
¢u3nyeckue M XMMHUYECKHE CBOMCTBA. BoaopojHble coeanHeHUs
snemeHToB  VA-rpynmel.  Oxcuasl a3ota u ¢ocdopa,
COOTBETCTBYyIOIIME UM KHCHOThl. Coimm »THX KHcaoT. CBolicTBa
KHCIIOPOJIHBIX COEJUHEHMM azoTa u ¢ocdopa, UX 3HAYEHUE U
npuMeHeHue. A30T 1 pocdop B mpupoje, ux 6uonoruyeckast poib.

JIP 01; JIP 02; JIP 03;
JIP 04; JIP 05; JIP 06;
JIP 07; JIP 08; JIP 09;
JIP 10; JIP 11; JIP 12;
JIP 13; JIP 14; JIP 15;
JIP 16; JIP 17; JIP 18;
JIP 19; JIP 20; JIP 21;
JIP 22; JIP 23; JIP 24:
JIP 25; JIP 26; JIP 27,
JIP 28; JIP 29; JIP 30;
JIP 31

MP 01; MP 02; MP 03;
MP 04; MP 05; MP 06;
MP 07; MP 08; MP 09;
MP 10; MP 11; MP 12;
MP 13; MP 14; MP 15

[Py 01, IIPy 02, IIPy
03, Py 04, IPy 05,
[Py 06, ITPy 07, ITPy
08, IMPy 09, IPy 10,
TPy 11, MIPy 12, IIPy
13

OK 01, OK 02,
OK 03, OK 04,
OK 05, OK 07,
OK 09, IIK 3.1,
[IK 3.2

KomOunupoBannoe 3ansitue Ne 22. CBoMCTBa KHCJIOPOAA,
cepbl M UX COeUHEHU.

Copneprxanue yueOHOM H(pOpMAIHH.

Xanbpkorenbl. OOmas XapakTepUCTHKa XaJbKOT€HOB  Ha
OCHOBaHUM UX MNOJIOKEHUs B llepnoanueckoil cucteme 31€MEHTOB
JIL.. MenpneneeBa m cTpoeHuss aTOMOB. XaJIbKOT€HBI - MPOCTHIE

JIP 01; JIP 02; JIP 03;
JIP 04; JIP 05; JIP 06;
JIP 07; JIP 08; JIP 09;
JIP 10; JIP 11; JIP 12,
JIP 13; JIP 14; JIP 15;
JIP 16; JIP 17; JIP 18;

OK 01, OK 02,
OK 03, OK 04,
OK 05, OK 07,
OK 09, IIK 3.1,
K 3.2
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BemiecrBa.  Aimorponusa. CTpoeHHME  MOJEKYJI — aJUIOTPOIHBIX
Mo uUKaIMi 1 ux cBorcTBa. [loryueHne 1 mpuMeHeHue KUCIopoia
U cepbl. XaJIbKOTeHbI B IPUPOJIE, UX OMOJIOTHUYECKas pOJlb.

JIP 19; JIP 20; JIP 21;

JIP 22; JIP 23; JIP 24

JIP 25; JIP 26; JIP 27,

JIP 28; JIP 29; JIP 30;
JIP 31

MP 01; MP 02; MP 03;
MP 04; MP 05; MP 06;
MP 07; MP 08; MP 09;
MP 10; MP 11; MP 12;
MP 13; MP 14; MP 15

[Py 01, [Py 02, IIPy
03, Py 04, [Py 05,
[Py 06, ITPy 07, IIPy
08, IMPy 09, IMPy 10,
[Py 11, [IPy 12, IIPy
13

KomOununpoBannoe 3ansitue Ne 23. CBoiicTBa rajloreHoB M X
cOeMHEeHU.

Copneprxanue yueOHOH HH(pOpMAIIH.

["anorenst. O061Iast XapaKTepUCTHKA TaJJOTEHOB Ha OCHOBAHUH MX
nonoxenus B [lepuonnueckont cucreme aneMeHToB [[.M1.Menneneesa
U CTPOCHHUS aTOMOB. ['aloreHbl - MPOCTHIE BEIIECTBA: CTPOCHUE
MOJIEKYJI, XUMHUYECKHE CBOMCTBA, IIOJyYEHHME M MPUMEHEHHUE.
Baxwneinne coeguHEHHS TajJOrCHOB, HMX CBOMCTBA, 3HA4YCHHE U
npuMeHeHue. [lamorensl B mnpupone. buonorumdeckas poib
rajoreHoB.

JIP 01; JIP 02; JIP 03;
JIP 04; JIP 05; JIP 06;
JIP 07; JIP 08; JIP 09;
JIP 10; JIP 11; JIP 12,
JIP 13; JIP 14; JIP 15;
JIP 16; JIP 17; JIP 18;
JIP 19; JIP 20; JIP 21,
JIP 22; JIP 23; JIP 24,
JIP 25; JIP 26; JIP 27,
JIP 28; JIP 29; JIP 30;
JIP 31

MP 01; MP 02; MP 03;
MP 04; MP 05; MP 06;
MP 07; MP 08; MP 09;

OK 01, OK 02,
OK 03, OK 04,
OK 05, OK 07,
OK 09, IIK 3.1,
K 3.2
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MP 10; MP 11; MP 12;
MP 13; MP 14; MP 15

[Py 01, [Py 02, IIPy
03, [Py 04, TPy 05,
TPy 06, IIPy 07, ITPy
08, ITPy 09, ITPy 10,
TPy 11, MPy 12, IIPy
13

KomOununpoBannoe 3ansitue Ne 24, CBoiicTBa coelvHeHMIl
MelId, IMHKA, XpoMa, JKeJie3a.

Conepxanue yueOHOM HHOPMALIUH.

Ocobennoctu ctpoenus aromoB d-snementoB (IB-VIIIB-rpymm).
Menp, IUHK, XPOM, JKEJIe30, MapraHel] KaK MPOCThIC BEIIESCTBA, MX
¢busznueckue U XUMUYECKUE CBOMCTBA. HaxoxaeHne 3TUX MeTalioB
B IPUPOJIE, UX Noy4YeHue u 3HaueHune. Coequaenus (d -3JeMEHTOB C
pPa3IMYHBIMM  CTENEHSMHU OKHUCICHHS. XapakTep OKCHIOB H
THIPOKCHIOB DJTHX DJJEMCHTOB B 3aBUCUMOCTH OT CTCIICHH
OKHCJICHUS MeTalljia.

JIP 01; JIP 02; JIP 03;
JIP 04; JIP 05; JIP 10;
JIP 11; JIP 12; JIP 13;
JIP 14; JIP 15; JIP 16;
JIP 17; JIP 18;JIP 19;
JIP 20; JIP 21; JIP 22,
JIP 23; JIP 24; JIP 25;

MP 01; MP 02; MP 03;
MP 04; MP 05; MP 06;
MP 07; MP 08; MP 09;
MP 10; MP 11; MP 12;
MP 13; MP 14; MP 15

[Py 01, TPy 02, IIPy
03, ITPy 04, TIPy 05,
TPy 06, ITPy 07, ITPy
08, ITPy 09, IIPy 10,
[Py 11, MPy 12, IIPy
13

OK 01, OK 02,
OK 03, OK 04,
OK 05, OK 07,
OK 09, IIK 3.1,
K 3.2

IpakTnyeckoe 3ansitue Ne 7. JluppepeHunMpoBaHHbIN 3a4eT.

JIP 01; JIP 02; JIP 03;
JIP 04; JIP 05; JIP 06;
JIP 07; JIP 08; JIP 09;
JIP 10; JIP 13; JIP 14;
JIP 15; JIP 16; JIP 17:

OK 01, OK 02,
OK 03, OK 04,
OK 05, OK 07,
OK 09, IIK 3.1,
1K 3.2
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JIP 18;JIP 19; JIP 20;
JIP 21; JIP 22; JIP 23,
JIP 24; JIP 25;;JIP 28;
JIP 29; JIP 30; JIP 31

MP 01; MP 02; MP 03;
MP 04; MP 05; MP 06;
MP 07; MP 08; MP 09;
MP 10; MP 11; MP 12;
MP 13; MP 14; MP 15

[Py 01, [Py 02, IIPy
03, ITPy 04, IIPy 05,
TPy 06, ITIPy 07, ITPy
08, ITPy 09, IIPy 10,
TPy 11, MPy 12, IIPy
13

Paznen 3.
Opranunueckas 75
XUMUS
Tema 3.1. IIpenmer KomOnnnpoBannoe 3ansatue Ne 25. IIpenmer opranuveckoit JIP 01; JIP 02; JIP 03;
OpPTaHUYECKOU xumuu. Teopusi CcTpPoeHUs] OpPraHMYecKHX  COeTMHEHHH JIP 04; JIP 05; JIP 06;
xumuu. Teopus A.M.Bytaeposa. JIP O7; JIP 08; JIP 09;
CTpOEHUS Coneprkanne yueOHOU nHPOpMaIIUU. JIP 10; JIP 11; JIP 12,
OpraHUYECKUX [Ipenmer opranundeckoit xumuu. [loHsTHe 00 oOpraHuyecKoM JIP 13; JIP 14; JIP 15;
. . . ' ' ' | OKO01, 0K 02,
COCIMHECHU. BEIIECTBE M OpraHudeckor xmmuu. Kpartkuii odepk wucTopuun JIP 16; JIP 17; JIP 18;
i . . » | OK03,0K 04,
pa3BUTHA OPTraHWYECKOW XHMMUU. BuTanusM M ero KpyueHHe. JIP 19; JIP 20; JIP 21,
i 2 . ; ' | OK 05, 0K 07,
Oco0eHHOCTH CTPOEHMsI OpraHMYecKuX coeauHeHuil. Kpyrosopor JIP 22; JIP 23; JIP 24,
' ' ' | OK09,IIK 3.1,
yrJeposia B IPUPOJIE. JIP 25; JIP 26; JIP 27, K 3.2

Teopus cTpoeHHs opranndeckux coennHeHnit A.M. bytieposa.
IIpennoceiiku co3anust Teopur cTpoeHusi. OCHOBHBIE MOJIOKEHUS
teopun cTtpoeHns A.M.byrnepoBa. XuMHYEeCKOe CTpOEHHE U
CBOWCTBa oOpraHuueckux BemiectB. CTpoeHHe aroMa yriepoja.
DneKTpOHHOE 00J1aK0 U OpOUTAIIb, S- U p-OpOUTANIU. DIEKTPOHHBIE U

JIP 28; JIP 29; JIP 30;
JIP 31

MP 01; MP 02; MP 03;
MP 04; MP 05; MP 06;
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AJIEKTPOHHO-TpaduuecKue GOpMYIIbl aTOMa YIiepojia B OCHOBHOM U
BO30Y)KJICHHOM COCTOSIHUSAX. KOBaJIeHTHAsT XMMHUYECKasl CBsI3b U €¢
KiIaccuukanms Mo crnoco0y mepeKphiBaHus opOutanei (a- u -
cBsi3n). [lonstue rubpuan3anuu. Pa3nuyapie TUIBI THOPUAU3AINH U
dbopma aTOMHBIX OpOHTaNel, B3aMMHOE OTTAIIKMBAaHUE THOPHIHBIX
opOuTaneil M UX PACIOJIOKEHHUE B MIPOCTPAHCTBE B COOTBETCTBUU C
MUHHUMYMOM SHepruu. ['eoMeTpus MOJIEKYII BelIeCTB, 00pa30BaHHBIX
aTOMaMH yTJIepoJia B PA3IMYHBIX COCTOSTHHUSIX THOPHIN3AIINH.

MP 07; MP 08; MP 09;
MP 10; MP 11; MP 12;
MP 13; MP 14; MP 15

TPy 01, TPy 02, ITPy
03, TPy 04, TIPy 05,
TPy 06, TPy 07, IIPy
08, ITPy 09, IIPy 10,
[Py 11, ITPy 12, IIPy
13

KomOunupoBannoe 3ansatme Ne 26. Kuaccupuxamus wu
HOMEHKJIATYPAa OPraHUu4YecKuX COequHEeHMI.

Copepxanue yueOHOM nHpopmamu.

Knaccudukanus OpraHu4ecKMX BEIIECTB B 3aBHCHMOCTH OT
cTpoeHus yriepojHoi uemnu. [lonarue QyHKIMOHATBHOW TPYMIIHL.
Krnaccudukanus opraHIUeCKUX BEIIECTB 110 THITY (yHKITHOHATHHOU
rpynnsl.  OCHOBBI  HOMEHKJIATYpbl ~ OPTaHMYECKHUX  BEIIECTB.
TpuBnasibHple Ha3BaHWs. PanuvoHabHasT HOMEHKJIATypa Kak
npeamecrseHHua Homenkiarypsl [IUPAC. Homenknarypa [UPAC:
MIPUHITUIIE 00pa30BaHUs HA3BAHUM, CTAPIIMHCTBO (PYHKITMOHATHHBIX
Ipymni, uX oOo3HaueHHe B mpedpukcax U cydpukcax HazBaHUI
OpPTraHUYECKUX BEIIECTB.

JIP 01; JIP 02; JIP 03;
JIP 04; JIP 05; JIP 06;
JIP 07; JIP 08; JIP 09;
JIP 10; JIP 11; JIP 12
JIP 13; JIP 14; JIP 15;
JIP 16; JIP 17; JIP 18;
JIP 19; JIP 20; JIP 21,
JIP 22; JIP 23; JIP 24,
JIP 25; JIP 26; JIP 27,
JIP 28; JIP 29; JIP 30;
JIP 31

MP 01; MP 02; MP 03;
MP 04; MP 05; MP 06;
MP 07; MP 08; MP 09;
MP 10; MP 11; MP 12;
MP 13; MP 14; MP 15

[Py 01, IIPy 02, TIPy
03, Py 04, TPy 05,
[Py 06, ITIPy 07, ITPy
08, IMPy 09, IPy 10,
TPy 11, MIPy 12, IIPy
13

OK 01, OK 02,
OK 03, OK 04,
OK 05, OK 07,
OK 09, IIK 3.1,
[IK 3.2
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KomOunupoBannoe 3ansitue Ne 27. CoBpeMeHHbIe
NpeACTABJEHH O XHMHUYECKOM CTPOEHHH OPraHMYecKHX
COeIHHEHHIA.

Copneprxanue yueOHOH UH(pOpMAITHH.

OCHOBHBIE HaIpaBlIeHUs Pa3BUTHS TEOPUM CTpoeHus A. M.
byrneposa. B3anMHOe BiiMssHHE aTOMOB B MOJIEKYJIAX OPraHUYECKUX
BEIIECTB. DJEKTPOHHbIE 3P (EKThl aTOMOB M aTOMHBIX IpyNIl B
OpPraHUYECKUX MOJIEKYJIaXx. NHayKIMOHHBIN s dexr,
NOJIOKUTEIbHBIH W OTPULATENbHBIH, €ro  OCOOEHHOCTH.
Meszomepastii 3pdexT (3 dexT conpsikenus), ero 0COOCHHOCTH.

JIP 02; JIP 03; JIP 04;
JIP 05; JIP 06; JIP 07;
JIP 08; JIP 09; JIP 10;
JIP 11; JIP 12; JIP 13;
JIP 14; JIP 15; JIP 16;
JIP 17; JIP 19; JIP 20;
JIP 21; JIP 22; JIP 23;
JIP 25; JIP 26; JIP 7;
JIP 28; JIP 30; JIP 31

MP 01; MP 02; MP 03;
MP 04; MP 06; MP 08;
MP 09; MP 10; MP 11;
MP 12; MP 13; MP 14;

[Py 01, [Py 02, IIPy
03, ITPy 04, IIPy 05,
[TIPy 06, IIPy 07, ITPy
09, MMPy 10, IMPy 11,
[Py 12, TPy 13

OK 01, OK 02,
OK 03, OK 04,
OK 05, OK 07,
OK 09, IIK 3.1,
[IK 3.2

KomOunupoBannoe 3ansitue Ne 28. Buabl usomepuu.
Conepxanue yueOHOM nHpopMauu.

M3oMepust OpraHUYECKUX BelIeCTB M €€ BuAbl. CTpyKTypHas
U30MEpUS: MEKKIACCOBas, YIJIEPOJHOIO CKEJeTa, II0J0XKEHUs
KpaTHOH cBsi3u M (QyHKUMOHaNbHON Tpynnbsl. IlpocTpaHcTBeHHas
HU30MCEpHsI: reoMeTpruICCKas n OIITHUYECKasd. ITonsTie
aCUMMETPUYECKOr0 LIEeHTpa. buonornueckoe 3Ha4eHNE ONTHYECKON
U30MEPUH.

JIP 01; JIP 02; JIP 03;
JIP 04; JIP 05; JIP 06;
JIP 07; JIP 08; JIP 09;
JIP 11; JIP 12; JIP 13;
JIP 14; JIP 16; JIP 17,
JIP 19; JIP 20; JIP 21,
JIP 22; JIP 23; JIP 24,
JIP 25; JIP 26; JIP 27,
JIP 28; JIP 29; JIP 30;

MP 01; MP 02; MP 03;
MP 04; MP 05; MP 06;
MP 07; MP 08; MP 09;

OK 01, OK 02,
OK 03, OK 04,
OK 05, OK 07,
OK 09, IIK 3.1,
[IK 3.2
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MP 10; MP 11; MP 12;
MP 13; MP 14; MP 15

[Py 01, IIPy 02, IIPy
03, [Py 04, TPy 05,
TPy 06, IIPy 07, ITPy
08, ITPy 09, ITPy 10,
TPy 11, MPy 12, IIPy
13

IIpakTyeckoe 3ansitue Ne 8. M3omepusi 1 HOMeHKJIaTypa

yIJIEBOI0PO/IOB.
Copneprxanue yueOHOI nHOOpMAIIH.

OCHOBEBI HOMCHKIJIATYPbl OpPTraHUYCCKUX BCHICCTB. I/I30Mep1/151

OpraHn4€CKuUX BCIICCTB U €€ BUABI

JIP 01; JIP 02; JIP 03;
JIP 04; JIP 05; JIP 06;
JIP 07; JIP 08; JIP 09;
JIP 10; JIP 11; JIP 12;
JIP 13; JIP 14; JIP 15;
JIP 16; JIP 17; JIP 18;
JIP 19; JIP 20; JIP 21;
JIP 22; JIP 23; JIP 24;
JIP 25; JIP 26; JIP 27;
JIP 28; JIP 29; JIP 30;
JIP 31

MP 01; MP 02; MP 03;
MP 04; MP 05; MP 06;
MP 07; MP 08; MP 09;
MP 10; MP 11; MP 12;
MP 13; MP 14; MP 15

[Py 01, TPy 02, IIPy
03, TPy 04, [Py 05,
TPy 06, TPy 07, ITPy
08, ITPy 09, IIPy 10,
[Py 11, MPy 12, TIPy
13

OK 01, OK 02,
OK 03, OK 04,
OK 05, OK 07,
OK 09, IIK 3.1,
K 3.2
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KomOunupoBannoe 3ansatme Ne 29. Kuaccupukanus
peakuuili B OpraHu4ecKkoi XuMmnH.

Coneprkanne yueOHoOM nHpOpMaIU.

[lonsiTe O THUIIAX M MEXaHU3MaX pPEaKUUd B OpPraHUYECKON
xumun. CyOctpar u pearenT. Kiaccudukanus peaknuid 1o
M3MEHEHHIO B CTPYKType cyOcTpaTa (IpucoeInHeHne, OTUICTIIICHHE,
3aMelleHne, H30MepHu3alus) W TUIy peareHra (paauKalbHbIE,
HyKJIeo(puIbHBIE, 3MEKTpodMIbHbEIe). Peakiuu mnpucoequHEeHus,
SJMMUHUPOBAHUS, 3aMEIICHUs, H30MepU3auuu. Pa3sHOBUAHOCTH
peakuuii KakI0ro TuIla: TUIPUPOBAHUE U JIETHJIPUPOBAHUE,
TaJIOTEHUPOBAHUE W JETAJIOTEHHPOBAHMUE,  TUApaTtalus U
Jeruaparanus, TUIPOTaJOreHUPOBaHUE u
JErUIpOTaIOTeHUPOBAHKE, TMOJIMMEPU3alUsl U IOJIUKOHIAEHCAIus,
[eperpynnupoBKa. OcobenHoctu OKHUCJIUTEIbHO-
BOCCTAHOBUTEJIBHBIX PEAKIIMI B OPraHUYECKON XUMHUH.

JIP 01; JIP 02; JIP 03;
JIP 04; JIP 05; JIP 06;
JIP 07; JIP 08; JIP 09;
JIP 10; JIP 11; JIP 12;
JIP 13; JIP 14; JIP 15;
JIP 16; JIP 17; JIP 18;
JIP 19; JIP 20; JIP 21;
JIP 22; JIP 23; JIP 24
JIP 25; JIP 27; JIP 28;
JIP 29; JIP 30; JIP 31

MP 01; MP 02; MP 03;
MP 04; MP 05; MP 06;
MP 07; MP 08; MP 09;
MP 10; MP 11; MP 12;
MP 13; MP 14; MP 15

[Py 01, [Py 02, IIPy
03, Py 04, ITPy 05,
TPy 06, ITPy 07, ITPy
08, IMPy 09, IMPy 10,
[TPy 11, ITPy 12,

OK 01, OK 02,
OK 03, OK 04,
OK 05, OK 07,
OK 09, IIK 3.1,
[IK 3.2

IIpakTnyeckoe 3ansitue Ne 9. Pemenme 3aga4 Ha BBIBOA
XHUMH4YeCKHX popmy.r.

Copneprxanue yueOHOH HH(pOpMAIIH.

Pemenune pacyeTHbIX 3a/1a4 Ha BBIBOJI XUMHUECKHUX (DOPMYIL.

JIP 01; JIP 02; JIP 03;
JIP 04; JIP 05; JIP 06;
JIP 07; JIP 08; JIP 09;
JIP 10; JIP 11; JIP 12
JIP 13; JIP 14; JIP 15;
JIP 16; JIP 17; JIP 18;
JIP 19; JIP 20; JIP 21,
JIP 22; JIP 23; JIP 24;
JIP 25; JIP 26; JIP 27,
JIP 28; JIP 29; JIP 30;
JIP 31

OK 01, OK 02,
OK 03, OK 04,
OK 05, OK 07,
OK 09, ITK 3.1,
TK 3.2
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MP 01; MP 02; MP 03;
MP 04; MP 05; MP 06;
MP 07; MP 08; MP 09;
MP 10; MP 11; MP 12;
MP 13; MP 14; MP 15

[Py 01, ITPy 02, IIPy
03, IMPy 04, ITPy 05,
[Py 06, ITPy 07, IIPy
08, IMPy 09, IMPy 10,
[Py 11, [IPy 12, IIPy
13

Tewma 3.2.
[Ipenenbuble
YTJIEBOOPO/IBI.

KomOununpoBannoe 3ansatue Ne  30.
YIJI€eBOAOPOAbI. AJIKAHBI.

Copepxanue yueOHOM nHpopmamu.

['omonoruyeckuii psan ankanoB. [lonstue o0 yriieBogopoaax.
Oco0eHHOCTH CTPOEHUS MPEAENBHBIX YIIIEBOAOPOI0OB. AJTKAHbBI KaK
MIPEICTaBUTENN TPEACIbHBIX YIJIEBOJOPOAOB. OJIEKTPOHHOE H
MIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJIbl METaHa U JIPYTUX aJKaHOB.
I'omonornueckuii psa u usomepus mnapaguHoB. HopmanbHoe u
pPa3BETBICHHOE CTpoeHue yriaepogHon uenu. Homenkiarypa
QJKAHOB M QJIKWJBHBIX 3aMecTuTened. PU3nMYecKhe CBOMCTBA
AJIKaHOB. AJIKaHbI B IPUPOJE.

Xumudeckue — cBoWictBa  ankaHoB.  Peaknum  SR-™na:
ramorenupoBanue (paborst H.H. CemeHoBa), HHTpoBaHHE IO
KonoBanoBy. MexaHn3M peakuu XJIOpPUPOBaHHUs alKaHOB. Peaknun
JNErUIPUPOBaHUsl, TOPEHMS], KaTAIUTUUYECKOTO OKHUCIIECHUS aJKaHOB.
Kpekunr ankaHoB, pa3iuyHble BHJBI KPEKHWHTa, MPUMEHEHHE B
npoMbIlIeHHOCTH. [IMponn3 U KOHBepcHUsl METaHa, W30Mepu3alus
AJIKAHOB.

[Ipumenenne u cmocoObl MoNy4yeHHs ankaHoB. O6sacTu
MPUMEHEHUsI aJIKaHOB. [IpOMBIIUIEHHBIE CHOCOOBI IOJY4YEHHUS
QJKAHOB: TIOJIy4YEHHE W3 MPUPOJHBIX HCTOYHHKOB, KPEKUHT
napadrHOB, TOJTYYEeHUE CHHTETUYECKOro O€H3WHa, Ta3uuKaIus

IIpenenbHbIE

JIP 01; JIP 02; JIP 03;
JIP 04; JIP 05; JIP 06;
JIP 07; JIP 08; JIP 09;
JIP 10; JIP 11; JIP 12;
JIP 13; JIP 14; JIP 15;
JIP 16; JIP 17; JIP 18;
JIP 19; JIP 20; JIP 21,
JIP 22; JIP 23; JIP 24;
JIP 25; JIP 26; JIP 27,
JIP 28; JIP 29; JIP 30;
JIP 31

MP 01; MP 02; MP 03;
MP 04; MP 05; MP 06;
MP 07; MP 08; MP 09;
MP 10; MP 11; MP 12;
MP 13; MP 14; MP 15

[Py 01, IIPy 02, TIPy
03, Py 04, TPy 05,
[Py 06, ITIPy 07, ITPy
08, IMPy 09, IMPy 10,

OK 01, OK 02,
OK 03, OK 04,
OK 05, OK 07,
OK 09, IIK 3.1,
K 3.2
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Y5, THAPUPOBaHUE alkeHOB. JlabopaTopHble CIOCOOBI MOTYYESHHUS
aJIkaHOB: cuHTE3 Bropia, nekapOokcuiImpoBaHue, THAPOIN3 Kapouaa
ATIOMHUHMUSL.

[Py 11, ITPy 12, IIPy
13

KomOununpoBannoe 3ansatue Ne 31. IukiaoankaHsl.

Coneprkanne yueOHOM nHpOpMaIU.

[Muknoankansl. ['oMonorMdeckuii psa W HOMEHKIATypa
LUKJIOAJIKAaHOB, UX 001mas ¢popmyna. [ToHsTHE O HANIPSHKEHUHU ITUKIIA.
N3oMepust IUKI0AIKAaHOB: MEXKKIJIACCOBAasi, YIVIEPOJHOIO CKEJETa,
reomerpuueckas.  llomyuyenme u  ¢usMueckue  CBoOIiCTBa
[UKIIOATKAHOB. XMMHUYECKHE CBOMCTBA IUKIIOATKAaHOB. Crienuduka
CBOMCTB ULHMKIOAJIKaHOB C MaJlblM pa3MepoM IukiIa. Peakuuun
MIPUCOCIUHEHUS U PATUKAIIBHOTO 3aMEIICHUSI.

JIP 01; JIP 02; JIP 03;
JIP 04; JIP 05; JIP 06;
JIP 07; JIP 08; JIP 09;
JIP 10; JIP 11; JIP 12;
JIP 13; JIP 14; JIP 15;
JIP 16; JIP 17; JIP 18;
JIP 19; JIP 20; JIP 21;
JIP 22; JIP 23; JIP 24;
JIP 25; JIP 26; JIP 27;
JIP 28; JIP 29; JIP 30;
JIP 31

MP 01; MP 02; MP 03;
MP 04; MP 05; MP 06;
MP 07; MP 08; MP 09;
MP 10; MP 11; MP 12;
MP 13; MP 14; MP 15

[Py 01, TPy 02, IIPy
03, ITPy 04, TIPy 05,
TPy 06, ITPy 07, ITPy
08, ITPy 09, IIPy 10,
[Py 11, MPy 12, IIPy
13

OK 01, OK 02,
OK 03, OK 04,
OK 05, OK 07,
OK 09, IIK 3.1,
[IK 3.2

JladoparopHo-npakTuyeckoe 3ausitue Ne 10. CpoiicTBa
TBEPABIX NapaguHoB. Berunciaenus no xumuyeckum gopmyaam
U 110 YPABHEHHUSAM peakumi.

Copneprxanue yueOHOM H(pOpMAIHH.

Bbruncnenuss mo xumMu4eckuMm (opMmynaM U MO YpaBHEHHSIM
peaKuui.

Hanncanne ypaBHEHUN XMMUYECKUX PEAKIIUHN aJTKAHOB.

JIP 01; JIP 02; JIP 03;
JIP 04; JIP 05; JIP 06;
JIP 07; JIP 08; JIP 09;
JIP 10; JIP 11; JIP 12;
JIP 13; JIP 14; JIP 15;
JIP 16; JIP 17; JIP 18;

OK 01, OK 02,
OK 03, OK 04,
OK 05, OK 07,
OK 09, ITK 3.1,
TK 3.2
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JIP 19; JIP 20; JIP 21;

JIP 22; JIP 23; JIP 24;

JIP 25; JIP 26; JIP 27,

JIP 28; JIP 29; JIP 30;
JIP 31

MP 01; MP 02; MP 03;
MP 04; MP 05; MP 06;
MP 07; MP 08; MP 09;
MP 10; MP 11; MP 12;
MP 13; MP 14; MP 15

[Py 01, [Py 02, IIPy
03, Py 04, [Py 05,
[Py 06, ITPy 07, IIPy
08, IMPy 09, IMPy 10,
[Py 11, [IPy 12, IIPy
13

Tema 3.3.
HenpenenbHusbie
YIJI€BOIOPOABI.

KomOunupoBannoe 3ansitue Ne 32, HenpeneabHble
YIJIEBOOPO/bI. AJIKEHbI.

Copneprxanue yueOHOH HH(pOpMAIIH.

I'omonornyeckni pan AJIKEHOB. DNEeKTPOHHOE u

IIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJbl JTHJIEHA W AJIKEHOB.
I'omonornueckuii psin u oOmast Qgopmyina ankeHoB. HM3omepus
STWJIEHOBBIX YIIIEBOAOPOOB: MEKKIIACCOBAsI, YTIIEPOAHOIO CKEJIETA,
MOJIOKEHUST KpaTHOM cBsi3u, reoMerpuueckas. (OcoOeHHOCTH
HOMEHKJIATYpPbl 3TUJIEHOBBIX YIJIEBOJOPOOB, Ha3BaHUS Ba)KHEUIINX
panukanoB. ®usnueckre CBONCTBA aJIKEHOB.

XUMHUECKUE CBOWCTBA AJIKEHOB. OJEKTPO(UIBHBIM XapakTep
peakuuii, CKIOHHOCTh K PEaKIHUsM MPUCOETUHEHUS, OKHUCIICHHUS,
nonuMepusauuu. I[IpaBuno MapkoBHMKOBA M €ro 3JEKTPOHHOE
o0ocHoBaHue. Peakinu rajoreHupoBa-HUsl, THIPOralOr€HUPOBAHNUS,
ruapaTtanuy, ruapuposanus. Mexanusm AE-peakuuii. Ilonstue o
peaknusx nonuMepusanuu. ['openne ainkeHoB. Peakuun okucnenus

JIP 01; JIP 02; JIP 03;
JIP 04; JIP 05; JIP 06;
JIP 07; JIP 08; JIP 09;
JIP 10; JIP 11; JIP 12,
JIP 13; JIP 14; JIP 15;
JIP 16; JIP 17; JIP 18;
JIP 19; JIP 20; JIP 21,
JIP 22; JIP 23; JIP 24,
JIP 25; JIP 26; JIP 27,
JIP 28; JIP 29; JIP 30;
JIP 31

MP 01; MP 02; MP 03;
MP 04; MP 05; MP 06;
MP 07; MP 08; MP 09;

OK 01, OK 02,
OK 03, OK 04,
OK 05, OK 07,
OK 09, IIK 3.1,
[IK 3.2

47




B MSTKHX U KECTKHX ycaoBusaX. Peakius Baruepa u ee 3HaueHus amis
OOHApy)KEHHs  HENpeNeNbHbIX  YIJICBOAOPOAOB,  IOJYyYCHHS
TJIMKOJIEH.

[TpumeHeHre U crocoObl MosydyeHus ankeHoB. Vcnonbs3zoBaHue
BBICOKOM PEAKIIMOHHOM CIIOCOOHOCTH aJKEHOB B XHMMHUYECKOH
IpOMBIIITIEHHOCTH.  IIpuMeHeHne  ASTWieHa U IpOIUJIEHA.
[IpombllieHHbIE  cHOCOOBI  MOJMYyYeHHs  @JKeHOB.  Peakuuu
JICTUAPUPOBAHUA M KPEKHHTra ankaHoB. JlabopaTtopHbie crocoObl
I10JIyYEHHUs AJIKEHOB.

MP 10; MP 11; MP 12;
MP 13; MP 14; MP 15

[Py 01, [Py 02, IIPy
03, [Py 04, TPy 05,
TPy 06, IIPy 07, ITPy
08, ITPy 09, ITPy 10,
TPy 11, MPy 12, IIPy
13

Kom0nnnpoBanHnoe 3ansatue Ne 33. AjikajgueHbl.

Copnepxanue yueOHOM nHpopmanuu.

Ankanuensl.  [lonstme W KiaccupuKanms — JHEHOBBIX
yIJIEBOJIOPOIOB MO B3aMMHOMY PACIOJIOKEHUIO KPaTHBIX CBA3CH B
MoJiekyne. OCOOSHHOCTH JJIEKTPOHHOTO U TPOCTPAHCTBEHHOTO
CTPOCHHS COMNpPSDKCHHBIX JWEHOB. HoMeHKIaTypa JAMEHOBBIX
yri1eBoI0po0B. OCOOEHHOCTH XMMHYECKUX CBOMCTB COMPSIKEHHBIX
JUEHOB, KaK CIEJCTBHE UX AJIEKTPOHHOro crpoenud. Peakuuu 1,4-
npucoenunenus. llomumepusanus aueHoB. CrocoObl MOJNYYECHHS
JTMEHOBBIX yrIIeBOA0po10B: paboTel CB. JleGenesa, neruapupoBanue
AJIKaHOB.

OcCHOBHBIE NTOHATUS XUMUHU BBICOKOMOJIEKYJISIPHBIX COEINHEHUIN
Ha IpUMepe IPOAYKTOB MOJIMMEPHU3ALUH AJIKEHOB, aJIKaJIMEHOB U UX
raJIOr€HITPO-U3BOJHBIX. Mounowmep, MIOJINMED, peakuus
MOJINMEPU3alMH, CTENEeHb MOJUMEpPU3allUH, CTPYKTYPHOE 3BEHO.
Tunsl NONMMEPHBIX LENEN: JUHEHHBIE, Pa3BETBICHHBIC, CIIUTHIE.
[lonssTne 0  crepeoperyisipHbIX  noiauMmepax.  [lomumepst
TEPMOILIaCTUUHBIE M  TepMopeakTuBHble. [IpencraBinenue o
macTMaccax M 3jactoMepax. [lomudTuiieH BBICOKOIO M HU3KOIO
JaBJIEHUs, €ro cBolcTBa M mnpuMeHeHue. llomunponuneH, ero
MPUMEHEHUE U CBOWCTBA. ["anoreHconepkaIme moauMepsl: TeQIIOH,
noJMBUHUIXJIOpUA. Kaydykn HaTypaapHbli W CHHTETHYECKHE.
Cononumepsl  (OyTagueHCTHPONIbHBIN  Kaydyyk). Bynkanuzanus
KayuyKa, pe3uHa U 300HUT.

JIP 01; JIP 02; JIP 03;
JIP 04; JIP 05; JIP 06;
JIP 07; JIP 08; JIP 09;
JIP 10; JIP 11; JIP 12;
JIP 13; JIP 14; JIP 15;
JIP 16; JIP 17; JIP 18;
JIP 19; JIP 20; JIP 21;
JIP 22; JIP 23; JIP 24;
JIP 25; JIP 26; JIP 27;
JIP 28; JIP 29; JIP 30;
JIP 31

MP 01; MP 02; MP 03;
MP 04; MP 05; MP 06;
MP 07; MP 08; MP 09;
MP 10; MP 11; MP 12;
MP 13; MP 14; MP 15

[Py 01, TPy 02, IIPy
03, TPy 04, TIPy 05,
TPy 06, TPy 07, ITPy
08, ITPy 09, IIPy 10,
[Py 11, MPy 12, TIPy
13

OK 01, OK 02,
OK 03, OK 04,
OK 05, OK 07,
OK 09, IIK 3.1,
[IK 3.2
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JladoparopHo-nnpakTuyeckoe 3ausitue Ne 11. CpoiicTBa
sTrijieHa. M3ydyeHme CBOMCTB mnojauMepoB. Pacuerbl Macchl
BellleCTB WJIM o00beMa Tra3a 10 H3BECTHOMY KOJHYeCTBY
BelllecTBa, Macce, 00bemy.

Copnepxanue yueOHOM HHDOpPMALIUH.

XUMHUECKHE CBOWCTRA aNKeHOB. PelieHne pacueTHbIX 3a/1a4.

JIP 01; JIP 02; JIP 03;
JIP 04; JIP 05; JIP 06;
JIP 07; JIP 08; JIP 09;
JIP 10; JIP 11; JIP 12;
JIP 13; JIP 14; JIP 15;
JIP 16; JIP 17; JIP 18;
JIP 19; JIP 20; JIP 21;
JIP 22; JIP 23; JIP 24;
JIP 25; JIP 26; JIP 27,
JIP 28; JIP 29; JIP 30;
JIP 31

MP 01; MP 02; MP 03;
MP 04; MP 05; MP 06;
MP 07; MP 08; MP 09;
MP 10; MP 11; MP 12;
MP 13; MP 14; MP 15

[Py 01, TPy 02, IIPy
03, ITPy 04, TIPy 05,
TPy 06, ITPy 07, ITPy
08, ITPy 09, IIPy 10,
[Py 11, MPy 12, IIPy
13

OK 01, OK 02,
OK 03, OK 04,
OK 05, OK 07,
OK 09, IIK 3.1,
[IK 3.2

KomOnnnpoBanHnoe 3ansitue Ne34. AJIKHHBI.

Conepxanue yueOHOM nHpopManuu.

ONEKTPOHHOE M TPOCTPAHCTBEHHOE CTPOEHUE alleTHIEHA U
JPYTUX aJKMHOB. ['oMosoruueckuii psi u odmas popMylia alKHuHOB.
Homenknarypa  auneTuneHOBBIX  yriieBofoponoB.  M3omepus
MEXKJIACCOBasi, YIJIEPOJHOIO CKEJeTa, MOJIO0KEHNUs KpPAaTHOM CBS3H.
XUMHUYECKHE CBOMCTBA M NpPUMEHEHHE alKUHOB. (OCOOEHHOCTH
peakuuil TPUCOECINHEHHNS 110 TPOMHOM YIJIEpOA-YIJIEPOJAHON CBSI3H.
Peakuust Kyueposa. IIpaBuno MapkoBHHUKOBAa NPUMEHUTEIBHO K
anerwieHaM. IloaBm>KHOCTh aTroMa BOoJOpoJa (KHCIOTHBIE CBOMCTBA

JIP 01; JIP 02; JIP 03;
JIP 04; JIP 05; JIP 06;
JIP 07; JIP 08; JIP 09;
JIP 10; JIP 11; JIP 12,
JIP 13; JIP 14; JIP 15;
JIP 16; JIP 17; JIP 18;
JIP 19; JIP 20; JIP 21,
JIP 22; JIP 23; JIP 24;
JIP 25; JIP 26; JIP 27,

OK 01, OK 02,
OK 03, OK 04,
OK 05, OK 07,
OK 09, IIK 3.1,
K 3.2
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ankuHoB). Okucnenue ankuHoB. Peakius 3enmunackoro. [Ipumenenune
alleTUJICHOBBIX yrieBojoponoB. IlonmuBununanerar. IlonyudeHue
ankuHoB. [lomyueHune aneTuineHa TUPOIU30M METaHA U KapOUIHBIM
METOJIOM.

JIP 28; JIP 29; JIP 30;
JIP 31

MP 01; MP 02; MP 03;
MP 04; MP 05; MP 06;
MP 07; MP 08; MP 09;
MP 10; MP 11; MP 12;
MP 13; MP 14; MP 15

[Py 01, [Py 02, IIPy
03, ITPy 04, IIPy 05,
TPy 06, ITIPy 07, ITPy
08, ITPy 09, IIPy 10,
TPy 11, MPy 12, IIPy
13

Tema 3.4.
Apomarudeckue
YTJII€BOIOPOIbI

Kom0ununpoBannoe 3ansitue Ne 35. Apennl. OcobOeHHOCTH
XHMHYECKHX CBOMCTB rOMOJIOTOB 0€eH30J1a.
I'omosiornyeckuii psigi apeHoB. beH301 Kak NpEeACTaBUTENb

apeHoB. Pa3BuTHe npeicTaBIeHMH O CTpOoeHHMH  OeH3oa.
CoBpemeHHbIE IpEJICTaBICHUS 00 AIIEKTPOHHOM U
IIPOCTPAHCTBEHHOM CTPOCHUHU OeH3ona. O6pa3oBanue

apoMaTU4YecKou Ji-cucteMbl. ['omonoru 6eH30i1a, ©X HOMEHKJIATypa,
obmras popmyna. HomeHknatypa 1uist tuzaMeIeHHbIX TPOU3BOIHBIX
OeH3ona: opmo-, Mema-, RNAPA-pacnoONONHCeHue 3aMeCTUTENEH.
Pu3nyecKue CBOKMCTBA apEHOB.

Xumuueckue — cBoWcTtBa  apeHoB.  [Ipumepsl  peaknmii
ANEKTPOGUIBHOTO 3aMEeIEHUs: TallOTeHUPOBAaHNe, ATKUIMPOBaHHE,
HUTpOBaHue, cyiabdupoBanue. Peaknuu  ruapupoBaHus U
MpUCOSANHEHHUsST XJopa K OeH3oimy. OCOOEHHOCTH XHUMHUYECKUX
CBOWCTB TOMOJIOTOB OecH301a. B3anMHOe BIWsHHME aTOMOB Ha
puMepe TOMOJIOTOB  apeHoB. OpueHTauus B  peakuusix
anexkTpoduibHoro 3amenienus. Opuentantsl [ u Il pona.

[Ipumenenue u mnoJsiydeHue apeHoB. [IpUpoaHbIE HCTOYHHKHU
apOMAaTUYECKHX  YIIEBOJOPOAOB. ApoMaTu3amusi aJIKaHOB |

JIP 01; JIP 02; JIP 03;
JIP 04; JIP 05; JIP 06;
JIP 07; JIP 08; JIP 09;
JIP 10; JIP 11; JIP 12;
JIP 13; JIP 14; JIP 15;
JIP 16; JIP 17; JIP 18;
JIP 19; JIP 20; JIP 21;
JIP 22; JIP 23; JIP 24;
JIP 25; JIP 26; JIP 27;
JIP 28; JIP 29; JIP 30;
JIP 31

MP 01; MP 02; MP 03;
MP 04; MP 05; MP 06:
MP 07; MP 08; MP 09;
MP 10; MP 11; MP 12;
MP 13; MP 14; MP 15

TPy 01, TIPy 02, TIPy

OK 01, OK 02,
OK 03, OK 04,
OK 05, OK 07,
OK 09, IIK 3.1,
K 3.2
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IOTHKJIOAJIKaHOB. AJ'IKI/IJ'II/IpOBaHI/Ie OeH30Ia.

03, ITPy 04, ITPy 05,
TPy 06, IIPy 07, ITPy
08, ITPy 09, ITPy 10,
TPy 11, MPy 12, IIPy
13

JlabopaTtopHo-npakTnueckoe 3aHsaTHe Ne 12. H3yuyenme
cBoiicTB 0en3oJa. Pacuer 00beMHEBIX 10JI1eid T'a30B B cMeCHX.

Copneprxanue yueOHOM nH(pOpMAITHH.

XuMHUECKue CBOWCTBA apeHOB. PelieHne 3a1a4y Ha BEIYUCICHMS
110 YPAaBHEHMSM PEAKLUN.

JIP 01; JIP 02; JIP 03;
JIP 04; JIP 05; JIP 06;
JIP 07; JIP 08; JIP 09;
JIP 10; JIP 11; JIP 12;
JIP 13; JIP 14; JIP 15;
JIP 16; JIP 17; JIP 18;
JIP 19; JIP 20; JIP 21;
JIP 22; JIP 23; JIP 24;
JIP 25; JIP 26; JIP 27;
JIP 28; JIP 29; JIP 30;
JIP 31

MP 01; MP 02; MP 03;
MP 04; MP 05; MP 06;
MP 07; MP 08; MP 09;
MP 10; MP 11; MP 12;
MP 13; MP 14; MP 15

[Py 01, TPy 02, IIPy
03, ITPy 04, TIPy 05,
TPy 06, ITPy 07, ITPy
08, ITPy 09, IIPy 10,
[Py 11, MPy 12, IIPy
13

OK 01, OK 02,
OK 03, OK 04,
OK 05, OK 07,
OK 09, IIK 3.1,
K 3.2

Tema 3.5.
IIpuponusie
MCTOYHUKH
YIII€BOJOPOIOB

KomOunupoBanHoe 3aHATHE Ne 36. HUcTounuku
yIJ1eBOAOPOAOB: HeTh, ra3, yroJb.

Coneprkanne yueOHOU nHPOpMAIIU.

Hed . Haxoxaenue B mpupoie, coctaB U pu3NYecKre CBOMCTBA

He(TH. TonnmBHO-3HEpreTHYecKoe 3HaYEHUE HeQTH.

JIP 01; JIP 02; JIP 03;
JIP 04; JIP 05; JIP 06;
JIP 07; JIP 08; JIP 09;

OK 01, OK 02,
OK 03, OK 04,
OK 05, OK 07,
OK 09, IIK 3.1,
1K 3.2
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[IpombinieHHass nepepaborka HedTH. Pektudukamums HedTH,
OCHOBHBIC ()pAKIINH €€ pa3/IeICHHsI, NX UCIOJIb30BaHUEe. BropuuHas
nepepabotka HedTenpoAykToB. Pektudukanus wmazyra npu
YMEHBIIEHHOM JaBieHuH. KpekuHr HedTenpoaykroB. Paznmmunbie
BUIBI KpekuHra, padotel B.I'. IllyxoBa. M3omepusaius aakaHOB.
ANKUTUpOBAaHUE HEIpPENeTbHBIX  YIIEBOJOPOAOB. PudopMuHr
HedrenpoaykToB. KauecTBo aBTOMOOMIIbHOTO TOIUIMBa. OKTaHOBOE
YHCJIIO.

[Tpuponaubrii u monmyTHbIH HedTsaHON ra3. CpaBHEHHE COCTaBa
MPUPOJIHOTO U MOIMYTHOTO T'a30B, UX MPAKTUUECKOE UCIIOIb30BAHUE.

Kamennspiii yrons. OCHOBHBbIE HaIlpaBICHUS HCIIOIb30BAHUS

KaMeHHOro yriid. KOKcOoBaHHME KaMEHHOro yrIJis, BaKHEUIINE
MPOAYKTBI 3TOr0 Ipoliecca: KOKC, KaMEHHOYroJIbHas CMOJIa,
HaJCMOJIbHAs BOJA. Coenunenus, BBIJICIISIEMBIC n3
KaMEHHOYT'OJIbHOW  CMOJIBL. [IponykTsl, MOoJIy4yaeMble U3
HaJCMOJIbHOM BOJIEL.

DKOIOTrHYeCKHue aCIIEKThI OOBIYH, nepepaboTKu u

HCIIOJIb30BAHUA I'OPHOYHX UCKOITACMBIX.

JIP 10; JIP 11; JIP 12;
JIP 13; JIP 14; JIP 15;
JIP 16; JIP 17; JIP 18;
JIP 19; JIP 20; JIP 21,
JIP 22; JIP 23; JIP 24,
JIP 25; JIP 26; JIP 27,
JIP 28; JIP 29; JIP 30;
JIP 31

MP 01; MP 02; MP 03,
MP 04; MP 05; MP 06;
MP 07; MP 08; MP 09;
MP 10; MP 11; MP 12;
MP 13; MP 14; MP 15

[Py 01, [Py 02, IIPy
03, ITPy 04, IIPy 05,
[TIPy 06, IIPy 07, ITPy
08, IMPy 09, IMPy 10,
[Py 11, MIPy 12, IIPy
13

Tema 3.6.
Kucnoponacoaepxa
e OPTAaHUYECKUE
COEIMHEHHS.

KomOunupoBannoe 3ansatue Ne 37. Kucjiopoacoaep:kamme
oprann4eckue coennHenusi. Cnuptsl. [IpocToie 3¢gupsl.

Conepxanue yueOHOM nHpopManuu.

Crpoenue u knaccudukanus cnupto. Kimaccudukanus couptos
10 TUIY YIJIEBOJAOPOIHOTO pajuKaia, YUCIy THIPOKCUIBHBIX TPYIIII
U TUIly aToMma YIJIEpOJa, CBSI3aHHOTO C TMIPOKCHJIBHOM TPYIIOH.
DNEeKTPOHHOE W NPOCTPAHCTBEHHOE CTPOEHUE TUIAPOKCUIBHON
rpymnisl. BiusHue cTpoeHus cnupToB Ha MX (pU3MUYECKHE CBOWCTBA.
MexmorekyisipHasi BOAOpPOAHAA CBsI3b. [ OMOJIOTMYECKHI PsJT
MIPEEIbHBIX OJHOATOMHBIX CIUPTOB. M30Mepus M HOMEHKIATypa
AJIKaHOJIOB, UX oO01as Gopmyra.

XUMHUECKUE CBOMCTBA allKaHOJOB. PeaknnoHHAas CIOCOOHOCTH
Mpe/iebHbIX OJHOATOMHBIX cnupToB. (CpaBHEHHE KHCIOTHO-

JIP 01; JIP 02; JIP 03;
JIP 04; JIP 05; JIP 06;
JIP 07; JIP 08; JIP 09;
JIP 10; JIP 11; JIP 12;
JIP 13; JIP 14; JIP 15;
JIP 16; JIP 17; JIP 18;
JIP 19; JIP 20; JIP 21;
JIP 22; JIP 23; JIP 24;
JIP 25; JIP 26; JIP 27,
JIP 28; JIP 29; JIP 30;
JIP 31

OK 01, OK 02,
OK 03, OK 04,
OK 05, OK 07,
OK 09, IIK 3.1,
K 3.2
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OCHOBHBIX CBOMCTB OpraHMYeCKHX M HEOPraHMYECKHUX COCAMHEHHIA,
comepxkammx OH-rpymmy: KHCIIOT, OCHOBaHHH, aM(OTEpHBIX
coequHeHuil  (Boxabl, coupToB). Peakuuu, mnoATBepxAaNOIINE
KHUCJIOTHBIE CBOKMCTBA CIIUPTOB. Peakunu 3amenieHus Tu ApOKCUIbHON
rpynnsl.  MexXMoJeKynspHas Jeruaparanus CIUPTOB, YCIOBUS
oOpa3zoBanwus MPOCThI: 3pupo. CrokHbIE YQUPBI HEOPTAHUYECKUX U
OpPraHMYECKUX KHUCIOT, peakuuu stepudukanuu. OKucieHue u
OKUCIIUTEIHHOE ACTUAPUPOBAHNUE CITUPTOB.

CnocoObl MoONy4eHHUs CHOUPTOB. [MAPONH3 TraloreHaaIKkaHoB.
lunparanusi ankeHOB, YCIIOBUSI €€ NMPOBEICHHUsA. BOCCTaHOBJICHHE
KapOOHUJIbHBIX COEAMHEHUH.

OtnenbHBIE  TPEACTABUTENM  ajJKaHOJOB. MeTaHou, €ro
MPOMBIIIJICHHOE TIOJyYeHHE U MPUMEHEHHE B MPOMBIIUICHHOCTH.
buonorudeckoe pgeiictBue MeraHona. CrHerupuYecKre CIIOCOOBI
MOJIy4eHUsl ATWIOBOro crnupra. DU3HOJIOTHYECKOe JelicTBHe
ATaHOJIA.

MP 01; MP 02; MP 03;
MP 04; MP 05; MP 06;
MP 07; MP 08; MP 09;
MP 10; MP 11; MP 12;
MP 13; MP 14; MP 15

[Py 01, ITPy 02, IIPy
03, IMPy 04, ITPy 05,
[Py 06, ITPy 07, IIPy
08, IMPy 09, IMPy 10,
[Py 11, [IPy 12, IIPy
13

KomoOunupoBannoe 3ansitue Ne 38. MHOroaroMHbie CIMPTHI

Copneprxanue yueOHOI nHDOpMaIH

Mmuoroaromusie  cnupThl. M3oMepuss W HOMEHKJIATypa
MpEeACTaBUTENCH ABYX- M TPEXaTOMHBIX crupToB. OcoOeHHOCTH
XUMHUYECKUX CBOWCTB MHOTOATOMHBIX CIHUPTOB, WX KaueCTBEHHOE
oOHapyxenue. OTnenpHbIE TMPEICTABUTENN:  ATUIICHTJIUKOIb,
TIIMLEPHH, CIOCOOBI UX MOJIYYEHHUs, TPAKTHUECKOE PUMEHEHHE.

JIP 01; JIP 02; JIP 03;
JIP 04; JIP 05; JIP 06;
JIP 07; JIP 08; JIP 09;
JIP 10; JIP 11; JIP 12
JIP 13; JIP 14; JIP 15;
JIP 16; JIP 17; JIP 18;
JIP 19; JIP 20; JIP 21,
JIP 22; JIP 23; JIP 24;
JIP 25; JIP 26; JIP 27,
JIP 28; JIP 29; JIP 30;
JIP 31

MP 01; MP 02; MP 03;
MP 04; MP 05; MP 06;
MP 07; MP 08; MP 09;
MP 10; MP 11; MP 12;
MP 13; MP 14; MP 15

OK 01, OK 02,
OK 03, OK 04,
OK 05, OK 07,
OK 09, IIK 3.1,
K 3.2
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[Py 01, IIPy 02, ITPy
03, ITPy 04, TIPy 05,
TPy 06, IIPy 07, ITPy
08, ITPy 09, IIPy 10,
[Py 11, ITPy 12, IIPy
13

JlaGoparopHo-npakTuyeckoe 3ansitue Ne 13. KauecrBeHHble
peakuuu CIMpTOB.

Coneprkanne yuyeOHOU nHpOpMaIU.

Hanucanune ypaBHenuit peaxuuii. OCOOEHHOCTH XHUMHUYECKHX
CBOMCTB MHOTOAQTOMHBIX CIUPTOB, MX KaYECTBEHHOE OOHAPYKEHHE.

Pemienue 3aga4d mo TepMOXUMUYECKUM YPABHEHUSM.

JIP 01; JIP 02; JIP 03;
JIP 04; JIP 05; JIP 06;
JIP 07; JIP 08; JIP 09;
JIP 10; JIP 11; JIP 12;
JIP 13; JIP 14; JIP 15;
JIP 16; JIP 17; JIP 18;
JIP 19; JIP 20; JIP 21;
JIP 22; JIP 23; JIP 24;
JIP 25; JIP 26; JIP 27,
JIP 28; JIP 29; JIP 30;
JIP 31

MP 01; MP 02; MP 03;
MP 04; MP 05; MP 06;
MP 07; MP 08; MP 09;
MP 10; MP 11; MP 12;
MP 13; MP 14; MP 15

[Py 01, IIPy 02, IIPy
03, Py 04, IPy 05,
[Py 06, ITPy 07, ITPy
08, IMPy 09, Py 10,
TPy 11, MIPy 12, IIPy
13

OK 01, OK 02,
OK 03, OK 04,
OK 05, OK 07,
OK 09, IIK 3.1,
[IK 3.2

KomOnnnpoBanHnoe 3ansitue Ne 39. ®eHoJIbl.

Conepxanue yueOHoM nHpopMauu

®eHou. DIIEKTPOHHOE M MPOCTPAHCTBEHHOE CTpOeHHE (heHoa.
BzanmHoe BansHUE ApOMATHYCCKOIo KOJbla H FH)IpOKCI/IJ'[I)HOI\/’I

JIP 01; JIP 02; JIP 03;
JIP 04; JIP 05; JIP 06;
JIP 07; JIP 08; JIP 09;

OK 01, OK 02,
OK 03, OK 04,
OK 05, OK 07,
OK 09, OK 10,
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TPYIIIBL.
XuMHUECKue CBOMCTBA (heHOTa KaK (PYHKIHS €ro XUMHUYECKOTO

ctpoenus. bpomupoBanue ¢eHona (kauecTBEHHAs PpeaKlus),
HUTpOBaHUE (TIMKPUHOBAs KHCJIOTA, €€ CBOICTBA M NPUMEHEHHE).
OOpa3oBaHne OKpalleHHBIX KOMIUIGKCOB ¢ HOHOM  Fe3+.
[Tpumenenue ¢penona. Iloayuenue Gpenona B pOMBIIUIEHHOCTH.

JIP 10; JIP 11; JIP 12;
JIP 13; JIP 14; JIP 15;
JIP 16; JIP 17; JIP 18;
JIP 19; JIP 20; JIP 21,
JIP 22; JIP 23; JIP 24,
JIP 25; JIP 26; JIP 27,
JIP 28; JIP 29; JIP 30;
JIP 31

MP 01; MP 02; MP 03,
MP 04; MP 05; MP 06;
MP 07; MP 08; MP 09;
MP 10; MP 11; MP 12;
MP 13; MP 14; MP 15

[Py 01, [Py 02, IIPy
03, ITPy 04, IIPy 05,
[TIPy 06, IIPy 07, ITPy
08, IMPy 09, IMPy 10,
[Py 11, MIPy 12, IIPy
13

IIK 2.1, IIK 2.2,
K 2.3, IIK
24.,1IK 2.5,

JladoparopHo-nnpakTuyeckoe 3ausitue Ne 14, @eHoubl.
Brruucienne Mmaccbl pAaCTBOPEHHOI0 BelIECTBA, COAEPKAIIErocs
B OIIpe/ie/IeHHOM Macce pacTBOpPa ¢ U3BECTHOM MaccoBOM 10J1eil.

Copneprxanue yuebHOM nHpopManuu

Pemienne 3amay  Ha BBIYMCIEHHE MAacChl PacTBOPEHHOTO
BEILIECTBA, COJEPXKAILLErocsi B ONPENENIEHHONM Macce pacTBopa ¢
HM3BECTHOM MacCOBOH JOJIEH.

JIP 01; JIP 02; JIP 03;
JIP 04; JIP 05; JIP 06;
JIP 07; JIP 08; JIP 09;
JIP 10; JIP 11; JIP 12;
JIP 13; JIP 14; JIP 15;
JIP 16; JIP 17; JIP 18;
JIP 19; JIP 20; JIP 21;
JIP 22; JIP 23; JIP 24;
JIP 25; JIP 26; JIP 27,
JIP 28; JIP 29; JIP 30;
JIP 31

OK 01, OK 02,
OK 03, OK 04,
OK 05, OK 07,
OK 09, OK 10,
MK 2.1, K 2.2,
MK 2.3, [TK
2.4, TIK 2.5,
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MP 01; MP 02; MP 03;
MP 04; MP 05; MP 06;
MP 07; MP 08; MP 09;
MP 10; MP 11; MP 12;
MP 13; MP 14; MP 15

[Py 01, ITPy 02, IIPy
03, IMPy 04, ITPy 05,
[Py 06, ITPy 07, IIPy
08, IMPy 09, IMPy 10,
[Py 11, [IPy 12, IIPy
13

Tema 3.6.1.
ANbIETUIbI.
KeTtoHrbl.

KomoOunupoBannoe 3ansitue Ne 40. Ajibaeruabl H KETOHbI.

Conepxanue yueOHOM nHpopMaLuu.

I'omonornyeckue psiapl anbaeruiioB u KeroHoB. llonArume o
KapOOHUIIbHBIX COETUHEHMUSIX. DNEeKTpOHHOE CTpOEHHE
KapOOHWJIbHOM Tpynibl. M3oMepus 1 HOMEHKJIAaTypa ajbAErHI0B U
KeTOHOB. DOU3MUECKNEe CBOMCTBA KAPOOHMIIBHBIX COSIUHEHUM.

XVMMHYECKHE CBOWCTBA albJETUAOB U KETOHOB. PeakunonHas
CIIOCOOHOCTh KapOOHWJIBHBIX COCIUHEHHH. Peakumu OKHUCIEHHS
QJIBJIETU/IOB, KAuyeCTBEHHBbIE DPEAKIUM Ha AJIbJETHIHYIO TpPYyIIy.
Peakuun MOJIMKOHICHCALlU: oOpa3oBaHUe
¢beHonopopManbIETHAHBIX CMOJL.

[IpumeneHnne u noMyuyeHUE KapOOHWIBHBIX COEIMHEHUH.
IIpuMeHeHMe anbIeru 0B U KETOHOB B OBITY M MPOMBIIIIEHHOCTH.
Anpaeruapl U KETOHBI B mpupoje (3pupHble Macia, PEepoOMOHBI).
[TonyyeHnne KapOOHMJIBHBIX COEIMHEHHH OKUCIEHUEM CIIHPTOB,
ruapaTaneil aJkuHOB, OKHCIIEHHEM YIIIeBOJ0OpOa0B. OTAenbHbIE
MPEJICTAaBUTEIHN aJTbJIETUI0B U KETOHOB, CIIEIIU(PHUUECKUE CIIOCOOBI UX
MTOJIyYEHUS U CBOMCTBA.

JIP 01; JIP 02; JIP 03;
JIP 04; JIP 05; JIP 06;
JIP 07; JIP 08; JIP 09;
JIP 10; JIP 11; JIP 12
JIP 13; JIP 14; JIP 15;
JIP 16; JIP 17; JIP 18;
JIP 19; JIP 20; JIP 21,
JIP 22; JIP 23; JIP 24,
JIP 25; JIP 26; JIP 27,
JIP 28; JIP 29; JIP 30;
JIP 31

MP 01; MP 02; MP 03;
MP 04; MP 05; MP 06;
MP 07; MP 08; MP 09;
MP 10; MP 11; MP 12;
MP 13; MP 14; MP 15

[Py 01, IIPy 02, TIPy
03, Py 04, TPy 05,
[Py 06, ITIPy 07, ITPy
08, IMPy 09, IMPy 10,

OK 01, OK 02,
OK 03, OK 04,
OK 05, OK 07,
OK 09, IIK 3.1,
[IK 3.2
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[Py 11, ITPy 12, IIPy
13

JlaGoparopHo-npakTu4yeckoe 3ausitue Ne 15, U3yuenue
BOCCTAHOBHMTEJIbHBIX CBOICTB aJIb/IETH/I0B.

Coneprkanne yueOHOM nHpOpMaIU.

Peakuiuu oxucnenus aabAerujioB, KA4eCTBEHHbIEC PEaKIIUU Ha
QJIbJICTUIHYIO TPYIIY.

JIP 01; JIP 02; JIP 03;
JIP 04; JIP 05; JIP 06;
JIP 07; JIP 08; JIP 09;
JIP 10; JIP 11; JIP 12;
JIP 13; JIP 14; JIP 15;
JIP 16; JIP 17; JIP 18;
JIP 19; JIP 20; JIP 21;
JIP 22; JIP 23; JIP 24;
JIP 25; JIP 26; JIP 27,
JIP 28; JIP 29; JIP 30;
JIP 31

MP 01; MP 02; MP 03;
MP 04; MP 05; MP 06;
MP 07; MP 08; MP 09;
MP 10; MP 11; MP 12;
MP 13; MP 14; MP 15

[Py 01, [Py 02, IIPy
03, IMPy 04, TPy 05,
[Py 06, ITPy 07, IIPy
08, IMPy 09, IPy 10,
TPy 11, MIPy 12, IIPy
13

OK 01, OK 02,
OK 03, OK 04,
OK 05, OK 07,
OK 09, IIK 3.1,
IIK 3.2

Tema 3.6.2..
Kap6onoBsie
KHUCJIOTHI M HX
MIPOU3BOTHBIC

KomOnnnpoBannoe 3ansitue Ne 41. KapOooHoBbIe KHCIOTBI.

Conepxanue yueOHOM nHpOpMaLn.

["omonoruyeckuii psia npenenbHbIX 0JTHOOCHOBHBIX KapOOHOBBIX
kuciot. IlorsTie o Kap6OHOBBIX KHCJIOTaX U HUX KJ'IaCCI/I(i)I/IKaHI/ISI.
DJNEeKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE KapOOKCHIIbHOM
rpynnbl. ['OMOJOTMYECKH PSAJ  MPENEbHBIX  OJJHOOCHOBHBIX
KapOOHOBBIX  KHCJIOT, HMX  HOMEHKJaTypa U  H30MepHs.
Me:XMOoIeKyIsipHble BOJIOPOAHbBIE CBSI3U KapOOKCHIIBHBIX I'PYMI, UX

JIP 01; JIP 02; JIP 03;
JIP 04; JIP 05; JIP 06;
JIP O7; JIP 08; JIP 09;
JIP 10; JIP 11; JIP 12,
JIP 13; JIP 14; JIP 15;
JIP 16; JIP 17; JIP 18;

OK 01, OK 02,
OK 03, OK 04,
OK 05, OK 07,
OK 09, I1IK 3.1,
[IK 3.2
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BIIMSIHHE Ha (PU3NYECKHUE CBOMCTBA KAPOOHOBBIX KHCIIOT.

XVUMUYECKUE CBOMCTBAa KAapOOHOBBIX KHCIOT. Peakmum,
WUTFOCTPUPYIONIME KHCIOTHBIE CBOWCTBA M HMX CpaBHEHHE CO
CBOMCTBaMH HEOPTraHUYECKHUX KHUCJIOT. Oo6pazoBanue
(hYHKIIMOHAJBHBIX MPOU3BOJHBIX KapOOHOBBIX KHCJIOT. Peakiuu
sTepuduranyu. AHTUIPH]IBI KAPOOHOBBIX KUCIIOT, UX MOJYICHUE U
MIPUMEHEHHE.

CrocoObl  Tonmy4eHUs KapOOHOBBIX  KHCIOT. OTaeNbHbBIE
MpEeACTaBUTENM W WX 3HadeHue. OOmmMe CcrnocoObl MOJYyYCHHS:
OKHCJICHUE aJIKaHOB, AJIKEHOB, MEPBUYHBIX CHUPTOB, albIACTUJIOB.
Baxneiimme MIPEACTaBUTETH KapOOHOBBIX KHUCJIOT, Hx
OwWojorudeckas poiib, CHENU(UYECKUE CIIOCOOBI  IMOJIYYCHUS,
CBOMCTBA U IPUMEHEHUE MYPABbUHOW, YKCYCHOU, TaJIbMUTUHOBON U
CTE€apUHOBOM, aKpUIIOBOM U METAKPUIIOBOM, OJIEMHOBOM, IIaBEJICBOM,
OEH30MHOM KHCIOT.

JIP 19; JIP 20; JIP 21;

JIP 22; JIP 23; JIP 24

JIP 25; JIP 26; JIP 27,

JIP 28; JIP 29; JIP 30;
JIP 31

MP 01; MP 02; MP 03;
MP 04; MP 05; MP 06;
MP 07; MP 08; MP 09;
MP 10; MP 11; MP 12;
MP 13; MP 14; MP 15

[Py 01, [Py 02, IIPy
03, Py 04, [Py 05,
[Py 06, ITPy 07, IIPy
08, IMPy 09, IMPy 10,
[Py 11, [IPy 12, IIPy
13

JlaboparopHo-nnpakTu4yeckoe 3ansitue Ne 16. H3yuenue
CBOICTB YKCYCHOH KHUCJI0THI. Pacuer mo ypaBHeHMSIM peakumii
NPOTEKAKIIMNX B pacTBope.

Conepxanue yueOHOM nHpopMauu.

Hanucanue ypaBHeHU# peakinii XapakTepHBIX A1 KapOOHOBBIX
KHCJIOT U UX IMPONU3BOJAHBIX. Pemenne 3a4a4 Ha BbIYUCIICHUE MacCCHI,
o0beMa, KOTMYECTBa BELIECTBA MPOJYKTA PEaKIMM, €CIU OJHO M3
BEIIECTB JIaHO B BHUJIE pacTBOpa C OMPEAEIICHHON MAacCOBOM 0y
PacTBOPEHHOIO BELIECTBA.

JIP 01; JIP 02; JIP 03;
JIP 04; JIP 05; JIP 06;
JIP 07; JIP 08; JIP 09;
JIP 10; JIP 11; JIP 12,
JIP 13; JIP 14; JIP 15;
JIP 16; JIP 17; JIP 18;
JIP 19; JIP 20; JIP 21,
JIP 22; JIP 23; JIP 24,
JIP 25; JIP 26; JIP 27,
JIP 28; JIP 29; JIP 30;
JIP 31

MP 01; MP 02; MP 03;
MP 04; MP 05; MP 06;
MP 07; MP 08; MP 09;

OK 01, OK 02,
OK 03, OK 04,
OK 05, OK 07,
OK 09, IIK 3.1,
K 3.2
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MP 10; MP 11; MP 12;
MP 13; MP 14; MP 15

[Py 01, [Py 02, IIPy
03, [Py 04, TPy 05,
TPy 06, IIPy 07, ITPy
08, ITPy 09, ITPy 10,
TPy 11, MPy 12, IIPy
13

Komo0unnpoBanHnoe 3ansitue Ne 42. Ciio:xxabie 3¢pupbl. JKupsbl.

Copnepxanue yueOHOM nHpopmanuu.

Crnoxuble 3¢pupbl. CTpoeHNE 1 HOMEHKIIATYPa CIIOKHBIX A(HUPOB,
MEXXKJIacCOBasi M30Mepusi ¢ KapOOHOBbIMH KucioTamu. CriocoObl
MOJYYEHUsI  CIOXHBIX  3(UPOB. O6parumMocTh  peakIuu
TepupUKaMU U (AKTOPBI, BIUSIONIME HA CMEILEHHE PaBHOBECHS.
OO6pa3oBanue CIOKHBIX MONMAPUPOB. JlaBcaH Kak IMperCTaBUTENb
CHUHTETHYECKUX BOJOKOH. XMMUYECKHE CBOICTBa M INPUMEHEHHE
CIIOKHBIX 3(pUpOB.

XKupsl. Kupbl kak cioxsele 3¢upsl riuuepuHa. KapooHoBble
KHCJIOTBI, BXOJISIIIME B COCTAaB KHPOB. 3aBUCUMOCTh KOHCHUCTCHIINU
KHUPOB OT UX COCTaBa. XMMHUYECKHE CBOMCTBA *KHPOB: THUIPOJIHU3,
OMBIJICHHE, THIpPHUpPOBaHUE. buonornyeckas poib KHPOB, UX
HCIOJIb30BaHUE B OBITY U MPOMBIIUIEHHOCTH.

Conu kapOoHOBBIX KHCIO0T. Mbuia. CiocoObl MOJTy4eHUsI COJEH:
B3aUMOJIeHiCTBHE KapOOHOBBIX KHCIOT C METaljlaMHM, OCHOBHBIMH
OKCHJIaMH, OCHOBAaHUSIMH, COJSIMH; IIEIOYHON THIPOIIU3 CIIOKHBIX
3¢upoB. XHUMHYECKHE CBOHCTBA CoOJiell KapOOHOBBIX KHCIOT:
TUIPOJIU3, PEaKlud MOHHOrO oOMeHa. Mblia, CYyIIHOCTh MOIOILErO
neiictBusi. OTHOLIEHHE MbUIA K JKECTKOW Boje. CHHTETHUYECKHe
Moromue cpenctBa - CMC (nerepreHTbl), WX TNPEUMYIIECTBA U
HE/I0CTaTKH.

JIP 01; JIP 02; JIP 03;
JIP 04; JIP 05; JIP 06;
JIP 07; JIP 08; JIP 09;
JIP 10; JIP 11; JIP 12;
JIP 13; JIP 14; JIP 15;
JIP 16; JIP 17; JIP 18;
JIP 19; JIP 20; JIP 21;
JIP 22; JIP 23; JIP 24;
JIP 25; JIP 26; JIP 27;
JIP 28; JIP 29; JIP 30;
JIP 31

MP 01; MP 02; MP 03;
MP 04; MP 05; MP 06;
MP 07; MP 08; MP 09;
MP 10; MP 11; MP 12;
MP 13; MP 14; MP 15

[Py 01, TPy 02, IIPy
03, TPy 04, [Py 05,
TPy 06, TPy 07, ITPy
08, ITPy 09, IIPy 10,
[Py 11, MPy 12, TIPy
13

OK 01, OK 02,
OK 03, OK 04,
OK 05, OK 07,
OK 09, IIK 3.1,
K 3.2
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JlaGopaTropHo-npakTuyeckoe 3auatue Ne 17. CioxkHble
3¢upsbl. ZKupbl. Pacyer no ypaBHeHusIM peakuuii ¢ U30BITKOM
OTHOT'0 M3 UCXO/HBIX BelIeCTB.

Copneprxanue yueOHOH UH(pOpMAITHH.

OOpatumocTh peakuuu sTepudukanuu. Pemienue 3amad Ha
BBIUHCIIEHHME MAacChl PAaCTBOPEHHOI'O BELIECTBA, COJEPIKALIErOCs B
onpeaeEHHON Macce pacTBOpa ¢ U3BECTHOM MAacCOBOM JIOJIEH, €CIIU
OJTHO U3 PEarupymoux BEeIECTB JaHO B U30bITKE.

JIP 01; JIP 02; JIP 03;
JIP 04; JIP 05; JIP 06;
JIP 07; JIP 08; JIP 09;
JIP 10; JIP 11; JIP 12;
JIP 13; JIP 14; JIP 15;
JIP 16; JIP 17; JIP 18;
JIP 19; JIP 20; JIP 21;
JIP 22; JIP 23; JIP 24
JIP 25; JIP 26; JIP 27,
JIP 28; JIP 29; JIP 30;
JIP 31

MP 01; MP 02; MP 03;
MP 04; MP 05; MP 06;
MP 07; MP 08; MP 09;
MP 10; MP 11; MP 12;
MP 13; MP 14; MP 15

[Py 01, [Py 02, IIPy
03, ITPy 04, TIPy 05,
TPy 06, ITPy 07, ITPy
08, ITPy 09, IIPy 10,
[Py 11, MPy 12, IIPy
13

OK 01, OK 02,
OK 03, OK 04,
OK 05, OK 07,
OK 09, IIK 3.1,
[IK 3.2

Tema 3.6.3.
VYrieBoabl

KomOnnnpoBanHoe 3anarume Ne 43.
Monocaxapuabl. Conepxanue yaeOHON nHOpMAIUu.

[TonsTue 00 yriaesogax. Knaccupukanus yrinesogos. MoHo-, 1u-
U TOJMCaXapuabl, MNPEIACTABUTENN KaXJAOW TIpYMNIbl YIJIEBOJOB.
buonoruueckas ponb yrieBoJoB, UX 3HAUEHUE B )KM3HU YEJIOBEKA U
oOmiecTBa.

Monocaxapuasl.  CTpoeHHME W ONTHYECKass  HU30MEpHs
MoOHoOcaxapuaoB. X kiaccudukainuys no 4uciy aTOMOB YyIJiepoJia U
npupojie kKapOoHWIbHOH rpymnbl. @opmyssl Ouiepa u Xeyopcea JUist
M300paKeHUS MOJICKYJT MOHOCaXapuI0B. OtHeceHue

YriaeBoabl.

JIP 01; JIP 02; JIP 03;
JIP 04; JIP 05; JIP 06;
JIP 07; JIP 08; JIP 09;
JIP 10; JIP 11; JIP 12,
JIP 13; JIP 14; JIP 15;
JIP 16; JIP 17; JIP 18;
JIP 19; JIP 20; JIP 21,
JIP 22; JIP 23; JIP 24;
JIP 25; JIP 26; JIP 27,

OK 01, OK 02,
OK 03, OK 04,
OK 05, OK 07,
OK 09, IIK 3.1,
K 3.2
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MOHOcaxapuzioB K D- u L-psany. Baxxnelniye npeacraBuTeIm MOHO3.

['mroko3a, cTpoeHHE ee MOJIEKYJIbl W (U3NYECKHE CBOWCTBA.
Tayromepusi. Xumuueckue CBOMCTBA TIIOKO3bI: pEaKUUUd IO
aJIbJIETUJIHOM TpymIie («cepeOpsHOro 3epKajay, OKUCICHUE a30THON
KHCIIOTOM, TuApupoBanue). Peakiuu riroko3sl Kak MHOTOATOMHOIO
crupTa: B3auMOJACHCTBUE TMIIOKO3bI ¢ Truapokcuaom meau(Il) mpu
KOMHATHOW TemmepaType M HarpeBaHuU. Pa3nuuyHble THUIIBI
OpokeHUs (CIHPTOBOE, MOJIOYHOKHCIOE). [JroKo3a B MpHUpOJE.
buonoruueckas poiap M NpUMEHEHHE TINIOKO3bl. DpyKTO3a Kak
n30Mep TI0KOo3bl. CpaBHEHUE CTPOEHUS MOJIEKYJBl U XUMHUYECKHX
CBOMCTB TUIIOKO3bI U (PppykTo3pl. DpykTO3a B mpuUpoIe U ee
OHMOJIOTHYecKast pOJib.

[lenTo3pl. Puboza wu ne3okcupub0o3a Kak MPEACTABUTEIH
anbao1eHTo3. CTpoeHne MOJIeKYII.

JIP 28; JIP 29; JIP 30;
JIP 31

MP 01; MP 02; MP 03;
MP 04; MP 05; MP 06;
MP 07; MP 08; MP 09;
MP 10; MP 11; MP 12;
MP 13; MP 14; MP 15

[Py 01, [Py 02, IIPy
03, ITPy 04, IIPy 05,
TPy 06, ITIPy 07, ITPy
08, ITPy 09, IIPy 10,
TPy 11, MPy 12, IIPy
13

KomOununpoBannoe 3ausitue Ne 44. YrieBoabl. Jucaxapuasbl.
IMosucaxapuabl.

Copnepxanue yueOHOM nHpopmMaLuu.

Hucaxapunpl. Ctpoenue aucaxapunoB. Crnocod cousieHeHUs
HUKIOB. BoccranasnuBatomiye CBOMCTBAa JIHCAaXapHJOB Kak
CJIe/ICTBHE COUJieHEeHUs IuKiIa. CTpoeHne U XMMHYECKHE CBOWCTBA
caxapo3bl. TEeXHOJOrM4YeCKHE€ OCHOBBI IPOU3BOJACTBA CaxXapo3bl.
JlakTo3a ¥ ManbTO3a KaK U30MEPhI CaXapo3bl.

[Tomucaxapuael. OOmiee crpoeHue mosmcaxapuaoB. CTpoeHue
MOJIEKYJBl KpaxMmaja, aMHuio3a U aMHUJIONeKTHH. Dusudeckue
CBOMCTBa Kpaxmalia, €ro HaXxOXJAEHHE B IPUPOJIe U OUOornyecKas
ponb. I'mukoreH. Xumuueckue cBoWcTBa Kpaxmana. CTpoeHue
AJIEMEHTapPHOI0 3BEHA LEJITI0JI03bl. BiMsiHMe CTpOeHUS MOIMMEpPHOM
nenu Ha (U3NYECKHEe M XUMHYECKHE CBOMCTBA IEJUTIONO3BL.
lMaaponu3  memtrono3el, 00pa3oBaHWE CIOXKHBIX  A(QUPOB €
HEOPTaHWYECKUMU W OpraHUYecKUMH Kuciotamu. llonarue o006
HMCKYCCTBEHHBIX BOJIOKHAX: all€TATHBIN MIENK, BUCKO3a. Haxoxmenue
B MPUPOEC U OMOJIOTUYECKAs POJIb IeNT0103bl. CpaBHEHHE CBOWCTB
Kpaxmasia 1 [eJUTFOJI03bI.

JIP 01; JIP 02; JIP 03;
JIP 04; JIP 05; JIP 06;
JIP 07; JIP 08; JIP 09;
JIP 10; JIP 11; JIP 12;
JIP 13; JIP 14; JIP 15;
JIP 16; JIP 17; JIP 18;
JIP 19; JIP 20; JIP 21;
JIP 22; JIP 23; JIP 24;
JIP 25; JIP 26; JIP 27;
JIP 28; JIP 29; JIP 30;
JIP 31

MP 01; MP 02; MP 03;
MP 04; MP 05; MP 06:
MP 07; MP 08; MP 09;
MP 10; MP 11; MP 12;
MP 13; MP 14; MP 15

TPy 01, TIPy 02, TIPy

OK 01, OK 02,
OK 03, OK 04,
OK 05, OK 07,
OK 09, IIK 3.1,
[IK 3.2
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03, ITPy 04, ITPy 05,
TPy 06, IIPy 07, ITPy
08, ITPy 09, ITPy 10,
TPy 11, MPy 12, IIPy
13

JlabopaTopHo-npakTuueckoe 3aHsaTHe Ne 18. VYruesoasl.
Pacuer MaccoBoii wiHM 00beMHOHM J0JIM BbBIXOJa MNPOAYKTA
peakuuu OT TeOpeTH4YeCKH BO3MOXHOro. M3yueHme cBoiicTB
M0JIMMEPOB M CHHTETHYeCKHX BOJIOKOH.

Copneprxanue yueOHOH nH(pOpMAITHH.

Pemenue 3agau Ha BbIYMCICHHE MacCOBON MM 00BEMHOM J10IM
BBIXOJIa IIPOJIYKTa PEaKLUU OT TEOPETUUYECKH BO3MOXKHOIO.

JIP 01; JIP 02; JIP 03;
JIP 04; JIP 06; JIP 07,
JIP 09; JIP 10; JIP 11,
JIP 12; JIP 13; JIP 15;
JIP 16; JIP 17; JIP 18;
JIP 19; JIP 22; JIP 23;
JIP 24; JIP 25; JIP 27,
JIP 29; JIP 30; JIP 31
MP 01; MP 02; MP 03;
MP 04; MP 05; MP 06;
MP 07; MP 08; MP 09;
MP 10; MP 11; MP 12;
MP 13; MP 14; MP 15
[Py 02, IIPy 03, IIPy
04, TPy 05, [Py 06,
TPy 07, TPy 08, ITPy
09, MMPy 10, IMPy 11,
[Py 12, TPy 13

OK 01, OK 02,
OK 03, OK 04,
OK 05, OK 07,
OK 09, IIK 3.1,
[IK 3.2

Tema 3.7.
A3oTtcoaepikaiue
OpraHUYEeCKUe
COCIMHEHHS.
brnonornuecku
AKTUBHbIC
COEIMHEHMUS

KomOunnpoBanHoe 3ansitue Ne 45. A3zorocoaep:xamme
OpraHn4yecKHe CoeINHeHUsl. AMMHBI.

Conepxanue yueOHOM nHpopManuu.

Knaccugpukamus u nzomepuss amuHoB. [loHsTHe 00 amMHax.
[lepBuuHble, BTOpUYHBIE W TpeTU4YHble aMuHbL. Kiaccudukanus
aMHHOB TI0 THUITY YIJIEBOJOPOAHOIO paguKana U YUCIy aMUHOTPYII
B MoJieKyJjie. ['omooruueckue psasl MpeieabHbIX alndaTuyecKux 1
apoOMaTHYECKUX aMHUHOB, U30MEPUS U HOMEHKJIAaTypa.

XHWMHUYECKHE CBOMCTBA aMUHOB. AMHUHBI KaK OpPraHUYECKHE
OCHOBaHMUS, MX CpaBHEHME C aMMHAakOM U  JApYTUMHU
HEOpPraHMYECKUMHU OCHOBaHUSIMU. CpaBHEHHE XUMHYECKHX CBOWCTB

JIP 01; JIP 02; JIP 03;
JIP 04; JIP 05; JIP 06;
JIP 07; JIP 08; JIP 10;
JIP 11; JIP 12; JIP 14;
JIP 15; JIP 16; JIP 17;
JIP 18; JIP 19; JIP 21;
JIP 22; JIP 23; JIP 24;
JIP 25; JIP 26; JIP 27,
JIP 29; JIP 30; JIP 31

OK 01, OK 02,
OK 03, OK 04,
OK 05, OK 07,
OK 09, I1IK 3.1,
[IK 3.2
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aJ'II/I(baTI/I‘leCKI/IX U apOMaTU4YCCKUX aMHUHOB. O6paSOBaHI/IC aMHUI0B.
AHNUIIMHOBBIC KpaCUuTCJIN. IlonsaTHEe O CHHTETHYECKHUX BOJIOKHAX.
HOJ'II/IaMI/II[bI " IMOJIMaMHUJHBIC CHHTCTHYCCKHEC BOJIOKHA.

[Tpumenenue u nomyuenre aMuHoB. [lomyuenre amuHoB. PaboTer
H.H. 3ununa.

MP 01; MP 02; MP 04;
MP 05; MP 06; MP 07;
MP 08; MP 09; MP 11;
MP 12; MP 13; MP 15

[Py 01, [Py 02, IIPy
03, [Py 04, TPy 05,
TPy 06, IIPy 07, ITPy
08, ITPy 09, ITPy 10,
TPy 11, MPy 12, IIPy
13

Kom0unnnpoBanHoe 3ansaTue Ne 46. AMHHOKHMCJIOTBI.

Copepxanue yueOHOM nHpopmanuu.

AMHWHOKHCIOTHI. ITousTue 00 aMUHOKHCIIOTaX, X
knaccupukanus U crpoeHue. Omnruueckas — u3oMepus — a-
aMHUHOKHKCIIOT. HoMeHknaTypa amMUHOKHMCIOT. JIBOMCTBEHHOCTh
KHCJIIOTHO-OCHOBHBIX CBOWCTB aMHMHOKHCJIOT M €€ [PUYHUHBI.
bunonspueie unonbl. Peakunu konaeHcauuu. llenTuaHas cBs3b.
CuHTeTH4ecKHe BOJIOKHA: KamnpoH, 3HaHT. Kitaccudukanys BOIOKOH.
[Tonyyenne aMHMHOKHUCIIOT, WX TPUMEHEHHWE W OWOJIOTHYECKas

GbyHKIHS.

JIP 01; JIP 02; JIP 03;
JIP 04; JIP 05; JIP 06;
JIP 07; JIP 08; JIP 09;
JIP 10; JIP 11; JIP 12;
JIP 16; JIP 17; JIP 18;
JIP 19; JIP 20; JIP 21;
JIP 22; JIP 23; JIP 24;
JIP 25; JIP 26; JIP 27,
JIP 28; JIP 29; JIP 30;

MP 01; MP 02; MP 03;
MP 04; MP 05;; MP 07,
MP 08; MP 09; MP 10;
MP 11; MP 13; MP 14;

[Py 01, [Py 02, IIPy
03, TPy 04, TPy 05,
[Py 06, ITIPy 07, ITPy
08, IMPy 09, Py 10,
TPy 11, MIPy 12, IIPy
13

OK 01, OK 02,
OK 03, OK 04,
OK 05, OK 07,
OK 09, IIK 3.1,
K 3.2
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KomoOunupoBannoe 3ansitue Ne 47. beakn.

Copneprxanue yueOHOM nH(pOpMAITHH.

benku. benku kak mnpupomHble noiauMepbl. I[lepBuunHasi,
BTOpUYHAs, TPETHYHAS M YETBEPTUYHAS CTPYKTYphl OCIIKOB.
Oubpmisipuble U MIOOysIpHble Oenku. XUMHYECKHE CBOMCTBA
OEIKOB: rOpeHue, JICHATYpaIs, THIPOIN3, KaueCTBEHHBIC (I[BETHBIC)
peakuuu. buonoruueckue Gpynkuuu 0eiaKoB, ux 3HaueHue. benku kak
KoMroHeHT nuu. [IpoGiema O€IKOBOrO TOJNOAAHUS U TMYTH €€
pelIeHus.

JIP 01; JIP 02; JIP 03;
JIP 04; JIP 05; JIP 06;
JIP 07; JIP 08; JIP 09;
JIP 10; JIP 12; JIP 13;
JIP 14; JIP 15; JIP 17,
JIP 18; JIP 21; JIP 22;
JIP 23; JIP 24; JIP 25;
JIP 26; JIP 27; JIP 28;
JIP 29; JIP 30; JIP 31

MP 01; MP 02; MP 03;
MP 04; MP 05; MP 06;
MP 07; MP 08; MP 09;
MP 10; MP 11; MP 12;
MP 13; MP 14; MP 15

[Py 01, IIPy 03, IIPy
05, I[Py 06, IIPy 08,
TPy 09, IIPy 10, ITPy
11, TPy 12, I1Py 13

OK 01, OK 02,
OK 03, OK 04,
OK 05, OK 07,
OK 09, IIK 3.1,
IIK 3.2,

KomOnnnpoBannoe 3ansitue Ne 48. Hyk/jieMHOBBIE KHCJIOTBI.
Ctpoenune JJHK u PHK. buosoruyeckn akTuBHbIe cOeIMHEHUS.

Copneprxanue yueOHOI HH(pOpMAIIH.

HyxnenHnoBele  kucimorTel.  HykienHOBBIE — KHCIIOTBI  Kak
IpUpoAHbIe nosmMepsl. Hykneornael, ux ctpoenue, npumepsl. ATD
u AJ1®, ux B3auMoIpeBpaIieHue u poiib TOTO MpoIecca B MPUPOJIE.
ITonsatue JIHK u PHK. Crpoenne /JIHK, ee nepBuuHas u BTOpu4Has
ctpykrypa. Paboter @. Kpuka u JI. Yorcona. KommiemeHnTapHOCTh
azotucthix ocHoBaHMi. Permukanus JTHK. Ocobennoctu crpoeHus
PHK. Tumer PHK wu wux Owonornueckwe d¢ynkuuu. [lonstre o
TPOMUYHOM KoJie (kozioHe). buocunres Genka B )xuBoit kietke. ['enHas
UHXeHepuss U OumotexHoyorus. TpaHcreHHble (OpMBI pacTeHUU U
KUBOTHBIX.

®epmenTrl. [lonsiTHe o ¢QepmeHTax Kak 0 OHMOJIOTHYECKHUX

JIP 01; JIP 02; JIP 03;
JIP 04; JIP 05; JIP 06;
JIP O7; JIP 08; JIP 09;
JIP 10; JIP 11; JIP 12,
JIP 13; JIP 14; JIP 15;
JIP 16; JIP 17; JIP 18;
JIP 19; JIP 20; JIP 21,
JIP 22; JIP 23; JIP 24,
JIP 25; JIP 26; JIP 27,
JIP 28; JIP 29; JIP 30;
JIP 31

MP 01; MP 02; MP 03;
MP 04; MP 05; MP 06;

OK 01, OK 02,
OK 03, OK 04,
OK 05, OK 07,
OK 09, IIK 3.1,
K 3.2

64




Karanu3zaropax OenkoBod npupoabl. OCOOEHHOCTH CTPOCHUS U
CBOWCTB B CpaBHEHHWH C HEOPraHUYECKUMH KaTaau3aTopaMu.
Knaccugpukanus ¢depmeHToB. OCOOEHHOCTH CTPOEHUS M CBOMCTB
(epMEeHTOB: CENEKTUBHOCTh U J(PPEKTHUBHOCTH. 3aBUCHUMOCTb
aKTUBHOCTH (pepMEeHTOB OT Temiieparypsl U pH cpensl. 3HaueHue
(bepMeHTOB B OMOJIOTUU U TPUMEHEHHUE B IIPOMBIIIJICHHOCTH.

Burtamunbl. Ilonatue o BurammHax. WX knaccupukanus u
obo3nauenne. Hopma norpebienust BuTaMiHHOB. BoopacTBopumMble
(na npumepe ButamuHoB C, rpynnsl B u P) u sxupopactBoprumsble (Ha
npumepe BUTaMMHOB A, D 1 E). ABUTaMHUHO3bI, TUIIEPBUTAMUHO3BI U
TMIIOBUTAMUHO3BI, UX NPO(UIAKTHKA.

['opmons!. [ToHsITHE O TOPMOHAX KaK OMOJIOTUYECKH aKTHBHBIX
BEIIECTBAX,  BBIIOJHSIOIIMX  JHAOKPUHHYIO  PETYJISAIHIO
KHU3HEEATSIFHOCTH OpraHu3MoB. Kiraccudukanus TOpPMOHOB:
CTepOUbl, HPOU3BOJIHBIE AMUHOKHCIOT, HOJUIENTUAHBIE H
OenkoBele TOPMOHBIL. OTAEIbHBIE MNPEACTaBUTENIN: 3CTPAAUOI,
TECTOCTEPOH, UHCYJIUH, aJ[peHaJIH.

Jlexapcrsa. [IoHATHE O JIeKapCcTBaxX Kak XMMHOTEPAIIEBTUUECKUX
npemnaparax. KpaTtkue ucropudeckue cBeIleHHsI O BOSHUKHOBEHUH U

pa3sBUTHM  XMMHUOTEpanuu. [pymmel JekapcTB:  Cynb(aMuibl
(cTpenTouna), AHTUOMOTHKM  (MEHULUWUIMH), AHTUIOUPETUKU
(aciupuH), aHaIbreTHMKH (aHaJIbIUH). MeXaHu3M  JIeHCTBUS

HEKOTOPBIX JIEKAPCTBEHHBIX IPENapaTroB, CTPOECHUE MOJIEKYII,
IIPOTHO3MPOBAaHUE CBOMCTB Ha OCHOBE aHAIM3a XUMHUYECKOIO
CTpoeHHsl. AHTUOMOTHKH, UX KJIACCU(PUKALUS [0 CTPOCHUIO, TUILY U
CHeKTpy  JAeWcTBus.  besomacHble  crmocoObl  MpUMEHEHus,
JIEKapCTBEHHbIE (POPMBI.

MP 07; MP 08; MP 09;
MP 10; MP 11; MP 12;
MP 13; MP 14; MP 15

TPy 01, TPy 02, ITPy
03, TPy 04, TIPy 05,
TPy 06, TPy 07, IIPy
08, ITPy 09, IIPy 10,
[Py 11, ITPy 12, IIPy
13

JlabopaTopHo-npakTuueckoe 3ausaTre Ne 19, U3yuyeHune iBeTHBIX
peakumii 6e1K0B

Copepxanue yueOHOU HH(MOPMaLIUH.

KauecTBeHHBIE peakIy Ha OEIKH.

JIP 01; JIP 02; JIP 03;
JIP 04; JIP 05; JIP 06;
JIP 07; JIP 08; JIP 09;
JIP 10; JIP 11; JIP 12;
JIP 13; JIP 14; JIP 15;
JIP 16; JIP 17; JIP 18;

OK 01, OK 02,
OK 03, OK 04,
OK 05, OK 07,
OK 09, IIK 3.1,
[IK 3.2
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JIP 19; JIP 20; JIP 21;
JIP 22; JIP 23; JIP 24
JIP 25; JIP 27; JIP 28;
JIP 29; JIP 30; JIP 31

MP 01; MP 02; MP 03;
MP 04; MP 05; MP 06;
MP 07; MP 08; MP 09;
MP 10; MP 11; MP 12;
MP 13; MP 14; MP 15

[Py 01, [Py 02, IIPy
03, ITPy 04, IIPy 05,
TPy 06, ITIPy 07, ITPy
08, ITPy 09, IIPy 10,
TPy 11, MPy 12, IIPy
13

IIpakTuyeckoe 3ansitue Ne 20.
O000menune no marepuay, H3y4eHHOMY BO BTOPOM ceMecTpe.

JIP 01; JIP 02; JIP 03;
JIP 04; ; JIP 06; JIP 07,
JIP 09; JIP 10; JIP 11,
JIP 12; JIP 13; JIP 14;
JIP 15; JIP 16; JIP 17,
JIP 18; JIP 19; JIP 20;
JIP 22; JIP 23; JIP 24;
JIP 26; JIP 27; JIP 28;
JIP 29; JIP 30; JIP 31

MP 01; MP 02; MP 03;
MP 04; MP 05; MP 06:
MP 07; MP 08; MP 09;
MP 10; MP 11; MP 12;
MP 13; MP 14; MP 15

[Py 01,IIPy 03, [Py

OK 01, OK 02,
OK 03, OK 04,
OK 05, OK 07,
OK 09, IIK 3.1,
K 3.2
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04, ITPy 05, ITPy 06,
TPy 08, IIPy 09, ITPy
10, ITPy 11, I1Py 13

CamocrostenbHas paboTa CTyIEHTOB.

Pemenne wu 00001IeHHEe Marepualia MO KypCcy OpraHudeckas

XUMHMA.

Bceero:144 yaca, u3 Hux

KomOunupoBannsie 3ansatus - 98 yacos
[Ipaktrueckue 3anatusi — 40 yacoB
CamocrositenpHast pabota — 6 yaca

98
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4. YCJIOBHUS PEAJIM3AIIMN ITIPOT'PAMMBI YYEBHOM
JUCHHUIIJINHBI
TpedoBanus K MHHHMAJIbHOMY MAaTEePHATbHO-TEXHHYECKOMY
o0ecrne4eHn 10
Peanuzarus mporpamMMbl y9eOHOW MUCIUIUIMHBI TpeOyeT HaIW4Yusl y4eOHOTro
Kabuuera XvMHU;
O6opynoBanne yueOHOTO KaOUHETA:
- MECTO TIPEeIoIaBaTelis;
- y4eOHbBIE MEeCTa 0 KOJMYECTBY OOYYaOIINXCS;

- yueOHasl I0CKa;

tabmia «llepuoandeckas cucrema xumudeckux snemeHTon 1. 1.
MenneneeBa»
- Tabnumia «PacTBOPUMOCTH KUCIIOT, OCHOBaHU, COJICH B BOJIE»
- CTEH/IbI;
- IJIaKaThI.
TexHuueckue cpeacTBa 00ydeHUS:
— Hoyr0yk
— IIpoexrop
— DkpaH
O6opynoBanue nmabopaTopuu U pabounx MecT JabopaTopuu:
— Jlaboparopnas mocynaa
— XUMHMYECKNE PEAKTUBBI
— TexHnueckue BeChl
— Pa3znoBecsl
— UlItaTuB nabopaTopHbIN PU3NUECKHIA
— Kommnekrt «IllkonbHas xumudeckas 1a00paTopusi»
— CnouproBka
— Ilpobupku

— UTaTuB pyst mpoOUpPOK
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— Ilunerku (B aCCOPTUMEHTE)
— Kon6s1 B (accopTUMeHTE)

HNudopmanuonHoe odecrieyeHne 00y4eHust

OcHOBHBbIE HCTOYHUKH
st CTy1eHTOB:

labpuensa O.C., OctpoymoB W.I'. Xumusa: y4yeOHUK [JIsi CTYJIECHTOB
MpoeCCHOHANBHBIX ~ 00pa30BaTENbHBIX  OpPraHW3allii,  OCBAMBAIOIIUX
npodeccun u cneunansHoctu CI1O0. — M., 2019
INa6puensia O.C., OctpoymoB WU.I'. Xumus nis npodeccuid u crieruaibHOCTEN
€CTEeCTBEHHO-HAYUYHOT0 MPOUJIs: yUeOHUK JIJIs CTYIEHTOB MPO(eCCHOHAIBHBIX
o0pa3oBaTeNbHbIX OpraHU3alNi, OCBAaUBAIOIMINX MPO(ECCUN U CHEIUATBHOCTU
CIIO. - M., 2019
Iabpuensa O.C. u np. Xumusd. [Ipaktukym: y4deO. mocoOue Jjisi CTYJIEHTOB
npodeccuoHanbHbIX ~ 00pa30BaTEIbHBIX ~ OpPraHM3alldid,  OCBAMBAIOIIUX
npodeccun u cnenuansaoctu CI10. -M., 2019
IMa6puensa O.C.u ap. Xumusi: nocodue it moaroroBku k EI'D: yued.mocobue
Ui CTYAEHTOB  mpo(eccuoHambHbIX  00pa3oBaTEIbHBIX  OpraHU3allvi,
ocBauBaromux npodeccun u cnenuanbaoctu CI10. — M., 2019
Iabpuensa O.C., Jlpicoa I'.I. Xumwus. TecTwel, 3amaud W yNpaKHEHUS:
y4yeb.mocoOue i CTYIEHTOB MpodeccHoHaIbHBIX  00pa3oBaTEIbHBIX
OpraHu3alnii,ocBauBarouXx npodeccuu u cneruanbHoctu CI10. — M., 2019
Epoxun FO.M., Koanepa M.b. Xumus mns npodeccuii U crneruaibHOCTEN
TEXHUYECKOT0 M €CTECTBEHHO-HAYYHOTO Mpoduiei: yueOHUK IJiI CTYJCHTOB
MpoeCCHOHANIBHBIX ~ 00pa3oBaTeNbHBIX  OpraHW3allii,  OCBAaMBAIOIIUX
npodeccun u cneruanbHoctu CI10.— M., 2017

st npenogaBareJiei

Konctutynus Poccuiickoit @enepanuu (MpuHsITa BCEHAPOAHBIM F'OJIOCOBAHUEM
12.12.1993) (¢ yueToM  TIONMPAaBOK, BHECEHHBIX  (erepasbHbIMU
KOHCTUTYLIMOHHbIMHU 3akoHamMu P® o nomnpaBkax k Konctutyuum PO ot
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ONOhwWDE

30.12.2008 Ne 6-®K3, ot 30.12.2008 Ne 7 —®K3) // C3 ®.- 2009.- Ne 4 — Cr.
445
@®enepanbHblii 3akoH oT 29.12.2012 Ne 273-®3 «O6 o0pa3oBaHuM B
Poccuiickoit @eneparnuny» (B pea. ot 01.01.2023 r.)
denepanabHbIi  TOCYJAapCTBEHHBIM 00pa30BaTeNbHBIA CTaHAAPT CPEIHEro
oO1iero o0pa3zoBaHusi, YTBEPKACHHbIN MprUKazoM MuHHUCTEpCTBAa 00pa30BaHus
u Hayku P® or 17 mas 2012 r. Ne 413 (¢ usm. u pom. ot 29.12.2014 r.,
31.12.2015 r., 24.09.2020 ., 12.08.2022 1.)
CnaaxoB m ap. Xumus i MPoQeccuil W CHEIHaTbHOCTEH TEXHUYECKOTO
npoduis (37IeKTpOHHOE TpuiiokeHue). — M.,2017

NHTepHeT-UCTOYHHMKH:
www. hemi. wallst. ru
www.alhimikov.net
WWW. chem. msu. su
wWww.enauki.ru
www. 1september. ru
www. hvsh. ru
hij.ru
www.chemistry-chemists.com

JlonoJiHATe IbHbIE HCTOYHUKH

JlJIs cTy1eHTOB:
Epoxun IO.M., KoaneBa M.b. Xumus mnga npodeccuii U crnenuaibHOCTEN
TEXHUYECKOTO NPOoduiiss. DIEKTPOHHBIN Y4eOHO-METOANYECKUN KOMILJIEKC. —
M., 2016.
CnankoB C. A., OctpoymoB N.T"., I'abpuensan O.C., JIykpsinoBa H.H. Xumus nis
npodeccuii MU CHENUaTbHOCTEN TEXHUYECKOTOo Npoduiisa. DIEKTPOHHOE
MPUJIOKEHUE (DJIEKTPOHHOE y4eOHOE U3JaHue) JJISl CTYH. YUPEXKACHUU Cpes.
npod. obpazoBanusi. — M., 2015.
Iabpuensa O.C. Xumusa: opran.xumus: yue0. mana 10 ki1 obmeoO6pa3oBart.
yupexaeHuit ¢ yriayos. uzyudennem xumuu / O.C. I'abpuensn, U.I'. Octpoymos,
A.A. KapnoBa — M., 2015.
lNa6bpuensa  O.C. Xumwmsa. 10 xmacc. ba3oBelii  ypoBeHb:  yueO.qs
obmeobpa3oBar. Yupexaenui. — M., 2015
labpuensa O.C. Xumus 11 xmacc. IlpodunbHbiit  ypoBeHb: yueO.mis

obmeo6pazonar. yupexaenuit / O.C. I'abpuensu, I'.I'. JIsicoBa. — M., 2015.
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6. I'abpuenssu O.C. Xumus 10 xmacc. IlpoduibHblil ypoBeHb: y4eO.ms
obmeobpazoBar. Yupexaeauit / O.C. I'abpuensun, ®.H. Mackaes, C.IO.
ITonomapes, B.U. Tepenun. — M., 2015.

7. Tabpuensa O.C. Xwummsa. 11 xmacc. ba3oBwiii  ypoBeHb:  y4eO.mis
obmeo6pazoBar. YupexaeHuit. — M. 2015

s npenogaBaresiei

1. Tlucemo JlemapTamMeHTa TOCYJAapCTBEHHOH MOJUTUKA B cepe MOATOTOBKH
pabouux kaapoB u IO Mwunob6pnayku Poccunm ot 17.03.2015 Ne 06-259
«PexoMeHaIuu 1o opraHu3aluy Moxy4YeHHs CPEIHEro o0Iiero 0opa3oBaHus B
npenenax OCBOCHUS 00pa3oBaTeNbHBIX porpaMm CpeIHETO
npogeccuoHaIbHOro 00pa3oBaHus Ha 6a3e OCHOBHOIO 00IEro 00pa3oBaHus C
ydueToM TpeboBaHMii (enepalbHBIX TOCYAapCTBEHHBIX 00Pa30BATEIBHBIX
CTaHJAPTOB MW TIOJy4aeMoW MPOPECCUU WIH CHEHHAIBHOCTA CPEIHETOo
po(heCCUOHATILHOTO 00pa30BaHUS».

2. T'abpuensua O.C., JlsicoBa I'.I'. Xummus: kHHTa ISl TperofaBaTess: ydeO.-
MeTo. mocodue. — M., 2014.

3. I'abpuensn O.C. u gap. Xumusa g mpodeccuid u  crenuaIbHOCTEH
TEXHUYECKOTO Mpodust (3MIEKTPOHHOE MPUIIOKEHHUE).

4. Tabpuensu O.C., OctpoymoB U.I'., Beeaenckas A.I'. O0mas xumusi B
TECTax, 3a/1a4ax u ynpaxxHeHusx. — M., 2014

5. Tabpuensu O.C., OctpoymoB WN.I'., OctpoymoBa E.E. Opranudeckas xumus B
TECTax, 3a/1a4ax u ynpaxxHeHusx. — M., 2015.

6. I'adpuensu O.C. O6mas xumus: yueb.ams 11 k1. o6meodpazoBat. yapexkaeHui
c yrny0n. msydennem xumuu / O.C. T'abpuensn, W.I'. Octpoymon, C.H.
ConoBneB, ®.H. Mackaes — M., 2014.

71



5. KOHTPOJIb U OLIEHKA PE3YJLTATOB OCBOEHMS YUEBHOM
JUCHUILIAHBI

HanmenoBanue o0pa3oBaTebHBIX
pesyiabtatoB ®I'OC COO
(mpeaMeTHBbIE Pe3yJIbTATHI —

MeToabl OEHKH

I1P6, I1Py)
TPy 01 chopmupoBaHHOCTE TipeacTaBicHuii: | TecTupoBaHue (TEOPETUUECKOE).
0 MaTeprabHOM €INHCTBE mupa, | OnleHKa pe3ysbTaTOB YCTHBIX OTBETOB (B TOM

3aKOHOMEPHOCTSAX U MO3HABAEMOCTHU SIBJICHHM
MPUPOJBI; O MECTE M 3HAYCHUHM XHMHH B
CHUCTEME EeCTECTBEHHBIX HAyK M €€ pOJiu B
obecrieueHnn YCTOWYHBOTO pa3BUTHS
YeloBeYeCTBa: B PEIICHUH  MPpodIemM
9KOJIOTUYECKOW, PHEPIEeTHYCCKON U THUIICBOM
0C30MacHOCTH, B Pa3BUTUU  MEIMIIUHEI,
CO3JJaHMM  HOBBIX  MaTEPHAJIOB,  HOBBIX
UCTOYHUKOB  OJHEPTUH, B  OOECICUCHHH
pPalMOHAIBHOTO  TPHUPOJOIOIB30BAHUS, B
(hOpMHUpPOBAaHMH MHPOBO33PCHHUS U  OOIIECH
KYJIbTYpbl YEJIOBEKa, & TaKXKE JKOJOTHYECKU
O00OCHOBAHHOTO  OTHOLIEHMSI K  CBOEMY
3JI0POBBIO U IPUPOTHOM CpEIE;

guciie MpodeccCHOHATLHO OPUEHTHPOBAHHBIX ),
3aJlaHul SK3aMeHa.

Py 02 BiageHHWEe CUCTEMOW XHMHUYECKHX
3HAHMH, KOTOpast BKJIFOYAET:
OCHOBOIIOJIararoIye MTOHSITHS
(TOTIOJIHMTENIBHO K CHCTEME  IOHSATHUH
0a30BOTO YpOBHSI) - HW30TONBI, OCHOBHOE H

BO30YXJICHHOE COCTOSIHUE aToMma,
rUOpuAN3aIHS ATOMHBIX opburanei,
xummdeckas cBazb  ("C" wm "7 -casp,

KpaTHbIE CBS3W), MOJISIpHAs KOHIICHTpAIus,
CTPYKTypHas dbopmyna, U30Mepust
(cTpykTypHasi, reomerpuyeckas (IHc-TpaHC-
U30MEpHUsi), THUIBI XUMHUYECKUX PEaKIIHii
(roMo- ™ TeTeporeHHble, OOpaTuMble W
HeoOpaTuMbIe), pacTBOpHI (ucTuHHBIE,
JICTIEPCHBIE CHCTEMBI), KPHUCTAJUIOTHIPATHI,
CTETEeHb TUCCOLUAIINY, HIEKTPOJINU3, KPEKUHT,
pudopMuHT); TEOpUHr u 3aKOHBI,
3aKOHOMEPHOCTH, MHUPOBO33PEHYECKUE
3HaHUS, JIeKallue B OCHOBE ITOHMMAaHUS
NPUYUHHOCTA M CHUCTEMHOCTH XHUMHUYECKUX
SIBIICHUI, COBPEMEHHBIC TIPEACTaBICHUS O
CTPOCHUU BEIIeCTBa Ha ATOMHOM,
MOJIEKYJISIPHOM " Ha/IMOJICKYJISIPHOM
YPOBHSX; TMPEACTABICHUS O MEXaHU3Max
XUMHUYECKHUX PEaKIHi, TEPMOIMHAMUICCKIX U
KMHETUYECKUX 3aKOHOMEPHOCTSIX ux
NPOTEKaHHs, O XHMHUYECKOM paBHOBECHH,

TectupoBanue (TEOPETHUECKOE).

OneHka pe3ysibTaTOB YCTHBIX OTBETOB (B TOM
grciae npo(ecCHOHABHO OpPUEHTHPOBAHHBIX ),
3a7aHuil SK3aMeHa.
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JMCTIEPCHBIX ~ CHCTEMax, (DaKTOJIIOTHYECKUE
CBEJICHHSI O CBOMCTBAX, COCTaBe, MOTYyYECHUH H
0€30IIaCHOM  WCIOJb30BAaHUU  BaKHEUIIIHX
HEOPraHMYECKUX U OPTraHUYECKHX BEIIECTB B
OBITY W  TPAKTHYECKOW  JICATEIBHOCTH
YeloBeKa; OOMIMX HAyYHBIX IPHUHIIUAINAX
XMMHYECKOTO IPOU3BOJICTBA (HA TpuUMepe
MPOU3BOJICTBA CEPHOM KHUCIIOTBHI, aMMHAKa,
MeTaHoJIa, epepaboTKu HEPTH);

1Py 03 c(OpPMUPOBAHHOCTh  YMEHUH
BBIABJISITh  XapaKTepHbIE  MPU3HAKK U
B3aUMOCBSI3b M3YYEHHBIX MOHSITUH,
MPUMEHSTh COOTBETCTBYIOIIME MOHSATUS MPU
OINMUCAHUN CTPOECHUSA u CBOICTB
HEOPraHWYECKUX U OPraHUYECKUX BEILECTB U
WX TpeBpalleHUul; BBISBIATH B3aHUMOCBS3b
XMUMHYECKUX 3HAHUHW C TOHATUSAMU U
MPEACTABICHUSAMU JPYTUX TPEIMETOB IS
0oJ1ee 0CO3HAHHOT'O TOHUMAHHMS U O0BSICHEHUS
CYIIHOCTH MAaTEepUaIbHOTO €IMHCTBA MHPA;
WCIIOJIb30BaTh ~ CHUCTEMHBIE  XHMHYECKHE
3HAHUS JJIS1 OOBSICHEHHUS! U MPOTHO3UPOBAHUS

TecTupoBaHue (TEOPETUIECKOE)

Ormenka pe3yJbTaToB BBITTOJTHEHUSI
MPAKTUYECKUX PadoT.

DKCcrepTHOE HaOIII0IeHUE BBITIOJTHEHHUSI
MPaKTHYECKUX pabor TSt BJIaJICHUS
OCHOBOIIOJIATAOIIIUMH XUMHYCCKHUMHU
MOHATHSIMH, TCOPUAMH, 3aKOHaAMH u

3aKOHOMEPHOCTSIMH, YBEPEHHOE IMOJb30BaHHE
XUMHAYECKONH TEPMUHOJIOTHEH M CHMBOJIUKOH, B
TOM YuUCIIe poeCCHOHAIBHO
OPUCHTHUPOBAHHBIX.

ABJICHUM, HMEIOIIMX €CTECTBEHHOHAYYHYIO

HIPUPOAY,

I[Py 04 cdopmupoBanHoCcTh  yMmeHHi | OlleHKa pe3yNbTaToB peuieHus 3aaad (B TOM
UCIIOJIb30BaTh HAMMEHOBAHUS XHUMHMUYECKHUX | YHClie NpOo(hecCHOHATbHO OPUEHTUPOBAHHBIX),
COETMHEHU I MEXIYHAPOIHOTO CO03a | KOHTPOJIbHBIX PaboT, 3alaHni IK3aMeHa.
TEOPETUYECKONM W TPUKIAJIHOW XUMUU U

TpUBHUAJIbHBIE Ha3BaHUSA BEILIECTB,

OTHOCAIIMUXCA K  HM3YYEHHBIM  KJaccaM

OPraHUYeCKUX u HEOPraHUYECKUX

COCMHEHUH; UCIOJIb30BaTh XUMHUYECKYIO

CUMBOJIUKY JUIsl ~ cOCTaBleHUs  (opmyin

HEOpPraHMYECKUX BEIIECTB, MOJEKYJISPHBIX U
CTPYKTYPHBIX (pa3BEpPHYTHIX, COKPALIEHHBIX U
CKEJIETHBIX) (DOpMYJT OpraHUYECKUX BEIIECTB;
COCTaBJIATh YPaBHEHUS XMMHUYECKHX PeaKLni
U pacKpbIBaTh WX CYIIHOCTh: OKHCIIUTEIbHO-
BOCCTAHOBUTEJIBHBIX PEAKLUUN MOCPEICTBOM
COCTaBJIEHUSI AJIEKTPOHHOro OanaHca 3THUX
peakuMii; peakiuii MOHHOrOo OoOMEeHa IyTeM
COCTaBJIEHUS HMX IOJIHBIX W COKpAalICHHBIX
HMOHHBIX ypaBHEHMH; peakiuil TUaponu3a,
peaxkuuit KOMILIEKCO0Opa3oBaHus (Ha
IpUMepe TUAPOKCOKOMIUIEKCOB IIMHKA U
AMIOMHUHUS); TOATBEPKAATh  XapaKTepHbIE
XUMHYECKHE CBOICTBa BELIECTB
COOTBETCTBYIOIIUMU  IKCHEPUMEHTaMU U
3aMuCcsIMU YpaBHEHUH XMMUYECKHX PEeaKLuii;

1Py 05 c(hOpMHUPOBAHHOCTh  YMEHHI
KIACCU(UIIMPOBATh  HEOPTaHWYECKHEe W

Orenka pe3yinbTaToOB BBITIOJTHCHUST

MPAKTUYECKUX PadoT.
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OpraHNM4Y€CKUC BCHIECTBA W  XHUMHUUYCCKHC
pC€aKIuu, CaMOCTOATCIIbHO BI:IGI/IpaTB
OCHOBAHHA U KPUTCPUH OJIA KJ'IaCCI/I(i)I/IKaI_II/II/I
HN3y4aCMbIX XHUMHUYCCKUX O6’beKTOB;
XapakKT€pu3oBaTb COCTaB U BaKHEHIIIHE
CBOMCTBaA BCIICCTB, IMpUHAJICKAIIUX K
OIpCaACIICHHBIM Kj1acCcaM n rpyumiam

COCMHECHUH (MPOCThIE BEIECTBA, OKCHJIBI,
TUAPOKCHJIBI, COJIU; YIIIEBOAOPOJBI, TPOCTHIC

3¢upsl, COUPTH, (EHOJbI,  aJbACTHJIHI,
KETOHBI, KapOOHOBBIC KHCIOTHI, CIIOXKHBIC
3¢upsl, KHUPHI, YTIICBOIBI, aAMUHBI,
AMHHOKUCIIOTBI, OCJIKH ); TIPUMEHSITh 3HAHUS O
COCTaBe€ M  CBOWMCTBAaX  BELIECTB A
OKCIEPUMEHTAJIBHONH  MPOBEPKU  THUIIOTE3

OTHOCHUTEJIBHO 3aKOHOMEPHOCTEW IPOTEKAHUS
XUMHYECKHX pEaKUuid U IPOrHO3MPOBAHUSA
BO3MOKHOCTEHN MX OCYILECTBIICHHUS],;

DKcrnepTHOe HaOII0IeHUE
MPAKTHYECKUX PadoT.

1Py 06 c(hOPMHUPOBAHHOCTh  YMEHHI
MOATBEPXKJAaTh HA KOHKPETHBIX IpUMeEpax
Xapaktep 3aBUCHUMOCTH PEaKIIMOHHOMI
CITIOCOOHOCTH OPTaHUYECKUX COCAUHEHUN OT

(nG "u

-cBs31"), B3aMMHOTO BJIMSHUS aTOMOB U
TPyl aToMOB B MOJIEKYyJax; a TaKke OT
OCOOCHHOCTEN  pealu3aluu  Pa3IMnYHbIX
MEXaHHU3MOB ITPOTEKAHUsI PEaKIIHii;

KpaTHOCTI/I 1 TUIIA KOBaHeHTHOﬁ CBs3HU
n T

TecTupoBaHue (TEOPETHIECKOE).
Onenka pe3yabTaTOB YCTHBIX OTBETOB (B TOM
guciae Mpo(ecCHOHAIILHO OPUEHTHPOBAHHBIX ),
3a/IaHUM DK3aMEHA.

Py 07 c(OpMUPOBAHHOCTh  YMEHUI
XapaKkTepU30BaTh SJIEKTPOHHOE CTPOCHHE
aTOMOB (B OCHOBHOM U BO30YXXICHHOM
COCTOSIHMM ) U HOHOB XMMHYECKUX 3JIEMEHTOB
1-4 nepuonos Ilepuoanueckoit cucremsr /.
N. MeHnneneeBa W UX  BaJCHTHBIC
BO3MOYKHOCTH, UCTIONB3Ysl ToHsATHS "s", "p",
"d-anexTpoHHBIE" OpOUTAITH, SHEPTETHUCCKIE
YpOBHU,; OOBSCHSTH 3aKOHOMEPHOCTHU
M3MEHEHUSI CBOMCTB XMMHUYECKUX JIEMEHTOB
U 0o0pa3yeMbIX HMH COCIWHEHHH IO

nepuoJiaM U rpymnmnam;

TectupoBanue (TEOPETHUECKOE).

OrneHka pe3y/nbTaTOB YCTHBIX OTBETOB (B TOM
grcie npodecCHOHAIBHO OPUEHTHPOBAHHBIX ),
3aJJaHUH HK3aMeHa.

ITPy 08 BJIa/ICHUE CUCTEMOM 3HAHUH O
METO/aX HAay4yHOro TIO3HAHUS  SIBICHUM
IPUPOJIBI, MCIONb3YEMBIX B E€CTECTBEHHBIX
HayKax M YMEHHUSMHU NPUMEHSATh 3TU 3HAHHS
IpU  SKCIEPUMEHTAIIbHOM  HCCIEAO0BaHUU
BEIIECTB M M OOBSCHEHHS XHMHUYECKHUX
SBJIGHUM, HUMEIOUIMX MECTO B MpPUPOJE,
IIPAKTUYECKON JIEATENBHOCTH YEJIOBEKAa U B
IMOBCEAHEBHOM XKU3HU;

OneHka pe3ynbTaToB pelieHus 3aaad (B TOM
qucae npodecCHoHAIBHO OPUEHTHPOBAHHBIX ),
KOHTPOJIBbHBIX paboT, 3a1aHNi IK3aMEeHa.

1Py 09 c(hOpPMUPOBAHHOCTh YMEHUI
MPOBOJAMWTH  PacdeThl M0  XUMHYCCKHM
dbopMynaM W ypaBHEHUSM XUMHYECKHX

TectupoBanue (TEOPETHUECKOE)
Onenka pe3yNbTaToB
MIPAKTUYECKHUX PadoT.

BBITTOJIHEHU I
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peakiuil ¢ UCHOJIb30BaHUEM (U3HUECKUX
BEJIMYMH (Macchl, 00beMa ra3oB, KOJTUYECTBA
BEIIECTBA), XapaKTEPU3YIOUINX BEIIECTBA C
KOJIMYECTBEHHOW CTOPOHBI: pacueThl IO
HAXO0XJICHUIO XUMHYECKON (hopMyIibI
BEIIECTBa;  pacueThl  Macchl  (00Bema,
KOJIMYECTBA BEUIECTBA) MPOJYKTa DPEaKIHH,
€CJIM OJJHO U3 UCXO/IHBIX BEIIECTB JaHO B BUJIC
pacTBopa ¢ OMNpPEJEICHHOW MacCOBOM J0Jien
pPacTBOPEHHOI'O BEIIECTBA WJIHM JAaHO B
U30bITKE  (MMEET  TPHUMECH);  pacydeThl
MaccoBOM WM OOBEMHOH HOJIM, BBIXOIA
NPOJYKTa pEaKlUu; pacyeTbl TEerI0BOrO
s dekra peakuuid, 0OBEMHBIX OTHOIICHHIA
ra3os;

DKcnepTHOe HaOII0IeHUE BBITIOJTHEHUS
MPAaKTUYECKUX  paboT s BJIQJICHUS
OCHOBOIIOJIATAIOLIMMHU XUMUYECKHUMH
MOHATUSIMH,  TCOPHSIMH, 3aKOHAMH |

3aKOHOMEPHOCTSIMH, YBEPEHHOE IMOJIb30BaHUE
XUMHYECKON TEPMHUHOJIOTUEH U CHMBOJIMKOH, B

IMPy 10 cdopMUPOBAHHOCTh  YMCHHIA
MIPOTHO3UPOBATD, aHaJIM3UPOBATh Hu
OLICHHBATh C IIO3UIUM  SKOJIOTHYCCKOM
0€30IIaCHOCTH IIOCIEACTBUS OBITOBOM U
MPOU3BOJACTBEHHON AEATEIILHOCTH YEJIOBEKa,
CBS3aHHOH C  TIepepadOTKON  BEIIECTB;
HCIOJIb30BaTh IIOJYYCHHBIC 3HAHUS  JJIS
MIPUHATHS TPAMOTHBIX PEIICHHH MpoOeM B
CUTYaIIUsIX, CBI3AHHBIX C XUMHUEH;

TOM qucie npo¢eCcCuOHATBLHO
OPUCHTHUPOBAHHBIX.
Ouenka pe3yIbTaTOB BBITIOJIHCHUS

MPaKTUYECKUX PadoT.

9KCHepTHOG Ha6HKHWHH€ BBITIOJTHCHHU A

Py 11 c(hOPMHUPOBAHHOCTh YMEHHUM
CaMOCTOSITENIbHO IIJIAHUPOBATh U IPOBOJUTH
XUMHYECKHM SKCIEPUMEHT (MONyuyeHHEe W
U3y4eHHE CBOWCTB HEOPTraHWYECKHX |
OpraHMYECKHUX  BEIIECTB, KaueCTBEHHbBIC
peaKkLuu YIieBOJ0POOB PA3IMUHBIX KJIACCOB
U KHUCJIOPOACOAEPKAIIUX  OPraHUYECKUX
BEIIECTB, pEIICHHE OSKCIIEPHUMEHTAIBHBIX
3a/1a4 MO Pacro3HABAHUIO HEOPTAaHUYECKUX U
OpTraHWYECKUX BEIIECTB) C COONIOJCHUEM
npaBuil  Oe3omacHOoro  oOpamieHuss ¢
BEILIECTBAMU 51 1a00pPaTOPHBIM
oOopynoBanueMm,  GOpMYJIMpPOBATh  LIEIH
UCCJIEIOBAHMSI, TIPEJOCTABIATh B Pa3InYHON
bopme pe3yJbTaThl AKCIIEPUMEHTA,
aHAIN3UPOBATh u OIICHHUBATH 1704
JIOCTOBEPHOCTB;

MpaKTUYeCKHX  paboT, B  TOM  YHCIE
poheCCHOHATLHO OPUEHTUPOBAHHBIX.
TecTupoBaHue (TEOPETHIECKOE)

Ouenka pe3yIbTaToOB BBITIOJIHCHUS

MPaKTUYECKUX PadoT.

DKcrnepTHOe HaOJIFOIcHUE BBIIOJTHEHUS

MpaKTU4YeCKUX  paboT, B  TOM
po¢eCCHOHATILHO OPUEHTUPOBAHHBIX.

HHUCJIC

[Py 12 cpopMuUpPOBAaHHOCTb  YMEHHH
OCYIIECTBIIATh  1I€JICHANPABICHHBIN TTOUCK
XUMUYECKOW WHGPOPMAIIMK B  Pa3IMYHBIX
UCTOYHHMKAX (Hay4dHas W ydeOHO-Hay4yHas
JIUTeparypa, CpeAcTBa MacCoOBOM
uHpopmaruu, cetb HHTEpHET W jApyrue),
KPUTHYECKH AHAJIU3UPOBATH XHUMHUYECKYIO
uHpopmanuo, 1nepepabaThiBaTh €€ WU
HCIIOJIH30BaTh B COOTBETCTBUM c
MOCTABIICHHOM yueOHOM 3a/1aueii;

Ouenka pe3yJIbTaTOB BBITTOJTHEHUS

MPAKTUYECKUX PadoT.

DKcnepTHOe HaOJIFOICHUE BBIITOJTHEHUS

MpaKTU4YeCKUX  paboT, B  TOM
poeCCUOHATILHO OPHEHTUPOBAHHBIX.

HHUCJIIC
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TPy 13 c(hOpMHUPOBAHHOCTh YMEHHUMU
0OCO3HaBaTh OIIAaCHOCTH BO3IICI>’ICTBHH Ha
JKUBBIC OPTraHU3MbI OIPECIICHHBIX BEIIECTB,
MOHWMAsl CMBICIT TIOKA3aTeNs MpeaeIbHOM
JIOITYCTUMOW KOHIIEHTPAIIMU, U MOSICHATH Ha
npuMepax — CIocoObl  YMEHBIICHHUS |
NPEOTBPALICHUS UX BPEIHOTO BO3ICHUCTBUS
Ha OPraHu3M YeJIOBeKa.

Orenka pEe3yJIbTaToB BBITIOJTHEHHSI
MPAKTUYECKUX PadoT.

DKcrepTHOE HaOII0IeHUE BBITIOJTHEHUS
NpaKkTHYECKMX  paboT, B  TOM  YHCIIE

po¢eCCUOHATTLHO OPHEHTUPOBAHHBIX.

76




IIpunoxenue 1

HpnMepHaﬂ TEMATUKA HHAUBUAYAJBHBIX ITPOCKTOB 10 JUCHUILJIUHE

«XHUMHYECKOE 3aTrpsI3HEHNE OKPYKAIOIICH CpPeIbl»
«Oxpana ruzipocepbl OT XUMUYECKOTO 3arpsi3HEHUS
«OxpaHa MOYBHI OT XUMHUYECKOTO 3arpSA3HEHUSDY
«OxpaHa BO3yXa OT XMMUYECKOTO 3arpsS3HEHUSD)
«Oxpana ¢aopsl 1 GpayHbl OT XUMUYECKOTO 3arPSI3HCHHS
«Moto11ye U YUCTSIIUE CPECTBAY
«CpenctBa 60pb0bI ¢ OBITOBEIMH HACEKOMBIMID)
«CpencTBa JIMYHOW TUTUEHBI U KOCMETHKNY
«JlomamHsist anTexa»

10. «3nauenue pH cpeabl pacTBOpPOB Al XUMUYECKUX U OMOJIOTUYECKUX
IIPOLIECCOBY

11.«3HaueHne pacTBOPOB B KU3HU PACTEHUH U KUBOTHBIX»

CoNoORrLDE

12.«PacTBOpBI B OBITY, HA MPOU3BOACTBE, B MEIUIIHE)
13. XuMn4ueckue 31EMEHThI B OpraHU3ME YETOBEKA.

14. Cninuku. CocTaB v IPUHUMUIT PaOOTHI.

15. BeisiBnenue yriiekucioro rasa. YenoBek u Kimmar.
16. Kak BeIpacTUTh KpUCTAILIBI?

17. Xumnsa kocmoca. Xumus CoJtHIa.

18. Oxcuasl B Ipupoe.

19. ®usnyeckre CBONCTBA METAJIIOB.

20. MeTtaiuibl B IpUpo/IE.

21. Jlmanocts JI.11. Menneneena.

22. BogopoaHasi CBsI3b, €€ POJIb B IPUPOJIE.

23. 3HavueHNe METAIIJIOB B MPUPOJE U KU3HU OPTAHU3MOB.

24. HemeTasutbl — IPOCTHIE BENIECTBA, CTPOCHUE, AJUTOTPOITHS.

25. KaTHoHBI MEI0YHBIX META/UIOB KaK BayKHEHIIas (hpopMa X CyIIeCTBOBaHUS,
PETYJISATUBHAS POJIb KATHOHOB KaJIHsl M HATPHUS B )KUBOH KiieTke. [IpupoaHbie
COCTMHCHUS HATPUS U KaJIns, X 3HAUCHHE.

26. Baxxnelme COeTMHEHUS Kalvsl, UX 3HaueHre U npuMeHeHue. Kanpiuii B
MIPUPOJIE, €r0 OUOJIOTHYECKAS POJIb.

27. Yraepon u ero ajutotponusi. CBOWCTBa alLIOTPOMHBIX MOIU(DHUKAIIAN
yIiepo/ia, uX 3Ha4eHHE U MPUMEHEHNE.

28. Azot u dochop, nx 3HaUeHHE U IpuMeHeHne. A30T u Gocdop B pupoje, ux
OuosoTUYeCcKas poJib.

29. XanpKOreHbl — MpOCThie BemecTBa. AiutoTponus. [Ipumenenue kuciopoaa u
cepbl. XaJIbKOT€HBI B IPUPO/IE, UX OMOJIOTHYECKAS POJIb.

30. I'annorens! B npupoae. buonoruyeckas posib rajJoreHoB.
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IIpunoxenne 2

Cunxponusanus oopasoBareabHbIX pe3ybTaToB PI'OC COO 1 ®I'0OC

Cclo
HaunmenoBanue OK, IIK HaumeHoBaHHe JMYHOCTHBIX HaumenoBanue
corsiacio ®I'OC CIIO pe3yabratos (JIP) MetanpeametrHsix (MP)
corjacao ®I'OoC COO pe3yJIbTaToB
coraacio PIrocC COO
OK 01. Beibupars croco0Osl | JIP 03. rotoBHOCTH K coBMecTHO# | MP 02 ompenensate — uenu
peuieHus 3a/1a4 | TBOPUYECKON JAEATENBHOCTH MPU | IEATEIbHOCTH, 3a/aBas
npodeccnoHaTBEHOMI CO3MaHMM YYEOHBIX IMPOEKTOB, | MAPAMETPhl W  KPUTEPHUH  UX
NEeSATEIbHOCTH, pelIeHnn y4eOHBIX U | JOCTH>KECHMUS, COOTHOCHUTh
MIPUMEHUTETBEHO K | TO3HABATEJIbHBIX 3a/ay, | pe3yyibTaTbl  JIEATEIIBHOCTH  C
pa3IMYHBIM KOHTEKCTaM; BBIITOJIHCHUH XUMUYECKUX | MOCTABICHHBIMU LEISIMU;.
JKCIIEPUMEHTOB; MP 08 Brmagerpb HaBBIKAMU
IIK 3.1 Koncynbruposars | JIP 07 HHTEpEeca U | CAMOCTOATENBHOTO MJIAHUPOBAHUS
HACEJE€HHE [0  BONPOCAM | [IO3HABATENbHBIX ~ MOTHMBOB B | M TIPOBEACHHSA  YUCHHYECKUX
npopUIaKTHKY 3a00J1€BaHUi. | HOIY4EHHU M IOCIEAYIOUIEM | SKCIEPUMEHTOB,
aHaiause uHbopMaIuu O | COBEpILIEHCTBOBATH yMEHUs
MepeI0BbIX JTOCTIDKCHUSIX | HAOMI0AaTh 3a XOJO0M IIpoliecca,
COBPEMEHHO OTEUYECTBEHHOM | CAMOCTOSATEIBHO MPOTHO3UPOBATH
XUMUU; ero pesyabtar, (GOopMyIUPOBATH
JIP 09 cmocoOHOCTH OlLleHUBATh | 0000IIEeHUsS u BBIBOJIBI
CUTYaIlUH, CBSI3aHHBIE C | OTHOCUTEIBHO  JOCTOBEPHOCTH
XUMUYECKUMH  SIBIICHUAMH, U | PE3yJIbTaTOB nccae0BaHus,
MPUHUMATh OCO3HAHHBIC | COCTABJIATH OOOCHOBAHHBIA OTYET
pellleHus, OpPUEHTUPYSACh  Ha | O MpojAeNaHHO paboTe.

MOpPaJIbHO-HPABCTBEHHBIE HOPMBI
Y LIEHHOCTH;

OK 02. OcyuiecTBisATh
TIOWCK, aHAJIN3 U
MHTEPIPETALHIO
nH(popMaIuu, HeoOXOAUMOMN
JUTSL BBITTOJTHEHHMS 33124
npodeccnoHanbHOMI
NeSTEeTbHOCTH;

1K 3.2. [IponaraniupoBaTh
3J10pOBBII 00pa3 KU3HU

JIP 16 nHTEepeca K NpaKTUYECKOMY
W3YYEHHUIO npodeccuit
pPa3IMYHOro PoJia, B TOM YHUCJE Ha
OCHOBE MTPUMEHEHHUSI TIPEAMETHBIX
3HAHWM 110 XMMHU,

JIP 21 oco3HaHust HECOOXOAUMOCTHU
HCIOJb30BAHUS JOCTYDKCHHH
XUMUU JJI1 PEHIeHUs BOMPOCOB
paMOHAIBHOTO
MPUPOJONOIB30BAHMS;

JIP 29 uHTepeca K MO3HAHHUIO U
HCCIIeI0BATEIbCKOM
JIeATEIIbHOCTH;

MP 07 npumeHnsaTs B mpouecce
[TO3HAHUS UCII0JIb3yEMbIE B XUMUU
CUMBOJINYECKUE (3HaKOBBIE)
MOJIENH, peoOpa3oBbIBAThH
MOJIETIbHBIE  TPEACTABICHUS -
XUMHYECKM  3HaK  (CHMMBOMN)
3JIEMEHTa, XUMHUYecKas gopmyia,
YPaBHEHHE XMMHYECKON peaKuuu
MpU  pelIeHUH  Y4EOHBIX
MIO3HABATEJBHBIX U MPAKTUYECKUX
3a1a4, MPUMEHITh Ha3BaHHbIE
MOJIETIbHBIE TIPEJCTABICHUS IS
BBISIBJICHUSI XapaKTEepPHBIX
MIPU3HAKOB N3Y4YaEMbIX BEILIECTB U
XUMHYECKUX PEAKIIU;

MP 09 nmnpuobperatb  OIBIT
YYEHHUYECKOW MCCIEN0BATENbCKON
U  TPOEKTHOM  JEATEIbHOCTH,
MPOSIBJISITH CIOCOOHOCTh u
TOTOBHOCTb K CAMOCTOATEIbHOMY
MOMCKY  METOJIOB pelieHus
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MIPAKTHUYECKUX 3ajad,
MIPUMEHEHHIO Pa3INnYHbIX
METO/I0B II03HAHMUS;
OK 03. IlnanupoBars u JIP 27 ectectBeHHO-HayuHoil | MP 02  ompenensate  uenu
peann30BbIBaTh COOCTBEHHOE | TPAMOTHOCTH: IOHUMAaHMUs | JeSATEIbHOCTH, 3ajaBast
npodeccuoHaIbHOE U CYIIHOCTH METOJOB TIIO3HAHMS, | TapaMeTpbl M  KPUTEPHH  HX
JMYHOCTHOE Pa3BUTUE; UCIOJb3yEeMbIX B ECTECTBEHHBIX | JOCTHXKEHUS, COOTHOCHUTh
HayKax, CIIOCOOHOCTH | Pe3yJIbTaThl  JAEATEIBHOCTU  C
UCIIOJIb30BaTh IIOJy4aeMble | TOCTABJICHHBIMU LENISIMHU;
3HAHUS JU1s aHainusa u| MP 03 wucnonp3oBath  IpH
00BsICHEHUS SBJICHUM | OCBOGHMM  3HAHUH  NPUEMBI
OKPY’KaIOLIEero MHpa U | JOTHYECKOTO MBIIICHUS -

MIPOUCXOSAIINX B HEM U3MEHEHUH;
yMEHUSl JenaTb OOOCHOBAHHBIC
3aKJIIOUYEHHUsI HA OCHOBE HAyYHBIX
(aKTOB M MMEIOMINXCS JaHHBIX C
LENbI0 TOJYYEHHUSI JTOCTOBEPHBIX
BBIBOJIOB;

JIP 30 TOTOBHOCTH u
CIIOCOOHOCTH K HENPEPHIBHOMY
00pazoBaHUIO u
€caM000pa30BaHUI0, K AKTUBHOMY
MOJIyYEHUIO HOBBIX 3HAHUH 10
XUMHA B COOTBETCTBHH  C
YKU3HEHHBIMH MTOTPEOHOCTIMU;

BBIJICIISITh XapaKTEPHbIE TPU3HAKU
MOHSATUA W YCTAaHABJIMBATh WX
B3aMMOCBSI3b, HCII0Ib30BaTh
COOTBETCTBYIOIINE TOHSATUS A
O0OBSICHEHHS OT/CIBHBIX (PaKTOB M
SIBJICHUI;.

MP 05 ycranaBnuBaTh IPUYUHHO-
CIICICTBEHHBIE  CBSI3M  MEXIY
U3Yy4aeMbIMU SIBJICHUSIMH.

OK 04. PaGoratp B
KOJUICKTHBE W KOMAaHJE,
3P PEKTHBHO
B3aUMOJICHCTBOBATh c
KOJUIETaMH,  PYKOBOJICTBOM,
KIIMEHTaMHU;

. IIK 3.2. IIponaraniupoBars
3J10pOBBII 00pa3 KU3HU

JIP. 02 mpencraBieHuss O
COLIMAJIBHBIX HOPMax U INpaBUIIAX
MEXJIMYHOCTHBIX OTHOUIEHUH B
KOJUJIEKTUB;

JIP 03 roTOBHOCTH K COBMECTHOM
TBOPUYECKON JEATEIBHOCTH IIpU
CO3JJaHUU  YYEOHBIX IIPOEKTOB,
peLIeHun yueOHBIX U
ITIO3HABATEJIbHBIX 3azad,
BBITNIOJTHEHUH XUMHYECKHUX
HKCIEPUMEHTOB.

JIP 08 HpaBCTBEHHOI'O CO3HAHUS,
TUYECKOTO NTOBEACHUS;

MP 09 nmnpuoGperaTp  OIBIT
YUECHHUYECKOW HCCIIeI0BATENbCKON
U TPOCKTHOW  JEATENBbHOCTH,
HPOSIBIIATH CIOCOOHOCTb u
TOTOBHOCTHh K CaMOCTOSITEIIbHOMY
IIOUCKY  METOJOB  peIleHUs
MPAKTHYECKUX 3amad,
IPUMEHEHHUIO Pa3InYHbIX
METOIOB TIO3HAHUS;.

MP 11 ¢opmynaupoBath 3ampochl
Y TIPUMEHSITH Pa3InYHbIE METOIBI
npu HIOUCKe u otbope
nHpopManuu, HEOOXOAUMOU ISt

BBINIOJIHEHUST ~ Y4eOHBIX  3a1a4

OIPENICIIEHHOTO THUIIA;.
OK 05.  OcymectBusats | JIP 14 KOMMYyHHKaTHBHOH | MP 12 mpuoOperath  ombIT
YCTHYIO W TIHUCbMEHHYIO | KOMIIETEHTHOCTH B Y4eOHO- | HCIOJIb30BaHU HHPOPMAIIIOHHO-
KOMMYHHUKAIIIO Ha | UCCIIEI0BATENbCKOM KOMMYHHUKATHBHBIX TEXHOJIOTHHA U
rocy/1apCTBEHHOM A3bIKE | 1€ATEIbHOCTH, OOIIECTBEHHO | PA3JIMYHBIX TTOMCKOBBIX CUCTEM;.;
Poccuiickoit ®@enepanuu ¢ | Mose3HOM, TBopueckod M apyrux | MP 14 ucnonb3oBarte HaydHBIN
y4eTOM 0COOEHHOCTEH | BUAAX AESITETbHOCTH;. S3bIK B KauecTBE CpEACTBa IpHU

COIIUAJIBHOTO U KYJIbTYPHOTO
KOHTCKCTa

JIP 30 roTOBHOCTH U CIIOCOOHOCTH
K HEMpPEephIBHOMY 00pa30BaHUIO U
caM000pa3oBaHUI0, K aKTUBHOMY
MOJYYCHUIO HOBBIX 3HAHUN 10

pabote c XUMHUYECKON
nH(pOpMaITHEH: MPUMEHSTh
MEXIIpeIMeTHbIe ((hu3nyeckue u
MaTeMaTHYeCKHe) 3HAKH 5!
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XUMHUHU B COOTBETCTBHH C
JKN3HCHHBIMUA HOTpe6HOCTSIMI/I;

CHUMBOJIBI, bopmyIsI,
ab0peBuaTypbl, HOMEHKIIATYPY;

JIP 31 untepeca k ocobennoctsim | MP 15  ucmonws3oBath U
TpyAa B pa3UyHBIX cdepax | mpeoOpa3oBbIBATH 3HAKOBO-
npodeccuoHanbHOM CUMBOJINYECKUE CpencTBa
JeSITeTIbHOCTH; HaTJISTHOCTH.
OK 06. IIposBisTh JIP 01 oco3nanus oOyuarorumucst | MP 03 wmcmons3oBath  Npu
rpakIaHCKO- CBOMX KOHCTHTYI[MOHHBIX TIPaB U | OCBOCHUHM  3HAHUW  TPHEMBI
MAaTPUOTHYECKYIO MO3UIUIO, | 00sI3aHHOCTEH,  YBaXEHHS] K | JIOTUYECKOTO MBIIICHHS -
JI€MOHCTPHPOBATH 3aKOHY U MPABOIMOPSAKY:;. BBIJICTISITh XapaKTePHbIC IPU3HAKU

OCO3HAaHHOE ITIOBEICHHE Ha
OCHOBE TPaJULIMOHHBIX
00111€4eTI0BEYECKIX
LIEHHOCTEH, IPUMEHSATh
CTaHapThI

JIP 02 MIPEACTABICHUS 0
COIIMAILHBIX HOpMax W MpaBHIIaxX
MEXJIMYHOCTHBIX OTHOUICHHH B
KOJUICKTHUBE;

JIP 08 HpaBCTBEHHOro CO3HAHUS,

MOHSATUH M YyCTAaHABJIMBATh WX
B3aMOCBSI3b, HCII0JIb30BAaTh
COOTBETCTBYIOIIME TOHATHS IS
OO0BSICHEHUS OT/JICBHBIX (PAKTOB H
SIBJICHUI

AHTUKOPPYINLMOHHOTO ATUYECKOI0 NIOBE/ICHUS; MP 06 crpoutb JlOruyeckue
MIOBEJICHUS; JIP 10 roTOBHOCTH OLIEHUBATH | PACCYKICHUS (MHIIyKTUBHBIE,
CBOE TIOBEJEHHWE M IOCTYNKH | JE€AYKTUBHbBIE, [0 aHAJIOTUH),
CBOMX TOBapuUIEl ¢ TMO3ULMUH | BBIABISATH 3aKOHOMEPHOCTH U
HPABCTBEHHBIX U MPABOBBIX HOPM | IPOTUBOPEUMS B
U OCO3HAHWE IMOCJIEACTBUI 3THUX | paCCMaTPUBAEMBbIX SIBJICHUSIX,
MOCTYIIKOB; ¢dbopMynHpoBaTE  BBIBOABI U
3aKJIIOYEHUS;
;
[IK 3.2. TIlponaranaupoBars | JIP 19 skojoruyecku | MP 08  Bnagerh  HaBBIKAaMU
3JI0pOBBI 00pa3 KU3HU. 1[E1€CO00Pa3HOr0 OTHOIICHUS K | CAMOCTOSITENILHOTO IJIAHUPOBAHUS
pUpoJe, KaK UCTOYHUKY | ©  IPOBEICHUS  YUYEHHYECKHX
CYILLIECTBOBAHMS KU3HU Ha 3€MJIE€; | OKCIIEPUMEHTOB,
JIP 22 aKTHBHOTO HEMPUATHS | COBEPIICHCTBOBATH YMEHHUS

JEUCTBUM, NPUHOCALIUMX  Bpel
OKpYXarolllell MPUPOIHOU Ccpene,
YMEHHUS IIPOTHO3UPOBATH

HeOJIaronpusITHbIE HKOJIOTHYECKHE
MOCJIEICTBUS IIPEANPUHUMAEMBIX
JIEMCTBUI U NPEJOTBPAILATD HUX;

JIP 23 Hamuuus  pa3BUTOrO
HKOJIOTHIECKOTO MBIIIUICHUS,
HKOJIOTUYECKOM KYJIbTYpBI, OIbITA
JIEATEITbHOCTH JKOJIOTUYECKON
HaNpaBJIeHHOCTH, YMEHUs
PYKOBOJICTBOBATBCSI ~ UMH B
MO03HABATENbHOM,

KOMMYHUKAaTUBHON U COLIMAIBHON
IPAaKTHUKE, CTIOCOOHOCTH U YMEHHUS
AKTUBHO POTHBOCTOSITh
ueosIoruu xemohoouwu;

-

2

HaOJIr0/1aTh 3a XOJOM IIpoliecca,
CaMOCTOSITENIbHO IIPOrHO3UPOBATH
€ro pe3ynbTaT, (OpPMYIUPOBATH

00001IeHN u BBIBOJIBI
OTHOCHUTEIBHO JIOCTOBEPHOCTH
pe3yJIbTaToB HUCCIIEIOBAHNS,

COCTAaBJIATH OOOCHOBAHHBINA OTYET
0 MpoIeNIaHHON paboTe;

MP 10 opueHtupoBaTbcs B
Pa3IMYHBIX MCTOYHUKAX
UHpOpMaLIUU (Hay4HO-
MOTTYJISIpHAST auTepaTypa
XUMHUYECKOTO cojiepKaHus,
CIpaBOYHbIE TOCOOUS, PECypCh
Wntepnera), aHAJIM3UPOBATh
WH(POPMAIIHIO PA3THYHBIX BUIOB U
bopm Ipe/CTaBICHNUS,
KPUTUYECKU OLICHUBATh eé
JOCTOBEPHOCTH u
HETNPOTUBOPEYHBOCTb;
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Hpuiaoxenue 3
IIpeemcTBeHHOCTH 00pa3oBaTenbHbIX pe3yabTaToB PI'OC COO
(mpeameTHbIX) ¢ oOpa3oBaTenbHbIMH pe3yiabTaTtamu PI'OC CITIO
(npodeccuoHaIbHO-OPUEHTHPOBAHHAS B3aMMOCBS3b 00111€00pa30BaTeIbHON
JTUCHUTUIMHBI ¢ PO ecCHeit/CrielinaibHOCTBIO)

HaumenoBanue HaumeHoBaHue HaumeHoBaHue HaumeHoBaHue
o01menpogeccuoOHAIbHBIX npodeccuoHaIbLHbIX npeAMeTHbIX pa3aesioB/TeM H
AMCHMILIMH € moayJieit (MIK) ¢ pe3yiabratoB ®I'OC paboueii nporpamme
0o0pa3oBaTeJIbHbIMHU oOpa3oBaTeJbHBIMH COO, umeromux 1o AMCUUIJINHE
pe3yJjabTaTamu, pe3yJibTaTaMu, B3auMOCBs3b ¢ OP
HMMEIOLINMHU MMEIOINMHU dIrocC Cc1io
B3aMMOCBS3b € B3aMMOCBS3b C
npeaMetrnsivu OP npeamMerasivu OP
OV .11 «Xumus» IIM.02. WH3srorosjenue | [1P6 01 | Pazgen 2. O6mas u
Ymers: JIEKapPCTBEHHBIX c(hOpMUPOBAHHOCTh HEOpraHu4yecKas
- Ha3bIBATh: | IPENApPaToOB B YCJIOBHUSX | IIPEICTaBICHUM: 0 | XuMus
M3y4YEHHbIE BEIECTBA 110 | ATeYHbIX OPraHM3aluil | MaTepuaJbHOM eauHcTBe | Tema 2.7. PacTBOpsI
«TPUBHAIBHOM» Ui | | BeTEPUHAPHBIX | MHPa, 3aKOHOMEPHOCTAX
MEKIYHapOAHON anTe4YHbIX OPraHu3auui | U mo3HaBsaeMoctd | Paznen 2. OOmas u
HOMEHKJIaTypam; MIK 02.02. KoHTpoJib | IBICHUH  INPUPOIBI; O | HEOPraHUYECKas
- ONpENENATh: | KauecTBa MECTE Y 3HAUCHUH XUMUU | XUMUS
BAJCHTHOCTh U CTEIEHb | JeKAPCTBEHHBIX CPEACTB | B cUCTeMe ecTecTBeHHbIX | Tema 2.8. Xumus
okucienus  xumuyeckux | [IK 3.1. HayK H €€ pOJH B | 3JIEMEHTOB.
3JIEMEHTOB, THUIL obecrieueHun
xumudeckon  cBs3u B | [IK 3.2 YCTOMYMBOTO  Pa3BUTHS
COCAMHEHHUSX, 3apsi] UOHA, | HUMETh MPAKTUYECKUI | YEJIOBEUYECTBA: B PEUICHUU
MPOCTPAHCTBEHHOE OTIBIT: mpo0sieM KOJOTHYECKOH,
CTPOCHUE MOJEKYJ, THII | - W3TOTOBJICHUS | SHEPTreTUYECKON u
KPUCTAJUTMYECKOM JIEKapCTBEHHBIX CPEJICTB | MUIIEBOM 0OE30MacHOCTH,
PEIIETKYU, XapakTep CPeasbl | - MPOBEACHUS | B Pa3BUTHU MEIUIINHBI,
B BOJHBIX  PAcTBOpPAax, | 00sA3aTeIbHBIX BUJIOB | CO3JIaHUU HOBBIX
OKHCIIUTENb Y | BHYTPHAIITEYHOIO MaTepHuaioB, HOBBIX
BOCCTAHOBUTENb, KOHTPOJISI JIEKAPCTBEHHBIX | HCTOYHUKOB JHEPrUHU, B
HampaBlIeHHE  CMEUIEHUS | CPEACTB U 0(hOpMIIEHUS UX | 00eCTieUeHUn
paBHOBECHSI TIO/T BIUSHUEM | K OTIYCKY palMOHAIBHOTO
Ppa3INYHBIX dakTopoB, | YMeTh MPUPOJONOIB30BaHUs, B
W30MEPHl M TOMOJIOTH, TOTOBUTH TBEP/IbIC, | POPMHUPOBAHUU
MIPUHA/UIC)KHOCTh BEULIECTB | KUIKHE, MSTKHE, | MUPOBO33pEHHUS U OOIIei
K pa3HbIM KJIaccaM | CTEpPUJIbHBIE, KyJbTYpbl 4YEJOBEKa, a
HEOPraHUYEeCKUX U | aceNTUYECKHE TaKxXe 9KOJIOTUYECKH
OpraHNYeCKHUX JeKapcTBeHHBbIE  (DOpMBI, | 00OCHOBAHHOTO
COEJIMHEHHS; XapaxkTep | KOHUEHTPUPOBAHHbBIE OTHOILIEHUS K CBOEMY
B3aUMHOTO BIIMSIHUSL | PaCTBOPBHI, 3JI0POBBI0 M TPUPOJHOU
aTOMOB B MOJIEKYJIaX, TUIBI | MOTy(haOpuKaTsl, cpene;
peakuui B | BHYTpHAIITCUHbIE 11P6 02 BJIaJICHUE
HEOPraHu4ecKou U | 3aTOTOBKHY,; CUCTEMON  XUMHUYECKUX
OpraHN4YeCKOM XUMHH; MO0Jb30BaThCS 3HAHWMH, KOTOpast
— XapakTepHu30BaTh: | TaOOPATOPHBIM U | BKJIIOYAET:
S-, pP-, 0-3JeMeHTBl MO WX | TEXHOJIOTHYECKHM OCHOBOIIOJIAraroIue
TIOJIOKEHUIO B | 000pyOBaHUEM, MOHATHUSA (AOTOTHUTEIBHO
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HauMeHoBaHue
o0menpogeccuOHAIbHBIX
AUCHUILJIMH C
o0pa3oBaTeILHBIMH
pe3yjabTaTamu,
HMEIIHMH
B3aMMOCBSI3b C
npeamerusiMu OP

HaumeHoBaHue
npogeccuoHAIBHBIX
moayJeit (MIK) ¢
o0pa3oBaTe/IbHbIMH
pe3yJabTaTaMu,
HM e IIHUMH
B3aMMOCBSI3b €
npeamerusimu OP

HaumenoBanue
NpeaMeTHbIX
pe3yabTatoB ®I'OC
COO, umewmux
B3anMoCBa3L ¢ OP
®I'ocC C110

HaumeHnoBanmue
pa3aenoB/TeM U
padoueii nporpamme
10 JUCHUIIHHE

[Tepuonuueckoit cucreme
JI.1. Menneneesa; oOuue

XHMHYECKHE CBOMCTBA
METAJIJIOB, HEMETAJLIOB,
OCHOBHBIX KJIACCOB
HEOPTaHUUYECKUX u
OpPraHUYECKUX COCTUHCHHIMA
(YyrieBoopo/ioB),
CIIUPTOB, (beHoJoB,
aJIbJCTUI0B, KETOHOB,
KapOOHOBBIX KHCJIOT,
aAMHUHOB, AMHMHOKHCIIOT U
yTJIEBOJIOB);

- OOBACHATE:
3aBHCHUMOCTD CBOMCTB

XHMHYECKOr0 3JIEMEHTa H
00pa30BaHHBIX UM BEIICCTB
oT ITOJIOKSHUS B
Ilepuonuueckord cucreme
.M. MeHaeneena;
3aBHCUMOCTD CBOICTB
HEOPraHWYECKUX BEIIECTB
OT UX COCTaBa U CTPOCHUS,

npupony XUMHYECKOU
CBSI3H, 3aBUCHUMOCTD
CKOPOCTH XAMHYECKON
peakuuu OT pa3’IM4YHBIX
(bakTopoB, pPEAKLMOHHOM
CIIOCOOHOCTH

OPraHUYECKUX COCTMHEHUN
OT CTPOCHUS MOJIEKYJT;

- BBITIOIHATH
XUMHYECKUA HKCIIEPUMEHT
110 pacro3HaBaHUIO
BaKHEHIITNX
HEOPraHUYECKUX H
OpPraHMYeCKUX  BEIIECTB,
MOJYYEHUI0  KOHKPETHBIX
BCIIIECTB, OTHOCSIIUXCA K
H3y4YECHHBIM Kjaccam
COCITMHCHHIL,

- MPOBOJUTH
pacyeTbl MO0 XUMHYECKUM

MIPUMEHSATH cpexacTsa
WHJIUBUYyAJIbHON
3aIlUTHI;

MIPOBOJIUTH
o0si3aTeNbHBIE pacyeThl, B
TOM qucIe 1o
YCTaHOBJICHHBIM HOpMaM
OTIyCKa HApPKOTUYECKUX
CPEJICTB, ICUXOTPOIHBIX U
CUJIBHOJICUCTBYIOIINX
BEILIECTB;

MIPOBOJIUTH
o0s3aTenbHbIC
BHYTPHANTEYHOTO
KOHTPOJIA KauecTBa
JIEKapCTBEHHBIX CPEJICTB,

perucTpupoBaTh
pe3yabTaThl KOHTPOJIS,

yIaKOBbIBATh u
oopMIIATh
JIEKapCTBEHHBIE CpPE/ICTBA
K OTIYCKY, TOJIb30BaThCS
HOPMaTUBHOMN
JTIOKYMEHTAIUEH;

MoJy4yaTh BOAY
OUHUIIEHHYIO W BOAY ISt
WHBEKIINHI, UCII0JIb3yeMble
JUTSt M3TOTOBJICHUS
JIEKapCTBEHHBIX
Mpenaparos;

OCYILIECTBIIATH
MpeAMETHO-
KOJINYECTBEHHBIA  y4deTa
JIEKapCTBEHHBIX CPEJCTB;

BECTH  OTYETHBIC
JIOKYMEHTHI 110 ABUKEHUIO
JIEKapCTBEHHBIX CPEJICTB;

MOJIb30BaThCA
COBPEMEHHBIMHU
UH(pOpPMAIMOHHO-
KOMMYHUKAITMOHHBIMH
TEXHOJIOTUSIMH,
MIPUKJIATHBIMHU
porpaMMamMu

BHUJIBI

K  CHCTeME  IOHSTHI
0a3oBoro  ypoBHs) -
U30TOIbI, OCHOBHOE W
BO30YKICHHOE

COCTOSIHHE aToma,
THOpUIU3AIMS  aTOMHBIX
opOuTanei, XUMHYECKas

cB3b ("Y" u " -cBazp",

KpaTHbIE CBSI3H),
MOJIIpHasi KOHLEHTpaLus,
CTpyKTypHasi  ¢opmyia,
n3omepus (CTPYKTypHas,
reomeTpuyeckas  (Uuc-
TpaHC-U30MEpHsl), THIIBI
XUMHUYECKHUX peaxiuit
(roMo- M TreTeporeHHEIE,
oOpaTuMbIe u
HEOOpaTUMBbIE), PACTBOPHI
(MCTUHHBIE, TUCIEPCHBIC
CUCTEMBI),
KPUCTAIJIOTHAPATHI,
CTENEeHb  JIMCCOLIMALINH,
AIIEKTPOJIN3, KPEKUHT,
pUGOPMUHT); TEOpPUHU U
3aKOHBI,

3aKOHOMEPHOCTH,
MHPOBO33PEHUECKIE
3HaHUS, JIeKalmue B
OCHOBE MMOHUMaHHUS
MPUYHUHHOCTH u
CHUCTEMHOCTH
XUMUYECKUX  SIBJICHHH,
COBpPEMEHHBIE
MIPEACTABICHUS 0

CTPOCHUU BEIIECTBA Ha
aTOMHOM, MOJIEKYJISIPHOM
u HaAMOJIEKYJISIPHOM
YPOBHSX; TMPEICTABICHUSA
0 MeXaHu3Max
XUMHUYECKUX peaKkuui,
TEPMOJUHAMHUYECKUX U
KHUHETHYECKHX

3aKOHOMECPHOCTIX ux
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HauMeHoBaHue HaumeHoBaHue HauMeHoBaHue HauMeHoBaHue
o0menpogeccuOHAIbHBIX npo¢eccuoHAIBHBIX NpeaMeTHbIX pa3aenoB/TeM U
AMCUUIJIMH C moayJeit (MIK) ¢ pe3yabTatoB ®I'OC padoueii nporpamme
o0pa3oBaTeILHBIMH o0pa3oBaTe/IbHbIMH COO, umewmux o JUCHUILIHHE
pe3yJbTaTamu, pe3yJbTaTamm, B3aumMocBs3b ¢ OP
HMEIOIHMH HMEK MU ®I'ocC C110
B3aHMMOCBSI3b C B3alIMOCBA3b C
npeamMetrHoeiMu OP npeamerHsiMu OP
dbopMmynaM M ypaBHEHHUSIM | 0O€CIICUCHUS MpOTEKaHUs, o
peaKuuii; (hapmareBTHIECKOM XAMUYECKOM
—OCYILECTBIIATh JIeSITEIILHOCTH JUISl | paBHOBECHH, JUCIIEPCHBIX
CaMOCTOATENIbHBIA  TOUCK | PEIICHUS cHCTEeMaXx,
XUMUYECKON uHMOopMaIuu | mpodecCuoHATbHBIX (haKTOJIOTUYECKHE
c HCIIOJIL30BAHUEM | 3a]1a4; CBEJCHUS O CBOMCTBaXx,
pa3IMYHBIX  MCTOYHUKOB UHTEPOPETUPOBATH | COCTaBE, TMOJYYEHUU U
(cipaBOYHBIX, HAYYHBIX M | YCIOBHUS XpaHeHus, | 6e30macHoOM
Hay4YHO-TIOMYJISIPHBIX yKa3aHHbIE B MapKUPOBKE | UCHOJb30BaHUHU
W3/IaHUM, KOMIBIOTEPHBIX | JIEKAPCTBEHHBIX CPEJICTB; | BaXKHEHIINX
0a3 JaHHBIX, pECYpCOB MPOBEPATH HEOPraHUYECKUX n
NHuTtepuera); uCnosib30BaTh | COOTBETCTBUE JTO3UPOBKH | OPTaHUYECKUX BEIECTB B
KOMIIbIOTEPHBIE M JIGKapCTBEHHOW (OPMBI | OBITY W  MPAKTHYECCKOM
TEXHOJIOTHH JUTsL | BO3pAcTy OOJIBHOTO. JIEATECIIBHOCTA YEJIOBEKA;

00paboTKM W mepenadyu | 3HATh: 001X Hay4YHBIX
XUMUAYECKON HH(}opMaIim HOPMATHUBHO-TIPABOBBIC | IPUHIUIIAX XUMHUYECKOTO
U ee TMPEICTABJIICHUS B | aKThl 10 H3TOTOBJICHHUIO | IPOM3BOJICTBA (Ha
pa3nuyHbBIX (hopMmax. JEKapCTBEHHBIX (OpPM U | IpUMepe MIPOM3BOJCTBA
3HaTh: BHYTPHUANITEYHOMY CepHOI KHCJIOTHI,
— pOJb XUMHH B | KOHTPOJIO; aMMHaKa, METaHOJIa,
€CTECTBO3HAHUHU, €€ CBS3b C BUJBl  JIOKyMEHTAllUU | IepepadOTKU HEPTH);
OPYTMMH €CTECTBEHHBIMM | IO  ydery  aBuxkeHus | [IP6 03
HayKaMHd, 3HAu€HHE B | JEKApPCTBEHHBIX CPEACTB; | C(HOPMHUPOBAHHOCTD
KU3HH COBPEMEHHOTO TTOPSIJTOK BBITIUCHIBAHUS | YMEHUN BEISIBIISTH
o0111ecTBa; penenToB W TpeOOBaHMIA | XapaKTepHbIe PU3HAKU U
- XUMHYECKHE | MEAUIIMHCKUX B3aMMOCBSI3b M3YYE€HHBIX
MIOHATHS: BEIIIECTBA, | OpraHU3alNi; MOHSTHIA, MIPUMEHSITh
XUMHUYECKUN 3IIEMEHT, IIpaBUJIa U3TOTOBJIEHHUS | COOTBETCTBYIOLIHE
aToM, MOJIEKyJa, Macca | TBEPIbIX, KUJKUX, | TOHSATHSI TIPU ONUCAHUU
aTOMOB U MOIIEKYN, HWOH, | MSTKHX, CTEPWJIBHBIX U | CTPOGHHSI U  CBOWCTB
panuka, QIOTPONHS, | ACETITUIECKUX HEOPTraHMYECKUX u
HYKIUJBI ¥ H30TOMBI, | JIEKAPCTBEHHBIX (HOPM; OpPraHWYECKHUX BEIIECTB U
aToMHble  S-, p-, d- (GUBNKO-XUMHUYECKUE U | X MpEeBpaIECHUIA;
opOurainmu, XMUMHYECKas | OpraHoJICITHUECKUE BBISIBJISITH ~ B3aMMOCBS3h
CBSI3b, CBOWCTBA JIEKAPCTBEHHBIX | XUMUYECKUX 3HAHUH C
3JIEKTPOOTPHUIATENBHOCTh, | CPEICTB, UX (hU3NYECKas, | HOHATUSIMHU u
BaJICHTHOCT, CTETIeHb | XUMHUYeCKast U | TIpe/ICTaBICHUSIMHU
OKHCIIeHHs, THOpuau3anms | papmakororuyeckas JIPYTHX TPEeIMETOB s
opOuTanei, COBMECTUMOCTH; Oomnee OCO3HAaHHOTO
MIPOCTPAHCTBEHHOE METOJIbI aHaM3a | TOHUMaHUs u
CTPOCHUE MOJIEKYJ, MOJb, | JCKAPCTBCHHBIX CPEACTB; | OOBSICHEHUS  CYNIHOCTH
MOJIIpHas Mmacca, BU/IBI MaTepUaIbHOTO €IMHCTBA
MOJISIPHBIH 00BEM | BHYTPHAIITEYHOTO MUDA; UCTIOTb30BATh
ra3oo0pa3HbIX  BEIIECTB, | KOHTPOJIS Ka4yecTBa | CHCTEMHBIE XHUMHYECKHE
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HauMeHoBaHue
o0menpogeccuOHAIbHBIX
AUCHUILJIMH C
o0pa3oBaTeILHBIMH
pe3yjabTaTamu,
HMEIIHMH
B3aMMOCBSI3b C
npeamerusiMu OP

HaumeHoBaHue
npogeccuoHAIBHBIX
moayJeit (MIK) ¢
o0pa3oBaTe/IbHbIMH
pe3yJabTaTaMu,
HM e IIHUMH
B3aMMOCBSI3b €
npeamerusimu OP

HaumenoBanue
NpeaMeTHbIX
pe3yabTatoB ®I'OC
COO, umewmux
B3anMoCBa3L ¢ OP
®I'ocC C110

HaumeHnoBanmue
pa3aenoB/TeM U
padoueii nporpamme
10 JUCHUIIHHE

BEILIECTBA MOJIEKYJISIPHOTO
u HEMOJIEKYJIIPHOTO
CTPOEHHUS, KOMIUIEKCHbIE
COCJIMHEHHUS], JIUCIIEPCHBIE
CUCTEMBI, WCTHHHBIE
pacTBOPHI,
3IEKTPOJIUTHYECKAS
JUccoluanusi, KHUCIOTHO-
OCHOBHBIE  pE€aklMH B
BOJTHBIX pacTBopax,
TUAPOJIN3, OKHUCIEHUE U
BOCCTAHOBJICHHE,
3JIEKTPOJIN3,
XUMHUYECKOU peakuuu,
MEXaHU3M peakuuu,
KaTaJn3, TETIOBOH P deKT
peakuuu, SHTAJbIMS,
TEeIUioTa oOpa3oBaHusl,
SHTPOIHUS, XUMHUYECKOE
paBHOBeEcCHE, KOHCTaHTa
paBHOBECHSI, YIJIEPOAHBIN
CKeJeT, (YHKIMOHAIbHAs
rpyImma, TOMOJIOT U4,
CTPYKTYpHast u
MIPOCTPAHCTBEHHAS
M30MEepHs, UHTYKTUBHBIN U
ME30MEpHbI  3(PPeKTshl,
aneKTpoui, HykIeopui,
OCHOBHBIE TUITHI PEAKIINH B
HEOPraHUYeCcKou u
OpraHN4YeCKON XUMHH;

- OCHOBHBIE
3aKOHBI ~ XHMHH:  3aKOH
COXpaHEHUs Macchl
BEIIECTB, 3aKOH
MOCTOSIHCTBA cocTaBa
BemiecTB, [lepronnueckuii
3akoH J[.MI. MeHaeneeBa,
3aKOH T'ecca, 3aKOH
ABoraapo;

—OCHOBHBIE TEOPUU
XUMHUHU; CTPOEHUE aToMa,
XUMHYECKOH CBSI3H,
AIEKTPOJIUTUYECKON

CKOpPOCTb

W3TOTOBJICHHBIX
JIEKapCTBEHHBIX
Mperaparos.;

npaBuiga o(opMIICHUS
JICKApCTBEHHBIX CPEICTB K
OTIYCKY;

HOMEHKJIATYPY
3apEerHCTPUPOBAHHBIX B
YCTAHOBJICHHOM  TTOPSIIIKE
(hapmareBTHIECKUX
cyOcTaHIuii,
UCIIOJIb3YEMBIX
W3TOTOBIICHHUSI
JIEKapCTBEHHBIX (hopM;

CIOCOOBI BBISBIICHHS U
MOpSiZIOK ~ paboThI c
HEI00POKaYECTBEHHBIMH,
banbcuPUIPOBAHHBIMU
u KOHTpa(aKTHBIMH
JIeKapCTBCHHBIMHU
CpeICTBaMu;

YCIOBHSA W CPOKH
XpaHEHHsI JeKapCTBEHHBIX
Mpernaparos.,
M3TOTOBJIEHHBIX B
aNTeYHBIX OPraHU3AINAX;

TpeOOBaHUS TIO OXpaHe
TpyJda, Mephl MOKapHON

JJIA

0€30MacCHOCTH,  MOPSJIOK
JNEHCTBUI pu
YpE3BBIYANHBIX
CUTYalUsX;

CaHUTapHO-
SMUAEMHUOJIOTMUECKNE
TpeOoBaHUs K
JKCILTyaTaluu
MOMEIICHUN U YCIOBUAM
TpyAa,

MTOPSIA0K BEJICHUS
[IPEAMETHO-
KOJIMYECTBEHHOTO  y4deTa

JICKAPCTBCHHBIX CPCIACTB,
HOPMEI OTITyCKa
JICKAPCTBCHHLBIX

3HAHUA JI1 OOBSICHEHHS U
MIPOTHO3UPOBAHUS
SIBIICHHH, UMEIOIIUX
€CTECTBEHHOHAYUHYIO
NpUpomay;

I1Po
c(hopMUPOBAHHOCTH
YMEHUH HCITOJIb30BATh
HaMEHOBaHUS
XAMHYECKHUX COCIUHCHHMI
MEXKIYHapOJAHOTO COI03a

04

TCOPETUUECKOU 51
NPUKIAAHON XUMHM U
TpUBHAILHBICE  Ha3BaHUS
BEIECTB, OTHOCSIIUXCS K
HU3YYECHHBIM KJaccaMm
OpPraHUYeCKUX n
HEOPraHUYECKUX
COCJIMHCHU;
HCIIOJIH30BaTh

XUMHUYECKYI0 CHUMBOJIMKY
JUISL cOCTaBJIeHUS (popmyI
HEOPraHUYECKHUX

BEIIECTB, MOJIEKYJISAPHBIX

u CTPYKTYPHBIX
(pa3BepHYTHIX,
COKpAaIIeHHBIX u
CKEJICTHBIX ) dbopmyn
OPraHUYECKHX BEILECTB;
COCTaBJIATh  ypaBHEHUS
XAMHYECKUX pEaKUuid Hu
pacKkpbIBaTh 170:¢
CYIIHOCTB:
OKUCITUTEIbHO-
BOCCTAaHOBUTEIHHBIX
peakuuii  MOCPEACTBOM
COCTaBJICHUS
ANIEKTPOHHOTO  OanaHca
OTUX PpEeaKIUil; peaKuun
MOHHOTO OOMEHa IyTeM
COCTaBJICHUSI WX TOJHBIX
U COKpAIICHHBIX MOHHBIX
YpaBHEHUM; peakuui
TUAPOIIN3A, peakumii
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HauMeHoBaHue
o0menpogeccuOHAIbHBIX
AUCHUILJIMH C
o0pa3oBaTeILHBIMH
pe3yjabTaTamu,
HMEIIHMH
B3aMMOCBSI3b C
npeamerusiMu OP

HaumeHoBaHue
npogeccuoHAIBHBIX
moayJeit (MIK) ¢
o0pa3oBaTe/IbHbIMH
pe3yJabTaTaMu,
HM e IIHUMH
B3aMMOCBSI3b €
npeamerusimu OP

HaumenoBanue
NpeaMeTHbIX
pe3yabTatoB ®I'OC
COO, umewmux
B3anMoCBa3L ¢ OP
®I'ocC C110

HaumeHnoBanmue
pa3aenoB/TeM U
padoueii nporpamme
10 JUCHUIIHHE

JTUCCOLUAIUHN, KHUCIOT |
OCHOBaHUH, CTpOCHUS
OpPraHUYECKUX u
HEOPraHNYECKUX
COETUHEHUN
CTEPEOXUMHUIO),
XUMHUYECKYI0 KHUHETUKY H
XUMUYECKYIO
TEPMOJUHAMUKY

— KJIacCU(PUKAILUIO
u HOMEHKJIATypy
HEOPTraHNYECKUX u
OpPraHUYECKUX
COCIMHEHHH;
— MPUPOAHBIE HCTOYHHKHU
YTJIEBOJIOPOJIOB U CIIOCOOBI
UX 1epepadoTKy;

—  BemecTBa W

(BKITFOUAS

MaTepuallbl, HIPOKO
UCIOJIb3YEMbIE B
MPaKTUKE: OCHOBHbIE
METaJuIll ¥ CIUIaBHI,
rpacdur, KBapIl,
MUHEpAJIbHBIE yI00peHus,
MUHepaJIbHbIE u
OpTraHUYeCcKHue  KHUCIOTHI,
IIETI0YH, aMMMaK,
YTJ1€BOJIOPO/IBI, ¢enom,

AHMJIMH, METAHOJI, dTaHOI,
ATUJICHTJIUKOJIb, TJIUIEPHUH,

bopMmanbaerusa,

areTanbpaerus, alleTOH,
[II0KO34, caxaposa,
Kpaxmar, KJIeTYaTKa,
aMHHOKHUCIIOTHI, OcnKu,
HUCKYCCTBEHHBIE BOJIOKHA,
Kay4dyKH, TIJIACTMACCHI,
KUPBI, MblJIa U MOIOIIUE

CpencTBa.

MpernapaToB, COJAEPKAIINX
HapKOTHYECKUE,
MICUXOTPOITHBIE u
CUJIbHOJICUCTBYIOLIME
BEIIECTBA;

MpaBWwiIa TPUMEHEHUS
CPEICTB UHAMBUAYAIbHON
3aIUTHI;

CpeICcTBa U3MEpPEHUI U
HCIIBITATEIIHbHOE
o0opynoBaHue,
MIPUMECHSICMbIE B
anTeuHbIX OpraHU3aIHIX;

METOJIbI  TIOMCKAa |
OLICHKHU
(dhapmareBTHIECKOM
nHpopMaIuu,

WH(POPMAIOHHBIE
CUCTEMBI U 000pYyI0BaHUE
WH(POPMAIIMOHHBIX
TEXHOJIOTHH,
HCIIOJIb3YEMBIX B
anTeYHbIX OpraHU3AIHIX.

KOMHJ’IGKCOO6p&30BaHI/I5{

(Ha puMepe
TUAPOKCOKOMIIEKCOB
HMHKA ¢  aJIOMHUHUSA);
MTOATBEPKIAThH
XapaKTepHbBIC
XAMHUYECKHE CBOMCTBa
BCIIICCTB
COOTBETCTBYIOIIMMHU
AKCIIEPUMEHTAMHU 51
3aMMCAMU YpaBHEHHI

XUMHUYECKUX PEAKIIUIL;

I1P6 05
c(hopMUPOBaAHHOCTH
YMEHHI
KJIACCHU(UITUPOBATH
HEOPraHUYECKUe u

OPraHru4YcCKuc BCHICCTBaA
U XHUMHYCCKUC pPCaKIUU,

CaMOCTOSTENIHHO
BBIOMPATh OCHOBaHUS U
KpUTEPHUU IS
KJ1accuukamum

M3y4aeMbIX XUMHUYECKHX
00BEKTOB;
XapaKTepU30BaTh COCTaB
M BaXXHEUIIME CBOWCTBA
BEILIECTB,
MPUHAJIECKAIINAX K
ONpEeNIeTIEHHbIM  KJlaccaM
U TpynnaM COEOUHEHUH
(mpocTthie BEILIECTBA,
OKCHU/IBI, TUAPOKCH/IBI,
COJIH; YIIIEBOIOPOIBIL,
pocThie 3(UPHI, CIIUPTHI,
(beHosI, aJbJACTU/IbI,
KETOHBI, KapOOHOBBIE
KHCJIOTHI, CJIOKHBIE
3(UpPBI, )KUPBI, YTICBOIBI,
aMUHBI, aMHUHOKHUCJIOTHI,
0enkn); MIPUMEHSITh
3HaHHUS O COCTaBe U
CBOMCTBAxX BEMISCTB IS
AKCIEPUMEHTAIBHOMN
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HauMeHoBaHue
o0menpogeccuOHAIbHBIX
AUCHUILJIMH C
o0pa3oBaTeILHBIMH
pe3yjabTaTamu,
HMEIIHMH
B3aMMOCBSI3b C
npeamerusiMu OP

HaumeHoBaHue
npogeccuoHAIBHBIX
moayJeit (MIK) ¢
o0pa3oBaTe/IbHbIMH
pe3yJabTaTaMu,
HM e IIHUMH
B3aMMOCBSI3b €
npeamerusimu OP

HaumenoBanue
NpeaMeTHbIX
pe3yabTatoB ®I'OC
COO, umewmux
B3anMoCBa3L ¢ OP
®I'ocC C110

HaumeHnoBanmue
pa3aenoB/TeM U
padoueii nporpamme
10 JUCHUIIHHE

MIPOBEPKU TUIIOTE3
OTHOCHUTEJILHO
3aKOHOMEPHOCTEH
MPOTEKAHUS XUMUYECKUX
peakui u
MIPOTHO3UPOBAHUS
BO3MOXKHOCTEH ux
OCYIIIECTBIICHNUS,

I1P6 12
c(hopMHupoOBaHHOCTH
YMEHHH  OCYIIECTBISATH
LEJICHANPABIECHHbBIN
MOKCK XUMUYECKON
uHpopmauu B
pa3IMYHBIX HMCTOYHHKAX
(mayuHas ®u  y4eOHO-
Hay4yHas JauTepaTypa,
cpelcTBa MacCOBOM
uH(popMalum, CeThb
Wutepuer u  apyrue),
KPUTHUYECKU
aHATM3UPOBATh
XUMHUYECKYIO
uH(popMaluio,
nepepabarbiBaTh €€ U
HCIIOJIH30BaTh B
COOTBETCTBUU c
IIOCTaBJIICHHOMN 151
3aJa4ei.-
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