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1 HOACHUTEJIBHAS 3AIIMCKA

1.1 O6aacTh NpUMeHEeHHUs TPOrPAMMBI
1.2 O6aacTh NpUMeHEHHs POrPaMMBbI

Paboyas mporpamma yuebHOTO mpeaMeTa XUMHUS SBISIETCS YaCThIO IPOTPAMMBI [TOITOTOBKH
cnenuanucToB cpeaHero 3seHa B cootBercTBuu ¢ PI'OC CIIO (mpuka3z MuHOOpHAyKH
Poccun ot 17.05.2012 N 413) (pea. ot 11.12.2020) "O6 yrBepxkaeHuu ¢enepaibHOro
TOCY/IapCTBEHHOTO  00pa30BaTEIBHOTO CTaHIApTa CpexHero oOmiero oOpazoBaHwms"

(3apeructpupoBano B Muntocte Poccun 07.06.2012 N 24480)

1.2 MecTo OMCHMIUIMHBI B CTPYKType HPOrpamMMbl MOATOTOBKHM CIEIUATNCTOB
Cpe/iHero 3BeHa/MporpaMmMbl MOATrOTOBKU KBAJU(UIHPOBAHHBIX Pado4nX, Iy KaIMX
[Iporpamma BxoauT B 00meoOpa3zoBaTeNbHbIM yueOHBIM muKI. OO6mMe ydeOHbIe

MpeAMETHI: PU3HNKa, OMOJIOTHS, SKOJIOTHsI, MaTEMaTHKa.

1.3. ATTecTauus npeaMera

Peanmuzarust mporpammbel  npeamera [II1.02 Xumus compoBoOXIaeTcs TeKylmed u

IIPOMEKYTOYHON aTTECTALlUEH.

TGKYHIaSI arreécraiuvsa MpOBOJUTCA Ha yqe6H1>1X 3aHATUAX.

MPOBOAUTCS B popmax:
- OTIPOC;
- OIIEHKA BBITIOJHCHHS 3a/IaHUS HA TIPAKTUYSCKOM 3aHSTHH,
- BBITIOJIHEHUE TTMCHMEHHOTO 3aJIaHVsI Ha 3aHSITHH;
- camocTosTenpHas paboTa,
- TECTUPOBAHUE;
- KOHTpOJIbHAs paboTa;
-CeMHHap;
-XUMUYECKHUI TUKTaHT.

1.4 O0bem yueOHOH TUCHMIJIMHBI U BUAbI y4eOHOI padoThI

Tekymas arrecramus

Buna yueOHoii padoThl

O0BeM yacoB

O0beM 00pa3oBaTeIbHOI MPOrpaMMbl YU4eOHO# THCIHIIJIHHBI 196
B TOM YHCJIC:
— TEOPETHYECKOE 00yUeHue 78
— TMPAKTHUYECKHE 3aHATH 61
— 11abopaTopHbIC 3aHITHS HE TIPEeTyCMOTPEHO
— caMoCTosTeNbHas paboTa 47
— KOHCYJbTALUU 4
— npomexyrouHas arrectanus — /[PK 1
— DK3aMeH 2




2. INTAHUPYEMBIE PE3YJIbTATbHI

B pesynprare wusydeHus mnpeaMeTa y OOYdYAOIMIUXCS — JIOJDKHBI  OBITH  CPOPMHUPOBAHBI
JINYHOCTHBIE, METAIIPEAMETHBIE U IIPEIMETHBIE PE3YIIbTATHI.
JINYHOCTHBIE pe3yJIbTaThl
OcBoenue NPorpaMMsbl npeaMera I111.02. Xumus COIIPOBOXKIAETCH
(¢popmupoBaHueM y 00y4yaroImmXxcs JUYHOCTHBIX Pe3yJIbTATOB:

1) poccuiicKylo rpakJaHCKyI0 UAECHTUYHOCTb, IAaTPUOTHU3M, YBaXKEHHE K CBOEMY Hapony,
YyBCTBA OTBETCTBEHHOCTH nepex PoauHon, ropaocty 3a cBoM Kpai, ¢cBoro Poauny, nmpoumuioe u
HaCTOsIII[ee MHOTOHAIIMOHAIBHOTO Hapoja Poccuu, yBakeHHE TOCYIapCTBEHHBIX CHMBOJIOB
(repO, duar, rumH);

2) TpakIaHCKYI0 NO3UIMUI0 KaK aKTHBHOTO U OTBETCTBEHHOI'O YIIEHA POCCHUHCKOTO
o011ecTBa, 0CO3HAIOIIET0 CBOM KOHCTUTYLIMOHHBIE TIPaBa U 00SI3aHHOCTH, YBaXKAIOIEr0 3aKOH U
IIPaBONOPSIOK,  OOJNAJAIOMEro  4yBCTBOM  COOCTBEHHOTO  JOCTOMHCTBA,  OCO3HAaHHO
MPUHUMAIOIIETO TPaJWLUOHHbIE HAIlMOHAJbHBIE M OOIIEeYelIOBEYECKHEe T'yMaHHUCTUYECKHE H
J€MOKpaTU4YECKHE IEHHOCTH;

3) rOTOBHOCTb K CiIykeHHI0 OTEeUeCTBY, €ro 3aluTe;

4) cpopMUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKH U OOIIECTBEHHOM NPAaKTHKH, OCHOBAaHHOIO Ha JMAJOre KyJabTyp, a TakKke
pa3nuuHbIX (QOopM OOIIECTBEHHOTO CO3HAHUS, OCO3HAHUE CBOET0 MeECTa B MOJIUKYJIbTYPHOM
MUPE;

5) chopMupOBaHHOCTH OCHOB CaMOPA3BUTHS M CaMOBOCIIUTAHHUS B COOTBETCTBHH C
00IIIeYeIOBEUECKMMHU TICHHOCTSIMH M HJCAJIaMH T'PaKJIAHCKOrOo O0OIecTBa;, TOTOBHOCTh M
CIIOCOOHOCTH K CAMOCTOSITEIHHOM, TBOPUYECKON M OTBETCTBEHHOM JIESATEIHHOCTH;

6) TOJICPAHTHOEC CO3HAHHWEC MW IIOBCACHHUE B IIOJUKYJIBTYPHOM MHPE, TOTOBHOCTH H
CIIOCOOHOCTBH BECTH JAUaJIor ¢ ApyruMHu JIIOAbMHU, JOCTUI'aTb B HCEM B3aMMOIIOHUMAHUs, HAXOANUTb
06H_II/Ie oI U COTpyAHUYATh AJId UX AJOCTHXKCHUA, CITIOCOOHOCTE IMPOTHUBOCTOATE MACOJIOIHU
OKCTpEMU3MA, HAIMMOHAIMU3MA, KCCHO(1)06I/II/I, JUCKpHUMHUHAOWKU 110 COHAJIBHBIM, PEINTHO3HBIM,
PaCoOBbIM, HAIIMOHAJIbHBIM ITPU3HAKAM U APYT'UM HETaTUBHBIM COLIMAJIBHBIM SABJICHHUAM,

7) HaBBIKH COTPYAHHYECTBA CO CBEPCTHUKAMU, IETHbMHU MJIQJLIET0 BO3PACTa, B3POCIBIMU B
00pa30BaTeNIbHOM, 0OIIECTBEHHO MOJIE3HOU, y4eOHO-UCCIeI0BATENIbCKOM, MPOSKTHOM U JPYTUX
BUJAX AEATEILHOCTH,

8) HpaBCTBEHHOE CO3HAHHWE U TOBEJCHHE Ha OCHOBE YCBOCHHUS OOIIEYEIOBEYECKUX
LIEHHOCTEH;

9) TOTOBHOCTh M CIOCOOHOCTH K O6pa3OBaHI/IIO, B TOM YHCIIC CaM006pa30BaHI/IIO, Ha
MMPOTAKCHUN BCeM JKHU3HH; CO3HATCJIbHOC OTHOIICHUEC K HCIPCPLIBHOMY 06p830BaHI/IIO KakK
YCJIOBHUIO yCHGH.IHOfI HpO(bCCCHOH&JIBHOfI u O6IH€CTB€HHOI>'I ACATCIIbHOCTH,

10) 9CTETUYCCKOC OTHOIICHHWE K MHPY, BKIOYAA JSCTCTUKY 6LITa, HAay4YHOTO U
TCXHUYCCKOI'0O TBOPUCCTBA, CIIOPTA, O6I_I_ICCTBCHHBIX OTHOHICHPII‘;I;

11) nmpussATHE M peanu3alMio LIEHHOCTEH 310poBoro M Oe3omacHOro oOpas3a >KU3HHU,
NOTPEOHOCTH B (PU3UYECKOM CaMOCOBEPIICHCTBOBAHUH, 3aHATHIX CIIOPTUBHO-03/I0POBUTEIBHOM
NeATeNbHOCTbIO, HENPHUIATHE BPEIHBIX NPUBBIUEK: KYpPEHHUs, YIOTPEOJCHHs alIKOTOoJIs,



HAapKOTUKOB;

12) OepexHOE, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIICHHWE K (HU3HUECKOMY U
MICUXOJIOTUYECKOMY 3/I0pPOBbIO, KaK COOCTBEHHOMY, TaK W APYrHX JIIOJCH, yMEHHE OKa3bIBaTh
MIEPBYIO TIOMOIIIb;

13) oco3HanHbIH BEIOODP Oymymiel mpodeccur U BOZMOKHOCTEH peaan3aiui COOCTBEHHBIX
KU3HCHHBIX TUIAHOB; OTHOIICHHWE K NPOQPECCHOHATBHON JEATEIHPHOCTH KaK BO3MOXKHOCTH
ydacTus B PCEIICHHH JIMYHBIX, OOIIECTBEHHBIX, TOCYJapCTBEHHBIX, OOIICHAIIMOHATBHBIX
npooem;

14) chopmMHpOBaHHOCTH 3KOJIOTHYECKOTO MBIIUIEHUS, TOHUMAHUS BIMSHUS COLIMAIbHO-
SKOHOMMUYECKUX IPOLECCOB HA COCTOSHUE MPUPOJAHOM U COLMANBHON Cpenbl; MpHoOpeTeHue
OTIbITa 3KOJIOTO-HAIIPABJIEHHOM 1€ TEIILHOCTH;

15) OTBETCTBEHHOE OTHOIIEHHE K CO3/JaHUI0 CEMbH Ha OCHOBE OCO3HAHHOTO IMPHHSITHS
[EHHOCTEN CEMENHON KU3HU.

YuureiBas cnenupuky npeamera II1.02. Xumuss JUYHOCTHBIE pe3yJbTaThl B IpOorpaMme
KOHKPETU3MPOBAHBbI KAK:

- YyBCTBO TOPJAOCTH W YBAXEHHUS K UCTOPUU U JIOCTHKEHUSIM OTEUYECTBEHHOW XMMHYECKOU
HAYKH;

-XUMHYECKH TPAaMOTHOE TIOBEACHHE B NPO(ECCHOHATBLHON MEATeIbHOCTH W B OBITY TIpH
oOpallleHnH ¢ XUMUYECKHMHU BellleCTBaMU, MaTeprajlaMu U MPOLIECCaMu;

- TOTOBHOCTh K MPOJOJDKEHHIO O0pa3oBaHMs U TOBBINICHHS KBalu(pUKAUUU B HU30paHHOU
npodeccuoHabHOMN NEesTeTbHOCTH U OOBEKTUBHOE OCO3HAHUE POJIM XUMUYECKHX KOMIETSHINN
B 3TOM;

- YMEHHUE MHCHOJIb30BaTh JOCTH)KEHUS COBPEMEHHOM XUMHUYECKOW HAyKM W XUMHYECKUX
TEXHOJIOTUH JJIs1 TOBBIIMIEHHUS COOCTBEHHOTO  WHTEJUIEKTYaJbHOTO Pa3BUTHsSI B BBIOpAHHOI
npodeccuoHaNbHOM 1A TEIbHOCTH.

dass  ¢opmMupoBaHusi 3THX Pe3yJabTaTOB Yy O00y4aroUIUXCs ¢hopmupyrorcs
YHHUBepcajbHbIe Y4eOHbIe el CTBUS:
- IMYHOCTHBbIE JIeHCTBUS (POPMUPYIOTCS MIPH BBHITIOJIHEHUU 33JaHUN, B KOTOPBIX YUEHUK JIOJKEH
OTPa3UTh JIUYHOE BUJICHUE MPOOIEMBbI MM PACKPBITH CBOE OTHOIICHHE K U3Yy4aeMOMY
MaTtepuany;
- MO3HABaTeJIbHBIC ICHCTBUS, KOTOPbIE BKIIOUAIOT 001eydeOHbIe, TIOTHYECKHE ICHCTBUS,
JEVCTBHS MOCTAHOBKHU M PEIICHUS MTPOOIIEeM.
- KOMMYHUKATHBHBbIE JICHCTBUS BBHIMOJHEHHE KOTOPBIX JOJKHO 00€CTIEYUTh BO3MOKHOCTD
COTPYIHHYECTBA YUEHUKOB, YMEHHE KOHTPOJIUPOBATH CBOM JECHCTBUS HA YPOKE.
-peryJsiTUBHbIE JEHCTBUS KOHTPOJIS, MPOBOJSATCS CAMOIIPOBEPKU U B3aUMOIIPOBEPKH TeCTa.

®opmupoBanue YY /| npoBOAUTCH NPH MOMOIIYU PelIeHHs CJASAYIOIUX THIIOBBIX 32124
-paccMOTPETH CBSA3b MEXY CBOMCTBAMH BELIECTBA U €TI0 IPUMEHEHUEM,
-OIIPEJEIIUTD JIMIIHUN YIEMEHT B JaHHOM DALY,
- BBITNIOJIHEHHUE 3a/1aHUH K 1a00paTOPHBIM U MPAKTHUECKUM padoTaM;
-TECTOBBIC 3alaHUs 11 CAMOKOHTPOJIS U CAMOOLICHKH;
-MHOTOKOMIIOHEHTHBIE 3aJJaHUs HAa U3YYEHHUE CTPOCHUE U CBOWCTB BEILIECTB;
-paboTa ¢ ONMOPHBIMH KOHCIIEKTaMH,
-TBOPYECKUE 3aJaHU;
- paboTa co cioBapsMu;
- MOMCK MH(OPMAIMH B IPETIOKEHHBIX UCTOYHUKAX.

MeranpeaMeTHble pe3yabTaThl



OcBoeHnne MporpaMmmbl npeamera COIIPOBOKAACTCH (l)OpMI/IPOBaHI/IeM y
oﬁyqammnxca MeTanpeaAMEeTHBIX Pe3yJIbTATOB.

1) ymMeHHEe CaMOCTOSITEIBHO ONPENENATh LEIU JEATEIbHOCTH U COCTaBIATH IUIAHBI
NESITEIbHOCTH;  CaMOCTOSITEIbHO  OCYLIECTBIISITb, KOHTPOJIMPOBaTb U KOPPEKTHUPOBATh
JeSITENIbHOCTD; UCII0JIb30BATh BCE BO3MOKHBIE PECYPChI JUIsl IOCTHXKEHUS MOCTABJIEHHBIX Lieei
Y pean3alliy TIAHOB JAEATEIbHOCTH; BBIOMPATh YCIICIIHBIE CTPATETUU B PA3TMYHBIX CUTYAIIHAX;

2) yMeHue MNpOAYKTHUBHO OOLIATHCS U B3aMMOJICHCTBOBaTHL B IIPOIIECCE COBMECTHOM
ACATCIIBHOCTH, YYWUTBIBATh IMO3WLIUHU JAPYIrUX YYACTHHUKOB JOCATCIBHOCTH, 3(1)(1)€KTI/IBHO
paspeniath KOH(IUKTHI,

3) BiajeHHe HaBbIKAMHM I03HABATEIbHOM, Y4e€OHO-MCCIENOBATEIbCKOW M TMPOEKTHOMN
NEeSTebHOCTH, HaBBIKAMHU  pa3pelleHuss MpobieM; crnocoOHOCTh M TOTOBHOCTh K
CaMOCTOSITEIBHOMY NOMCKY METOJIOB pEIICHUs MPaKTUUYECKUX 3a]ad, MPUMEHEHHUIO Pa3InYHbIX
METO/I0B IIO3HAHMS,

4) TOTOBHOCTh M CIIOCOOHOCTH K CaMOCTOATEIHHON HWH(GOPMAIIMOHHO-TIO3HABATEIIHBHON
NeSITEeIbHOCTH, BIJIAJICHHE HaBBIKAMHM TMOJYy4eHHs] HEoOXOoAuMoW HH(OpMaluu H3 cioBapei
Pa3HbIX TUIIOB, YMEHHE OPUEHTHPOBATHCS B PA3IMUYHBIX UCTOYHUKAX UHPOPMAIMH, KPUTHUECKU
OIICHWBATh U MHTEPIIPETUPOBATH NH(OPMALINIO, TOJTYYAEMYIO U3 PA3IMYHBIX HICTOYHHUKOB;

(B pen. Ilpukaza Muno6puayku Poccun ot 29.12.2014 N 1645)

5) yMeHHe UCTIOIb30BaTh CPEACTBa HHPOPMAIIMOHHBIX M KOMMYHHKAIIMOHHBIX TEXHOJIOTHMA
(manmee - UKT) B pemieHMH KOTHUTHUBHBIX, KOMMYHUKAaTHBHBIX M OpPraHU3aIMOHHBIX 3a/1a4 C
coOr0IeHrEeM TpeboBaHMit SPTOHOMUKH, TEXHUKH 0€30TacHOCTH, TUTHCHBI,
pecypcocOepekeHtsl, MPABOBBIX M 3TUYECKUX HOPM, HOPM HH(GOPMAIIMOHHON 0€30TIaCHOCTH;

6) yMeHUe ONpeeNaTh Ha3HaUeHHE U QYHKIMH Pa3IuYHbIX COIIMAIbHBIX HHCTUTYTOB;

7) YMEHUE CaMOCTOATCIIBPHO OLCHUBATh MW IIPUHHUMATh PCIICHHUA, OIPCACIAIOIINC
CTpaTeruro NOBCACHUA, C YUETOM I'PAXKIAHCKUX U HPaBCTBCHHBIX HCHHOCTCI;'I;

8) BJIAICHUC A3BIKOBBIMU CPEACTBAMHU - YMCHHUE SCHO, JIOTUYHO WM TOYHO H3JaraTb CBOIO
TOYKY 3pC€HUs, UCIIOJIB30BAaTh aICKBATHEIC SAI3bIKOBEIC CPCACTBA,

9) BI1aACHUC HaBbIKAMU IMO3HABaTEILHOM pe(bJ'IeKCI/II/I KaK OCO3HaHH:A COBCpIIACMBIX
JIEMCTBUI U MBICIUTEIIbHBIX IMpOLECCOB, UX PE3YJIbTATOB U OCHOBaHHﬁ, I'paHull CBOCT'O 3HAHUA U
HC3HAaHMsA, HOBBIX IIO3HABATCJIbHBIX 3a1a4 U CPCACTB UX NOCTUIKCHUA.

YuureiBasg cneuuuky npeamera XuMHsA MeTalnpeIMeTHbIe  pe3yJbTarbl B
NporpaMMe KOHKpPeTH3MPOBAaHbI KAK:
- WCHOJIb30BAHUE  PA3JMYHBIX BUIOB IIO3HABATEIBHOW JESATEIBHOCTH M OCHOBHBIX
MHTEJUJIEKTYadbHBIX oOlepanuii (MOCTaHOBKM 3a7ayd, (OpMYIHpPOBAHUS TUIOTE3, aHAIM3a U
CHUHTE3a, CpaBHEHHS, OOOOIIEHHs, CUCTEeMAaTH3allUU, BBIABICHUS TMPUUMHHO-CIEICTBEHHBIX
CBsI3€H, MOMCKA aHAIOTOB, (POPMYIUPOBAHUS BHIBOJOB) JAJS PEIICHHUS IMMOCTABIEHHOW 3a1ayH,
MPUMEHEHHE OCHOBHBIX METOJIOB IO3HAHUS (HAOMIOJEHUS, HAYYHOTO OKCIEPUMEHTA) IJIs
M3YYCHUS DPA3NUYHBIX CTOPOH XUMHUYECKUX OOBEKTOB M TPOIECCOB, C KOTOPHIMU BO3HHUKAET
HEO0OXOIMMOCTh CTATKUBATHCS B IPO(GECCHOHATBHOU cdepe;
— HCIIOJIb30BAHUE PA3TMUYHBIX UCTOYHHUKOB VISl TIOTYYCHUS XUMHUYECKOW MH(OpMaIuu, yMEeHHe
OIICHUTh €€ JIOCTOBEPHOCTh JJSi JOCTHKEHHSI XOPOIIMX PEe3yAbTaTOB B MPOQEeCCHOHATBHON

cepe.
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Jast  ¢opmupoBanus 3THX Ppe3yJbTaToB Yy oOyyawomuxcsi ¢GopMHPYOTCS

YHUBepcaJbHble y4eOHble AeficTBUS:

PeryasituBHbIe

CaMOCTOSITEJIbHO ONPEAENsATh 1IENH, 3a7aBaTh IMapaMeTpbl U KPUTEPUU, MO KOTOPHIM
MOKHO OIIPEACIIUTb, UTO LCJIb JOCTUTHYTA,

OILICHHUBATH BO3MOKHBIC ITOCIICACTBUA TOCTHUXCHUA HOCTaBJIECHHOMN OeJau B JCATCIBbHOCTH,
COOCTBEHHOW KM3HHM U KHU3HH OKPYXKAIOIIUX JIIOAEH, OCHOBBIBAsICh Ha COOOpa)KEHUSIX
OTUKH U MOPAJIA;

CTaBUTH U (HOPMYIUPOBATH COOCTBCHHBIE 3a/1a4ll B 00OPa30BATEIBLHON JEATCILHOCTH U
JKU3HCHHBIX CUTYyallHAX,

OLICHUBATh PECYPCBI, B TOM 4YHCIIE BpeMsa U [Ipyrue HeMaTepUallbHBIE pPECYPCHI,
HCO6XO)II/IMI)I€ IJIA TOCTUKCHUA OCTaBJICHHOU eiu,

BI)I6I/IpaTB IyTb OOCTWMIKCHHA M[CJIH, IINIAHWPOBATh PCHICHUC IIOCTABJICHHBIX 3a1ad4,
ONTUMHU3UPYS MaTEpHUAIIbHEIE U HEMATEpUAJIbHEIE 3aTPaTHL,

OpraHu30BbIBATh A(PPEKTUBHBIN IOUCK PECYPCOB, HEOOXOAMMBIX I JOCTHXKEHUS
MMOCTaBJICHHOM IIEJIH;

COTIOCTABJISITH TIOJYYE€HHBIN PEe3yabTaT ACATEIHHOCTH C MIOCTABIICHHOM 3apaHee IeNbIO.

Ilo3HaBaTebLHBIE

HCKaTh U HAXOJIUTh 000OIIEHHBIE CTIOCOOBI PEIICHHS 3a/1a4, B TOM YHUCIIE, OCYIIECTBISATh
pa3BepHYTHI MH(GOPMAIIMOHHBINA TIOUCK W CTAaBUTh Ha €r0 OCHOBE HOBBIC (yueOHBIC U
TTO3HABATENIbHBIC) 3a1a4H;

KPUTHYECKH OIICHMBATh M HWHTEPIPETHPOBaTh HH(GOPMALMIO C pa3HbIX MO3ULUMH,
pacrno3HaBaTh U (PUKCHpPOBATh MPOTUBOPEUNS B MHPOPMAIIMOHHBIX UCTOYHUKAX;
HCIOJIb30BaTh Pa3JIMYHbIE MOJENbHO-CXEMaTHUYEeCKUe CpEeICTBa Ul MpPEICTaBICHUS
CYIIECTBEHHBIX CBS3€d M OTHOUICHMI, a TakKe NPOTHUBOPEYMI, BBISBICHHBIX B
MH(OPMALMOHHBIX HCTOYHUKAX;

HaXOJUTh U MPUBOJUTH KPUTUYECKHE apTyMEHTHI B OTHOILIECHUU JIEHCTBUN U CYXKICHHM
JPYroro; COKOMHO W Pa3yMHO OTHOCHUTHCA K KPUTHUECKUM 3aMEUYaHUSM B OTHOLICHUH
CcOOCTBEHHOTO CYKJEHHSI, paCCMaTPUBATh UX KaK pecypc COOCTBEHHOTO Pa3BUTHUS;
BBIXOJUTh 32 paMKd Yy4eOHOTO MpeaMeTa W OCYIIECTBISATH ILieJICHANpPaBICHHBINA MOUCK
BO3MOXHOCTEH JJIs1 IIUPOKOT0 MepeHoca CPeICTB U CIOCOO0B JeCTBUS;

BBICTPAaWBaTh  UHAMBUAYaJbHYIO  OOpa30BaTEIbHYIO  TPACKTOPHUIO,  yUUTHIBAA
OTPaHHYEHUS CO CTOPOHBI IPYTHX YYACTHUKOB U PECypCHbIC OTPaHUYCHUS;

MEHSTh U YACPKUBATh Pa3HbIE MO3UIIMH B MO3HABATEIILHOMN 1€ATEIHHOCTH.

KoMmyHnKaTUBHBIC

OCYIIECTBIISATh JICIOBYI0O KOMMYHHUKAIIUIO KaK CO CBEPCTHHKAMHU, TaK M CO B3POCIBIMHU
(kaxk BHYTpH OO0pa3oBaTEIbHON OpraHU3allMK, TaK W 3a ee NpeieiaMu), Moa0uparh
MapTHEPOB VIS JICJIOBOH KOMMYHUKAIIMM HUCXOMAS U3 COOOPaXKCHH Pe3yJbTaTUBHOCTU
B3aHMMOJIEMCTBUSA, a HE TUYHBIX CUMIIATHIL;

MPU OCYHIECTBJICHUU TPYNNOBONW pabOThl OBITh Kak PYKOBOJIUTENEM, TaK U YICHOM
KOMaHJl B Pa3HBIX poJiAX (TeHepaTop WAEH, KPUTHUK, UCTIOTHUTENb, BBICTYMAIOUIUH,
9KCHEPT U T.1.);

KOOPJIMHUPOBATh M BBIMIONHATH PAOOTy B YCIOBUSAX pPEAIBHOTO, BUPTYaIbHOTO H
KOMOMHUPOBAHHOTO B3aMMO/ICHCTBUS;

pa3BepHyTO, JIOTMYHO M TOYHO H3JIaraTh CBOIO TOYKY 3PEHHSI C HCIOIb30BAHUEM
a/ICKBaTHBIX (YCTHBIX U MMHUCbMEHHBIX) SI3BIKOBBIX CPEJICTB;

pacrno3HaBaTh KOH(DIUKTHBIE CUTYallUU U MPEAOTBPAIIATh KOHPIUKTHI 0 UX aKTUBHON
¢da3pl, BBICTpaWBaTh [ICIOBYI0O M 00pa3oBaTelbHYIO KOMMYHUKaIlMIO, u30eras
JTUYHOCTHBIX OIEHOYHBIX CY)KJICHUH.



Hpe}IMeTHLIe pPe3yJdbTaThbl

TpeOoBanusi K npeAMeTHBIM pe3yJbTaTaM ocBoeHHs 0a3oBoro kypca III1.02. Xumun
HOJI’KHBI OTPAXKATH:
— cpOpMHUPOBAHHOCTH MPEJCTABICHUNA O MECTE XMMHH B COBPEMEHHOW HaydYHOW KapTUHE MHPA;
MOHMMaHUE POJIM XUMHUU B (OPMHPOBAHWUH KPYrozopa M (PYHKIHOHAIBHON TPaMOTHOCTH
YeJI0BEKa Ul PEIICHUs IPAKTUUECKUX 3a1a4;
— BIAJCHHUE OCHOBOINOJAralIMMU XUMUYECKUMH MOHATHAMH, TEOPUSIMHU, 3aKOHAMU U
3aKOHOMEPHOCTSMU; YBEPEHHOE MOJIb30BAHUE XUMUYECKON TEPMUHOJIOTUEN U CUMBOJIMKOM;
— BIAJCHHE OCHOBHBIMM METOJIaMU HAYYHOTO IIO3HAHUS, MCHOJIb3YEMbBIMU B XUMUHU!
HaOJII0/IEHUEM, OTIMCAHUEM, U3MEPEHUEM, SKCIIEPUMEHTOM; YMEHUE 00padaThiBaTh, OOBICHITH
pe3ysbTaThl IPOBEJCHHBIX OMBITOB M JENaTh BBIBOJIbI; TOTOBHOCTh U CIOCOOHOCTHh MPUMEHSTH
METO/1bI I03HAHUS IPU PEIIEHNN PAKTUYECKUX 3a/1a4;
— c(OpMUPOBAHHOCTh YMEHMsI JaBaTh KOJMYECTBEHHbBIE OLIEHKH M MPOU3BOJAUTH PacueThl IO
XUMHUYECKUM (HOpMYyJIaM U ypaBHEHUSIM;
— BJIQJICHUE MIPABWJIaMU TEXHUKU O€30MacCHOCTH MPH HCIIOIb30BAaHUH XMMHUYECKUX BEIIECTB;
— c(hOpPMUPOBAHHOCTh COOCTBEHHOW MO3MIIMK IO OTHOLIEHUIO K XUMHYECKOW HH(OpMaIuu,
IIOJIy4aeMOM U3 Pa3HbIX HCTOYHUKOB;
-1 oOy4aroumMxcsi ¢ OTrpaHHMYEHHBIMH BO3MOXKHOCTSIMU 37I0pOBbSI OBJIQJICHHE OCHOBHBIMU
JOCTYITHBIMU METOJJaMH Hay4YHOTO TIO3HAHHUS;
-7 CJETbIX M CIA0OBUAALIMX OOy4aloNIMXCsS OBJIAJICHHE MpPaBUIAMH 3allUCH XMUMHYECKHUX
(hopMyIs C UCTIOJIB30BAaHUEM PENTbe(PHO-TOUETHOU cucTeMbI 0003HaueHui JI. bpaiins.

BpinycKHUK Ha 02a30BOM YPOBHE HAYUYMTCS:

— packpbeIBaTh Ha MpUMEpax pojb XUMHUU B (POPMUPOBAHUM COBPEMEHHOW HaydHOU
KapTUHBI MUpa U B IPAKTUYECKOMN JCSITSIBHOCTH YEIIOBEKA;

— JIEMOHCTPUPOBATh Ha TMpPUMEpax B3aUMOCBSI3b MEXKIy XUMHUEH W JIPYrUMU
€CTECTBEHHBIMU HAayKaMU;

— pacKphIBaTh Ha IIpUMeEpax MOJIOKEHUS TEOPHH XUMUUYECKOro cTpoeHust A.M. bytiepona;

— moHuMarth (usmyeckuii cmbica llepuomnyeckoro 3akona JI.M. MenpaeneeBa u Ha €ro
OCHOBE OOBSCHSATH 3aBUCUMOCTh CBOMCTB XMMHUYECKHX JIEMEHTOB U 00pa30BaHHBIX UMH
BEIIIECTB OT AIEKTPOHHOT'O CTPOCHHS aTOMOB;

—  OOBACHATH MPUYMHBI MHOTOOOpPA3Hsl BEIIECTB HA OCHOBE OOIIMUX MPEACTABICHUN 00 MX
COCTaBe U CTPOCHHUU;

— TOPUMEHTHh IMPaBHJA CUCTEMATHYECKONW MEXIyHApOIHOM HOMEHKIATYphl KaK CpeACTBa
pa3nuyueHus U UACHTU(UKAIIMY BEUIECTB 10 UX COCTABY M CTPOCHUIO;

— COCTaBIIAITb MOJIEKYJISIDHBIE U CTPYKTYpHbIE (DOPMYNBI OpPraHMYECKUX BEIIECTB Kak
HOcUTeeH MHpOpPMAlMA O CTPOCHHH BEIIECTBA, €r0 CBOMCTBAX M MPHUHAJICKHOCTH K
OTIpeIeIECHHOMY KJIacCy COEIUHEHHUIA;

— XapakTepu30BaThb OPraHMYECKHWE BEHIECTBA IO COCTaBY, CTPOCHHID M CBOMICTBaM,
YCTaHABJIMBATh MPUYUHHO-CIIEACTBEHHBIE CBSI3U MEXAY JaHHBIMU XapaKTEPUCTUKAMU
BEIIIECTBA;

— TPUBOJUTH HPHUMEPbl XUMUYECKUX PEAKIIMI, PaCKPBIBAIOLINX XapaKTEpHbIE CBOWCTBA
TUMHWYHBIX TPEACTABUTEIEH KIACCOB OPraHMYECKMX BELIECTB C LEJIbI0 HX
uaeHTUPUKAIMN 1 00BbsICHEHUS 001acTH TIPUMEHEHUS;

— TPOTHO3UPOBATH BO3MOKHOCTh MPOTEKAHUS XMMHUUYECKHX PEAKLUi Ha OCHOBE 3HAHUU O
TUTIAX XUMHYECKOH CBS3H B MOJIEKYJIaX PEareHTOB U UX PEAKIIMOHHOW CIIOCOOHOCTH;

— HCIOJB30BaTh 3HAHUS O COCTaBE, CTPOCHMM M XHMHUYECKMX CBOMCTBAX BEIIECTB s
0€30MacHOTO MPUMEHEHUS B IPAKTUUECKOH eATENbHOCTH;



— TIPUBOJUTH MPUMEPHI MPAKTHYECKOTO UCIOIB30BAHUS IPOAYKTOB NepepaboTku HepTH 1
IIPUPOJIHOTO Ta3a, BbICOKOMOJIEKYISPHBIX COCIUHEHUM (IIOJIMATHIIEHA, CUHTETUYECKOTO
Kay4yKa, alleTaTHOTO BOJIOKHA);

— IIPOBOAHUTH OIIBITHI IO PACIIO3HABAHUIO OPraHUMYCCKUX BCHICCTB: INIMICPUHA, YKCYCHOﬁ
KHCJIOTBI, HCIIPECACIbHBIX KUPOB, T'IFOKO3bI, Kpaxmajia, OEIKOB — B COCTaBE MU EBBIX
MIPOAYKTOB U KOCMCTUYCCKUX CPCACTB,

— BJIAACTH IIpaBUJIaMU U IIpHUEMaMU 0Oe3omacHOM pa6OTI)I C XUMHUYCCKHUMHU BCIICCTBAMHU U
1a00paTOPHBIM 000PYIOBAaHHEM;

— YCTaHaBJIMBATb 3aBUCUMOCTDb CKOPOCTH XUMHYECCKOM pCaKknuu u CMCUICHUA
XAMHYECKOTO PABHOBECHUS OT pPa3lIMYHBIX (AKTOPOB C MENBI0  OIPE/ICICHHS
OIITUMAJIbHBIX yc.]’IOBPIfI MPOTCKAHUSA XUMHUYCCKUX ITPOLICCCOB,

— MPHUBOJAUTH MPUMEPHI TUAPOJIN3a COJICH B IOBCETHEBHOM KHU3HU YEIIOBEKA;

— [PpUBOAUTH MNPUMEPLI OKHCIHUTCIbHO-BOCCTAHOBUTCIIbHBIX peaKIII/Iﬁ B IPHUPOJL,
MPOU3BOJACTBCHHBIX IMMPOLECCaxX U KUSHCACATCIbHOCTU OPraHu3MOB;

— TPHUBOJUTH NPUMEPbl XUMHUYECKUX pEaKIui, PACKPHIBAIOUIUX OOIIMEe XUMHUYECKUE
CBOWCTBA MPOCTHIX BEIECTB — METANIOB M HEMETAILIOB;

— TMPOBOJWTH pacyeThl Ha HAXOXKICHUE MOJCKYISPHOW (QOPMYNBI YIrIIEBOJIOPOIA IO
OpoAYKTaM CropaHusa W TII0 €TI0 OTHOCHTEIIFHON IIJIOTHOCTH W MAaCCOBBIM JO0JIAM
OJIEMCHTOB, BXOIAIIINX B €TI0 COCTaB,

— BIAJETh MpaBWJIAMH 0E30MACHOTO OOpAIICHUS C €IKHMH, TOPIOYMMH W TOKCHYHBIMH
BEIIIECTBAMHU, CPEJICTBAMH OBITOBOW XHUMUMU;

— OCYIIECTBIISATh MOMCK XMMHUYECKOW HHGPOpMAIMM IO HA3BaHUAM, HICHTUQHUKATOpaM,
CTPYKTYPHBIM (hOpMYJIaM BEIIECTB;

— KPUTHYECKH  OIICHMBaTh W  HMHTEPIPETHPOBATH  XHMHUYECKYI0  HH(pOpMAIUIO,
COJICPIKAIIYIOCS] B COOOICHUAX CPEICTB MaccoBOil mHMopmarmu, pecypcax MHTepHera,
HAYYHO-TIOMYJISIPHBIX CTaThsIX C TOYKH 3PEHHs €CTECTBEHHO-HAYYHOH KOPPEKTHOCTH B
EJSIX BBISIBJICHUSI ONIMOOYHBIX CYXXICHUH U (OPMUPOBaHHS COOCTBEHHOMW ITO3HIINH;

— TPENCTaBIIATH IyTH PEIICHHs ITOOANBHBIX MPOOJIEM, CTOSIIMX Iepel YeIOBEUYSCTBOM:
HKOJIOTHYECKUX, JHEPIeTUUECKUX, CBIPHEBBIX, M POJIb XUMHU B PEIICHUU ITUX MPOOIIEM.

BbinycKHUK Ha 6230BOM YPOBHE MOJIYYHT BO3MOKHOCTh HAYYUTHCH:

—  WUIIOCTPUPOBATh Ha MPHUMEpPaxX CTAHOBJICHHE U ABOJIIOIHMIO OPraHMYECKOW XMMHH Kak
HayKH Ha Pa3jN4HbIX HCTOPUUYECKHX ITalax ee pa3BUTHUS;

—  HUCIOJIb30BAaTh METOJbl HAYYHOT'O MO3HAHMS MpPHU BBHINOJHEHUH MPOEKTOB M y4eOHO-
HCCIIEIOBATENIbCKUX 3a/lad IO H3YYEeHHIO CBOMCTB, CIIOCOOOB MOJMYYEHHS W pacrno3HaBaHUs
OpraHMYECKUX BEIECTB;

—  OOBACHATH MPHUPOAY H CHOCOOBI O0pa30BaHUS XUMHYECKOW CBSI3U: KOBaJCHTHOMN
(moNIApHOM, HETONSAPHOM), MOHHOM, META/UIMYECKOW, BOJOPOJHON — C IENBI ONpEaeiacHUs
XMUMHYECKON aKTUBHOCTH BEIIECTB;

—  YCTaHaBIIMBAaThb T€HETHMYECKYIO CBSI3b MEXKAY KJIacCaMU OPraHMYeCKHX BEIECTB JUIS
000CHOBaHMSI TMPHHIMIIHUATIBLHOW BO3MOXKHOCTH TOJYYEHHUS OPraHUYEeCKHX COEIUHEHUN
3a/IaHHOTO COCTaBa U CTPOCHHMS;

—  yCTaHaBIUBAaTh B3aUMOCBS3H MEXIy (DakTaMu W TEOpHEH, MPUUNHON U CIEICTBUEM MpU
aHalu3e TMPOOJIEMHBIX CHUTyalldd ¥ OOOCHOBAHMM TPUHUMAEMBIX pEIIEHHH Ha OCHOBE
XUMUYECKUX 3HAHUI.



3 COAEP)KAHUE YYEBHOI'O IPEJIMETA TOII 50

HaumenoBanue pa3aesioB u Coaepikanue yueOHOro MaTepuaia 1 GopMbl OPraHU3aALMH 1eSITeIbHOCTH O0bem Yposenn
TeM o0yyarommxcs B Yyacax OCBOCHHS
1 2 3 4
Pazjnen 1. Opranuyeckasi Xumus 72
Tema 1.1. OcHOBBI Coaep:kanue yueOHOro MaTepuajia 6
OpPraHu4ecKoi XMuMHUH [losiBneHue 1 pa3BUTHE OPraHNYEeCKOM XUMHMH Kak Hayku. [Ipenmer 2 1
OPraHN4YecKO XuMHHU. MEeCTO M 3HAaYEHUE OPraHNYECKON XUMUH B CUCTEME
€CTECTBEHHBIX HayK. XMMHUECKOE CTPOCHHE KaK MOPSI0K COETMHEHUS aTOMOB B
MOJIEKYJIE€ COTJIACHO UX BAJIEHTHOCTH.
1. Jlexknust Nel. «Teopusi crpoeHnsi opraHu4ecKux coeAnHeHui A. M.
Byrtaeposa». [Ipennocsuiku co3nanus TeOpum CTpoeHus. OCHOBHBIE MOJIOKEHHS
TEOPUHU XMMHUYECKOIO CTPOEHUS OpraHndeckux coequnennii A.M. byrieposa.
YrepoaHslil CKeJIeT OPraHnYeCKOr MOJIEKYJIbl. KpaTHOCTh XMMUYECKOM CBA3H.
3aBUCHMOCTb CBOMCTB BEIIECTB OT XMMUYECKOTO CTPOEHUs MOJeKyll. M3omepus u
n3oMepsul. ['oMosoru.
2. Jleknusi Ne2. [Tonsitue o pyHkimoHanpHOU rpynme. [TpuHIUnsI 2 1
KJIacCU(UKAIIMU OpraHUYecKuX coeAuHeHn. CrucremMaTieckast MeKIyHapoIHas
HOMEHKJIaTypa U IPUHLHUITBEI 00pa30BaHusl HA3BaHUNM OPraHMYECKUX COCAMHEHUH.
3nauenue teopun A. M. BytiiepoBa jyisi pa3BUTHSA OPraHUYECKOM XUMHUH U
XUMHUYECKUX IIPOTrHO30B.
3. IIpakTuyeckoe 3ansaTHe Ne 1. «CocTaBieHre H30MEPOB U TOMOJIOTOB. 2 2
OCHOBBI HOMEHKJIATYPbl OPTrAHUYECKUX COCAUHEHUI».
CamocrosiTesqbHast padoTa o0yuawmmxcs. Butanucruueckoe yueHHE U €ro 2 2
kpax. JlocTixeHnus B 06J1aCTH OPraHu4eCKO XUMHH.
Tema 1.2. IlpeaenbHble Copepxanue yueOHOro Marepuasa 6
YIJIEBOJAOPOIbI 4. Jlekuusi Ne3. Anxanbl. CTpoeHHE MOJEKYIbl MeTaHa. [ 'OMOJIOrn4ecKuil psij 2 2

AJIKaHOB. T'omonoru. HOMCHKJ'IaTypa. I/I30Mep1/15[ YHJIEpOAJHOI'0  CKEJICTaA.
Haxoxnenue B IIpUupoac. Ha60paTopHLIe H ITPOMBIIIJICHHBIC CII0COOBI MOJIyYCHUA
AJIKaHOB. 3aKOHOMepHOCTI/I N3MCHCHUA q)HSH‘leCKI/IX CBOMCTB. XHUMHYECKHE
CBOMCTBA (Ha npumepe METaHa )51 3T8.Ha) . pcaknuun 3aMCIIICHUA
(raJ'IOFeHI/IpOBaHI/IC), ACTUAPUPOBAHUA KaK CITOCOOBI TOJIYYCHUA Ba)KHEMIIINX
COCIUHEHUH B OpraHu4eCKOM CHHTC3C. FOpCHI/Ie METaHa KaK OAWH M3 OCHOBHBIX
HCTOYHUKOB TCILJIa B IIPOMBIIIIJICHHOCTH U GBITy. HpI/IMeHeHI/IC ankaHoB. IlonsTue
O NUKJIOAJIKaHax.




Tunossle 3a1aun. BeiBeieHre MOJIEKYIIPHON POPMYITBI BEIleCTBA Ha
OCHOBAHMHU €r0 IUIOTHOCTH 10 BOJOPOIY WM IO BO3/IyXY U MacCOBOM J0JIH
3JIEMEHTOB.

KonTekcTHBIC 3a124H.

2,3

5. lIpakTnueckoe 3anaTue Ne 2. «KoHcTpyrpoBaHue 1mapocTep:KHEBbBIX
MOJEIECH MOJIEKYJ AJIKAHOB U TAJIOT€HAJIKAHOBY.

6. IIpakTuyeckoe 3ansTue Ne3. «KadecTBEHHOE OIpeneNeHHe Yriieposa,
BOJIOPOJIA M XJIOpa B OPTaHUYECKUX BEIIECTBAXY.

CamocrosiTeabHasi paora ody4yarommxcs. [ToHATHE 0 IIMKITIOATKAHAX.

Tema 1.3. ITHI€HOBBIE U
JTHEHOBbIE YIJIEBOAOPO/IbI.

Conepxxanue yueOHOro Marepuaja

oo

7. Jlekuus. Ne4. Ankenbl. CTpoeHHE MOJIEKYIBI ATHIIEHA. ['oMosiornyeckuil pss
aJIKeHOB U o01as ¢popmyna aakeHoB. Homenknarypa. M3omepus aTHI€HOBBIX
YTJI€BOIOPOJIOB: MEXKKIACCOBAs, YIIIEPOIHOTO CKEJIETa, MOJOKEHUS KPpaTHOM
cBs3H, reoMerpuueckas. [lonydenune. @u3ndyeckre CBOMCTBA. XUMHUECKUE
CBOMCTBA (Ha MIPUMEPE ITUJICHA): PEAKITUN TPUCOCANHEHNUS (TAIOTEHUPOBAHHUE,
TUAPUPOBAHUE, TUAPATALUS, THIPOTaIOTEeHUPOBAHUE) KaK CIOCO0 MOTydeHHs
(YHKIIMOHATBHBIX POU3BOAHBIX YIJIEBOJIOPOAOB, TOpeHUs. ['OpeHne anKkeHOoB.
[Tonumepu3zanus 3TUIEHA KaK OCHOBHOE HAIIPaBJICHUE €r0 UCIIOJIb30BAHUS.
Monomep, nonumep, peakuus NoJIMMEPU3aLNN, CTENEHb MTOJIUMEPU3aLUH,
CTPYKTYpHOE 3BeHO. [lonnaTnieH, kKak KpyHOTOHHAKHBINA ITPOTYKT XUMHUYECKOTO
npousBoAcTBa. [Ipumenenue strena. [lonunponuniex, ero npuMeHEHUE U
cBoiicTBa. ["anorencoaep:xaiue noauMepsl: TehI0H, TOTUBUHUIXIOPHI.

TunoBele 3agaum. BriBeneHue MOJICKYJISIpHON  (OpMYJBl  BEIIeCTBAa Ha
OCHOBAHWHU €ro INIOTHOCTH II0 BOJOPOJY WJIM IO BO3AYXy M MacCOBOM JOJIH
9JIEMEHTOB.

KoHTexkcTHBIC 3a1a4M.

ﬂeMOHCTpaHI/IH. Mo penu MOJICKYJ CTPYKTYPHBIX U IMIPOCTPAHCTBCHHBIX
H30MCPOB aJIKCHOB. O3HaKOMIJICHHE C 06pa3uaMH IMOJIMOTHUIICHA U IMOJUIIPOIIUIICHA

8. IIpakTnueckoe 3ansitue Ned4. [logyueHue sTuiIeHa U U3y4eHHE €rO CBOMUCTB.

CamocrosiTesibHast padoTa 00y4arOmMXCsi. AJKEHBI KaK ChIPHE JUIS TOTY4YECHHUS
pa3HOOOpa3HBIX OPraHNYECKUX BEIIECTB.




9. Jleknus.NeS. AsikaaueHbl u kayuyku. [Tonarue 06 ankaauenax, Kak
YIJI€BOAOPOJAx C IBYMs ABOMHBIMU CBsI3sIMU. M30Mepus, HOMEHKIaTypa
JMEHOBBIX yriaeBoaopoaos. [lonyuenue. [lonmumepusanus quBuHmiIa (OyraaueHa-
1,3), kak cioco6 MoJTydeHUs] CHHTETUYECKOTO Kaydyka: padotel C. B. Jlebenena,
JIETUApUpoBaHue aKaHOB. OCOOCHHOCTH XUMUYECKUX CBOMCTB COMPSKEHHBIX
JIMEHOB KaK CJIEJICTBUE UX 3JIEKTPOHHOTO cTpoeHus. Peakuuu 1,4-
npucoeauHenus. HatypanpHblil 1 cunTeTHUECKUN Kaydyku. Conoaumepbl
(6yTagmeHCTUPOJIbHBIN KayuyK). Bynkanuzanus kayayka. Pesuna u 500HHT.
[IpumeHnenue kaydyKka U pe3uHBL.

JdemoncTpauuu. Mojenu MOJIEKYJ CTPYKTYPHBIX U ITPOCTPAHCTBEHHBIX
n3omepoB ankaaueHoB. Komteknus «Kaydyk u pe3nHay.

Tunbl pacuerHbIx 3aaau. Pacdersl macchl (0Obema, KOJMYECTBA BEIIECTBA)
MIPOJIYKTOB PEAKIUH, €CJIH OJJTHO U3 BELIECTB JIaHO B U30BITKE (MMEET MPUMECH).

10. MpaxkTnyeckoe 3ansitue Ne5. [IpupoHbIC 1 CHHTETHYECKUE KAyTYKH.
CocraBiieHHE ypaBHEHUHN PEaKIHUN MOJIUMEPHU3ALAN TPUPOIHBIX U CUHTETUYECKHAX

Kay4yKOB.

CamocrosiTesibHas padora o0yuarwumuxces. Vicropust OTKpbITHS HATYPaIbHOTO U
CHUHTETHYECKOTO KaydyKa.

Tema 1.4. AneTnjieHOBBIE
YIJIEBOAOPOIbI

Conep:xanue y4yeOHOro Mmarepuaja

11. Jlekums. Ne6. Aaxunbl. CTpoeHHE MOJICKYJBI alleTuiaeHa. ['oMoornaeckuit
psan ankuHoB. Homenknarypa. M3oMmepusi MexXKiaccoBasi, yIJIEpOJIHOTO CKelleTa,
MOJIO)KEHUS KpaTHOM CBsi3M B Moiiekyne. [lomyuenue aneruiieHa MUPOIH30M
MeTaHa U KapOUJTHBIM METOJIOM. XHUMHUYecKue cBoiicTBa. OCOOEHHOCTH peaKIIHii
OPUCOCAUHEHHUS] 1O TPOWHOM yriaepoj - YIVIEpOJAHOM CBSA3M  pPEaKIHUU
IPUCOCANHEHUS (rajoreHupoBaHue, TUIPUPOBAHUE, rUIpaTanus,
TUAPOTATIOTeHUPOBAHUE),  KaK CHOCO0 TOJNyuyeHUs TMOJMMEpPOB U JIPYTHX
MOJIE3HBIX  MPOJIYKTOB Peakuus KyuepoBa. IlpaBuno MapkoBHUKOBA
OPUMEHHUTETIBHO K  aleTUJICHaM. ['openue ameTwieHa Kak HCTOYHHUK
BBICOKOTEMIIEPATypHOTO IJIAMEHH ISl CBapKU M pe3ku MeTaiioB. [Ipumenenue
aleTUIICHA.

JemoncTpanun. Moaenn MOJIEKyIbl alleTUIIEHa U Apyrux aiakuHoB. llomydyenue
alleTWiIeHa U3 KapOua KajbIHsl, O3HaKOMJIEHHE C (PU3NYECKUMU U XUMUYECKUMHU
CBOMCTBaMHM alleTUJIEHA: pACTBOPUMOCTBIO B BOJIE, TOPEHUEM, B3aUMOIEHCTBUEM C
OpOMHOI1 BOI0H, pacTBOpOM MepMaHraHaTa kanus, cojssmu Meau (1) u cepebpa.




JlaGopaTopHbIii onbIT. V3roToBineHne Mojeneil MOJIEKy/ allIKUHOB, UX H30MEPOB.

TunoBble 3agayM. BplUuCIeHHS 10 TEPMOXUMHYECKMM  YPABHECHUSIM.
Boruucnenue wmaccoBoit (0ObeMHOUM) gosin  BeIXOAa Tmpoaykra (B%) OT
TEOPETUYECKU BO3MOKHOTO.

12. MpakTnyeckoe 3ansiTue.Ne6. Perienne pacdeTHBIX TUIIOBBIX 33/1a4.

CamocrosiTesibHast paboTa o0yuarommxcsi. XpaHeHHE U TPAHCIIOPTUPOBKA
alicTUuJICHA. HpI/IMeHCHI/Ie alICTUJICHA B 6I>ITy " B IIPOMBIIIJICHHOCTH.




Tema 1.5.
ApomaTnueckmne
yIJ1€BOA0OPOAbI

Conepxxanue yueOHOro Marepuaja

13. JlexkuusiNe7. Apennl. beH301 Kak TpeACTaBUTENb apOMaTHYECKHX
yraeBonoponoB. CrtpoeHue Mosekynbl OeH3ona. Pa3Butue mnpencraBieHUd o
ctpoennn Oenzosna. COBpeMEHHBIE MPEICTABICHUS 00 DJICKTPOHHOM H
IPOCTPAHCTBEHHOM CcTpoeHuH OeH3ona. (OOpa3oBaHME apoOMaTHYECKOM T-
cuctembl. [omosiorm OeH30Jla, WX HOMEHKJIATypa, obmas dopmya.
Homenknatypa [uist AM3aMeIlleHHbIX MIPOU3BOIHBIX O€H30ja: OpTO-, MeTa-, napa-
pacnonio)kenue 3amecturtenei. [lomyuenue OeH301a M €ro  TOMOJIOTOB.
®u3nyecKkue CBOMCTBA APEHOB. XMUMHYECKHE CBOMCTBA: PEAKIMM 3aMELICHUs
(rasoreHMpOBaHKUE), KakK CIOCO0 TOJYYeHHS] XHMHUYECKHX CPEICTB 3allUThI
pacTeHuii, nprucoenHeHus (TUIpUPOBAHUE), KaK JJOKA3aTeIbCTBO HENPEAEIbHOTO
xapaktepa Oenzona. Peakius oxucnenus. [Ipumenenune Oenzona. B3aumocsszb
MIpe/IebHBIX, HEMPEIEIbHBIX U aPOMATUYECKUX YTIIEBOJIOPOIOB.

Jemoncrpanuun. HlapoctepxHeBbie 1 00bEMHBIE MOAETH MOJIEKYJ O€H30J1a U €To
roMmoJioros. Pa3nenenune cmecu O€H301 — BoJa € IMOMOUIBIO JEITUTEIbHON
BOpOoHKH. OTHOIIEHHE OeH30J1a K OpOMHOM BOJIE, PaCTBOPY IEpMaHIaHaTa Kajusl.

14. TIpakTnueckoe 3aHsitue. Ne7. ['eHeTHueckas B3aMMOCBSI3b TMPEICTbHBIX,
HEMpeleNnbHbIX U apOMAaTUYECKHX YIJIEBOJOPOIOB (C  UCCIe008amMeNb KOl
HanpagieHHoCmbio).

CamocrosiTesbHas padoTa o0yuawuuxcesi. OTKpbITHE CTPYKTYPHOU (OPMYITBI
Oen3oma HemerkuM XuMukoMm ABryctom Kekyne. CyTh oTKpbITHS. Baxueime
IPEJICTABUTENIN APOMAaTUYECKUX YIIIEBOJIOPOIOB.

Tema 1.6.
I'mapokcuiabHbIE COeTUHEHHS

Copep:xaHue y4e0HOI0 MaTepuaja

15. Jleknusi Ne8.Cnuptbl. Knaccudukamnus, HOMEHKIATypa, U30MEPHUsI CITUPTOB.
MeTaHon W 3TaHON Kak MPEJCTABUTENN MpPEIEIbHBIX OJHOATOMHBIX CIIMPTOB.
XUMUYECKUE CBOMCTBa (Ha MpUMepe METaHoja M 3TaHOJa): B3aUMOJCHCTBUE C
HaTpUEM KaK CIOCO0 YCTaHOBJEHHUS HAIU4Us THAPOKCOTPYIIBI, pPEakuus C
TaJIOT€HOBOIOPOJaMH, Kak Croco0 MOJTy4YeHHsl pacTBOpPUTENCH, NeruapaTaius
KaKk crnoco0 mNoiy4yeHHs JTuiieHa. Peakuus TOpeHus: CHHUPTHI, KaK TOILIUBO.
[Ipumenenne MeraHona W 3TaHoja. PU3HOJOTMYECKOE [EWCTBUE METAHOJA U
3TaHOJIa HA OPTaHU3M YEJIOBEKA.

Tunbl PaCYE€THBIX 3aaa4: Brruncienue (I)OpMy.]'ILI BCIICCTBA HAa OCHOBAHHH €I'0
OTHOCHUTEIBbHON INIOTHOCTH IIO BOOOPOAY HWJIM IO BO3AYXY, a4 TAKXKE II0O MacCcCe,
O6’BeMy HJIN KOJIMYCCTBY BCHICCTBA IMPOAYKTOB €ro CropaHmus. PacueTsl Macchl
(O6’LeMa, KOJIMYECTBA BCIJ_ICCTBa) MMPOAYKTOB PCAKIMHU, C€CIIM OJHO M3 BCIHICCTB




JTAHO B U30BITKE (MMEET IPUMECH).

CamocrosiTeibHast padora odyuaroumxcsi. 3akoH 00 ankorosie. 171-®@3 ot
22.11.1995 "O rocynmapcTBEHHOM pETYJIHMpPOBAHUU TIPOM3BOJICTBA U 000pOTa
STUJIOBOTO CIHPTA, AJIKOTOJBHOM M CHUPTOCOAEpKAIEH MPOAYKIIMU U 00
OTpaHUYCHUH MOTpeOIeHUsA" .

16. Jlekuusa Ne9.MHOroaroMHble CHUPTHI. DTHICHIIHMKOIb U TIMIEPHH Kak
MPEJCTaBUTENHN MTPEISIbHBIX MHOTOATOMHBIX CITUPTOB. KauecTBeHHas peakius Ha
MHOTOATOMHBIE CIIUPTHI M €€ NPUMEHEHHE Ui pacliO3HaBaHWs TJHIEPHHA B
cocTaBe KocMeTHueckux cpeacTtB. (CrnocoObl MOJIy4eHHs, MPaKTHUYECKOe
MIPUMEHEHHE ITUJICHTJIUKOJIS U IJIULEPHHA.

JdemoncTpauuu. Moaenu MoJIeKya cnupToB. PacTBOpHMOCTE B BOJIE AJIKAHOJIOB,
STHJICHTJIMKOJSI, TIIMIepuHa. KauecTBeHHbIE peaknud Ha OJHOATOMHBIC,
MHOTOAQTOMHBIE CITUPTHI (C UCCIe008ameNbCKOU HANPA8IeHHOCMbIO).

Tunbl pacuerHbIx 3aaau: Pacuersl Macchl (0ObeMa, KOJMYECTBA BEIIECTBA)
MIPOJIYKTOB PEAKIUU, €CIIN OJTHO U3 BELIECTB JIaHO B U30BITKE (MMEET IPUMECH ).

17. IIpakTuyeckoe 3ansitue. Ne§. CBoiicTBa OJHOATOMHBIX W MHOTOATOMHBIX
CIIUPTOB.

CamocrosiTtesibHasi  padora 00y4aroumxcs. O6mactu MIPUMEHEHUS
MHOTOQTOMHBIX CIIUPTOB.

18. Jlekumsi NelO.®enos. CrtpoeHue (dJIEKTPOHHOE W IPOCTPAHCTBEHHOE)
MoJIeKyibl (peHoNa. B3aumHoe BiMsiHUE aTOMOB B MoJiekyie ¢enomna. [lonydenue
(deHoMa B TPOMBIIUICHHOCTH XHWMHYECKHE CBOWCTBA: B3aMMOJCHCTBHE C
HATpUEM, THIPOKCUIOM HATpHs, OpOMOM (KayeCTBEHHAsl peakilys), HUTPOBAHUE
(MMKPUHOBAs KUCJIOTA, €€ CBOMCTBA U prMeHeHue). [Ipumenenue denona.

JdemoncTpanun. Mojenu moiiekyn ¢eHosoB. PactBopumocts B Boje ¢eHoa.
KauectBennsie peakiyu Ha (peHoI.

Tunbl pacueTHsIx 3aga4: PacueTsl Macchl (00beMa, KOJTMYECTBA BEIIECTBA)
MPOIYKTOB PEAKINH, €CIH OJHO U3 BEIIECTB JIaHO B U30BITKE (MMEeT IPUMECH ).

CamocrosiTesibHasi ~ pabdora  oOyuawommuxcas. O  Bpeae  denomnodo
pMalbJCTHIHOTO MaTepHUaia.




Tema 1.7.
AJIbJIEru/Ibl U KETOHBI

Conepxxanue yueOHOro Marepuaja

19. Jleknus Nell.Aabaeruabl. ['oMoorudeckue psifpl albJIeTUIOB U KETOHOB.
[onsiTne 0 KapOOHMIIBHBIX COCTUHEHUAX. DIEKTPOHHOE CTPOECHUE KapOOHUIBHOM
rpynnbsl. M3oMepuss M HOMEHKIAaTypa ajbAeruaoB U KeToHOB. [lomydeHue.
dwusnyueckue CBOMCTBAa KapOOHWIBHBIX coenHeHn. MeTaHanb (popManbaerun)
U JTaHalb (aueTanblIerun), Kak IpeICTaBUTENN MPEACIbHBIX albJErUI0B.
XHMMHUYECKUE CBOMCTBA aIBJIEIMAOB M KETOHOB. KadecTBEHHBIE peakuuu Ha
KapOOHUJIbHYIO TpyHmny (peakiusi «cepeOpsHOTO 3epKaia», B3aUMOJIECHCTBHE C
ruapokcuoM Meau (II) m ux npumeHeHue uis OOHApYKEHUs NPeAeTbHBIX
albJIETU/I0B B TPOMBIIUIEHHBIX CTOYHBIX BOJAAX. TOKCHYHOCTH ajbJETHJIOB.
[Ipumenenue popmanbaeruia v aleTaibIerua.

demoncrpauuu. [llapocrepxHeBbie 1 00bEMHBIE MOJIEIH MOJICKYN albJACTUIOB U
KeTOHOB. KauecTBeHHbIE peakuy Ha aIbJAETUIHYIO TPYIITY.

Tunsl pacuerHwbix 3ama4. Pacdersl Macchl (00beMa, KOJMYECTBA BEIECTBA)
MIPOJIYKTOB PEAKIMU, €CJIU OJJTHO U3 BEUIECTB JIaHO B MU30BITKE (MMEET IPUMECH ).

20. lIpakTuyeckoe 3ansitue. Ne9. XuMHUECKHE CBOICTBA JIbJICTHIOB.

CamocrositesqibHass padora oOyvyawommxcs. [IlpuMmeHeHune aabaerujioB u
KETOHOB.

Tema 1.8.
KapOoHoBble KHCJI0TBI M UX
NPOU3BO/JHbIE

Conep:xaHnue y4eOHOro Mmarepuasa
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21. JleknusaNel2.Kap6oHoBble KHCIA0TBHI. ['OMOJOTHYECKUNA PSIT MPEASTbHBIX
OJIHOOCHOBHBIX KapOOHOBBIX KHCIOT. [IoHsTHE 0 KapOOHOBBIX KHCIOTaX M HX
Ki1accupukanys. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHHME KapOOKCHIIBHOM
rpymmsl. ['oMosoruueckuil psj npeienbHbIX 0JHOOCHOBHBIX KAPOOHOBBIX KUCIIOT,
UX HOMEHKJIATypa M H30MepUsi. MEeXMOJIEKyIIpHbIE BOAOPOIHBIE CBS3U
KapOOKCHJIBHBIX TpYIMI, MX BIMSAHUE Ha (U3MUECKHE CBOWCTBA KapOOHOBBIX
KHACJIOT. YKCyCHas KHUCJIOTa KaK IpEACTaBUTEIb IPEICIIBHBIX OJHOOCHOBHBIX
KapOOHOBBIX KHMCJIOT. XUMHUYECKHE CBOWCTBA (Ha IpUMeEpe YKCYCHOW KHCIIOTHI):
pEaKuu ¢ METAUIAMHM, OCHOBHBIMU OKCHJIAMH, OCHOBAaHUSMH M COJISIMH Kak
NOATBEP)KJICHUE  CXOJACTBA C  HEOPraHMYECKMMHU  KuciaoTamMu.  Peaknus
TepUPHKaALMU KaK CI0cO0 MOTY4EHUs CIOXKHBIX 3¢upoB. [Ipumenenue ykcycHon
kucinoTel. CBeneHUst 00 akpWJIOBOM M METaKpWJIOBOH, IiaBeneBod, OeH30MHOM
KUCIIOTaX, a TaKKe  MPeICTaBI€HHE O BBICIIUX KapOOHOBBIX KHCIOTaxX:
IpEIeNbHbIX (MAJIBMUTHHOBOM M CTEAPUHOBOM), HENPENEIbHBIX (OJIEMHOBOM,
JIMHOJIEBOM, JTMHOJIEHOBOH).




JemoHcTpanuu. 3HaKOMCTBO C (PU3MUECKMMH CBOWCTBAMH BayKHEHIITUX
KapOOHOBBIX KHCIIOT.

22. TlpakTuueckoe 3ansarue. Nel(. [TomyueHue yKCyCHOW KUCIIOTBHI U U3ydEHUE
€€ CBOMCTB.

CamocrosiTesibHast padora oOyvaommxcs. OTaeiabHbIE  TPEACTaBUTENN
Kap6OHOBI)IX KHCJIOT U UX 3HAYCHUC

23. Jlexknusa Nel3. Cioxuabie 3¢upsbl u Kupbl. CI10XKHBIE YPHUPBI KaK MPOIYKTHI
B3aUMOJICHCTBUSL KapOOHOBBIX KHCIOT cO chnupramu. [IpuMeHeHHe CII0KHBIX
5¢upoOB B NUILEBON U MapProMEpHON MPOMBINIIEHHOCTH. JKHUpBI Kak CIOXKHbIE
3¢upbl MNHIEpUHA U BBICIINX KapOOHOBBIX KUCIIOT. PacTUTENnbHBIE U KUBOTHBIE
KUpPBI, UX COCTaB. Pacrno3HaBaHME pacTUTEIbHBIX >KUPOB HAa OCHOBAaHHUU HX
HemnpenenbHOro xapakrepa. [Ipumenenue >xupoB. ['maponus wiM OMbUICHHE
KUPOB, KaKk croco0 MPOMBIIIIEHHOTO MOJY4YeHHsI COJIel BBICHIMX KapOOHOBBIX
KHCJIIOT.

JdemoncTpanuu OTHOIIEHUE CIIMBOYHOTO, TIOJICOJTHEYHOTO, MAITUHHOTO Maces h
MaprapuHa Kk OpoMHOI BOJIe 1 pacTBOpPY IEpMaHraHaTa KaJusl.

JlaGopaTopHble ONBITHI
PacTBOpUMOCTB JKMPOB B BOJIE 1 OPraHUUYECKUX PACTBOPUTEISIX.

Tunosble 3agaun. BriunciieHne o ypaBHEHUAM PEAKIIUM, €CIIN OJTHO U3
pearupymomux BemecTB JaHo B u30bITke; KoMOMHUpOBaHHbIE 3a/1a4H.
KoHnrexcTHbIe 3a1a4u.

24. IlpakTuueckoe 3ausaTue.Nel1.CunTes caoxHOTO dupa.

CamocrosiTesbHast padora oOydarommxcsa. Cioxsble dQUpbl B MPUPOJE U
TEXHUKE

25. Jlekuust Nel4. MbL14, Kak COJIM BbICIIMX KapOOHOBBIX KHCJI0T. Moromue
cBoiicTBa MbLIa. OTHOIIIEHNE MBLIA K keCTKOH Boge. CHHTETUYECKHE MOIOIIIE
cpenctBa — CMC (eTeprenTsl), uX MPerMyIIecTBa U HEJOCTATKH.

JlaGopaTtopHbie onbIThbl. CpaBHEHHE MOIOIIUX CBOMCTB XO35WCTBEHHOTO MbLJIa U
CMC B XeCTKOH BOJE.

Tunbl pacuerHbIX 3ama4: Pacuersl Macchl (0ObeMa, KOJMYECTBA BEIIECTBA)
NPOJAYKTa pEaklMH, €CIM OJHO M3 BEIIECTB JaHO B BHUAEC pacTBOpa C
OTIPEJEIIEHHON MacCcOBOM JI0JIEH paCTBOPEHHOIO BELIECTBA.

26. IIpakTuyeckoe 3ansitne.Nel2. M3rotoBieHne Mbia pydHOi paboThI.

CamocrosiTesbHast padora o0yvaromuxcsi. PakTel U3 UCTOPUM MblIa. Pemenue




‘ PACUCTHBIX 3a1a4.




Tema 1.9. YrieBoasbl.

Conepxxanue yueOHOro MarepuaJa.
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27. Jlekuus NelS. Vraesoasl. Knaccudukamus yrieBojos. Haxoxnenue
yriaeBosoB B Ipupoae. MoHocaxapuabl. [J0ko3a, Kak anpIerujocnupT
(peakuu MO ambJETUIIHON TPYIIIE «CepeOpsHOTO 3€pKajia», B3aUMOJCHCTBUE
III0KO03bI ¢ rugpokcuaoM Meau (I1) mpu koMHaTHOM TeMrepaType U HarpeBaHUH).
bpoxenue rimoko3bl. Paznuunbie THIBI OpoKeHUs (CIMPTOBOE, MOJIOYHOKHUCIIOE).
I'moxo3a B mpupose. buosornyeckass posib U npuMeHeHHe I0K03bl. DpykTo3a
KaK M30Mep TIJ0Ko3bl. CpaBHEHHE CTPOEHUS MOJIEKYIbl M XUMHUYECKUX CBOMCTB
I1I0KO03bl U (pyKTO3bl. DpyKTO3a B IPUPOJE U €€ OMO0JIOTHYECKas POJlb.

JlaGopaTopHsble onbIThbl. B3anMoaelictBue rimoko3sl ¢ ruapokcuom meau(ll) u
amMMuadHbIM pactBopoM cepebpa (1) [Ag(NHs)2]OH.

CamocrosiTesibHast  pabdora  oOyuyawmuxcsi.  [leHTO3bI. Puboza wu
ne3okcupr0o03a, Kak IpeacTaBUTeNu anbaonenTo3. CtpoeHue Moliekyin. Pemenue
TCHCTUYCCKHX HETTOYCK MCXKY KiIaCCaMH OPTraHNUYCCKUX COG,ZII/IHGHI/Iﬁ.

28. Jlexkuus Nel6. Aucaxapuabl. Caxapo3a. CTpoeHHE U XUMUYECKHE CBOMCTBA
caxapo3bl. ['maponns caxapos3pl.  TexHOJOTHYECKHME OCHOBBI IPOM3BOJICTBA
caxapo3ssl. JIakTO3a U MaJIbT03a KaK M30Mephl CaXxapo3bl.

JlaGopaTopHble onbIThbl. B3anMoieiicTBUE caxapo3bl C TUAPOKCHUIOM KaJIbIUsL.

29. Jlekmusi Nel7. Iloaumcaxapuanl. Kpaxman wu  ume/utwio3a  Kak
OMOJIOTHYECKHE MMOJIMMEpPhl. XWUMHUYECKHE CBOWCTBA Kpaxmajia M IIeJUTIOJIO3BI
(Tmaponu3, KadecTBEHHAsl Peaklusl ¢ MOJO0M Ha KpaxMmall U €€ TPUMEHECHUE IS
oOHapyXeHHs KpaxMaja B IPOAyKTax nutanus). CpaBHEHHE CBOMCTB KpaxMaia U
HeJUTroNIo3bl.  [IpuMeHeHne um OuoJsioruyeckass poiib  yriieBojaoB. [loHstue 00
MCKYCCTBEHHBIX BOJIOKHAX Ha MPUMEpPE alleTaTHOTO BOJIOKHA. THITBI XMMHUYECKHX
peakiuii B OpraHuYecKord XuMuH. MneHTudukanus opraHHYecKUX COCAUHEHHIA.
l'enernueckass CBsI3b  MEXIy  KilaccaMd  OPraHUYECKHX  COCAWHEHHIA(C
UCC1e008ameNbCKoll HANPAIeHHOCMbIO).

Jemoncrpanun. OOpasiisl yriaeBoa0B U u3aenuil u3 Hux. Koynekiuys BOJIOKOH.

JlaGopaTopuble omnbIThl. B3aumopeiictBue kpaxmana ¢ HOIOM, THAPOJIU3
kpaxmana. OOHapykeHHe KpaxMmaia ¢ MOMOIIbI0 KaYECTBEHHOM PEeaKIu B MeJe,
xJebe, orypre, MaprapuHe, MakapoOHHBIX U3JIENUSAX, KpyIax.

Tunbl pacyeTHbIX 32/1a4:
Pacuetsr Mmaccel (0OBbeMa, KOJTHMUECTBA BEIIECTBA) MPOAYKTa PEAKIHH, €CIH OHO
M3 BEILIECTB JAaHO B BHJE pPacTBOpa C OIPEACICHHOW MAacCOBOM JOJIEeH
PACTBOPEHHOI'O BEILIECTBA.

30. IlpakTuyeckoe 3ansarue. Nel3.I'unponn3 yrieBoos.




31. IIpaktuyeckoe 3ansatHe Nel4.Pemenue skclepUMEHTAIbHBIX 337ad Ha
pacro3HaBaHHE OPraHUYECKUX BEUIECTB (C UCCA€008AMENbCKOU  HANPABIEHHOC-
muio).

CamocrosiTesibHasi padora o0yvaromuxcsa. buonornyeckass posib caxapuioB U
NOJICAaxapuIoB.  PelieHre  TIeHEeTWYeCKHX  IEMOYeK  MEeXAy  KiaccaMu
OPraHNYEeCKUX COCTMHEHUN

Tema 1.10.
AMMHBI, AMHHOKHCJIOTBI,
OeJIKH.

Conepxxanue yueOHOro Marepuaja
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32. Jleknus Nel8.Knaccudukauusi u usomepusi amuHoB. [loHstie 06 amMmuHax.
Knaccudpukanus amMuHOB MO THUIy YIJIEBOJAOPOJHOTO pajuKana W YUCITY
aMuHOIrpynn B MoJsekyse. [lepBuuHble, BTOpUYHBIE W TPETUYHBIE AMMHHBI.
I'omonoruueckue psiabl IpeaesibHbIX aTu(paTHUYEeCKUX U apOMaTUUECKUX aMHUHOB,
M30MEpHs U HOMEHKIATYpa.

[Tonyuenune amuuoB. Pabotet H. H. 3unmua. Xumuueckue cBOWCTBa aMUHOB.
AMHHBI KaK OpPraHWYeCKHE OCHOBAHHWs, UX CPAaBHEHUE C aMMHAKOM M JIPYrUMU
HEOPraHMYEeCKMMHU  OCHOBaHWMsAMH.  CpaBHEHME  XHMHMYECKUX  CBOMCTB
anudaTuyecKux U apoMaTuyecKux aMuHOB. OOpa3zoBaHuEe aMHI0B. AHUJIMHOBBIE
kpacutenu. [loHsATHE O CHHTETHMYECKHX BOJIOKHAX. [lonmamMuael u nmonuamuHele
CHUHTETHYECKUE BOJIOKHA. [[puMeHeHne aMrHOB.

JlabopaTopHble ONbITHI. 3roToBlIeHWE IIAPOCTEPKHEBBIX M OOBEMHBIX
MoJiesiell H30MEpPHBIX AMHHOB.

CamocrosiTesabHast padora odyuawmuxcesi. H.-H. 3uaun — ocHOBaTenb OOJIBIION
HIKOJIBI PYCCKHUX XUMHUKOB.

33. JlekmusaNel9.AmMunokucaorbl. CoctraB W HOMeHKJatypa. llomydenue.
AMUHOKHUCIIOTH Kak aM(oTepHble opraHuueckue coequHenus. [lentuanas cBs3b.
buonoruueckoe 3HayeHue o - aMUHOKHUCIOT. OOmactu HpPUMEHEHUS
AMUHOKHCIIOT.

Jdemoncrpanun. OOHapykeHHe (DYHKIHMOHANBHBIX TPYINI B  MOJIEKYylIaX
aMHHOKUCIOT. HelTpanuzamus mienoyn amMuHOKHCIOTOW. HelTpanuzarus
KHACJIOTHI AaMUHOKHUCIIOTOM.

34. Ilpaxktnuyeckoe 3aHaTHe. NelS5.I'eHermueckas CBA3b AMHUHOKHUCIOT — C
JPYTUMHM  KJJaCCaMU  OPTraHMYeCKUX COEIUHEHHH (C  ucciedosamenvcKoll
HAanpasieHHoOCmbio).

CamocrositesibHast  padora  oOyyarommuxcsi.  Ponp  amMMHOKHMCIOT B
MOJIEKYJIIPHOM TIPOLIECCE.

35. JexkuusaNe 20.benku kak npupoaHbie ononoaumepbl. CocTaB U CTpOEHUE




OenkoB. XUMHUECKHE CBOWCTBA OEIKOB: IMApPOJIN3, JeHaTyparus. OOHapyx)eHne
O€JIKOB MPHU MOMOIIM KaueCTBEHHBIX (IIBETHBIX) peakiuid. [IpeBpamienus 6enkoB
NUIIK B opraHu3Me. buonoruueckue GyHKIuM OenkoB, ux 3HaueHue. [Ipobmema
0E€KOBOTO T'0JIOJIAHUS U ITYTH €€ PELICHUS.

JemMoncTpanum. PactBopeHue u ocaxxJieH1E OEJIKOB.

JlaGopaTopHble ombIThI. PacTBOpeHne OCIKOB B BOJE W HMX KOAryJsIHUs.
OO6HapyxeHue 0eKa B KypUHOM SHIE ¥ MOJIOKE.

Tunsl pacueTHbIX 3agau: Pacuersl mMaccoBOM WM OOBEMHOW JONHM BBIXOJA
poJIyKTa (B %) OT TEOPETUUYECKH BO3ZMOKHOTO.

36. IIpakTuyeckoe 3ansaTme. Nel6. IcciemoBanue CBOWCTB — OCIIKOB.
Jlenatypanus 6enka. [[BeTHbIe peakiinm OEIKOB.

CamocrositesqibHasi padora oOy4yawommuxcs. benku, Kak OCHOBa >KW3HH.
[IpoGmema OGenKOBOrO TOJIOMAHUST W TYTH €€ penieHus. PemieHne pacueTHBIX
3aga4. CHHTE3 HHCYJIMHA.

Pasznen 2. O0masi u Heopranuveckasi xumus. Teopernyeckue 0CHOBbI XUMHMU.
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Tema 2.1. CTpoeHue aToma. Conepxanue yueOHOIro Marepuasa

37. Jlekmusi Ne 21. Ctpoenmne BemecTBa. CoBpeMEHHass MOJENb CTPOCHUS
aToMa. OJeKTpoHHas KoH(purypamuss aroma. OCHOBHOE H BO30YKICHHEIC
COCTOSIHUSI aTOMOB. BaJleHTHbIE BO3MOYKHOCTH aTOMOB XHMHUYECKHX 3JIEMEHTOB.
KBaHTOBBIC yMCIa: TIaBHOE, OpOUTALHOE (MOOOYHOE), MATHUTHOE M CIIMHOBOE.
PacnipeneneHre 3JEKTPOHOB 10 SHEPreTHYECKHM YPOBHSM, IOJYPOBHSIM U
OpOHTAISIM B COOTBETCTBUHU C MPHUHIMUIIOM HAaWMEHbBIIEH YHEPTrUH, MPUHIUIIOM
[Maynu u npaBusiom ['yaaa. Kinaccudukaius XAMUIECKUX JIEMEHTOB (s-, p-, d-, f-
ameMeHTOB). OCOOEHHOCTH CTPOEHHUs HHEPreTHUYECKUX YpoBHeW atomoB d-
AJIEMEHTOB.

JemoncTpanun. Mogenu opourtaneii paznuuHoil GopmsL

38. Ilpakrtuueckoe 3ansiTHe Nel7. OCOOEHHOCTH CTPOEHUS SHEPreTUYECKUX
ypoBHe# aToMoB d-31eMeHTOB 4 nepuoa.

CamocrosiTesibHas padoTa o0yyaomuxcest. ATOM — CJIOKHAsI YaCTHUIIA.

N

Tema 2.2. Ilepuoanveckuii Coaepikanue y4eOHOro MaTepuajia

3akoH U Ilepnoanyeckasn 39. Jlekumusi Ne22. OTkpblTHE IepHOAMYEcKOro 3akoHa. Ilpeamocsuiku:
CHCTEMa XUMHYEeCKHX HakorieHHe (hakTOJOIMYECKOro mMarepHaia, padoTsl mpeamiectseHHukos (M. B.

N




asemenToB /I. 1. MeHeneeBa.

Hebepeitnepa, A. O. llankyprya, k. A. Heionennca, JI. 0. Meiiepa), che3n
xuMukoB B Kapicpys, nnunoctHeie kauectBa Jl. . Menneneesa. Otkpeitue . 1.
Menpneneeeim Ilepuonnueckoro 3axkona. dusnueckuid cMbica llepuoauyeckoro
3akoHa [I.1I. MenneneeBa. IIpuuvHBI U 3aKOHOMEPHOCTH W3MEHEHHs CBOMCTB
JJIEMEHTOB W MX COEIUMHEHUH 10 TmepuojaM U rpynmnaMm. 3HayeHHe
[Iepnoanueckoro 3akoHa u Ileprnoanyeckoit CUCTEMBl XUMHUYECKHUX 3JIEMEHTOB [1.
W. MenyieneeBa Juist pa3BUTHsI HAYKH M IOHUMaHUsI XUMUYECKOW KapTUHBI MUpA.

JdeMoHcTpanuu

Paznuunbie BapuanThl Tabmuubl  [lepuoguueckoil  cuCTEMBl  XUMHUYECKUX
anemenTtoB [JI. M. MenneneeBa. OOpa3ubl MNPOCTBIX BEUIECTB OKCUAOB H
ruapokcuoB anemenTos I nepuona.

JlaGopaTopHBIii ONBIT.
CpaBHEHHE CBOMCTB MPOCTHIX BEIIECTB, OKCUJOB U THAPOKCUIOB 3ieMeHTOB 11
epuoaa.

40. IIpaktunyeckoe 3ansitue Nel8. XapakrepucrThka »>JI€MEHTa IO €O
MIOJIO’KEHHIO B IEPUOINYECKOI CUCTEME.

CamocrositesqibHasi  padora oOyyarommxesi. [Ipeanochulku:  HaKOIIJIEHUE
(hakTosornueckoro Marepuana, padotsl npeamectseHHUKOB (M. B. [lebepeiinepa,
A. D. lllamkyprya, JIx. A. Heromenaca, JI. FO. Meiiepa), che3l XUMHUKOB B
Kapicpys XXusznb n Hayunas nesrensHocTh J[. . MeHnneneena.

Tema 2.3. CTpoenue
BellecTBa.

Conep:xaHue y4eOHOro MmaTepuasa

41. Jlekumsi  Ne23. DyleKTPpOHHAsi MNPUPOAA XHMHUYECKOH  CBSI3H.
DJEKTPOOTPUIIATEIIBHOCTh. BBl XUMUYECKO# CBsI3M (KOBaJICHTHAas, WOHHAs,
METaJUInYecKasi, BOJIOPOJIHAS) U MEXaHU3MBbI ee oOpazoBaHus. Kpucramumdeckue
U amopHBIe BemiecTBa. TUNBl KPUCTAUIMYECKUX PEIIETOK (aToMHas,
MOJICKYJISIpHAsl, WOHHAS, MeTaJuIn4ecKas). 3aBHCUMOCTh (U3NYECKUX CBOWCTB
BEIIECTBA OT THUMA KPHUCTALIUYECKON pemerku. [IpudmHbl MHOTOOOpasus
BeniecTB. EnuHas mpupoga XMMUYECKUX CBSI3CH: HAJIMYME PA3JIMYHBIX THUIIOB
CBsI3eH B OJJTHOM BEIECTBE, IIEPEXO0JI OJIHOTO THIIA CBSI3U B IPYTOH M T. II.

JemoncTpanuu. Mojenu KpUCTaJUIMYECKUX PEIIETOK Pa3IMYHOro THia. Moaenu
mosexyn JIHK u Gernka.

42. TlpakTnyeckoe 3anaTHe Nel9. OmpeneneHue Tuna XMMHYECKOW CBS3U B
OpraHMYeCKUX U  HEOPraHWYecKMX BellecTBax (C  MCCIIeNOBATENbCKON
HaIlpaBJIEHHOCTHIO).

43. Jlekuusi Ne 24. TlonsiTue 0 KOMILIEKCHBIX coeluHeHusix. HoMmenknatypa
KOMILJIEKCHBIX COCAWHEHUW. BHYTpeHHsSsI W BHEIHSAS cdepa KOMIUIEKCOB.




3HaUCHNE KOMILICKCHBIX COCHI/IHCHI/Iﬁ B HpaKTI/IquKOﬁ JKHM3HH 4YCJIOBCKA.

JlaGopaTopuble onbIThl. KauecTBeHnble peakuuu Ha nousl Fe?* u Fe3*

44. TlpakTuyeckoe 3auaTHe Ne 20. HomMenkinarypa KOMIIJIEKCHBIX COSMHEHUH.

w

CamocTosiTe1bHast padoTa o0yuammxces. [Ipuanael MHOrooOpas3us BeeCTB.

Tema 2.4. [lucnepcHbie
CHCTEMBI

Conepxxanue yueOHOro MarepuaJja

45. Jlekuusi  Ne2S.Ilonsitue o paucnepcHbIx cucremax. Kiaccudukanus
JMCIIEPCHBIX CHUCTEM B 3aBUCHUMOCTHU OT arperaTHOro COCTOSIHMSI IHUCIIEPCUOHHOU
cpeapl U aucnepcHoi (aspl, a Tarke 1Mo pasmepy ux yactuil. I'pydoaucnepcHblie
CHCTEeMbI: 3MYJIbCHH U CYCIIEH3UH.

NN

Jlaboparopublie onbIThl. [lonyuenue cycnensuu cepsl u kanudomnau. [lomydenue
SMYJIBCUH PACTUTENILHOTO Maciia U OeH30J1a.

CamocrosiTesibHast paboTa 00y4arOmMXCcsi. OMYJIbCUU U CYCIIEH3UH B )KUBOU U
HEKMBOW MPUPOJIE U NPAKTUYECKOM )KU3HU YEJIOBEKa.

46. Jlexkuus.Ne26. IlonsiTue 0 KoI0MAAX (30,1M, rejin). McTHHHBIE pacTBOPBI
(Mosieky/asIpHbIe, MOJIEKYJSIPHO-UOHHbIe W WOHHbIE). Oddext Tunnams.
Koarymsiuust B kommoungHbeix pactBopax. Kiaccuduxamus 3omeid. ['eneil.
CuHepesuc B remusx, Kak (pakTop, onpenesitoli CpoK roJHOCTH MPOIYKIIUU Ha
ocHOBe reneil. CBepThIBaHHE KPOBU KakK OHOJOTHYECKHA CHHEPE3HUC, €ro
3HAYECHUE.

JemoncTpanuu. Buapl AUCEpCHBIX CUCTEM U MIX XapaKTEPHBIC MTPH3HAKH.
[TpoxoxaeHue Jiyda cBeTa yepe3 KOJUIOUIHBIE U UICTHHHBIE pacTBOPHI (3 heKT
Tunnans).

JlaGopaTopubie onbIThl. [lonydenue 308 kpaxmana. [lomydyenue 3018 cepol U3
TUOCYNb(aTa HATPUS

Tunbl pacueTHbIX 3aaay: Pacuersl Macchl (0ObeMa, KOJMYECTBA BEIIECTBA)
OPOJOYKTa peaklMH, €clid OJHO M3 BEIIeCTB JaHO B BHUAE pacTBOpa C
OTIpeJIeIEHHOM MacCOBOM JIOJIEH pacCTBOPEHHOTO BEIECTBA.

47. TIpakTuyeckoe 3aHsitue. Ne2l. PemieHue TECTOBOro 3agaHus IO TEMe:
«JlucriepcHbIe CUCTEMBIY.

CamocrosiTesibHas padora o0yuarmuxcs. [I[puMeHeHne KoJJIONIHbIX
pPacTBOPOB B MPOMBIIIJIEHHOCTH U B OBITY.

Tema 2.5.
XMMHUYECKHEe PeaAKIHH.

Conepxanue yueOHOro Marepuaja

(e}

48. Jleknusi Ne27. Xumuyeckue peakiuuu. ['OMOreHHble W TEeTEepOreHHBIE
peakiuu. CKOpPOCTh pEakiuu, €€ 3aBUCUMOCTh OT pPa3IUYHBIX (AKTOPOB:
NPUPOJBl PEArupyrolINX BEUIECTB, KOHIEHTPALUHUHM pPEearupyrolmnx BEUIECTB,
TEMIIEpaTyphl, IUIONIAJAM PEAKIIMOHHOW IMOBEPXHOCTH, HAJIMYMS KaTaau3aropa.




Ponb KaTaJIM3aTOPOB B ITPUPOAC U IMPOMBIIIIJIICHHOM ITPONU3BOACTBC.

49. Jleknmusi Ne28. OOpatumMocTh peakiuil. XUMHUYECKOE PABHOBECHE U €ro
CMEIEHHE O] JeHCTBUEM pa3IMYHbIX (PAaKTOPOB (KOHLEHTPAIHMS PEareHTOB WIIH
NPOJYKTOB pEaKlUM, [aBJIEHHWE, TeMIeparypa) Uil CO3JaHUs ONTHUMAJIbHBIX
YCJIOBI/Iﬁ IMPOTCKAHUA XUMHUYCCKUX ITPOLCCCOB.

JdemMoHcTpanuu

B3aumopelicTBue LMHKAa pa3IM4yHOM MOBEPXHOCTH (IIOPOILIKA, MBUIM, PAHYJ) C
KHACIOTOM.

Cmemenne paBHoBecus B cucteme: Fe3* + 3CNS™ «—— Fe(CNS)s; 3aBHCHMOCTD
CTENEHHU DJIEKTPOIUTUYECKOMN TMCCOLMAlUU YKCYCHOM KUCIIOTHI OT pa30aBlieHUs

Tunsl pacueTHbix 3a1a4: Pacyers! TeraoBoro 3pdexra peakiuu.

w

50. ITIpakTueckoe 3anaTue. Ne22. BiusHue pazinuHbIX (aKTOpPOB Ha CKOPOCTh
XMMHUYECKON peaklHHu (C UCCIIE0BATEIbCKOM HAIPaBIEHHOCTHIO).

51. IlpakTnueckoe 3anaTue Ne23.PemeHue pacyeTHbIX 3ajad Ha CKOPOCTh U
00paTUMOCTh XUMHUYECKUX PEAKLUI (C ucc1e008amenbCKoi HanpasgieHHOCmbio).

CamocrosiTesibHas padora o0yuarwmuxces. [louemy NpoTekarOT XUMHYECKHE
peakuuu? Penienue 3aa4 Ha TEII0BOM 3 PeKT XuMHuyecKoi peaxkiuu.

Tema 2.6.
PacTBopbI

Conep:xanue y4e0HOro marepuaJjia

12

52. Jleknusi Ne29.Ilonsitue o pacrBopax. Dusnko-xumMuueckas mnpUpoja
pacTBOpeHuss U pacTBOPOB. B3aumopeiicTBUE pacTBOpPUTENS U PACTBOPEHHOTO
BemecTBa. PactBopumocTth BemecTB. CrocoObl BBIpaXEHUS KOHLEHTPALUU
PacTBOPOB: MaccoBast I0JIsl paCTBOPEHHOTO BelllecTBa (MPOLIEHTHAs ), MOJISIpHAS.
Teopus aeKTpoMTHYECKOM nucconManuid. MexaHu3M JUCCOIMAlMK BEIIeCTB C
Pa3IUYHBIMU TUIIAMU XUMHUYECKHX CBsi3el. BKilan pycCKUX ydeHBIX B pa3BUTHE
IPEICTaBICHUNA 00 3JIEKTPOJUTHYECKON auccouuanuu. OCHOBHBIE MOJIOKEHUS
TEOPUU  IJIEKTPOIUTHUYECKON auccouuanuu. CTeneHb ANEeKTPOJIUTHYECKOM
muccouuanu U QakTopsl ee 3aBUCUMOCTH. CUIIbHBIC U CPEIHHE SJIEKTPOJIUTHI.
Jlyccouumanus BOJbI.

JemoncTpanun. CpaBHEHHE JIEKTPOIPOBOJIHOCTH PACTBOPOB JIEKTPOIHUTOB.

JlaGopaTopHblii onbIT. XapakTep AUCCOLUUAINH PA3IMUHbIX THIPOKCHIOB.

N

Tunbsl pacyerHbix 3aga4: Tunbl pacyeTHbIX 3agauy: BeluncieHue maccoBoOu
JIOJI PacTBOPEHHOTO BewectBa B %. BplunciaeHne maccbl pPacTBOPEHHOTO
BEIIleCTBa 10 M3BECTHOW MaccoBOil oyie B pacTBope. Pacuersr macchl (00bema,
KOJIMYECTBA BEUIECTBA) MPOAYKTA PEAKIIMH, €CIU OJIHO M3 BEUIECTB JaHO B BHJIE
pacTBOpa C ONPEAEIEHHON MACCOBOM JI0JIEW pACTBOPEHHOI'O BEILIECTBA.
KoHTekcTHBIE 3a1a4MH.




53. IIpakTuyeckoe 3ansaTue. Ne24.IIpurorosienne pacTBOPOB pa3IUIHBIX BHJIOB
KOHLIEHTPALIUH.

CamocTosiTesibHAasE padoTa 00y4arolMXcsi. 3HaYCHUE PACTBOPOB B KU3HU U
MPAKTUYECKON JIEATEILHOCTH YEJIOBEKA.

o94. Jlekuusi Ne 30.Bomoponnblii moka3aresab. Cpena BOJIHBIX PAcTBOPOB
ANIEKTPOIUTOB. Peakiimu oOMeHa B BOJHBIX PAaCTBOPAX ANIEKTPOIUTOB. Peakuuu B
pacTBOpax 3meKkTpoanToB. pH pacTBOpa, KaK moka3aresb KUCIOTHOCTH CPEABbL.

JdemoncTrpauuu. UHaukaTopsl 1 U3MEHEHNE UX OKPACKH B Pa3HBIX CpeAax.

55. [IpakTuyeckoe 3ansaTue Ne25.BoopoHeiil moka3aTenb.

CamocrosiTesbHas padora o0yuawmuxes. 3HaueHne pH B xumuu u 6MOJIOTHH.

|

56. Jleknust Ne 31. T'maposan3 coneii. ['maposm3 opraHudeckux BemecTs (OSIKOB,
KUPOB, YIJEBOAOB, NOJUHYKIEOoTH0B, AT®) u ero Ouoioruyeckoe u
npakTuueckoe 3HadeHue. OMbuIeHHE XUpoB. Peakmus srepudukanuu. 3HaueHUE
TUAPOJIN3a B OMOJIOTHYECKIUX OOMEHHBIX MPOIIeccax.

WININ|F-

Hemoncrpauuu I'maponn3 kapOoHATOB, Cynb(aTOB M CHIWKATOB IIETOYHBIX
MeTaioB; HUTparoB cBuHIA (1) wim nuHKa, XIOpUIa aMMOHMUSL.

57. IlpakTuueckoe 3ansiTue Ne26.I'nuaponus coneil U Ipyrux OpPraHUYECKUX U
HEOPraHN4eCKUX BEIIECTB.

CamocrosiTesqibHasi padora odyyarommuxcsi. Poiab U npakTUdeckoe NMpUMEHEHNE
TUAPOJIN3A.

Tema 2.7.0xkucJauTeJIbHO-
BOCCTAHOBHMTE/IbHbIE peaKINu.
DJIeKTPOXMMHUYECKHUE Mpollec-
Chl

Conep:xaHue y4eOHOro MmarepuaJjia

oo

58. Jlekumss Ne 32.0KHCIUTEJBLHO - BOCCTAHOBHTE/JbHbIE peakIuu B
npupose, NPOU3BOJACTBEHHBIX  Mpomeccax H  KH3HeAesTeJbHOCTH
opranu3mMoB. OKHCIIUTEIBHO - BOCCTAHOBUTEILHBIC CBOMCTBA MPOCTHIX BEIIECCTB
— METAJJIOB TJIABHBIX M MOOOYHBIX MOArPYNI (MEIb, JKEJIe30) U HEMETALIOB:
BOJIOPOJIa, KUCIIOPO/Ia, TAJIOTEHOB, Cephl, a30Ta, (ocdopa, yriepoaa, KpeMHUSL.

JlaGopaTopHble ONBITHI
B3anmoneiicTBre cepHOl 1 a30THOM KUCIIOT € Meibto. OKHUCIUTEIbHBIE CBOMCTBA
NepMaHraHaTa KaJlis B Pa3JIMYHBIX Cpeax.

59. IlpakTuyeckoe 3ansatue. Ne27.CocraBienne OBP meTonoM a5eKTpoHHOTO
OanaHca.

2,3

CamocrosiTeJibHasA pa60Ta oﬁyqamnmxm MI/Ip OKHCIIUTCIBbHO-BOCCTAHOBH -
TCIIBbHBIX peaKHHfI. CocTaBiicHIE OKHUCIMTEIBHO - BOCCTAHOBHTEIBHBIX peaxunﬁ.

60. Jlexkuus Ne33. Koppo3usi MeTaJl10B: BUIbI KOPPO3UH, CIIOCOOBI 3aLIUThHI
METAJIJIOB OT KOPPO3UH. DJIEKTPOJIN3 PACTBOPOB M paciiaBoB. [Ipumenenne
JIEKTPOJIN3a B IPOMBIIIEHHOCTH.




JdemoncTpanuu. Dnekrponan3 pactBopa xyopuaa meau (I1). 1
61. IlpakTuyeckoe 3ansaTue Ne28. DieKTpoan3 paCTBOPOB U PaCILIaBOB. 2
CamocrositesbHast pabora odyyarommxcesi. Kopposus B Halen )KU3HU. 3




Tema 2.8.
XUMHUA U JKU3HD.

Conepxxanue yueOHOro Marepuaja

17

62. Jlekumsa Ne34. Hayunble MeToAabl INO3HAHMS B XHMHH. lcTouHuKH
xuMudeckoi  uH(popmaruu.  Ilonck  mHPOpMamMM MO HA3BaHUSAM,
UICHTH(PHUKATOPAaM, CTPYKTYpPHBIM (opmynam. MopaenupoBaHue XUMHUYECKUX
IIPOLIECCOB U SIBICHUH, XUMHWYECKUN awanu3 u cunme3s KAax Memoobl HAYYHOTO
HO3HAHMUSL.

JdemoHcTpanuu. Mozaenu npou3BOJACTBA CEPHOM KHCIOTHI M aMMHAKA.

[

63. Jlekumsi Ne35.Xumusi m 3a0poBbe. JlekapcTBa, (pepMEHTBI, BHTAMHHBI,
TOPMOHBI, MHHEpaJIbHbIC BOJABI. [IpoOieMbl, CBsI3aHHBIE C MPUMCHCHHEM
JICKApPCTBEHHBIX MpernapaToB. BpeaHble NMPHUBBIYKKA U (aKTOPHI, pa3pylIaroiIne
310pOBbe (KypeHHue, YMOTpeOJeHne aJkoroyisi, HapKOMaHus). PanuoHanbHOE
mutanue. [Tuwesvle 0obasku. OCHo8bl NUWEBOL XUMUL.

JdemoncTpanuu. JlekapcTBEeHHBIE Tpenaparhl, MUIIEBbIE JO00aBKH, BUTAMHUHBI,
MHUHEPAIbHBIE BOJIBI.

CamocrosiTesibHas padora o0y4yarommxcsi. XUMUS M TEHETHKAa YeEIOBEKA.
buorexnonorust u reHHas umxeHepus. MccnenoBarensckas padorta mo teme « O
TTUIIE BPEAHOU U 3I0POBOM 3aMOJIBUM CIIOBOY.

64. IlpakTuyeckue 3ausaTus. Ne 29, VccienoBanue numeBbix 100aBOK.

65. JlekumoHHO-ceMuHapcKkoe 3aHATHe Ne36.XuMusi B MOBCEIHEBHOM KU3HU.
Motomue u yuctsmme cpeactsa. Cpencrtsa 60pbObI ¢ OBITOBBIMH HACEKOMBIMU:
peneIICHThI, HHCEKTHITMABI. CpelicTBa JIMYHOW TMTHEHBI M KocMeTHkH. [IpaBuia
Oe3omacHON pabOTBl C CIKMMH, TOPIOYMMH M TOKCHYHBIMH BEIICCTBAMH,
CpeJICTBaMH OBITOBOM XUMUHU.

66. IlpakTuyeckue 3anaTHsA. Ne3(0. MapKUpOBKM YMaKOBOK THTHEHUYECKHUX
IPOJIYKTOB, MOIOIIUX M YUCTSIIUX CPEACTBA U YMEHHE UX YUTATh.

67. Jlekumsa Ne37.XuMHA H CeJIbCKOE XO3AMCTBO. XUMH3ALUS CEILCKOTO
X0351CTBa W €¢ HalpaBjicHUs. PacTeHWs M TMOYBA, MOYBEHHBIN IOTJIONIAIONTUN
KOMIUIEKC. MuHepalbHble W oOpraHudeckue ynoopenusi. CpeactBa 3aluThI
pacTeHuii. XHMMHYECKHE CpEICTBa 3alllUThl pacTeHui. OTpuiarenbHbIe
MOCJICICTBUS. MPUMEHEHHUS TMECTHIHMIAOB W Ooppba ¢ HUMH. XUMH3AIUSA
’KHBOTHOBOJICTBA.

Jemouncrpanun. Konnexius ynoOpeHnii 1 NeCTHIIMIOB.

68. IlpakTnyeckue 3anaTus. Ne31. O3HakoMJIeHHE ¢ KOJUIEKLUEH ynoOpeHuit u
NECTUIIMJIOB.

69. Jlekuusi Ne38. Xumusi u 3Hepreruka. [IpuposHble HCTOYHHMKH
yraeBoaopoaoB. Ilpuponuelii W mnonyTHBIM He(TSHOW ra3bl, WX COCTaB U




ucnosb3oBanue. CoctaB HedTH U ee nepepadorka. Hedrempomykrel. OkraHoBOE
yucno Oen3uHa. OxpaHa OKpyxkawoomeill cpeasl npu HepTenepepaboTke U
TPaHCIIOPTHPOBKE HEPTEIPOTYKTOB.

CamocrosiTesibHast padora oOydaromuxcs. AJIBTEpHAaTUBHBIE HCTOUYHUKU 1
SHEPIruu.
70. JlekuuoHHO-ceMHMHapcKkoe 3aHsATHe Ne39.XuMHsI B CTPOMTEJIbCTBeE. 2
Hement. beron. Ilombop oNTHUManbHBIX CTPOMTENBHBIX MAaTEpPHAJIOB B
MPAKTUYECKOW JACATEIbHOCTH YEJIIOBEKAa. XHMHMSA M JKOJOTHfA. XHUMHUYECKOE
3arpsi3HEHUE OKpY)KaloIleld cpenbl W ero mocnenctsus. OxpaHa Truapocdepsl,
mouBbl, arMmocheprl, @uopsl U ((dayHbl OT XUMHYECKOTO 3arpsi3HECHUS.
broTtexHonorus 1 reHHast UHXKeHepus
CamocTosiTejibHas padoTa 00yYarouUXcsi. DKOJIOTHS KIJIHIIA. 1
KoHncyabTanuu 4
IIpome:kyTOoOUHAs aTTecTANMS
Bcero: 139

J11st XapaKTepUCTHUKU YPOBHSI OCBOSHHSI y4eOHOTO MaTepHaia NCTOIb3YIOTCS CIeIyIoNe 0003HaYCHNS:

1. — 03HaKOMUTETLHBIN (y3HABAHHE paHEE U3yUCHHBIX 0OBEKTOB, CBOMCTR);

2. — pepOAYKTUBHBIN (BBIMOTHEHUE ACSITSIBHOCTH IO 00pa3ily, HHCTPYKIIUU WUJIU TI0JI PYKOBOJCTBOM)

3. — IPOAYKTHBHBIH (TUTAHUPOBAHKUE U CAMOCTOSITEIIPHOE BBITIOJHEHHE ACATEIIEHOCTH, PEIIEHUE MTPOOIEMHBIX 3a1a4)




4 TEMATHUYECKOE IINTAHUPOBAHHUE

Ne HaumenoBanue pa3aesia, TeMbl KosaunuyectBo 4yacos

n/n
Pazpean 1. | Opranunyeckasi XuMust 72
Tema 1.1. | OCHOBBI OpraHMYECKON XUMUU 6
Tema 1.2. [IpenenbHbIE YIIIEBOIOPO b 6
Tema 1.3. | DTuseHoBble U TUEHOBBIE YIIIEBOJOPOIbI. 8
Tema 1.4. | AuleTusieHOBBIE YIJIEBOJIOPOIbI 4
Tema 1.5. | ApoMaTudeckue yrieBoaoposl 4
Tema 1.6. | 'ugpokcuiibHbIE COETMHEHUS 8
Tema 1.7. AJbIETHU]IBI M KETOHBI 4
Tema 1.8. | KapOoHOBBIE KMCIIOTBI U UX MPOU3BOIHbIE 12
Tema 1.9. | YrieBojsl. 10
Tema 1.10. | AMHHEI, aMUHOKHCJIOTEI, OCJIKH. 10

Paznen 2. | O0wmas n Heopranuyveckasi xumus. TeopeTudeckue 67
OCHOBBI XHMHH.

Tema 2.1. | Ctpoenne aToma. 4

Tema 2.2. [Tepuonnueckuii 3akoH u [lepuoandeckasi cuctema 4
xuMu4ecknx ayementoB /. . Menneneena.

Tema 2.3. | CtpoeHHE BenecTBa. 8

Tema 2.4. | JlucnepcHbIe CHCTEMBI 6

Tema 2.5. | XuMHuecKue peakiuu 8

Tema 2.6. | PactBophI 12

Tema 2.7. OKUCIUTENHHO -BOCCTAHOBUTEIIBHBIE PEAKIIUH. 8
DIIEKTPOXUMHUYECKUE TTPOIIECCHI.

Tema 2.8. XuMu B )KA3HU O0IIIECTBA. 17
Bceero 139

5 YCJIOBUs PEAJIM3ALUU TPOI'PAMMBI YYEBHOI'O IPEJIMETA

5.1 MarepuajibHO-TeXHHUYECKOE o0ecreueHne
KaOuner xumuu:

CTOJIBI YYCHUYECKHE ISl KaOWHETa XUMUU C CAHTEXHUKOU 14 mT., CTynbs 28 MIT., CTOJ
JI€MOHCTPAIIMOHHBIN ¢ IpUCTaBKOM | MIT., CTyN [uis mpenogaBatens 1 mrT., BBITSKHOU mKad 1
mT., HoyTOyK Acer E1-531 lmt., mpoektop Proxima C3255 1 wT., 5kpaH 1 mT., 3ByKOBBIE
koJjioHkH Microlab 2.0 solo4c 1 mT., MeTanmmudeckuii mkad Uist XpaHEHUsT XUMHUYECKOH MOCY/IbI
Y PEaKTHBOB 2 IIIT, METAJUTMUECKUN ceild 2 mT, Jocka MapKepHas MeIoBasi KoOMOMHUpOBaHHas |
IIT., HA0OP XUMUYECKHX PEaKTUBOB I10 TPYITIaM XpaHEHUsI, TUAAKTHUECKHE TOCOOHSL.

I1O: 1. Windows 8.1 (mpodeccuonansHas aunensus Ne 45829305, 6eccpouno);

2. MS Office 2010 pro (mumen3ust Ne 48958910, Ne 47774898 , GeccpouHo);

3. FBreader (cBo6oauoe); 4. WinDJwiev (cBo6oaHoe); 5. Google Chrome, (cBo6oaHO€)

5.2 UndopmannonHoe obecrieyeHne peasu3anum NporpaMmsl
Jns  peanusanuu  mporpamMmbl  yueOHOro mpeaMera OubOnmorteunslid  ¢onny  BI'YOC
YKOMIUIEKTOBAH MEYaTHBIMU U 3JIEKTPOHHBIMU H3IAHUSMH.
OOyuaromuecss W3 YMCIAa WHBAJIMJIOB U JIMI C OIPAaHMYEHHBIMH BO3MOXKHOCTSMHU 3/I0POBBS
oOecrieyeHbl MEYaTHHIMU U (WJIM) DJEKTPOHHBIMH 00pa3zoBaTeIbHBIMH pecypcamMu B (opmax,
alaTUPOBAHHBIX K OIPAaHUYEHHSM UX 3/I0POBbSL.
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1. CanlluH 42-128-4690-88. CanumapHsie npasuia cooepicanusi meppumopuil HaceneHHbIX
mecm (yme. I nasnvim 2ocyoapemeennvim canumaprwvim epavom CCCP 05.08.1988 N 4690-88)

2. I padcoanckuii kooexc Poccutickoti @edepayuu (wacms nepsas) om 30.11.1994 N 51-D3

3. llonoocenue no eedenuro Gyxeanmepckozo yiema u Oyxeaimepckou OmyemHoOCmu 8
Poccuiickoti @edepayuu, ymeepoicoeno Ilpukazom Munguna Poccuu om 29.07.1998 N 34n.

IIpumepHbIe TeMbl pedepaToB (J0KJIAA0B), HHIMBHAYAJIbHBIX IPOEKTOB

* bUOTEXHOJIOTHs U TeHHasl NHXKeHepUsl — TexHosoruu X XI Beka.

* HanoTexHoJIOrMs Kak NPUOPUTETHOE HANPABIECHUE pPA3BUTUS HAyKd W TPOU3BOJCTBA B
Poccuiickoit denepanun.

» CoBpeMEeHHBIE METO Il 00€33apakMBAHUSI BOIBI.

* AIOTpOIUSE METAJIOB.

* KXuznb u nearenpHocTh 1. 1. Menneneena.

* «[lepuoanueckomy 3aKoHy OyayIiee He TPO3UT Pa3pyIICHUEM. . .»



* Cunrte3 114-ro snemenTa — TpuyMd poCCUICKUX (PU3HKOB-SIIEPUIIIKOB.

* 30Tomsl Bogopoaa.

* Mcnonb3oBaHue pagloaKTUBHBIX U30TOIIOB B TEXHUYECKUX LIEIISAX.

* PeHTreHOBCKOE U3JTy4EHHUE U €T0 UCII0JIb30BAHUE B TEXHUKE U MEAUIIMHE.

* [Ina3zmMa — 4yeTBepTOE COCTOSHUE BEIIECTBA.

* AMop¢HBIE BeIECTBa B IPUPOAEC, TEXHHUKE, OBITY.

* Oxpana oxpyxarImel cpeabl OT XUMHYECKOro 3arps3HeHus. KoaumuecTBeHHBIE
XapaKTEePUCTUKH 3arpsA3HEHUS OKPYKAIOILEH CPEIbl.

* [Ipumenenue TBEpAOTO U Ta3000pa3Horo okcuaa yriepoaa (I1V).

* 3aimMTa 030HOBOTO 3KpaHa OT XMMHUYECKOT'O 3arps3HEHMUS.

» I'pybomucriepcHble CUCTEMBI, MX KiIacCH(UKAlUs ¥ HCIOJIB30BaHHE B MPO(ECcCHOHATBHOM
NEeSITEIbHOCTH.

» Kocmernueckue renm.

* [IpumeHeHne CyCIIeH3UM U ADMYJIbCUN B CTPOUTENBCTBE.

* MuHepainsl ¥ TOpHbIE IOPOJIbI KaK OCHOBA JINTOC(EPHI.

* PacTBOpBI BOKpyT Hac. TUIbl pacTBOPOB.

* Bosia kak peareHT u cpesa Ui XMMHUYECKOT0 Ipo1iecca.

* )Kuznb u nesrensHocTh C. AppeHuyca.

* Bxias oTeuecTBEHHBIX YUEHBIX B Pa3BUTHE TEOPUH IEKTPOITUTUYECKON TUCCOLUAIUY.

* YcTpaHeHue KeCcTKOCTH BO/IbI Ha TPOMBIIITICHHBIX TPEITPUSITUSIX.

» CepHas KUCTOTa — «XJIEO XUMUYECKON TTPOMBITTUICHHOCTI.

* Mcnonb3oBaHre MUHEPAbHBIX KUCIOT Ha MPEANPUATHSAX Pa3IMUYHOTO MPOduUIs.

* OKCHJIBI U COJIM KaK CTPOUTEIbHBIE MaTepUabl.

* Hcropus runca. * [loBapeHHast cob KaK XUMHUYECKOE ChIPBE.

* MHOTroJMKMH KapOOHAT KalbLKA: B IPUPOAE, B IPOMBILIUIEHHOCTH, B OBITY.

* Peakiiun ropeHyst Ha MPOU3BOJACTBE U B OBITY.

* BupryanpHoe MOJEINPOBAHNE XUMHUYECKHUX MPOLIECCOB.

* DJIEKTPOJIN3 PACTBOPOB JIEKTPOJIUTOB.

* DJIEKTPOJIN3 PACIUIABOB AIIEKTPOJIUTOB.

* IlpakTHueckoe TNpPUMEHEHUE  DJIEKTpoJM3a:  paUHUPOBAHUE,  TaJIbBAHOIIACTHUKA,
raJIbBaHOCTETUS.

* Mcropus nmosrydyeHus: ¥ NpOU3BOICTBA aTIOMUHUS.

* DIEKTPOJIUTUYECKOE MOJYyYeHNE U paMHUPOBAHUE MEJIH.

* Xuznb u pesrenbHOCTh I'. JIPBH.

* Posib METAJJIOB B MCTOPUM YEJIOBEUECKOW LMBWIM3aUUU. VCTOpHS OTEUECTBEHHOW 4YE€pHOU
MeTtauryprui. CoBpeMeHHOE METaJLITypru4eCKO€E IPOU3BOICTBO.

* Hcropuss OTE4eCTBEHHOM LIBETHOM MeTaulyprud. Poilb MeTauloB M CIUIABOB B
Hay4YHOTEXHUYECKOM IIpOrpecce.

» Koppo3ust MeTajiiioB ¥ criocoObl 3alUThl OT KOPPO3HUH.

* VlnepTHBIE 1K 01aropoJHbIE ra3bl.

* Poxparomue coiam — rajaoreHsl.

* Mcropus mBEACKON CIIUYKY.

* Mcropust BOSHUKHOBEHHUS U Pa3BUTHSI OPraHU4YECKON XUMHUHU.

 )Kuznb u gestenbHoCcTh A. M. Bytneposa.

* Butanusm u ero kpax.

* Ponb 0T€4eCTBEHHBIX yUEHBIX B CTAHOBJIEHUH U Pa3BUTUU MUPOBOW OpPraHMYECKON XUMUU.

* COBpEMEHHBIE ITPENICTABICHUS O TEOPHH XUMUYECKOTO CTPOEHHUS.

* DKOJIOTUYECKUE ACTIEKTHI UCIOIb30BAaHUS YIIIEBOJOPOJIHOTO ChIPHS.

*  DOKOHOMMYECKHE AaCHEKThl MEXIYHApOJHOTO COTPYAHMYECTBA IO HCIOJIb30BAHUIO
YIJIE€BOIOPOJHOTO CHIPBSI.

* VcTtopust OTKpBITHS U Pa3pabOTKU Ta3oBBIX U HEPTSIHBIX MeCTOpoxkJIeHHi B Poccuiickoii
®eneparyn. * XUMuUs YTI€BOIOPOIHOTO CHIPhs U MOs Oyayias nmpodeccusi.

* YII1I€eBOJOPOIHOE TOIUIMBO, €TO BUJIbl ¥ HA3HAYECHHUE.

* CUHTeTHYECKHE KaydyKH: HCTOPHUS, MHOTOOOpa3ue U NepCreKTHBHI.



* PesuHoTexHMUECKOE MPOU3BOACTBO U €TO POJIb B HAYYHO-TEXHUYECKOM IPOTPeECCE.

* CBapOYHOE IIPOU3BOJICTBO U POJIb XUMUU YIJIEBOJAOPOJIOB B HEM.

* Hedrp u ee TpaHCIOPTHPOBKA KaK OCHOBAa B3aWMOBBITOJHOTO MEXIYHAPOIHOTO
COTPYJHHYECTBA.

6 KOHTPOJIb U OHEHKA PE3YJbTATOB OCBOEHUS YYEBHOI'O IPEAMETA

KOHTpO7b 1 OLIEHKA pe3yJIbTaTOB OCBOCHHUS MIPEAMETaA OCYILECTBIIAETCS IIPEIOAaBATEIEM
B IIpoliecce IMPOBEJCHMSI MPAKTUYECKUX U JAOOPATOPHBIX 3aHITUM, TECTUPOBAHMS, a TaKKe
BBINIOJIHEHUS 00y4aroIIMMKCS UHIMBUIYAIbHbBIX 3a/laHUM, IPOEKTOB, UCCIEIOBAaHUM.

Pe3yabTaThl 00yyeHHs OCHOBHBIE MOKA3ATEJN OIEHKH
pe3yJabTarTa
(no xascoomy pe3yibmamy, Ha KaKom
3AHAMUU NPOBEPSAEMCIL U YeM NPOGepsemcs)

JIn4HOCTHBIE

OcBoenue IIPOTpaMMBbI npenmera | Tema 1.1. OcHOBBI OpraHUYECKOl XUMUHU
COTIPOBOXKIACTCS dhopMupoBaHUEM y | Jlexkums Nel. Coobwenue, pegpepam 1o
oOyuarouuxcs JUYHOCTHBIX PE3YJIbTaTOB! teMe: « Teopusa A. M. byrneposa —

- 9yBCTBO TOPJOCTH M YBOXEHHUS K HUCTOPUU M | PyHIAMEHT OPraHMYECKOU XUMHUNY;
JMOCTIDKCHHSAM  OTE€UeCTBEHHONW  xumudeckou | Tema 1.10. AMHHBI, aMUHOKHCIIOTHI, OCIIKH.
HAyKHW; Jlexusa Nel8.I1pesentanus. H.H. 3unun —
OCHOBATENh OOJIBIION PYCCKOW MIKOJIBI
XUMHUKOB.

Tema 2.2. [lepuoauyeckuii 3aK0H U
[lepuonnueckas cucTeMa XUMHYECKUX

anemenToB J[. . Menaeneera.

Jlexumst Ne22. /loxnao no teme: « OTKpbITHE
. N. MenneneeBbiM [lepuonueckoro
3aKOHa».

Tema 2.6.PacTBOpBI.

Jlexumst Ne29. Coobwenue, pegpepam 110
BOIpOCY: «BKiag pycCKuX YYCHBIX B
pa3BUTHE NIPEICTABICHUI 00
AJICKTPOJIUTUYECKOU TUCCOITHAITUN Y.

-XUMHUYECKU rpaMOTHOE MOBEICHNE B | Tema 2.5. XuMUYECKHE PEAKIIUH.
npodeccuoHalbHOM esATenbHOCTH U B ObITy nipu | [IpakTuueckoe  3anstue. Ne22. Brusnue
oOpalieHud C XUMHUYECKHMMH  BEIIECTBaMH, | pa3IMYHbIX  (AKTOpOB  HAa  CKOPOCTh
MaTepuaiamMu U Mpoleccamu; XUMHYECKOH peakiuu (c
UCCe008aMENbCKOU HANPABLEHHOCTBIO).
Jlekiua No27. CkopocTb peakiuu, ee
3aBUCHUMOCTD OT Pa3IMYHBIX (PAKTOPOB.
Tema 2.8. XuMHS U )KU3HB.

Jlexuust Ne34./Ipezenmayus - «Mopaenupo-
BaHHE XMMUUYECKHX IPOLIECCOB U SIBICHUI»;
JlexumonHo-cemuHapckoe  3aHATHE  Ne36.
XuMHUsT B IOBCEOHEBHON XU3HU. 3aodanue
no eonpocy: «lIpaBuna 6e3omnacHoii paboTHI
C ©€IKUMH, TOpPIOUMMH M TOKCUYHBIMHU
BEIIECTBAMU, CPEICTBAMHU OBITOBON XUMHUU;




- TOTOBHOCTh K MPOJOJDKCHHIO O0pazoBaHHUA U
MOBBIIICHUST  KBaJIM(UKAIIH B M30paHHOM
npodeccuoHaIbHO N JESTEIIbHOCTH u
OOBEKTHBHOE OCO3HAHHWE POJH XUMHUYECKUX
KOMIICTSHIIUM B ATOM;

Tema 2.8. XuMusi 1 )KU3Hb.

[IpakTuueckue 3anarus. Ne30. MapkupoBku
YIAKOBOK  T'MTMEHUYECKUX  IPOJIYKTOB,
MOIOIIMX M YHCTALIUX CPEACTBA U yMEHHUE
UX YUTaTh.

- YMCHUC HCIIOJIB30BaTh JOCTHKCHUA

Tema 2.8. XuMug v KU3Hb.

COBPEMEHHOM XuMu4eckol Hayku u xumudeckux | Jleknus  Ne35. Xumust U 310pOBbE.
TEXHOJIOTUH Ui TOBBIIEHUA coOcTBeHHOTO | [Ipe3enTtanus, cooOmieHne, J0KIa M0 TEMeE:
UHTEJJIEKTYaJIbHOTO pa3BUTHUS B  BBIOpaHHOU | «J/locTHkeHHs  XuMuUM B pa3paboTke
npoheccHOHaTBFHON IS TEILHOCTH. NUIIEBBIX 100aBOK.  (hapManeBTHYECKUX
[PENnapaToB, AHAIMTUYECKUX HHCTPYMEH-
TOB JUISl U3y4EHUS )KUBOM MaTEpUH, a TAKKE
OKpYKaloIlEH Cpeibl.
Jlekrus Ne37. XuMuSI ¥ CEITbCKOE XO3SHCTBO.
[IpesenTtanus, coobuenue, nokiam, pepepar
nmo Tteme:  «JIOCTWXKEHHS  XUMHM B
pa3paboTKe MEeCTULIUIOBY.
MeTanpeamMeTHble
OcBoeHue IIPOrpamMMBl npeamera | Tema 1.5. ApomaTudeckue yrieBog0pOIbI.
COIPOBOXKAAETCS dhopMupoBaHUEM y | IIpaktnueckoe 3anstue.Ne7. «['eHeTnueckas
oOyuarouuxcs MeTarpeIMeTHBIX pe3yIbTaToOB: B3alMOCBSI3b  IpEEIbHBIX, HENpeAeTbHbIX
- HCIIOJIb30BaHNE pa3IMYHBIX BUJIOB | U  apOMaTHYECKUX YIIIEBOJOPOJOBY» (¢
MO3HABATEJbHOW JEATENILHOCTH M OCHOBHBIX | UCCIE008AMENbCKOU HANPABIEHHOCIBIO).
WHTEJUICKTYaJIbHBIX ~ omepanuii  (mocrtanoBku | Tema 2.5. PacTBopbl.
3amauu, GOPMYIHPOBAHUS TUNOTE3, aHanmu3a u | [Ipaktudeckoe 3ansrue No26. «I'mapomnus
CUHTE3A, CpaBHEHUS, 000011eHus, | colel W APYruX  OpPraHM4ecKuX U
CUCTEMaTH3aluH, BBISIBJICHUS IIPUYMHHO- | HEOPraHUYECKUX BEILIECTB» (c
CIICIICTBEHHBIX  CBsI3¢H, TMOWCKA  AHAJIOTOB, | UCCIEO0BAMENbCKOU HANPAG IEHHOCMBIO).
(dbopMyaUpOBaHUS  BBIBOJOB) JUIS  pEIICHUS

MOCTaBJICHHOW 3a/laud, MPUMEHEHHE OCHOBHBIX
METOJIOB TMO3HaHWs (HAOJIOJEHUS, HAYYHOTO
IKCTIIEPUMEHTA) JJIsl U3YUEHHsS PA3IIUYHBIX CTOPOH
XUMHUYECKUX 00BEKTOB U MPOIIECCOB, C KOTOPHIMU
BO3HUKACT HEOOXOJUMOCTh CTAJIKHBAThCS B
npodeccuoHabHOM chepe;

— HCHOJIb30BaHUE PA3IUYHBIX UCTOYHUKOB JIJIst
MOJIyUeHUs XUMHUYECKON WHOpMaluu, yMEHUE
OIICHUTh €€ JIOCTOBEPHOCTh I JOCTHXKCHUS
XOpOILIUX Ppe3ylbTaToOB B MNpodeccroHANbHOMN

chepe

Tema 2.5. XuMUYECKHE PEaKIIUH.
[Ipaktuueckoe 3anstue. Ne22. BimsHue
pasnuyHbBIX  (AKTOPOB  HA  CKOPOCTh
XUMHYECKOH peakiuu (c
HCCJICI0BATENIbCKOM HANPaBIICHHOCTHIO).
Tema 2.8. XuMUs U KU3HB.

Jlexust Ne35.Hccnedosamenvcrkas paboma
no meme « O nuwe 8pedHOlU U 300pOBOU
3AMONBUM CNOBOY.

IIpeamerHbIe

TpeOoBaHus K TpEIMETHBIM pe3yJbTaTaM
ocBoeHus 0Oazooro kypca [II1.02. Xumun
JOJDKHBI OTPaXKaTh:

— c(OpMHPOBAaHHOCTh TPEACTABICHUA O MecTe
XMMHUH B COBPEMEHHOW HAay4HOH KapTHHE MUpA;
NOHUMaHUE POJIM XUMUH B (OPMHUPOBAHUHU
Kpyrozopa ¥ (YHKIMOHAIBHOW T'PaMOTHOCTH

Tema 2.8 XuMus u )KU3Hb.

Jlexuusa Ne35.Xumuss u 300poBbE. YMETH
OTBEYATh Ha BOIIPOCHI, HAIPUMED:

[louemy He CcOBMECTHMBI aJIKOTOJIb U
JexapcTBa?

[Ipaktnueckoe 3anarue. Ne 35. Hccneno-
BaHUE NUILEBBIX JOOABOK. YMETh OTBEYaTh




YCJIOBCKA U1 PCIICHUSA MPAKTHYCCKUX 3a/1a4,

Ha BOIIPOCHI, HAIIPUMED:

Kakue mnwuiieBble M00aBKM Ha JTHKETKAX
MIPOJIYKTOB BpEHBIC, a KaKue HEeT?
JlexumonHo-cemuHapckoe 3aHsaTHe  Ne36.
XuMHS B TIOBCEIHEBHOW JKM3HU. YMETh
OTBEYaTh Ha BOMPOCHI, HAIIPUMED:

[Touemy Henb3s CMENIMBATH YHCTSIIUE U
MOIOIIIME CPEJCTBA, COJEPXKAIUE XJIOp M
aMMuak?

— BJIQJICHHE OCHOBOIOJIATAIOIIMMU XUMHYECKUMU
IIOHATUSMH, TEOPUIMH, 3aKOHaMU u
3aKOHOMEPHOCTSIMHU;  YBEPEHHOE  II0JIb30BaHUE
XUMUYECKON TEPMUHOJIOTUEN U CHMBOJIUKOM.

Tewma 1.1. OcHOBBI OpraHUYECKON XUMUH.
Jlexuuss Nel. «Teopust cTpoeHus OpraHu-
yeckux coeauHeHu A. M. byrtiepoBa» ¢

IPUMCHCHHEM MYJIbTUMEIHHHOTO
000pyI0BaHUS.

[Ipaktnueckoe 3ansitue Ne 1. «Cocras-
JICHHE HW30MEpPOB M TOMOJIOTOB. OCHOBBI
HOMCHKJIATYPBI OpPTaHWYECKUX COCJUHE-
HU». Hcnonvsosanue XUMUYECKO20
mpeHaxcepa.

Tema 1.3.OTuneH W JUEHOBBIE YIJIEBO-
JIOPOJIBI.

Jlexmusi. Ne4. CBoicTBa ajlKeHOB, aJIKHHOB

(cocraBieHue ypaBHeHMI mo npasuity B. B.
MapkoBHHKOBA U BOIIPEKH MTPABUITY.).

Tema 2.1. Ctpoenue aToma.

[Ipaktrnueckoe 3ansTue Nel7. OcoGeHHOCTH
CTPOEHUS IHEPreTUUECKUX YPOBHEH aTOMOB
d-anemeHTOB 4 mepuo/ia B COOTBETCTBUH C.
npunnunom [laynu u npasuiom ['yHaa.
Tema 2.2. [lepuoanuecknii 3aK0H U
[Tepuoanueckas cucteMa XUMHUYECKUX
snemenToB JI. . Meneneena.

Jlexnus Ne22. [IpuyrHbBI U 3aKOHOMEPHOC-
TH U3MEHEHUS CBOMCTB JIEMEHTOB U UX
COeIMHEHUH M0 NepUoJaM U IpynnaM Ha
ocHoBe [lepuoanueckoro 3akoHa.
[Ipaktruueckoe 3anstue Nel§.
XapakTepucTUKa dJIEMEHTa 10 ero
MOJIO’KEHHUIO B MEPHOTMUYECKON CUCTEME.

— BJAACHHUC OCHOBHBIMU MCTOJAMHW HAYYHOI'O

II03HaHMU, HCIOJIb3YEMbIMHA B XHUMHU:
Ha6J'IIOI[eHI/ICM, OIMMCaHUEM, HU3MCPCHUCM,
OKCIICPUMCHTOM; YMEHUC O6pa6aTLIBaTL,

O0OBACHATH pe3yJIbTaThbl IIPOBECACHHLIX OIIBITOB H
ACJIaTb BBIBOJbI; T'OTOBHOCTH U CIIOCOOHOCTh
NPpUMCHATE MCETOJAblI IIO3HAHUA IPpHU PCIICHHUN
MPAKTUYCCKUX 3ada4;

Tema 1.2. IlpenenbHbie YrieBOAOPOJBI.
[Ipaktnueckoe 3amstue Ne3. «Kavect-
BEHHOE OTpeieNieHUE yriiepoia, BOAOpoaa 1
XJIOpa B OPraHUYECKUX BEUIECTBAX).

Tema 1.3. DOruineHoBble U IUEHOBBIE
YTJI€BOJIOPOIBIL.
[Ipaktuueckoe 3ansitue Ned. Ilomyuenwue

STUJIEHA U U3YYE€HHE €TO CBOMCTB.

Tema 1.6.I'uapoKcuIbHBIE COETUHEHNUS.
[Ipaktuueckoe 3ansitue. Ne8. CBoiicTBa
OJJHOATOMHBIX 1 MHOTOATOMHBIX CITUPTOB.

- c(OPMHPOBAHHOCTh YMEHUS JaBaTh
KOJIMYECTBEHHBIE  OLEHKH U I[POU3BOJIUTH
pacdeTsl MO  XUMHUYEeCKHM  (opmyrnam U
YpaBHEHUSIM;

1. Boiuucnenue no xumuueckum ¢hopmynam.
A) Bovlyucienue OmHOCUMENbHOU MONEKY-
JIAPHOU MACCOL euyecmad.

Tewmsl pazaenos. |, 1.




b)Bviuucnenue  maccosoii  doau  (6%)
anemenma no gopmyie.

Temsl pazaenos. |, 1.

B)Buviuucnenue  maccel  onpeoeneHno2o
KOu4ecmea eeujecmaa.

Temsl pazaenos. |, 1.

I') Boiuucnenue obvema easa (npu H. y.)
Temsl pazaenos. |, 1.

2.Pewenue  3a0ay N0 XUMUYECKUM
VPABHEHUSM.

A)Bviuucnenue  no - mepmoxumuueckum
VPABHEHUSM.

Tema 1.4. AueTusieHOBBIE YIJIEBOJOPOIbI
[IpakT. 3ansTHe.Ne6. PemieHue pacdeTHbIX
TUIOBBIX 3ajad. Mcnonv3oeanue ob6pazyos
peutenus munosvix 3a0ay.

b) 3aoauu kunemuuecxue 3axonomepnocmu
Tema 2.5.XuMuyeckue peakuuu.
[Ipaktnueckoe 3anstue Ne26.Pemenue pac-
YEeTHBIX 33J]a4 Ha CKOPOCTh M OOpaTHMOCTb
XUMHYECKUX PEAKIIUH.

b) 3a0auu na pacmeopeol.

Pacuerst maccel  (0OBbemMa, KOJMYECTBA
BEIIECTBA) MPOJYKTa PEaKIUHu, €CIU OIHO
U3 BEIIeCTB JaHO B BHJE pacTBopa C
OIpEeNEICHHON MacCOBOU noJen
PacTBOPEHHOTO BEIIECTBA

Tema 2.6. PacTBOpBI.

[IpakTuueckoe 3anarue No24. [Ipurorosie-
HUE  PAcTBOPOB  pa3IUYHBIX  BHJIOB
KOHIEHTpauuu.. Hcnonvzosanue obpasyos
peuienus munossix 3a0ay.

— BJIAaJACHUC IIpaBHJIaMH TCXHUKHU 0€e30I1aCHOCTH
IIPpH UCII0JIB30BaHNHU XUMHNYECKHUX BCUICCTB,

BrlnoHeHNE 3KCIIEpUMEHTAIbHBIX 33/1a4.
3aoauu na HabarOeHue.

Tema 1.8. KapOoHOBBIE KHCIIOTBI U UX
IIPOU3BOHBIE.

[Ipaktuueckoe 3ansitue NelO. [Tomyuenue
YKCYCHOM KHUCTIOTBI U U3YYEHHUE €€ CBOICTB.
3adauu na npogedeHue xapakmepHvix
peaxyutl.

Tema 1.9. YrieBonsl.

Jlexusa Nel5. Monocaxapuapl. ['toko3a.
Jlaboparopubliii onbIT. [ MI0K03a, Kak
anpaeruso -cuuprt. [Ipezenranus.

Jlexuus Nel7. TTonucaxapuasl. Kpaxman u
1esTos03a. JJabopatopHbie ONBITHI
KauecTtBenHnas peakuus ¢ 10J0M Ha

Kpaxmall U ee IPUMEHEHHE ISt
0OHapyXeHHsI Kpaxmalia B MPOIyKTax
nutanus (Mene, xiaede, HorypTe,
MaprapuHe, MakapOHHBIX U3EIHUsX,
Kpynax).
3aoauu na pacnosnasanue eeuecms.
Tema 1.6.I'uapokcunbHble COETMHEHUS




[IpakTnueckoe 3anarue. Ne9. KauectBeHHas
peakuys Ha MHOTOATOMHBIE CIIUPTHI U €€
IIPUMEHEHHUE Ul paCllO3HABAHUSA
[JIMLEPUHA B COCTABE KOCMETUYECKUX
CPEICTB.

— c(OpPMHPOBAHHOCTh COOCTBEHHOH MO3MIMHU TIO
OTHOIICHWIO K XUMHYECKOW  HH(OpManuwy,
II0JIy4aeMOM U3 pa3HbIX HCTOYHUKOB;

Tema 1.9. Yrnesoap!.

Jlexumst Nel5. Monocaxapuasl. ['nroko3a.
CrnupToBoe Op0oKEHHE TIIFOKO3bI C UCTOJIb-
30BaHueM Apoxokel. [Ipoananusnposats
CUTYAIMIO O BPEJIE U MOJb3€E JAPOKIKEH
IIOJIy4a€MOU U3 Pa3HbIX HCTOYHHUKOB.

Ipumeuanue: Hccredosamenvckas OeamenbHOCHb MOXET OBITh HCIHOJIB30BaHA
IIpU U3Yy4EHUH JII000M TeMBbI IIKOJIBHOTO Kypca, cpeiHero npogeccuoHaabHoro ooyuenus. Oxa
MOJKET OBITb IKCNEPUMEHMANLHOU, PACYEMHOU U MeOPemuUecKol.

OnpIT neAaroru4eckoi AesITeNbHOCTH TMOKa3bIBAET, YTO JUISl PElIeHHUs 0003HAYE€HHBIX
3a/1a4 11e71eco000pa3Ho MCIOJIb30BATh MeMOObl U CPeOCmBa KOHmMeKcmHo2o ooyuenus. OTHUM U3
CPEICTB KOHTEKCTHOIO 00yueHus1, KOTopble OyayT Hanbosee 3(h(HeKTUBHBI B YCIOBUSX OCBOCHHUS
tpeboBanuit ®I'OC, ABAAIOTCS KOHMEKCmHble 3a0adU.

Jlis OLIEHKH JOCTH)KEHMs 3allJIaHMPOBAHHBIX PE3ylIbTaTOB OOYYEHHS IO MPEIMETY
pa3paboTaHbl KOHTPOJIbHO-OLICHOYHBIE CPEJICTBA Uil MPOBEACHUSA TEKYIIEro KOHTPOJS H
MIPOMEXYTOYHOM aTTeCcTallu, KOTOpbIe MPUIIaratoTcs K padbodeil mporpaMMe rnpeamMera.




