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1. MACMOPT PABEOYE MPOrPAMMDbI YYEEHOW ANCLMIMHbI
oy .10Xnmnsa

1.1. O6nactb NPUMEHEHMA NPOrpaMmmbl

MporpaMmma  y4yebHOW  AUCUUNAUHBI  ABNAeTCA yacTblo nporpaMmmel NnoAroToBKM
KBanmuumuposaHHbIX paboumx (cnyxawmx) (ganee - TIMKPC) B cootsetcTBun ¢ ®IrOC no
npoteccusm CIMO, BXogAwMM B COCTaB YKPYMHEHHOW rpynnbl  npodgeccnin  19.00.00
MpombliwneHHas 3konorma u 6uotexHonorus: 19.02.10 TexHonorns npoayKumMn OOLLECTBEHHOIO
nuTaHNs

1.2. MecTO0 y4e6HON ANCUMMNNHBI B CTPYKTYpPe OCHOBHOM NPOogecCMOHaIbHOM
obpasoBaTeNibHOM NporpaMmmbl: AUCLUNANHA BXOAWUT B 06W,e06pa3oBaTe/ibHbIN LMK,

1.3. Llenn v 3agavm y4ebHoOM UCLUMNANHBI- Tpeb0BaHUA K pe3y/ibTataM 0CBOEHUS
OUNCUUNIINHBI:

B pe3ynbTate 0CBOEHUS AUCLUNANHBI 00yYatoLWmiics fOMKEH

yMeTb:

-NPUMEHSTb OCHOBHblE 3aKOHbl XMMWW [N pelweHns 3aga4y B 061acTv NpogeccnoHanbHOw
fesTenbHOCTY;

-MCNOMb30BaTh CBOMCTBA OpPraHMYecKUX BELLECTB, AUCMNEPCHbIX W KOMJIOUAHbLIX CUCTEM [ANs -
ONTMMM3aLUKN TEXHONOMMYECKOro npouecca;

-OMucCbIBaTb YPaBHEHUAMY XUMUYECKNX peakLMid npoLeccsl, Nexalye B OCHOBE NPOU3BO/ACTBA -
NPOAOBO/IbLCTBEHHbIX NPOLYKTOB;

-NPOBOAMTbL pacyeTbl M0 XMMUYECKUM (hOpMYyiaM 1 ypaBHEHUSAM peakuuu;

-UCnonbL30BaTh NabopaToOPHYHO nocyay v 060pyLoBaHUeE;

-BblOMpaTb METOA U XO4 XMMMYECKOro aHanu3a, nogoupaTb peakTBbl U annapaTypy;
-NMPOBOANTL Ka4yeCTBEHHbIE pPeakLMM Ha HeOpraHMYyeckune BELLEeCTBA W MOHbI, OTAe/IbHbIE KNacChl
OpraHNYecKnx coefuHEHUN;

-BbIMOMHATbL KO/IMYECTBEHHbIE pacyeTbl COCTaBa BELLECTBA MO pe3y/bTaTaM U3MepeHuit;
-cobntofatb npasmna TeXHWKKN 6e30macHOCTU Npu paboTe B XMMUYECKOW nabopaTopuu;

3HaTb:

-OCHOBHbI€ MOHATUA 1 3aKOHbI XUMUU;

-TEOpPETMYECKNE OCHOBbI OPraHN4yecKon, PU3NYECKOW, KONNOULHOW XUMUNK;

-MOHATUE XUMUNYECKON KMHETUKWN N KaTaunsa;

-Knaccugukaumio XMMUYECKUX peakLmnin 1 3akOHOMEPHOCTU UX NPOTEKaHUS;

-o6paTuMble 1 HeobpaTUMble XUMUYECKME peakuuu, XUMUYECKOe paBHOBecUe, CMelleHue -
XMUMUYECKOro paBHOBECUA MO AeACTBUEM Pa3/INYHbIX (HaKTOPOB;
-OKUCNUTENbHO-BOCCTAHOBUTE/IbHbIE peakLun, peakunm MOHHOro 06MeHa;

-TMApoNnu3 conem, AMCCOLMNALUIO 3NEKTPOIUTOB B BOAHbIX PAacTBOpPax, MOHATUE O CU/IbHbLIX U -
cnabblx 3NeKTPONNTax;

-TeNN0BOW 3PEKT XUMUYECKNX pPeakLnii, TepMOXUMUYECKNE YPaBHEHNS;

-XapaKTePUCTUKN Pa3fInyHbIX K1acCOB OpPraHU4eckMx BeLLecTB, BXOAALLUMX B COCTaB Cbipbs W -
rOTOBOW NULLEBON NPOAYKLNH;

-CBOWCTBa pacTBOPOB U KONMOULHbIX CUCTEM BbICOKOMONEKYAPHBIX COEAUHEHNIA;

-LNCNEePCHbIE U KONNOUAHbIE CUCTEMbI MULLEBBLIX NPOLYKTOB;

-po/ib MU XapaKTEPUCTUKM MOBEPXHOCTHbLIX ABAEHWA B MNPUPOAHBLIX W TEXHOMOrMYECKUX
npoweccax;

-OCHOBbI aHa/IMTUYECKON XUMUNMK;

-OCHOBHbI€ MeTO/bl KNaCCUYECKOT0 KO/IMYECTBEHHOTO N (hU3UKO-XUMUYECKOTO aHanun3a;



-Ha3HAYEeHHE U MPABHJIA UCTIOIB30BAHMUS JJAOOPATOPHOrO OOOPYAOBAHUS U alNapaTyphl,
-METOJIbI U TEXHHUKY BBITOJIHEHHS] XAMUYECKUX aHAJIH30B;
-TIpHeMbI O0€30MacHON pabOThl B XMMUYECKOH 1abopaTopuu

YueOHast AUCHUIITNHA CITOCOOCTBYET (POPMUPOBAHHIO OOIIUX U MPOdecCHOHATBHBIX
KOMITETEHLIUI

OK 1. IloHumaTh CyIIHOCTb U COLIMANIBHYIO 3HAYUMOCTb CBOEH Oynyimeli nmpodeccun, mposiBiIATh
K HEeH yCTOMYUBBINA UHTEPEC.

OK 2. Oprann3oBbiBaTh COOCTBEHHYIO AEATEIBHOCTD, BEIOUPATH TUIIOBBIE METOJIbI U CIIOCOOBI
BBITTOJIHEHHS PO ECCHOHANBHBIX 3a/1a4, OLEHUBATh UX 3PPEKTHBHOCTh U KAYECTBO.

OK 3. IlppHuMaTh perieHns B CTAaHAAPTHBIX M HECTAHIAPTHBIX CUTYALMSIX M HECTH 32 HUX
OTBETCTBEHHOCTb.

OK 4. Ocy1mecTBisaTh OUCK U UCMOIB30BaHNE HHPOPMALIH, HEOOX0onuMon st 3P PeKTHBHOTO
BBIMOJIHEHHS PO ECCHOHANBHBIX 3a/1a4, TPO(PECCHOHANTBHOTO U JIMYHOCTHOTO Pa3BUTHSI.

OK 5. Mcnonp3oBaTh HHPOPMALTMOHHO-KOMMYHUKALIMOHHBIE TEXHOJOTHH B PO ECCHOHATBHON
NEeSITeIbHOCTH.

OK 6. PaboTtaTp B KOJUIEKTHBE 1 KOMaH/e, 3(PEKTUBHO O0IIATHCS C KOJJIETaMH, PYKOBOJCTBOM,
noTPeOuTENSIMU.

OK 7. Bpatp Ha cebs1 OTBETCTBEHHOCTb 32 PadOTy WIEHOB KOMaH/bI (TIOAYNHEHHBIX ), PE3YJIbTAT
BBINIOJIHCHHS 3aAaHUN.

OK 8. CamocTOsITENEHO ONPEAETSITh 330a41 NPO(ECCHOHATBHOTO U JIMYHOCTHOTO Pa3BUTHS,
3aHMMAThCS CaMO0OPa30BaHNEM, OCO3HAHHO TUIAHUPOBATD MOBBIIEHNE KBATH(UKALIIH.

OK 9. OpueHTHpOBaThCS B YCIOBUSX YaCTOH CMEHBI TEXHOJIOTHH B PO eCCHOHATBHON
NEeSITeIbHOCTH.

Copnepranue JUCLUILINHBI UMEET MEXKIIPEIHbIE CBSI3U C AUCLUIITIMHAMHU
obmenpodeccroHatbHOTO IuKIa- buonorus, ®usnka.

Jlnist mydniero ycBoeHust yueOHOro MaTepuaa ero M3JI0KeHHe He0OXOTUMO MTPOBOIUTE C
NPUMEHEHUEM TEXHUYECKUX CPEACTB O0YUYEeHHUsI, BUACO-, Ay ALOMATEPHAIOB,COBPEMEHHBIX
MIPOrpaMM KOMIIbIOTEPHOIO MPOEKTUPOBAHMSI.

Kypc obecrieuer METOOMUECKUMU MOCOOMSIMU U YKA3aHUSMH K BBIOJTHEHUIO PAKTUYECKUX
pador.

1.4. PexomeHayeMoe KOJIMYECTBO YACOB HA 0CBOEHHE MPOrpaMmbl Y4eOHOH AMCUHIIIMHbI:
O6mwem obpazoBarenbHO Harpy3kH -201 yac, B TOM uucne:

Y4eOHoil Harpy3Ku BO B3aMMOACHCTBUH ¢ MpernoaasareiieM-134 qacos.

caMmocTosiTeNbHast padora 67 yacos



2. CTPYKTYPA U COJAEP)KAHUE YUEBHOU JUCIUILTAHBI
2.1. O6bem yueOHOI AMCUMIIIMHBI ¥ BUABI Y4eOHO0Il padoThI

Bup yueoHo# paboThI Obvem uacos

MakcumajibHas yueOHast HATpy3Ka (Bcero) 201
Oo0s13aTe1bHASI AYIUTOPHAS YueOHAsI HAarpy3Kka (Bcero) 134
B TOM YHUCJIE!

naboparopHbie PabOTHI 22

NPAKTUIECKHIE 3aHATHS

KOHTPOJIbHBIE pabOTHI 2

KypcoBasi pabora (poexT) 0
CamocTtosiTesibHAsI padoTa o0yualomerocs (Bcero) 67
B TOM YHUCJIE!

CaMoCTOsITeNIbHASL PadoTa HaJ KypCoBOi paboToii (IPOEKTOM) 67
Hmoeosas ammecmayus 6 hopme SK3ameHA




2.2. TemaTuM4ecKuii NnaH 1 cogep>xaHune yuebHol AUCUUNANHBL - Xumus

HanmeHoBaHue
pa3fenoB U TeM

BeepfeHue

CopepxxaHue yyebHOro matepuana, nabopaTtopHble pabdoTbl M NPaKTUYECKME 3aHATUS,

2
HayuHble MeTofbl MO3HaHWUA BELLECTB U XUMWUYECKUX ABEHWUWA. PONb 3KCMepUMeHTa 1 TeoOpun B XUMUMN.
MogenmpoBaHue XWUMMWUYECKUX MpOLeCcCOB. 3HauyeHWe XUMUW MNpu  OCBOeHUM npodeccnin CMO w
cneymanbHocTelh CMO ecTeCTBEHHO-HAYYHOro npouas npogeccroHanbHOro obpasoBaHus.

1 O6was nHeopraHnyeckas XxmMmMmus

Tema 1.1. Xumma —
HayKa 0 BellecTBax

Tema 1.2. CTpoeHue
aTtoma

CocTaB BelecTBa. XUMnyeckune afieMeHTbl. Cnocobbl CyLLeCTBOBAHNA XMMUYECKUX 31EMEHTOB: aTOMblI,
NPOCTble M CNOXHbIE BelecTBa. BelecTBa NOCTOSHHOIO U NEPEMEHHOIO

COCTaBa. 3aKOH MOCTOAHCTBA COCTaBa BellecTB. BellecTsa MONEKYNAPHOIO M HEMOJIEKY/IAPHOTO CTPOEHMS.
Cnocobbl 0TOGpaXKeHUs MONEKY/: MOJIEKYNAPHbIE W CTPYKTYPHble (OPMY/bl; LIAPOCTEPXKHEBbIE U
maclTabHble npocTpaHcTBeHHble (CToapTa—bpurne6a) Mogenn Moneky”n.

M3mepeHue BewecTBa. Macca aToMOB 1 MOfeKy/l. ATOMHasa efuMHMLa Maccbl. OTHOCUTE/IbHBIE aTOMHas U
MOJIEKYIApHas maccbl. KonmyecTBo BellecTBa U efMHULUblI ero U3MepeHus: MOJib, MMOJ/b, KMO/b. Yucno
Asoragpo. MonapHas macca.

ArperaTHble COCTOAHUA BewlecTBa. Teephoe (KpucTanimyeckoe v aMopgHOe), XXNAKOoe 1 razoobpasHoe
arperaTtHble COCTOAHMA BellecTBa. 3aKOH ABOragpo v ero cneActeus. MonspHblli 06beM BeLLecTB B
rasoo6pasHom cocTosHMn. O6beMHEHHbIN ra30Bblii 3aKOH 1 ypaBHeHUe MeHeneeBa—KnaneinpoHa.
Cwmecun BewlecTB. Pasznnmuusa mexagy CMeciMym U XUMUYECKUMU COoeauHeHuMaMKU. MaccoBas M 06beMHas
[0/ KOMMOHEHTOB CMECH.

MpakTnyeckune 3aHATUA

N3roToBneHne mogeneit MONeKy HEKOTOPbIX OPraHnYyeckmnx M HeOpraHMYecKnx BeLLEeCTB.

OuncTKa BelecTB (UIbTPOBaHUEM U AUCTUANALMUEA. OUMCTKA BeLeCTB NepeKkpucTanin3auuen.

ATOM — CnoxHaa 4yactuua. JlokasaTesbCTBa C/IOXHOCTU CTPOEHUS aTtoMa: KaTOAHble W PEeHTreHOBCKUe
nyun, hoToadeKT, pagmoakTUBHOCTb, 3/IEKTPO/NU3.

MnaHeTapHasa mMofenb atoma 3. Peseptopga. CtpoeHue atoma no H. bopy. CoBpemeHHble NpejcTaBieHus
0 CTpoeHuun atoma. KopnycKynsapHO-BOMIHOBOW Ayaiv3M 4acTuL, MUKpOMUpa.

CocTaB aTOMHOr0 fapa. HyKNOHbI: NPOTOHbI W HEWTPOHbI. 30TOMbI M HYKAUAbLI. Y CTONYMBOCTb A€ep.
dnekTpoHHaa o6o0104Kka aTtomoB. [MoHATME 06 3/1eKTPOHHON opbuTann Kn 31eKTPOHHOM 0b6nake.
KBaHTOBble uucna: rnaBHoe, opbuTanbHoe (NO6OYHOE), MarHUTHOE W CcnMHOBOe. PacnpepgeneHue
3/1EKTPOHOB MO 3HEPreTUYEeCKUM YPOBHAM, MOAYPOBHAM U OpOWUTANAM B COOTBETCTBMM C MPUHLUMNOM
HanuMeHbLUEel aHeprumn, NpuHymnom Maynu n npasunom INyHga.
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QHGKTpOHHbIe KOH(I)I/IpraLII/II/I aTOMOB XHMHYECKHX 3JIEMEHTOB. BajeHTHbIE BO3MOKHOCTH aTOMOB
XUMHNYCCKHX BHeMeHTOB.QHeKTpOHHaﬂ KJ'IaCCI/I(I)I/IKaLII/Iﬂ XUMHUYCCKUX SJICMECHTOB. S-, p-, d-, f-aemMeHTHI.

Tema 1.3.
Ilepuonuueckuii 3aKk0H
u Ilepnonuueckas
cucTtemMa

XUMHYECKUX
snemenToB . U
Menneneesa

OTkpbITHE TNEPHOAMYECKOr0 3aKOoHA. I[IpenmnochUIKM: HAKOIUIEHHE (PaKTOJOTHUECKOro MaTepuana,
pabotel npenmecreennnkos (M. B. JleGepeiinepa, A. 3. llankyptya, Ix. A. Hetonenaca, JI. FO. Meiiepa),
cre3n xuMukoB B Kapicpys, muunoctaeie kadectBa I, 1. Menneneesa. Otkpritue [. . Menneneesbim
Ilepuoandeckoro 3akoHa.

Ilepuoanuecknii 3aK0H U cTpoeHue aroma. M3oronel. COBpeMEHHOE MOHSATHE XUMHUYECKOTO 3JIEMEHTA.
3akonomMepHocTh I'. Moz, CoBpemenHasi ¢opmynupoBka Ilepuoamueckoro 3akona. Ilepuommueckas
cucteMa W cTpoeHue aroma. PU3NMYeCKUil CMBICI MOPSAKOBOIO HOMEpPA 3JIEMEHTOB, HOMEPOB I'PYIIIbLI U
nepuona. Ilepuonuyeckoe H3MEHEHHE CBOICTB 3JIEMEHTOB. paaMyca aToMma;, 3HEepruu HOHU3ALUM;
SJCKTPOOTPHULATCIIBHOCTH. HpI/ILII/IHbI M3MEHEHHST METAJNIMYECKUX M HEMETAJUIMYECKUX CBOMCTB DJIEMEHTOB
B IPYINAax M MEPHOAAX, B TOM YHCIE OONBIINX U CBEPXOOJIBIIHUX.

OK 1-10

Tema 1.4. Ctpoenue
BEIIIECTBA

IlonsiTHEe 0 XHUMHYECKOH CBS3H. THIIBI XUMHUYECKHUX CBsI3€: KOBAJICHTHAs, MOHHAS,METaJUIMUecKas H
BOZOPOJHAS.

KoBajsienTHass xumMuueckasi cBsi3b. /[Ba MexaHm3smMa oOpa3OBaHHs 3TOU CBS3U. OOMEHHBIH U TOHOPHO-
akuenTopHblii. OCHOBHBIC MapaMeTPhbl 3TOTO THMA CBS3U: JIMHA, MPOYHOCTD,YTOJ CBSI3U WJIM BaJICHTHBIN
yroj. OCHOBHBIE CBOWMCTBA KOBAJICHTHOW CBSI3U. HACBIIIEHHOCTb, MOJSIPU3YEMOCTb M IPOYHOCTD.
DNIEKTPOOTPULIATENNBHOCTh U KJacCH(PHKAINS KOBAJEHTHBIX CBsI3€H MO 3TOMY MPHU3HAKY. TOJSIpHAS W
HETIOJIsIpHAsT KOBaJIeHTHbIE CBs3U. [TONSIPHOCTD CBSI3M M MOJISIPHOCTb MOJIEKYJbl. Croco0 mepeKphiBaHUs
3JIEKTPOHHBIX OpOuTanel u kiaccu(Pukaius KOBAJEHTHBIX CBSI3€H MO 3TOMY MPU3HAKY. G- U T-CBSI3U.
KpaTHOCTh KOBaJIEHTHBIX CBsi3eld WM KJjaccH(PUKauUss WX MO 3TOMYy NPH3HAKY. ONWHAPHBIC, IBOWHBIE,
TPOMHbIE, NOJYTOPHBIC. THUIMBI KPUCTANIMUECKUX PELIETOK y BEUIECTB C 3TUM TUIOM CBSI3U. aTOMHBIE U
MOJIEKYJIsIpHbIE. PU3HYECKHE CBONCTBA BEIIECTB C 3TUMU KPUCTAJUTMYECKUMU PEIIETKAMU.

OK 1-10

HNonnas xumunueckas cBs3b. KpaifHuil ciy4ail KOBaJeHTHOW MOJSIPHOM CBsI3U. MexaHn3M oOpa3oBaHus
MOHHOM cBsi3U. MOHHBIE KpUCTAINTUYECKHE PEUIETKU U CBOMCTBA BEIECTB C TAKUMU KPUCTAJIAMU.
Meranauyeckass XumMu4eckasi cBsisb. OcoObIil THIT XMMUYECKOHN CBSI3H, CYIIECTBYIOIIMIA B METaJJlaX W
crmaBax. Ee oTnuuus U CXOACTBO C KOBAJEHTHOM W MOHHOW CBs3siMu. CBOWCTBA METAJUIMUECKOM CBS3H.
Mertannnueckne KpUCTaJUIMYECKUE PEIIETKH U CBONCTBA BELIECTB C TAKMMHU KPUCTAJJIAMU.

Bonoponnasi xumuueckasi cBsi3b. MexaHusMm oOpa3oBaHusi Takoull cBsi3u. Ee ximaccuuxanus:
MEKMOJIEKYJIIpHAasT W BHYTPUMOJIEKYJSIPHAs BOJOPOAHBIE CBs3U. MOJIEKYJIIpHBIE KPUCTAIJIUYECKUE
pPEeLIeTKU Al 3TOro TUna CBA3u. PU3nyecKkue CBOWCTBA BEUIECTB C BOAOPOAHOM CBsA3bI0. buonornueckas
pPOJIb BOJOPOMHBIX CBsI3eH B OpPraHHM3AIUKM CTPYKTyp OuomonuMepoB. EnwnHas mpupona XHMHYECKUX
CBsI3€H. HAJM4Yue Pa3IMYHbIX TUIOB CBSA3€H B OJJHOM BELIECTBE, EPEX0A OAHOTO TUMA CBSI3U B APYrOW U T.
.

Komnuiekcooopa3zoBanme. [loHsAATUE O KOMIUIEKCHBIX coennHeHUsX. KoopaumHALMOHHOE YHCIIO
KOMIUTeKcooOpa3oBaTens. BHyTpeHHsss W BHeIHss cdepa KOMIUIEKCOB. HOMEHKaTypa KOMILIEKCHBIX
coequHenul. Ux 3HaueHue.




Tema 1.5. Monumepsl

Tema 1.6.
JdwncnepcHbie cuctemsl

Tema 1.7. Xumnyeckune
peakuunm

MpakKkTnyeckne 3aHATUA

B3avmogeincTeme MHOroaTOMHbIX CMUMPTOB C (PEeIMHIOBOW XUAKOCTbIO. KayecTBeHHbIe peakLnmn Ha NOHbI
Fe2+ n Fe3+..

HeopraHunyeckue nonumepbl. [lonumepbl — MNpPOCTble BeL,eCTBA C AaTOMHOW KpPUCTanM4vecKom
PEeLIeTKON: annoTponHble BUAOU3MEHEHUA yrnepoja (anmas, rpaut, kapbuH, ynnepeH, B3auMOCBHA3b
rmépuamsauum opbutaneld y artomMoB Yyrnepofa C MNPOCTPAHCTBEHHbIM CTPOEHUEM  a/IOTPOMHbIX
MoAuMUKaLmii); ceneH U Tennyp LEenovYeyHoro CTpoeHus. Monmmepbl — C/I0XHbIE BellecTBa C aTOMHOM
KpUCTaNINYyecKo peLleTKon: KBapl, KpeMHe3eM (AMOKCUAHbIE COEfLUMHEHUS KPEMHUSA), KOPYHA (oKcupg
alOMWUHNA) 1 aNlOMOCUIMKaTbI (NMofieBble wWnarthl, CNoga, KaonuH). Cepa nnactuyeckas. MuHepanbHoe
BOJIOKHO — acbecT.

OpraHu4yeckne nonuMepbl. Cnocobbl WX MNOAYYeHWUA: peakuuMnm MNOAUMEPU3ALUM WU peakuuu
nonnkKoHgeHcauun. CTpPyKTypbl MOMMMEPOB:  JIMHEWHble, pPa3BETB/IEHHbIE W  MPOCTPAHCTBEHHbIE.
CTpyKTypupOoBaHue MOMMMEPOB:  BYy/IKaHM3auUMA  KayyykoB, AybneHue 6enkoB, OTBepXAeHue
MONNKOHAEHCALMOHHbIX Nonmmepos. Knaccugumkaumnsa nonvMepos Mo pasiMyHbIM Npu3HaKam.

MoHATME O p[AucnepcHbIX cuctemax. Knaccuukauua [UCNEPCHBIX CUCTEM B 3aBUCUMMOCTU  OT
arperaTHoOro COCTOSIHUS AUCNEPCUOHHON cpefbl U AUCNEPCHON (asbl, a Takxke MO pasMepy MX 4acTuu,.
py6ogmcnepcHble CUCTEMbI: 3MY/IbCUU U CYCNEH3UWN. TOHKOAUCMNEPCHbIE CUCTEMbI: KOMMOUAHbIE (30711 1
refiv) N UCTUHHbIE (MONEKYNAPHbIE, MOJIEKY/IAPHO-UOHHbIE U WOHHbIE). ddekT TuHaana. Koarynaums B
KONonAHbIX pactsopax. CuHepesnc B rensx.

3HayeHMe [UCNEepPCHbIX CUCTEM B >XWMBOW W HEXMBOW MNpUpoAe W NPaKTUYECKOW >KWU3HU YesoBeKa.
OMy/NbCUU N CYCMEH3UN B CTPOUTE/NbCTBE, MULLEBONW W MeLULMHCKOW MNPOMbIWIEHHOCTN, KOCMETUKE.
Buonorunyeckne, MeAUUMHCKME W TEXHONIOrMYECKUe 30/1M. 3HavyeHue refeid B OpraHM3auumn >XXMBOWN
matepuu. buonormyeckue, nuuiesble, MeAULUHCKME, KOCMeTuyeckue renn. CuHepesnuc Kak (akTop,
onpeaenstoLWmnii CpoK rofHOCTU NPOLYKLMN Ha OCHOBe renei.

Knaccugpmnkauma XMMuyeckKnx peakuuin B OpraHMYeckorW WU HeopraHM4yecKom Xxumun. FoHATUE O
XUMUYECKON peakumn. Peakuun, wunaywine 6e3 WU3MEHEHUS KayeCTBEHHOr0 COCTaBa BELLeCTB:
annoTponusaumMa u u3omepusaumsa. Peakuuu, uayuime ¢ U3MEHEHMEM COCTaBa BELLECTB: MO YUCy W
XapakTepy pearvpyrowmx n obpasyrouimnxca BelecTB (pasnoXXeHus, COeAUHeHUs, 3amelleHns, obmeHa);
Mo U3MEHEHWUIO CTENEHEN OKUC/IEHUSA 3/IEMEHTOB (OKUCNNTENIbHO-BOCCTAHOBUTE/IbHbIE U HEOKUC/INTENIbHO-
BOCCTaHOBUTE/IbHbIE peakuun); Mo TennoBomy apekTy (3K30- U aHAOTepMuYeckume); no ase (romo- u
reTeporeHHbIe); Mo HanpasneHUto (obpatumbie M HeobpaTUMbIe); MO WUCNOMb30BaHWUIO KaTanmsatopa
(KaTanmMTMyeckne 1 HeKaTaIMTUYECKME); N0 MeXaHU3My (pafuKaibHble, MONEKYNIAPHbIE Y NOHHBbIE).
BepoATHOCTb NPOTEKAHUA XUMUYECKUX peaKLUnii. BHYTpPeHHAS aHeprus, aHTanbnua. TennoBon apgekT
XUMUYECKNX peakunii. TepmoxmMunyeckue ypaBHeHns. CTaHAapTHas 3HTanbnusa peakunini 1 obpasoBaHus
BellecTB. 3aKoH I". W. 'ecca u ero cneacTsmsa. SHTPONUS.

CKOpOCTb XMMUYECKUX peakuLMid. MoHATUE O CKOPOCTM peakuuii. CKOpOCTb rOMO- U reTeporeHHoMn
peakuuun. OHeprusa aktmeauuu. PakTopbl, BAUAIOLLME HA CKOPOCTb XMMMWYECKOMW peakuuun. Npupopga

1
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pearupyromux Bemects. Temneparypa (3akoH Bauat—I odda). Konnenrparnus. Katanusatopsr u kaTanms:
roOMO- U l"eTepOl"eHHbII\/'Ij X MEXaHU3MBI. q)epMeHTbI, X CPaBHCHHUE C HCOPraHUYCCKUMH KaTaJIu3aTOpaMu.
3aBUCUMOCTb CKOPOCTH peakLUii OT MOBEPXHOCTH CONPUKOCHOBEHHUS PEarnpyroliX BeIEeCcTB.

O0paTuMOCTh XUMHYECKHX peaknuil. XuMu4ueckoe paBHOBecue. [IoOHATHE O XMMHUYECKOM PaBHOBECHH.
PaBHOBecHbIE KOHUEHTpauuH. JIMHAMHYHOCTb XUMHYECKOTO paBHOBecHs. PakTOpbl, BIMSIOIINE Ha
CMeIIleHNe PaBHOBECHUS: KOHIIEHTpalus, naByieHue, remneparypa (nmpuauun Jle Illarense).

pakTuyeckue 3aHaTHSA
[TonyueHne KUCIOPOAa Pa3JIOKEHHEM MEPOKCHIA BOAOPOAA U (FMJTH) MEPMAHTaHATA KU,

Tema 1.8. PacTtBOpHI

Ilonsitne o pacrBopax. PuU3MKO-XUMHUYECKass NPUPOAA PACTBOPEHUs M PacTBOPOB. B3aumonelicteue
pacTBOpUTENST W PAaCTBOPEHHOro BemecTBa. PactBopumocTh BemecTB. (CrmocoObl  BbIpaXKEHUS
KOHLEHTPAaLUU PaCTBOPOB. MACCOBas NOJIs1 PACTBOPEHHOIO BELIECTBA

(IpoLIeHTHAsT), MOJISIPHASL.

Teopusi 21eKTPONUTHYECKOH AHcCOLUALIMN. MexXaHn3M AUCCOLMALMY BEUIECTB C Pa3JIMYHBIMU THIIAMU
XUMHYECKHX CBs3ei. Bkianm pycckMX y4YeHBIX B pa3BUTHE IPEACTABICHUH 00 3JIEKTPONUTHYECKON
muccouuanuy. OCHOBHbIE  MOJIOXKEHMsT TEOPUH  BJIeKTpoiuTHdecko  auccouuaimu. CreneHb
3NEKTPOJMTUYECKON Aucconnanuu M (akTopel ee 3aBUCUMOCTH. CHJIBHBIE M CPEIHHE 3JIEKTPOJIHTBHL
Huccoumanus Boabl. Bopmopoanelii nokaszarenb. Cpena BOAHBIX PAacTBOPOB BJEKTPOJIUTOB. Peaxiuun
00MeHa B BOJHBIX PAaCTBOPAX HJIEKTPOJIHTOB.

OK 1-10

I'uaposn3 kak o0MeHHbIH mnpouecc. HeoOpaTumblii THAPOIN3 OPraHMYECKUX W HEOPTAaHUYECKHX
COEAMHEHUIN M ero 3HaueHHe B MPAKTUYECKOH AeATeNbHOCTH denoBeka. OOpaTuMblii THAPOJIH3 COJEH.
Crynenuatelii rugponus. IlpakTtuueckoe NpuMeHeHHe ruaposusa. ['MApONNU3 OpPraHMYecKUX BeELIEeCTB
(OenkoB, KUPOB, YIIIEBOAOB, MOJUHYKICOTHNIOB, AT®) 1 ero OHOJOrHYecKoe U MPAKTUYECKOE 3HAYCHHUE.
OwmbuieHue sxupoB. Peakuus srepudukanmu.

pakTuyeckue 3aHaTHSA
IIpurorosneHne pacTBOPOB PA3INYHBIX BUAOB KOHIIEHTPALIUH.

Tema 1.9.
OxucauTeNnbHO-
BOCCTaHOBUTEJIbHbBIE
peaxkuuu.
DNEKTPOXUMUUYECKHE
MIPOLIECCHI

OxkuCIUTE/IbHO-BOCCTAHOBUTE/IbHBbIE peakuuu. CTeneHb OKUCIeHUs. BOCCTAaHOBUTENN U OKHCIIUTEIH.
OxuciieHWe W BOCCTAaHOBJIEHME. BakHeillne OKHCIMTENM M BOCCTAHOBHUTEIH. BOCCTaHOBHUTENIbHBIE
CBOICTBA METAJJIOB — MPOCThIX BellecTB. OKUCIUTENbHBIC U BOCCTAHOBUTEIbHBIE CBONCTBA HEMETAJIIIOB
— MPOCTBIX BEIIECTB. BOCCTaHOBUTENIbHBIE CBONCTBA BEIIECTB, OOPA30BAHHBIX 3JIEMEHTAMHU B HU3IIEH
(oTpunarenpHOl) cTeneHn okucieHus. OKHCITUTENbHbIE CBOWCTBA BEIIECTB, 00PA30BAHHBIX JJIEMEHTAMH B
BbICIIEH (TIOJIOKUTENBHON) cTermeHu OKuciaeHus. OKHUCIUTENbHBIE W BOCCTAHOBUTENIbHBIE CBOWCTBA
BENIEeCTB, 0OPA30BAHHBIX JIEMEHTAMH B MPOMEKYTOYHBIX CTEMEHSIX OKHUCIICHHSI.

Knaccupukauusi OKHCIANTEIbHO-BOCCTAHOBUTEIbHBIX  peakumii. Peakunn  MEXaTOMHOTO H
MEKMOJIEKYJIIPHOTO  OKUCJIEHUsA-BOCCTAHOBJICHHUs.  Peakimu  BHYTPUMOJNEKYJISIPHOTO  OKHUCJICHMS-
BOCCTAHOBJICHUsI. Peakuny CaMOOKUCICHHSI-CAMOBOCCTAHOBJICHUS (IHCIIPOIIOPLIMOHUPOBAHUS). MeETObI
COCTaBJICHUsS] YPABHEHUI OKHCJIUTEIHbHO-BOCCTAHOBUTEIBHBIX peakiuil. MeTon 3JIeKTpOHHOro OanaHca.
BnusiHne cpenpl Ha MPOTEKAaHUE OKUCIUTEIbHO-BOCCTAHOBUTEBHBIX MTPOLIECCOB.

OK 1-10
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XuMH4YecKHe HCTOYHHKH TOKA. DJIEKTPOIHbBIC TOTEHIIUANBL. Psl CTAHAAPTHBIX 3JIEKTPOIHBIX
MOTEHIUATIOB (3JIEKTPOXUMHUYECKUI psil HANPSKEHW MeTauioB). [ allbBaHMYECKHUE JJIEMEHTHI W
NpUHLHUIBI UX padoTel. CocTaBIeHNe rajJbBaHUUECKUX dj1eMeHTOB. OOpa3oBaHue ralbBAHUYECKHUX Tap MPH
XUMHYECKHUX MPOLIECCAX.

DJIEKTPOJIM3 PACIIIABOB H BOAHBIX PACTBOPOB 3J1eKTPoauToB. [Ipolecchl, npoucxoasiue Ha KaToie U
aHozie. YpaBHEHHUS 3JIEKTPOXUMMYECKUX MPOLIECCOB. DJIEKTPOJINU3 BOJIHBIX PACTBOPOB C HHEPTHBIMU
SJIEKTPOAAMU. JIEKTPOIM3 BOAHBIX pPAacTBOPOB C PpacTBOPUMBIMM 3jekTpomamu. IlpaxTuueckoe
IIPUMEHEHUE 3JIEKTPOJIN3A.

Tema 1.10.
Knaccuduxanus
BelecTs. IIpocTeie
BEILIECTBA

Knaccupukauusi Heopranmveckux BemectB. lIpoctbie u  cnoxksble BemectBa. OKCHIBL, HX
kiaccudukanus. ['mapokcunbl (OCHOBaHUS, KUCIOPOACOAEPIKALINE KHCIOThI, aM(POTEPHBIE THAPOKCHIBI).
Kucnotel, ux xiaccudpukanms. OcHoBanus, ux knaccuduranms. Coau cpenHue, KUCHble, OCHOBHBIE U
KOMILJICKCHBIE.

Mertanabl. [lonoxkeHne MeTauioB B MEPUOJUYECKONW CHUCTeMe M OCOOEHHOCTH CTPOSHHS HX aTOMOB.
[IpocThie BelmecTBa — METAJLIBL. CTPOEHUE KPUCTAIIOB M MeTaJuTMYeCKas XuMu4eckas cBs3b. OOmiue
(u3rYecKre CBOWMCTBA METAJJIOB U UX BOCCTAHOBUTEJIbHBIE CBOMCTBA. B3aUMOJEHCTBHE C HEMETAJJIAMU
(KUCTIOpOAOM, TajJIOTeHaMH, CepOi, a30TOM, BOIOPOIOM), BOJIOH, KHCIIOTaAMH, PACTBOPAaMH COJIEH,
OpPraHMYECKUMU BEIIeCTBAMU (CIUPTAMHU, TaJIoreHaIKaHAMH, (DEHOJIOM, KHCIIOTaMH), menodamu. OKCHIBI
U THIPOKCUIBI METAJJIOB. 3aBUCUMOCTb CBOMCTB 3THX COEIMHEHHI OT CTENEHEH OKUCIEHUS METaJIIOB.
3HaUYeHNe METAJIJIOB B PUPOJE U JKIM3HU OPTraHU3MOB.

Koppo3uss merannos. Ilonsitue koppozun. XuMu4ecKass KOPPO3Hs. DJEKTPOXUMHUUYECKAsT KOPPO3HsI.
CriocoObI 3ammThl MeTa/UIOB OT Kopposun. Ofmue crnocoOs! mosydeHus: MeTajuioB. MeTajuibl B Ipupoae.
Merannyprust U ee BUIbL MUPO-, THAPO- U 3JIEKTPOMETAIIYPrus. DJIEKTPOJINU3 PacIUlaBOB U PacTBOPOB
COEIMHEHHI1 METAJUIOB U €r0 NPaKTHYEeCKOe 3HAYEHHE.

Hemerannsbl. ITonoxenne HemetayuioB B llepuogudeckoil cucreme, OCOOCHHOCTH CTPOEHHUSI UX aTOMOB.
DneKTPOOTPULIATEILHOCTD. biiaropoiHbie ra3el. DIEKTPOHHOE CTPOEHHE aTOMOB OJIAarOPOIHBIX Ta30B U
OCOOEHHOCTH X XUMHYECKUX U (I)I/ISI/ILIGCKI/IX cBoiicTB. Hemeranabr — MMPOCTBIC BEILICCTBA. Hx aromHoe u
MOJIEKYJSIDHOE€ CTPOE€HHE HX. AJUloTponus. XHMHYECKHE CBOHCTBA HeMeTayutoB. OKHCIUTEIbHBIE
CBOICTBA. B3aUMOJEICTBUE C METAJJIaMU, BOAOPOAOM, MEHEE 3JIEKTPOOTPHULATENbHBIMH HEMETA/LIaMH,
HEKOTOPBIMH CJIOKHBIMU BCIICCTBAMMU. BoccranoputenbHBIE CBOMCTBA HEMETAJJIOB B peakuusx € q)TOpOM,
KHCJIOPOJIOM, CJIOKHBIMU BEIECTBAMH — OKHCIUTEISIMH (A30THOM M CEPHOHN KUCIIOTAMH H Ip.).

OK 1-10

Tema 1.11.
OcHoBHbBIE
HEOPTaHUYECKHUX
OpPraHUYECKHUX
COeTMHEHWH

KJIaCChbI

u

BOZlOpOZleIe COCAMHCHHUS HEMETAJJIOB. HonyquI/Ie aMMHaKa 1 XJIOPpOBOAOPOAAa CUHTE30M U KOCBCHHO.
®dusnueckue cBoiicTBa. OTHOIIEHHE K BOJZI€: KHCJIOTHO-OCHOBHBIE CBOMCTBA.

Oxcuapl U aHrUAPUABI KapOoOHOBBIX KHCAOT. Hecomeobpasywomme u coneodpasyrolnne OKCHUABL
KucnorHeie okcunpl, ux cBoricTBa. OCHOBHBIE OKCHIIBI, UX CBOHCTBA. AM(OTEPHBIE OKCHIIBI, UX CBOWCTBA.
3aBHCHMOCTb CBOWCTB OKCHJOB METAJIJIOB OT CTENEHH OKHCJIEHUs. AHTHUAPHUIBI KapOOHOBBIX KHUCJIOT Kak
AHAJIOTH KHCJIOTHBIX OKCHUIOB.

Kuciornl OPraHuv4e¢CKue H HEOPraHuveCKHue. Kucmorer B cBeTe TCOPUU BHGKTpOHHTquCKOﬁ
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aucconnanud. KHCIOTBI B CBeTe NPOTONUTHYECKOW Teopuu. Kiaccupukanmuss OpraHUYeCKUX U
HEOpraHum4yeckux Kucyior. O0Imue CBOMCTBA KHCIOT: B3aUMOACHCTBHUE OPTraHMYECKHX M HEOPTAHUYECKHX
KHCJIOT C MEeTaJUITaMH, OCHOOBHBIMU M aM(pOTEPHBIMH OKCHAAMHU M THAPOKCHIAMH, COJIIMHU, 0Opa3oBaHue
CJIOKHBIX 3(¢rpoB. OcOOEHHOCTH CBOHCTB KOHLIEHTPHUPOBAHHOM CEPHOM U a30THON KHCIIOT.

OcHoBaHusi opraHuvyeckne M HeopraHuyeckue. OCHOBaHUS B CBET€ TEOPUHU DBJEKTPOIUTHYECKOH | 1
mucconnanun. OCHOBaHHMSI B CBET€ MNPOTONUTHUECKOW Teopun. Kiaccudukanms oOpraHudeckux u
HEOPTaHWYECKUX OCHOBAaHUN. XMMUYECKHE CBOMCTBA LIEJIO4YEH U HEPACTBOPUMBIX OCHOBaHUM. CBOICTBa
OECKHCIIOPOIHBIX OCHOBAHWH: aMMHaKa 1 aMUHOB. B3anMHO€ BJIHsIHAE aTOMOB B MOJICKYJI€ AHWJIMHA.
AMQoTepHbIe OpPraHHYecKHe W HeOpPraHH4YecKue coequHeHHsi. AMQOTEpHbIE OCHOBaHHS B cBere | |
NPOTOJIUTUYECKOH TeopuHn. AMQOTEpHOCTP OKCHAOB U THAPOKCHUIOB TMEPEXONHBIX  METaJUIOB:
B3alMO/IEMCTBHE C KUCIOTAMH U LIEJOYaMH.
Coun. Knaccudpukaimst 1 xumuyeckne cBoiicTBa cojieil. OcOOEHHOCTH CBOWMCTB COlell OPraHUYeCKUX U
HEOPraHUYEeCKUX KHUCJIOT.
I'enHeTnueckasi ¢BsI3b MEKAY KJIACCAMH OPraHHYECKHX H HEOPraHu4ecKHx coeanHeHuil. llomsatue o | 1
TeHETUYECKON CBA3M U IEHETHUYECKUX PsilaXx B HEOPraHUYECKOW M OPraHUYeCcKOW XUMHH. | 'eHeTHueckue
psinbl MeTaiia (Ha IpuMepe KaJbIHsl U JKese3a), HeMeTaiuta (Cepbl M KPeMHUsI), IEPEXOAHOrO 3JIEMEHTa
(umnHka). I'eHeTHyUecKue psiibl M TEHETUYECKAs CBsI3b B OPraHNYECKOi XuMun. EAMHCTBO Mupa BEIIecTs.
IpakTuyeckue 3aHaATHSA 2
ITonyueHue xnO0poBOROPOAA U COJMSTHON KHUCIIOTBI, UX CBOMCTBA.
IlonyueHnue aMMuaka, €ro CBONCTBA.
KonTponbHast pabora 1
Tema 1.12. Xumus $-JIeMeHThI 2 OK 1-10

JJIEMEHTOB

Boaopoa. /[BoiicTBEHHOE MOJOKEHNUE BOAOPOAA B epuoandeckoit cucreme. Mzoronsl Bonopona. Tsoxenas
Bozia. OKHUCIUTENbHbIE U BOCCTAHOBUTENIbHbBIE CBOMCTBA BOAOPO/A, €ro MojyueHue U npumeHenue. Poib
BOJIOpPOJa B JKUBOHM M HEexxkuBOH mpupozne. Boxa. Ponp Boxmbl kak cpenoodpasyroInero BemecTBa KIETKU.
DKOJIOTUYECKHUE aCleKThl BOJONOJIb30BaHUS.

JuemenTbl IA-rpynnbi. Illenounerle Mmetaymibl. OO0masi XapakTEpUCTHKA INEIOYHBIX METAJUIOB Ha
OCHOBaHMM noJjiokeHus B Ilepuonuueckoit cucreme snemeHtoB JI. M. Menneneesa U CTpO€HUs aTOMOB.
[Tonyuenne, ¢pusnveckne M XMMHYECKHE CBOMCTBA IIEIOYHBIX MeTaIoB. KaTHOHBI MIENOYHBIX METAJIOB
KaK BaXHeWInass XuMudeckasi opMa UX CyIIECTBOBAHUS, PETYJSITUBHAS POJIb KATHOHOB KaJIMsl U HATPHSI B
>kuBOH KJeTke. [IpuponHbie coeIMHEeHNs HATPUS U KaJIUsl, UX 3HAYEHUE.

JuemenTbl IIA-rpynnbl. OOmast xapakTepHCTHKA INEIOYHO3EMENbHBIX META/NIOB M MAarHusl Ha
OCHOBaHMM noJioxkeHus B Ilepuonuueckoil cucreme snemeHtoB JI. M. MenneneeBa U CTpO€HUS aTOMOB.
Kanbuuii, ero monydenue, Gpusndeckre U XUMHUYECKUE CBOMCTBA. BarkHeHIne COSNMHEHUs KaJIbIWS, UX
3HaueHue u npumeHenne. Kanpiuii B mpupoze, ero OHoJorudeckas pob.
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pP-DJ1eMeHThI

AmroMuHuil. XapakTepuCTHKa aNlIOMUHHMS Ha OCHOBaHWM monokeHus B Ilepuonuueckoil cucreme
snemeHToB JI. 1. MenneneeBa u crpoeHust atoma. llonydenue, ¢pusndeckue M XUMHUYECKHUE CBOICTBA
aTrOMUHUA. BaxHelnne COeNMHEHUs alIOMUHMS, UX CBOWCTBA, 3HaueHue U npumeHenue. Ilpuponnsie
COEIMHEHUS ATFOMUHUS.

Yraepoa u kpemumii. O01iast XapakTeprCcTHKAa HA OCHOBAHWU UX TOJIOckeHUs B [lepuonmueckoii cucreme
. 1. MeHnneneesa u crpoeHus aroma. [Ipocteie BelecTBa, 00pa3oBaHHbIE STUMU djieMeHTaMu. OKCHUIIBI 1
TUIPOKCHUIBI yriieposa M KpeMHMs. Baxueiinue conmu yronbHOH M KpeMHHeBOM kucioT. CunmkaTHast
POMBIIIEHHOCTb.

I'anorenpl. O0mmas xapakTepUCTHKA TaJJIOT€HOB HA OCHOBAHMHM WX MoyokeHus B [lepronnyeckoii cucreme
snemeHTOB [[. 1. Menneneesa u cTtpoeHust aToOMOB. I'ajloreHbl — mpoCThIe BEIECTBA: CTPOCHUE MOJIEKY,
XUMHUYECKHE CBOWCTBA, MOJYyYeHUE U NPUMEHEHHE. BakHellne COeAMHEHMs] rajoreHOB, UX CBOWCTBA,
3HaueHue U npuMeHeHue. I anorensl B npupozae. buosioruueckas posb raJoreHos.

Xanbkorenbl. O0Imas XapakTepUCTHKA XaJbKOI€HOB HA OCHOBAaHMU WX mnojoxkeHws B [leproamueckoi
cucremMe snemeHtos Jl. M. Menneneesa U CTpOoeHHMs aTOMOB. XaJbKOT€Hbl — MPOCTbIE BEIIECTBA.
Annorpornusi. CTpoeHre MOJIeKYJT aJUIOTPOITHBIX MOIU(UKAINI 1 UX CBOWCTBA. [lomyueHue u npuMeHeHne
KHCJIOPOJZIa M Cepbl. XaJIbKOT€HbI B IPUPOJE, UX OMOJOTHYECKas POJIb.

ueMmeHTbl VA-rpynnbl. O01mas XapakTepuCTHKA 3JIEMEHTOB 3TOH IPYIITBI HA OCHOBAHUU UX TTOJIOJKEHUS
B [lepuonnueckoii cucreme sinemenToB [ 1. Menneneesa u ctpoeHus aroMoB. CTpOSHHE MOJIEKYJIbI a30Ta
U ajuioTpornHbix Moaudukanuii ochopa, mx ¢usnUeckne W XUMHUYECKHE CBOHCTBA. BomopomHble
coeanHeHUus 35eMeHToB VA-rpynmbl. Oxkcruael a3ota u pocdopa, cooTBeTCTBYIOINE UM KUCIOThL. Conu
5TUX KUCIOT. CBOMCTBA KUCIOPOAHBIX COENHEHHH a30Ta U Gocopa, UX 3HAYCHHE U MPUMEHEHHE. A30T U
dochop B mpupose, ux OHONIOrHIecKas poib.

JuemenTbl IVA-rpynnbel. OOmass XapakTepUCTHKAa 3JIEMEHTOB JTOW TIpyNmbl Ha OCHOBAHWH UX
nojoxenus B [lepuonnueckoii cucteme snementoB /. 1. Menneneesa u CTpoeHUs aTOMOB. Y TJIEPOI U €TI0
annorponust. CBOHCTBAa aJUIOTPONHBIX MOIU(HUKAIMNA yriepoaa, UX 3HaueHHue U npuMeHeHue. OKCUIbI U
TUAPOKCUIBI YIIIEpoaa U KPEMHUA, UX XUMUYICCKUE cponcrBa. Comnu erJ’IbHOfI U KPEMHHEBLIX KUCIIOT, UX
3HaueHue u mpumeHeHnue. [lpuponoodpasyromas posb yriaepona IJjisl *KHBOW U KPEMHUS ISl HEKUBOH
MPUPOIBL

d-DnemMeHTBI

Ocobennoctu crpoenus aromoB d-3iementoB (IB-VIIIB-rpymnm). Menb, LUHK, XpOM, K€JI€30, MapraHel
KaK MPOCTble BEIIECTBA, WX (U3MYECKHE M XUMHUYEeCKue CBOWCTBA. HaxokmeHue 3THX MeETajluioB B
npupoje, ux nonydeHue u 3HadueHue. CoenuHeHust d-3JIEMEHTOB ¢ Pa3IMYHBIMU CTETIEHSIMU OKHCIICHUSI.
XapakTep OKCUIOB U THIPOKCHIIOB STHUX SJIEMEHTOB B 3aBUCHMOCTH OT CTEIICHH OKUCJICHUs METaJlIa.

Ipakmuueckue 3anamus
HonyquI/Ie TMAPOKCHUOOB aJIOMUHUA U HUHKA, UCCICAOBAHUC UX CBOICTB.
ITonydeHue u uccienoBaHNe CBONCTB OKCHIIOB Cephl, yraepona, ¢hocdopa.
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Tema 1.13. Xumus B
JKU3HU 0011ecTBa

XumMusi M NPOM3BOACTBO. XUMHYecKas MPOMBILIUIEHHOCTb U XUMHYecKue TexHosoruu. Ceipbe ans
XUMHUYECKOH NPOMBILJIEHHOCTH. Boga B XMMHYeCKONW MPOMBIIIJIEHHOCTH. DHEPrust sl XUMHUYECKOro
npousBozcTBa. HayuHble NpUHLMIBI XUMHUYECKOTO TPOU3BOACTBA. 3aIlUTa OKPY KAIOLIEH Cpeabl U OXpaHa
TpyZda MpU XUMHYECKOM Mpou3BoacTBe. OCHOBHBIE CTaAUU XUMHUYECKOro mnpoussoacTsa. CpaBHeHue
IPOU3BOACTBA AMMHAKA U METAHOJIA.

XHMHS B CENBCKOM X03HCTBE. XMMHU3alLlUs CEJIbCKOrO XO3511CTBA U €€ HanpasieHus. PacTeHus u noysa,
MIOYBEHHBIH MMOTJIOLIAIOINUH KOMITIEKC. Y TOOpeHus U ux Kiaccupukauus. XMMUIECKHE CPENCTBA 3aIIHUThI
pactenmii. OTpuULAaTENIbHBIE ITOCIEACTBUS MPUMEHEHUs MECTHUHAOB U OoppOa ¢ HUMHU. XHUMH3ALUS
JKUBOTHOBOJCTBA.

XuMust H IKoJorusi. XHMHUYECKOE 3arps3HeHHe OKpyxkawomeil cpemsl. OxpanHa rugpocdeprl OT
XUMHYECKOro 3arpsisHeHus. OxpaHa TOYBBI OT XUMHUECKOro s3arps3HeHus. Oxpana armocdepsl OT
XUMHYecKoro 3arpsisHeHus. Oxpana ¢uopel u (ayHbl OT XMMHUYECKOrO 3arpsi3HeHus. buorexHonorus u
TeHHAs! UHXXEHEPHsI.

XuMusi U MOBCeAHEBHAsA KU3Hb 4eaoBeka. /lomamHsasa antexka. Mowuiyue U YUCTIIIUE CPEACTBA.
Cpenctea 60pbObI ¢ OBITOBBIMU HACEKOMBbIMH. CpencTBa JTUYHONH TMTHEHBI U KOCMETHKH. XUMUS W TTHUIIA.
MapKupOBKH yIaKOBOK MHUIIEBBIX U TUTUEHUYECKUX MPOIYKTOB M YMEHHUE UX YUTATh. JKOJOTHUS JKIJIULIA.
XUMUS U T€HETHKA YEJIOBEKA.

Oprannyeckasi XUuMHus

Tema 2.1. IIpenmer

OPraHUYeCKON XUMHHU.

Teopust crpoenus
OpPraHuvYeCKux
COeAVHEHUN

Ilpeamer opranuueckoii xumuu. IloHATHE 00 OpPraHMYECKOM BEIIECTBE M OPraHMYECKOW XUMHH.
KpaTkuii ouepk HCTOpUHM pPa3BUTHUSI OpraHHYecKOoW xumuH. Buranmsm u ero kpyuenue. OcobeHHOCTH
CTPOEHHMsI OPTraHMYECKUX coeauHeHuil. Kpyrosopot yriaepoaa B npupoze.

Teopusi crpoeHusi oprannvyeckux coeauHeHuii A. M. Byraeposa. Ilpeanoceuiku co3naHus TeOpUH
ctpoenust. OCHOBHbIE NOJ0XkeHUs: Teopun crpoerust A. M. bytneposa. Xumuueckoe cTpoeHue U CBOMCTBa
opranudeckux Bemects. [lorstue 06 nzomepun. CriocoOwr 0TOOpaskeHs! CTPOSHUST MOJIEKYJIbI ((PopMyIbI,
mozenu). 3HaueHue Teopun A. M. ByrtnepoBa nnsi pa3BUTHS OPraHMYECKOH XHUMHUA M XUMHUYECKHX
nporao3oB. CTpoeHwe artoma yriepoga. OJEKTPOHHOe o0mako u opburtanb, S- U p-opOUTANH.
DONeKTPOHHbIE U 3JEKTPOHHO-rpaduveckne (pOpMysibl aTOMa YIJIepofa B OCHOBHOM M BO30Y)KIECHHOM
coctosiHMsX. KoBaneHTHAs XMMUYeCKast CBSI3b U €€ Kilaccu(uKanus 1o crnocoly nmepekpreiBaHus opouTaneit
(c- u m-ces3m). [lonsTre rubpunnzanuu. Pasamudble TUIIBI THOpHAN3ALUHN U (HOpMa aTOMHBIX OpOUTaNeH,
B3aHMHOE OTTAJIKMBAHHE TMOPUAHBIX OpOUTANEH M UX PACIIONIOKEHUE B MPOCTPAHCTBE B COOTBETCTBUU C
MHHHMYMOM 3Hepruu. I'eoMeTpusi MOJIEKyJl BeIlecTB, 0Opa30BaHHBIX aTOMAaMH YyIJIEpOoAa B Pa3IMYHBIX
COCTOSTHUSIX THOPHAM3AIHH.

OK 1-10
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Knaccudukauus oprannveckux coequmHeHuii. Knaccngpukanus opraHn4ecKux BELIECTB B 3aBUCHMOCTHU
OT cTpoeHusi yrieponHoil nemu. Ilonstue (yHKkUMOHANBHOHN rpymmbl. Knaccudukamms opraHMYeCKUX
BEIIECTB 110 TUITY (YHKIIMOHAIBHOHW IPYIIIBL

OcHOBbI HOMEHKJATYPbI OpPraHHYecKHX BellecTB. TpuBHalbHble Ha3zBaHusA. PalyoHasbHas
HOMEHKJIaTypa Kak mnpenmecrseHHuna HomeHkiaatypbl [UPAC. Homenknarypa IUPAC: npuHUUIBI
0o0pa3oBaHMsI HAa3BaHWH, CTAPIIMHCTBO (YHKIHOHAJIBHBIX TPyII, WX OOO3HaueHHe B mpedukcax u
cyhdukcax Ha3BaHWI OPraHUYECKUX BEIIECTB.

Tunbl XUMHYECKHX CBsI3eii B OPraHMYecKUX COeJHHEHHSIX H crmoco0bl ux paspbiBa. Knaccudukarus
KOBQJIEHTHBIX CBsI3€Hl MO 3JIEKTPOOTPHLATENIPHOCTH CBS3aHHBIX AaTOMOB, CHoco0y MepeKpbhIBaHUs
opOuTaned, KpaTHOCTH, MeXaHHW3My oOOpazoBaHus. CBsi3b TNPHUPOABI XUMHUYECKOH CBS3M C THIIOM
KPHUCTAJUTMYECKOH PEIIeTKH BEIeCTBa U ero (PpU3NYeCKUMU CBOMCTBAMH. Pa3pblB XUMHUYECKOH CBS3HM Kak
nporecc, oOparHblii ee oOpa3oBaHHIO. [ OMONMTHUECKHI M TETEPONUTHUECKUI pa3pbIBBI CBsi3eH, WX
COIOCTaBJIEHHE C OOMEHHBIM U JOHOPHO-aKLENTOPHBIM MeXaHW3MaMH WX oOpaszoBanus. [lonsatne
cBOOOHOTO pajuKaa, HyKJIeO(QUIbHOU U 3JIeKTPO(UITBHON YaCTHIIBL

Knaccupukanus peakumii B opraHudeckod xumuu. [IoHSTHE O THMaX M MEXaHM3MaxX pPEaKUUNA B
opranuueckoit xumun. CybOctpar u pearenr. Knaccudpukaums peakimii 1Mo HU3MEHEHHIO B CTPYKType
cybcTpara (mpucOeqMHEHNE, OTIICIUICHUE, 3aMeleHne, U30MepH3alHs) U THITy peareHTa (pajuKajbHbIE,
HYKJICOPHUITbHBIE, SJIEKTPOQUITBHBIE).

Peakunn npucoenmnenust (AN, AE), snumunuposanus (E), samemenus (SR, SN, SE), uzomepusarmm.
PasHOBUOHOCTH peakUUil KaXAoro THIA: TUAPUPOBAHUME M JErUAPUPOBAHUE, TAJOTCHHPOBAHHE U
JeraJIOreHUPOBaHNe, TUApaTalus U AEerUApaTalys, THAPOraJIOTeHUPOBAHUE U JAEeTUAPOrajOreHupOBaHue,
MOJIUMEPU3aLUs U MOJMKOHACHCALUS, neperpynnupoBKa. Ocobennoctu OKHUCJIUTENIBHO-
BOCCTAHOBUTEJIbHBIX PEAaKLUil B OpraHUYeCKON XUMHUH.

CoBpemMeHHbIe NpeACTABJEHHS 0 XHMHYECKOM CTPOEHHMH OpraHuYeckux BemecTB. OCHOBHbIE
HanpaBJieHus: pa3BuTusi Teopuu ctpoeHuss A. M. bytneposa. M3omepus opraHuyeckux BeELIECTB U €€
Buabl. CTPYKTypHasi M30MepHs: MEKKJIAcCOBasl, YIJIEPOAHOTO CKeJeTa, IMOJIOKEHUs] KPaTHOH CBA3M U
¢yHkunonanpHOH rpynnel. [IpocTpaHCTBEHHAs H30MepHUs: TeOMeTpHUecKass W onTudeckas. llonatne
aCUMMETPUYECKOrO LEHTpa. buojornyeckoe 3HAUYE€HHE ONTUYECKOM H30Mepuu. B3auMHOe BiusHHE
aTOMOB B MOJIEKYJIaX OPTaHMYECKHX BEINECTB. DJIEKTPOHHbIE 3(P(HEKTBl aTOMOB M aTOMHBIX TPYI B
OpPraHUYeCKUX MoJiekynax. WHAYKIUOHHBIA 3(QEeKT, TMOJIOKUTENbHBI W OTPHLATENbHBIA, €ro
ocobenHocTH. Mesomepubiii 3ddext (3dpdexr conpsikenus), ero ocoOeHHOCTH.

IIpakTHYeckHe 3aHATHS.
OOHapy>keHue yriepoaa 1 BOAOPOIa B OPraHUIECKOM COCTUHEHHH.
Obnapy:kenue rajoreHos (npoda beinbmreiina).

Tema 2.2. IIpenenbHbie
yTJIEBOOPOAbI

TI'omosornueckuii psix ajnxkanos. Ilorsatue o6 yrieBomoponmax. OCOOEHHOCTH CTPOEHUS MpPenebHbIX
yIIeBOAOPOAOB. AJKaHbl Kak MPEACTaBUTENU IPEENbHBIX  YIVIEBOAOPOAOB. JEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJIbI METaHa U APYIUX aJKaHOB. ['OMONOrMYecKuil psx U U30MEpHsi
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napadpuaoB. HopmanbHOe W pa3BeTBICHHOE CTPOCHHME YIJIEPOMHON wermu. HoMeHkiaTtypa ajlkaHOB H
AJKUJIbHBIX 3aMecTuTeNne. Pu3ndeckue CBONCTBA aJKaHOB. AJIKaHbBI B TPUPOJE.

Xumuueckue cpoiictBa anakaHoB. Peakimu SR-tuma: ranorenmposanme (padotet H. H. Cemenona),
HuTpoBanue nmo KoHoBanoBy. MexaHH3M peakLuH XJOPHPOBaHHs ajKaHOB. Peakuuu neruaprUpOBaHMUS,
rOpeHMsl, KaTATUTUYECKOTO OKHUCJIEHHs ajKaHOB. KpEKWHr ajKaHOB, pa3jiM4Hble BUIbl KPEKHHIa,
NpUMEHEHHE B TPOMBbILIIEHHOCTH. [TMpoNu3 1 KOHBEepCHS METaHa, U30MEPH3aLIUs aJTKAHOB.

IIpumeHenne u cnoco0bl moaydeHusi ajakaHoB. OOnacTu npumeHeHus ankaHoB. JlabopatopHble
crocoOBI OJYYEHHUs aJIKAHOB: CHHTe3 Bropua, nexkapOokcunpoBaHue, THAPOIN3 KapOnia aoMUHHSL.

Huxnoankanbl. ['oMoNOrndeckuii psii 1 HOMEHKJIATYpa LUKIOATKAHOB, X obmas Gopmyia. [lorstre o
HaIpsDKEHUW LUKIa. M30Mepus HUKIOATKAHOB: MEXKJIACCOBAs, YIJIEPOAHOIO CKEJeTa, FeOMETPUYECKas.
[Tonyuenne u ¢puznyUecKre CBOMCTBA LIMKJIOAIKAHOB. X UMHUYECKHE CBONCTBA HHKJIOATKaHOB. Crnennduka
CBOICTB LMKJIOAIKAHOB C MajblM pa3sMepoM LUKIa. Peaknuu NOpUCOENVHEHUS U PagUKAIBHOIO
3aMELICHMS].

IIpakTHYeckHe 3aHATHS.
[Tonyuenne MeTaHa M U3yUYE€HUE €0 CBOWCTB: TOPEHHs], OTHOIIEHHS K OpPOMHOH Boze U
PacTBOPY NMEPMAHIAHATA KAJIUSL.

Tema 2.3. DTHIIEHOBEIE
U IUEHOBELIE
YTJIEBOJOPOIBI

I'omonornueckuii psiag ajJKeHOB. DJEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJIbl dTUJIEHa U
ankeHoB. l'omonornyeckuii psg u obmas GopMyiia ajikeHOB. M3oMepusi STHIEHOBBIX YIJIEBOAOPOIOB:
MEKKJIACCOBAsi, YTJIEPOJHOrO CKeJeTa, MOJIOXKEHUsT KPaTHOH cBs3M, reomerpudeckas. OcobeHHOCTH
HOMEHKJIATypbl 3THJICHOBBIX YIJIEBOJOPOAOB, Ha3BaHUs BAXKHEWINHUX paaukanoB. Pusnueckue CBONCTBA
AJIKEHOB.

XHMH4YECKHE CBOMCTBA AJKEHOB. JNEKTPOPUMIBHBIA XapakTep peakUuid, CKJIOHHOCTb K pPEaKLUsIM
MPUCOCUHEHNs], OKHUCIeHMs, nonuMmepusauuu. IlpaBuno MapkOBHHKOBA M €r0  3JEKTPOHHOE
o0ocHOBaHME. Peakium TrajJOreHupOBaHMs, THIPOTAJOTCHUPOBAHUS, THMAPATALM, TUAPHUPOBAHUS.
Mexanusm AE-peakuuii. [lonsTie o peakuusax noiaumepusauuu. I'openue ankeHoB. Peakliuu oOKHCIeHUs B
MSTKHX W JKECTKHX ycioBHsix. Peakumsi BarHepa m ee 3HaueHue misi OOHapy)KEHHUS HEIMpPEIENbHBIX
yIIeBOAOPOAOB, MOJy4YeHUs1 riukojied. IIlpuMeHerne u cnocoObl monyueHust ankeHoB. Hcmonmb3oBaHue
BBICOKOW PEaKIIMOHHON CTOCOOHOCTH aJKEHOB B XMMHUYECKON MPOMBIIUIEHHOCTH. [IpriMeHeHe STuieHa u
npornmiieHa. [IpoMbIIUIeHHbIE CIIOCOOBI TONYyYEHUs] ajJKeHOB. Peakumy IeruapupoBaHUS M KPEKUHTra
ankeHoB. JlabopaTopHbIe CTOCOOBI OJYUEHUS AJIKEHOB.

Ankaguenbl. [loHsTne W knaccudukanys JUEHOBBIX YIJIEBOAOPOIOB MO B3aUMHOMY PACIIOJIOKESHHIO
KpaTHbBIX CBsi3ell B Mojiekysie. OCOOEHHOCTH 3JIEKTPOHHOTO U MPOCTPAHCTBEHHOTO CTPOSHUS COTPSKEHHBIX
nueHoB. [loHsATHE O T-3JIEKTPOHHOU cucteMe. HoMeHKIaTypa NHEHOBBIX YriieBoAopoaoB. OcobeHHOCTH
XUMHYECKUX CBOMCTB COMNPSKEHHBIX JUEHOB KaK CJEACTBUE UX B3JIEKTPOHHOrO crpoeHus. Peakuuu 1,4-
npucoenunenus. [lomumepusanus nueHoB. CriocoObI MONyUeHUs! AUSHOBBIX yrieBonoponos: padote C. B.
Jlebenena, neruapupoBaHUe aJIKAHOB.
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OcHOBHbIE TNOHSITHS XHMHH BBICOKOMOJIEKYJSIDHBIX COeIHMHEHHIT (Ha TpUMepe MNPOAYKTOB
NOJMMEPH3AIMY AJIKEHOB, AJKaJUEHOB M HX TaJIOTEHIPOM3BOAHBIX). MOHOMEp, NOJHMEP, pPEeaKus
MOJIMMEPU3aLUH, CTENEHb MOJMMEpPU3ALUU, CTPYKTYPHOE 3B€HO. THIBI MONMMEPHBIX LIETECH: JUHENHBIE,
passerBieHHble, cmuThle. [IoHaTHE O CcTepeoperynsapHbIX nonuMmepax. IlomuMeps! TepMONIaCTUYHBIE U
TepMmopeakTusHble. IIpencTasienne o miacTMaccax U ssnactomepax. Ilonms3TuieH BBICOKOTO M HHU3KOTO
JABJIEHUs], €ro CBOMCTBA U npuMeHenne. Karanusaropsl Llurnepa—Harra.

IIpakTHyeckne 3aHATHS.

[Tonydyenue sTUNIeHa neruapaTaluei STUIOBOrO CIUpPTA.

BsaumoneticTeue sTriieHa ¢ OpOMHOI BOAOMH, paCTBOPOM MEPMAHTAHATA KaJIHsl.
CpaBHeHUE IJIAMEHHU 3TUIICHA C MJIAMEHEM MPeeIbHbIX YIIIEBOJOPOIOB (METaHa,
nponaH-0yTaHOBOH CMeCH).

Tema 2.4.
AlleTUIEHOBEIE
YTJIEBOJOPOIBI

I'omoniornueckuii psii ANIKHHOB. DJIEKTPOHHOE U IMPOCTPAHCTBEHHOE CTPOEHHE alleTHJIeHAa U APYTuX
ankuHOB. ['oMomormueckuiéi psg u obmas ¢opmyna ankuHOB. HOMEHKIaTypa aleTHIIEHOBBIX
yriesoaopoaos. Msomepust MexXkIaccoBasi, yriepOgHOro CKeJeTa, MOJOKEHNs] KPATHOM CBSI3H.

XHMHYeCKHE CBOHCTBA U MpUMeHeHHe ANKHHOB. OCOOCHHOCTH peakuuil MPUCOENUHEHHSI 110 TPOWHON
yraepoa-yriepogHoin  cBasu.  Peakumsi Kydeposa. IlpaBuno MapkOBHUKOBA MNPUMEHUTENBHO K
arerwieHaMm. [logBHKHOCT aToma Bomopoaa (KUCIOTHBIE CBOHCTBa ankuHOB). OKHCIEHHE AJKHUHOB.
Peaxius 3enunckoro. IlpuMeHeHne aleTHIEHOBBIX YINIEBOAOPOIOB.

Honyuenune aaxkuHoB. IlonyyeHne aneTuieHa MUPOJIN30M METaHa U KapOUIHBIM METOJIOM.

Tema 2.5.
Apomartuueckue
yTJI€BOOPObI

I'omosnoruyeckuii psaag apenos. beHson kak npeacrasuresb apeHOB. COBpeMeHHbIE MpenCTaBieHus: 00
SNIEKTPOHHOM M MPOCTPAHCTBEHHOM CTpoeHHMH Oenzona. OOpa3oBaHHEe apOMATHYECKOH 7M-CHCTEMBL.
l'omonorn OenH3oja, WX HOMEHKJATypa, oOmas ¢opmyna. HomeHknaTypa myisg IHU3aMEEHHBIX
NPOM3BOJIHBIX OEH30JIa. OPTO-, METa-, apa-pacnookeHe 3amecTuTeneil. Pusnyeckre CBONCTBA APEHOB.

XHMHYeCKHE CBOMCTBA apeHOB. lIpumepnl peakiuii 3JeKTPOYUIBPHOrO 3aMeINeHHs: TaJOreHUPOBAHMS,
ankunupoBanust  (kartanmmuzaropbl  @punens—KpadTca), HuTpoBaHMs, cyiabdupoBaHus. Peakuuun
THAPUPOBAHUS M TNPUCOEAMHEHHUs] Xjiopa K OeHzoiy. OcoOEHHOCTH XMMHUYECKMX CBOWCTB T'OMOJIOTOB
OeHzoma. B3aumHOe BIMsAHHME aTOMOB Ha TPUMepPE TOMOJOroB apeHoB. OpHEHTaUMs B PEAKIHAX
snekrpodunbHOro 3amerenns. Opuenrantsl I u 1l pona.

Ilpumenenne u mnoaydeHue apeHoB. IIpuponHele HCTOYHUKHM apPOMATUYECKHX YIVIEBOAOPOAOB.
ApomaTH3auus aJKaHOB U IUKJIOAJKAHOB. AJIKMInpoBaHue OeH3omna.

Tema 2.6. IIpuponnsie
HUCTOYHUKU
YIJIEBOAOPOIOB

Hedrb. Haxoxnenne B mpupoze, coctaB u ¢usndeckue cpoiictea Hedru. TommmBHO-3HEpreTHyeckoe
3HaueHne Hedtu. IlpombrnenHas nepepaborka Hedru. Pextndukanms HedTH, OCHOBHBIE (ppakiuu ee
pasznerneHus, X Ucnojb3oBaHue. Bropuunas nepepadorka HedrenmponykToB. PekTndukanus masyra npu
YMEHbIIEHHOM aaBieHnd. Kpexkunr HedrenponykTos. Pa3znudnsie Buabl kpekuHra, padotel B. I' Illyxosa.
Hzomepuszanus ankaHoB. AJKUIMPOBAHUE HENMPEAEIbHBIX yriIeBOAOponoB. Pudopmunr HedrenponykToB.
KadectBo aBTOMOOMIBbHOrO TONBa. OKTaHOBOE YHCIIO.

IIpupoansblii 1 nonyTHbIA HedTsiHOH raspl. CpaBHEHHE COCTaBa MPUPOAHOrO M MOMYTHOIO Ia3oB, UX
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MPAKTUYCCKOEC UCITOJIB30BAHUE.

Kamennbiii yroabs. OCHOBHBIE HalpaBJICHUs HCIIONb30BaHMUS KaMeHHOro yrist. KokcoBaHue KaMEeHHOTO
YIS, BaXKHEHINHME MPOAYKTHI 3TOrO IpoIecca: KOKC, KaMEHHOYrojibHas CMOJa, HAACMOJIbHAs BOZA.
CoenuHeHus1, BeIAEISIEMbIE N3 KAMEHHOYTOJIbHOM cMOJIBL. [IpONyKTHI, IONTydaeMble U3 HaJICMOJIbHOM BOJIBI.
DKOJOrHYeCKHe aCIEeKThl TOObIMH, MEPEePadOTKH U UCTIOJIb30BAHMSI TOPIOYUX HCKOMAEMBbIX.

Tema 2.7.
I'unpokcunbHbie
COE€IUHEHUS

Crpoenne u kaaccupuxanus cniupros. Kinaccudukanus CiupToB MO TUIY YIIIEBOAOPOAHOTO PaaHKania,
YUCJy TUAPOKCUJIBHBIX TPYII U TUIY aToMa yIJepoAa, CBA3aHHOIO C TUAPOKCUJIBHON TIPYIION.
DJIeKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHNE T'MAPOKCUIIbHON Ipynbl. BiausiHue cTpoeHust CnupToB HA UX
¢dusmyeckue CBOWCTBA. MEXMOJIEKYJISIpHAST BOAOPONHAST CBs3b. | OMOJIOTUYECKUIN psil MpeaeiabHbIX
OJTHOATOMHBIX CITUPTOB. MI30MepHsi 1 HOMEHKIIATypa aJIKaHOJIOB, UX obiias opMyda.

XHMHYeCKHE CBOWCTBA AJIKAHOJIOB. PeakimoHHas CrIOCOOHOCTH MpPEIENbHBIX OAHOATOMHBIX CIHPTOB.
CpaBHeHHE KHCJIOTHO-OCHOBHBIX CBOICTB OpPraHMYeCKMX M HEOPraHWYeCKUX COEeIMHEHUH, coaep KalluxX
OH-rpynmy:  KHCIIOT, OCHOBaHMiH, aM(pOTEpPHbIX COeAMHEHWH (Boxel, crupToB). Peakuwmwy,
MOJATBEPKIAIOLINE KHUCIOTHBIE CBOWCTBAa CHUpTOB. Peakuuu 3aMelieHUs] TUAPOKCUIBHON TIPYIIIbI.
MeskMoneKyIsipHasl IeruapaTalusi CIUPTOB, yCJIOBHsS 00pa3oBaHus MpocThiXx 3¢upos. CroxHble 3¢(uph!
HEOPraHMYEeCKUX M OPTaHHUYECKUX KHUCIOT, peakuuu stepudurannn. OKUCICHHE W OKUCIHUTENbHOE
IerupupoBaHue CIIUPTOB.

Cnoco0bl moayuyeHusi cnuprToB. [uaponn3 ranoreHajdkaHoB. [ uapartanus ajkeHOB, YCIOBUSI €€
npoBeneHs. BoccraHoBneHNe KapOOHMIIBHBIX COSAMHEHUH.

OtpenbHbIe NpeaCcTABUTEIM AJKAHOJI0B. MeETaHOJ, €ro NpOMBIIIIEHHOE TMOJyYeHHEe U NPUMEHEHUE B
NPOMBIIIIEHHOCTH. bronornyeckoe neticteue Meranona. Cnenuduyeckre crnocoObl MOMyUEHHs STHIIOBOTO
crnupra. PU3HOIOrN4ecKoe EeHCTBHE STAHOIA.

MHoroaromuebie cnupThl. M30Mepus 1 HOMEHKJIATYpa NPEACTABUTENEH ABYX- U TPEXAaTOMHBIX CIIUPTOB.
OCOOEHHOCTH XMMHUYECKHX CBOWCTB MHOTOATOMHBIX CIIMPTOB, HUX Ka4deCTBEHHOE OOHapyKEHHeE.
OTnenbHblE TPENCTABUTENN: STUJICHIVIMKONb, TJIHLEPHUH, CHOCOOBI WX TMOJYYEeHHUs, MPAKTHIECKOe
MIPUMEHEHUE.

®eHoJsI. DIEKTPOHHOE M TNPOCTPAHCTBEHHOE CTpoeHHe (eHona. B3anMHOe BiHsiHHE apOMaTH4eCcKOro
KOJIbLIAa ¥ THAPOKCHJIbHOW rpynmbl. XUMHYECKHE CBOWCTBA (peHONa Kak (PYHKIHS €ro XHMHYECKOTO
crpoenusi. bpommpoBanue QenHona (KauecTBEHHAs pPEaKLMs), HUTPOBaHME (TMUKPUHOBAS KHUCJIOTA, €€
cBOlicTBa U mpuMeHeHne). OOpa3zoBaHMe OKPAIIEHHBIX KOMIUIEKCOB ¢ HOHOM Fe3+. Ilpumenenue ¢eHona.
ITonyuerne GpeHoIa B MPOMBIIIJICHHOCTH.

IpakTuyeckue 3aHaATHS

H3yueHue pacTBOPUMOCTU CIUPTOB B BOJIE.

OxucneHue CupTOB Pa3IMYHOIO CTPOCHUS XPOMOBOH CMECHIO.
ITonyuenne ausTrioBoro 3¢upa. [lonyyerne roumnepara Menu.
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Tema 2.8. Anpnerunbl
U KETOHBI

I'omosiornyeckue psagbl aabaeruAoB M KeToHOB. IloHsTne 0 KapOOHHJIBHBIX COEAMHEHUSX.
DNeKTPOHHOE CTPOeHHE KapOOHMJIBHOH rpymmbl. M3oMepust U HOMEHKJIATypa aibIerHAOB M KETOHOB.
dusnueckue cBoicTBa KapOOHMIBHBIX COSTUHEHUH.

XHMHYEeCKHE CBOHCTBA aJIbAErHI0B M KeTOHOB. PeakimoHHass CcrnocoOHOCTh KapOOHHMIIBHBIX
coequHeHUl. Peakiuu OKHCJIEHMsI albJeruioB, KaueCTBEHHbIE pPEakLuM Ha ajbAEeTUAHYIO TpyIMIy.
Peaknun noymkonneHcarmu: obpazosanue GeHosoGopMaNbIerHIHbIX CMOJI.

IIpumeHeHnne u noJiyueHHe KAPOOHUIBHBIX coeAMHeHMii. [[puMeHeHne anbpIernIoB 1 KETOHOB B OBITY U
NPOMBIIIJIEHHOCTH. AJBAETHIbI U KeTOHbl B mpupoae (3¢upHele macna, ¢epomonsl). Ilomyuenue
KapOOHUJIBHBIX COCIMHEHUH OKHCICHHEM CIIMPTOB, THApATALUEH aJKHMHOB, OKHUCJIEHHUEM YIIEBOAOPOIOB.
OTnenbHbIe MPEACTABUTENN AJIbACTHIOB 1 KETOHOB, CIICU(pHUECKUE CITOCOObI X MOTyUEHHs] U CBOWCTBA.

pakTuyeckue 3aHaATHSA

H3ydeHne BOCCTAHOBUTEIBHBIX CBOWCTB alIbACTHIOB: PEAKIIHS «CepeOpsIHOTO 3epKaiay,
BOCCTaHOBJeHHE ruapokcuaa meau (11).

Bsanmopeticteue Gopmaibaeruaa ¢ THaApoCcyIbGUTOM HATPHSI.

Tema 2.9. KapboHoBbIe
KHUCJIOTBI u ux
NIPOU3BO/IHBIC

TI'omosiornyeckuii psix nmpeaejbHbIX OJHOOCHOBHBIX KAPOOHOBBIX KHCJIOT. IloHATHE O KapOOHOBBIX
KHCJIOTaX U UX KJacCU(pHUKAIMs. DJIEKTPOHHOE M NMPOCTPAHCTBEHHOE CTPOCHHE KapOOKCHUIBHON TPYIIIBL
I'omonoruyueckuii psia npenebHbIX OJHOOCHOBHBIX KapOOHOBBIX KHUCIIOT, UX HOMEHKJIATypa U M30MEpPHSs.
MekMONIeKyIIpHbIE BOAOPOAHBIE CBSA3M KapOOKCHIIBHBIX TPYIMIL, UX BIMsSHHE Ha (PU3NYECKHE CBOWCTBA
KapOOHOBBIX KHCIIOT.

XumMuyeckue cBONCTBA KAPOOHOBBIX KHUCJIOT. Peakiiny, WUTIOCTPUPYIOLINE KUCJIOTHBIE CBOICTBA U MX
CpPaBHEHHE CO CBOWMCTBAMH HEOpPraHMYecKHMX KucioT. OOpa3oBaHHMe (PYHKIHMOHAJIBHBIX IPOU3BOIHBIX
KapOOHOBBIX KHCIOT. Peaknmm sTepudukanun. AHrUApUAbBl KapOOHOBBIX KHCIIOT, UX TMOJYYEHHE U
MIPUMEHEHUE.

Cnoco0bl mosiyyeHusi KapOOHOBBIX KHCJIOT. OTaenpHbIe TNPEACTABUTENM W HX 3HadeHue. OOmue
CHOCOOBI TMOJIYYEHHsI: OKHCJECHHE AJIKAHOB, AJKEHOB, MEPBUYHBIX CIHUPTOB, aNbAETHIOB. BakHeine
NPEACTABUTENN KapOOHOBBIX KHCJIOT, UX OHONOrn4eckas poJsib, crenuuyeckue CriocoObl MOJTyYEHHS,
CBOICTBA U MPUMEHEHHE MYypPaBbHHOW, YKCYCHOH, NAJbMUTHUHOBOM M CT€apUHOBOH, AKPHUJIOBOU H
METAKPHJIOBOW; OJICMHOBOM, JJMHOJICBOW U JIMHOJICHOBOM, aBeJIeBOM; OEH30MHON KHUCIIOT.

Cnoxnble 3¢upbl. CTpoeHHE W HOMEHKJIATypa CJIOXHBIX 3(PHUPOB, MEXKKIACCOBAas H3OMEpUS C
kapOOoHOBBIMH ~ kucioTtamMu. CrocoObl  modydeHus: ClIokHbIX 3¢upoB. OOpaTHMOCTh  peakLUuu
sTepuduKaniy U GaxTOpsl, BIUSIOMNE Ha cMeleHne paBHOoBecHs. OOpa3oBaHUE CIIOKHBIX MONU3(PHUPOB.
[Mommstunenrepedranar. JlaBcan kak NpencTaBUTENb CHHTETUYECKHX BOJIOKOH. XHMHYECKHE CBOHCTBA U
MPUMEHEHUE CJIOKHBIX d(DHUPOB.

Kupb1. XKupel kak cnoxkHble 3¢upbl riauueprHa. KapOOHOBbIE KHCIOTHI, BXOISIINE B COCTaB JKHPOB.
3aBUCUMOCTD KOHCHUCTEHIIUU KUPOB OT UX COCTABA. XUMHYECKHE CBOUCTBA JKUPOB. TMAPOJIN3, OMBUICHHE,
THAPUPOBAHUE. Bbuonornueckas POJIb KHUPOB, UX UCITOJIb30BAHUE B 6bITy " MPOMBIINIJICHHOCTH.

Coun kap060oHOBBIX KHCJIOT. Mbuta. CiocoObl MOJyYeHHs COJie: B3aUMOAEHCTBIE KapOOHOBBIX KUCIOT C
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Tema 2.10. ¥Yrnesofabl

meTasinaMu, OCHOBHbIMW OKCUAAMMW, OCHOBaHWUAMW, CONAMW; LWENOYHOW FMUAPOSIN3 CNOXKHBLIX 3(hUPOB.
XUMUYECKMe CBOWCTBA CONeli KapbOHOBbLIX KWUCMAOT: TMAPONW3, peakuuMnm MWOHHOrO0 o6meHa. Mbina,
CYLLHOCTb MotoLWwero fenctemsa. OTHOLWEHME Mblna K XecTKon Boge. CUHTeTUYECKMe MOotoLLMe cpeicTBa —
CMC (meTepreHTbl), UX NpenMyLLecTBa N HELOCTATKMU.

MpakKTnyeckne 3aHATUA

PacTBOPMMOCTb pa3InyHbIX KapbOHOBbLIX KUCAOT B BOoAe. B3aummopgelnicTBue YKCYCHOM KUCNOTbI C
meTannamu. MonyyeHne n30aMuioBOro apupa YKCyCHOM KUCNOTbI.

CpaBHeHMe CTeneHN HeHAChILEeHHOCTU TBEPAOTO M XMNAKOT0 XUPoB. OMbINEHUE Xupa.

MonyyeHne Mblsia U U3y4veHUe ero CBOWCTB: MeHO06pa3oBaHUA, peakumii MOHHOro obmeHa, TMApPO/U3a,
Bblfe/IeHNA CBOBOAHbLIX XXUPHBIX KNCNOT.

MoHaTmMe 06 yrnesopax. Knaccugumkauusa yrnesofos. MoHO-, Au- M nonucaxapupibl, NpeacraBmTenu
KaXJon rpynnbl yrnesofos. buonornyeckas ponb YrneBofoB, WX 3HAYeHWe B XU3HW Ye/loBEKa U
obLlecTBa.

MoHocaxapugbl. CTpoeHVe WM ONTUYECKad W30Mepus MOHOcaxapupos. WX knaccugmkauus no uymcny
aTOMOB yrnepofa v npupoge KapboHunbHoW rpynnbl. ®opmynbl ®uwepa n Xeyopca AN U300paxeHUs
MONEeKyn MoHocaxapupfoB. OTHeceHWe MoOHOcaxapugoB K D- u L-pagy. BaxHeiwwue npeactaButenu
MOHO03. ['N0K03a, CTPOEHME ee MOMEKYNbl U (PU3NYeckme cBoiicTBa. TayTomepusi. XMMUYECKME CBOWNCTBA
rNIOKO3bl: peakuun nNo anbAerngHon rpynne («cepebpsHOro 3epkana», OKUC/MEHME a30THOM KWUCNOTOM,
rmapvpoBaHue). Peakuuu r1HOKO3bl KaKk MHOroaTOMHOrO CnupTta: B3aMMOAEeNCcTBME T[/IIOKO3bl C
rungpokengom megn () npu KOMHATHOW TemnepaType W HarpeBaHuWW. Pa3nn4yHble TUMbl OGPOXEHWUSA
(cnupToBOe, MoOMOYHOKKCOE). [NOKo3a B npupoge. buonorvuyeckas ponb W NPUMEHEHWE T/HOKO3bI.
®PpyKTO3a KaK M30oMep r1toKo3bl. CpaBHEHME CTPOEHWUS MONEKY/bl M XMMWUYECKUX CBOWCTB T/IHOKO3bl U
(hpyKTO3bl. PpYKTO3a B Npupofe W ee 6Guonormyeckass posb. MeHTO3bl. Pu6o3a n ge3okcmpubo3a Kak
npeAcTaBuTenu anbgoneHTos. CTpoeHne Monekysn.

Ouncaxapunabl. CTpoeHne aucaxapugoB. Cnocob co4YneHeHMs UUKNOB. BoccTaHasBnuBarouune
HeBOCCTaHaB/MBaKLWMe CBOWCTBA [WCaxapuioB KaK CNeAcTBMe COYNeHeHusa Uuumkna. CTpoeHWe K
XUMUYECKME CBOMCTBA Caxapo3bl. TeXHONOrMyeckme OCHOBbI MPOM3BOACTBA Caxaposbl. JlakTo3a K
ManbTo3a KakK M30Mepbl Caxaposbl.

Monucaxapugbl. O6wee cTpoeHMe nonucaxapugoB. CTpoeHMEe MOMEKYNbl Kpaxmana, amuiosa w
aMunonekTuH. ®Pusnyeckme CBOIKCTBA Kpaxmana, €ro HaxoXfJeHue B npupoge u Guonoruyeckas ponsb.
FnnkKoreH. XuMuyeckme cBOCTBa Kpaxmana. CTpoeHMEe 31eMeHTapHOro 3BeHa Leno3bl. BavsHue
CTPOEHMA NOJIMMEPHON LENU Ha (hU3NYECKNe N XMMUYECKME CBONCTBA LeNo1o3bl. MMaponns Lenntonossbl,
obpa3oBaHMe CMOXHbIX 3(UPOB C HEOPraHMYecKUMW W OpraHnvyeckMMu kucnotamu. [loHATME 06
MCKYCCTBEHHbIX BOJIOKHaX: aLeTaTHOM LUenKe, BUCKO3e. HaxoxaeHve B npupoge v 6ruonornyeckas posb
Lenntonosbl. CpaBHeHWe CBOMCTB Kpaxmana v Lenntoiosbl.

MpakTnyeckne 3aHATNA

Peakumns «cepebpsHOro 3epkana» rAOKo3bl. B3aumogerictBue rawKo3bl ¢ rugpokcmgom mean (1) npm

=
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Tema 2.11. AMWHBI,
AMWUHOKWCNOTbI, O6enKn

Tema 2.12.
A3soTcofepxaLiue
reTepoumKinyeckme
coefiuHeHNA.
HyknenHosble
KUCNOThI

Tema 2.13.
Brnonorunyeckun
aKTUBHbIE COeAMNHEHNS

pasnINYHbIX TEMMepaTypax.
[JeincTBme aMMrayHoro pacTsopa okcuga cepebpa Ha caxaposy.

O6Hapy>XeHue NaKTo3bl B MOSIOKE. [leiicTBME MofAa Ha Kpaxman.

Knaccugpumkauma n nsomepus ammHoOB. [oHATME 06 aMuHax. epBUYHbIE, BTOPUUHbIE U TPeTUYHbIE
aMuHbl. Knaccugukauns aMMHOB Mo TUNY yrieso40pOAHOr0 paguKana n 4uciny amuHOrpynmn B MOeKyse.
[omoniormyeckne psagbl  NpefesbHbIX  anuaTuyeckKmx W  apoMaTUYEeCKMX aMWHOB, W30Mepus W
HOMeHKnaTypa.

XuMuYeckne cBOMCTBA aMUHOB. AMUHbI KaK OpraHM4eckne OCHOBaHWA, UX CPaBHEHWE C aMMWAKOM U
OPYTUMW  HEOPraHWYecKMMU OCHOBaHMAMU. CpaBHEHME XMMUYECKUX CBOWCTB anudaTUYeckux wu
apomaTuyeckMx amuHos. O6pa3oBaHue amMufoB. AHWIMHOBblE KpacuTenu. MNMOHATME O CUHTETUYECKMX
BOJIOKHax. lMonvamMuabl U nonnammiHble CUHTETUYECKMe BOJIOKHA. [pMMeHeHMe 1 NoslyYeHUe amunHOB.
MonyyeHue amnHoB. PaboTel H. H. 3nHuHa.

AMWHOKMCNOTHI. [1oHATNE 06 amMMHOKMCNOTax, UX Knaccugukauua u ctpoeHue. OnTuyeckas n3omepus
a-aMUHOKMCNOT. HoMeHKnatypa aMWUHOKMUCAOT. [1BOWCTBEHHOCTb  KUC/IOTHO-OCHOBHbIX  CBOWCTB
aMWHOKMCNOT W ee MNpuUYMHbL. bunonspHble WOHbL. Peakumu KoHAeHcauumwn. [lenTugHas CBA3b.
CvHTeTUYeCKe BOMOKHA: KanpoH, 3HaHT. Knaccugukaums BONOKOH. [lofyyeHMe aMWHOKMCNOT, WX
nprYMeHeHne n bronornyeckas PyHKLmS.

Benkun. Benku Kak npupofHble mnonumepsl. [lepBuyHas, BTOPUYHAsA, TpeTMYHasd W YeTBepTU4Has
CTPYKTYpbl 6enkoB. ®PubpunnapHble U rnobynapHble 6enkn. XuMMuU4yeckme CBONCTBA OENKOB: rOpeHwue,
JeHaTypaums, rugponns, KauvyecTBeHHble (LBeTHble) peakuuun. buonorunyeckume ¢GyHKUMKM 6enkoB, UX
3HayeHue. befikn Kak KOMMOHeHT nuwm. Mpobnema 6e/1KOBOro ronofaHns v nyTu ee peLleHus.
HyknenHoBble KUCNOTbl. HYK/ENHOBbIE KWUCNOTbl Kak MPUPOAHble nonumepbl. Hykneotuasl, wux
CTpoeHue, npumepbl. AT® n AP, ux B3aMmonpespalleHne n posib 3TOro npowecca B npupoge. NoHatue
OHK n PHK. CtpoeHune AHK, ee nepsnyHas n BTOpuYHaa CTpyktypa. Pabotel ®. Kpuka v [l. YoTCOHa.
KoMnnemMeHTapHOCTb a30TUCTbIX OCHOBaHWii. Pennukauyma AHK. OcobeHHocTn cTpoeHus PHK. Twunbl
PHK 1 ux 6uonornyeckme yHkuuu. MoHATHE O TPOMYHOM Kope (KOAOHE). BUocuHTe3 6efika B XWUBOWA
KneTke. MeHHasa nHxXeHepus 1 6uoTexHonorusa. TpaHcreHHble (hOPMbl PACTEHUIA U XXMBOTHBIX.
KoHTponbHas paboTa

depMeHTbI. [MOHATME O (epmeHTax KakK 0 6MONOrMYecKMX KaTanmMsaTtopax OenKOBOW Npupoabl.
OCO0BGEHHOCTWN CTPOEHMA M CBONCTB B CPaBHEHUW C HeOpraHW4YecKUMu Katanusatopamu. Knaccugpukauus
(bepmeHTOB. OCOOGEHHOCTM CTPOEHWS W CBOWCTB (DEPMEHTOB: CENIEKTUBHOCTb U  3((EKTUBHOCTb.
3aBMCUMOCTb aKTUBHOCTWN (PEPMEHTOB OT TemnepaTtypbl U pH cpefbl. 3HavyeHMe (hepMEHTOB B 6uUonornm u
NpYMeHeHne B NPOMbILLIEHHOCTMW.

ButamuHbl. TMoHATME 0 BuTaMMHax. WX knaccudukaumsa wu o603HauyeHue. Hopma noTpebneHus
BUTaMUHOB. BopgopacTsopumble (Ha npumepe sButamumHoB C, rpynnbl B v P) n Xupopactsopumblie (Ha
npumepe ButammHos A, D un E). ABUTaMWUHO3bl, [WNEPBUTAMWUHO3bl W TUMNOBUTAMUHO3bI, WX
npogmnakTmKa.
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FopMoOHBbI. [TOHATME 0 TOPMOHAX KaK BMONOTMYECKN aKTUBHbIX BELLLECTBAX, BbIMOMHAOLWMNX IHAOKPUHHYIO
PErynaunI0 >KN3HeLeATeNbHOCTM opraHnsMoB. Knaccudukaumsa TrOPMOHOB: CTepoufbl, MPOU3BOLHbIE
aMWHOKWCMIOT, MNOMUNENTUAHbIE W 6eNKOBble TOPMOHbI.  OTheNbHble NpeAcTaBUTENN:  3CTpaguon,
TECTOCTEPOH, WHCY/INH, afpeHasnH.

NekapcTtBa. MMoHATME 0 NleKapCcTBax KakK XMMUOTepaneBTUYECKMX rnpenapatax. KpaTkume uctopuyeckue
CBELEHNA O BO3HWKHOBEHUUN W Pa3BUTUM XUmuoTepanuu. pynnbl NeKapcTs: cynbamubl (CTpentoumg),
aHTUOMOTUKN (NEHULMNNNH), aHTUNUPETUKN (ACMUPUH), aHanbreTuky (aHanbrmH). MexaHusm AeicTBuSA
HEKOTOPbIX JIeKapCTBEHHbIX MpenapaTtoB, CTPOEHWe MOJIeKy/l, MPOrHO3MpOBaHWe CBOWCTB Ha OCHOBE
aHanMsa XMMWYECKOro CTPOeHUs. AHTUOMOTUKM, WX KnacCU(MKaums no CTPOEHWU0, TUNY W CMEKTPY
Jenctensa. besonacHble cnoco6bl NPUMEHEHNS, eKapcTBEHHbIE (DOPMbI.

MpakKTnyeckne 3aHATUA

O6HapyXeHne BuTaMMHa A B noacosHedyHoMm Macne. O6GHapyxeHwe BuTammHa C B S6104YHOM COKe.
OnpegeneHune ButaMmvHa D B pbIBGbeM XUpPE MU KYPUHOM XeNTKe.

[elicTBue aMuno3bl CAHOHbI Ha Kpaxman. [elicTBue gerngporeHasbl Ha MeTU/IEHOBbLIW CUHUIA. [eicTBue
KaTtanasbl Ha NMepoKcuz BoA0pPoOAa.

AHann3 neKapCcTBEHHbIX MNpenapaToB, MPOW3BOAHbIX CANULWIOBON KUCNOTbl. AHanN3 NeKapcTBEHHbIX
npenapaTos, NMPOM3BOAHbLIX M-aMUHOMEHOA.

MpumepHble TeMbl pedepaToB (4OKNAL0B), UHANBUAYA/IbHbIX MPOEKTOB

* broTexHonornsa u reHHas MHXxeHepus — TexHonormum XXI Beka.

* HaHOTeXHONOrMA Kak NpPUOPUTETHOE HanpaBfieHWe pa3BUTUA HaykKW WM NPou3BOACTBA B Poccuiickoi
®epepauun.

» CoBpeMeHHble MeTOAbl 06e33apaXKuBaHNs BOAbI.

* AnfioTponusa MeTanos.

* XKu3sHb 1 geatenbHocTb [..MeHpgeneesa.

* «[epnogmyeckomy 3aKoHy byayliee He rpo3nT paspyLleHNeM...»

* CuHTe3 114-ro afemMeHTa — TPUYM{E POCCUNCKUX (HU3UKOB-ALEPLLNKOB.

* I30TONbI BOJOpOAa.

* Aicnonb3oBaHne pagnoaKTMBHBIX N30TOMOB B TEXHUYECKUX LIENsX.

* PEHTreHOBCKOE M3/ly4YeHMe U ero UCrnonb3oBaHne B TEXHUKE U MeAuLHE.

* [Mna3ma — 4yeTBepTOe COCTOAHME BELLECTBA.

* AMOp(hHbIe BellecTBa B NpUpoLe, TEXHUKE, ObITy.

* OxpaHa OKpyxatolleid cpefbl OT XWMWUYECKOrO 3arps3HeHus. KoNM4YeCTBEHHblE XapaKTepuCTUKK
3arpsAsHeHNa OKpYyXaloLlen cpeipl.

* MpuMeHeHMe TBepAOro 1 razoobpasHoro okcupa yrnepoga (1V).

* 3almTa 030HOBOr0 3KpaHa OT XMMUYECKOr0 3arps3HeHuns.

* [py6ogmncnepcHble CUCTEMbBI, UX KnacCU(MKaLmna U MCNosb30BaHUE B MPOJPECCUOHANIbHON AeATe/IbHOCTH.
» KocmeTunyeckue refu.
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* [IpumeneHue CyCcrnensuil 1 SMyJIbCUNH B CTPOUTENBCTBE.

* MuHepaJbl ¥ TOPHBIE MOPOABI KAK OCHOBA JTUTOC(EPHL.

* PacTBOpBI BOKpYT Hac. THIBI pacTBOPOB.

* Bopa kak peareHrt u cpefa Al XUMHUYECKOro Imporecca.

» XKuznb u gesrenpHocTs C. AppeHnyca.

* Bkyiag OT€UECTBEHHBIX YUEHBIX B PA3BUTHE TEOPHUHU 3JIEKTPOIUTHYECKON AUCCOLIUALINH.

* YCTpaHeHHe K€CTKOCTH BOAbI HA MPOMBILIJIEHHBIX NPEANPUITHSIX.

* CepHast KHCIIOTa — «XJI€0 XMMUYECKOH MPOMBILIUIEHHOCTI.

* Hcnonp3oBaHre MUHEPAIBHBIX KUCIOT Ha MPEANPUATHAX PA3THYHOTO PO HIIS.

» OKCcuAbI ¥ COJNM KaK CTPOUTENbHbIE MaTEpUAIbL.

* UcTopus runca.

* [ToBapeHHast CONMb Kak XMMHUYECKOE ChIPBE.

* MHOTrONMMKUI KapOOHAT KaJbIHs: B PUPOAE, B IPOMBIIIIEHHOCTH, B OBITY.

* Peakunu ropeHust Ha IPOU3BOACTBE U B OBITY.

* BupTtyanbHOe MOAEINPOBAHNE XUMUYECKUX IIPOLIECCOB.

* DJIEKTPOJIU3 PACTBOPOB 3JIEKTPOJUTOB.

* DJIEKTPOJIU3 PACIIaBOB AJIEKTPOJIUTOB.

* [IpakTHueckoe MpUMEHEHHE JIEKTPOIN3a; paQUHUPOBAHKE, TATbBAHOIUIACTHKA, TATbBAHOCTETHSI.
* McTopus noiydeHus: U NpoOU3BOACTBA ATFOMUHUS.

* DJIEKTPOIUTHYECKOE MOydeHNE U paQUHUPOBAHUE MEH.

* JKuznb u gesirensHocTh [ J9B1.

* Posib META/NIOB B UCTOPUU 4esIOBeUeCcKor nuBuian3anny. Mctopus oTeuecTBeHHON YepHON METAITYPrUu.
CoBpeMeHHOe MeTaulyprudeckoe Mponu3BOJICTBO.

* Mcropusi OTeU4eCTBEHHOW LBETHONH MeETaUIlypruu. Ponb MeTamioB M CIUIaBOB B HAayYHO-TEXHHYECKOM
nporpecce.

» Koppo3ust MeTannoB u crocoObl 3aIUThl OT KOPPO3UH.

» UHepTHBIC Wi 6J1aropoHbIE Ta3bl.

* Poxxnaroimme coinu — rajoreHsl.

* UcTopus [BeaCKONU CITUYKH.

* McTopust BOSHUKHOBEHHSI U PA3BUTUSI OPTaHUYECKON XUMUH.

 XKuznb u nesrenpHocts A.M.ByTtneposa.

* BuTtanausm u ero kpax.

* PONb OTE€4ECTBEHHBIX YUYEHBIX B CTAHOBJICHUHU U PA3BUTUH MUPOBONM OPTraHMYECKONW XUMHUH.

» CoBpeMeHHbI€e MIPeICTaBIEHHS O TEOPUU XUMUYECKOTO CTPOEHHS.

* DKOJIOTMYECKHE aCMeKThl HCIIOIb30BaHUs YTIIEBOJOPOIHOIO ChIPbSI.

* DKOHOMMYECKHE aCHeKThl MEKAYHApPOAHOIO COTPYIHHUYECTBA MO HCIHOJb30BAHHUIO YIJIEBOAOPOIHOTO
CBIPBS.
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* HcTopust OTKpBITHS U pa3paOOTKH ra30BbIX U HEPTSIHBIX MECTOpOXkaeHHH B Poccuiickoii @eneparum.
* XUMust yrieBoJOPOIHOTO ChIpbsl U MOs Oymymas mpodeccust.

* YIIeBOOOpOIHOE TOIUIUBO, €70 BUIbI U HA3HAYEHUE.

* CHHTETHYECKHE KaydyKU: UCTOPHUS, MHOr0OOpasne 1 MepCreKTUBEL

* Pe3nHOTEXHNYECKOE MPOU3BOACTBO U €r0 POJIb B HAYYHO-TEXHUYECKOM MPOrpecce.

» CBapoyHOe MPOU3BOJCTBO U POJIb XUMHUHU YIJIEBOJAOPOJOB B HEM.

» HedTp 1 ee TpaHCTIOPTHPOBKA KAK OCHOBA B3aMMOBBIT'OHOTO MEXTYHAPOJHOTO COTPYIHUYECTBA.

Bcero
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3. YCJIOBHS PEAJIN3AIIMA YYEBHOM JUCHUTLINHBI

3.1. TpeGoBaHHs1 K MUHUMAJILHOMY MATEPHAJILHO-TEXHHYECKOMY o0ecrneyeHHIo

Peammzaums yueOHON qucHUMIUIMHBI TpeOyeT Hamuus yueOHoro kabnaera Xumus,

OO0opynoBanue yueOHOTo KabuHeTa!

-paboune MecTa 1o KOJIIM4eCTBY 00y4arOIUXCs,

-pabouee MeCTO MPenoaaBaTels,

-KOMITJIEKT yu4eOHO-METOINYECKON JOKYMEHTALNHN « X UMHSD»,

-00BEMHBIC MOZIETT OPTraHOB PACTEHHH (TUTONIbI, CTPOCHHUE LIBETKA),

- akatel (Mopdonorndeckie NMpPU3HAKK TMOYBBI, KIACCU(UKALMS COPHSAKOB, IpUEMbl 00padOTKH
MOYBBI, TEXHOJIOTHH BO3/IEJIBIBAHISI KYJIBTYPHBIX PACTEHUIN);

- nabopaTopHoe 0bopyaoBaHUE (MOHOJIUTBI, HAOOP CEMSH KYJbTYPHBIX PACTEHHH, pa30OpHBIE TOCKH,

IITIATEIH,

JIynibl, COLBETHA KYJBTYPHBIX paCTeHI/II\/'Ij JKUBBIC MK 3aKOHCCPBUPOBAHHLIE YaCTU

KYJIbTYPHBIX PaCTEHH).
TexHuueckue cpencraa OOy4eHuUs:
- MHTEPAKTHUBHAS JOCKA C JINLIEH3UOHHBIM POTrPaMMHBIM 00€CIIEUEHNEM H MYJIbTHMEAHAIPOEKTOP.

3.2. UndopmanuonHoe obecneueHne 00y deHust

Ilepeuenn pexomeHaAyeMBbIX Y4eOHBIX H3AaHuil, HTepHeT-pecypcoB, AOMOJHHUTENbHOMN
JUTEePATYPbl

JJ1s1 CTyIeHTOB

1.

10.

I1.

Labpuenan O. C., Ocmpoymos H. I'. Xumms nas npodeccuit m crnenuanbHOCTEH

TEXHUUYECKOro mpod st yueOHUK IS CTYI. YUpexkaeHuit cpen. npod. odpasopanus. —

M., 2014.

Labpuenan O. C., Ocmpoymos U. I'., Ocmpoymosa L. E. u op. Xumus nis npodeccuii u

CHEeLMANTBbHOCTEH €CTECTBEHHO-HAYYHOTO Mpodisd: y4eOHHK Ui CTYHA. YUPEKACHHN

cpen. nmpod. obpazosanus. — M., 2014,

Labpuenan O. C., Ocmpoymos H. I'. Xumms nas npodeccuit m crneunanbHOCTEH

COLIMAIPHO 3KOHOMHYECKOrO0 M TyYMaHHUTApHOTrO mpoduiei: y4eOHHK Ui CTYA.

yupekneHuii cpen. npod. obpasosanus. — M., 2014,

Labpuenan O. C., Ocmpoymos H. I'., Crnaokos C. A., J/lopogeesa HM. Ilpaktukym: yue0.

ITocobue nnst cTya. yupesxknenuii cpen. npod. obpazosanus. — M., 2014,

Labpuenan O. C., Ocmpoymos U. I'., Ciaokoe C. A. Xumusi: nocoOue aisi IOATOTOBKH K

EI'D: yueb. nmocobue miist cTyn. yupexkaeHuit cpen. npod. odpasosanms. — M., 2014,

Labpuenan O. C., Jlvicosa I'. I'. Xumus. Tectsl, 3a1aun u ynpaxkHeHus: y4ed. mocodue

IUTS CTYI. YUpeKAeHu cpen. mpod. odpasosanus. — M., 2014,

Epoxun FO. M., Koeaneéa H. b. Xumus pns npodeccuii W creHUaibHOCTEH

TEXHUYECKOTO U €CTECTBEHHO-HAYyYHOro mpoduieil: y4eOHUK sl CTYA. YUpekIeHHH

cpen. nmpod. odbpazosanus. —M., 2014.

Epoxun FO. M. Xumust: 3apaun u ynpakHeHus: yue0. mocodue st CTy. YUpeKIeHUi

cpen. nmpod. obpazosanusi. — M., 2014,

Epoxun FO.M. COOpHUK TECTOBBIX 3aJaHUil MO XUMHHU: y4yed. mocobue i CTyA.

Yupexnenuii cpen. npod. odbpasosanusi. — M., 2014,

Epoxun FO. M., Koeaneea H. 5. Xumus pniast npodeccuii M crnenuanbHOCTEH

TEXHUYECKOT0 Mpoduiisi. DNeKTpOHHBIH yueOHO-MeTonu4Ieckuii komruieke. — M., 2014.
Cnaokoe C. A., Ocmpoymos HU. I., I'abpuensn O. C., Jlykvanoea H. H. Xumus s

npodeccuii W CHeUUATbHOCTEH TEXHUYECKOro NpOoQuis. DJIEKTPOHHOE NPHUJIOKEHHE

(3nexTpoHHOE yueOHOe M3HaHWe) I CTYHA. YUpekaeHul cpen. mpod. oOpa3oBaHUs. —

M., 2014.
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Aas mpenogaBaTest

@enepanbabiii 3ak0oH ot 29.11.2012 Ne 273-®3 «O6 obpasoBanum B Poccuiickoi

IIpukaz Munncrepctea oOpasoBanusi U Hayku P® ot 17.052012 Ne 413 «O6
yTBepKIeHNH (heaepaibHOrO roCyAapCTBEHHOTO 00pa30BaTeIbHOrO CTAHAAPTA CPEIHETO

ITpuka3 Munucrepcrsa obpazoBanust U Hayku P® ot 29.12.2014 Ne 1645 «O BHeceHuu
usmeHennii B [Ipuka3z MunucrepcTBa oOpazoBanust 1 Hayku P® ot 17.05.2012 Ne 413
“O06 ytBepxkaeHUHN (penepasbHOTO TOCYAAPCTBEHHOTO OOpa3OBaTENIBbHOrO CTaHAapTa
cpenHero (MmoyHOro) ob1mero odpa3oBaHus ».

IMucemo JlemaprameHTa roCynapCTBEHHOW IOJUTHUKK B cdepe MOATOTOBKH pPadovuux
kanapoB u JIIO MwunoOpuayku Poccum ot 17.03.2015 Ne 06-259 «PexomeHmauuu 1o
OpraHu3alLM TONy4YeHHst cpeaHero oOmero oOpa3oBaHUS B TpeAeiax OCBOCHUS
00pa3oBaTeNbHBIX MPOrpaMM CpeaHero mpodeccuoarbHOro obpa3oBaHus Ha 0Oase
OCHOBHOT0 0011ero o0pa3zoBaHus ¢ y4eTOM TpeOoBaHUH (enepabHbIX roCyapCTBEHHBIX
00pa3oBaTeNIbHBIX CTAHAAPTOB U MOJy4aeMOH MPOGECCHN UK CIIEHHUATBHOCTH CPEAHETO
po¢heCCHOHATLHOTO 00pa30BaAHUSY.

Labpuenan O. C., Jlvicosa I'. I'. Xumus: KHUTA IJIs1 MpenojaBaTens: y4ed.-MeTo.

1.
Denepanuny.
2.
(mosHOTO) 00I1Ier0 0Opa3OBAHUSY.
3.
4,
3.
mocobue. —M ., 2012.
6.

Labpuenan O. C. u op. Xumus s npodeccuil M CHenuasbHOCTEH TEXHUYECKOTO
npoduis (3AEKTPOHHOE MPHUIIOKEHUE).

HuTepHer-pecypcnl

1.

XNk wh

www. pvg. mk. ru (omumnuana «ITokopu BopoObeBbl ropsr»).

www. hemi. wallst. ru (OOpa3oBaTenbHbIi CANT AJIS IIKOJBHUKOB « X UMUST ).
www. alhimikov. net (O6pa3oBaTenbHbII CAUT AJIST IIKOJBbHUKOB).

www. chem. msu. su (QnekTpoHHas OUOIUOTEKA MO XUMHUM ).

www. enauki. ru (MHTepHeT-u31aHue 1 yunrenel «EcTecTBeHHbIE HAYKN).
www. 1september. ru (meronudeckas razera «llepsoe ceHTIOPsY).

www. hvsh. ru (kypran «XuMus B IIKOJIE»).

www. hij. ru (kypHan «XuMHUS U JKU3HBY).

www. chemistry-chemists. com (3JIeKTPOHHBIH JKypHaJ « XUMHKHU U XHAMUSD ).

4. KOHTPOJIb U OIIEHKA PE3YJIbTATOB OCBOEHMSI YYEBHOUI
JAUNCIUITJINHBI

KonTpons M oOmeHKa pe3yabTaTOB OCBOCHUS Y4€OHOW AMCLUIUIMHBI OCYIIECTBISIETCS
NpernojaBaTeyieM B MPOLECCe MPOBEASHHUsS MPAKTUYECKUX 3aHATHH U Ja0OpaTOpHBIX padorT,
TECTUPOBAHUS, & TAK)KE BBIMOJHEHHUs] OOYYarOIUMHCS HHAUBUIYAJIbHBIX 3alaHUH, MPOEKTOB,

HCCIIeTOBAHMUIA.
Pe3yabTartnl DJIeMeHTBhI KOMIIETEeHIIHH ®DopMbI U METOABI
(3HaTb,yMeThb KOHTPOJIA1 U OLICHKH

3JIeMEHThI KOMIIeTeHIHi1)

Ymerhb:

-IIPUMCHATE OCHOBHBIC 3aKOHBI
XUMUHU OJId pEHICHUSA 3ada4 B
obnmact  mpodeccuoHaNIbHON
NeSITeTbHOCTH;

OK 1. IloHumaTh CyIIHOCTb U
COLIMAJIbHYIO 3HAYUMOCTb CBOEH
Oyayueit mpodeccun, MpoOsBISATh K
Hel yCTOWYUBBINA HHTEPEC.

Orenka BBITIOJIHEHUS
NPaKTUYEeCKUX padoT
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OneHka »5cce MO TEMaM:
«Obparmenue c
XUMHYECKMMU BEIIECTBAMH,
MarepuajaMu B OBITYY,
«OTevecTBEHHAs
XUMUYECKasi HayKay.

-UCIIOIb30BATh CBOMCTBA
OpFaHI/ILIeCKI/IX BCIICCTB,
I[I/ICHepCHbIX U KOJJIONOHBIX
CUCTEM AJIA -OnTUMHU3aluu
TEXHOJIOTHYECKOTO MPOLIECCa,

-OMUCBIBATD YPaBHEHUSAMH
XUMUYECKUX peakuuii
IIPOLECCHI, JIEKALTUE B OCHOBE
MIPOU3BOACTBA -
MPOJIOBOJIBCTBEHHBIX
MPOAYKTOB;

-IIPOBOAMTHL  pPacyeTel IO
XUMHUECKUM  (opmynam #
yYPaBHEHUSIM PEaKIIHH;

-UCTIOJIb30BaTh J1A00PATOPHYIO
nocyay ¥ 00OpyI0OBaHUE,

-BBIOMPATH
XUMHYECKOTO
nonduparsb

annaparypy,

METOO )41 XOono
aHaIN3a,
peaKTI/IBbI n

-[IPOBOAUTD KAa4YCCTBCHHBIC
p€akuin Ha HEOPTAHUYCCKUEC
BCIIECTBA WU HMOHBI, OTACJIBbHBLIC
KJIaCCBI OpraHuYeCKHUX
COCIMHEHU;

-BBIIIOJIHATE KOJNYCCTBCHHBIC
pacyeThl COCTaBa BELIECTBA IO
pe3yJibTaTaM U3MEPEHUI,
-coOMoIaTh MpaBUIa TEXHUKU
Oe3omacHocTH Tpu padboTe B
XUMHYECKOH J1adopaTopuu;

OK 6. PaGoraTth B KOJLJIEKTUBE U

KoMaHze, 3pPEKTUBHO O0IATHCS C

KOJIJIETaMH, PyKOBOJCTBOM,
NOTPEOUTEISIMIL.

WnrennexkryanbHas urpa —
BUKTOpPUHa "3HaTOKH" 1O
XUMHHU

Tectuposanue

3HATD!
-OCHOBHBIE TIOHSITUSI U 3aKOHBI
XUMWH,

-TEOPETUYECKUE OCHOBBI
OpraHUYecKol,  (HU3UYECKOH,
KOJITOUIHON XUMUHU,

-TIOHATHUE XUMHUUECKOM

KUHETHKH U KaTaJIH3a;
-KJIacCUDUKAITUIO XUMHYECKUX
peakuui U 3aKOHOMEPHOCTH
UX NPOTEKAHMS,

OK 9. OpueHTHpOBaTHCS B YCIOBUAX

4acTOU CMEHBI TEXHOJIOTUU B

poheCCHOHANTBHOM AesITEIbHOCTH.

Pemenue
3ama4

CUTYallMOHHBIX
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-obpaTMMble M HeobpaTumble

XUMMYecKmne peakuum,
XUMMYecKoe paBHOBecHUe,
cCMmelleHune -XUMWNYECKOT0
paBHOBECUMA MoA [AeiCTBMEM
pa3NnyHbIX HaKTOPOB;
-OKWUCNINTENbHO-

BOCCTAHOBUTE/IbHbIE peakuuu,
peakLunumM MOHHOro 06MeHa;

-rngponus conem,
Anccoumnaunto 3NeKTPoInTOB B
BOAHbIX pacTBopax, MOHATHE O

CUMbHbIX " -cnabbix
aNeKTponmnTax;

-Ternn0BoOWA A ekt
XUMUYECKUX peakuui,

TEPMOXUMUNYECKNE YPaBHEHUA;

-XapaKTEPUCTUKN  Pa3INYHbIX
Knaccos OpraHnyecKmnx
BELEeCTB, BXOAALWMX B COCTaB
CblpbS W -rOTOBON MWLLEBOWA

NPOAYKLUWMK;

-CBOWCTBA
KONNONAHbIX
BbICOKOMO/EKYIAPHbIX
COeAVUHEHNIA;

pacTBoOpoOB "
cucTem

-ancnepcHble N KO/NJI0ONAHbIE

CUCTEMBI MULLEBbIX
MPOAYKTOB;

-poflb U XapaKTepUCTUKMU
MOBEPXHOCTHbIX  SIBNEHUIA B
MPUPOAHBIX 7

TEXHOJ/I0TNYECKNX npoLeccax;

-OCHOBbI aHaNMTUYecKol
XUMUU;

-OCHOBHbIe MeTo/bl
K/1aCCUYEecKoro

OK 5. icnonb3oBaTb

MH(OPMaLMOHHO-KOMMYHMKALNOHHbIE
TEXHONOTUN B NPOGeCCUOHANbHOIA

[EeATENbHOCTH.

OK 4. OcywectBnAtTs NOUCK U
Mcnosb3oBaHne NHpopmaLmu,

HeobxoAnuMoin ana aeKTUBHOIO
BbIMO/THEHUA NPO(eCCUOHANbHbIX

3aia4, NpPodeccnoHanLHOro u
NMYHOCTHOTO PasBUTUS.

OK 3. MNMpuHnMaThb peLLeHns B
CTaHAapTHbIX U HeCTaH4APTHbIX
CUTYyaLMAX Y HECTU 38 HUX
OTBETCTBEHHOCTb.

OK 2. OpraHun3oBbIBaTb COGCTBEHHYIO
[eATeNbHOCTb, BbIGUPATL TUNOBbLIE

MeToAbl N Crnoco6bl BbIMOMHEHUS

npodeccroHanbHbIX 3aAay, OLLeHNBATb

NX 3PHEKTUBHOCTb N KayecTBO.

OueHKa 3a BbICTYM/IEHNE Ha
3aHATMAX c
NHHOPMALMOHHBIMM
coobuieHMAMM  Ha  Temy
«XUMUA BOKPYT Hac».

OueHka 3a odopmneHne u

3almnTy pepeparta
«llonumepbl»

PelieHune CUTYaLNOHHbIX
3afau

OueHka yyacTua Ha
3aHATMAX, MNPOBOAWMBLIX B
popme AMCNyTOB,
AUCKyccuiA,  ge6atoB  no
Temam: «lMpumMeHeHwne
OPraHMYeckux  KWUCMoT B

MPOMBbILLUIEHHOCTUY;
«MHOroatoMHble CNUPTbl W
mMos Oyaywas npodeccus;
«Boga: nuuiesas "
MPOMbILLU/IEHHANA»;

OueHka BbINO/IHEHUSA

npakTnyeckux pabor

PeweHne
3a4au.

CNTYalUMOHHbIX

OueHKa KOHCMekTa no Teme
«AMWHOKWUCNOTHI, UX POSib B
npodeccun noeap 7
KOHAWTEepCKOe fAefno».
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KOJIMYCCTBCHHOTO H (1)I/ISI/IKO-
XUMHYECKOT'O aHaJI13a,

Pemenne CUTYaLMOHHBIX
3a1a4

Kontponbhast pabora 1o
pasmeny «Heopranuueckas
XUMHUA.

Tectuposanue
-Ha3HAYEHUE 51 npasuia | OK 7. bpare Ha ce0st oTBeTcTBeHHOCTh | O1IeHKa 3a BBICTYIUIEHHE Ha
HCIIOJIb30BaHUs 3a paboTy YIEHOB KOMaHABI 3aHATHIX c
nadopatopHoro obopynoBaHus | (MOJYMHEHHBIX ), pE3yJIbTaT UH(POPMALIMOHHBIMU
U anmnapaTypel; BBIMIOJTHEHUS 3a1aHUH. cOOOIIEHUSIMU HA TEMBI:
«Kucnotem, «Comm»,
-METOAbI u TEXHUKY «OcHOBaHU.
BBITMIOJTHEHUS XUMHUYECKHUX
AHAJIN30B, KonTponbHas padora

Orenka BBITIOJIHEHUS
NPaKTUYECKHX padoT

Pedepar no pasmeny «Pomp
KHUCJIOT B XKU3HU YCJIIOBCKA».

-pueMbl Oe30macHoil paboThI
B XMMUYECKOH JlabopaTopuu

OK 8. CamMOCTOSITENIbHO OMNpEeNeNsTh
3amauu npo¢heCCUOHATBHOTO U
JMYHOCTHOTO Pa3BUTHS, 3AHUMATbCS
camMo00pa3oBaHHeM, OCO3HAHHO
IUIAHUPOBATh MOBBILICHUE
KBaJH(PUKAIMH.

Orenka BBIIIOJIHEHUS
NpPaKTUYeCKHX padoT
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