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1. IHACITIOPT ITPOI'PAMMBI
Y/B.03 Xumust

1.1. ObsacTh NpUMEHEHHsI IPOrPAMMBbI

[Iporpamma  yueOHO# nucuumauHbelY/IB.03 Xwumus sBiasercs  4acThbio
OCHOBHOM  mpodeccuoHanibHoM  mporpammbel  ['BIIOY «Tpounuxkoro
TEXHOJOTHYECKOT0 TeXHUKyMa» 1o npodeccun 43.01.09 Ilosap, konauTep.

1.2. Mecro aMCUMIUVIMHBI B CTPYKType MPOrpaMMbl NOATOTOBKH
CIECLHATHCTOB CPEHEr0 3BeHA:

O6mieobpa3zoBatenbHbIil yueOHbI npenmetr Y/[B.03 Xumus siBasiercs 0a30BbIM
y4eOHBIM TIPeIMETOM 00IIe00pa30BaTEIHLHOTO IUKIIA 00pa30BaTEILHON POTPAMMBI.

1.3. Hean u 3agaum AUCHMILVIMHBI — TPeOOBaHMS K Pe3yJbTAaTAM OCBOCHUA
AUCHUTTHHBI:

B pamkax mnporpamMmbl y4eOHOW AUCIUIUIMHBI OOYYaIOIIUMHCS OCBAaMBAIOTCS
JUYHOCTHBIE, METANpeIMETHbIE M TpPEIMETHbIE pe3yJbTaThl B COOTBETCTBUHU C

tpeboBanusiMu DPI'OC cpegnero obmero oOpa3zoBanus: JTUYHOCTHBIE (JIP),
MetanpeameTHsie (MP), npenmerHbie a5 6a30B0ro ypoBHsi usyuenus (I1P0):

Konapl

HJIaHI/IpyeMbIe pPe3yJabTaThbl 0OCBOCHHUA JHCHUIIJIMHBI BKIIYA0T

JIP 01

poccuiickasi TpakJaHCKas HISHTHYHOCTb, TATPUOTH3M, YBOKEHHE K CBOEMY
HapoJ1y, YyBCTBa OTBETCTBEHHOCTH Tiepel PoMHOM, ropoCTH 3a CBOM Kpaii, CBOIO
Poauny, nponuioe u HacTosiee MHOrOHAIIMOHAILHOTO Hapoaa Poccun, yBaxkeHue
roCyIapCTBEHHBIX CUMBOJIOB (Tep0, diar, THMH);

JIP 02

I'paXJaHCKasd IIO3WIHA KaK AaKTHUBHOTO W OTBCTCTBCHHOI'O YJICHA pOCCHﬁCKOFO
O6HleCTBa, OCO3HAOMICro CBOM KOHCTUTYHHMOHHBIC TIIpaBa H O65I38HHOCTI/I,
YBAXKAOMICTO 3aKOH MW MPAaBOIIOPAIOK, 06naz[a101uero YYBCTBOM COOCTBEHHOTO
JAOCTOMHCTBA, OCO3HAHHO IIPHHUMAIOIICIO TpaJUuIUMOHHBIC HAIWMOHAJIIBHBIC U
O6H.[€‘I€J'IOB€LI€CKI/IC F'YMAaHUCTHYCCKUEC U JCMOKPATUUCCKUEC HCHHOCTH;

JIP 03

TOTOBHOCTb K CIIy€HHI0 OTedecTBY, €ro 3aliuTe, FOTOBHOCTH K IPOJOJDKEHHUIO
o0pa3oBaHUs M TOBBIIIEHUS KBaTU(PUKALUU B H30paHHOW MpodeccHOHATBHOM
JeATeTbHOCTH U 00BbEKTUBHOE OCO3HAHHUE POJIM XUMUUECKUX KOMIIETEHIUH B 3TOM;

JIP 04

C(I)OpMI/IpOBaHHOCTB MHPOBO33pPCHUA, COOTBETCTBYHOIICTO COBPEMCHHOMY YPOBHIO
Pa3sBUTUA HAYKU U 06H_ICCTBGHHOI>'I IMPAKTHKHU, OCHOBAHHOI'O Ha JUAJIOIC KYJIBTYp, a
TAKXXC PA3JIMIHBIX (bOpM 06IJ_ICCTBCHHOFO CO3HaHHs, OCO3HAHUC CBOCTO MECTa B
MOJIMKYJIIBTYPHOM MUPC,IYBCTBO I'OPAOCTHU U YBAKCHHUA K UCTOPHUU U JOCTHIXKCHUAM
OTEYECTBEHHOM XHUMHUYECKOM HAayKu; XUMHWYCCKU TI'paMOTHOC TIIOBCACHHUC B
HpO(bGCCPIOH&J'ILHOI’I JACATCIIBHOCTH U B 6BITy npu O6paH_[eHI/II/I C XUMHWYCCKUMH




BCIICCTBAMHU, MaTCprUaIlaMU U IIPOLCCCAMMU;

JIP 05

c(OPMHUPOBAHHOCTH OCHOB CAMOPA3BHUTUS U CAMOBOCIIMTAHUS B COOTBETCTBUHU C
OO0II[EUEIOBEUECKUMHU  IIGHHOCTSIMU M HJealaMH  TI'PaxJaHCKOro OOIIecTBa;
FOTOBHOCTb M CIIOCOOHOCTh K CAMOCTOSITEJIbHOW, TBOPYECKOH M OTBETCTBEHHOM
JEATENBHOCTH;

JIP 06

TOJICPAHTHOC CO3HAHHUEC W MOBCACHHUC B IIOJHUKYJIBTYPHOM MHUPEC, I'OTOBHOCTH H
CIIOCOOHOCTH  BECTHU Juaior C€ JpyrumMud  JIIOAbMH, OOCTUIaTb B  HEM
B3aMMOIIOHMMAaHHA, HAXOJIUTh 06HII/IC Oeii U COTPyAHUYATh I UX OOCTHIKCHUA,
CIIOCOOHOCTH IMPOTHBOCTOATH nacoJIOrnmu OKCTPEMHU3MA, HallMoHaJIu3mMa,
KCGHO¢)O6I/II/I, JUCKpUMHWHAOWUAU 10 COLWAJIbHBIM, PCIUTHO3HBIM, PacCOBBIM,
HallMOHAJIbHBIM IMPpHU3HAKaM U JPYI'UM HETAaTUBHBIM COLHAJIBHBIM SBJICHUSM

JIP 07

HABBIKM COTPYJHHYECTBA CO CBEPCTHHKAMH, JCTBMH MIIAJIIETO BO3PacTa,
B3pOCIBIMH B 00pa3oBaTelbHOM,  OOILIECTBEHHO  IMOJIE3HOM,  y4yeOHO-
WCCIIEI0BATENILCKOM, IPOSKTHOM M APYIUX BUAAX JCITEIHHOCTH,

JIP 08

HPaBCTBEHHOE CO3HAHWE M TIOBEACHHE Ha OCHOBE YCBOCHHUS OOIIEYETIOBEUECKUX
IIEHHOCTEH;

JIP 09

TOTOBHOCTh M CITOCOOHOCTh K 00pa30BaHHIO, B TOM YHCJE caMOOOpa30BaHUIO, Ha
MMPOTAKCHHUN BCceH KHU3HU, CO3HATCJIbHOC OTHOMICHHUE K HCIPCPBIBHOMY
00pa30BaHUI0 KaK YCIOBUIO YCIEMIHOW Mpo(decCHOHaTbHOM W OOIIeCTBEHHON
NEeSITETPHOCTH, HUCIIOJIb30BaTh JOCTH)KCHUS COBPEMEHHOW XWMHUYECKOW HAyKH M
XUMUYECKUX TEXHOJOTHH ISl TIOBBIIICHHS COOCTBEHHOTO HWHTEIUIEKTYAIIbHOTO
Pa3BUTHSA B BBIOpaHHOU MPodeCCHOHATBHOM IEATETLHOCTH

JIP 10

OCTETUYCCKOC OTHOIICHHUE K MHPY, BKIIOYasd J3CTECTHUKY 6I>ITa, HAay4YHOT'O H
TEXHUYCCKOI'O TBOPUCCTBA, CIIOPTa, O6HI€CTBCHHBIX 0THOI].I€HPII>1;

JIP 11

IIPpUHATUC U pCaIU3alnio HGHHOCTeﬁ 300POBOIO U 0e30macHoOro 06p338, JKHU3HU,
l'IOTpe6HOCTI/I B (1)I/I3I/I‘ICCKOM CaMOCOBCPIICHCTBOBAHUH, 3aHATHUAX CIIOPTHUBHO-
O3,Z[OpOBI/ITeJIBHOI>'I ACATCIIBHOCTBIO, HCIPUATUEC BPCAHBIX IIPHUBBIYCK: KYPCHU:,
YHOTpe6J'IeHI/I5[ AJIKOT'0JIsA, HAPKOTUKOB,

JIP 12

6epe>1<Hoe, OTBETCTBCHHOC MW KOMIICTCHTHOC OTHOLICHHE K (bH?)PI‘iCCKOMy u
TNICUXOJIOTUYCCKOMY 310POBbIO, KaK CO6CTB€HHOMY, TaK U APYTIrux Hmﬂeﬁ, YMEHUC
OKa3bIBaATh NEPBYHO ITOMOIIb,

JIP 13

OCO3HAaHHBII BBIOOp Oyaymieil mnpodeccud U BO3MOXKHOCTEH —peanu3anuu
COOCTBEHHBIX  JKM3HEHHBIX IUJIAHOB; OTHOIIEHHWE K  MpodeccunoHaIbHOM
JEeSITeIbHOCTH KaK BO3MOJKHOCTU Y4YacTUSl B PEUICHHH JIMYHBIX, OOIIECTBEHHBIX,
rOCyIapCTBEHHBIX, 0OIIEHAIIMOHATILHBIX MTPOOIEM.

JIP 14

C(I)OpMI/IpOBaHHOCTB 9KOJOIru4e€CKOro MBIIIJICHUA, ITIOHUMAaHUusA BJIMSHUA
CONHUAJIbBHO-3KOHOMHUYCCKUX TMPOLECCOB Ha COCTOSAHUC HpHpO)IHOﬁ U COLIMAJIbHOM
CpCabl; HpI/IO6peTeHI/Ie OIIbITa BKOHOFO'HaHpaBHeHHOﬁ ACATCIBbHOCTH,

JIP 15

OTBETCTBEHHOE OTHOIIEHUE K CO3/IaHUI0 CEMbU Ha OCHOBE OCO3HAHHOTO NPUHATHS
[EHHOCTEN CEMENHON KU3HU.

MP 01

YMCHHEC CaAMOCTOATCIBHO OIPCACIATH LCIIN ACATCIBHOCTH W COCTABJIATH IIJIAHBI
JACATCIbHOCTH, CaMOCTOATCIIbHO OCYHICCTBJIATD, KOHTPOJIMPOBATH n
KOPPCKTHPOBATh JACATCIBHOCTL; HCIIOJIB30BATh BCC BO3MOIKHBIC PECYPChI IJIA
JOCTIDKEHMSI IIOCTaBJICHHBIX IIeNed H pcam3aniui 1JIAHOB  JCATCIIBHOCTU,




BBIOMPATH YCIEIIHBIE CTPATETHH B PA3IMYHBIX CUTYaIUX;

MP 02

YMEHHE IMPOJYKTHUBHO OOLIATHCS M B3aUMOJICHCTBOBATh B IIPOLIECCE COBMECTHOM
NESTEIbHOCTH, YYUTBIBaThb IO3MLMU JPYTUX  YYaCTHUKOB  JIEATEIbHOCTH,
3¢ (dEeKTUBHO pa3pemaTh KOHPIUKTHI;

MP 03

BJIaJICHUE HaBbIKAMU I[103HABATEIbHOMN, yueOHO-HCCIIEI0BATENbCKON U MPOEKTHON
JeATeIbHOCTH, HAaBBIKAMH pa3pemieHus: npooieM; crmocoOHOCTh W TOTOBHOCTH K
CaMOCTOSITEIBHOMY ITOMCKY METOJIOB PELIEHHS IPAKTUYECKUX 3a7a4, IPUMEHEHUIO
pa3IMYHbIX METOJOB MO3HAHUS, JIUYHBIX BUJOB IO3HABATEJIbHON AESATEIbHOCTU U
OCHOBHBIX MHTEJUIEKTYaJIbHbIX ONepanui (MOCTAaHOBKM 337a4yd, (GOPMYIUPOBAHUS
TUTIOTE3, aHajlM3a W CHHTE3a, CpaBHEHMs, OOOOIICHHS, CHUCTEMaTH3alluH,
BBISIBJICHUS] IPUYMHHO-CJIEICTBEHHBIX CBS3€H, IOWCKA aHAJIOIrOB, (pOpMyIHpOBaHUS
BBIBOJIOB) JUIsl PELICHUS MOCTABJIEHHOM 3ajjaud, MPUMEHEHHE OCHOBHBIX METOJIOB
nmo3HaHusl (HAOMIOAEHUS, HAyYHOTO JKCHEPUMEHTA) s HM3Yy4YEHHUsS DPa3JIMYHBIX
CTOPOH XUMHUYECKMX OOBEKTOB U IIPOLECCOB, C€ KOTOPHIMA BO3HHUKAET
HE0OXO0IMMOCTb CTAIKUBATHCS B MpodecCHOHAIbHOU cdepe

MP 04

TOTOBHOCTb U CIIOCOOHOCTH K CAMOCTOSITENIbHOM HH(OPMAIIMOHHO-TI03HABATEIbHON
NeSITeIbHOCTH, BJa/IeHWE HaBBIKAMU MOJY4YeHHMs] HeoOXonuMmoil umHpopManuu u3
ClIOBapeil pa3HbIX THUIOB, YMEHHE OPHEHTHPOBATHCS B Pa3IMUHBIX HCTOYHHKAX
nHpOpMAIIUK, KPUTHYECKH OIEHWBATh M HWHTEPIPETUPOBATH HHGOPMAIIHIO,
MOJIYy4aeMyI0 U3 Pa3IMYHbIX HCTOYHUKOB, UCIOJIb30BAHUE PA3IIMYHBIX UCTOUHUKOB
JUIA TIOJMY4YEeHUS XUMUYECKOW HH(pOpMaIMi, YMEHHE OLIEHUTh €€ JOCTOBEPHOCTh
JUTS TOCTHKEHUS XOPOILIUX Pe3yIbTaToOB B podecCHOHaIbHOU cdepe

MP 05

YMEHHME HCIO0JIb30BATh CpPEICTBA HMHGPOPMAIMOHHBIX ¥ KOMMYHHKAIIMOHHBIX
texHosoruii (mamee — WKT) B pemeHnr KOTHUTHUBHBIX, KOMMYHHKATHBHBIX H
OpraHM3al[MOHHBIX 3a/lad C COOJIOJCHHEM TpPEOOBAHUNH SPrOHOMUKH, TEXHUKH
0€30MacHOCTH, TUTHEHBI, pPecypcocOepeKeHusi, MPaBOBBIX U ATHUECKUX HOPM,
HOPM HMH(OPMALIMOHHON OE301aCHOCTH;

MP 07

YMCHHUE CaMOCTOATCIBHO OLCHHMBATh W IIPUHHUMATb PCIICHHA, OIPCACIIAIOIINC
CTPATCTUIO MOBCACHUA, C YUCTOM I'PAXKIAAHCKHX U HPABCTBCHHBIX HCHHOCTCﬁ;

MP 08

BJIQJICHUE SI3BIKOBBIMU CPEJCTBAMU — YMEHHE SICHO, JIOTMYHO W TOYHO H3JIarathb
CBOIO TOYKY 3pEHHs, WCIIOJIb30BaTh aJICKBAaTHBIC SI3BIKOBBIC CPEIICTBA;BIIAJICTh
NpaBWJIaMH WU TpUeMaMHu Oe30mMacHOi pabOThl ¢ XMMHYECKHMMH BEIIECTBAMU U
1abopaTopHBIM 000PYIOBAHUEM

MP 09

BJIaACHHUC HaBbIKaMH IMO03HABaTEILHOM pe(I)J'IeKCI/II/I KaK OCO3HaHHu:A COBCPHIACMbIX
JEUCTBUN U MBICIUTEIIBHBIX mponeccoB, UX pe3yJjibTaTOB U OCHOBaHHﬁ, I'paHuIl
CBOCTO 3HAHUA U HC3HAHHW, HOBLIX IIO3HABATCIIBHBIX 3ala4 W CpPCIACTB HUX
JOCTHIXCHHUA.

I1P6 01

ChopmupoBaHHOCTh TMPEACTABICHUH O MECT€ XUMHUU B COBPEMEHHOW Hay4dyHOM
KapTUHE MHpa; MOHMMAaHHWE pOJM XUMUU B (GOPMUPOBAHUU Kpyrozopa u
(YHKIIMOHATFHOW TPAMOTHOCTH 4eJIOBeKa i pEelIeHHs] MPAaKTHUYECKUX 3aaad |
3aKOHOMEPHOCTSX; YBEPEHHOE II0Jb30BAaHUE XUMHUUYECKOM TEPMHUHOJIOTUEH U
CHUMBOJIUKOM;

I1P6 02

Brnanenne ocHOBOMOJIararolliuMU XUMHUYECKUMHU NOHATHUAMHU, TCOPUAMHU, 3aKOHAMU
BJIAICHUC OCHOBHBIMU MCTOAAMHU HAYYHOI'O IMO3HAHUA, UCIIOJIB3YEMBIMU B XUMUU:




HaOJI0IEHUEeM, ONIMCaHUEM, U3MEPEHUEM, SIKCIIEPUMEHTOM; YMEHUE 00pabaThIBaTh,
OOBSICHATH PE3yNbTaThl MPOBEACHHBIX OMBITOB M JIENaTh BBIBOJIBI, TOTOBHOCTh U
CIOCOOHOCTh MPUMEHATH METO/IbI MO3HAHUS TPU PEIICHUH MPAKTUYECKHX 3a/1a4

I1P6 03

BHaI[eHI/Ie OCHOBHBIMH MCTOJAMH HAYYHOTI'O IMO3HAHUWS, UCIIOJIb3YCMBIMU B XUMUMU:
Ha6JHOI[eHI/ICM, OIMMCAHUCM, UBMCPCHUCM, SKCIICPUMECHTOM

I1P06 04

YMmenuss oOpaOaTeiBaTh pe3yiabTaThl W3MEpPEHUM, OOHAapyXUBaTh 3aBUCUMOCTb
MEXAY XUMHUYECKUMHU BEIUYUHAMU, OOBICHSTH MOJIy4YEHHBIE PE3YJbTaThl U
JIeNIaTh BBIBO/IbI

I1P6 05

ChopMUpOBaHHOCTh YMEHHS JaBaTh KOJMYECTBEHHBIC OLEHKH W IMPOU3BOJIUTH
pacueTsl 10 XUMHUYECKUM (opMysIam

I1P6 06

CdopMHpOBaHHOCTEYMEHHUSTIPOTHO3UPOBATH BO3MOKHOCTb MPOTEKAHUS
XUMHUUYECKUX PEAKIIMI HAa OCHOBE 3HAHUM O THUMAaX XUMHUYECKOW CBSI3U B MOJIEKYJax
peareHTOB U UX PEAKIIMOHHOU CIIOCOOHOCTH MPUMEHSTH MOJYYCHHBIC 3HAHUS IS

OOBSCHEHUS yCIOBUNM TMPOTEKAHWS XUMUYECKUX SIBIIGHUM B  TIPUPOJIE,
npodeccuoHaANbHOM cdepe W ISl TPUHATHS TNPAKTHYECKUX PpEIIeHuHd B
MOBCEAHEBHOM KU3HU

I1P6 07 CdopMupoBaHHOCTH COOCTBEHHOW MO3UITNH 10 OTHOIIEHUIO K XUMHYECKOM
“H(pOpMAIIUH, TTOTYIaeMOU U3 Pa3HBIX HCTOYHUKOB.

Oco0oe 3HayeHWe AUCHMIUIMHA UMEET Npu (POPMUPOBAHMHM U PA3BUTUU OOIIUX
KOMIIETEHIIUH

OK 1. TloHuMaTh CYIIHOCTh M COIMAIBHYIO 3HAYMMOCTH Oyayuied mnpodeccud,
MPOSABIISITh K HEW YCTOMYMBBIA UHTEPEC.

OK 2. Opranu3oBbsIBaTh COOCTBEHHYIO JESITCILHOCTD, HCXO/ISI M3 IEJIM U CIIOCOO0B
€€ JOCTUKEHHUS, ONIPEAECICHHBIX PYKOBOIUTEIIEM.

OK 3. AnanuszupoBaTh pabO4yr CUTYyaIlUI0, OCYIIECTBISATh TEKYIIMH M UTOTOBBIN
KOHTPOJIb, OILICGHKY ©  KOPPEKIHUI0 COOCTBEHHOW  JESITEIBHOCTH, HECTHU
OTBETCTBEHHOCTH 32 PE3YJIbTATHI CBOEH PaOOTHI.

OK 4. OcymectBisiTh MOUCK uH(MOpMamuu, HeoOXoaumoi mis 3¢hdHEeKTUBHOTO
BBITIOJTHEHUS TTPOGECCUOHATIBHBIX 3a]1ad.

OK 5. MHcnonb3oBaTh HWH(POPMANMOHHO-KOMMYHUKAIIMOHHBIE TEXHOJOTHH B
mpodeCcCUOHATBHON e TeTbHOCTH.

OK 6. PaGoTaTs B kOMaH/e, 3¢ (HEKTUBHO OOIMIATHCS C KOJIJIETaMu, PYKOBOJICTBOM.
OK 7. IlpoaBisATh TIpakAAHCKO-NATPUOTHUYECKYIO IO3UIUI0, JIEMOHCTPUPOBATH
OCO3HAHHOE MOBEJCHUE HA OCHOBE TPAJUIIMOHHBIX OOIIEYETIOBEUYECKUX LIEHHOCTEH,

MPUMEHSTH CTaHIAPThl aHTUKOPPYIILIMOHHOTO MOBEICHUS.




OK 8. MHcnonp3oBaTh 3HaHUS 1O (PUHAHCOBOM TIPaMOTHOCTH, IUIAHHUPOBATH

MpEANPUHUMATENBCKYIO AESITeIbHOCTD B MpodeccuoHanbHOM cdepe.

1.4 IlpuMeHeHHEe 3JIEKTPOHHOT0 00Y4YeHUS U TEXHOJOTHMH JUCTAHIMOHHOT O
o0pa3oBaHus

Peanuzamusa  comepkaHusi  MpPOrpaMMbl  BO3MOXHAa C  NPUMEHEHUEM
AJIEKTPOHHOTO OOYYEHHUS] M TEXHOJOTUM JUCTAHIIMOHHOTO 00pa30BaHUS, OTKPBITHIX

00pa30BaTEIbHBIX PECYPCOB.

1.5 Peanuszanus cogepkaHus nporpamMmbl s o0yyawoummuxcs ¢ OB3

Peanuzanus comepkaHusi 00pa3oBaTeNbHOM MpOrpaMMbl M KOHTPOJb
PE3YIBTATOB €€ OCBOCHHUS ISl 00YYaIOIIMXCSI C OrPAaHUYCHHBIMU BO3MOXHOCTSIMH
3M0POBbS U  WHBAIUAOB  OpPraHU3yeTCS C  y4eToM  OCOOCHHOCTEM WX
NCUXO(DU3UUECKOTO PA3BUTHUS, HWHIAUBUAYAIbHBIX BO3MOXKHOCTEH U COCTOSHUS

3A0pOBbA.

1.6. KoauyecTBO 4YacoB Ha mnporpamMmy oomeo0pa3oBaTeibHOH y4eOHOI
AUCHMTIIMHBI
o0BeM 00pa3oBaTenbHOM HArpy3KH Bcero - 159 yacoB, B TOM 4uCIe:

yueOHas Harpy3ka - 147 4acos;



2. CTPYKTYPA U COAEPKAHUE
OBIIEOBPA3OBATEJBHOM YYEFHOM JUCIUILINHBI

2.1. O0bem 00mICO0Opa30BaATE/bHON Y4eOHOW IMCHMIVIMHBI U BHAbI Y4eOHOM
HATPY3KH

Bup yyeOHol padoThI Oovem uacoe

Oo0pa3oBaTesibHAsi HATPY3KAa (BCero) 159
Y4eOHass Harpy3ka BO B3aMMOJCHCTBHHM € INpenogaBaTeseM 147
(Bcero)
B TOM YHUCJIE:

TeopeTnueckoe 00yueHue 112

71a00paTOpPHBIC 3aHITHS

MPAKTUYECKUE 3aHATHUS 35

IPOMEKYTOYHAs aTTeCTAIIMS 6

KOHCYJIbTaIllui 6

Hmoeosas ammecmayus 6 popme  IK3amena




2.2. TemaTu4yeckuii JIaH U coiep:kaHue o0meo0pa3oBare/ibHOM yueOHoi (ucuunanusly J[B.03 XUMUA

Haumenoeanue pazoenoe | Codepocanue yueono2o mamepuana u popml op2anusayuu Yposenv | Oovem Hocmuzaemovie
u mem 0eamenbHOCmU 00y4auiuxca 0C60€HUA | 4acoe pe3ynbmamul
00yuenus
1 2 3 4
Pa3gen 1. OcHOBBI OpraHu4ecKkoil XuMuM
Temal.lBBenenue [losiBneHne U pa3BUTHE OPraHUYECKON XUMUHU Kak Hayku. [Ipenmer 2 2 JIP 2, JIP 4,
OpraHNYeCKON XUMHUHU. MeCTO 1 3HaAYEHNE OPraHNYECKON XUMHUU B CUCTEME JIP 7-10, JIP
€CTECTBEHHBIX HayK. B3auMoCBsA3b HEOpPraHMUYECKUX U OPraHUYECKUX 13
BEIIECTB.
MP 8, MP 9
Temal.2.Ilpenmer XHUMHUYECKOE CTPOEHHUE KaK MOPSAJOK COETMHEHHSI aTOMOB B MOJIEKYJIE 2
OpraHNYeCKON XUMHUHU COTJIACHO MX BAJIECHTHOCTU. OCHOBHBIE MOJIOKEHUS TEOPUU XUMHYECKOTO
CTpPOEHUSI OpraHnyeckux coenuHenui A.M. bytiepoBa. YriepoaHbrit
CKEJIET OpraHn4ecKor MoJjieKysbl. KpaTHOCTh XUMHYECKOM CBSI3H.
3aBUCHUMOCTb CBOMCTB BEIIECTB OT XUMHUYECKOTO CTPOEHUS MOJIEKYI.
N3omepust u u3omepsl. [lonstue o GpyHkinonansHol rpynne. [IpuHIumsI
KJ1acCU(UKAIMU OPraHUYECKUX cOeAMHEHUH. MexynapogHas
HOMEHKJIaTypa U IPUHILHUIIBI 00pa30BaHus HA3BaHUN OPTraHUYECKUX
COEIUHEHU.
[IpakTnueckas pabora KoncTpynpoBanue mapocTepKHEBbIX MOJIETIEH MOJIEKYJ OPraHUuYeCKUX 2

BCIICCTB.




Temal.3. Knaccuduxanus
1 0COOECHHOCTH
OPraHUYECKUX PEaAKIUH.

Knaccudukarus 1 0cOOCHHOCTH OPraHUYeCKHUX peakiuii. PeakimoHHbIe
LeHTphl. [IepBoHavYanbHbIC OHATUA O TUIIAX U MEXAHU3MAaX OPraHUYECKUX
peakuuii. ' OMOJIIMTHYECKHI U TeTEPOIUTUYECKUAN pa3pbIB KOBAJICHTHOM
XUMHUECKOH cBsA3U. CBOOOIHOpAAMKAIBHBIN U HOHHBIA MEXaHU3MBbI
peakiuu. [lonaTue o Hykieopuie u AMEKTpopuIe.

Temal .4..Ankausl.

DJIeKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHHE MOIIEKYIIbI METaHa. SP°-
ruOpuau3ays opouTasei aToMoB yriaeposa. ['oMoorudaeckuii psg u
obmas ¢popmyna ankaHoB. CucremMaTrdeckass HOMCHKJIATypa aJIKaHOB H
panukanoB. M3omepus yraepoaHoro ckenera. @u3ndeckue CBOKWCTBa
aJIKaHOB. 3aKOHOMEPHOCTH U3MEHEHUs (PU3NUECKUX CBOMCTB. XUMUYECKHE
CBOMCTBA aJIKaHOB: TAJIOTEHUPOBAHUE, IETHIPUPOBAHUE, TEPMUUECKOE
pasnioKeHue, KPEKUHT KaK CIIOCOOBI MOTYYeHUSI BAXKHEUIITUX COCTUHEHUN B
OpraHryeckoM cuHTese. ['opeHne aaKkaHOB KakK OJIMH U3 OCHOBHBIX
HCTOYHUKOB TEIUIa B IPOMBILIJIEHHOCTH U ObITY. M30Mepu3amus kak cnocod
MOJIy4€HUsI BBICOKOCOPTHOTO OeH3uHa. MeXaHu3M peakiun
cBOOOAHOpaMKanpHOTrO 3amenenus. [lomydyenne ankanoB. Peakius
Bropua. HaxoxxeHue B mpupoie ¥ NPUMEHECHHUE aJIKaHOB.

Temal.SIukmoanKaHbl.

Crpoenue MoJiekyl nukioankanoB. O6mas popMyia IUKIOATKAHOB.
Homenknarypa nukinoankanoB. M3omepus HUKII0ATKaHOB: YIIIEPOIHOTO
CKeJeTa, MeXKJIaccoBas, IPOCTPaHCTBEHHAs (yuc-mpanc-u3oMepusi).
Crennurka cBONCTB IIUKJIOATKAHOB C MajbIM pa3MepoM IHKIiIa. Peakuuu
MPUCOCTMHEHHS U PAIUKaILHOTO 3aMelleHuUs




[IpakTuyeckas pabora

Tema 1.6..AJIKEHBI

[TpakTrueckas padota

DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYIIbI STUIIEHA. SP2-
ruOpuau3anys opouTaIeii aToMOB yriiepoJa. G- U T-CBSI3H.

Pemenne OKCIICPUMCHTAJIBHBIX 3aa4 Ha TIIOJYYCHHC OPraHUuYCCKUX
BCIICCTB.

I'omonoruueckuii psia u obmast popmyiia ankeHoB. HoMeHKIaTypa aqkeHOB.
W3omepus alkeHOB: yIJIEpOJHOIO CKeJIeTa, MOJIOKEHHUS KPAaTHOH CBA3H,
IIPOCTPAHCTBEHHAs (Yuc-mpanc-u3oMepus), Mexkinaccopas. duszndeckue
CBOMCTBA aJIKeHOB. Peakiuy 21eKTpoGUIBHOrO MPUCOETUHEHHS KaK CIIOCO0
noJTy4eHus: QyHKIMOHAIBHBIX MTPOU3BOIHBIX YIiIeBOI0po10B. [TpaBuio
MapkoBHUKOBA, €0 NEKTPOHHOE 000CHOBaHKE. Peakiiuu okucineHus u
noaumepu3anuu. [lonusThIiIeH Kak KpyImHOTOHHAKHBIA TPOTYKT
XMUMHYECKOTO MPOou3BOACTBA. [IpoMbIIIIEeHHbIE U JJAOOPATOPHBIE CLIOCOObI

MOJTYy4YEeHUS aNKeHOB. [Ipasuno 3auyesa. IIpuMeHeHNnEe aKEHOB.

[Tonydenue sTuIeHa U U3YUYEHHUE €TI0 CBOMCTB.

Tema 1.7.AnkagueHsl

Anxaauensl. Knaccudukanus ankaaieHoB 110 B3aMMHOMY PACIIOI0KEHHUIO
KpaTHBIX cBsi3ed B MoJieKysie. OCOOEHHOCTH AIIEKTPOHHOTO U
MIPOCTPAHCTBEHHOTO CTPOCHHUSI CONpsKeHHbIXaNKaaueHoB. OOmas Gpopmyna
ankanueHoB. HoMeHkaTypa v uzoMepus ankaaueHoB. Ouznyeckue
CBOMCTBA aNIKaJJMCHOB. XMMUYECKHE CBONCTBA AJIKATUCHOB: PEAKIINH
MpUcoOeIMHEeHHs (THAPUPOBAHUE, FAJIOT€HUPOBAHKE), TOPEHUS U
nomuMepu3anuu. Bxnan C.B. Jlebenea B mosydeHuE CHHTETUYECKOTO
Kayuyka. Bynkanuszamnus kayuyka. Peauna.Muoroo6pasue BU0B
CUHTETHUYECKUX Kay4yKOB, UX CBOWCTBa U npumeHeHue. [lonyuenue
aJIKa/INEHOB.

Pemenne SKCIICPUMCHTAJILHBIX 3a1a4 110 TEMC «I'eHeTH4YECKas CBS3b MCKOY




[TpakTuyeckas pabora

KJIaCCaMHM OpraHnu4YCCKUX COCIUHEHHUN.

Temal.8.. AnMKUHBI

[IpakTueckas pabora

AJKUHBI. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYIIbI
arneTuieHa. SP-rudpuan3aius opOuTaIeii aToMOB yriaepoia.
I"'omonoruueckwnii psan u obmas popmyna ankuHoB. HomenknaTypa.
N3omepust: yriiepoHOTO CKEIeTa, MOJI0KEHUS KPaTHOMN CBSI3H,
MeXKaccoBasi. Du3n4eckre CBOMCTBA aTKUHOB. XMMUYECKUE CBOMCTBA
QIKWHOB: PEaKINH MPUCOEANHEHUS KaK CIIOCO0 MOTydeHHUS TOJTUMEPOB 1
JOPYTUX MOJIE3HBIX MPOAYKTOB. Peakyuu 3amewenus. 'opeHne aneruneHa
KaK MCTOYHHUK BBICOKOTEMIIEPATYPHOT'O TUIAMEHU JIJIs1 CBAPKH U PE3KHU
MetaiuioB. [lonydeHue aneTuiieHa TUPOIM30M METaHa U KapOUIHBIM
MerogoM. [IpuMeHeHne anernneHa

Pemenne OKCIICPUMCHTAJIbHBIX 3a/1a4 110 TEME «I'eHeTnueckas CBS3b MCXKOY
KiIaCCaMU OPraHUYCCKUX COCHHHCHHﬁ».

Tema 1.9 Apensl

Apensbl. Ucmopus omkpvimus 6ensona. CoBpeMEHHbIE MPeACTaBIeHUs 00
ANIIEKTPOHHOM U MPOCTPAHCTBEHHOM CTpoeHuH OeH3ona. zomepust u
HOMEHKJIaTypa roMoJsioroB 6ensoina. Obmias ¢popmyna apeHoB. Duznueckue
cBO¥CcTBa OeH301a. XUMHYECKHe CBOMCTBA O€H307a: peakiuu




ANMEKTPOGUIBHOTO 3aMeleHHs (HUTPOBAaHUE, TaIOTCHUPOBAHKUE) KaK CIIOcO0
MOJIYYCHHA XUMHUYCCKUX CPCACTB 3allIUThI paCTCHHﬁ; MPpHUCOCINHCHHUA
(TumpupoBaHHe, TAIOTEHUPOBAHNE) KaK JOKA3aTeILCTBO HEMPEACTBLHOTO
xapakTepa Oen3zouna. Peakuus ropenus. [lomydenne 6enzona. Ocobennocmu
XUMUYECKux ceoticme moiyona. B3auMHoe BIUSTHUE aTOMOB B MOJIEKYJIE
tonyona. Opuenmayuonnvle s¢pgpexmor 3amecmumenei. [Ipumenenne
TOMOJIOTOB O€H30J1a.

Tema 1.10.CriupTsl.

[TpakTuueckas padota

Knaccugukamnus, HOMEHKIATypa, H30MEpHsI CHUPTOB. MeTaHO U ATaHOJI
KaK MPEJCTaBUTENH MPEASTbHBIX OHOATOMHBIX CIIUPTOB. XUMUYECKHE
CBOMCTBA (Ha MPUMeEpEe METAHOJIA U 3TAHOJIA): B3aUMOJICHCTBHE C HATPHEM
KaK Croco0 yCTaHOBIICHHSI HATWYHSI THAPOKCOTPYIIITBI, PEaKIHs C
raJoreHoBOJOPOJaMHU KaK CIIOco0 MOJTydeHHs] pacTBOPHUTEINEH,
JeTUApaTaIus Kak croco0 MoydeHust dTHiIeHa. Peakius ropeHus: CiupTh
Kak ToIumBo. [IpuMeHeHne MeTaHoa u 3taHosa. GU3nosIornueckoe
JeHCTBHE METAHOJIAa M ATAHOJIA HAa OPTaHU3M YeJIOBeKa. DTHIICHIJIMKOIb 1
TIIMIEPUHIIPEACTABUTETUTIPEACTHHBIX MHOTOATOMHBIX CITUPTOB.
KadecTBeHHas peakiusi HA MHOTOATOMHBIE CIIUPTHI U €€ TPAMEHEHHE IS
pacno3HaBaHMA TIMIEPHUHA B COCTaBE KOCMETHYECKHX CPEJICTB.
[IpakTyeckoe NpUMEHEHNE STUICHTIIMKOJIA U [NIULEPHHA.

CBolicTBa OJTHOATOMHBIX U MHOTOQTOMHBIX CITUPTOB.

JP 2, JIP 4,
JIP 7-10, JIP
13

MP 8, MP 9

Tema 1.11.Penom.

®enout. Ctpoenue MoJieKyiIbl GpeHosa. B3aumMHoe BiausiHEE aTOMOB B
MoJekyie henona. Puznueckue cBOMCTBa eHoJIa. XMMUYECKUE CBOMCTBA
(peakiuu ¢ HATpHEM, THAPOKCHAOM HaTpusi, opomom). [lonydenue denona.

[Ipumenenue denomna.

Tema 1.12.Anpaeruanl
KETOHEL

u

Anbnerunsl v keToHsl. Knaccudukanus anbaeruioB u keToHoB. CTpoeHue
MIpeIebHBIX aTbAETUI0B. DIEKTPOHHOE U MIPOCTPAHCTBEHHOE CTPOCHUE
KapOOHUJILHOM Tpymibl. ['oMonorudeckuii psi, odmias popmyia,
HOMEHKJIaTypa U U30MEPHUSI MPEENIbHBIX anbaAeruoB. Ousndeckue
CBOMCTBA MPEJEIbHBIX aJIbJACTUI0B. XUMHUUYECKUE CBOMCTBA MTPEAEIBbHBIX
aNbJIETHJIOB: THIPUPOBAHUE; KAUECTBEHHBIC pEaKIMu Ha KapOOHUIBHYIO
rpymnmy (peakius «cepeOpsHOTo 3epKaiay, B3aUMOACHCTBUE C THIPOKCHIOM




[IpakTuyeckas pabora

menu (1)) u ux npumeHeHue st 00HApYKEHUSI IPE/ICTbHBIX aJbJICTHIOB B
IIPOMBIIIJIEHHBIX CTOYHBIX BoAax. [loinydyeHne npenenbHbIX aabAeruioB:
OKHCJIEHUE CIUPTOB, ruapartanus aetuwieHa (peakuus Kydeposa).
TokcuaHoCTh anbaeruaoB. [IpuMenenne hopmanbaeruaa U aleTalbIeTHIa.
ANETOH Kak IpeJCcTaBUTENb KETOHOB. CTpoeHuE MOJIEKYJIbI alleTOHA.
OcoOeHHOCTH peakluu OKUCIIeHUs aneToHa. [IpuMenenne aneroHa.

XUMHUYECKUE CBOMCTBA MIPENIENbHbBIX albJAECTUA0B: TUAPUPOBAHNUE;
KaueCTBEHHbIE PEAKIIMHM Ha KAPOOHUJIbHYIO IPYIILY (peakLusl «CepeOpsHOro
3epkajna», B3auMmoeicteue ¢ ruapokcuiom meau (II))

Temal.13.KapGoHoBbie
KHCIIOTHI.

[IpakTueckas pabota

Kap6onossie kucnotsl. Kitaccugukanus u HoMeHKI1aTypa KapOOHOBBIX
kucnoT. CTpoeHue npeaesIbHbIX 0JHOOCHOBHBIX KapOOHOBBIX KHCIIOT.
DNEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE KapOOKCUIBHOMN TPYIIIBL.
I'omonoruueckuit psia u obmmast popmysna npeaeabHbIX 0JJHOOCHOBHBIX
KapOOHOBBIX KUCIOT. Du3nueckue cBONCTBA MPEeAeTbHBIX 0JTHOOCHOBHBIX
KapOOHOBBIX KUCIOT. XMMHYECKHUE CBOICTBA NMPEAETbHBIX OJTHOOCHOBHBIX
KapOOHOBBIX KUCJOT (peakluy ¢ METaJUIaMHi, OCHOBHBIMH OKCUJIAMH,
OCHOBAHUSIMHU U COJISIMH) KaK MOJATBEPKICHHE CXOJICTBA C
HEOpPraHM4eCcKUMU Kuciotamu. Peakius srepuduxanuu u ee 0OpaTUMOCTb.
BnusHue 3amecTutenell B yriaieBoJOPOIHOM pajyKalie Ha CHITy KapOOHOBBIX
KUCJIOT. OCOOCHHOCTH XMMUYECKUX CBOMCTB MypaBbUHOM KUCIIOTHI.
[Tomy4yeHne npeaenabHbIX OJTHOOCHOBHBIX KAPOOHOBBIX KUCIIOT: OKUCIIEHUE
QJIKAaHOB, AJIKEHOB, MIEPBUYHBIX CIIUPTOB, albAEIHI0B. BaxHelue
IIpeJCTaBUTENIN KapOOHOBBIX KMCIOT: MypaBbUHAs, YKCyCHasi U OCH30MHasl.
Beicuiue npenenbHble U HENpeaelibHble KapOOHOBBIE KUCIOThL. Onmuueckast
uzomepus. Acummempuueckuti amom yznepooa. Ilpumenenre kapOOHOBBIX
KHCIIOT.

[TosrydeHne yKCyCHOM KUCIIOTBI U U3yYEHHE €€ CBOMCTB.

Temal.14.Crioxubie 3pupb
Y KUPBI.

CrnoxHuble 3¢upsl 1 xxupbl. CTpoeHHE U HOMEHKJIaTypa CIO0KHBIX 3(UPOB.
MesxkiaccoBasi H30MepUs ¢ KapOOHOBBIMU KHcaoTaMH. CriocoObl
MOJTy4EHHUs CII0XKHBIX 3¢hupoB. OOpaTUMOCTh peakuy STepuUKALIH.
[TpuMeHeHue CloKHBIX 3(UPOB B NHIEBOH U napdroMepHOH




[IpakTnueckas pabota

MPOMBIIIICHHOCTH. JKHPBI KaK CI0KHBIE (HUPHI TIMIEPUHA U BBICIIHX
KapOOHOBBIX KUCIIOT. PacTHTENIbHBIC U )KUBOTHBIE KUPBI, UX COCTaB.
®u3nyecKue CBOMCTBA )KUPOB. XUMHUUECKHUE CBOMCTBA )KUPOB:
TUPUPOBAHUE, OKUCIEHUE. ['MApOIN3 Nl OMBIJIEHHE XKUPOB KaK CIIoco0
MPOMBIIIJICHHOTO TOJIYYEHHSI COJIEH BBICIINX KapOOHOBBIX KHUCIIOT.
[Ipumenenue xupoB. MbLI4 KaK COJIM BBICIIMX KaPOOHOBBIX KHCIIOT.

Mororiie cBoMcTBa MbLIA.

CuHTe3 cl0KHOTO ddupa.
I'maponus xupos.

N

Tema 1.15.YreBoabl.

[IpakTnueckas pabora

VYrneoabl. Knaccudukarus yrieBoaos. @u3ndeckue CBONCTBA U
HaX0XJEHHE YIJIeBOJI0B B pupoje. [1roko3a Kak ajbJeru10CIupT.
XUMHYECKHE CBOMCTBA TIIIOKO3BL: ayuIuposanue, aiKuiuposanue,
CIUPTOBOE U MOJIOYHOKHUCIIOE OpokeHne. DKCIepUMeHTaIbHbIE
JTI0Ka3aTeNIbCTBA HAIMYMS abJETHJIHON U CIUPTOBBIX TPYII B TIIOKO3E.
[Tonyuenue rioko3bl. Ppykmosa Kax uzomep 2nokosvl. Pubosa u

Oe3okcupubosa. Baxkueiimue mucaxapuibl (caxaposa, 1aKkmo3a, Maibmo3d),

UX CTpOEHHE U PU3NYECKUE CBOMCTBA. [ MIapoIn3 caxapossl, 1aKmo3sl,
Manvmo3swvl. Kpaxmal u nemoso3a Kak 0MoJ0riueckrue moJIMmMephl.
XUMHYeCKHE CBOMCTBA KpaxMaia (THAPOJIN3, KayeCTBEHHAs peaKius ¢
HOZ0M Ha Kpaxmall U ee IpUMEHEHHE ISl OOHApYyKEHUsS Kpaxmaia B
MPOJIyKTaX MUTaHUsI). XUMHUECKHE CBOICTBA LIEIUIIONI03bI: THAPOIIU3,
oOpa3oBaHue cI0XKHBIX 2QupoB. [IpuMenenue u Guosioruyeckas pojib
yriaeBo0B. OKUCIIEHHE YIIIEBOIOB — HCTOUYHUK SHEPTUH JKHUBBIX
opranu3MoB. [ToHsTHE 00 UCKYCCTBEHHBIX BOJIOKHAX Ha MpUMEpe
al[eTaTHOTO BOJIOKHA.

I'unponus yrieBo1oB.

Temal.16.Unentudukanus
OpraHUYEeCKUX
COCIUHEHUM.

I'eneTnyeckas cBs3b MCKAY KJIaCCaMH OPraHNYICCKHUX coequHeHu. Tumel
XUMHUYCCKUX peaKI_lI/Iﬁ B OpFaHquCKOﬁ XUMUU.




[IpakTuyeckas pabora

Pemenne OKCIICPUMCHTAJIbHBIX 3a/la4 Ha paCliO3HAaBAHUC OPraHUYCCKUX
BCIICCTB

Tema.1.17. AMuHbI

Awmwunsl. [lepBudHbIe, BTOPHYHBIC, TPETUYHBIEC aMHUHBI. Kitaccupukanus
aMHHOB 10 TUITY YIJIEBOJOPOJIHOTO PAJIUKAJIA U YUCIY AMUHOIPYIII B
MOJIEKYIE. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MTPEIEIbHBIX
aMUHOB. PU3HYECKUE CBOMCTBA aMUHOB. AMUHBI KaK OPraHUYECKHe
OCHOBAHUS: PEaKLUU C BOJAOH, KuciaoTtamu. Peakiust ropeHus. AHUIUMH Kak
MpeACTaBUTENh apOMaTUYECKNX aMUHOB. CTpoeHue aHwinHa. [I[puauHsel
ocJ1abJieHUsl OCHOBHBIX CBOMCTB aHWJIMHA B CPAaBHEHUM C aMUHAMHU
MPEETbHOTO psiia. XMMHUUYECKUE CBOMCTBA AaHWJIMHA: B3aUMO/ICHCTBUE C
KHCJIOTaMH, OpOMHOM BOIOMU, okucaeHue. [lonydenrne aMuHOB
ATKWINPOBAHUEM AMMHUAKA U BOCCTAHOBJIEHUEM HUTPOIPOU3BOIHBIX
yri1eBo10po1oB. Peakuust 3ununa. [IpuMeHeHre aMuHOB B
(hapmaleBTHUECKON MPOMBIIUIEHHOCTH. AHUIUH KAK Cbipbe OJisl
npou3eoocmea aHunuHoswix kpacumeneu. Cunmeswvl Ha OCHO8E AHUTUHA.

Tema 1.18..AMHHOKHUCIOTEI

[IpakTueckas pabora

AMuHOKHUCTOTH 1 6enku. CocTtaB 1 HOMeHKIaTypa. CTpoeHue
AMUHOKHCIIOT. ['OMOJTIOTHUeCKui psiji TpeAeIbHBIX aMHHOKHUCIIOT. M30Mmepus
npeoenvHblx amuroxuciom. @U3ndecKkre CBOMCTBA MPeIeIbHbIX
AMUHOKHCIIOT. AMMHOKHCIIOTHI KaK aM(OTEpHBIC OPraHUIECKHE
coequuenus. CuaTtes nentuaoB. IlenTunHas cB3b. buonornueckoe
3HAYECHHE (-aMHUHOKHUCIOT. O0acTH MPUMEHEHUS aMHHOKHUCIIOT. benkmkak
npupoiHbie ouononumepbl. CocTaB U cTpoeHue 0ekoB. OcHoBHblEe
amuHokuciomsl, 0Opasyowue beiku. XaMAYeCKUe CBOMCTBA OEIIKOB:
TUAPOJIN3, ACHATYpaIlusl, KaueCTBEHHBIC (I[BETHBIE) PEAKIIMU Ha OCTIKHU.
[IpeBparienus 6eKOB MUK B opraHu3Me. buonorndeckue GyHKIum
OeNKOB. /[ocmudiceruss 8 u3yueHuu CmpoeHus u CuHmesa 0eiKoa.

HccnenoBanue cBOUCTB OEIKOB.

JP 2, JIP 4,
JIP 7-10, JIP
13

MP 8, MP 9

Temal.19.
AzoTtcoaepkaiue
reTePOIMKINYECKIE
COEJTMHEHMUSI.

A3oTcoepxalliye reTepourKiInyeckue coequuenus. [luppon u nupuans:
3IIEKTPOHHOE CTPOCHUE, APOMATHUECKUI XapaKTep, pa3nyue B MPOSIBICHUN
OCHOBHBIX CBOMCTB. HyKkI€MHOBBIE KUCIOTHI: COCTaB U cTpoeHue. CTpoeHue
HykineotuaoB. CoctaB HykiaenHoBbIX kucnoT (JJHK, PHK). Pons




HYKJIICMHOBBIX KHUCJIOT B ) KU3HCACATCIbHOCTH OPraHUu3MOB.

Temal.20.
BricokoMonekynsipabie
COCIMHEHMUS.

BricokoMosnexynsipubie coenuHenusi. OCHOBHBIE MOHSATHUS
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUIN: MOHOMED, MOJUMEP, CTPYKTYPHOE
3BEHO, CTeNeHb nojauMepusanuu. Kimaccudukanus nomumepoB. OCHOBHBIE
CTIOCOOBI OJTYYEHHUST BEBICOKOMOJICKYJISIPHBIX COSAMHEHUI: peaKknu

MOJIMMEPHU3aLUH U NOJMKOHAeHcauuu. CTpOoEeHUE U CTPYKTypa MOJIUMEPOB.

3aBUCUMOCTb CBOMCTB IOJIMMEPOB OT CTPOECHUSI MOJIEKYIL.
TepmorutacTHYHbIE U TEPMOPEAKTUBHBIE NIOJIMMEpBI. [IpoBoasmme
OpPraHu4eCKucC MOJIMMEPHI. Kommo3urHarie MaTCpualbl. HepCHeKTI/IBBI
HCII0JIb30BAaHUSI KOMIIO3UTHBIX MaTepuaiioB. Kitaccugukaiys BoJIOKOH.
CHHTETHYECKHE BOJIOKHA. HOJ’H/IB(l)I/IpHBIe U IIOJIMaMUIHBIC BOJIOKHA, UX
cTpoeHue, cBoiicTBa. [IpakTHyecKkoe UCoIb30BaHUE BOJOKOH.
CuHTeTHYEeCKHE TUICHKH: H30JA0us IJ1d ITPOBOJIOB, MeM6paHI)I I
OIPCCHCHUA BOABI, 3allIUTHBIC TUICHKW JJI aBTOMO6I/IJ'IeI7I, IJI1aCTBIPH,
XUpYyprudeckue noBsi3ku. HoBple TEXHOIOTUHU AATBHENIIETO
COBCPHICHCTBOBAHUSA IMMOJIMMCPHBIX MAaTCPUAJIOB

[TpakTuueckas padota

Pacmo3naBanue miacTMacc 1 BOJIOKOH.

Pasnen 2. Teopernueckne 0OCHOBbI XMMHUM

Tema2.1.CrpoeHune
BEIIECTBA.

Crpoenue BemectBa. CoBpeMeHHast MOAENIb CTPOCHHS aToMa. [lyanu3m
a1eKTpoHa. Keanmosvie yucna. Pactipenenenue 3JeKTpOHOB MO
SHEPreTUYECKUM YPOBHSAM B COOTBETCTBUU C MPUHIIMIIOM HAaUMEHbBIIEH
SHEPTHH, MpaBWJIOM XyHa U npuHIunoM [laynun. Oco6eHHOCTH CTPOCHUS
SHEPTEeTUYECKUX YPOBHEH aTOMOB d-3JIEMEHTOB. DJIEKTPOHHAS
KoHburypanus aroma. Kitaccudukanus XuMAYECKHX JIEMEHTOB (s-, p-, d-
anemMeHThl). OCHOBHOE M BO30YXJICHHBIC COCTOSIHUS aTOMOB. BajieHTHBIE
31eKTpoHbl. [lepuouueckas cucreMa XMMUYECKUX 2JIEMEHTOB

.. Menneneesa. ®uznueckuit cMbicha [lepronueckoro 3akoHa

J.N. MenaeneeBa. [IpyuunHbl 1 3aKOHOMEPHOCTU U3MEHEHUS CBOMCTB
3JIEMEHTOB U UX COCAMHEHUH 1O MEpUOAAM U FPYIIIaM.
MupoBo033peHUeCcKOe U HaydHOE 3HaueHue [leproanyeckoro 3akoHa

J.U. Menneneesa. [Ipocnosvl [[.U. Menoeneesa. Omxpwimue nHogbix
XUMUYECKUX DIIEMEHMOE.

JP 2, JIP 4,
JIp 7-10, JIP
13

MP 8, MP 9




Tema2.2. DneKkTpoHHas | DIIEKTPOHHAS MPUPOJIa XUMUYECKOHN CBA3U. DJIEKTPOOTPUIIATEIIBHOCTD.

Ipupoaa xuMudeckoit | KoBaeHTHas CBs3b, €€ PA3HOBUAHOCTH U MEXaHU3MbI 00pa30BaHuUs

CBSI3U. (0OMeHHBII U TOHOPHO-aKLIEeNTOPHbIH). MoHHas cBs3b. Metammnueckas
cBsi3b. BosopoiHast cBs3b. Medxcmonexynsaphvie 83aumooeticmeaust.

Tema2.3. Kpucranmuueckue u amop¢HbIe BelmecTBa. THITBI KPUCTATUTNIECKAX

Kpucrannnueckue U | pelIeToK (aToMHasi, MOJIEKYJIsIpHAs, HOHHAsI, METAIIINYECKas ). 3aBUCUMOCTh

amop(dHEIC BeIecTBa

(U3NIECKUX CBOMCTB BEUIECTBA OT THUIIA KPUCTAIMYECKON PEIIETKH.
[Tpuumab MHOTOOOpa3us BemecTB. COBpeMEHHBIE MPEICTABICHUS O
CTPOEHUM TBEPbIX, KUIKUX U ra3000pa3HbIX BelecTB. JKuokue
Kpucmanivl

Tema2.4. XumMuueckue
peaKIuu.

XuMHYecKue peakliuy. 'oMmoreHHble U rereporeHHble peakiinu. CKopocTh
peaxiuu, ee 3aBUCUMOCTh OT PA3IMYHBIX (PAKTOPOB: MIPUPOIBI
pearupyrouux BelecTB, KOHIIEHTPAIMH pearupyoiux BelecTs,
temneparypol(npaBuio Bant-I'odda), miiomaan peakimoHHOH
MMOBEPXHOCTH, HAIMYHS KaTaln3aTopa. DHEPrus akTUBaLUU.
Axmueuposannuiii komniexc. Katanuzatopsl u katanus. Poib
KaTaJIn3aTOPOB B IPUPOJIE U IPOMBIIIJIEHHOM ITPOU3BO/ICTBE.

[TpakTrueckas padota

Pacuets! TerioBoro s dexra peakuu.

Tema2.5. Temnnoseie
3 deKThI XUMHUYCCKUX
peaKIui.

Tlouamue 06 sumanvnuu u sumponuu. nepeusi I uboca. 3akon I'ecca n
ciencTBus u3 Hero. TermsoBbie 23pPeKThl XUMHUUECKUX PEeaKLUH.
Tepmoxumuueckue ypaBHeHUss. OOpaTUMOCTh peakiuii. XUMHUYECKOe
paBHOBecHe. CMellleHne XUMUYECKOTO PaBHOBECHSI MO/ IEHCTBUEM
pa3nuYHbIX (PAKTOPOB: KOHIEHTPALIUU PEAreHTOB WM MPOIYKTOB PEaKIuHy,
JaBJICHUs, TeMepaTypsl. Posib cMeleHus: paBHOBECHS B TEXHOJIOTUYECKUX
rporeccax.

Tema2.6.[luctiepcHblie
CUCTEMBbI

JHucnepcHbie cuctembl. Konnouonsie cucmemol. VICTUHHBIE paCTBOPBIL.
PactBopenue kak Gpuanko-xumudeckuit mporecc. CriocoObl BEIPAKEHUS
KOHIIEHTPAILIUHU PACTBOPOB: MaccoBasi J0Js1 PACTBOPEHHOTO BEILIECTBA,
MOJAPHAS U MONANbHAS KOHYeHmpayuu. Tump pacmeopa u mumposanue.

IIpakTuyeckas pabora

PacdeTsl MmaccoBoil qou (MaCCBI) XUMHUYCCKOT0O COCAMHCHUSA B CMCCH.




Tema2.7.Peaknuu B
pacTBOpax MEKTPOIHUTOB.

Peakunu B pacTBOpax 3yeKTposiuToB. KauecTBeHHbIE peakiiiy Ha HOHBI B
pactBope. KucinoTHo-ocCHOBHBIE B3aUMOJICHCTBUS B PACTBOPAX.
AmboTepHOCTD. Monnoe npouszsedenue 800bl. Booopoonulil noxazameisb
(pH) pacmeopa. I'naponus coield. 3HaYCHHE THAPOIU3a B OMOIOTHIECKUX

0OMEHHBIX mnmponeccax. HpI/IMeHeHI/Ie TuapoJiM3a B IPOMBIIIJICHHOCTH.

Tema2.8. DNeKTpoJIn3
pacTBOpPOB ¥  PAaCILIaBOB
conen

OKHCIUTENEHO-BOCCTAHOBUTEIIHLHBIC peaxkuu B pupoJie,
MIPOM3BOJICTBEHHBIX IpOILecCaX W JKU3HEACATEIHbHOCTH OPraHU3MOB.
OKucIumenbHo-60CCMAHOBUMeENbHbIL  NOMeHyuan  cpeovl.  /Juazpamma
Ilyp6s. TloBenenne BelecTB B cpefax ¢ pa3HbIM 3HaueHueM pH. Metobt
AIIEKTPOHHOTO H 371eKMpPOHHO-UOHHo20 OanaHca. ['abBaHWYECKUN JIEMEHT.
XUMHUYECKUE HCTOYHHKU TOKa. Cmanoapmubvlli 86000pPOOHbIU INEKMPOO.
CmaHnoapmuulil 91eKmMpOoOHbIL nomeHyuan cucmemsl. Pad cmanoapmuwvix
INEKMPOOHBIX NOMEHYUAN08. Hanpasnenue OKUCIUMENbHO-
80CCMAHOBUMENbHBIX peaKyuu. DIIEKTPOJIN3 PaCTBOPOB U PACILIABOB COJIEH.
[IpakTHdeckoe TPHUMEHEHUE JJICKTPOJH3a JUISl TOJNyYEHUS IIEI0YHBIX,
IISJIOYHO3EMEIBHBIX METAIOB U aTfoMUHUA. KOopposus MeTayuioB: BHJIBI
KOPPO3HH, CIIOCOOBI 3aIUTHI METAJUIOB OT KOPPO3UH.

Pa3znesa 3.0cHOBBI HeOpran

HYeCKOH XUMHHU

Tema 3.1. Oo6i1mas
XapaKTepUCTHUKA
anemeHTOB |A—IIA-Tpymm.

O6mras xapakrepuctuka 31eMeHToB | A—lA-rpynmn. OKCHIbI 1 IEPOKCHIBI
HaTpus ¥ Kanus. PacriosHaBaHue KaTHOHOB HAaTpHs U Kanus. Coiu HaTpus,
KaJIusl, KaJbIMs U MarHHs, UX 3HAYEHUE B PUPO/IC U )KU3HU YeJIOBEKa.
JKecmrocmov 60061 u cnocobw ee ycmpanenus. Komniexchuvle coeounenust

anmoMunus. Anromocunuxamat.

JIP 2, JIP 4,
JIP 7-10, JIP
13

MP 8, MP 9

Tema 3.2 Meramsl 1B—
VIIB-rpymnn

Mertamnst 1B-VIIB-rpynn (mens, nuHK, XpoMm, Mapraneir). OcoOeHHOCTH
cTpoeHust aromoB. O0mmue pusnveckre u XuMUYECKUEe CBOMCTBA.
[Tonyuenue u npumenenue. OKCUABI U TUAPOKCUIBI 3TUX METAJLIOB,
3aBHCUMOCTb X CBOMCTB OT CTEIICHU OKHCIICHHS dIeMeHTa. BaskHeiimue
conu. OKuCIUTEIHHBIE CBOMCTBA COJIEH XpOoMa U MapraHIla B BBICIIEH
CTETIeHU OKUCIEeHUSI. KomnieKcHble coeOUuHenUst Xpoma.

Tema 3.3. Oo61mas

Oomas xapakTepuctuka meMeHToB |V A-rpymnmnel. CBONCTBA, MOTy4YeHUE U




XapaKTepUCTHUKA
aneMeHTOB |V A-rpynmnst

npuMeHeHue yris. CHHTe3-Ta3 Kak 0CHOBA COBPEMEHHON MPOMBIIIICHHOCTH.
AKTHBUPOBAHHBIHN YTOJib Kak afcopOeHT. Hanocmpykmypwi. Mupogvie
oocmudiceHus 8 001ACMU CO30AHUSL HAHOMAMEPUANO8. DNEKMPOHHOE
cmpoeHue MoaeKyibl yeapHoz2o 2asa. I[lonyuenue u npumenenue y2apHozo
2aza. buonorunyeckoe neiicteue yrapuoro raza.Kapouapl kanbuus,
anmoMuHMA U kene3a. Kapbonatel u rusipokapOooHatel. Kpyeosopom
yenepooa 6 HCusoll u Hexcugotl npupooe. KauecTBeHHas peakiius Ha
kapOoHaT-uoH. PU3nyYecKre u XUMHUECKHE CBOICTBAa KpeMHHUs1. CHIIaHbl U
cunuuel. Oxeng kpemuust (IV). KpemuueBbie KUCIOTHI M UX COJIM.
CunukaTtHbIe MUHEPATBI — OCHOBA 3€MHOM KOPBHI.

Tema 3.4.
XapaKTEPUCTUKA
2JIEMEHTOB V A-Tpymniisl

Oo6imas

O6mas xapakrepuctuka aneMeHToB VA-rpymnmnbl. Hutpuasl. KauectBennas
peaknus Ha MIOH aMMOHHS. A30THasi KUCIIOTa KaK OKUCIHTENb. HUTpaThl, nx
(u3nyeckue 1 XuMUYeCKHe CBONCTBA, MpuMeHeHue. CBOMCTBa, IOJTyUeHHE
u npuMeHenue gpocdopa. Pochun. PocopHsie u noaupocHopHbIe
KHUCIOTHL. brosornaeckas pois docdaTtos.

Tema 3.5.
XapaKTePUCTHKA
anemeHTOB VIA-Tpymibt

Oo6imas

O6mas xapakrepuctuka anemMeHToB VIA-rpynmnel. OcoOble cBoicTBa
KOHIICHTPUPOBAHHOM CEpHOM KUCIOTHL. KauecTBeHHbIE peakliy Ha
cynbdua-, cynbpur-, u cynbdar-uoHbI.

Tema 3.6.
XapaKTepUCTHUKa
anemeHToB VIIA-rpymmst

Oo6r1mas

O6mras xapakrepuctuka 31eMeHToB VIIA-rpynmel. OCOOEHHOCTH XUMUH
¢dropa. ['amoreHoBOIOPOIbI M UX TOJTydeHHE. [ aTOreHOBOIOPOTHEIE
KHCTIOTHI M UX coi. KauecTBeHHBIE peakiiy Ha TajJoreHU1-HOHBIL.
Kucnopoacoaepxaiue coequHenus xiaopa. [I[pumenenne raioreHoB u Ux
BOKHEHIIINX COCIUHEHUN.

bracopoonsie eazwvi. [Ipumenenue 61a20poo0HbIX 2aA308.

[IpakTueckas pabota

KadgecTBeHHBIE PE€aAKIIMK Ha raJJOorCHUA-NOHBI.

Tema3.7.CBolicTBa
MIPOCTHIX BEIIECTB

3aKOHOMEPHOCTH B U3MEHEHUHN CBOMCTB MPOCTHIX BEIIECTB, BOJOPOIHBIX
COCIMHCHUH, BBICIIUX OKCUIOB U TUAPOKCHI0B. neHTuduKams
HEOPraHMYECKHUX BEIIECTB U HOHOB.

Paznen 4. Xumud u JKM3HbL

Tema4.1.UcTouyHnKu
XUMHUYECKON MHPOPMAIHIH.

Hayunble Meroapl Mo3HaHMA B XUMHM. VICTOUHHMKM XHMHYECKOH
uHpopmanuu. [lonck wHpOpMaluu MO Ha3BaHUAM, HJEHTH(]UKaTOpam,
CTPYKTYpHBIM (opMynaM. XHUMHUYECKUN aHAJIU3, CUHTE3, MOJEIHpPOBAHUE
XMMHMUYECKHX  TPOLECCOB M SBJICHMM  KaKk  METOAbl  HAy4HOIO




no3HaHus. Mamemamuueckoe ModeﬂupoeaHue npocmpanHCmeerHo2co
CMpO€eHUs  MOJEKY/l Op2aHUvYecKux eeujecme. COGp@MeHHble d)LL?MKO'
Xumudeckue memoovl YCmaHoeJleHUA cocmaesa u CmpyKmypbl 6eecmse.

Tema.4.2. XUMus
310POBBE.

Xumus u 310poBke. JlekapcTBa, GepMEHTHI, BATAMHHBI, TOPMOHBI,
MHHEpaJIbHbIE BOBI. [IpoGieMbl, CBsI3aHHBIE C TPUMEHEHUEM
JICKapCTBEHHBIX MTpermapaToB. BpeaHbie NPUBBIYKY U PAKTOPBI,
paspylarnme 310poBbe (KypeHue, ynoTpedaeHne aaKorois, HApKOMaHus).
Pammonansuoe nuranue. [Inmessie 1o0asku. OCHOBEI ITHIEBOM XUMUM.

[IpakTnueckas pabota

Hccnenosanue muiieBbIx 100aBOK.

Tema.4.3. Xumus
MEIULIMHE.

Xumus B MeaunuHe. Pa3zpaboTka nexapcTB. XUMUYECKHE CEHCOPbl. XUMHUSI B
MMOBCEAHEBHOM KM3HU. MOIOIIME U YUCTAILIME CpENICTBA. PeneiienTsl,
MHCEKTUIUBI. CpecTBa TUYHOU TUTHEHBI U KocMeTuKH. [IpaBuiia
0e30macHO# pabOThI C IKUMH, TOPIOUNMH U TOKCHYHBIMU BEIIIECTBAMH,
cpencTBamMu OBITOBOW XUMHH.

[TpakTuueckas padota

XUMHSI KOCMETHYSCKHUX CpEACTB.

Tema.4.4. XuMus
CEJILCKOE XO3SIUCTBO.

XHUMHS U CEJIbCKOE X03SIMCTBO. MUHEpaIbHBIC U OPTaHUYECKHUE YAOOPEHUSI.
CpencTtBa 3alUThl pACTCHUN.

Tema.4.5. XuMus
MIPOMBIIIIICHHOCTH

XuMmus B poMbliieHHOCTH. OO1Iue mpeIcTaBiIeHNs O MPOMBIIUIEHHBIX
croco0ax MoJy4eHHs] XMMUYECKUX BEUIECTB (Ha MpUMepe MPOU3BOACTBA
amMmMuaka, cepHoil kuciotsl). [IpomblinenHas opranuueckast Xxumusi. Ceipbe
JUIS OpraHu4ecKoi mpoMbIlIeHHOCTH. [IpoGieMa 0TX0/10B ¥ TOGOUHBIX
npoykToB. Hanbosee kpynmHOTOHHAXKHBIE TPOU3BOJICTBA OPraHUYECKUX
coenuHeHuil. YepHas u uBeTHas MeTautyprus. CTeKIo U CUIMKaTHAs
MIPOMBIIITICHHOCTb.

Tema.4.6. Xumus
JHEPreTHKa

Xumus 1 3HepreTuka. [IpupoiHble HCTOYHUKH YTII€BOIOPOIOB.
[Tpupoaublii 1 MONMYTHBIN HEPTAHOM ra3bl, UX COCTaB U HCIOIb30BAHHE.
CocraB HedTu u ee nepepadoTka. Hedgrenpoaykrsl. OkTaHOBOE YHCIIO
6ensuHa. OxpaHa OKpyKarolen cpe/ipl pu HedrenepepadoTke u
TPAHCTIOPTUPOBKE HEPTETPOAYKTOB. ATTbTEpPHATUBHBIC HICTOYHUKH SHEPTUH.




Tema.4.7.

XUMHS

CTPOUTCIILCTBC.

B | Xumus B ctpourenberBe. Llement. beron. [Togbop onTumanbHbIX 1
CTPOUTEIIBHBIX MATEPUAJIOB B IIPAKTUYECKOM AEATEIBHOCTU YEJIOBEKA.

Tema.4.8. Xumusa

1 | XUMHS ¥ DKOJIOTHS. XUMHYECKOE 3arpA3HEHUE OKPYXKAIOIIEH CPEIBI U €T 2

9KOJIOT S nocnencTBus. Oxpana ruapocdepsl, HOYBbL, aTMochepbl, GIopsl U GayHbI
OT XMMHUYECKOT'O 3arpsI3HEHMSL.
Hroro 147
2.3. XAPAKTEPUCTHUKA OCHOBHbBIX BUOB YYEBHOU JEATEJBHOCTHU CTYAEHTOB
Conep:xxan | Koa-Bo XapakTepucTHKA OCHOBHBIX BU/I0B J1eSITeJIbHOCTH CTYJAE€HTOB
ue 4acoB (Ha ypoBHe yueOHBIX JeicTBUII)

00y4eHust
BBenenne 2 pacKpbIBaTh Ha npumepax poJIb XUMUU B (hopMupoBaHUn COBpEMEHHOMU Hay4YHOM

KapTUHBIMUPAUBIPAKTHUECKONACSITETbHOCTUYEIIOBEKA, B3aMOCBA3bMEXK Ty XUMUEHUAP YT UMUECTECTBEHHBIMUHAYKAMH;
Paznen 1 90 aHAJIN3UPOBATh COCTaB, CTpPOCHHE u CBOICTBA BEIIECTB, MIPUMEHSIS TMIOJIOKEHUS
OCHOBBI OCHOBHBIXXMMHUYECKUXTEOPH I : XUMUYECKOTOCTPOCHUSIOPraHUnYeCKuXcoeNMHeHnHA. M. byTiiepoBa,XuMHU4eckoil  CBSI3U;
opranmyec yCTaHABIUBATh MPUUMHHO-CJIEICTBEHHBIEC CBSI3U MEXK/y CBOMCTBAMH BEIIECTBANEr0COCTABOMUCTPOCHUEM;
N —— MPUMEHSTHIIPABUIACHCTEMATHYECKONMEK TyHAPOJHOMHOMEHKIIATYPhIKAKCPEACTBAPA3TNUCHUAUUICHTH (KA BEIIIEC

TBIIOHUXCOCTAaBYUCTPOCHUIO,
COCT&BJ’IHTLMOJ'IeKyJ'ISIpHI)ICI/ICprKTypHBICq)OpMy.TIBIOpl"aHI/I‘leCKI/IXBeH_[eCTBKaKHOCHTeHeﬁHHq)OpMaHHHOCTpOGHI/II/IBeH_[e
CTBa,erOCBOfICTBaXI/IHpI/IHaI[J'Ie)KHOCTI/IKOHpeI[eJIeHHOMYKHaCCYCOe,Z[PIHeHPIfI;

OOBSACHATH npupoay u CITOCOOBI O6pa3OBaHI/IH XHMHUYECKON CBSI3U: KOBaJCHTHOM HOJ'ISIpHOfI,I/IOHHOI\/’I,BOI[OPOI[HOI\/’I —




CLIEJIBIOOTIPEAETCHUSIXUMUYECKOMaKTUBHOCTHBEILIECTB;
XapaKTepU30BaThPU3NUECKUECBONCTBAOPraHMUECKIXBEIIECTBUYCTAHABIMBATh3aBUCHMOCTb(PH3MUECKIXCBOMCTBBEIIEC
TB OTTUIIAKPUCTAIIINYECKOUPEILIETKH;

IIPUBOIUTHIIPUMEPBIXUMUYECKUXPEAKIIMM, PACKPBIBAIOIINXXAPAKTEPHBIEXUMUYECKUECBOIICTBA OPraHUYECKUX BELECTB
M3YUYEHHBIX KJIACCOB C LIEJbI0 UX UIACHTU(DUKAIIMH U 00bSICHEHUSI00IaCTUIIPIMEHEHHS,
OTPEENATbMEXaHU3MPEAKIIMMB3aBUCUMOCTHOTYCIIOBUMIIPOBEIEHUSA PEAKIIUMUIIPOTHO3UPOBATh BO3MO>KHOCTh
MIPOTEKAHUSI XMMHUYECKUX peakluii Ha OCHOBE TUIIA XUMUYECKONCBA3MUAKTUBHOCTH PEAareHTOB;
000CHOBBIBAaTHIIPAKTUYECKOEUCII0Ib30BaHUEOPTAHNYECKUXBEILECTBUUXPEAKLIUHBIIPOMBIIIIEHHOCTUUOBITY;
BBITIOJTHATH XUMUYECKUH AKCIEPUMEHT 1o pacro3HaBaHUIO U HOJIyYEHUIO
OpraHMYECKUXBEIIECTB,0THOCALIMXCAKPA3TNYHBIMKIIACCAMCOEIMHEHU,BCOOTBETCTBUUCIIPaBUIIAMUUIIpeMaMK0e30na
CHOMpPabOTHICXMMUYECKUMHBEILIECTBAMUY J1a0OPAaTOPHBIMOOOPYAOBAHUEM;

MIPOBOJIUTH pacueTsl Ha OCHOBE XUMHYECKUX bopmyn u yYpaBHEHUH peaxiuii:
HaX0XJACHUEMOJIEKYIISIPHON(OPMYIIBIOPTaHUYECKOTOBEIIECTBANOETOTIIOTHOCTUMMACCOBBIMAOISIMAIIEMEHTOB,BXO AN
XBET0COCTAaB,MIIMIONPOTYKTaAMCIOPaHUS;

MCIO0JIb30BAaTh METO/Ibl HAYYHOTO MO3HAHMS: aHAJIU3, CHHTE3, MOJEIIMPOBAHNE XUMUUYECKUXIIPOLIECCOB U SIBIEHUN — MTPH
pelieHnu y4eOHO-UCCIIE0BATENbCKUX 3a1a4 1o W3YYEHUIO
CBOMCTB,CIIOCOOOBIONYYEHUSMPACTIO3HABAHUIOPTaHUUECKUXBEIIIECTB;
BIIaIEThIIpaBMUIaMH0€301aCHOT000palIeHUSICEIKUMU,TOPIOYMMHUUTOKCUYHBIMUBEIIIECTBAMH;
OCYILIECTBISATHIIOMCKXUMHUYECKOMMH(POPMAIIUMTIOHA3BAHUSIM, UICHTU(PUKATOPAM,CTPYKTYPHBIM(POPMYIaMBEIIECT B;
aHATM3UPOBATh peaxkuuu TOpEeHHUs BEIIIECTB,COAEPKAIINX YIJIEBOAOPOIBI, Kak OJIHUX
M3TEXHOTE€HHBIX3arpsI3HUTEIeHaTMOC(HEPbIPErHOHA;

OOBSICHATH  pOJIb  PEaKUMHd  TOpEHHs  aleTWIeHa B CBapke M pe3ke  METAIOB U CIUIABOB
HanpeanpusITHsIX YensionackoobmacTy.

OOyuaromuiics Ha yri1yOJI€eHHOM YpPOBHE HOJIyYUT BO3MOKHOCTb
Hay4YUThCs: (POPMYIUPOBATHLEIBUCCIIEIOBAHNUS, BBIABUTaTHUIIPOBEPSITHIKCIIEPUMEHTAIIBHO

TUIOTE3bl O  XMMMYECKMX  CBOMCTBAaX  BELIECTB Ha  OCHOBE MX  COCTaBa U CTPOEHHA,  HX
CIOCOOHOCTUBCTYNAThBXMMUYECKHEPEAKIINN,0XapAKTEPEUIPOAYKTAXPA3IUYH BIXXUMUUECKUXPEAKLIU A
CaMOCTOATEJIbHOIIJIAHUPOBATHUIIPOBO AU THXUMUYECKUEIKCIIEPUMEHTHICCOOII0IEHUEMITPaBIIIOE3011aCHOHPaOOThICBELE
CTBaMMUIIA00PAaTOPHBIMOOOPYIOBAaHHEM;
HMHTEPIPETUPOBATHIaHHBIEOCOCTABEUCTPOCHUHUBELIECTB,10Jy4€HHBIECIIOMOILbIOCOBPEMEHHBIX(PU3UKO -
XUMUYECKUXMETO0B;

Pazpean 2.
Teopernue
CKHe
OCHOBBI

22

YCTAHABJIMBATbIIPUYIUHHO-CIICACTBCHHBICCBA3U MCEKAY CTPOCHHUEMATOMOBXUMUUYCCKUXIJICMCHTOB W IMNECPHUOAUYCCKUM
N3MCHCHUCM CBOICTB XUMHWUYCCKHUX 9JICMCHTOB u ux COeIUHEHUI
BCOOTBeTCTBI/II/ICHOJ'IO)KeHI/ICMXI/IMI/I‘ICCKI/IX&TIGMCHTOBBHepHOﬂquCKOﬁCHCTCMe;

AHAJIN3UPOBATH COCTaB, CTPOCHUC u CBOMCTBaA BCIICCTB, IIPUMCHS L TITOJIOKCHUA




XUMMHU OCHOBHBIXXMMUYECKUXTEOPUI:CTPOECHUSIATOMA, XUMUYECKONCBA3H,3JIEKTPOJIUTHIECKON U CCOLUALIMMKUCIIOTUOCHOBAHU
1;yCTaHABIMBATHIIPUUMHHO-CJIEICTBEHHBIECBS3UMEKIYCBOMCTBAMUBEIIIECTBA HETOCOCTABOMUCTPOCHHUEM;
OOBSICHATD IpUpoOY u CHoCcOOBI oOpa3zoBaHus XUMHUYECKON CBS3U: KOBaJICHTHOU
(TmoJIIpHOM, HEMOJIAPHON ), HOHHO M, METAIITUYECKO M, BOJOPOTHON—CLIETBIOOIPEACTICHUSIXUMUYECKOMAKTUBHOCTUBEIECTB;
XapaKTepH30BaTh(hU3MUECKUECBONCTBAHEO PraHNYECKIXBEIIECTBUYCTAaHABIMBATH3aBUCUMOCTh(U3NIECKIXCBOKCTB
BEIIECTBOTTUIIAKPUCTAIINYECKONPEIIETKH;
OTIpeIeAThMEXaHU3MPEAKITUNB3aBUCUMOCTHOTYCIIO BUMITPOBEICHUSIPEAKITUUUTIPOTHOZUPOBATH BO3MOXKHOCTh
MPOTEKAHUSI XUMUYECKUX PEAKIIUN Ha OCHOBE THUIIA XUMHUYECKOMCBI3UMMAKTUBHOCTUPEATEHTOB;
YCTaHABJIMBATh 3aBUCUMOCTH CKOPOCTH XMMHYECKOW pEaKIMH U CMEHIEHUS XUMHYECKOTOPABHOBECHUSI OT Pa3IUYHBIX
(haKTOpOB C TENBIO OTIPEICTCHUS ONTUMATBHBIX YCIOBUN MPOTEKAHUAXUMUYECKUXITPOIIECCOB;
OTpeIeNAThXapaKTePCPEIBIBPE3YIbTATET U IPOIN3aHEOPTaHUIECKUXBEIIECTBUTIPHUBO U THITPUMEPHITHAPOTH3ABEIECTBB
MOBCETHEBHOMKU3HUYETIOBEKA, ONOIOr HTYECKUX0OMEHHBIXITPOIECCAXUITPOMBIIINIEHHOCTH;
MIPUBO TUTHITPUMEPBHIOKUCIUTEIHHO-
BOCCTaHOBUTEIbHBIXPEAKIIMUBIIPUPO/IE, TPOU3BOICTBEHHBIXITPOIIECCAXUKUZHENCATEILHOCTUOPTaH U3MOB;
MPOBOIUTHPACUETHIHA
OCHOBEXMMHUYECKUX(POPMYIINYpaBHCHUUPEAKITHI : pacueTHIMaCCOBONI0JIM(MACChl ) XMMHYECKOTOCOETMHEHUSIBCMECH ;pac
YETHITETUIOBOTOA (D (PEeKTapeakInu;pacyeThio 0heMHBIXO THOIIIEHUUTa30BIPUXUMUYECKUXPEAKITHSX;
yCTaHABIIWBAThH B3aUMOCBSI3b MEXTY JIEATEIIbHOCTHIO YyeJoBeKa u COCTOSIHHEM
OKpY>Karolencpe b, I0Ka3bIBaTbPOJIbaHTPONIOTEHHOT 0 (PaKTOpaB3arpsi3HEHUHMOKpYXKatoliecpe AbITpe AMPUATHIMUYEPH
OMHUIBETHOMMETAILTYPTUH Y paJlaHAITPUMEPEOKUCITUTETLHO -BOCCTAHOBUTEIbHBIXPEAKITUH.
MIPOTHO3UPOBATH BO3MOJKHOCTh MIPOTEKaHUs OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX
PEeaKIMii,JIeKaIMXBOCHOBENPUPOHBIXUIIPONU3BOACTBEHHBIXIIPOLIECCOB.
Pasnen 16 YCTaHABJIMBATHIIPUYUHHO-CIICICTBEHHBIECBSI3U MEXJY CTPOCHUEMATOMOBXMMHUYECKUXDJIEMEHTOB U IEPUOJIUYECKHM
3.0cHOBBI M3MEHEHUEM CBOICTB XUMHUYECKUX AJIEMEHTOB u ux COEIMHEHUI
HeOpraHu4 BCOOTBETCTBUHCIOJI0KEHUEMXUMHYECKUX3JIEMEHTOBBIEPHOJUUECKONCUCTEME;
eCKoi aHaJIM3UPOBAThH COCTaB, CTpPOEHHE u CBONCTBa BEILECTB, MIPUMEHSA MIOJIOKEHUS
XUMHUH OCHOBHBIXXUMHUYECKUXTEOPU:CTPOCHUAATOMA, XUMHUECKONCBSA3H,IEKTPOITUTHIECKON TN CCOLMAUUKUCIIOTUOCHOBAHU

)74 ;YCTAHABJIMBATBIIPUYINHHO 'CJ'Ie)ICTBeHHLIeCBSISI/IMe)KI[YCBOﬁCTB aMHUBCHICCTBA UCTOCOCTABOMUCTPOCHUCM ;
HpI/IMeHHTpraBI/IHaCI/ICTCMaTquCKOﬁMeH(HYHapOﬂHOﬁHOMCHKﬂaTprIKaKCpe,[[CTBapaSJ'II/I‘ICHI/IHI/II/II[eHTI/I(bHKaLII/II/IBeI_HGC
TBIIOHUXCOCTAaBYUCTPOCHUIO;

COCTaBJIATbMOJICKYJISAAPHBI eI/ICTPYKTypHBIe(l)OpMYH BIHCOPIraHUYCCKUXBCIICCTBKAKHO CHTCHCﬁHHd)OpMaHHHO CTPOCHHUHUBC
mecTBa,Ccro CBOICTB AXUIIPUHAIJICIKHOCTHKO HpeHeHeHHOMYKHaCCYCOe,[[PIHeHPII’I;

XapaKTCpU30BaThb 3aKOHOMCEPHOCTHU B N3MCHCHHH XUMHUYCCKUX CBOICTB MMPOCTBIX
BCIICCTB,BOJOPOAHBIXCO CI[I/IHeHI/Iﬁ,BBICI_I_II/IXOKCI/IZ[OBI/II"I/I,[[pOKCI/II[OB;
HpI/IBO,Z[I/ITprI/IMepBIXI/IMI/I‘leCKI/IXpeaKI_II/Iﬁ,paCKpHBaIOIJ_[I/IXXapaKTepHLIeXI/IMI/I‘-IeCKI/ICCBOﬁCTBaHeOpI‘aHI/I‘ICCKI/IXBeH_[eCTB




I/I3yT-IeHHBIXKJIaCCOBCI_[CJIBIOI/IXI/II[GHTI/I(I)I/IKaI_II/II/II/IOG'bHCHeHI/IHO6JIaCTI/IHpI/IMCHeHI/I$I;
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pacKpbIBaTbHAIPUMEPAXPOJIEXUMUUBIPAKTHIECKON 1A TETLHOCTUYEIOBEKA; [10I0UPATh peareHTsl, yCIOBUS
U ONpPENENATh NPOAYKTHl  PEAKIMM, I03BOJISIONINX
peann30BaTbIab0paTOPHBICHITPOMBIIIUICHHBIECTIOCOOBITTIONYYEHUABAKHEUIITMXHEO PraHMY€CKUXUOPTaHUIECKUXBEIIIECTB
;
000CHOBBIBaTh IIPaKTHYECKOE UCIIOJIb30BaHUE HEOPraHUYECKUX u OpraHUYECcKUX BELIECTB
MUXPEaKUUNHBIPOMBIIIIEHHOCTUUOBITY;
BBINIOJIHATh XUMUYECKHI SKCIEPUMEHT MOPACIO3HABAHMIO U IOJYYEHHIO HEOPraHUYECKMXU OPraHWYECKUX BEIIECTB,
OTHOCSIINXCS K pa3IMYHbIM KJ1accam COEIMHEHU, B COOTBETCTBUU
CHpaBUJIAMUHUITpUEMaMHU0€301aCHOHPaOO THICXUMUYECKUMHUBELIECTBAMUIIIA00PAaTOPHBIMOOOPY/I0BAHUEM
HCI0JIb30BAaTh METO/Ibl HAYYHOT'O MO3HAHUS: aHAJIU3, CUHTE3, MOJICJIMPOBAHIE XUMUYECKUXIIPOLIECCOB U SIBJICHUN — MIPH
peleHnu y4eOHO-HCCIEI0BATENBCKUX 3a1a4 o U3YYCHHIO
CBOMCTB,CIIOCOOOBIONYYEHUSMPACIIO3HABAHUAOPraHMUECKUXBEIIIECTB;
BIIaIEThIIpaBUIaMH0€301aCHOT000paIeHUSICETKUMU,TOPIOYMMHUUTOKCUYHBIMUBELIECTBAMU,CPEACTBAMUOBITOBOIXUMU
o

OCYILIECTBISATHIIOMCKXUMUYECKOMMH(POPMAITUUTIOHA3BAHUSIM, UICHTU(PUKATOPAM,CTPYKTYPHBIM(POPMYIaMBEIIECTB;

KPUTHYECKH OIICHUBATh u MHTEPIPETUPOBATH XUMHUYECKYIOMH(pOpMaIIIO,
COJIEpIKalIyI0CIBCOOOIIEHUAXCpeAcTBMaccoBoMHpopmarun,pecypcaxIHTepHeTa, HayYHO -0y ISIPHBIXCTAThAX c
TOUKHU 3peHHUs €CTECTBEHHO-HAayYHOU KOPPEKTHOCTH B Lensax BBISIBIICHUS

OO0 YHBIXCYXACHUHU(POPMUPOBAHUICOOCTBEHHONUTIO3UIINH
yCTaHaBIUBATh B3aUMOCBS3M MexAy (GakraMu W Teopued, NMPUUMHOW M CIEACTBHEM MpUaHAIM3E MPOOIEMHBIX
CUTYyaIMi 1 000CHOBAaHUHU TPUHUMAEMBIX PEIICHU HA OCHOBE XUMHUYCCKUX3HAHUI;







3. YCJIOBUS PEAJIN3AIIMU OBIIIEOBPA3BOBATE/JIBHON YYEBHOM
NTUCHUIIJINHBI

3.1. MaTepuajbHO-TEXHUYECKOE O00ecreYeHue:

Jlist peanu3anuu OporpaMMbl Y4eOHOM JUCUUIUIMHBI B HAJIUYMH MUMEETCS
y4eOHbI KaOMHET XUMUU. B cocTaB kabuHETa XUMHUU BXOAUT JabopaTopusi C
nabopanTckoil koMHatol. [lomemnienne kaOuHeTa yAOBIETBOPSET TPeOOBAHUSIM
CanurtapHo-31ueMUoNOrn4eckux npasui 1 HopMatueoB (CaunlluH 2.4.2 No 178-
02) 1 ocHaIIEHO TUITOBBIM 000PYIOBAaHUEM.

Ob6opynoBanue yueOHOro kabnHera:

- IOCaJI0YHBIE MECTA M0 KOJIMYECTBY O0YHAIOIINXCS;
- pabouee MeCTO Mpeno1aBaTes;

- KOMIUIEKT Y4eOHO-HATJISAIHBIX TOCOOUN «XUMUS»;

-TexHnyeckue cpeacTna O6V‘{€HI/ISI: KOMIIBKOTCP, TCICBHU30p, IICYATHLIC

AyINOBU3YAJIBHBIC W KOMIIBIOTCPHBIC HOCO6I/I}I, HpI/I60pI>I U IIPHUHATICIKHOCTHU
O6I.IIGFO Ha3Ha4YCHMHA, HpI/I60pLI ACMOHCTPAIMOHHBIC.

O6opynoBanue j1abopaTopun U pabounx MecT siabopaTopun (000pyI0BaHHE

U1l GPOHTANBHBIX J1a00PAaTOPHBIX PadoT).

JlaGopatopHasi MeOeNb: CTOJNBI, CTYJbS JJIA CTYACHTOB — 15 KOMILJIEKTOB;
pabodee MecTo (CTOM, CTYJ) IS MperoaBareys 1 mr.

Komrmekt yaeOHO—MeTOINYeCKO TOKYMEHTAIIUN :

[Iporpamma  y4eOHOW  AWCIUIUIMHBI, METOJUYECKHE PEKOMEHIAIMH 10
BBHITIOJTHEHUIO JIA0OPATOPHBIX PabOT MO XUMHUHU, KOMILIEKT 3aJaHUH KOHTPOJIBHBIX
U CaMOCTOATEIHHBIX PAa0OT MO0 XUMUU

3.2. UudopmanuoHHoe odecrieueHre 00ydeHust

Jns ctyneHToB
IMadpuensn O.C., OctpoymoB N.I'. Xumus 10, 11 kmacc — M., 2019

Jlns mpenonaBarens

®denepanbhbli 3aK0H 0T 29.11.2012 Ne 273-03 «O606pazoBanun B Poccuiickoit
denepanum.
[Tpuka3z MunucrtepctBa 00pazoBanus u Hayku PO ot 17.05.2012 Ne 413



«O0  yrBepxkaAeHMM  (EnepalibHOIO  TOCYJAapCTBEHHOr0  00pa30BaTEIbHOIO
CTaHJapTa cpeaHero (IOJIHOTr0) 00IIero 00 pa3oBaHUs».

INa6puensn O.C., JIsicoBa I'.I'. Xumus: kHura s npenogaBatens: yuel.-MeTo.
nmocooue. — M., 2012.

INa6puensn O.C. u ap. Xumusa ana npodeccuit U cnenuaibHOCTENH TEXHUYECKOTro
npoduiia (3NEKTPOHHOE MPUII0KEHHE).

[Ipumep paboueil mporpaMMbl pa3pabOoTaH Ha OCHOBE ABTOPCKOM MPOrpaMMbl
0.C. ["abpuensna, COOTBETCTBYIOILIEN denepanbHOMY KOMIIOHEHTY
rOCYJapCTBEHHOTO  CcTaHAapTra  oOmiero  oOpa3oBaHMsl U JIONYIICHHOM
MunucrepctBoM oOpa3oBanusi U Hayku Poccuiickoit @enepauuu. (I'abpuensn
O.C.

UHTEPHET-PECYPChI
www.pvg.mk.ru (onmumnuazna «llokopu BopoObeBsl rops»). www.hemi.wallst.ru

(O6pazoBaTenbHbIN CAUT JJIs1 IIKOJBHUKOB «XuUMHsI»). www.alhimikov.net

(O6pazoBaTenbHbIN CAUT JJIs1 MIKOJBHUKOB). WWW.chem.msu.su (DieKTpoHHas

O6ubIMoTEKa IO XUMUMN).

3.3. Opranu3anusi 00pa3oBaTeJIbHOI0 NMpoiecca

N3ydenne o06meoOpa3oBaTeIbHON y4eOHOM AUCIHUIIIMHBI MPOBOAUTCS Ha
IEpBOM M BTOPOM Kypce Ha mpoTsbkeHuu 1, 2,3,4 cemecTpa W 3aBepllacTCs
HK3aMEHOM.

OCHOBHBIMH METOJaMU OOYYEHHS SBJISIOTCS CIIOBECHBIC, HAIJISITHBIC,
PENPOIYKTUBHBIE METOABl OOydYeHHUs, TMpaKTHUeckas padoTa CTYIAEHTOB, METO]

po0IEeMHOTO O0yUYEHUSI.


http://www.pvg.mk.ru/
http://www.hemi.wallst.ru/
http://www.alhimikov.net/
http://www.chem.msu.su/

4. KOHTPOJIb 1 ONEHKA PE3YJIbTATOB OCBOEHUSI
OBIIEOBPA3OBATEJIBHOU YYEBHOU JUCIUIIJIMHBI

Pe3yabTaThl @opMbI M METOABI KOHTPOJIA U OLICHKHU Pe3yJIbTATOB
o0yyeHus o0y4YeHus

[1Py 01 [lenarornueckoe HaOMIOACHNE
OneHka BBITOJIHEHHS] MHAUBUAYAIbHBIX 3a1aHUM,
1abopaToOpHBIX PabdoT.

ITPy 02 Y CTHBIN ONPOC, TECTUPOBAHUE,

ITPy 03 TEPMUHOJIOTUYECKUI JUKTAHT,

ITPy 04 VHIUBHUAYyaJIbHBIE 3aJaHU,

IIpy5

PCUICHUC 3a/1a4.




5. MEPOIIPUSITUS, 3AIINIAHUPOBAHHBIE HA ITIEPHO /]
PEAJINBAIIMU OBIIIEOBPA3OBATEJIBHOM YUYEBHOM
JTUCHUIIINHBI
COT'JIACHO KAJIEHJAPHOMY IIJTAHY BOCIIUTATEJIbHON
PABOTHI

Hara Conep:xanue u popmbl Mecro Koani
JeATeJIbHOCTH NMpoBeACHUS JIP
Cooepoicanue - obwas xapakmepucmuxa
Meponpusimus.

Dopmol: Hanpumep, Y4eOHAsl IKCKYPCUs (6UpmyaibHas
9KCKYPCUsL), OUCKYCCUSL, NPOEKMHAs Ceccusl, yueOHas
npakmuxa, npou3800CMEeHHAsL NPAKMUKA, YPOK-
KoHYepm, 0en08as uepa, cemunap, cmyoeHueckas
KoHghepeHyus u m.o.

B [IpoBenenne cOMOIOrNYECKOro onpoca JIP 9
TEICHNUC | cpenu CTYIEHTOB Ha BBRIABICHHE
Mecila | morpedneHus U pacrpoCTpaHeHuUs
HAapKOTHYECKUX CPEICTB B TEXHUKYME

17.11.22 | [IpoBeneHne MEPONIPUATHIA, JIP 9
L. MOCBALIEHHBIX MEXTyHapOTHOMY JTHIO
oTkaza oT kypeHus. Axkuus «Kondera 3a curapery»




IIpuiroxenue

TeMmbl pedeparToB

Bonopoa u ero coennHeHus.

Boma u ee 6M0I0TMYECKOE 3HAUEHHE.

CoequHeHUsA cepedpa U 30J10Ta.

JKusub u nesarenbHocTh Mapuu Kiopu-CkiagoBCKOI.

AJTIOMUHUHU U €r0 COeJUHEHMS.

Menp v ero coeTUHEHUS.

Kuzns u neareapnocts /1.11. MeHgeneena.

PoJib XeHIIUH B XUMUH.

[TepuomuecKknii 3aKOH U CTPOEHHE aTOMA.

10.2Kuzusp u geareabHoctb M.B. JlomoHOCOBaA.

11. Posib HeOpraHMUeCcKON XMMUM KaK HAyKH B PA3BUTUU CEJILCKOTO
XO3SHCTBA.

12. Pa3BuTHE HEOPraHUYECKON XUMUU 32 PYOEIKOM.

13.[IpumeHeHue y100peHUN € Y4€TOM IIOTPEOHOCTH PacTeHUH.

14.XUMUA «TOPAYUX» ATOMOB.

15. X¥UMUSA BBICOKHUX CKOPOCTEN.

16.BpIicOKOTEMIIEPATYPHASA XUMUS.

17. YJIbTPaMUKDPOXUMMUAL.

18. BHYTPUKOMILJIEKCHBIE COE/INHEHM .

19.Pegko3emMesibHbIE 31eMeHThl. CHHTETUUYECKHE DJIEMEHTHI.

R R e N N

20. HoBoe yuenue o koppo3uu.

21.JJIEKTPOHBI U XUMUYECKAs CBA3b.

22, TsrKesple METAIJIBI U UX POJIb HA paCTeHUSA U 'KUBOTHBIE

23. OcCHOBHBIE TIpe/ICTaBJIEHUA KBAHTOBOM MEXaHUKH.

24. Vcropus nosiBjeHus Kapagzjamia (yriaepon).

25. MeTas10noJIuMepHbIE MaTEPUAJTHI.

26. Koopaunanmonsnas teopus Anbdpena Beprepa.

27. KoMmjiekCHbIe COeZITUHEHMS B HAyKe U TEXHUKE.

28. 3HavyeHUe eCTECTBEHHOU PaJJUOAKTUBHOCTHU B KU3HU
pPAaCTEHNU U KUBOTHBIX.

20. buosiornyeckas pojib MUKPO3JIEMEHTOB U UX IPUMEHEHUE B
CEJIbCKOM XO3SIHICTBE U MEJUIIHHE.

30. Hcropus pa3BUTUA 3I€KTPOJIUTHUECKOUN JUCCOITAALINU

Appennyca (1887).
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