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1. IOACHUTEJIbHAS 3AIIUCKA

PabGouass mporpamma y4eOHOW IUCHUIUIMHBI «XUMUS» TMpeaHa3HaYeHa Il U3y4CHUs
XUMUU B MpOo(EeCCHOHAIBHBIX 00pa30BaTENbHBIX OpPraHU3allUsIX, peau3yrnmx o0pa3oBa-
TEIbHYIO MPOTpaMMy CpeIHEero olmiero o0pa3oBaHUsl B IpelaeiaX OCBOCHUS MPOTPaMMBbl
noarotoBku crueruanuctoB cpearero 38eHaCIlO (IITICC3 CITO) na 6a3e ocHOBHOTO 00111€e-
ro o0pa3oBaHus MPU MOJTOTOBKE CIEIUATUCTOB CPEAHETO 3BEHA.

Pabouvas mporpamma paszpaborana Ha ocHoBe TpeboBanuit ®I'OC cpemnero oOiero oo-
pa3zoBaHus, MPEABSIBISIEMBIX K CTPYKTYpPE, COJIEPKaHUIO U PE3YJIbTaTaM OCBOCHHUS y4eOHOU
JTUCITUTUTHHBL «XHUMHsI», B COOTBETCTBUH C PEeKOMEHAANMSIMY TI0 OPTaHU3AINH TTOTYICHUS
cpeaHero o61ero oopa3zoBaHus B IMpejeaX OCBOCHHsI 00pa30BaTEeIbHBIX MPOTPAMM CpPEe-
Hero npodeccruoHanbHOro0 00pa3oBaHus Ha 6a3e OCHOBHOTO 00IIero o0pa3oBaHus ¢ y4eTOM
TpeOoBaHui (enepanbHBIX TOCYAapCTBEHHBIX 00pa30BaTENbHBIX CTAHIAPTOB M TOJydae-
MO Mpo(ecCrr WK CHEeIUATbHOCTH CPEAHETO MPOodheCCUOHATBHOT0 00pa3oBaHus (TMCbMO
JlemapraMeHTa rocyIapCTBEHHOM MOIUTUKH B chepe MOoAroToBKU padounx kaapos u AI10
Muno6paayku Poccun ot 17.03.2015 Ne 06-259).

CopepxaHue MporpaMMbl « XUMUsT» HAPABICHO HA TOCTIKEHUE CIICIYIONINX IeJIei:
dbopMupoBaHHE y 00YJAIONTUXCSI YMEHUS OIEHUBATH 3HAYMMOCTh XMMHUYECKOTO 3HAHUS JIJIS
Ka)KJIOTO YeJIOBEKa;
dbopMupoBaHue y 00y4aromIuxcs IEIOCTHOTO MPEACTABICHUS O MUPE U POJIM XMUMHH B
CO3JIaHWH COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHUPA; YMECHHS OOBICHATH O0BEK-
ThI U TPOIIECCH OKPYXKAIOMIEH AeHCTBUTENBHOCTH: MPUPOIHOM, COIMATBHON, KYIbTYPHOMH,
TEXHUYECKOU CPEeJIbl, — HMCIIONB3YS AJISl ’TOTO XUMUYECKUE 3HAHUS;
pa3BHUTHE y OOYYAIOIIUXCS YMEHUH paznudarh (HaKThl M OIICHKH, CPAaBHUBATH OLICHOYHBIC
BBIBOJIBI, BUJICTh UX CBSI3b C KPUTEPUSIMH OIICHOK M CBSI3b KPUTEPHEB C ONPEICICHHOW CH-
CTEMOI IIeHHOCTeH, (PopMyTupoBaTh U 0OOCHOBBIBATH COOCTBEHHYIO MO3HIIHIO;
nproOpeTeHrne 00yJaroIIMMUCS OTbITa Pa3HOOOPa3HOU e TEIHHOCTH, TO3HAHUS U CaMOIIO-
3HAHMS; KIIOYEBBIX HABBIKOB, UMEIONINX YHHUBEPCATHHOE 3HAYCHUE IS PA3JIMYHBIX BHJIOB
NESITENBHOCTH (HABBIKOB PEIICHUS TIPOOJieM, IPUHSTHUS PEIICHH, TTOMCKA, aHaTu3a 1 o0pa-
060Tku MHGOpPMaIIMK, KOMMYHUKATHBHBIX HaBBIKOB, HABBIKOB U3MEPEHUI, COTPYIHUIECTBA,
6e30macHOTO 00palleHus ¢ BEIIECTBAMU B MOBCEHEBHOM XKU3HN).

1.1 OBIIASI XAPAKTEPUCTHUKA YYEFHOM JUCHUTIIUHBI
«XHUMMUS»

XUMHUS — 3TO HayKa O BEIIECTBAX, UX COCTABE U CTPOCHHUH, CBOMCTBAX W MPEBPAICHH-
X, 3HAYEHUN XMMHYECKHX BEIEeCTB, MATEPUATIOB M MPOIIECCOB B MPAKTUYECKOM AesITeINb-
HOCTHU YeJIOBEKA.

Conepxanue o01eo0pa3oBaTeIbHON Y4eOHOW MUCHMIUIMHBI «XUMHUS HAIMpaBIeHO Ha
YCBOCHHE O0yUYaIONIMMHUCS OCHOBHBIX MOHSATUH, 3aKOHOB U TCOPHI XUMHUHU; OBJIAJICHUE yME-
HUSIMU HaOTIOAAaTh XUMHYECKHE SBJICHHUS, IPOBOANTh XUMHUECKHUA IKCIIEPUMEHT, TIPOU3BO-
JTUTh PAcueThl HA OCHOBE XUMHUYECKHUX (HOPMYIT BEHIECTB M ypaBHEHUN XMMHYECKHX peak-
AN.

B nmporiecce n3yueHust Xumun y 00y4aroIIuxcsl pa3BUBAIOTCS TO3HABATEILHBIC HHTEPECHI
Y MHTEJUICKTYaJbHBIE CIIOCOOHOCTH, MMOTPEOHOCTH B CAMOCTOSITEIIBHOM MPUOOpETEHUs 3HA-
HUH 110 XUMHUHU B COOTBETCTBUHU C BO3HUKAIOIIMMH )KH3HCHHBIMH TIPOOJIEMaMU, BOCITUTHIBA-
eTcst OepekHOE OTHOIICHUS K MPHUPOJE, MOHUMAHUE 3J0POBOTO 00pa3a »HU3HU, HEOOXOIH-
MOCTH TPEAYNPEXKICHUS SBICHUN, HAHOCSIIUX BPEJl 3JI0POBBIO U OKpYykaromiei cpeae. OHu



OCBaMBAIOT MPHUEMbI IPAMOTHOTO, O€30MAaCHOr0 HKCIOJIb30BAHUS XMMHUYECKUX BEIIECTB U
MaTEepHUaIOB, MPUMEHSAEMbIX B OBITY, CEJIbCKOM XO035SHCTBE U Ha MPOU3BOJICTBE.

B nmpouecce n3ydeHrs XUMUU TEOPETUUYECKUE CBEICHHS JOMOJHAKOTCS JTEMOHCTpalus-
MU, Ja0OPaTOPHBIMU OMBITAMH M MPAKTUUYECKUMU 3aHATUSAMHU. 3HAUUTEIIBHOE MECTO OTBO-
JUTCSl XUMUYECKOMY dKcriepuMeHTy. OH OTKpbIBaeT BO3MOKHOCTh ()OpMUPOBATh y o0y4a-
IOLUXCS CTEMANIbHbIE MPEeIMETHbIE YMEHUsS: paboTaTh C BEIIECTBAMH, BBITOJIHATH MPO-
CThI€ XUMHUYECKHUE OMBITHI, YYUTh O€30MaCHOMY U IKOJIOTHYECKH IPaMOTHOMY OOpaIllEeHUIO
C BeIllecTBaMH, MaTepualaMH U MpolieccaMu B OBITY M Ha MMPOU3BOJICTBE.

TeopeTnueckue 3aHATHS IPOBOJATCS B BUAE Oece/Ibl, ET0BON UTPHI, pELICHUS CUTYallH-
OHHBIX 33a]1a4.

JlabopaTopHO-TIpaKTUUECKUE 3aHATHUS MPOBOASTCS B BUAEC MOCTAHOBKU SKCIEPUMEHTA,
MOATBEPKICHUS] TEOPETUUECKUX OCHOB, BBIMOJHEHUIO XMMUYECKHUX MPEBPAILEHUN MO pac-
MO3HABAHUIO BAXKHEHIINX HEOPraHUYECKUX U OPTaHUYECKUX BEIIECTB.

B paboueii mporpaMMe JUCHUIUIMHBI PEYyCMOTPEHA BHEAYIUTOPHAS CAMOCTOSITEIbHAS
pabora oOyyaromuxcs U ykazaHa e€ TeMaTuka. B 4acTHOCTH, MPUMEHSIOTCS Takue BUIbI
CaMOCTOSTEIBHON PabOThl O0yUaIOIINXCs, KaK Hammucanue pedepaToB, COCTABICHHUE TECTOB,
BBITIOJTHEHUE YITPAXKHEHUN, U3TOTOBJIECHUE MOJEIEH BEUIECTB, COCTABICHUE CPABHUTEIBHBIX
1 0000IA0IUX Ta0IHII.

MexaucuuIIMHapHbIe CBSI3M MPOCIIEKUBAIOTCA C IUCUUILUIMHAMU buoinorus, Dkonorus,
Ucropus, Maremaruka, JIuteparypa, @usuka.

1.2 MECTO YYEFHOM JUCHUIIJINHBI B YYEBHOM IIVIAHE
VYyebnas aucuurinHa «XUMHUsS» BXOAHUT B 00Ie00pa30BaTEIbHYIO MOATOTOBKY Kak
npoduiIbHas JUCIUTIINHA.
[TocnenoBaTeIbHOCTh U3YYEHHS TEM MPOTPAMMBI PACKPBHIBAETCS B TEMATHYECKOM IIJIaHE.
ITo xaxxmoil yuyeOHOW Teme MPUBOIATCS 000OIMEHHBIC TPeOOBAHUSA K JTUYHOCTHBIM, METa-
MPEAMETHBIM U TIPEIMETHBIM PE3yJIbTaTaM.

1.3 PE3YJIbTATBI OCBOEHUS YYEBHOM JUCIUITIJIMHBI

OcBoeHue cojaepkaHusi y4eOHOW JUCIUIUITMHBI «XUMHUS», 00ECIeUnBaeT JOCTIKCHUE
00yJaIOIUMHCS CIEAYIOMNX Pe3yabTaTOB:

o JIUYHOCHHBIX 6 O0YUECHUU'
YyBCTBO T'OPJOCTH U YBAXEHUSI K UCTOPUU U JOCTUIKEHUSIM OTEUECTBEHHOW XMMHYECKON
HayKH; XUMUYECKH TPAMOTHOE MOBEJACHUE B MPOPECCUOHATBHON NEATETbHOCTU U B OBITY
pu 0OpalieHN ¢ XUMUYECKUMH BEIIECTBAMU, MaTepraJaMu U MPOIeCCamu;
TOTOBHOCTh K MPOJOJDKEHUIO 00pa30BaHUsl U TOBBINICHUS KBATM(PUKAIUKA B H30paHHON
MpOQPECCUOHATBHON NESITEIPHOCTY U OOBEKTUBHOE OCO3HAHUE POJU XMMHUYECKUX KOMIIE-
TCHIIUH B ATOM;
YMEHHUE HCHOJIb30BaTh JIOCTHKEHUS COBPEMEHHOM XWMHYECKOW HAYKHM U XHUMHUYECKHX
TEXHOJIOTUH JIJIsl TIOBBIIIEHUSI COOCTBEHHOTO MHTEJUICKTYaJbHOTO PA3BUTHs B BBIOPAHHOUN
poQeCCHOHATBHOMN NESITEIHHOCTH;

* JIUYHOCMHBIX NPU 60CRUMAHUU.
JIP.10 3aboTsmuiicss o 3almTe OKpYKaromei cpepl, COOCTBEHHOM U 4y ol 0€3011acHOCTH, B TOM
qyucie muppoBO.
JIP.11 IlposBasiromuii yBa)keHUE K 3CTETHUECKUM LIEHHOCTSIM, 00J1aIalolIfii OCHOBAaMH 3CTETHYE-
CKOM KYJBTYpBHI.
JIP.12 IlpuHuMaromuii ceMeliHble [IEHHOCTH, TOTOBBIM K CO3/IaHUI0 CEMBbHM M BOCIIMTAHUIO JIETEH;
JEMOHCTPUPYIOIINNA HEMPUATHE HACUIIMS B CEMbE, YX0/a OT POAUTEIHCKON OTBETCTBEHHOCTH, OT-
Ka3a OT OTHOLLIEHUH CO CBOMMHU JIETbMH U X (PMHAHCOBOT'O COAEPIKAHUSI.



s Memanpeomemmuulx:
HCII0JIb30BAHKME PA3JIMYHBIX BUIOB MO3HABATEIBHOW JEATEIbHOCTH U OCHOBHBIX MHTEJIEK-
TyaJIbHbIX onepauuii (IOCTaHOBKU 3aJauM, (POPMYIMPOBAHUS THIIOTE3, aHAIN3a U CUHTE3A,
CpaBHEHMs, 0000IEHNs, CUCTEMATHU3alllK, BBISIBICHHUS] MPUYMHHO-CIEICTBEHHBIX CBS3EH,
MOKCKa aHaJIOroB, (POPMYyTUPOBAaHUS BBIBOJOB) ISl PEILIEHUs MMOCTaBICHHOW 3a/layM, MpHU-
MEHEHUE OCHOBHBIX METOJ/IOB MO3HaHUs (HAOJI0/IEHUs, HAYYHOTO PKCIEPUMEHTA) AJIs U3Y-
YEHUS] PA3IMYHBIX CTOPOH XMMHMYECKHX OOBEKTOB U IPOLIECCOB, C KOTOPHIMH BO3HUKAET
HEO0OXO0JIMMOCTh CTAJIKUBAThCS B MpodeccnoHalbHOM cdepe;
HCIIOJIb30BAHNUE PA3IMYHBIX MCTOYHUKOB IS MOJIYYCHHUS] XUMUYECKON MHMOpMAIUH, yMe-
HUE OLIEHUTh €€ JOCTOBEPHOCTh ISl JOCTUKEHHUS XOPOIIMX PE3yNbTaTOB B Ipodeccruo-
HaJILHOU cdepe;
* npeOMemHubIX:
c(hOpMHUPOBAHHOCTh MPEACTABICHUNH O MECTEe XMMHUU B COBPEMEHHON Hay4YHOW KapTHUHE
MUpa; IOHUMAaHUE POJIU XUMUU B (POPMUPOBAHUU KPYro3opa U (pyHKIIMOHAIBHON rpamoT-
HOCTH 4Y€JIOBEKa JJIsl pELICHUs MPAaKTUUECKUX 3a/1a4;
BJIaJICHUE OCHOBOIIOJIATAIOIIMMHU XUMUYECKUMU MOHATUSIMH, TEOPUSIMHU, 3aKOHAMU U 3aKO-
HOMEPHOCTSIMU; YBEPEHHOE MMOJI30BAHNE XUMUYECKON TEPMHUHOJIOTUEN U CUMBOJIUKOW;
BJIa/ICHHNE OCHOBHBIMU METOJIAMHM HAay4YHOI'O MO3HAHUS, UCIOJb3YEMbIMU B XUMHHU: HAOIIO-
JICHUEM, OIMCAaHUEM, U3MEPEHUEM, FKCIIEPUMEHTOM; YMEHHE 00padaThiBaTh, OOBSICHITH pe-
3yJbTAThl IPOBEJIEHHBIX OMBITOB U JI€JaTh BBIBOJIbI; TOTOBHOCTh U CIIOCOOHOCTH MPUMEHSTh
METO/BI ITO3HAHUS IIPU PEIICHUH NMPAKTUYECKUX 3a]1a4;
c(hOpMHUPOBAHHOCTh YMEHUS JaBaTh KOJIWYECTBEHHBIC OIEHKUA W MPOU3BOJUTH PACUETHI 110
XUMHYECKUM (OpMyJliaM U YPaBHEHUSM;
BJIa/ICHHE MTPaBUJIAMHU TEXHUKH 0€30I1aCHOCTHU MPH UCTIONb30BAHUU XUMUYECKHUX BEIIECTB;
c(hOpMHUPOBAHHOCTh COOCTBEHHOM IMO3UILIMU MO OTHOIICHHUIO K XMMHYECKOW MH(POpMALINH,
MOJIy4aeMOM U3 Pa3HbIX UCTOYHHKOB.
PaGouas mporpamma paccuntana Ha 110 gacoB, B Tom yucie 28 yacoB J1abopaTOPHBIX pa-
00T u 18 yacoB mpakTHUecKuX 3aHATHI. B Xoxe M3ydeHus AUCHUIUIMHBI MPOrpaMMOi
IpeyCMOTpPEHBI 4 KOHTPOJIbHBIE PaOOTHI.
[TpomesxyTouHOI (GopMOIl aTTecTauu SIBISIETCSI DK3aMEH B KOHIIE B KOHIIE BTOPOTO Ce-
MecTpa.



2. TEMATUYECKHUU ILIAH

Makc. KoJ1-Bo ayauTopHbIX Camocrosn-
yuyeOHast 4acoB NP 04HOM dopMme TeJbHAsA
HaumeHoBaHue pa3/iesioB U TeM HArpy3kKa o0yueHust padora
CTY/IeHTa, | BCEro Jaao. NpaKT. | CTyAeHTa,

yac. pao. 3aH. yac.
Beenenune 3 2 - - 1/1*
Pasnen 1. Opranuyeckasi XuMHUSA 122 90 22 6 32
Tema 1.1. Ilpeamer opranudeckoin
xumMun. Teopust CTPOCHHS OpraHHuYe- 6 4 - - 2/1*
CKUX COCMHEHHI
Tema 1.2. IlpenensHsie yriaeBogopo- 9 6 - 2 3
bl
Tema 1.3. DTUIEHOBBLIE U JUEHOBEIE 9 8 - - 1
YTIIEBOOPO/TBI
Tema 1.4. AmETHICHOBBIC YTJIEBO- 9 6 2 - 3
JIOPOJIBI
Tema 1.5. Apomaruueckue yrieBo- 6 4 2 - 2
JIOPO/JIBI
Tema 1.6. IlpupoaHble HCTOYHUKH 3 2 - - 1
YTIIEBOJJOPOJIOB
Tema 1.7. 'mapokcwIbHBIE COETUHE- 19 14 4 - 5
HUS
Tema 1.8. Anpaeruanbl 1 KETOHBI 8 6 2 - 2
Tema 1.9. KapOoHOBBIE KHUCIOTHI U 14 6 2 2 4
WX MPOU3BOJHBIC
KonTtpoabHas padora Ne 1 2 2 - - -
Tema 1.10. YrieBossl 8 6 2 - 2[2*
Tema 1.11. AMuUHBI, aMUHOKHUCJIOTHI, 23 18 6 2 5
OenKu
Tema 1.12. A3sotcoaepxaiue rere- 3 2 - - 1
poumkiInueckue coeauHeHus. Hykie-
WHOBBIC KHCIIOTHI
Tema 1.13. buonoruyecku akTUBHbIE 4 4 2 - -
COCJIMHEHUS
Pasnen 2. O0mas M HeopraHu4e- 86 59 6 12 30
cKasi XHMHUSA
Tema 2.1. Xumuss — Hayka o Belle- 2 1 - - 1
CTBax
KourtpoJsbHas padora Ne 2 1 1 - - =
Tema 2.2. CtpoeHue aToma 3 2 - - 1
Tema 2.3. Ilepuoauueckuid 3aKOH U
[leproauueckas cuctemMa XUMHYECKUX 6 4 - 2 2
anemenToB JI. 1. Menneneena




Tema 2.4. CTpoeHue BelecTra 3 2 - - 1
Tema 2.5. [Tonumepsl 3 2 - - 1
Tema 2.6. JlucriepcHble CUCTEMBI 3 2 - - 1
Tema 2.7. XuMuueckue peaxkimu 11 7 2 - 3
KoutpoJsbHasi pa6ora Ne 3 1 1 - - -
Tema 2.8. PacTBOpBI 18 12 - 4 6
Tema 2.9. OKuCIUTENBHO-

BOCCTAHOBUTEIIbHbBIC peak- 6 4 - 2 2
TUU. DJICKTPOXUMUICCKUE TIPOIECCHI

Tema 2.10. Knaccudukarmms BemecTs. 9 6 - 2 3
IIpocTsle BemecTBa

Tema 2.11. OcHOBHBIE KJIaCCHI HEOP-

TaHUYECKUX W OPTraHUYECKHX COeIH- 9 6 2 - 3
HEHUM

Tema 2.12. XuMHust 2JIEMEHTOB 9 7 - 4 2
KonTpoabHasi pabora Ne 4 1 1 - - -
Tema 2.13. XuMusg B XHU3HU 0OIIe- 3 2 - - 1
CTBa

KouncyabTanum 12

MaxkcumaJjibHasi Harpy3ka 234 156 28 18 66




3. COJAEPXAHHUE YYEBHOM JUCHUITJINHBbI
BBeaenue

Hayunbie MeTOapI MO3HAHUS BEHIECTB M XMMHUYECKUX sBJICHUI. Ponb sKkcriepuMeHTta u
TEOpUU B XUMHUU. 3HaueHue XuMuu npu ocBoenun npodeccuit CIIO u cnenumanbHOCTEN
CIIO ectecTBeHHO-HAYYHOTO MPOQUIIS MPOPECCHOHATHLHOTO 00pa30BaHUs.
Camocmoamenvnasn paboma
HanucaHue 3cce «3Hauenue Xumuu 8 moeti npogeccuuy, UHOUBUOYALbHBIL NPOEKM.

Paznen 1. Oprannyeckasi XuMus

Tema 1.1. Ilpeomem opzanuueckou xumuu. Teopus cmpoenus opeaHuuecKux coeouHe-
Huu.

IIpenmer opranuveckoii xumuu. [loHstrue 006 opraHMUYeCKOM BELIECTBE U OpraHUYe-
ckoii xumuu. KpaTkuii odepk MCTOpHM pa3BUTHUSI OpPraHUYECKOW XUMHUHU. Butanusm u ero
kpyuieHue. OcCoOEHHOCTH CTPOCHHsI OpraHuYeckux coenuHeHuid. KpyroBopor yriepona B
IIPUPOJIE.

Teopusi crpoennst oprannyeckux coenunenuii A. M. byrieposa. [Ipennocsuiku co-
31aHusl Teopur cTpoeHusl. OCHOBHBIE MONOXKEHHs Teopun cTtpoenuss A.M.byrnepoBa. Xu-
MHUYECKOE CTPOEHHUE U CBOMCTBA oprannyeckux BemiecTB. [lonstue 06 nzomepuu. CriocoObt
O0TOOpa)keHus1 CTPOECHUs MoJieKynbl (hopmynsl, Moaenu). 3HadeHue teopun A. M. bytie-
pOBa AJi pa3BUTUSA OPTAHUYECKON XUMUHU U XUMUYECKUX TPOTHO30B.

Crtpoenue aToma yriaepoja. DIeKTpoHHOe 00Jako ¥ OpOUTallb, B- U P-OpOUTAIH. DIIEK-
TPOHHBIE U 3JIEKTPOHHO-Tpaduyueckue GopMysbl aToMa Yrjiepoja B OCHOBHOM M BO30YyX-
JEHHOM COCTOsIHUAX. KoBaneHTHas XMMHUYecKas CBS3b M €€ KiIacCHU(UKalus Mo crnocoly
niepekpbiBanust opoutaneit (O- u m-cBsizu). [lousitue rubpuansanuu. Pa3nuyHbie TUIBI TH-
Opuauzanuu U (hopmMa aTOMHBIX OpOWTaNel, B3aMMHOE OTTAJIKWBAHHE THOPUIHBIX OpOU-
TaJed U UX PaCIOJIOKEHHUE B IMPOCTPAHCTBE B COOTBETCTBUM C MUHUMYMOM SHepru. [eo-
METpHUsi MOJIEKYJ BEIEeCTB, 0Opa30BaHHBIX aTOMAMU YIJIEPOJa B PA3IMYHBIX COCTOSHHUSAX
ruOpuan3aIuu.

Kaaccupukanusa opranmyeckux coeamHeHuii. Krnaccudukanus opraHu4eckux Be-
IIECTB B 3aBUCUMOCTH OT CTPOEHUs yriepoHoi nenu. [loHsTue GyHKINOHATBHON TPYMIIIHI.
Knaccuduxanms opraHmuecKux BEUIECTB M0 TUITY (PYHKIMOHAIBHON TPYTIIBI.

OCHOBBI HOMEHKJIATYPbI OPraHMYecKMX BemlecTB. TpuBHanbHblE Ha3BaHusA. Panuo-
HallbHasi HOMEHKJIaTypa Kak npeamectBeHHUnia HoMeHknaTtypsl [UPAC. Homenknatypa
IUPAC: npunnunbsl 00pa3oBaHus Ha3BaHWM, CTAPIIMHCTBO (PYHKIIMOHAIBHBIX TPYII, WX
o0o3HayeHue B npedukcax u cyphukcax Ha3BaHUN OPraHUYECKUX BEIIECTB.

Tunbl XUMHYECKHX CBfi3eil B OPraHU4eCcKHX COeJUHEHHMAX U CIoco0bl MX pa3pbiBa.
Knaccudukanus KoBaJe€HTHBIX CBS3€H IO AJIEKTPOOTPUIATEIBLHOCTU CBSI3AHHBIX aTOMOB,
criocoOy mepekpbIBaHusl OpOuTaeil, KpaTHOCTH, MEXaHU3My oOpa3oBanus. CBsI3b MPHUPOIBI
XUMHMYECKOW CBSI3U C THIIOM KPHCTAJUIMYECKOW PEIIeTKH BEUIeCTBA U €ro (pu3nuecKumMu
cBoMicTBamMu. Pa3pplB XMMHYECKON CBSI3M Kak Ipoliecc, oOpaTHBIN ee oOpa3oBaHuo. [o-
MOJIUTHYECKUH U TETEPOIUTUYECCKUI Pa3phIBbl CBA3EH, X COMOCTABICHHE C OOMEHHBIM H
JIOHOPHO-AKIIETITOPHBIM MeXaHU3MaMHu HUX oOpazoBanus. [loHsTHE CBOOOAHOTO paamKaia,
HYKJICO(UIBHON U 31eKTPOYUIBLHON YaCTHUIBI.

Knaccupukanus peakumii B opranudeckoid xumuu. [ToHsTHE O THITAX U MEXaHU3MAaX
peaknmii B opranndeckoit xumuu. Cyoctpart u pearent. Knaccudukanus peaxkuii mo n3me-



HEHUIO B CTPYKTYpE cyOcTpara (MprucoeIMHEHNE, OTIIEIUICHHE, 3aMEIIIeHNEe, N30MEPHU3aIls)
U TUIy peareHTta (pajgukaibHble, HyKJIeo(pUIbHbIE, NIeKTpopuiIbHbIe). Peakiuu npucoenu-
HeHus (A,, Ag), smumuaupoBanus (E), 3amemenus *, Sy, Sg), m3omepuzanuu. Pa3HoBHI-
HOCTH peaKIuil KaxJ0ro TUIA: TUAPUPOBAHUE U JECTUIPUPOBAHUE, TaJJOTEHUPOBAHUE U JIe-
raJIOreHUPOBaHUE, TUApaTalUs U Jeruaparaius, TuApo- raJJoreHUPOBAHUE U IETUIPOTrajo-
TeHUpPOBaHUE, MOJUMEpU3alis M MOJUKOHJEHcalus, neperpynnupoBka. OcoOEHHOCTH
OKHCITUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUN B OPraHUYECKON XUMUH.

CoBpeMeHHBbIE MPEICTABJICHUS 0 XUMHYECKOM CTPOEHHN OPraHMYeCKHUX BellecTB.
OcHOBHbBIE HalpaBlieHHsI pa3BUTUs Teopuu crpoeHuss A.M.byrnepoBa. M3omepus opra-
HUYECKHUX BELIECTB U €€ BUAbl. CTPYKTypHasi U30MEPHUsI: MEKKIACCOBasi, YIIEPOJHOTO CKe-
JeTa, MOJIOKEHHSI KpaTHOM CBSI3M U (YHKUMOHAJIBHOM rpymmsbl. [IpocTpaHcTBeHHas n3oMe-
pusi: TeoMeTpuyeckas u ontuyeckas. [lonsTue acumMerpudeckoro neHTpa. buosornueckoe
3HAUYEHHE ONTUYECKOW M30MepuU. B3auMHOE BIMSHUE aTOMOB B MOJIEKYJIaX OPraHUYECKUX
BEILIECTB. DJIEKTPOHHBIE 3(PPEKTH aTOMOB U ATOMHBIX T'PYIIN B OPraHUYECKUX MOJIEKYJaxX.
NHaykunoHHBIH 3¢ (HEKT, MOJT0KUTEIbHBIA M OTpPHUIlATEIbHBIN, ero ocobeHHocTH. Me3o-
MepHBIH 3phekT (3P heKT conpspKeHus ), ero 0COOEHHOCTH.

Jemoncmpayuu

Mogemnu monexkyn CHy, C,Hy, CoH,, C¢Hg, CH3OH — mapocrep:kHeBbie 1 00bEMHBIE.
Mopaenu oTTajJKMBaHUs THOPUIHBIX OPOUTAICH C TOMOIILIO BO3IYIIIHBIX IIAPOB.

B3aumopelictBue HaTpus C 3TaHOJIOM U OTCYTCTBHE B3aUMOJECHCTBHS C JAUAITHIOBBIM
aupom.

Tema 1.2. Ilpeodenvhuie y2nee000poobi.

T'omosioruyeckuii psig ankanos. [lonstue 06 yrineBogopoaax. OcOOEHHOCTH CTPOEHUS
IIPEACIIBHBIX YIJIEBOAOPOAOB. AJIKaHbl KaK MPEICTABUTENIN IPEAEIbHBIX YIJIEBOIOPO-
JOB.DJIEKTPOHHOE U IIPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJIbl METAaHA M JIPYTUX aJKaHOB.
['omonornueckuii psa u uzomepus napadunoB. HopmanbHOe U pa3BETBICHHOE CTPOSHUE
yrieponHor unenu. HomeHkiarypa ajKaHOB M aJIKWIBHBIX 3aMmecTuTenei. Pusndeckne
CBOICTBA aJIKAHOB. AJIKaHbI B IIPUPO/IE.

XuMnueckue cBOMCTBAa ajkaHOB. Peakiuu Sg-tuma: ramorenupoBanue (padorsr H.H.
CemeHnoBa), HutpoBanue 1o KononasioBy. MexaHu3m peakiuu XJOpUpoBaHUs alkaHoB. Pe-
aKIMKM JETUJIPUPOBAHUSI, TOPEHHUs, KaTAIUTUYECKOTO OKHMCIICHHS alKkaHOB. KpekuHr anka-
HOB, Pa3JIMYHBIC BUJbI KPEKUHIA, IPUMEHEHUE B IIPOMBILIIICHHOCTH. [Inponu3 u kouBepcus
METaHa, U30MEpU3aLUs aJIKAHOB.

IIpumenenue u cnocoObl MoydeHus ajakaHoB. O6iacTu npuMeHeHus aiakaHoB. [Ipo-
MBILUIEHHBIE CIIOCOOBI TIOJIYYeHHs aJTKAHOB: MOJYYEHHUE U3 MPHUPOJHBIX MCTOYHHMKOB, Kpe-
KUHT MapauHOB, MOJIy4eHUE CHHTETUYECKOr0 OCH3MHA, ra3uuKanus yris, THIpUpOBaHHUE
ankaHoB. JlabGopaTopHble crmocoObl TOJdy4YyeHUs ajKaHOB: cuHTe3 Biopma, nekap-
OOKCUITMPOBAHKE, THAPOJIN3 KapOuaa alTtOMUHHUS.

Hukaoankanpl. ['oMONIOrHYecKuil psia M HOMEHKJIATypa LUKIOATKAaHOB, UX OO0IIas
dopmyna. [TonsTre 0 HanpsHKEHUH LUKIA. M30MepHs IMKIIOAIKaHOB: MEXKJIaccoBas, yriie-
poIHOTO cKkeneTa, reomerpuyeckasd. [lomydenue u Quanyeckue CBONCTBA IUKIOATKAHOB.
XUMHUYECKHEe CBOMCTBA LUKIOATKaHOB. Crienn(uka CBOMCTB HUKIOATKAHOB C MAJIbIM pas-
MEpOM LUKJIa. Peaknuu mpucoeIMHEHUs U PaAUKaIbHOIO 3aMELICHUS.

Ilpakmuueckoe 3anamue 1
BeinonHeHue ynpakHEHHH Ha COCTABIEHUE CTPYKTYPHBIX (POPMYN M30MEPOB U Ha3BaHHH
[0 CUCTEMATHYECKOH (MEXIyHapOJHOW) HOMEHKIIAType BEILECTB.



Jemoncmpayuu
Mopnenu MoJeKyll MeTaHa, IPYTUX aJIKkaHOB, Pa3IMYHbIX KOH(OpMAIIUil IIUKIOTeKCaHa.
['openue Metana B ycloBUsIX U30BITKA M HEAOCTATKA KUCIOPO/IA.
OTtHomieHne MeTaHa K OpOMHO# BOJIE M pacTBOPY MEepMaHTaHaTa Kajusl.

Tema 1.3. Dmunenoevie u ouenoswie y21€6000p0oul.

I'omosioruyeckuii psi ajJKeHOB. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIe-
KyJbl 3TUJIEHA U ankeHoB. ['oMonorudeckuit psa u obmas Gopmyna ankeHoB. M3omepus
STUJIEHOBBIX YIJIEBOJOPOJOB: MEKKIIACCOBAs, YIJIEPOJAHOTO CKEJIETa, MOJIOKEHUS KPaTHON
CBsA3M, TreoMerpuueckas. OCOOEHHOCTM HOMEHKJIATYpbl S3TUJIEHOBBIX YIJIEBOJAOPOJIOB,
Ha3BaHUs BaXXHENIINX paguKaioB. PU3nNdecKre CBOWCTBA AJIKEHOB.

du3znyeckre H XMMHYECKHE CBOIiCTBA aJIKEHOB.DJIEeKTPODUIBHBIN XapakTep peakInid,
CKJIOHHOCTB K peaKIUsM MNPUCOECINHEHHUs], OKUCIECHUs, ToiuMepuzauuu. [Ipasuno Mapkos-
HUKOBA U €ro 3JIEKTPOHHOE 00OCHOBaHME. Peaknuu rajoreHupoBaHusi, THMAPOrajioreHupo-
BaHMs, TUApaTaluy, TuapupoBanusa. Mexanusm Ag-peakiuil. [loHsaTHe 0 peakuusx moJiu-
Mepuzanuu. ['opeHne ankeHoB. Peakiiuu oKucaeHus: B MATKUX M JKECTKUX yCJIOBUsX. Peak-
uusi Baruepa u ee 3HaueHue 11 OOHAPYKEHUS HENPECIbHBIX YIIIEBOJIOPOAOB, MOTYYEHUS
TJIUKOJIEH.

IIpuMeHeHne U cOCOOBI MOJIy4YeHHs aJKeHOB. Vcnonb30BaHWE BBICOKON pPEaKIMOH-
HOM CITOCOOHOCTH alTKEHOB B XUMUYECKOM MPOMBIIIUIEHHOCTH. [I[prMeHeHre dTuiieHa u mpo-
nuieHa. [IpomelnieHHbIe CIOCOObI MOTYYEHHS aJKeHOB. Peakiuu neruipupoBanus U Kpe-
KHUHTa aJIkeHOB. JlabopaTopHbIe CITOCOOBI MOITYUCHHSI aJIKEHOB.

Aakaauenbl. [lonstue u kinaccuuKaiys JUEHOBBIX YIJIEBOJIOPOAOB MO B3aUMHOMY
PacroJIOKEHUI0 KPAaTHBIX CBsI3ed B Moiiekyje. OCOOEHHOCTH AJNEKTPOHHOTO M MPOCTpPaH-
CTBEHHOI'O CTPOCHHUS CONPSKEHHBIX TUEHOB. IloHATHE O m-35ekTpoHHOM cucTteMe. HomeH-
KJIaTypa JAMEHOBBIX YTJIEBOJ0pPO/0B. OCOOEHHOCTH XWMHUYECKHX CBOMCTB COIPSIKEHHBIX
JIMEHOB KaK CJEACTBUE MX 3JIEKTPOHHOro ctpoenus. Peaknuu 1,4-npucoenunenus. [lonu-
Mepuzanusi  aueHoB. CrnocoObl  MOMY4YeHUs JIMEHOBBIX  YIJIEBOAOPOJOB:  pabOTHI
C.B.JIebenena, neruipupoBaHue alKaHOB.

OcHOBHbIE MOHATHSA XUMHUM BbICOKOMOJICKYJISIPHBIX COeIMHEHU (Ha mpuMepe npo-
AYKTOB MOJMMEPH3ALMH AJIKEHOB, AJKAAUEHOB U MX rajJoreHNnpoM3BOAHBIX). MoHO-
Mep, MOJUMEp, PeakUMsl MOJMMEpU3alui, CTENEHb MOJIMMEPU3ALNM, CTPYKTYPHOE 3BEHO.
Turbsl NOJIMMEPHBIX LEIEN: JIMHEMHbIE, Pa3BETBICHHbIE, clIUThIe. [oHATHE O cTepeopery-
JSIPHBIX nTonuMepax. [loamMepsl TEpMOIUIACTUYHBIE U TEpMOpEaKTUBHBIE. [IpeacraBienue o
IIacTMaccax M anacroMepax. [lonuiaThiieH BBICOKOTO M HU3KOTO JIaBJICHUS, €r0 CBOMCTBA U
npuMmeHenue. Karanmuzaropel Lurnepa — Hartra. [lonmunponunen, ero npuMeHeEHUe U CBOM-
ctBa. [amorencojnepskamiye mnonuMmepsl: TedioH, monuBuHMIXIOpUI. Kayuyku Hary-
panbHbIid U cuHTeTHYeckue. CononnMepsl (OyTaaueHCTUPONIbHBIN Kayuyk). Bynkanuzanus
KaydyKa, pe3uHa U 300HUT.

Jemoncmpayuu

Mogenu MOJEKyJl CTPYKTYPHBIX M IPOCTPAHCTBEHHBIX M30MEPOB AJIKEHOB M AJIKaJHE-
HOB.

Komnexkuus «Kaydyk u pe3unay.

Tema 1.4. Auemunenosvie y21e6000poobul.
I'omostornyeckmnii psii aTKHHOB. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE ALlETH-
JIeHa U IPYTUX alKUHOB. ['oMonoruueckuit pan u odmas ¢popmyna ankuHoB. Homenkiarypa



ALETUICHOBBIX YIIeBOAOPOAOB. M3omepus MeXKIaccoBas, yIJIEPOJHOIO CKEJIEeTa, I0JIO-
KEHUsS KPATHOU CBSI3H.

XuMu4YecKkne CBOICTBA U NMpHUMeHeHHe ATKUHOB. OCOOCHHOCTH pEeaKIuil MpUcoeau-
HEHMS IO TPOMHOM yriiepoA-yriepoaHoit ces3u. Peakunusa Kydeposa. [IpaBuno MapkoBHU-
KOBa MPUMEHUTENBHO K aneruiaeHaM. [logBukHOCTh aToMa Bogopoa (KUCIOTHBIE CBOMCTBA
anknuHoB). Okucienue ankuHoB. Peaknus 3enunckoro. [IpuMeHeHne aneTHICEHOBBIX yTrile-
Bonopozaos. [lonmuBuHunanerar.

Ionyyenue ankuHoB. [lonydyeHue aneTuieHa MUPOIU30M METaHa U KapOUIHBIM METO-
JIOM.

Jlabopamopnasa paboma Ne 1
[TonydyeHnue u n3ydeHne CBOMCTB HEMPEAEIbHBIX YTIEBOAOPOIO0B (aJIKEHbI, AIKUHBI).

Jemoncmpayuu
Mopenu MOJEKyIbl alleTUIICHA U IPYTUX aTKUHOB.

Tema 1.5. Apomamuueckue yeneeo0opoowi.

I'omosiornyeckunii psax apeHoB. beH301 Kak mpeacTaBUTENb apeHOB. Pa3Butue mpen-
CTaBJeHH 0 cTpoeHuu Oenzona. CoOBpeMEHHbBIE MPEICTaBICHUSI 00 AIEKTPOHHOM U TPO-
CTPaHCTBEHHOM cTpoeHHH OeH3ona. OOpazoBaHHe apoOMaTHYECKOW M-CUCTeMbl. ['omomoru
OeH30/1a, UX HOMEHKJATypa, olmias ¢opmyna. HomeHnkmarypa s au3amMenieHHBIX Mpo-
U3BOJHBIX O€H30Ja: opmo-, mema-, Tapa-pacroioxeHue 3amectutenei. dusmyeckue
CBOICTBA apEHOB.

XumMHYeckne cBOWCTBa apeHOB. lIpuMepsl peakuuil 3JeKTpOPHUIBHOIO 3aMEIIEHUS:
raJIOrTeHUpPOBaHUS, aJKUIupoBaHus (katanuzatopel Opunens — Kpadrca), HuTpoBaHus,
cynbupoBanus. Peakiuu rugpupoBaHus U MPUCOEAMHEHUS XJopa K Oenzony. OcobeH-
HOCTH XMMHYECKHUX CBOWCTB rOMOJIOrOB OeH30ja. B3anMHoOe BiIusiHME aTOMOB Ha IMpHUMEpe
roMoJsioroB apeHoB. OpHeHTalus B peakuusax eKTpopuibHoro 3amenienus. OpueHTaHThl |
u Il pona.

IIpumeHnenue u mosydyenue apeHoB. [IpupoHbIE NICTOYHUKN apOMATUYECKUX YTJIEBO-
JI0pOJ1I0B. ApOoMaTH3alMsl aJIKaHOB U IIUKJIO0AJTKAHOB. AJIKUJIMpOBaHUE OEH3071a.

Jlabopamopnasn paboma Ne 2
N3yueHne cBOMCTB apOMAaTHYECKUX YIIIEBOAOPOI0OB

Jemoncmpayuu

[Hapocrep:kHeBble U 00BEMHBIE MOJIEJIA MOJIEKYJT OEH30J1a U €r0 TOMOJIOTOB.

[Tonydyenue u paccioeHue 3MyIbCUH OeH3oi1a ¢ Bojoi. OTHOLIeHHe OeH30J1a K OpOMHOM
BOJIE M pacTBOpY MepMaHraHaTa Kajusl.

Tema 1.6. IIpupoonsvie ucmounuku y2i1e6000poooe.

Hedr1s. Haxoxnenue B mpupope, coctaB U ¢usndeckue cBoiictBa HepTH. TormmBHO-
sHepreTuyeckoe 3HaueHue HedTH. [IpombinienHas nepepaborka HedTH. PexTudukarms
He(TH, OCHOBHbIE (PpaKIMKU €€ pa3JieleHHs], UX UCIOoJb30BaHue. BropuuHas nepepaboTka
HedTenpoaykToB. PekTudukanus mMa3yra npu yMeHbIIEHHOM AaBieHUHU. KpekuHr HedTe-
npoaykToB. Paznmuunsie Buasl kpekunra, padotsl B. I'. IllyxoBa. M3omepu3zamus ankaHoB.



AJNKWIMpOBaHNE HETPEAETbHBIX YIIeBo10poa0B. Pudopmunr nedrenpoaykroB. KauectBo
aBTOMOOMJIBHOTO TOIUIMBA. OKTaHOBOE YHUCIIO.

IIpupoansiii M1 monyTHbIH HedTAHOM ra3pl. CpaBHEHUE cOCTaBa MPUPOAHOrO U MO-
IIyTHOT'O T'a30B, UX NIPAKTUYECKOE UCIIOIB30BAHUE.

Kamennbiii yroab. OCHOBHBIE HAIPaBIEHUS HUCIIONb30BaHUSA kKamMeHHoro yris. Kokco-
BaHNE KaMEHHOIO YIJs, BaKHEHIINE NPOIYKTHI 3TOTO Ipolecca: KOKC, KAMEHHOYTOJIbHAas
cMoJia, HaJcMouibHasg BoAa. CoeAMHEHMs], BBIAEISAEMbIE U3 KAMEHHOYTOJIBHOM cMOJbL. 11po-
JyKTBI, TIOJIy4a€MbIE U3 HaJCMOJIbHOU BOJBI.

DKOJIOTMYECKUE aCHEeKThl AOOBIYM, MEepepadOTKU M UCHOIb30BaHMs OPIOYMX HCKOIae-
MBIX.
Jemoncmpayuu

Komteknus «IIpupogHple HCTOYHUKH YIIIEBOJOPOIOBY.

O0pa3zoBanue HeQTAHON IIIEHKU HA TIOBEPXHOCTH BOJIBI.
Tema 1.7. I'uopoxcunvuvie coeourenus.
Crpoenue u kiaaccupurkanus cnuproB. Kitaccudukaius cniupToB 1o TUIY YTIEBOJO-
POJIHOTO paguKaja, Yucily IMAPOKCUIBHBIX TPYIII U TUILy aTOMa YIJIepo/ia, CBA3aHHOIO €
TUAPOKCWIBHOW IPYNION. DIIEKTPOHHOE U IMTPOCTPAHCTBEHHOE CTPOCHHUE THIPOKCUIBHOMN
rpynnsl. BnusiHue cTpoeHus cnupToB Ha UX pU3WYECKUE CBOICTBA. MeKMONEeKysipHast
BOJOPOJHAs CBA3b. | OMOJIOTrNYECKUH PsiZl IPEAEIBHBIX OJTHOATOMHBIX cIIUpTOB. M30Mepus
¥ HOMEHKJIaTypa aJIKaHOJIOB, X 001as popMyia.

XuMHYecKHe CBOMCTBa aJIKaHOJIOB. PeaklMoHHas COCOOHOCTh MPEAENbHBIX OJHO-
aTOMHBIX COUPTOB. CpaBHEHHE KHUCIOTHO-OCHOBHBIX CBOMCTB OpPraHMYECKUX M HEOPraHHU-
YEeCKUX COeqUHEeHUH, conepxamux OH-rpynmy: kuciaor, ocHoBaHUN, aM(pOTEPHBIX COEIH-
HEHUi (BOMBI, CIUPTOB). Peakumnu, moATBEp kAaroNIe KUCIOTHBIE CBOMCTBA cIUPTOB. Pe-
aKIIMM 3aMEIIEHNs THIPOKCUIBHOM Tpynnbl. MeXMOIIeKyIsIpHas Aeruaparanus CIHUpTOB,
ycloBHsl 00pa3oBaHusl MPOCTHIX 3¢upoB. CioxkHbIe 3()UPbl HEOPraHUYECKUX U OpraHuye-
CKUX KHCIIOT, peakiuu stepudukanuu. OKUCIEHHWE M OKHUCIUTEIbHOE ACTHUAPUPOBAHHE
CIIUPTOB.

Crnoco0bl moJsrydyeHusi cnupToB. ['Maponu3 rajgoreHankaHoB. ['mapaTanus ajakeHOB,
yCcIIOBHs ee poBeieHus. BoccTanoBiienne KapOOHUIIBHBIX COEIMHEHUI.

OT1aesibHBIC IPEACTABUTENH AJKAHOJI0B. METaHOJ, €ro NPOMBIIUIEHHOE TIOJYYeHUE U
IPUMEHEHHE B MPOMBIIUIEHHOCTH. buonoruueckoe neiictBue meraHona. Crnenuduyeckue
CHOCOOBI MOJIYyYEHUS 3TUIIOBOTO ciupTa. PU3NOIOTHYECKOe IEHCTBUE ITaHOJIA.

MHoroaroMHble ciMpThI. MI30MepHs 1 HOMEHKIIATYpa MPEICTAaBUTENIEN ABYX- U TpPEX-
aTOMHBIX CIUPTOB. OCOOEHHOCTH XMMUYECKUX CBOMCTB MHOIOATOMHBIX CIIMPTOB, UX Kaye-
CTBeHHOE oOHapykeHue. OTAeIbHbIC MPEICTABUTENU: STHICHTIIUKOIIb, TIIULEPHUH, CITIOCOObI
UX MOJIy4ECHHUs, IIPAKTUYECKOE IPUMEHEHHUE.

deHoJ1. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTpoeHHe deHoa. BzauMHoe BausiHUE apo-
MaTHUYECKOTO KOJIbIIAa U TUIPOKCUIILHOM TPYIIIIBIL.

XumHuueckrue cBoicTBa (eHoa Kak (PyHKIUS €ro XUMHYECKOTo cTpoeHusi. bpomupona-
HUe (eHoma (KaueCTBEHHAs! PEeakKlys), HUTPOBaHHE (MMKPUHOBAs KUCIIOTA, €€ CBOICTBA M
npumenenue). OGpasoBaHue OKPAIICHHBIX KOMILIEKCoB ¢ noroMm Fe*. TIpumenenne dero-
na. [Tomyuenue enona B MpOMBIIIIICHHOCTH.

Jlabopamopnasn paboma Ne 3
N3ydyenune puanyeckux 1 XUMUYECKUX CBOMCTB CIIMPTOB.
Jemoncmpayuu
Mopenu MoneKy1 CHUPTOB U (HEHOIIOB.
PacTBOpUMOCTH B BOJIE aJIKaHOJIOB, STUJICHTIIMKOJIA, TIUIeprHa, (peHoa.



Jlabopamopnas paboma Ne 4
N3ydyenune puanyeckux 1 XUMHUYECKUX CBOUCTB (PEHOIIOB

Jemoncmpayuu
Monenu MoJIeKy CIUPTOB U (PEHOIIOB.
PacTtBOprMOCTb B BOJIE aJIKaHOJIOB, STUJICHIJIMKOIIA, TIUIIEpUHA, (peHoa.

Tema 1.8. Anvoezuowvt u kemonui.

I'omosoruyeckue psijibl ajIbJAeru0B H KeTOHOB. [oHATHE 0 KapOOHMIBHBIX COCIUHE-
HUAX. DJEKTPOHHOE CTPOEHUE KapOOHWIbHOM rpymmbl. M3oMepus U HOMEHKIIaTypa albjie-
TUJ0B U KeTOHOB. DU3NUecKue CBOMCTBA KAPOOHWIIBHBIX COCTUHEHUH.

XuMnuyeckue CBOMCTBA ajIb/IeTHI0B U KeTOHOB. PeakiimoHHas crmocoOHOCTH KapOo-
HUWJIbHBIX COCAMHEHMI. Peakiimu OKUCIEHHUs alibJIeTHU]IOB, KAUECTBEHHBIE PEaKIMU Ha ajlb-
JIeruaHyo rpynny. Peakinuu nonukoHaeHcanuu: odpazoBanue (heHonohopMalibIaeruIHbIX
CMOIL.

IIpumeHeHue U NMoJIydyeHHe KAPOOHMJIbHBIX coelMHeHuii. [IpuMeHenre anbaeruaoB u
KETOHOB B OBITY U MIPOMBIIUICHHOCTH. AJIBIETUIBI U KETOHBI B TIpUpoJe (3PupHBIE Macia,
dbepomonnl). [Tonyuenne kKapOOHUIBHBIX COCIMHEHUIN OKUCICHUEM CIHMPTOB, THApATAIUCH
AJIKMHOB, OKUCIICHUEM YTJIEBOJIOPOI0B. OTEIbHbIC MPEACTABUTEIM aIbJETHI0B U KETOHOB,
crienuuIeckre CrocoObl X MOJTYICHHUS U CBOMCTBA.

Jlabopamopnan paboma Ne 5
[TonyueHue 1 U3ydyeHHE CBOMCTB KapOOHMIBHBIX COCIMHEHHUH.
Jemoncmpayuu
[ITapocTepkHEBBIE 1 OOBEMHBIE MOACIIN MOJIEKYJT JIbJACTU/IOB U KETOHOB.

Tema 1.9. Kapoonoswie kuciomut u ux npou3eoonuvie.

I'omosiornyeckuii psja npeaeJbHbIX OJHOOCHOBHBIX KAPOOHOBBIX KUCJIOT. [ToHsATHE
0 KapOOHOBBIX KUCIOTAaX U UX KiaccUUKalus. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOE-
HUE KapOOKCWIBHOW TpyMIIbl. ['oOMOIOTHUYECKU sl TPeIeTbHBIX OJHOOCHOBHBIX KapOOHO-
BBIX KHMCJIOT, X HOMEHKJIaTypa U u3oMepus. MeKMoJIeKy s ipHble BOJAOPOIHBIE CBSI3U Kap-
OOKCHJIBHBIX TPYII, UX BIUSHUE Ha PU3NYECKUE CBOICTBA KAPOOHOBBIX KUCIOT.

XuMHuYecKHe CBOMCTBA KApOOHOBBIX KHMCJOT. Peakiuu, WIIOCTPUPYIONIUE KUCIOT-
HbI€ CBOMCTBA M WX CPaBHEHHE CO CBOMCTBAMM HEOPraHMYECKHUX KuciaoT. OOpazoBaHue
(YHKIMOHAJIBHBIX MTPOU3BOJHBIX KapOOHOBBIX KUCIOT. Peakiuu srepudukanuyu. AHTUApU-
JIbl KAPOOHOBBIX KHUCIIOT, UX MOJy4YE€HUE U MPUMEHEHHUE.

Cnoco0bl 1oJiydyeHUus1 KapOOHOBBIX KHCJOT. OT/ENIbHBIC NIPEJACTABUTEIN U UX 3HAYe-
Hue. OOme crnocoObl MOJTY4YeHHs: OKHCICHHE aJIKaHOB, AJKEHOB, MEPBUYHBIX CIUPTOB,
anpJeruioB. BaxxHeimume npencraBUTead KapOOHOBBIX KUCIOT, UX OHOJOTHYECKass poOJlb,
cnenuuyecKkue CrnocoObl MOJy4YeHUs, CBOMCTBA U MPUMEHEHHE MYpPaBbHUHOW, YKCYCHOM,
MIaJIbMUTUHOBOW U CTEAPUHOBOW; aKPUJIOBOM M METAKPWJIOBOMW; OJIEMHOBOMW, JIMHOJIEBOU U
JIMHOJICHOBOM; I[aBeJIeBOI; OCH30MHOI KUCIIOT.

Caoxuble 3¢pupbl. CTpoeHHE U HOMEHKJIATYpa CIOKHBIX d(DUPOB, MEXKKIIACCOBAsK U30-
Mepus ¢ KapOOHOBBIMU KUCITOTaMU. CIIOCOOBI MOTy4YeHUS CIOKHBIX 3GupoB. OOpaTUMOCTh
peakiuu dTepuduKanny U GaKTopsl, BIUAIONIME Ha cMelleHne paBHoBecus. OOpa3oBaHue
cIoXHBIX moamd@upoB. lomudTunentepedranar. JlaBcan kak mpeacTaBUTENb CUHTETHYE-
CKHX BOJIOKOH. XMMHYECKHE CBOWCTBA U MPUMEHEHHE CIIOKHBIX 3(DUPOB.

Kupsl. Kupsl kak cinoxubie 3¢upsl raunepuHa. KapOoHOBbIE KHUCIOTHI, BXOASAIINE B
COCTaB UPOB. 3aBUCUMOCTbh KOHCUCTEHIIMH KUPOB OT UX COCTaBa. XMMHUYECKHE CBOICTBA



KUPOB: TUIAPOJIU3, OMBUIEHUE, THIpUpOBaHuE. buonoruueckas pojap *KUPOB, UX HCIOJIb-
30BaHUE B OBITY U IPOMBILUIEHHOCTH.

Coun kap00oHOBBIX KHCJIOT. Mbuta. CriocoObl MOTYYEHHs COJIeH: B3aUMOJIEHCTBUE Kap-
OOHOBBIX KHCJIOT C METaJUIaMHU, OCHOBHBIMU OKCHJIAMHU, OCHOBAHUSIMHU, COJISIMU; ILIETOYHOMN
TUJPOJIA3 CIOKHBIX 3PUPOB. XMMUYECKHE CBONCTBA COJIEH KApOOHOBBIX KHCIOT: THAPOIIN3,
peakiuy MOHHOro oOMeHa. Mblia, CYIIHOCTh MOIOLIEro jAeicTBus. OTHOIIEHHE MbLIa K
»ecTkoi Bojie. CunreTnueckue moromue cpencrsa — CMC (nerepreHTsl), UX MpeuMylIie-
CTBa U HEJOCTATKHU.

Jlabopamopnan paboma Ne 6
N3ydyenune pu3nyeckux 1 XUMUYECKUX CBOMCTB KapOOHOBBIX KUCIIOT.
Jemoncmpayuu

[HapocTrep:xkHeBble U 00BEMHBIE MOJEIIN MOJIEKYT KAPOOHOBBIX KUCIIOT.

OTHollIEeHUE CIMBOYHOIO, MOJICOJHEYHOT0, MAIMHHOTO Macea U MaprapuHa K OpoMHOMI
BOJIE M pacTBOpY I€pMaHraHaTa Kajusl.

«BpIBeieHHE» )KUPHOTO MATHA C MTOMOIIBIO CIIOKHOTO d(upa.

Ilpakmuueckoe 3anamue?

BrlnonHeHne ynpakHEHUH Ha pelleHue 3a/7ad Ha BBIBOJ MOJEKYJSPHBIX (OpMYyIl
OpraHUYECKUX COETUHEHUM
Tema 1.10. Yenegoowr.

IlonsaTue 00 yraesonax. Knaccudukauusa yrieBogoB. MoHO-, 11- U MOJHCAXapHJIbI,
MIPEACTaBUTEIN KaXKJI0M TPYIIIbI YIIIEBOIOB. bruonornyeckas pojib yriieBoJI0B, X 3HAYEHHUE
B ’KU3HU YeJIOBEKa U 0OIIeCcTRa.

Monocaxapuabl. CTpoeHHE U ONTUYECKasi U30MEpHsl MOHOcaxapuioB. Mx knaccuduka-
1Us TI0 YMCIy aTOMOB YIJiepoJia U npupoje KapOooHwibHOU rpynnbsl. opmynsl Ouniepa u
Xeyopca st n300paxeHusi MOJIEKyJI MOHOcaxapuaoB. OTHeCeHHe MOHOcCaxXapuaoB Kk D- u
L-psny. Baxneiimme npeactaBuTeaIn MOHO3.

['mroko3a, cTpoeHue ee MoOJIeKyJbl U (hu3ndeckue cBOiCTBA. TayTomepus. XUMHUUECKUE
CBOIMCTBA TJIIOKO3bI: PEAKLIUU TI0 aJbJCTUIHON TpyIe («CepeOpsHOTO 3epKaliay, OKUCICHHE
a30THOM KUCJIOTOM, ruJipupoBaHue). Peakiuu riiroko3sl Kak MHOTOATOMHOTO CIIMPTA: B3au-
MOJICMCTBUE TIIOKO3bl ¢ TuapokcunoM meau (II) mpu koMHaTHOM TemmepaType W Ha-
rpeBaHuu. Pa3znuuHble TUIBI OpoXeHHUs (COUPTOBOE, MOJIOYHOKHCIOE). [JoKko3a B mpu-
pone. buonornueckas poiap U NpUMEHEHUE TIIOKO3bl. DpyKTO3a Kak HM30MEpP IVIFOKO3BI.
CpaBHEHHE CTPOEHUSI MOJIEKYJIBI U XUMHUECKUX CBOMCTB TIIHOKO3bI U (PpyKTO3bI. PpyKTO3a
B IIPUPOJIE U ee OUOJIoruvecKas posb.

[TenTo3bl. Pubo3a u nezokcupn603a Kak MpeACTaBUTENH aibloneHTo3. CTpoeHue Mo-
JEKYIIL.

HMucaxapuabl. Ctpoenue aucaxapuaoB. Crocod couwleHeHus IUKIoB. BoccTanaBnuBa-
IOIIME€ U HEBOCCTAHABIIMBAIOIME CBOKMCTBA AMCAXApUJIOB KaK CIIECTBUE COUJICHEHUS LIMK-
na. CTpoeHue U XUMHUYECKHE CBOMCTBA Caxapo3bl. T€XHOJOrNYECKUE OCHOBBI IIPOM3BO/ICTBA
caxapo3sl. JIakTo3a 1 MaJIbTO3a KaK U30MEPBI Caxapo3bl.

Mommcaxapuabl. O6miee ctpoeHue nonucaxapuaoB. CTpoeHHe MOJEKYJbl Kpaxmana,
aMui03a U aMwIoneKTuH. dusndyeckue CBOKMCTBA KpaxMalla, €ro HaXOKJICHUE B IPUPOIE U
Ouonorudeckass poib. [MKoreH. XuMuyeckue cBOMCTBAa Kpaxmasa. CTpoeHHME 3JIEMEH-
TapHOT'O 3BEHA LIEJUTIONIO3bl. BinsHUe cTpoeHMs] MOJUMEPHON Lenu Ha (QU3HYECKHe U XH-
MUYECKHE CBOWCTBA LEJIIONI03bl. [ MIpOIU3 1EeNTI0103bl, 00pa30BaHUE CIOKHBIX 3(UPOB C
HEOPraHU4YEeCKUMH U OPraHWYeCKUMH KHcToTaMu. [loHsATHEe 00 MCKYCCTBEHHBIX BOJOKHAX:



alleTaTHOM IIeNKe, BUCKO3e. Haxoxaenne B mpupoje u OMOIOrHyYecKas posib LEJUTIOI036I.
CpaBHEHME CBOMCTB KpaxMalla U UEJUIFOI03BI.
Jlabopamopnan paboma Ne'l
N3ydyenne pu3anyeckux 1 XUMHUYECKUX CBOWCTB YIJIEBOOB.
Jemoncmpayuu
OO0pa31pl yriaeBoI0B U U3EINIA U3 HUX.
Kosneknust BOJIOKOH.

Tema 1.11. Amunvl, amunoxuciomeot, 6eKu.

Kaaccudpukanus u nzomepusi amuHoB. [lonstue 06 amunax. IlepBuunblie, BTOpUYHbIE
U TpeTuuHble aMmuHbl. Kiaccudukanuss aMHMHOB MO TUIY YIJIEBOJOPOJHOIO pajuKana U
YUCIy aMUHOIPYMIl B MoJieKyne. ['omMoioruueckue psabpl NpeaesibHbIX anu(aTuyeckux H
apoMaTH4EeCKUX aMUHOB, U30MEPHSI 1 HOMEHKJIATYpa.

XuMH4YecKkne CBOMCTBA aMUHOB. AMHHBI KaK OpraHU4eCKAE OCHOBAHUS, UX CPAaBHCHUE
C aMMHAakOM M JpYTMMH HEOPraHWYECKUMHU OCHOBaHMSAMHU. (CpaBHEHHE XUMHUYECKUX
CBOMCTB anu(aTHUECKUX U apoMaTHYecKuX aMMHOB. OOpa3zoBaHHe aMHI0B. AHUJINHOBbBIE
kpacurenu. [loHATHE O CHHTETHUYECKMX BOJOKHax. [lonmaMuapl M mojaMaMuIHBIE CHHTE-
TUYECKHUE BOJIOKHA.

IIpumenenue u nosryyeHue aMmuHoB. [lonyuenue amunoB. Paboter H.H.3ununa.

AMMHOKHUCJIOTHI. [ToHsATHE 00 aMUHOKMCIOTAX, UX Ki1accupukanus u ctpoerue. OnrTu-
Yyeckask M30Mepusl a-aMHHOKHMCIOT. HomeHKiarypa aMUHOKHCIOT. J[BOMCTBEHHOCTH KHC-
JIOTHO-OCHOBHBIX CBOMCTB AMMHOKHCJIOT U €€ NPU4MHbI. bunomnspHsie noHsl. Peakiun KoH-
nercauuu. Ilentuanas cBsi3b. CHHTETHUYECKHE BOJOKHA: KallpoH, 3HaHT. Knaccuduxarus
BOJIOKOH. [loyuyeHne aMuHOKHUCIIOT, X TPUMEHEHHE U Onosiornyeckas (pyHKIHs.

beaku. benkn xak nmpupojHbsie noauMepsl. IlepBrunas, BTOpU4YHasl, TPETUYHAS U YET-
BEPTUYHAS CTPYKTYpPHI OeKoB. PUOPHILUISIpHBIE U INI00YIspHbIe OesIKH. XUMUYECKHE CBOM-
cTBa OEJIKOB: TOpPEHHUE, ACHATypalys, THAPOJIN3, KaueCTBEeHHbIC (LIBETHbIE) peakiuu. bruo-
jgorudeckue GyHKIUM OENKOB, UX 3HaueHue. benku kak kommnoHneHT nuiu. [IpobGiema Gen-
KOBOT'O F'OJIOJAHUS U ITYTH €€ PEILICHMUS.

Ilpakmuueckoe 3anamue Ne3
Pemenue 3aga4 no reme «A30TocoeprKaliie OpraHnyeckue CoOeIMHEHUSD)

Jlabopamopnan paboma Ne8
N3ydyeHne XuMHUYECKUX CBOMCTB a30TOCOAEPKAIIMUX COSTUHEHUIN

Jlabopamopnan paboma Ne9
N3yueHne cBOMCTB aMUHOKHUCIIOT

Jlabopamopnas paboma Nel0
N3y4yenue cBoiicTB OEIKOB

Jemoncmpayuu
[IIapocrep:kHeBbIe U 0OBEMHBIE MO MOJICKYJT aMUHOB M aMUHOKHCIIOT.
OxparnvBaHue TKaHEH aHUJIMHOBBIMH KPACUTEIISIMHU.
O6pa3siibl 6enKoBbIX MOJIeKy. CTpoeHre OETKOBOM MOJIEKYJIBI.



Tema 1.12. A30mcodepocaugue 2cemepoyuknuueckue coeounenusn. Hyxneunoewle kucno-
mul.

HyxkJiennoBble KuCI0TbI. HykieMHOBBIE KHCIOTBHI Kak NPUPOAHBIE NoinuMmepsl. Hy-
KJIEOTUABL, UX cTpoeHue, npuMepel. AT® u AJ[®, nux B3auMOIIpPEBpPALIEHUE U POJIb ITOTO
npornecca B npupoje. [Tonstue IHK u PHK. Ctpoenue JIHK, ee nepBuuHas u BTopuyHas
ctpykrypa. Paborsr @.Kpuka u [[.Yorcona. KoMmmieMeHTapHOCTh a30TUCTHIX OCHOBAHUHU.
Permukarus IHK. Oco6ennoctu ctpoerns PHK. Tuner PHK u ux 6monornueckue ¢yHk-
iuu. [lonstue o Tpouynom koje (kogone). buocunres 6enka B kuBoii kieTke. ['eHHas UH-
JKeHepus 1 OuotexHosorus. TpaHcreHHbIe (OPMBbI PACTEHUN U KUBOTHBIX.

Jemoncmpayuu

Mojenu MOJIEKyJT BaXKHEUIIINX T€TePOLMKIIOB.

Mogens Monekynsl JIHK, nmemoHcTpanus mpuHUOMIIA KOMIDIEMEHTAPHOCTU A30THCTHIX
OCHOBaHUM.

Tema 1.13. Buonocuuecku akmueHnwle coeOuHeHun.

®epmenTtsl. [lonsaTue o gpepMeHTax Kak O OMOJIOTMYECKMX KaTalau3aTopax OeIKOBOM
npupoabsl. OCOOEHHOCTH CTPOEHHUSI M CBOMCTB B CpPaBHEHUHU C HEOPraHMYECKUMHU KaTalu-
3atopamu. Kiaccudukanus dpepmenToB. OCOOEHHOCTH CTPOEHHSI M CBOUCTB (DEPMEHTOB:
CEJIEKTUBHOCTb U 3 (HEKTUBHOCTh. 3aBUCUMOCTbh aKTUBHOCTH (DEPMEHTOB OT TEMIIEPATYpPhI
u pH cpenpl. 3HaueHue pepMeHTOB B OMOJIOTHH U IPUMEHEHHE B TPOMBIIUICHHOCTH.

Buramunsbl. Ilonstue o Butammuax. Mx kimaccuduxanus u ob6o3nauenue. Hopma mo-
TpebaeHus: BuTaMuHoB. BogopactBopumelie (Ha npumMepe ButamMuHoB C, rpymnmsl B u P) u
KUpopacTBopuMble (Ha mpuMmepe BUTaMHUHOB A, D u E). ABUTaMHHO3bI, THIEPBUTAMUHO3bI
Y TUIIOBUTAMUHO3bI, UX IPOPHIAKTHKA.

T'opmonbl. [loHATHe 0 TOpMOHAX Kak OMOJOIMYECKHM AKTHBHBIX BEIIECTBAX, BBINOJ-
HSIOIIMX SHAOKPUHHYIO PETYJSLHUI0 KU3HEAEATENbHOCTH opranu3mMoB. Kiaccuduxarms
TOPMOHOB: CTE€POU/IbI, TIPOU3BOHBIE AMUHOKHUCIIOT, TOJIMIENTH IHBIE U OEIKOBBIE TOPMOHBI.
OTtaenbHbIE IPEACTAaBUTENN: 3CTPAINOIL, TECTOCTEPOH, HHCYJINH, a/JipEHAJIMH.

JlekapcTBa. [loHsiTHE 0 NEeKapcTBax Kak XMMHUOTEpaneBTUYECKUX Mpenaparax. Kpatkue
HCTOPUYECKHUE CBEJICHUS O BO3HUKHOBEHUU U PAa3BUTHHM XUMHOTEpANUU. ['pyIIibl JeKapCTB:
cynbamMunbl  (CTPENTONN), AHTUOMOTUKH (MEHUIIWIUIMH), AHTUIHUPETUKU (aCTIHpHUH),
aHAJIbIeTUKN (aHaJIbIMH). MexaHu3M JEHCTBUS HEKOTOPBIX JIEKAPCTBEHHBIX IPENapaTosB,
CTpPOEHHUE MOJIEKYJ, MPOTHO3MPOBAHME CBOMCTB HA OCHOBE aHaJIM3a XMMHUYECKOIO CTpoe-
HUSl. AHTUOMOTHKHM, MX KJIACCHU(HUKAIMSA MO CTPOSHHIO, TUIY M CIEKTpYy JedcTBus. bes-
OTIaCHBIE CIIOCOOBI TPUMEHEHHSI, IEKAPCTBEHHBIE (POPMBI.

Jlabopamopnasa paboma Nell
KauecTBeHHbIe peakiiui Ha BUTAMUHBI.
Jemoncmpayuu

OO0pa311pl BUTAMUHHBIX MTPETIapaToB.

[TonmmBUTAMUHBI.

Wnmoctpanuu Gpororpaduii )KUBOTHBIX C pa3IUYHBIMUA (POPMaMU aBUTAMUHO30B.

[Tnakar ¢ u300paXkeHHEM CTPYKTYPHBIX (POPMYI ICTPaAHOia, TECTOCTEPOHA, alpeHaIu-
Ha.

Camocmoamenvnasn pavoma K pazoeny 1 «Opzanuueckan Xumus,
1. Cocmasumov maonuuy:
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TOMOJIOTHYECKOTO Psiia AJIKAHOB U €r0 PaAUKaJIOB, MHIAUBUYAIbHBIN IPOEKT;
CHUCTEMATHU3aLNU 3HAHUH 110 TEME «APOMATUYECKUE YTIEBOJOPOIBDY;
H320moenenue mooeneit Monexky:

AJIKAHOB,;

QJIKEHOB;

QJIKUHOB;

KapOOHUJIBHBIX COCTUHEHUM;

Cocmasumo cmpykmypHule popmy/ivl u30Mepoe 011 euyecme Kiacca:

QJIKaHBI;

aAMUHOKHCJIIOT;

CIIUPTHI,

KapOOHOBBIE KUCIIOTHI;

aNbJETU]IbI;

Cocmaenenue cxemoi:

HCITOJIb30BAaHMSI AJIKUHOB B IPOMBIIICHHOCTH;

NPUMEHEHHSI CIIUPTOB;

npUMEeHEeHHs! (EHOJIOB,;

pa3inuyusi CBOKMCTB aJIbJIETUJIOB U KETOHOB;

KJaccupuKau OEITKOBON MOJIEKYIIHI,

Pewienue ynpayxcnenuii Ha ocyuiecmenenue yenoueK npeepauieHus;

Hanucanue pegpepamoe na memut (no évioopy):

Hcropusi BOBHUKHOBEHHS U Pa3BUTHS OPraHUYECKON XUMUMU.

Ponb oTeuecTBEHHBIX YUEHBIX B CTAHOBJIEHUH PAa3BUTUN MUPOBOM OPraHUYECKOW XUMHUH.
Kuznb u gesrenpHOCTh A.M. ByTieposa.

ApomaTH4eCcKHe YIriIeBOJAOPOIbI KaK ChIPbE NIl MPOU3BOJACTBA IECTULUOB.
DKOJIOTMYECKHUE aCIIEKThI UCIOIb30BaHUS YTIIEBOJOPOJHOTO ChIPHS.

HcTtopusi OTKpBITUS M pa3pabOTKH Ta30BbIX U HE(MTAHBIX MeCTOpoxaeHuid B Poccuiickoit
denepanuu.

XUMHUS yTII€BOAOPOIHOTO ChIPhS U MOst Oyayiias npodeccuoHallbHasl 1eATENbHOCTb.
OTaHoJI: Benuyaiiiiee 6J1aro U cTpalHeiiee 3J0.

AJKOTOIM3M U €ro NpouIakTHKA.

MHoroaToMHble CIUPTHI U MOsI Oynymias npopecCHOHAIbHAS 1eATEIbHOCTb.
dopmanbaeru Kak OCHOBA MOJTYYEHHUs BEIIECTB U MAaTEPUaAIOB ISl MOEH MpodeccnoHab-
HOU JeATEIbHOCTH.

Hcropus ykcyca.

JKupbl Kak NpOAYKT NUTAHUSI U XUMHYECKOE CBIPBE.

Mpina: nponuioe, HacTosuiee, Oyayiee.

YTrneBoibl ¥ UX POJIb B KUBOU MPUPO/IE.

Pa3Butne caxapHOi NIpOMBINUIEHHOCTH B Poccuu, MHAMBHIYaIbHBIN IPOEKT

Ponw yrneBomoB B Moeit Oyayiiei mpodecCHoHANIbHOM NeSTeNbHOCTH, WHAUBUIYATIbHBIN
IIPOEKT.

AHWIMHOBBIE KPACUTEIIA: UCTOPUS, IPOU3BOJACTBO, IIEPCIICKTUBA.

AMUHOKHCIIOTHI — «KKUPIUYUKI» OCITKOBBIX MOJIEKYII.

XKuzHp — 310 coco0 CynIecTBOBaHUS OETKOBBIX TET ....



benkoBast ocHOBa UMMYHHTETA.

Jedunut Genka B MUIIEBBIX TPOAYKTaX U €ro MPeooJIeHne B paMKax rio0aibHOU Mpojo-
BOJIbCTBEHHOU MTPOTPAMMBI.

Xumusi ¥ OMOJIOTHS HYKIEUHOBBIX KUCIIOT.

Pazjien 2. O0mas u Heopranmyeckass XuMuUs

Tema 2.1. Xumua — nayka o eeujecmeax.

CocraB BemecTBa. XuMHUecKHe 3J1eMeHThl. CIIOCOOBI CYHIECTBOBAHUS XUMHUYECKUX 3JIe-
MEHTOB: aTOMBI, IIPOCThIE M CIIOKHBIE BelllecTBA. BellecTBa MOCTOSHHOIO U MEPEMEHHOTO
cOoCTaBa. 3aKOH IOCTOSIHCTBA COCTaBa BEIECTB. BemiecTBa MOJEKYJISIPHOTO U HEMOJIEKY-
asipHoro ctpoeHus. CrnocoObl OTOOpa)KE€HUsT MOJIEKYJ: MOJEKYJSApPHbIE U CTPYKTYypHbIE
(dbopMyIIbl; HIapoCTEPKHEBbIE U MacmITaOHble pocTpancTBeHHble (CTioapTta — bpurneda)
MOJIEJIA MOJIEKYJI.

HN3mepenne BemecTtBa. Macca aToMOB U MOJIEKYJI. ATOMHas equHuLIa Maccbl. OTHOCHU-
TeJbHBIE aTOMHAsi U MoJieKyJsipHas macchl. KonudecTBo BellecTBa M €AMHUIIBI €T0 U3Me-
PEHHUS: MOJIb, MMOJIb, KMOJIb. Yncno ABoraapo. MoisipHast Macca.

ArperaTHble COCTOSIHUSI BeliecTBa. TBep/0e (KpUCTAITUYECKOE U aMOP(HOE), )KHUIKOE
U razoo0pa3Hoe arperaTHble COCTOSTHUS BEIIEeCTBA. 3aKOH ABOTaJpo M €ro cieacTBus. Mo-
JSpHBIA 00BEM BELIECTB B razo00pa3HOM cOCTOSAHUU. OOBEIMHEHHBIN Ta30BbIA 3aKOH U
ypaBHeHuEe MenaeneeBa — KianelpoHa.

CMmecu BemecTB. Paznuuusi MeX1y CMeCSIMU U XUMHYECKUMHU COEIMHEHHUsIMU. Macco-
Bas 1 00beMHas J0JU KOMIIOHEHTOB CMECH.

Jemoncmpayuu
OMBITHL, UJUTIOCTPUPYIOIINE 3aKOH COXPAHEHUSI MAaCChl BEIIECTB.
HaGop mozneneit aToMOB ¥ MOJIEKYIL.

Tema 2.2.Cmpoenue amoma.

ATOM — cJ107KHas YacTHIA. J[0Ka3aTeNbCTBA CI0KHOCTH CTPOEHHS aTOMa: KaTOJHBIE U
peHTreHoBcKHe nyu, GoTod(h(PEKT, pagoaKTUBHOCTb, AIEKTPOIH3.

[Tnanerapuas monxens atoma . Pesepdopna. Crpoenne aroma nmo H. bopy. CoBpemen-
HBIE MIPEJICTABIECHUS O CTPOEHUHU aToMa. KopmycKyssipHO-BOJIHOBOM JyaJIu3M 4YacTUL[ MUK-
pomupa.

CocraB atomHoro sijapa. HykioHbl: IPOTOHBI W HEUTPOHBI. M30TONBI U HYKIUABL.
Y CTONYHUBOCTH SEP.

DJIeKTPOHHAsA 000/104Ka aTOMOB. [ToHsITHE 00 HIEKTPOHHOMOPOUTANIN U DIEKTPOHHOM
obnake. KBaHTOBBIE umncna: riaBHOE, opOUTaIbHOE (TOOOYHOE), MATHUTHOE M CIIMHOBOE.
Pacnipenenenue 37IeKTPOHOB MO SHEPreTHYECKUM YPOBHSM, MOAYPOBHSM U OpOUTANSIM B
COOTBETCTBUHU C MPUHLIUIIOM HaMMEHbIIEH sHepruu, npuHuunom Ilaynu u npasunom ['yH-
na. DIEeKTPOHHbIE KOH(PUTYypallii aTOMOB XUMUYECKUX 3JIEMEHTOB.

BanenTHble BO3MOXKHOCTH aTOMOB XUMUYECKUX DJIEMEHTOB.

DneKTpoHHAs KIacCU(pUKAIHSI XUMUYECKUX JIEMEHTOB: S-, P-, d-, f-o1eMeHTHI.
Jemoncmpayuu

Monenu opoutaneit pa3nuuHoil GOpMBI.



Tema 2.3.Ilepuoouueckuir 3axon u Ilepuoouueckana cucmema Xumuueckux 31eMeHmo8
JI. U. Menoeneesa.

OTkpbITHE NEPHOANYECKOT0 3aKoHa. [Ipeanochulki: HaKOIUIEHHE (PAKTOIOTUYECKOTO
Marepuaia, pabotel mnpemmectBeHHHKOB (M. B. J[leOepeiinepa, A. D.lllankyptya,
Jlx.A.Heronennca, JI.FO.Meiiepa), cbe3n xumukoB B Kapicpys, nuaHocTHBIe KadecTBa /JI.
N. Menneneesa. Otkpsitue 1. . Menneneesbim llepuoanueckoro 3akoHa.

Ilepuoanueckuii 3aK0H U crpoeHne aroma. M3oronbsl. COBpeMEHHOE MOHSATUE XUMHU-
YeCcKOoro 3yieMeHTa. 3akoHoMepHocTh . Mo3nu. CoBpemennast popmynupoBka [lepuonnue-
cKoro 3akoHa. Ilepuonnueckas cucrema n ctpoerure aroMa. PU3NYECKUN CMBICIT HOPSAIKO-
BOI'O HOMEpa 3JIEMEHTOB, HOMEpPOB TIpynnbl M nepuoxaa. l[lepumommyeckoe u3MeHeHUE
CBOMCTB JJIEMEHTOB: paJWyca aToMa; SHEPTruyM HOHM3ALUH; 3JIEKTPOOTPULIATEIIHHOCTH.
[IpuunHBl U3MEHEHUSI METANINYECKUX U HEMETAJUIMYECKUX CBOMCTB AJIEMEHTOB B IpyIIax
U TIEpHoJax, B TOM 4ucie O0NbIINX U cBepXOoapmX. 3HaueHue [lepruoauyeckoro 3akoHa u
[lepuoanueckoil cucteMbl xuMuueckux 3rmemeHToB 1. V1. MenneneeBa st pa3BUTUSL HAYKU
Y IOHUMaHUS XUMUYECKON KapTUHBI MUPA.

Ilpakmuueckoe 3anamue Ned

CocraBieHue 3JeKTPOHHBIX (OPMYJT aTOMOB 3JIEMEHTOB U rpaduyecKux cxeM (3Hep-
TeTUYECKUX JUarpaMm), 3alojHEHUE UX AJIEKTPOHAMHU. XapaKTepUCTHKA 3JIEMEHTOB C y4é-
TOM MECTOHAXOXKICHHS B IEPUOANYECKON CUCTEME.
Jemoncmpayuu

Paznuunbie BapuanTsl Tabmuisl [leprogndeckoii CUCTEMBbI XUMHUECKHX 3JIEMEHTOB /I.
. Menneneesna.

Tema 2.4. Cmpoenue eeutecmea.

IHoHsiTHE 0 XMMHYECKOH CBA3HM. THUIIBI XUMHUUYECKUX CBSA3EH: KOBAJIECHTHAsI, NOHHAs, Me-
TaJUIMYECKasi U BOJOPOJHAS.

KoBasienTHass xummnueckasi cBsi3b. /[Ba MexaHn3ma oOpa3oBaHHs ATOW CBSI3U: OOMEH-
HBI M JIOHOPHO-aKUENTOpHBIM. OCHOBHBIE NapaMeTphbl 3TOrO THIA CBS3U: JUIMHA, MPOY-
HOCTb, YTOJI CBSI3M WJIM BAJIEHTHBIN yroj. OCHOBHBIE CBOMCTBA KOBAJIEHTHOM CBSI3U: HACHI-
HIEHHOCTh, MOJISIPU3YEMOCTh U MPOYHOCTh. DIEKTPOOTPULATENBHOCTh M KilaccU(UKaIIs
KOBAJICHTHBIX CBS3€HM 10 3TOMY NPHU3HAKY: MOJSAPHAs M HEMOJSPHAs KOBAJICHTHBIE CBS3H.
[TonsipHOCTH CBA3M U MOJSPHOCTH MOJIEKYINbl. CIOCO0 MepeKpbIBaHUS HJIEKTPOHHBIX OpOU-
Tajed u kmaccuuKaims KOBAJICHTHBIX CBS3€H MO 3TOMY MPU3HAKY: CT- U M-CBA3U. Kpat-
HOCTb KOBAJIEHTHBIX CBSI3€M M KiacCU(UKALM UX MO ITOMY MPU3HAKY: OJUHAPHBIE, TBOM-
HbIC, TPOMHBIE, ITOJIYTOPHBIC. THUIIBI KPUCTAIIMYECKUX PEUICTOK Yy BELIECTB C 3TUM TUIIOM
CBS3U: aTOMHBIE W MOJEKYJsipHble. DPU3MYECKHME CBOMCTBA BELIECTB C OJTUMH KpU-
CTAJUIMYECKUMU PEIIETKAMH.

HNonnasi xumuveckasi cBsa3b. KpaliHuil ciaydail KOBAJICHTHOW NOJISIPHOW CBA3U. Me-
XaHU3M 00pa3oBaHUS MOHHOW CBs3U. MIOHHBIE KPUCTAJUIMYECKUE PEIIETKH U CBOICTBA Be-
LIECTB ¢ TAKUMH KPUCTAJUIAMHU.

Meranaudeckass xumuueckasi cBsizb. OcoObIll TUIT XMMHYECKOW CBSA3H, CYIIECTBYIO-
MK B METAJUIaX U CIUIaBaxX. Ee OTIMYusA U CXOJACTBO C KOBAJIEHTHOM W MOHHOM CBSI3SIMH.
CBolicTBa METAINIMYECKOMN CBS3U. MeTalnyeckue KpUCTAIIIMYECKUE PELIETKH U CBOMCTBA
BEILIECTB C TAKUMHU KPUCTAIJIAMH.

Bonopoanas xumnueckas c¢Bsizb. Mexanusm o0pa3zoBanus Takoi cBs3u. Ee kmaccudu-
KalMs: MEXMOJICKYJIIPHAsT U BHYTPUMOJIEKYJISIPHAs. BOJOPOJHBIE CBA3U. MoJEKyIsipHbIE
KPUCTAJUIMYECKNE PEIIETKH JUIsl TOTO TUIA CBA3U. PU3NUEeCKHue CBOMCTBA BELIECTB C BOAO-



POJIHOM cBsI3bt0. bronoruyeckas poinb BOJOPOAHBIX CBSI3€H B OpraHU3alUU CTPYKTYp OHO-
IIOJINMEPOB.

Enunas nmpupoa XMMUYECKUX CBSI3€W: HAIMUME PA3JIMYHBIX THUIIOB CBS3€M B OJJHOM Be-
LIECTBE, IEPEX0/] OJHOTO THIIA CBSA3M B APYIOU U T. II.

Komniekcoodpa3zosanme. [loHsATHE 0 KOMIUIEKCHBIX coequHeHusAX. KoopauHanmuonnoe
4UCI0 KOMIUIeKcooOpa3oBarens. BHyTpeHHss u BHewH:s cdepa KoMiuiekcoB. HomeHkia-
Typa KOMIUIEKCHBIX COeIMHEHMM. X 3HaueHue.

Jemoncmpayuu

Monenu MOJEKyII pa3aIu4HON apXUTEKTYPBHI.

Mopenu 13 BO3AYIIHBIX IIAPOB MPOCTPAHCTBEHHOI'O PACIOJIOKEHUS SP-, sp’-, sp*- ru-
OpUIHBIX OpOUTAJICH.

Monenu KpUCTAIUIMYECKUX PEIIETOK PA3IMYHOIO THUIIA.

Tema 2.5. Ilonumepor.

Heoprannuyeckue moaumepsl. [lonmumepsl — IpocThie BelecTBa ¢ aTOMHOW KPUCTAJ-
JMYECKON PEelIeTKOM: ajuIoTpONHbIe BUIAOU3ZMEHEHUsS yriepona (anmas, rpadur, xapOuH,
¢ynaepeH, B3aUMOCBsI3b THOpUIM3aLUKA OpOUTaIel y aTOMOB YIJiepo/ia ¢ MPOCTPAHCTBEH-
HBIM CTPOCHHEM aJUIOTPOMHBIX MOIU(PUKAILININ); CEICH U TEJUTyp IETOYEYHOTO CTPOCHHUSI.
[TonmuMepsl — CJIOXKHBIE BEIIECTBA C ATOMHOW KPUCTAIIIMYECKOM PEIIETKON: KBapIl, KpeM-
He3eM (JMOKCHIHBIE COSTUHEHUSI KPEMHUS ), KOPYH]T (OKCHUJI aTFOMUHHUS) U ATFOMOCHIIUKATHI
(moneBbIe MITIATHI, CNIOJA, KaoiauH). MuHepansl U ropHsie moponabl. Cepa miacTuueckas.
MunepaiibHOE BOJIOKHO — acOecT. 3HaueHHe HEOPraHHMYECKHX MPUPOJHBIX MOJUMEPOB B
(dbopMUPOBaHUH OJHON U3 T€OJIOTUYECKUX 000JI0UEK 3eMITU — JIUTOCHEPHI.

Oprannyeckue nojumepbl. CiocoObl WX TOXYYCHUS: PEAKINH TTOJIUMEPH3AINHA U pe-
aKuy TnoJuKoHAeHcanmud. CTPYKTYpbl TOJUMEpOB: JIMHEHHBIC, Pa3BETBJICHHBIE M TIPO-
cTpancTBeHHbIE. CTPYKTypUpOBaHHE MOJIMMEPOB: BYJIKaHU3AIMS KaydyKoB, AyOneHue Oe-
KOB, OTBEPKACHNE TOJIMKOHICHCAIIMOHHBIX MTOJIUMEPOB.

Knaccuduxamnms monmMepoB 1o pa3indHbIM TPU3HAKAM.

Jemoncmpayuu

Komnnekiun niuactmace, KayqyKoB, BOJIOKOH, MUHEPAJIOB U TOPHBIX TOPOJ.

MunepanbHOE BOJIOKHO — acOecT — M M3/IeTIHs U3 HETO.

Mogenu monekyn 6enxos, JIHK, PHK.

Tema 2.6. Jlucnepcnuie cucmemul.

IlonsTue 0 AucnepcHbIX cucTteMax. Knaccupukanus 1ucrnepcHbIX CUCTEM B 3aBUCUMO-
CTH OT arperaTHOTO COCTOSTHHS JAMCIIEPCHOHHOW Cpeibl U TUCHEepCHON (a3bl, a TaKkke I0
pa3mepy ux yacTuil. ['pyboaucnepcHble CUCTEMBI: IMYJIbCUU U CyCIIeH3uH. ToHKoaucnepc-
HbI€ CHCTEMBbI: KOJUIOWJHbIE (30JI1 U Teli) U UCTUHHBIE (MOJIEKYJSPHbIE, MOJEKYISIPHO-
noHHbIE U HOHHBIE). Db ekt Tunnansa. Koarynsauus B kommonanbix pactBopax. Cunepesuc
B IeJIsiX.

3HayeHHe AMCIEPCHBIX CHCTEM B KHBOW M HEKMBOW NPUPOAEe U NMPAKTHYECKOI
JKM3HH 4YeJIOBEKa. DOMYJIbCUU U CYCIEH3UM B CTPOUTEIBCTBE, MUILIEBOM U MEIUIIMHCKON
IIPOMBIILJICHHOCTH, KOCMETUKE. bronornueckue, MEIUIMHCKAE U TEXHOJIOTUYECKUE 30JIH.
3HaueHue rejieil B OpraHu3alMM KUBOM Marepuu. buosiornueckue, NuuieBble, MEIULIUH-
ckue, kocmetndeckue reau. CuHepesuc Kak (QakTop, ONpeAeNaolni CPOK TOAHOCTH TPO-
JTYKIUU Ha OcHOBe reneil. CBepThIBaHME KPOBU KaK OMOJIOTMYECKUN CUHEPE3HC, €ro 3Haue-
HUE.

Jemoncmpayuu



Bunbl tucriepCHBIX CHCTEM U WX XapaKTePHbBIC TPU3HAKH.
[TpoxosxaeHue jdyda cBeTa uyepe3 KOJUIOMIHBIC M UCTHUHHBIC pacTBOpbl (3ddext TuH-
Jans).

Tema 2.7. Xumuueckue peaxyuu.

Knaccupukanusi XumMu4ecKMX peakuuil B OPraHM4YecKoil ¥ HEOPraHu4YecKOu XH-
muu. [lonarue o xumuueckoil peakiuu. Peakiuu, uaymnme 0e3 U3MEHEHHUS] KaY€CTBEHHOTO
COCTaBa BEUIECTB: AJUIOTPONM3aLUs U u3omMepusanuus. Peakuuu, uaynme ¢ "3SMEHEHUEM CO-
CTaBa BEIIECTB: MO YMCIIY U XapaKTepy pearupyromux U 00pa3yroImxcs BEIecTB (pasio-
JKeHMSI, COCTMHCHUS, 3aMeIeHUs, 00MEHa); 10 M3MEHEHHUIO CTETICHEH OKHCIICHHS 3JIEMCH-
TOB (OKHUCJIHMTEIIbHO-BOCCTAHOBUTEILHBIE W HEOKUCIUTEIHbHO-BOCCTAHOBUTEIBHBIE pEaK-
IIMK); MO TerioBoMY 3 dekTy (3K30- B IHAOTEpMUUYECKHE); TI0 (a3e (rOMO- U TeTepOTeH-
HBIC); 110 HANpaBJICHUIO (0OpaTUMBbIe M HEOOpPATUMBIE); 1O HUCIOIB30BAHUIO KaTalu3aTopa
(KaTaTUTUYECKHE W HEKATAIIMTUYECKHE); [0 MEXaHU3MYy (paJuKaibHble, MOJCKYJISIPHbIE U
HOHHBIC).

BeposiTHOCTH MpOTEeKAHMA XUMHYECKUX peakuuii. BHyTpeHHss 3Heprus, SHTaIbIINA.
TemnoBoit a3 ekt xumuueckux peaknuil. Tepmoxumuueckue ypapHeHus. CtangapTHas SH-
TaJbINs peakiuii u oOpazoBaHus BemiecTB. 3akoH ['. WM. I'ecca u ero cienctBusi. JHTpOMIHSL.

Ckopoctb xumnuyeckux peaknuii. [lonsarue o ckopoctu peakuuii. CKOpOCTh TOMO- U
reTepOreHHON peakuu. DHeprusl aKTUBALIUH.

@aKTOpbl, BIUSIONIME HA CKOPOCTh XUMHUYECKOW peakuuu. [Ipupona pearnpyrommx Be-
niectB. Temriepatypa (3akoH Baut — l'odda). Konnentpamnus. Karanuzatopsl u kaTanms:
rOMO- U T€TEPOTE€HHBIN, UX MeXaHU3Mbl. DEPMEHTHI, UX CPABHEHUE C HEOPraHUYECKUMU Ka-
TaIM3aTOpaMU. 3aBUCUMOCTh CKOPOCTH PEAKIHI OT MOBEPXHOCTH COMPUKOCHOBEHHS pea-
TUPYIOIINX BEUIECTB.

O0paTtumMocTh XUMHYECKHX peaknuii. XuMudeckoe papHoBecue. [lonstue o xumu-
YECKOM paBHOBECHH. PaBHOBECHBIE KOHIIEHTpALMU. [[MHAMUYHOCTD XMMHUYECKOT'O PABHOBE-
cust. GaKTOPhI, BIUSIONINE HA CMEIICHUE PABHOBECUA: KOHIEHTPAIIUS, JaBJICHHUE, TEMIIEpa-
Typa (npunuun Jlelllarense).

Jlabopamopnan paboma Nel?2
Nzyuenue GpakTopoB, BAUSIOMIUX HA CKOPOCTh XUMUYECKUX PEAKIIUM.
Jemoncmpayuu

Peakiuu ropeHus; peakuuu 3HI0TEPMUUYECKHUE HA MPUMEpPE PEaklMu pa3ioKeHus (dra-
HOJIA, KATMHHOM CENUTPBI, OMXpoMaTa aMMOHHUS) ¥ SK30TEPMHUYECKUE HA NIPUMEPE PEaKIIHii
coenHeHUs (oOeciBeunBaHuEe OPOMHOM BOJBI M pacTBOpa MEPMaHraHaTa Kalus dTHICHOM,
raiieHue U3BECTH U JIp.).

B3aumopeiicTBie LMHKA pa3iMYyHON MOBEPXHOCTU (MOPOIIKA, MbLIX, TPAHyJ) C KUCIO-
TOM.

Tema 2.8. Pacmeopot.

IHousitue o pacrBopax. OuU3nKo-xUMHUYECKas IPUPOJIa PACTBOPEHHUS U pacTBOpOB. B3a-
MMOJICIICTBUE PACTBOPUTENSI U PACTBOPEHHOTO BewiecTBa. PactBopuMocTs BemiecTB. Cro-
coOBbI BBIpQXXEHMSI KOHIIEHTPALMM PACTBOPOB: MAaccOBasl JI0JI1 PACTBOPEHHOI'O BELIECTBA
(mpo1eHTHas), MOJIIpHAsI.

Teopust 3J1eKTPOJMTHYECKOH AUCCOUANMH. MexXaHn3M JUCCOLMALUN BELIECTB C pa3-
JUYHBIMM TUIIAMH XUMHUYECKHX CBs3€d. BKilag pyCCKHX Y4YEHBIX B pa3BUTHE MpPEICTaBIIE-
HUIl 00 3JeKTpoNuTHYEeCcKON auccoruani. OCHOBHBIC MOJOXKEHUS TEOPUU DICKTPOIUTH-



yeckor auccoruanuu. CTENeHb MEeKTPOTUTHIECKON TUCConranui u (pakTophl ee 3aBHCH-
MOCTHU. CUJIbHBIE U CPEJHUE DIIEKTPOIUTHI.

Huccouunanus Boabl. Bogoponnslii nokaszarens. Cpesa BOJHBIX pacTBOPOB AJIEKTPOIIH-
TOB. Peakiiuu oOMeHa B BOJHBIX pacTBOPAX AJIEKTPOIHUTOB.

I'mapoaus kak o0MeHHBIH npouecc. HeoOpaTumbIil rupoin3 OpraHunYecKUX U Heopra-
HUYECKHX COCAMHEHUN U €ro 3HaUeHUE B MMPAKTUUECKOH ESITEIbHOCTH YEJIOBEKA.

OOpatumsblili ruaponus coieil. CryneHuarbiil ruaponus. IlpakThuueckoe npuMeHEHUE
TUAPOIIHN3A.

['unponus opraHmdeckux BemiecTB (OENKOB, >KUPOB, YIJIEBOAOB, IMOJMHYKICOTH]IOB,
AT®) u ero Ouonoruyeckoe u npakTudeckoe 3HaueHue. OMmpuieHHe XUpoB. Peakuus ste-
pUpUKaLINU.

Ilpakmuueckoe 3anamue Ned

CocraBrieHHe YpaBHEHHH peaKIuii B MOJIEKYISIPHON U HOHHOU (hopMmax.
Ilpakmuueckoe 3anamue Ne6

CocraBiieHre ypaBHEHUI THIPOJIA3a COJIeH U onpeaesienne 3Hadenuii pH - cpenpbl.
Jemoncmpayuu

WNHaukaTopbl 1 U3MEHEHUE UX OKPACKU B PA3HBIX Cpelax.

['unponu3 kapOOHATOB, CyIb(ATOB U CHIMKATOB IIEIOYHBIX METAJIOB; HUTPATOB CBUH-
na (II) wim uHkKa, XJ10puaa aMMOHUS.

Tema 2.9. OkucnumenvHno-eoccmanosumesnbHble peakyuu. JneKkmpoxumuieckue npo-
ueccol.

OxucaIuTeIbHO-BOCCTAHOBUTEIbHBIE peakunu. Crenenb okucieHus. BoccranoBure-
1 ¥ OKHCIUTENU. OKUCIIEHUE U BOCCTAHOBJIEHHE. BakHEHIIE OKHUCIUTENN U BOCCTAHOBH -
Tend. BoccTaHOBHUTENBHBIE CBOKMCTBA METAJJIOB — MPOCTHIX BEECTB. OKUCIUTEIBHBIE U
BOCCTAHOBUTEJIbHBIE CBOICTBA HEMETANIOB — IIPOCTHIX BeILIECTB. BoccTaHOBUTENbHbBIE
CBOICTBa BeIIECTB, O0Opa30BaHHBIX JJIEMEHTAMH B HU3IICH (OTPUIIATEIBHON) CTENEHU
okucneHus. OKHUCIUTENbHBIE CBOMCTBA BEIIECTB, OOPAa30BAHHBIX 3JIEMEHTAMH B BBICIICH
(MONOXKUTENBbHOW) CTENEHNU OKuciaeHUsi. OKUCIUTENbHbIE U BOCCTAHOBUTENIbHBIE CBOMCTBA
BEIIECTB, 00PAa30BAHHBIX DJIEMEHTAMHU B IPOMEKYTOYHBIX CTETICHSX OKHCIICHUS.

Knaccupukanusi OKMCJIUTEIbHO-BOCCTAHOBUTEJIbHBIX peakuuili. Peakium wMex-
aTOMHOI'O ¥ MEXMOJIEKYJSPHOTO OKHUCIIEHUS-BOCCTAHOBIICHUS. Peakuuu BHYTPUMOJIEKY-
JSIPHOTO  OKHUCIICHHMS-BOCCTAHOBJICHHS. Peakunu CaMOOKHUCIIEHUSI-CAMOBOCCTAHOBIICHUS
(IMCTIPONIOPIIMOHUPOBAHUS ).

Metoibl COCTaBIIEHUSI YPABHEHUN OKHUCIMTEIBLHO-BOCCTAHOBUTEIIBHBIX peakiuii. MeTon
DJIEKTpOHHOTO  Oamanca.  BnusHue  cpeapl HAa  MPOTEKAaHUE  OKUCITUTENIBHO-
BOCCTaHOBUTEJIBHBIX IPOLIECCOB.

XuMHYeCKHe UCTOYHMKHN TOKA. DJEKTPOJHbIC MOTECHIMANbL. P cTaHgapTHBIX 3JEK-
TPOJHBIX TOTEHIIUATIOB (JIEKTPOXUMHUYECCKUN PAJl HAMPSOKEHUH MeTaioB). ['aapBaHU4e-
CKHE DJIEMEHTBI U MPUHIUIIEI MX pa0boThl. COCTaBIeHHE ralbBAHUYECKUX dIIeMeHTOB. OOpa-
30BaHHE TAJIBBAHMYECKUX Map IMPU XMMHUYECKHX Mpoleccax. ['arbBaHUYECKUE DJIEMEHTHI,
MPUMEHSAEMbIC B JKM3HU: CBUHIIOBAas aKKyMyJATOpHas OaTapesi, HUKeIb-KaJMHEBbIE Oara-
peu, TOIJIMBHBIE JIEMEHTHI.

DJIeKTPOJIN3 PACIJIaBOB U BOJAHBIX PACTBOPOB JIEKTPOJIUTOB. [Iporieccrl, mpoucxo-
JIAIIME Ha KaTOJE U aHOJE. YPABHEHUS AJIEKTPOXUMHUYECKUX MPOLECCOB. DIEKTPOJIU3 BOI-
HBIX PAaCTBOPOB C MHEPTHBIMHU 3JICKTPOJAMU. DJIEKTPOIU3 BOAHBIX PACTBOPOB C PACTBOPHU-
MBIMH 3JIeKTpoAaMu. [IpakTrueckoe MpUMEHEHHE IIEKTPOIIN3A.

Ilpakmuueckoe 3anamue Ne'l



CocraBiieHHEe YpaBHEHHI OKHUCIHMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMI METOJI0M
ANIEKTPOHHOTO OanaHca. OnpeerneHue OKUCIUTEIeH U BOCCTAHOBUTEIIEH.
Jemoncmpayuu
OxucanuTeIbHBIE CBOMCTBA a30THON KHUCIIOTEI.
OkucnauTenbHbIC CBOMCTBA JUXpOMAaTa KaJusl.

Tema 2.10. Knaccugpuxauusn eéewgecme. Ilpocmeuie eeuwiecmea.

Kaaccnpukanusa Heopranmdeckux BemrecTB. [IpocTsie u cioxHbie BemecTtBa. OKcH-
Ibl, UX Kiaccuukanus. I'uapokcupl (OCHOBaHUS, KUCIOPOACOACpKAIINE KUCIOTHI, amdo-
TepHble ruApoKcubl). Kucnotel, ux knaccudukanus. OcHoBaHus, ux kiaccupuxanus. Co-
JIU CpeIHKE, KUCIIbIe, OCHOBHBIE U KOMILJIEKCHBIE.

Metanasl. [lonoxeHnne MeTamioB B MEPUOJUIECKON CUCTEME U OCOOCHHOCTH CTPOCHUS
ux atoMoB. [IpocTeie BemecTBa — METaJUIbl: CTPOCHUE KPUCTAIUIOB U METAINIMYECKAS] XU-
Muyeckas cBsizb. OO1ue Gu3nyeckre CBOMCTBA METANIOB U MX BOCCTAHOBUTEIIbLHBIE CBOM-
CTBa: B3aMMOJICHCTBUE C HEMETAUIaMH (KUCIIOPOJIOM, FaJlOT€HaMU, CEpOM, a30TOM, BOJIOPO-
JIOM), BOJIOM, KUCIIOTAMH, PACTBOPaMU COJIeH, OpPraHu4eCKUMHU BeIleCTBaMHU (CIIUPTaMHU, Ta-
JIoOTeHalIkaHaMU, (PEHOJIOM, KHUCJIOTaMH), meaodamMu. OKCUABI U THUIPOKCHIBI METAJIIOB. 3a-
BHCUMOCTh CBOMCTB 3THX COCIMHEHUN OT CTENEHEW OKHUCICHHS METAJIOB. 3HAUEHUE Me-
TaJUIOB B IPUPOJE U )KU3HU OPTaHU3MOB.

Koppo3us meramioB. Ilonstue xoppo3un. XuMUYECKass KOPPO3Us. DIEKTPOXUMHYE-
ckast Kopposusi. CriocoObl 3alIUTHl METAJIOB OT KOPPO3HUH.

OO0mue cnoco0bI MOTyYeHUs1 MeTAI0B. MeTaiisl B ipupoae. Merannyprusi U ee BU-
Jbl: TIUPO-, TUAPO- U JIEKTPOMETAILTYPrusi. DIEKTPOIU3 PACIUIABOB U PaCTBOPOB COE/IUHE-
HUW METAJIJIOB M €T0 MIPaKTUUECKOe 3HAYCHUE.

Hememannwi. 1lonoxenne HemeTtamwioB B [lepronnueckoii cucteMe, 0COOEHHOCTH CTPO-
€HUS UX aTOMOB. DJIEKTPOOTPULIATEIbHOCTb.

brnaroponnbie ra3pl. DIEKTPOHHOE CTPOSHUE aTOMOB OJIArOPOJIHBIX Ta30B M OCOOEHHO-
CTH UX XUMHYECKUX U (PU3UYECKUX CBOMCTB.

Hemerannel — mpoctble BemiecTBa. MIX aToOMHOE U MOJIEKYJIIPHOE CTPOCHHE UX. AJUIO-
Tponusi. XMMHUUYECKUE CBOMCTBA HeMeTauioB. OKUCIUTEIbHBIE CBOMCTBA: B3aUMOJICIICTBIE
C METaJUIaMH, BOJOPOJOM, MEHEE AJIEKTPOOTPULATEIbHBIMUA HEMETaIaMU, HEKOTOPBIMHU
CJIO)KHBIMU BelllecTBaMU. BOCCTaHOBUTENbHBIE CBOMCTBA HEMETA/IOB B peakiusax ¢ ¢ro-
pPOM, KHUCIIOPOJOM, CJIOKHBIMU BEIIECTBAMU — OKHUCIUTENSMU (a30THOM M CEPHOM KHUCIIO-
TaMHU U JIp.).

Jlabopamopnasn paboma Nel3
OO61mue cBOICTBA METAIIJIOB M HEMETAJLIOB.
Jemoncmpayuu

Komnexuust «Knaccudukarus HeopraHUYeCKUX BEIIECTB» W 00pasilbl MpecTaBUTENEH
KJIACCOB.

Komnekmus «Knmaccuukanus opraHHYecKHX BEUIECTB» W 00paslbl NpeICcTaBUTENEH
KJIACCOB.

Moaenu KpUCTaUIMYECKUX PEIIETOK METAJIOB.

Komtekiust MmeTamioB ¢ pa3HbIMU GU3NYECKUMH CBONCTBAMU.

Koppo3zus MetaiuioB B 3aBUCUMOCTH OT YCJIIOBHUU.

3ammTa METaJIOB OT KOPPO3HUH: 00pasIlbl «HEPIKABEEK», 3AIIIUTHBIX TTOKPBITHH.

Komnekuus py.

Mopenu KpUCTaJUIMYECKUX PEIIeTOK Hoa, anMasa, rpadura.



Tema 2.11. Ocnogénvie knaccovl HeopeanuuecKux u OP2AHUYECKUX COCOUHEHU.

Boxpoponnbie coennHennss HemeTaioB. [lonydyeHne ammuaka M XJIOPOBOJIOPOJia CHUH-
TE30M U KOCBeHHO. Pusnueckue cBoiicTBa. OTHOLIEHUE K BOJIE: KUCIOTHO-OCHOBHbBIE CBOMi-
CTBA.

Oxcuabl M aHTWAPUABI KapOOHOBBIX KHMCJI0T. HeconeoOpa3zytomue u coieodpasyro-
mue okcuabl. KucinotHeie okcupl, ux cBoiicTBa. OCHOBHBIE OKCHBI, UX CBOMCTBAa. AM(oO-
TEPHBIE OKCU/JIbI, UX CBOWMCTBA. 3aBUCUMOCTh CBOMCTB OKCHJIOB METAJJIOB OT CTETICHU OKHC-
JeHusl. AHTUAPUIBI KApOOHOBBIX KUCIIOT KaK aHAJIOTH KUCIOTHBIX OKCHU/IOB.

Kuciaorel oprannyeckne u Heopranmyeckue. KucioTsl B CBETE TEOPUU 3JIEKTPOJIH-
TUYecKoU auccounanuu. Kucnorel B cBete nporonutndeckoi teopuu. Kiaccudukarus op-
FaHUYECKUX U HEOpraHM4eckux KucioT. OOmue cBOMCTBA KUCIOT: B3aUMOJEHCTBHE Opra-
HUYECKUX M HEOPTaHMYECKUX KHUCIOT C MeTallJlaMH, OCHOBHBIMH U aM(OTEPHBIMHU OK-
CUJAMH U TUAPOKCUIAMH, COJSIMHU, 00pa3oBaHue CIOXKHBIX 3GupoB. OCOOEHHOCTH CBOMCTB
KOHLICHTPUPOBAHHOM CEPHOM U a30THOM KUCJIIOT.

OcHoBaHMs opraHnvyecKkue M Heopranmieckne. OCHOBaHUS B CBETE TEOPUU AIIEKTPO-
auTHdeckor aucconmanuu. OCHOBaHHSA B CBETE MpoToNUTHYecKOoW Teopuu. Kiaccudu-
Kalys OPraHWYECKUX W HEOPTraHWYECKHUX OCHOBAHUN. XHMMHUYECKUE CBOMCTBA WIEIOYEH U
HEPacCTBOPUMBIX OCHOBaHUM. CBOMCTBAa OECKHUCIOPOIHBIX OCHOBAHHUI: aMMHUaKa U aMHUHOB.
B3anMHOe BiIMsSHNE aTOMOB B MOJIEKYJIE aHWJIUHA.

AM@oTepHbIe OpraHuyeckue U HeopraHuveckue coequHenns. AMQoTepHble OCHOBa-
HUS B CBETE MPOTOIUTUYECKON Teopruu. AM(POTEPHOCTH OKCUIOB U THAPOKCUIOB MEPEX0I-
HBbIX METAJIJIOB: B3aUMOJIEHCTBHE C KUCIOTAMHU U IIEIOYaAMHU.

Conu. Knaccudukanus u xumMudeckue cBorctBa cojeil. OcOOEHHOCTH CBOWCTB CoJieit
OPraHUYECKUX U HEOPTAHUYECKUX KUCIIOT.

I'eneTnuyeckasi CBA3b MEXKAY KJIACCAMHU OPraHUYECKHUX M HEOPTraHMYECKHUX COeNHe-
HMid. [ToHsATHE O reHeTUYeCKOU CBA3U U TEHETUYECKUX PSAaX B HEOPraHUYECKOW U OpraHU-
yeckoi xumuu. ['eHeTnyeckue psiabl MeTamuia (Ha mpuMepe Kalblius U jKeje3a), HeMeTallaa
(ceppl U KpeMHHUs), IEPEXOAHOI0O AeMeHTa (LKMHKa). ['eHeTnyeckue psAabl U TeHeTHUYecKas
CBSI3b B OPTaHUYECKOW XUMUHU. EMMHCTBO MHpa BELIECTB.

Jlabopamopnasn paboma Neld

I'enernueckas CBSI3b MEXKIY KJIACCAMU HEOPTaHUYECKUX U OPTAHUYECKUX COCTUHEHHUIA.
Tema 2.12. Xumus snemenmos.

S- DIIEMEHTBI

Bomopoa. /IBOCTBEHHOE MOJ0KEHHUE BOJIOPOJa B MEPUOIMYECKON cucteme. M30Torbl
Bogopoaa. Tsoxenas Boga. OKUCIUTENBHBIE U BOCCTAHOBUTENIBHBIE CBOMCTBA BOJOPOJA, €TO
IIOJIy4YECHUE U ITIPUMEHEHHE. Posib BOJOpO/Ia B 5KUBOW U HEXKUBOU IPUPO/IE.

Boaa. Ponb Bogpl Kak cpenooOpa3yroniero BemecTBa KIeTKH. DKOJIOTHYEeCKHE aCTIeKThI
BOJIOTIOJIb30BAHUSI.

JuiemeHThl 1A-rpynnsl. [l{enounsie Metamnbl. O01Ias XapakTepUCTHKA IIETIOYHBIX Me-
TaJIJIOB HA OCHOBaHMHU 1oj0xeHus B [lepuonnueckoi cucreme anementos 1. . Menaenee-
Ba U CTpoeHUs: aToMOB. [lonydenue, pu3ndeckre U XUMUYECKUE CBOMCTBA MIEJIOYHBIX Me-
TauioB. KaTHOHBI IMIENOYHBIX META/VIOB KaK Ba)KHEWIas XuUMU4eckas (popma ux cyiie-
CTBOBAHMSI, PETryJsITUBHAS POJIb KATUOHOB KaJMsl U HATpUs B *KUBOW KieTke. [IpupoaHbie
COCIMHEHUS HATPUS U KAJIMS, UX 3HAUYCHUE.

JuemMeHThl [TA-rpynnbl. OOmas XapakTepHCTHKA IIETOYHO3EMEIbHBIX METaUIOB U
MAarHus Ha OCHOBaHMWM nosoxeHus B [lepuoanueckon cucteme snemeHToB . M. Mennene-
eBa M cTpoeHHs! aToMoB. Kamnbiwii, ero noixydenue, Gu3ndeckue U XMMUYECKUE CBOWCTBA.



Baxueiimme coeAuHEHUsT KaIbLUsA, UX 3HAYEHHE U NpuMeHeHue. Kanbuuii B mpupoie, ero
Ouosoruueckas posb.
P- 3JICMCHTBI

AJroMuHMH. XapakTepucTUKa aTllOMUHUS Ha OCHOBAHUH ITOJIOKEHHUs B [leproanueckon
cucteme snementoB J[.M. MenneneeBa u crpoenust aroma. [lonyuenue, pusnyeckue U Xu-
MUYECKHE CBOMCTBA alOMHUHUS. BaxkHeie coeAMHEHUsT AIFOMUHNUSL, UX CBOMCTBA, 3Ha4e-
HUE U npuMeHeHue. [IpupoaHepie coeqMHEeHUsT ATTFOMUHMS.

Yriepoa n kpemuuii. O61ast XapakTepucTUKa Ha OCHOBAHUU MX mojoxkeHus B [lepuo-
nudeckoir cucteme J[. M. MenneneeBa u ctpoeHus aroma. [IpocTeie BemecTBa, 0Opa3oBaH-
HbIE 3TUMH 3JIeMeHTaMu. OKCUJIBI U TUJPOKCUIBI YTIIepoaa U KpemHus. Baxkueiimune conu
YTOJBHON ¥ KPEMHUEBOU KUCTOT. CUIMKATHAS] IPOMBIIIUICHHOCT.

I'anorennsl. O0mas xapakTepuCcTHKa rajJoreHoB Ha OCHOBaHHMM UX ToJokeHus B [lepuo-
nrdeckoun cucreme aneMmeHToB 1. M. MeHnaeneeBa u cTpoeHus aToMOB. ['anorensr — mpo-
CTBIE BEHIECTBA: CTPOCHUE MOJIEKYJ, XMMHYECKHE CBOMCTBA, MOJYYEHUE M MPHUMEHECHUE.
Baxxneilne coelMHEHUs! rajlOreHOB, UX CBOWCTBA, 3HaY€HUE U MpUMeHeHue. ['anoreHsl B
npupojie. buonornueckas posib rajJoreHoB.

Xaabkorenbl. OO0mas xapakTepUCTHKAa XaJbKOT€HOB Ha OCHOBAHMHM HMX IOJOKECHHS B
Ilepnonnueckoit cucreme aneMeHToB /[ M. MeHneneeBa u CTpoeHHsI aTOMOB. XaJlbKOT'€HBI
— mpocThie BemecTBa. Amorponus. CTpoeHHe MOJIEKYH aUIOTPOIMHBIX MOIUGUKAINN U
ux cBoictia. [lonydyeHne u MpuMEHEHHE KUCIOPOJa U Cepbl. XalbKOI€Hbl B MIPUPOJE, UX
ounosoruyeckasi pob.

JuemeHTbl VA-rpynnbl. O011asi XapakTepruCcTUKa AJIEMEHTOB 3TOM TPYIIIBI HA OCHOBA-
HHUM UX MoJiokeHus B [leprnoanueckon cucreme siemMeHToB 1. . MenaeneeBa u cTtpoeHus
aToMoB. CTpoeHue MOJIEKYJbl a30Ta U aJJIOTPONHBIX MoauduKauuid ¢pocdopa, ux puznye-
CKHE U XMMHUYecKue cBoicTBa. Bomopoansie coenuuenus 3nemMeHToB VA-rpymibl. OKCUIbI
azota u (ocdopa, cOOTBETCTBYOMUE UM KUCTOTHI. Comu 3Tux KucioT. CBONWCTBA KUCIO-
POJIHBIX coeMuHEHUN a3oTa u (¢ocdopa, UX 3HaUeHUE W NMpuMeHeHue. A3ot u docdop B
pUPO/Ie, UX OUOTIOTUYECKas POJIb.

duemeHnTbl 1VA-rpynnbl. O01mas xapakTepucTUKa 3JIEMEHTOB TOM TPYIIBI HA OCHO-
BaHUU UX nosnoxxkeHus B llepuogmueckoit cucreme anementoB /Jl. MI. MenneneeBa u ctpoe-
HUS aTOMOB. YTJIepoa U ero amorponus. CBONCTBA aUIOTPOMHBIX MOAU(UKAIIUN yraepo-
Jla, UX 3Ha4YeHUE U npuMeHeHne. OKCUAbl U TUIPOKCH/IBI YTIEpOoaa U KPEMHHUS, UX XUMUYE-
ckue cBorcTBa. Coau yrojibHON M KPEMHHEBBIX KUCIOT, UX 3HaU€HUE U npumeHeHue. [Ipu-
po1I000pa3yroIIast poiib yriaeposa s )KUBOW U KPEMHUS ISl HEKUBOU TIPUPO/IBI.

d — seMeHThI

Ocobennoctu crpoenust aromoB d-anmementoB (1-VIIB-rpymnm). Mens, mMHK, XpoM, Ke-
J€30, MapraHell Kak MpOCThie BEIIeCTBa, MX (M3MUECKHEe UM XUMHUYECKue cBoicTBa. Ha-
XOXKJIGHHE JTUX METAUIOB B MpHUpOJe, UX ToiaydeHue u 3HadyeHue. CoenuHeHus d-
AJIEMEHTOB C PA3JUYHBIMU CTEIECHSIMHU OKHUCIICHUA. XapaKTep OKCUAOB U TUAPOKCUIOB ITUX
AJIEMEHTOB B 3aBUCUMOCTH OT CTENIEHHU OKUCJICHHS METAJLIA.

Ilpakxmuueckoe 3anamue Ne8
OOt naa" XxapakTepUCTUKH TJIABHBIX (A) TOATPYII 3JIEMEHTOB

Ilpakmuueckoe 3anamue Ne9
OO6mias xapakTepUCTHKAa U3MEHEHHUs CBOMCTB SJIEMEHTOB B MOOOYHBIX MOATPYIIax

(I-VII rpynmax)



Jemoncmpayuu

[lepnoauueckas cucrema Menzaeneesa JI.M. Kosiekiuu npocTeix BelecTB, 00pa3oBaH-
HBIX 3JIEMEHTAMU PA3JIMYHBIX AJIEKTPOHHBIX CEMENCTB.

Kosmekuyun MmuHepanoB v TOPHBIX MOPOJ.

Tema 2.13. Xumus 6 srcusnu oduwecmaa.

XumMus U NPOU3BOACTBO. XMMHUYECKAS MTPOMBIIUIEHHOCTh U XUMUYECKUE TEXHOJIOTHH.
ChIppe ISl XMMHUYECKOW NPOMBIIUIEHHOCTH. Boja B XMMHYECKOH IPOMBINIJIEHHOCTH.
DHeprus Il XUMHYECKOTo MPOU3BoJIcTBA. HayuHble MPUHLMIBI XUMHUYECKOTO MPOU3BOI-
CTBa. 3aluTa OKpYKaroleh cpeabl U oXpaHa TpyJa MPU XUMHUYECKOM mpou3BojacTe. Oc-
HOBHBIE CTaJMU XMMHUYECKOT0 Mpou3BojicTBa. CpaBHEHHE MPOU3BOJICTBA aMMHUAKa U METa-
HOJIA.

XuMusl B CeJIbCKOM XO03s1licTBe. XUMHU3alHsl CENbCKOIO XO031CTBA U €€ HAIlPaBJICHUS.
Pactenust u mouBa, MOYBEHHBIN MOTJIOMIAIONINI KOMILIEKC. Y IOOpEeHUsI U UX Kiaccuduka-
1. XUMUYECKUE CPEJICTBA 3alIUThl pacTeHuil. OTpULIaTeNbHbIE TOCIEACTBUS IPUMEHEHUS
MECTUINIO0B U 60phOa ¢ HUMU. XUMHU3AIIHSI )KHBOTHOBO/ICTBA.

XuMHA M IKOJOTHsl. XUMUYECKOE 3arpsi3HEHUE OKpyKarome cpenpl. OXpaHa Tuapo-
chepbl OT XUMHUYECKOTO 3arpsi3HeHHUs. OxpaHa MOYBHI OT XHMHUYECKOTO 3arpsi3HEHUSI.
Oxpana atMocdepsl 0T XUMHUECKOro 3arps3HeHus. Oxpana (iaopsl U GayHbl OT XUMHYE-
CKOI'0 3arpsi3HeHUs. BUOTEXHOIOTHS U T€HHAs] HHKEHEPUSI.

XvMHUA ¥ IOBCEITHEBHAS KU3Hb Yes0BeKa. /[oMamiHssa anTteka. Morouye u YuCTAIINE
cpenctBa. CpenctBa 60pbObI ¢ OBITOBBIMU HaceKOMBIMH. CpelicTBa TNYHON TUTHEHBI U KOC-
METUKHU. XUMHUS U NUla. MapKUpOBKH YIAKOBOK IMHUILIEBBIX U THTUEHUYECKUX MPOIYKTOB U
YMEHHE UX YUTATh. DKOJOTHS KUJIUINA. XUMHUS U TCHETUKA YEJIOBEKA.

Jemoncmpayuu
Komneknus ynoOpeHuii u necTuiuaos.
OO0pasnpl  cpeacTB OBITOBOM  XMMHM W JIGKAPCTBEHHBIX  MPEMapaToB.
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Camocmoamenvnasn pavoma K pazoeny 2 «Qowias u HeOP2AHUYECKAA XUMUA)

Cocmaenenue cxemo.

arperaTHbIX COCTOSIHUN;

CTPOEHUS AIIEKTPOHHBIXOPOUTAIIEH;

o0pa3oBaHus Pa3IMYHbBIX BUJIOB XUMUUYECKUX CBS3EH;
KJIacCU(UKAIMA XUMUYECKUX PEaKlMii B OPraHMYeCKOW M HEOPraHMYECKON XUMUU; Kilac-
cu(duKanuu pacTBOPOB IO arperaTHBIM COCTOSIHUSIM;

CTYNEHYATOM TUCCOIUAIINY CHIIBHBIX U CIA0BIX 3JIEKTPOJIUTOB;
XapaKTePUCTUKU TUITUYHOT'O METasllia U HeMeTaa (1o BeIOOpY);
TF€HETUYECKOM CBSI3U MEXK]y KJIaCCaMU HEOPTAaHMYECKUX COCTUHEHUM;
TF€HETUYECKOM CBSI3U MEXY KJIaCCaMU OPTaHUYECKUX COECIMHEHMUII;
XapaKTEPUCTUKH 3JIEMEHTA NIEPUOIUYECKOM CUCTEMBI (110 BBIOOPY);
Iloozomoeumu coobuwenue:

00 otkpbiTuu 35eMenTa [ICX3 (mo BeIOOPY) U 00BSICHEHUE €T0 Ha3BaHUS;
0 3HAQYEHUHU JUCTIEPCHBIX CUCTEM B OBITY;

Cocmaenenue kpocceopoa na memy «llonumepory, «Memaniviy;
Pewenue ynpasxcnenuii:

Ha CKOPOCTh XUMUYECKON PEaKIIny;

Ha XMMU4eckoe paBHOBecue, npuHuun Jle-IllaTense;

Ha CMEIIEHNE XUMUYECKOTO paBHOBECHS;

Ha CIIOCOOBI BBIPAXXEHUST KOHIICHTPAIIUK;

Ha KOHCTaHTY JUCCOIHAIUN;

Ha COCTaBJICHUE MOJICKYJISIPHBIX YPaBHEHUN;

Ha COCTaBJIEHUE YPaBHEHU THIPOIIN3A;

Ha ONpEe/IeNICHUE CTETIEHN OKUCIICHUS;

Ha ONpe/IeNICHUE OKUCIUTENS U BOCCTAHOBUTEIS;

Ha cocTaBjeHue ypaBHeHuii OBP;

Hanucanue peghepamoe na memot (no év1oopy):

Kuznb u geareabHocts .M. Menaeneena.

[lepronnyeckoMy 3aKoHy Oyayliee He TPO3UT Pa3pyIICHUEM.

Cunres 114-ro ameMenTa — TpuyM@ pOCCUIUCKUX (PU3NKOB-SIEPIIUKOB.
MuHepalibl ¥ TOpHBIE TOPOJIBI KAK OCHOBA JTUTOC(HEPHI.

Kopposust MeTanioB v ciocoObI 3aIIUTHI OT HEE.

Hctopus mBeaCKON CIUYKH.

X¥MHUS METaUIOB B MO€H MpodecCHOHANIbHOMN €SI TENbHOCTH.

XuMUS HEMETAUIOB B MO€i poeccnoHambHON AEITETbHOCTH.
CepHas KUCIOTa — «XJIEO XUMHYECKON TPOMBITITIEHHOCTH.
[ToBapeHHast coJlb KaK XUMHUYECKOE ChIPHE.

Tembl coobdwenuil, peghpepamos, uHOUBUOYATILHBIX NPOEKHOB

OTkpsITHE 371eMeHTa (110 BBIOOPY) U 00BSCHEHHE €ro Ha3BaHMUSL.

3HaueHue AUCTIEPCHBIX CUCTEM B OBITY.

HcTopusi BOSBHUKHOBEHMS M Pa3BUTHSI OPraHUYECKON XUMUU.

Poub oTeueCcTBEHHBIX YUEHBIX B CTAHOBIEHUHU Pa3BUTUU MUPOBOI OPraHMUYECKON XUMHH.



Kuznb u nesrensHocth A.M. Bytneposa.

Apomatuyeckue yrieBoJA0pOIbl KaK ChIphE AJIS MPOU3BOICTBA MECTULIUIOB.

DKOJIOTMYECKUE aCTIEKTHI HCITOIB30BAHUS YTIIEBOJIOPOJIHOTO CHIPHS.

HcTtopusi OTKpBITUS M pa3pabOTKH ra3oBbIX U HE(PTAHBIX MeCTOpOXkaAeHUA B Poccuiickoi

Denepanuu.

9. Xumus yrieBoAOpOIHOTO ChIPhs U Most Oyaymias mpodeccuoHanbHas NesTEeIbHOCTb.

10. DraHoun: Benmuyaiiniee 0aro u cTpamrHenIee 370.

11. Ankoronu3M U ero npoduiIakTHKa.

12. MHoroaTOMHBIE CIIUPTHI U MOS OyyIas mpodeccuoHanbHast 1eATeIbHOCTb.

13. ®opmanbaerna Kak OCHOBA MOTYYCHHUS BEIIECTB U MAaTEPUAIOB JIJIsl MOEH MpodeccnoHab-
HOHU JesTEIILHOCTH.

14. Vicropus ykcyca.

15. Kupsl Kak NIPOAYKT MUTAHUS U XUMHYECKOE CHIPHE.

16. Mbita: mponuioe, HacTosIiee, Oyayiiee.

17. YrneBozasl U UX poJib B )KUBOM MpUpO/IE.

18. Pa3zBuTHe caxapHOi MPOMBINIIIEHHOCTH B Poccun.

19. Ponp yrieBoioB B Moel Oyaytiel mpohecCHOHATBHOMN IS TEIIEHOCTH.

20. AHMIIMHOBBIE KPACUTENH: UCTOPHSI, TPOU3BOACTBO, IIEPCTICKTHBA.

21. AMUHOKHCTIOTBI — KUPITUYUKNY) OCITKOBBIX MOJIEKYI.

22. Ku3Hb — 3TO coco0 CYyIIeCTBOBAaHUS OCIKOBBIX TEII ....

23. benkoBasi OCHOBa HMMYHHUTETA.

24. Jlepurut Oenka B MUIIEBBIX MPOAYKTaX M €ro MPEoI0JICHNEe B paMKax rio0albHON MPOJI0-
BOJIbCTBEHHOU MTPOTPAMMBI.

25. XuMHUs ¥ OMOJIOTHS HYKJIEMHOBBIX KUCIIOT.

26. XKu3np u nesrenbHocTh J.M. Menneneena.

27.TlepuonnyeckomMy 3aKOHY Oy/yiiee He TPO3UT Pa3pyIICHUEM.

28. Cunre3 114-ro snemenTa — TpuyM@ poCcCUNCKUX (HU3UKOB-SACPITUKOB.

29. MuHepaJibl ¥ TOpHBIE MOPOJIbI KaK OCHOBA JTUTOC(EpPHI.

30. Koppo3ust MeTaioB U CIOCOOBI 3aIIUTHI OT HeE.

31. Ucropust mIBEICKON CITUYKH.

32. XuMHs METAJUIOB B MOeH Ipo(hecCHOHAIbHON AESITEIbHOCTH.

33. XuMHsI HEMETAJUIOB B MOel po(hecCHOHAIbHON AESITETbHOCTH.

34. CepHas KHCIIOTa — «XJI€0 XUMUYECKOW MPOMBITTUICHHOCTH.

35. [ToBapeHHas CONb KAK XUMUYECKOE CHIPHE.
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4. XAPAKTEPUCTUKA OCHOBHBIX BUJOB YUEBHOM
AEATEJBHOCTUOBYYAIOIINXCA

Conep:xxanue 00y4eHus

XapakTepucTHKa OCHOBHBIX BH/I0B /IeSITeJIbHOCTH CTY-
JEeHTOB (HA YPOBHE YUeOHBbIX JIeliCTBHI)

Baxueiiniue XUMH4YecKHue
MOHATHSA

YMeHue gaBaTh ONpeeieHre U ONepUPOBaTh CICAYIOIUMU
XUMUYECKUMHU TOHSATUSIMU: BEIIECTBO, XWMHUYECKUU »3Jie-
MEHT, aTOM, MOJIEKYJIa, OTHOCUTEJIbHbIE aTOMHAsl U MOJIe-
KYJIsIpHAs Macchl, HOH, aJUIOTPOIHUS, U30TOMbI, XUMHUYECKAs
CBSI3b, AJIEKTPOOTPHUIATEIHHOCTh, BAJIEHTHOCTh, CTEICHb
OKHUCJICHUS, MOJIb, MOJISIPHAsI Macca, MOJISIPHBIA 00BEM Ta-
3000pa3HbIX BEIECTB, BEIIECTBA MOJIEKYJISIPHOTO U HEMO-
JIEKYJIIPHOTO CTPOCHHS, PACTBOPHI, SJIEKTPOIUT U HEIJCK-
TPOJIUT, DJICKTPOJIUTUYECKAS] TUCCOIUAIIUS, OKUCIUTEIh U
BOCCTAHOBUTEIb, OKUCJICHUE W BOCCTAHOBJICHUE, TETIOBOM
s deKT peakiuu, CKOpOCTh XUMHUYECKOM peakInu, KaTaius,
XUMHYECKOE PaBHOBECHE, YIIEPOAHBINA CKeleT, (yHKIHO-
HaJbHas TPYIINA, U30MEPHSI, TOMOJIOTHUS

OcHOBHBIE 3aKOHbI XUMHH

@opMyIMpOBaHUE 3aKOHOB COXPAHEHMSI MACChI BEILIECTB U
MIOCTOSIHCTBA COCTaBa BEIIECTB.

VYcTaHOBKa MPUYUHHO-CIIEACTBEHHON CBSI3M MEXKIY COJEp-
YKAHUEM ITHX 3aKOHOB U HAMMMCAHUEM XUMUYECKUX (HOpMYI
Y ypaBHEHUH. YCTaHOBKA IBOJIIOLIMOHHON CYIIHOCTH MEH-
JICJIEEBCKOM M COBpEeMEHHON (HOpPMYIMPOBOK MEepUOAHYE-
ckoro 3akoHa [I. . MenneneeBa. O0bsicHeHUE (pU3nUecKo-
IO CMbICJIa CUMBOJIMKH TEPUOIUYECKON TaOIUIBI XUMHUYE-
ckux sneMeHtoB . M. MenneneeBa (HOMEPOB 3JIEMEHTA,
nepuoja, Tpymnmbl) U yCTaHOBKA MPUYMHHO-CIIEICTBEHHOM
CBSI3M MEXAY CTPOCHHEM aToMa M 3aKOHOMEPHOCTAMH W3-
MEHEHHs CBOWCTB 3JIEMEHTOB U OOpa30BaHHBIX HUMHU Be-
IIECTB B MEPUOIAX U IPYIIax.

XapakTepuCTHKa 3JEMEHTOB MajblX U OOJBIIKUX MEPHUOI0B
no wux nojnoxeHutro B llepmommueckoir cucreme /.
N.Menpneneesa

OcHoBHbBIE TEOPUU XUMHHU

VcraHoBKa 3aBUCMMOCTH CBOWCTB XMMHUYECKUX BEIISCTB OT
CTPOCHHSI aTOMOB OOpPa3yIOIIUX HX XUMHUYECKHX DJIEMCH-
TOB. XapaKTepUCTHUKA BAXKHEUIIUX TUIIOB XUMUYECKUX CBSI-
3eM 1 OTHOCHTEIILHOCTHU TOM THUITOJIOTHH.

OOBsicHEHHE 3aBUCUMOCTH CBOMCTB BEIECTB OT MX COCTaBa
Y CTPOEHHUS KPUCTAUIMYECKUX PELIETOK.

@opMyJIMPOBKA OCHOBHBIX MOJIOKEHUN TEOPUU BIEKTPOIIU-
TUYECKOM JUCCOLMAIMU M XAPAKTEPUCTHKA B CBETE 3TOU
TEOPUU CBOWMCTB OCHOBHBIX KIJIACCOB HEOPraHUYECKHUX CO-
eIVNHEHN.

DopMyJIHPOBKA OCHOBHBIX MOJOKEHUN TEOPUU XUMHUYECKO-
r0 CTPOCHUSI OPTAaHUYECKUX COCIMHEHUN U XapaKTEPUCTHUKA
B CBETE ATOM TEOPUHU CBOMCTB OCHOBHBIX KJIACCOB OpPraHHU-




YEeCKHUX COCOUHECHUM

Ba:kHeiimue BemecTrBa H
MaTepHaJIbl

XapakTepuCTHKa COCTaBa, CTPOEHUsI, CBONCTB, MOJyUYEHUS U
npuMeHeHus: BaxkHeWmux metamuioB (A u II A rpynm,
ATIOMUHMS, JKelie3a, a B eCTECTBEHHO-HAYYHOM Mpoduiie u
HEKOTOPBIX d-371€EMEHTOB) U UX COCTMHEHUN.
XapaKTepuCTHKa COCTaBa, CTPOCHHS, CBOMCTB, IOTYyUCHHS U
npuMeHnenus Baxuenmux Hemeramwios (VIII A, VIIA, VIA
rpynm, a Takxe azota u (Qocdopa, yriepona u KpemHHUS,
BOJIOPOJIa) U HMX COEAUHEHHI. XapakTepHCTHKa COCTaBa,
CTPOCHHUS, CBOMCTB, MOJIYICHHS ¥ TPUMEHEHUST BAXKHEUIITUX
KJIACCOB YTJIEBOJOPOJOB (AJIKAHOB, IUKIIOAJIKAHOB, ajKe-
HOB, aJIKWHOB, apEHOB) U UX HauOoJee 3HAUMMbIX B HAPO/I-
HOXO3SIICTBEHHOM IIJIaHE MPEICTaBUTEINCH.

AHajorn4yHas XapaKTEePUCTHKA BaXHEHIIMX MPEICTABUTE-
Jeil Apyrux KJIacCoB OPraHUYECKUX COCIMHEHUN: METaHOIa
U DITaHOJA, CIOXKHBIX 3(QHUPOB, KUPOB, MBUI, aJbJACTUIOB
(hopmanbreruoB M areTalbAeTua), KETOHOB (aIeTOHA),
KapOOHOBBIX KHCIIOT (YKCYCHOM KHCIOTBI, JIJISi €CTECTBEH-
HO-HAy4YHOTO Tpouis TNpeACTaBUTENeH IPYrux KIaccoB
KHCJIOT), MOHOCaXapuJ0B (TJIOKO3bI), NTHUCaxapuaoB (caxa-
pO3bI), MonucaxapuyioB (Kpaxmajaa U IEJUTIOJIO3bI), aHUIHU-
HA, aMUHOKHUCJIOT, OETKOB, UCKYCCTBEHHBIX W CHHTETHYE-
CKUX BOJIOKOH, KAy4yKOB, IJIACTMACC

XuMHnuecKuii fI3bIK U CHM-
BOJINKA

Hcnonb3oBanue B yueOHOU U NpodecCuOHATBHOMN J1eATeNb-
HOCTU XUMHUYECKHX TEPMUHOB U CUMBOJIHMKH.

Ha3BaHue M3y4yeHHBIX BELIECTB MO TPUBHAIHHOU WIIM MEX-
JTYHapOJHON HOMEHKJIAType M OTPaXXEHHE COCTaBa 3TUX CO-
eIMHEHUH ¢ TOMOIIBIO XUMHUECKUX (POpMyII.

OTpakeHne XMMHUYECKUX IMPOIECCOB C MOMOINBIO YpaBHE-
HUW XUMUYECKHUX PEaKINi

XuMHYecKre peakuumn

OOBbscCHEHHE CYIIHOCTHM XUMHUYecKuX mporeccoB. Kiaccu-
dbuKaus XUMHYIECKUX PEaKIUil 110 pa3IMYHbIM MPHU3HAKAM:
YUCITy ¥ COCTaBY IPOJYKTOB U PEareHTOB, TETUIOBOMY 3(-
dekTy, HampaBieHU0, (a3e, HATUYMIO KaTaauzaTopa, H3-
MEHCHHIO CTEIEHEH OKHCIICHHS JJIEMEHTOB, 00pa3yHOIINX
BEIIICCTBA.

YcTaHoBKa MPU3HAKOB OOIIETO M PA3JIMYHOTO B THUIIOJIOTHU
peakiun 1Jisi HEOPraHUYECKOM U OPraHUYECKOW XUMUH.
Knaccudunukanusi BemecTBs U MpOIECCOB ¢ TOYKU 3PCHHUS
OKHCJICHUSI-BOCCTAaHOBJICHUSI. COCTaBJICHUE YpaBHEHUN pe-
aKIMK ¢ MOMOIIBI0 METO/1a AJICKTPOHHOTO OaaHca.
OOBbsCHEHNE 3aBUCUMOCTU CKOPOCTH XMMHUYECKON peakuuu
U TIOJOXKEHUS XUMHUYECKOTO PaBHOBECHS] OT Pa3IUYHBIX
(dbakTopoB

XUMHYECKHH IKCIIEPUMEHT

BrInonHeHne XUMUYECKOTro 3KCIIEPUMEHTa B TIOJTHOM COOT-
BETCTBHH C TIPaBUIIAMH O€30MaCHOCTH.

HaGmonenue, ¢ukcauust ¥ onucaHue pe3ysibTaToB IMpoOBe-
JICHHOTO DKCTIEPUMEHTA




Xumuyeckass HHGpopmManus

IIpoBeneHne caMOCTOSATENBHOIO IMOMCKA XMMHMUYECKOH MH-
dopmMalMM C UCHOJb30BAHMEM PA3IMYHBIX HCTOYHUKOB
(HaAy4HO-TIOMYJISIPHBIX W3/IaHUN, KOMIBIOTEPHBIX 0a3 JaH-
HBIX, pecypcoB MHTepHera). Mcnonb30BaHne KOMIbIOTEP-
HBIX TEXHOJIOTHH 1711 00pabOTKM M Meperadyu XUMUYECKON
MH(OpMALIMY U €€ NPEJICTABICHUS B pa3IMUHbIX (hopmax

Pacuernl mo XMMHYECKHM
¢popmyiam u ypaBHeHHSIM

VYcTraHoBKa 3aBUCMMOCTH MEXIY KaUYECTBEHHOW M KOJIHWYE-
CTBEHHOM CTOPOHAMHU XMMHUYECKUX OOBEKTOB U MPOIECCOB.
Pemenne pacdyeTHbIX 3a7ad MO XUMHUYECKUM (GOpMyNIaM U
YpaBHEHUSM

IIpopuasnoe u mnpodec-
CHOHAJIBHO 3HAa4YHMOE CO-
JAepKaHne

OOBsicHEHNEe XUMUYECKUX SIBJICHUHN, IPOUCXOIAIINUX B IIPH-
poze, ObITY U Ha IPOU3BOJICTBE.

OnpeneneHre BO3MOXKHOCTEH NPOTEKAaHUS XHUMHUYECKHX
NPEBPALLEHUHN B PA3IMUHBIX YCIOBUSX.

CoOmrofeHre mpaBuil HKOJIOTUYECKH I'PaMOTHOTO IOBEJIe-
HUS B OKPYXKaIOILEH cpene.

OneHka BIUSHUS XMMHUYECKOIO 3arpsi3HEHUs OKpY’Karolen
Cpellbl Ha OpraHu3M 4eJIOBEKA U APYTHe KUBbIE OPTaHU3MBI.
CoOmroneHre npaBuwil 6€30M1aCHOrO OOpaIeHHs C TOPHOYH-
MU ¥ TOKCHUYHBIMHU BEIIECTBAMH, JIAOOPATOPHBIM 00OpYH0-
BaHueM. [loaroroBka pacTBOpOB 3a/1aHHON KOHIEHTPALIUU B
OBITY M Ha IPOU3BO/ICTBE.

Kputnueckas oreHka JOCTOBEPHOCTU XMMHUYECKOU MHPOP-
Maluy, MOCTYNAloIeH U3 pa3HbIX HCTOYHUKOB




5. YCJIOBUSA PEAJIM3ALIMU ITPOTI'PAMMBI IUCHUITIMHBI

51 TDEGOBQHI/IH K MUHUMAJBbHOMY MaTC¢pHAJIBHO-TEXHUYICCKOMY o0ecnevYeHuIo
Peamuzanms ImporpaMmbl JUCHHUIIIIMHBI OCYIIECCTBIISCTCS B Ha6opaTopHH XUMHNHU

O6opynoBanue yueoHoro kabunera Jlabopatopust XuMuu
M0CAJI0YHBIE MECTA MO KOJIMYECTBY O0YUaIOIINXCS;
pabouee MeCTO IpenoaBaTes;

CTCH/JIBI;

MO/JIENH;

e Ha0oOp AJI U3TOTOBJICHUS MOJIeJICH BEIIECTB;

®  MYJIbTUMEAUNHBINA IPOEKTOP;

e XUMHYEcKas MOoCy/la U XUMUYECKUE PEaKTUBBI;

®  KOMIIBIOTEP.

Texnuveckue cpeacrsa o0yuenusi: sadoparopusi «KOMIBIOTEPHOIO TECTUPOBAHUS» (KOM-
IBIOTEPHI C JHUIEH3UOHHBIM NIPOrPaMMHBIM OOECIIEUYeHUEM, ayAUTOpPHAs AOCKAa MYJIbTHUMEIAUIHAs)
U «TexHUYeCKHX CpeacTBy» (MyJIbTUMEAUHHOE 000PYI0BaHHE).

5.2 UndopmanuoHHOe od0ecneueHue 00yueHus
Ilepeyenb pekoMeHayeMbIX Y4eOHbIX M3a1aHNi, UHTepHeT-pecypcoB, 10MOJHUTEIbHON
JINTEPaTyphbl

OcHoBHas IUTEpaTypa

1. Tymuxun E.M. Xumus B 2 4. Yacte 1. O6miast u HeopraHudeckass XuMusi: y4eOHUK
st CITIO — 2-e w3, ucnp. u gon. — M.: U3gatenscTBo FOpaiit, 2018.

2.  Tynuxun E.W. Xumus B 2 4. Yacte 2. Opranndeckas xumust: yaeouuk st CI10 — 2-
e u3., ucrp. u gom. — M.: UznarensctBo FOpaiit, 2018.

HNuTepHer — pecypcsl
www.pvg.mK.ru(omumnuana «I[Tokopu BopoObeBbI TOpBI»).
www.hemi.wallst.ru(OGpa3oBarenbHbBIN CaUT IS IKOJIBHUKOB « XHMHUS ).
www.alhimikov.net(O6pa3oBaTebHbIN CalT ISl ITKOJIEHUKOB).
Www.chem.msu.su(DnekTpoHHas OUOTHOTEKA 10 XHUMUH ).
www.enauki.ru(uarepHeT-u3aanue Juist yuutenei « ECTeCTBEHHBIC HAYKI» ).
www.1september.ru(metoaudeckas razera «IlepBoe CeHTIOPs»).
WWW.hvsh.ru(xkyprai «XuMust B IIIKOJIE»).

WWW.hij.ru(xypHan «Xumust U 5KU3HBY).
www.chemistry-chemists.COmM(31eKTPOHHBIH KypHaT « XMMHKA U XUMHUS)

5.3. PexomeHgauum no peaju3auvy IMCHUIJIMHBI IS HHBAJIUAOB U JIMIl ¢ OTPAHUYEH-
HBIMH BO3MOKHOCTSIMH 3/10POBbSI

5.3.1. Hanu4ne cOOTBETCTBYIOIIMX YCJAOBHI peann3aluy TUCHUTIINHBI
s oOyyarommxcsu3 4uciia UHBAJIMOB U JIUI] C OTPAaHMYEHHBIMH BO3MOKHOCTSIMH 3]I0pPOBBSI Ha
OCHOBAHMHU MHCBMEHHOTO 3asBJIEHUSI 00ydarolierocs AMCHUIUIMHA (MPOopecCHOHATIBHBIN MOIYIIb)
peau3yeTcsi ¢ y4eToM 0COOEHHOCTEH NCMX0(U3NYECKOT0 Pa3BUTHUS, HHANBUAYAIbHBIX BO3MOXKHO-
CTeH U COCTOSIHMSA 3]I0pOBbsI (Jlajiee - MHIMBUAYAJIbHBIX OCOOCHHOCTEN); oOecreunBaeTcsi co0o-


http://www.pvg.mk.ru/
http://www.hemi.wallst.ru/
http://www.alhimikov.net/
http://www.chem.msu.su/
http://www.enauki.ru/
http://www.1september.ru/
http://www.hvsh.ru/
http://www.hij.ru/
http://www.chemistry-chemists.com/

JICHHUE CIEeTYIOIUX 00X TpeOOBaHUN: HCIOIB30BAHNE CHEIMATIBHBIX TEXHUYECKHX CPEJCTB 00Y-
YEeHUs KOJUIEKTUBHOTO M MHJUBHyaIbHOI'O MOJb30BaHUS, IPEIOCTABIECHUE YCIYT aCCUCTEHTA (I10-
MOIIIHUKA), OKa3bIBAIOLIETO TAaKOMY OOy4aroleMycs HEOOXOJUMYI0 TEXHHUYECKYI0 IOMOIb, 00ec-
IIeYeHHe JI0CTyNa B 3/1aHUs U MOMEIIECHNUs, I/Ie IPOXOAUT yU4eOHBIH Ipolecc, pa3MelieHne Ha Mop-
tasie OCII HeoOX0AMMBIX MaTEpPHAJIOB JUIsl TEOPETHUECKON MOATOTOBKH, Ui Ja0OpaTOPHBIX padoT,
MaTepHaJIoB Ul CaMOIIPOBEPKHM 3HAHUN (KOMIETEHLMI) U MOATOTOBKM K KOHTPOJIO 3HAHWUH IO
paszenaM AUCHUIUIMHBL (IPO(ECCHOHANIBHOIO MOIYNA),  APYTHe YCIIOBHs, 0€3 KOTOPBIX HEBO3-
MOYKHO WJIN 3aTPyJHEHO 00y4YeHHe MO AUCHUILINHE (TPO(ecCHOHATBHOMY MOIYIIIO).

5.3.2.00ecnevyenue co0/I0eHUs1 00IUX TPeOOBAHMIT

[Tpu peanu3anuu JUCHUILTUHBL (MPOPECCHOHAITEHOTO MOAYJIS) Ha OCHOBAaHUM MUCHBMEHHOTO 3asiB-
JIEHUsT 00yJaromerocss 00eCneYrMBaeTCs COOIIOCHHUE CIICTYIONTUX 00X TPEOOBAHMI: TPOBEICHHE
3QHITHHA I CTYJEHTOB-UHBAJIUIOB U JIUIl C OTPAHUYCHHBIMU BO3MOXHOCTSIMHU 3JIOPOBBSI B OJHOU
ayJIMTOPUU COBMECTHO C JIPYTUMH 00YYaIOIIUMUCS, HE HMEIOIIMMHU OTPaHUYCHHBIX BO3MOXHOCTEH
3JI0POBBSI, €CJIM 3TO HE CO3/IaeT TPYAHOCTEH I 0OYJaIOIINXCS; MPUCYTCTBUE B Ay TUTOPUU acCH-
cTeHTa (aCCUCTEHTORB), OKa3bIBAIOIIETO(MX) O0YyJArOIIMMCS HEOOXOIUMYIO TEXHUYECKYIO TIOMOIIH C
YYETOM MX WHIUBUAYATbHBIX OCOOCHHOCTEH Ha OCHOBAHHH IMMCHMEHHOTO 3asIBJICHUS; MTOJIb30BAHUE
HEOOXOJMMBIMU OOYYAIOUIMMCSI TEXHHYSCKUMH CPEJICTBAMH C YUYETOM HMX WHIMBHIYalbHBIX OCO-
OCHHOCTEH.

5.3.3.loBenenne mH(pOpMALMHU 10 CBeAeHHS O0Y4YAIOUIUXCH C OrPAHUYEHHBIMH BO3-
MOKHOCTSIMM 3/10POBbSI
Bce noxansubie HopmaTuBHble akThl OCII «BKMPIIK» mo Bompocam peanu3anuu JUCIUTUIHH
(mpodeccoHaNbHBIX MOJYJEH) TOBOIATCS OO CBEACHUS OOYYArOIIMXCS C OTPaHHMYEHHBIMH BO3-
MO>XHOCTSIMH 37J0POBbSI B IOCTYITHOU JUTIsl HUX (popme.

5.3.4. Peanu3anus yBeJIM4eHUS NMPOJOLKUTEIbHOCTH NMPOXO0KIAEHUS MPOMEKYTOUYHOM
aTTecTAllMUd MO OTHOIIEHHUIO K YCTAHOBJIEHHOH NMPOJO/LKMTEILHOCTH Ui 00y4arollerocsi ¢
OrpaHUYeHHBIMHU BO3MOKHOCTAMM 310POBbS

[TpoaomKUTENEHOCTD MPOXOXKICHUSI TPOMEKYTOUHOM aTTeCTally MO OTHOIIECHHUIO K yCTa-
HOBJICHHOW TMPOJOHKUTEIILHOCTH YBEIIMYMUBAETCS MO MUCHMEHHOMY 3asBIICHUIO O0YYaroImerocs ¢
OTPAaHUYEHHBIMH BO3MOYKHOCTSIMH 3JI0POBbS; MPOAOJKUTEIBHOCTh HSK3aMEHa, IMPOBOJAMMOIO B
NUCbMEeHHOU (hopme yBennunBaeTcss He MeHee yeM Ha 0,5 Jaca; mpoaoKUTENIbHOCTh MOATOTOBKU
oOyuJarorerocsi K OTBETy Ha 9K3aMeHe, MPOBOJUMOM B YCTHOU opme, — He MeHee ueM Ha (,5 vaca;
MIPOJIOJDKUTEIEHOCTh OTBETa 00YYaIoIerocsi Mpyu YCTHOM OTBETE YBEJIMYMBAETCA HE OoJiee 4eM Ha
0,5 ygaca.
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