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PabGouass mporpamma yueOHoi mucuurmiauubl I[1J[.03 Xumwus paszpabortaHa B
coorBeTrcTBUM C [IpuMepHoli mporpammoi o61ieoOpa3oBaTebHON  yueOHOMU
TUCIMILTNHBL «XUMHS» i1 MPpo(hecCHOHANBHBIX 00pa30BaTeNbHBIX OpPraHU3aIlHiA,
pexomennoBaHHOW DenepanbHBIM TOCYIAPCTBEHHBIM aBTOHOMHBIM YUPEXKIECHUEM
«®DenepanbHbli UHCTUTYT pa3Butust oOpaszoBanus» (PI'AY «DUPO») B kauecTBe
NPUMEPHOM  TIpPOrpaMMbl A pealiu3alldd  OCHOBHOM  mpodeccroHaNIbHOU
obOpazoBatenpHOil mporpamMmbl CIIO Ha 0a3e ocHOBHOrO 001Iero oOpa3oBaHUsI C
MOJIydYeHUeM cpeaHero odmiero odpazoBanus, npoTokoia Ne 3 ot 21 uronsa 2015r. u
denepalbHBIM FOCYAAPCTBEHHBIM 00pa30BaTEIBHBIM CTAHAAPTOM IO CIIEUATBFHOCTH
cpeaHero nmpodeccuoHaabHoro oopazoBanus 27.02.03 ABToMaTuka U TeJIeMEXaHUKa

Ha TpaHCIOpTe (PKEJIE3HOJ0POKHOM TPAHCIOPTE), YTBEPKAESHHOTO MPHUKAa3oM OT 28
¢epans 2018 r. N 1309.

Paccmorpena na 3acepanum IIIK CounanbHO-3KOHOMHUYECKUX, MATE€MaTUYECKHUX
JTUCIUIUINH U TUCHUIUIMH €CTECTBEHHO-HAYYHOTO IUKJIA.

npotokod Ne 9 ot «22» anpesns 2020 r.

Opranuzanus — pazpadboruuk: AIIOY TO «TKTTCy»

Pazpabotuuk: bopzenko T.M., npenonaBatens ['AIIOY TO «TromeHCKUH KOJUIEIK
TPAHCIIOPTHBIX TEXHOJIIOTUH U CEPBUCA»



IMACIIOPT PABOYEN MPOT'PAMMBI YYEBHOM JUCITATIIMHBIM
1.1. O6aacTh NpUMEHEHHS MPOrPAMMBI

PaGowyas mporpamma  y4yeOHON  AMCHMIUIMHBI  SBJSIETCS  YacThbl0  OCHOBHOM
npodeccuoHanbHONW 00pa30BaTeIbHON MPOrpaMMbI MOATOTOBKH CHEIMAIMCTOB CPEJAHEro 3BeHa Mo
cnenuanbHOCTAM: 09.02.07 MHpOpMaIMOHHBIE CUCTEMBI U IIPOTPaMMHUPOBAHHE.

[Iporpamma  pa3paboTaHa B COOTBETCTBUM ¢  llpumepHO  mporpammoii
oOmieoOpa3oBarenbHON  y4eOHOW  MUCHMIUIMHBI — «XHUMHUsS»  JIs  1po(eCCHOHATBHBIX
oOpa3oBaTeNbHBIX OpraHu3anuii moj  pemaknuedn [abpuensa  O.C., peKOMEHIOBaHHOM
denepanbHBIM TOCY/IapCTBEHHBIM aBTOHOMHBIM yupexieHrneM «DenepanbHblii HHCTUTYT Pa3BUTHS
obpazoBanus» (PI'AY «D®MPO») B kadecTBE MPUMEPHON MPOTPaMMBI JIJIsl peaTu3alii OCHOBHON
npodeccuoHanbHOM oOpa3zoBarenbHO# nporpammel CIIO Ha 6a3e ocHOBHOTO 001IeT0 00pa3oBaHUs
C TOJy4YeHHeM cpeaHero oOmiero oOpa3oBanus (muchMo JlemapramMeHTa TOCYAapCTBEHHOM
MOJINTUKU B cdepe NoAroToBku padounx kaapos u 11O Munobpnayku Poccun ot 17.03.2015 Ne
06-259 u denepalibHBIX TOCYIAPCTBEHHBIX 00pa3oBareibHBIX cTaHmaptoB (mamee — ®I'OC) mo
CHEIUATBFHOCTSIM  cpeaHero  mpodeccroHanpHoro  obpaszoBanusi:  23.02.06  Texuuueckas
OKCIUTyaTaIysl TOABMYKHOTO COCTaBa.

1.2. MecTro OMCHUMIUVIMHBI B CTPYKTYpe OCHOBHOHM mnpodeccMoHAJIbHOI 00pa3oBaTeJbHOI
NpPOrpaMMbl: JHCIUIUIMHA BXOJUT B 0O0IIE00pa30BaTENbHBIA MK IUCIUIUIMH IO BBIOOpPY W3
00s13aTeTBHBIX TTPEAMETHBIX 00J1aCTEH.

1.3. Hean u 3axa4n y4eOHOH IMCUMIIMHBI — TPEOOBAHMS K pPe3yJIbTATaM OCBOCHHMS y4eOHOi
AUCHUIIUHBI

PaGouasi nporpaMMa OpHEHTHPOBAHA HA JOCTHKEHUE CJIeTYIOIIUX 1eeii:

— (opmupoBanue y oOyJaromuxcss yMEHHsI OIICHUBATH 3HAYUMOCTh XHMHUYECKOTO 3HAHHS
JUIS KaXKJIOTO YEJIOBEKa;

— (opMupoBaHue y O0y4arOMIMXCs LEOCTHOTO MPEACTABICHUS O MUPE U POJU XUMHUU B
CO3JaHUM COBPEMEHHOU €CTEeCTBEHHO-HAayYHOH KapTHUHBI MHpA; YMEHHUS OOBICHSITH OOBEKTHI U
MPOLECCHl OKPYKAIOIIEH AEHCTBUTEILHOCTU: IPUPOTHOM, COLMATBHOM, KYJIbTYPHOU, TEXHUYECKOU
Cpelbl, - UCTIONb3YA Ul 3TOTO XUMUYECKHE 3HAHUS,

— pa3BUTHE y OOyUalOLUXCd YMEHUN pa3nuyaTh (PakThl U OLEHKH, CPABHUBATH OLIEHOYHBIE
BBIBOJIbI, BUACTh MX CBSA3b C KPUTEPUSMH OLEHOK M CBS3b KPUTEPUEB C OMPEICIIEHHON CHCTEMOi
LeHHOCTeH, GOpMYIUPOBATH U OOOCHOBBIBATH COOCTBEHHYIO MO3UIIHIO;

— mnpuobpereHre O0OYyYaIOIIMMUCA OTbITA PAa3HOOOPA3HOM MEATENLHOCTH, MO3HAHUS MU
CaMOTIO3HAHUS; KIIFOYEBBIX HABBIKOB, UMEIOUINX YHUBEPCAIbHOE 3HAUCHUE JJIs Pa3IMYHbIX BUIOB
NesITeNIbHOCTH (HaBBIKOB pELICHMs Mpo0sieM, MPUHATHS PEIIeHUH, MoKcKa, aHalin3a U o0paboTKu
nH(popMaluyd, KOMMYHUKAaTUBHBIX HAaBBIKOB, HABBIKOB M3MEPEHUH, COTPYAHUUYECTBA, OE€30MaCHOTO
oOpallleHus ¢ BeleCTBAMU B TOBCEIHEBHOM JKU3HHU).

Pe3yabTaThl 0CBOCHUS Y4eOHOM TMCUMILINHBI

OcBoenme coaepxaHusi Y4eOHOM AUCHUIUIMHBI «XHUMHSD», OOECHEUHMBAET JOCTHUKEHHE
CTYIACHTAMH CIEAYIOIIHNX Pe3yJbTATOB:

* IUYHOCHIHBIX:

— YYBCTBO TOPJOCTH M YBOKCHUSI K UICTOPUU U JIOCTIDKEHUSM OTEYECTBEHHOW XMMUYECKOM
HAyK{; XUMHUYECKH T'PaMOTHOE IOBEJICHHME B MPO(ECCHOHATBHOU NEATENbHOCTH U B OBITY IpH
oOpalleHny ¢ XMMHUYECKUMHU BEllleCTBaMH, MaTepUajlaMH U Ipolieccami;

— TOTOBHOCTH K IPOJIOJDKEHUIO 00pa30BaHUs M MOBBIIICHUS KBaTU(UKALUU B M30paHHOMN
npodeccuOHaNbHON JEATeNbHOCTH U OOBEKTUBHOE OCO3HAHUE POJIM XUMHUYECKUX KOMIETEHLUH B
3TOM;

— YMEHHUE HCHOJb30BaTh JOCTH)KEHHMS COBPEMEHHON XMMHUYECKOH HAayKM M XMMHYECKHX
TEXHOJIOTH Il TOBBIIMIEHUS COOCTBEHHOTO MHTEIJIEKTYaJIbHOTO pa3BUTUS B BBIOpaHHOM
poheccuOHaTbHON 1eATENIbHOCTH;

* MemanpeomemHmuvix:



— HCHOJB30BAHUE pA3JIMYHBIX BHJIOB II03HABATEJIBbHOM JEATEIBHOCTH M OCHOBHBIX
MHTEIUICKTYaJbHBIX Omepanuil (MOCTAaHOBKM 3a1aud, (HOPMYJIMpPOBAHHMS THUIOTE3, aHAIW3a U
CUHTE3a, CPaBHEHUS, 0000IIEHNs, CUCTEMATU3AllUH, BBISBICHUS IPUUYMHHO-CIIEACTBEHHBIX CBS3EH,
MOKCKA aHAJIOTOB, ()OPMYIMPOBAHUS BBIBOAOB) Ul PELICHUS MOCTaBICHHOW 3a7a4yH, MPUMEHEHHE
OCHOBHBIX METOJOB TO3HaHUS (HAOIIOAEHUS, HAYYHOTO SKCIIEPUMEHTA) JUIS U3YUYECHUST Pa3IUIHBIX
CTOPOH XMMHMYECKUX OOBEKTOB U TMPOLIECCOB, C KOTOPHIMM BO3HHUKAET HEOOXOAMMOCTH
CTaJIKUBATHCS B PO eCcCHOHATBHOM cdepe;
— MHCIOJIb30BAaHUE pPa3IMYHBIX MCTOYHHUKOB I IOJYYEHUS XUMHUYECKOW HHpopMaiuy,
YyMEHHE OLICHUBaThb €€ JIOCTOBEPHOCTb JJIsi  JIOCTHJKEHUS  XOpOILIMX  pPE3yJbTaTOB B
npodeccuoHanbHOU cdepe:
* nPeOMemHbIX:
— c(hOpMHUPOBAHHOCTH MPEJCTABICHUIN O MECTE XMMHUHU B COBPEMEHHOM HAYYHOM
KapTUHE MHpa; MOHUMaHHE pPOJIM XUMHMM B (OPMUPOBAHHMM Kpyrozopa M (QYHKUIHOHAIbHON
IrPaMOTHOCTH Y€JIOBEKa JJIsl peLIEeHUs MPAaKTUYECKUX 33]1a4;
— BJIQJICHHE OCHOBOIIOJIATalOIIMMU XWMHUYECKUMU MOHSTUSAMH, TEOPHUSIMH, 3aKOHAMHM U
3aKOHOMEPHOCTSIMU; YBEPEHHOE M0JIb30BaHNE XUMUYECKON TEPMUHOJIOTHEN 1
CHMBOJIUKOM;
— BJAQJICHUE OCHOBHBIMH METOJaMH HAy4yHOTO ITO3HAHUS, HCIOJIb3YEMbIMH B XUMHH:
HaO0IeHNEeM, OIMCAaHHEM, W3MEpPEHHEM, JKCIIEpUMEHTOM; yMeHHe oOpalaThiBaTh, OOBSCHATH
pe3ynbTaThl MPOBEIEHHBIX OINBITOB U Ji€JaTh BBIBOJBI; TOTOBHOCTh M CIIOCOOHOCTH HPHUMEHATH
METO/1bI IO3HAHUS IPU PEIICHUHN MPAaKTUYECKUX 3a/1a4;
— c(hopMHPOBAaHHOCTH YMEHUS AaBaTh KOJWYECTBEHHbIE OLIEHKU U IPOU3BOJUTD
pacueTsl 0 XUMUYECKUM (opMysiaM U YpaBHEHUSM;
— BJIQJICHHE MTPaBUJIaMU TEXHUKU 0€301IaCHOCTH MPH MCMOIb30BaHUH XUMUYECKHUX BEIIECTB;
— c¢(hOpPMUPOBAHHOCTHh COOCTBEHHOW TO3HUIIUH 110 OTHOIICHHUIO K XUMHUYECKON MH(POpPMAIINH,
MOJIy4aeMoil U3 pa3HbIX HCTOUYHUKOB.
B pesynbpTaTe arTectaruu mo y4eOHOW IUCIUIUIMHE OCYIIECTBIISETCS MPOBEpPKA 00uyux
KomMnemeHuuil.
OK 1. [ToHnMaTh CyIIHOCTh U COIUATLHYIO 3HAUUMOCTb CBOCH OymyIeit mpodeccuu, MposBIsATh
K HEH yCTOMYMBBIA UHTEPEC
OK 2. OpranuzoBbIBaTh COOCTBEHHYIO AESTEIbHOCTb, BHIOMPATh TUIIOBBIE METOMABI U CHOCOOBI
BBITIOJTHEHUS MPO(PECCHOHATIBHBIX 3a/1a4, OLIEHUBATh UX A(P(HEKTUBHOCTD U KA4€CTBO
OK 3. [IpuHuMath pelieHds B CTaHJAPTHBIX W HECTaHJAPTHBIX CHUTYyallMsIX MU HECTH 32 HUX
OTBETCTBEHHOCTh
OK 4. OcymecTBIATh MOUCK W HUCIIOIB30BaHUE MHPOPMAIIUK, HEOOXOAUMOU 11 3P HEKTUBHOTO
BBITIOJTHEHUS MPO(ECCUOHATIBHBIX 3a/1a4, TPO(HEeCCHOHAIBHOTO U TMYHOCTHOTO Pa3BUTHS
OK 5. Ucnoms3oBanue WHPOPMAIMOHHO -  KOMMYHUKAllMOHHBIX  TEXHOJOTHUH B
npodeccuoHaNbHON AESITETbHOCTH
OK 6. Paborars B KOJUIEKTHBE U KOMaHe, 3PPEKTUBHO OOLIATHCS C KOJUIEraMU, PyKOBOJICTBOM,
MOTpeOUTENIMU
OK 7. bparb Ha ce0si OTBETCTBEHHOCTh 3a pabOTy WICHOB KOMaH[Ibl (IOJJUMHEHHBIX), PE3YIbTAT
BBITIOJTHEHUS 3a1aHUN
OK 8. CamocrodTrenbHO Ompenesarh 3ahadd Npo(ecCHOHATBHOIO U JIMYHOCTHOTO Pa3BUTHA,
3aHUMAaThCsl caMo00Opa30BaHUEM, OCO3HAHHO MJIAHWPOBATh MOBBIIIEHUE KBAJIU(UKAIIUH.
OK 9. OpuentupoBaTbcs B YCIOBHSAX YacTOMl CMEHBI TEXHOJOTHH B MpodeccHoHaIbHON
JESITEIBHOCTU

1.4. KotnyecTBO 4acOB Ha OCBOCHHE IPOrPaMMbl y4eOHOH AV CHHMIINHBI:

MaKCUMaJIbHOW y4eOHOM Harpy3ku oOyuatomerocs /8 4acos,

B TOM YHCIJIE:

00s13aTeNIbHOM ayIUTOPHOM yueOHOM Harpy3ku oOyuaromierocs 76 4acos;
CaMOCTOSITENILHOM paboThI 0OyUaromerocs 2 Jaca.



2.CTPYKTYPA U COAEP)KAHUE YYEFHON JUCITATLIAHBI
2.1 O0bem y4eOHOM TUCHUILINHBI H BU/IbI Y4eOHOH padoThl

Bua yueOHo# paGoThl

Oovem uacos

MaxcuMmaJibHasi ydeOHasi HATpy3Ka (Bcero) 78
Oobs13aTesIbHAS ayIUTOPHAsI y4eOHAasi HATPY3Ka (Bcero) 76
B TOM YHCJIE:
MPAKTUYCCKHUE 3aHSATHSI 8
nabopaTopHbIC 3aHATHUS 8
CamocrosiTesibHas pabora o0yuarouierocs (Bcero) 2

IIpome:kyTounasi arrectanus: muddepeHunpoBaHHBIN 3a4eT




2.2. TEMATHYECKHWH IUIAH U COAEP)KAHWE YYEFHOHM JUCHUNJIMHBI

HaumenoBanue Conep:xkanue y4eOHOro MaTepnaJia, JiabopaTopHbie padoThl M IPAKTHYECKUE 3aHATHS, CAMOCTOsITeIbHasI padoTa Oo0beM yacos Yposenns
pPa3aeioB U TeM o0y4aromumxcst YCBOEHMSI
1 2 3 4
ConeprxkaHue yueOHOro Marepuaa
Bre HayuHnble MeTO/IbI TO3HAHNUS BEIIECTB U XUMHYECKHX SIBICHUH 1 1
aenme Ponb sKCTIEprMeHTa U TEOPUU B XUMHHU 1
MopenupoBaHue XMMHUYECKHX MPOIIECCOB 1
Pazgea 1. OO0masi ¥ HeopraHu4ecKasi XUMHUsl 46
CojeprkaHue yaeOHOTO MaTepHraa
1.1.1. | OCHOBHBIC MTOHATHUSI XUMUH 1
1.1.2 | BemectBo 1
1.1.3 | Atom 1
1.1.4 | Monekyna 1
1.1.5 | XuMuuecKuii dJIeMeHT 1
1.1.6 | Annorponus 1
1.1.7 | IIpocThle ¥ CIOKHBIE BEIECTBA 1
1.1.8 | KauecTBeHHBIH U KOJUYECTBEHHEIN COCTAB BEILECTB 1
Tema 1.1. 1.1.9 | Xumuueckue 3HaAKU U GOPMYIIBI 3 1
OchoBHbIe moustust | L-1-10 | OTHOCHTENbHBIC aTOMHAs ¥ MOJIEKYJISIPHAS. MACChI 1
3AKOHBI XMMHH 1.1.11 | KonuyecTBo BeliecTBa 1
1.1.12 | OcHOBHbIE 3aKOHBI XUMUH 1
1.1.13 | Crexuomerpusi 1
1.1.14 | 3axkoH coxpaHEHHS MAcCCHI BEIIECTB 1
1.1.15 | 3aKkoH MOCTOSIHCTBA COCTaBa BEIIECTB MOJIEKYISPHOI CTPYKTYPHI 1
1.1.16 | 3akoH ABOraipo M CIEICTBUS UX HETO 1
1.1.17 | PacueTHbIe 3a/1a4M Ha HAXOXKJCHHUE OTHOCHUTEIHHOIN MOJIEKYJIIPHON MacChl, OIpeIeIeHnEe MacCOBOH IO 2
XMMHYECKHX DJIEMEHTOB B CIIO)KHOM BEIIECTBE
CamocrosiTesibHasi padoTa 2 3
Co3naHue mpe3eHTaIum:
«AnnorponHsie MoanbHUKaUK yriepoaa (anmMas, rpadur), Kuciopoja (KHUCIopo, 030H), 01oBa (cepoe U 6esoe 0J10BO)»
Conepxanne yd4eOHOTO MaTepHaa
1.2.1 [lepuonuaeckuii 3axkon .M. Menzneneesa. 1
Tema 1.2. 1.2.2 | Otkpwrtue JI.1. MenneneesbiM ITepHomdecKoro 3aKoHa 1
Hepuonnueckuii 3aK0H _
u Tlepuonueckas 1.2.3 [epuoanyeckuii 3akon B popmynuposke [1.11. Menzeneea 1
cucremMa xumuuecknx | 1.2.4 [epromudaeckas TabnHIIa XUMUYECKIX DJIEMEHTOB — TparuecKoe OTOOpaskeHIe MePHOINIEeCKOr0 3aKOHA 4 1
a1ementos J.H. 1.25 CrpyKTypa MeprHoANYecKOoi TabIHIbl: IEPHOBI (MaNble ¥ OOBINNE), TPYNIHI (TTIaBHAS U TOOOTHAs ) 1
Menneneesa n 1.2.6 Crpoenne atoma u nepuoandeckuii 3axod JI.1. Merneneepa 1
CTpOeHHe aToMa
1.2.7 ATOM — CI0’KHAs YacTHIIA 1
1.2.8 SAnpo (MpOTOHBI ¥ HEWTPOHBI) M AIIEKTPOHHAS 000I0YKA 1




1.2.9 W3oTomsl

1.2.10 | CtpoeHue 37IEKTPOHHBIX 000I0UEK aTOMOB JJIEMEHTOB MaJIbIX MIEPUOIOB

1.2.11 | OcoOGeHHOCTH CTPOSHNUS SJIEKTPOHHBIX 000I0YEK aTOMOB AJIEMEHTOB OOJIBIINX MEPHUOAOB (TIEPEXOITHBIX 1
9JIEMEHTOB)

1.2.12 | Tloustue 06 opbuTamsix. s-, p- u d-OpGuranu 1

1.2.13 | DnexTpoHHbIE KOHOUTYpALIUK ATOMOB XUMHYECKUX 3JIEMEHTOB 1

1.2.14 | CoBpemenHas (popMyIUPOBKA MEPHOTUIECKOTO 3aKOHA 1

1.2.15 | 3naueHne MEpUOANIECKOr0 3aKOHA U TIEPUOJMIECKOM CHCTEMBI XUMHUUeCcKnX dneMeHToB J[.1. MenneneeBa aist 1
pa3BUTHS HAYKU ¥ IOHUMaHUsI XUMHYECKON KapTHHBI MUpPa

[paxTuueckast padoraNel Monenuposanue nocrpoenus: [leproanueckoit TabIUIBI XHMHYECKUX DJIEMEHTOB 2

Hemoncrpanuu. Pasnmuunsie hopmsl [lepuoandeckoii cucteMbl XumMudeckux dmeMenToB J[.1. Menneneera. JuHaMudeckue
TaOJUIIBI TSl MOsieTupoBaHus [lepuomuueckoi CHCTeMBbI. DJICKTPHU3AIHs TSNl U UX B3aUMOJICHCTBHE.

Tema 1.3.
CrtpoeHue BemecTa

Cozepxanue yueOHOTO MaTepuana

1.3.1 Honnast xumu4deckas CBSI3b

1.3.2 KaTnoHsl, nx 00pa3oBaHHe U3 aTOMOB B pe3yNbTaTe MPOIecca OKUCICHUsI

133 AHHOHBI, X 00pa30BaHUE U3 aTOMOB B PE3yJIbTaTe MPOIecca BOCCTAHOBICHUSI

1.34 HoHHas cBsI3b, KaK CBSI3b MEX]ly KATUOHAMM U aHHOHAMM 34 CYET 3JIEKTPOCTATUYECKOTO IPUTSIKEHUS

1.35 Knaccudukanus HOHOB: 110 COCTaBY, 3HAKY 3apsifia, HATMYUIO THAPATHOW 000I0YKH

1.36 VoHHbIE KPUCTAJUTUUECKHUE PEILIETKH

1.3.7 CBoiicTBa BemIECTB ¢ HOHHBIM THIIOM KPHCTAJIMYECKON PEIIeTKU

1.3.8 KoBanenTHass XUMUYECKas CBSI3b

1.39 MexaHnu3Mm 00pa3oBaHUs KOBAJICHTHO#H CBsI3U (OOMEHHBIH 1 IOHOPHO-aKIEITOPHBIN )

1.3.10 | DnexTpoOTPUIATENHEHOCTh

1.3.11 | KoBasieHTHbIE MOJSIPHASI U HETOJISIPHAS CBS3U

1.3.12 | KpaTHOCTh KOBAJIEHTHOM CBSI3U

1.3.13 | MonekysIapHBIE H aTOMHBIE KPHCTAIUTMYECKHE PEIIETKU

1.3.14 | CsoiicTBa BEUIECTB C MOJICKYJSIPHBIMHA ¥ ATOMHBIMUA KPUCTAITMYSCKUMHE PEIICTKAMU

1.3.15 | Merajuinueckas CBSI3b.

1.3.16 | Meramnyeckasi KpUCTAIUIMIECKAs pelIeTKa U MeTaJUINYecKasi XHMHYIeCKas CBA3b.

1.3.17 | ®dusnueckre CBOMCTBA METAJIOB

1.3.18 | ArperaTHble COCTOSIHUSI BEIIECTB U BOIOPO/IHAS CBS3b.

1.3.19 | TBepmoe, ®KHUIKOE U Ta3000pa3HOE COCTOSHUSI BEIIIECTB.

1.3.20 | Tlepexon BeliecTBa U3 OJJHOTO arperaTHOro COCTOSIHUS B JIPYTOE.

1.3.21 | BomopomHas CBS3b.

1.3.22 | Yucrele BemecTBa U CMECH.

1.3.23 | TloHsATHE O CMECH BEIIECTB.
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1.3.24 | I'oMmoreHHbIE U TETEPOreHHBIE CMECH. 1
1.3.25 | CocraB cmeceii: 00beMHast 1 MaccoBasi JI0JIM KOMIIOHEHTOB CMECH, MaccoBast 0JIsl IIPUMeEceH. 1
1.3.26 | lucriepcHbIe CHCTEMBL. 1
1.3.27 | IloHsTHE O AUCIIEPCHOW CHCTEME 1
1.3.28 | IucnepcHas (haza u TUCTICPCHOHHAS cpena 1
1.3.29 | Knaccudukamus AUCrepcHbIX cucTeM. [IoHsITHE 0 KOJUTOMIHBIX CHCTEMax 1
Jemonctpanun. Mozenb KpUCTALTMYECKON pelIeTKy Xjaopuaa HaTpust. OOpa3ibl MHHEPaIOB ¢ HOHHOM KPUCTAITMYECKOH
pELIEeTKON: KaJblMTa, TanuTa. MoJenu KPUCTAUTMUECKUX PEHIETOK «CyXOro JipAa» (Wiu uopaa), anMasa, rpadura (wim
kBapia). [IpuOops! Ha XUAKHX KpUcTauTax. OOpasisl Pa3IMUHBIX TUCIIEPCHBIX CHCTEM: 3MYJIbCHI, CYCIICH3UM, a3pP030JieH,
reneit u 3omeit. Koaryssius. Cunepesuc. Dddext Tunmais.
ConeprkaHue yaeOHOro MaTepraia
1.4.1 Bona 1
1.4.2 PacTtBOpEI 1
1.4.3 PactBopeHue 1
1.4.4 Bona xak pacTBOpUTENH 1
1.45 PacTBOPHUMOCTH BEIIIECTB 1
1.4.6 HacpltieHHbIe, HEHACHIIIIEHHBIE, TEPECHIIIEHHbBIE PACTBOPHI 1
1.4.7 3aBHCHMOCTh PACTBOPUMOCTH Ta30B, KHUAKOCTEH M TBEP/IbIX BEIIECTB OT Pa3In4HbIX (haKTOpOB 1
1.4.8 MaccoBast 103151 paCTBOPEHHOI'O BEIIECTBA 1
1.4.9 OneKTpoIUTHIECKas TUCCOLUAITHS 1
Tema 1.4. Bona. 1.4.10 | DnekTpoIMTHl U HEIICKTPOIHUTHI 1
PacTBOpBI. 1.4.11 | DnekTponuTHyecKas JUCCOLUALMs 1
DJIeKTPOJIUTUHYECKAS 1.4.12 | MexaHH3MBbI NEKTPOIUTHYECKON AUCCOIMAIIMH JIJIsl BELIECTB C Pa3JIMUHBIMHA THIIAMHA XUMHYECKOHN CBS3U 1
Aucconranus 1.4.13 | I'mnpaTupoBaHHbBIE U HETHAPATHPOBAHHBIE HOHBI 1
1.4.14 | CreneHp >JIEKTPOIUTUIECCKOIN TUCCOIMAIIUT 1
1.4.15 | CuinbHble U ci1a0ble AJIEKTPOIUTHI 1
1.4.16 | OcHOBHBIE MOJOKEHHS TEOPUH IEKTPOIUTHIECKON TMCCOIHALIUH 1
1.4.17 | KucmoTsl, OCHOBaHHUS M COJH KAaK 3JEKTPOJIHTHI 1
IIpakTuuyeckas padora Ne 2 [IpuroToBieHue pacTBopa 3aJaHHON KOHIIEHTPAIIHH. 2
Hemonctparmu. PactBopiumMocTs BeniecTs B Boze. CoOupaHue ra30B METOJJOM BHITECHEHHS BOIbI. PacTBOpeHue B Bozie
CEepHOI KUCIIOTHI U coneil aMmoHust. OOpasibl KPUCTAIUIOTHPATOB. M3roToBICHHE THIICOBOM MOBsA3KHU. VcrbITaHne
PacTBOPOB JIEKTPOIUTOB M HEANEKTPOIHUTOB HA MPEAMET TUCCOLUALMH. 3aBUCUMOCTb CTEIIEHH DJIEKTPOIUTHIECKOH
JIMCCOLMALIMN YKCYCHOM KUCJIOTHI OT pa30aBiieHHs pacTBopa. J{BHKeHNE OKpAIICHHBIX HOHOB B JICKTPUUECKOM TIOJIE.
[puroToBneHue XeCTKOM BOJBI U YCTpaHEHHUE €€ )KeCTKOCTH. MoHuThI. O0pasibl MHHEPaIbHBIX BOJ Pa3JIMYHOTO Ha-
3HAYCHUSL.
TeMma 1.5. Conepxanne ya4eOHOTO MaTepHaa
Knaccupuxanus 151 Kucaorbl 1 uX cBoOiiCTBa 1
HEeOpPraHM4ecKux 1.5.2 KHCIIOTBI KaK AJIEKTPOIHTHI, HX KIACCH()UKALMS 110 PA3IMYHBIM NPU3HAKAM 1
coe/IMHEeHUii U UX 153 XWMHUYECKHE CBOMCTBA KHCIIOT B CBETE TEOPUH AIIEKTPOIUTHUECKOH AMCCOIMAIIN 1
CBOICTBA 154 OcoOeHHOCTH B3aMMOAEHCTBHUSI KOHIIEHTPUPOBAHHON CEPHOM M a30THOM KHCIIOT C METaJIaMU 1
155 OCHOBHBIE CITOCOOBI TTOTYIEHUSI KHCIIOTHI 1




1.5.6 OcHoOBaHUS M HX CBOKCTBA 1
1.5.7 OcHOBaHMS KaK AJIEKTPOJIUTHI, UX KIACCU(HUKALMSI 10 PA3IMYHBIM MPU3HAKAM 1
1.5.8 | Xumuyeckue CBOWCTBA OCHOBAHHH B CBETE TCOPHHU EKTPOIUTHUCSCKON THUCCOLMAITH 1
1.5.9 Pa3noxeHne HepacTBOPUMBIX B BOI€ OCHOBAHUI 1
1.5.10 | OcHoBHBIE CIOCOOBI MOJTY4YEHHsI OCHOBAaHHUH 1
1.5.11 | Coun u ux cBoiicTBa 1
1.5.12 | Conu Kax 3JE€KTPOIHUTHI 1
1.5.13 | Conu cpenHue, KHCIIbIE 1 OCHOBHBIE 1
1.5.14 | XumudecKku CBOWCTBA COJIeil B CBETE TEOPUH DIICKTPOIUTHICCKOM UCCONHAIN 1
1.5.15 | Cnoco0Obl mony4eHus coyeit 1
1.5.16 | I'maponus comneit 1
1.5.17 | Oxecuasl ¥ MX CBOICTBA 1
1.5.18 | Coneobpa3syromnue u HeCOIe00Pa3yIOIINE OKCHIBI 1
1.5.19 | OcHoBHbIe, aM(bOTEPHBIE 1 KUCIOTHBIE OKCUJIBI 1
1.5.20 | 3aBucHMOCTb XapakTepa OKCHa OT CTETIEHH OKUCIICHHSI 00pa3yIoIero ero Metauia 1
1.5.21 | Xumuueckue CBOMCTBA OKCHIOB 1
1.5.22 | Tlomy4yeHue OKCUIOB 1
1.5.23 | Xumuueckue cBOICTBa HEOPTaHUUECKUX COSMHEHUI 1
JladopaTopHnasi padora Nel 3
VciipiTaHKe pacTBOPOB KUCIOT HHAMKATOPAMHU
HemoHctpanun. BzanMoseiicTBre a30THON M KOHLIEHTPUPOBAHHOW CEPHOM KUCIIOT ¢ Metaiutamu. ['openue docdopa u
pacTBopeHue NpoAyKTa ropeHus B Boze. [lonydenue u cBoiicTBa amdorepHoro ruapokcuna. HeoOpatumelii ruaposius
kap6ua kaibuus. OOpaTHUMBbIN THIPOIHU3 COJEH Pa3IMYHOrO THIIA.
Cozep:xaHue yueOHOro MaTepuaia
1.6.1 Knaccupukanusi XuMHYeCKHX peaknuii 1
1.6.2 Peaxuumu coeqiuHeHus1, pa3IoKEeHUs, 3aMeleHHs, 0OMeHa 1
1.6.3 Karanutnueckue peakimu 1
Tema 1.6. 1.6.4 | OGpaTumble 1 HEOOpPAaTHMBIE PEAKIUH 1
XuMHuecKHe peaknuu 1.6.5 I'oMoreHHbI€ U reTepOreHHbIe PEAKIIUU 1
1.6.6 DK30TepMHUYECKHE U YHIOTEPMHUICCKUE PEAKIHH 1
1.6.7 TemoBo# 3 (heKT XUMUUECKUX PEaKIHi 1
1.6.8 TepMoxuMHUYECKUE YpaBHEHHS 1
1.6.9 OKHCINTEILHO-BOCCTAHOBHTE/bHBIE PeaKIUU 1
1.6.10 | CteneHb OKUCICHUS 1
1.6.11 | OKHCIHUTENbh U BOCCTAHOBJICHUE 1
1.6.12 | BoccTaHOBUTEINb U OKHCIICHUE 1
1.6.13 | Metoa 25IeKTPOHHOr0 Oananca JUisi COCTABICHUS YPaBHEHHI OKHCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIHI 1
1.6.14 | CxopocTh XHMHYECKHX PeaKIuii 1
1.6.15 | TloHsiTHE O CKOPOCTH XUMUYECKUX PEAKIIUi 1
1.6.16 | 3aBUCUMOCTH CKOPOCTH XMMHUYECKHX PEAKUUH OT Pa3IMYHbIX (PAKTOPOB: TIPHPOBI PEATUPYIOMIHX BEIIECTB, HX 1
KOHIICHTPALMH, TEMIIEPATYphl, MOBEPXHOCTH CONPHUKOCHOBEHHS M MCTIONB30BaHMs KATAIM3aTOPOB
1.6.17 | Of6paTuMocTh XHMHYECKHX PeaKIHii 1




1.6.18 | ObOpaTtumbie U HEOOPATHUMBIC PEAKITHN 1
1.6.19 | Xumuueckoe paBHOBECHE M CIIOCOOBI €r0 CMEIEHHS 1
JlaGopaTopHasi padora Ne2 5 3
OKHCIHUTETbHO-BOCCTAHOBUTEIILHBIE PEaKIMH, CKOPOCTh M 00pPaTUMOCTh XMMHUYECKHUX PEaKIIUH
Hemoncrpanun. [IpruMepbl HeoOpaTUMBIX peakIuid, HIYIINX ¢ 00pa30BaHUEM OCaJKa, ra3a WM BOJIBI. 3aBUCHMOCTb
CKOPOCTH peaKLUH OT IPUPOIBI pearnpyroNHX BelecTB. B3anmoyeiicTBie pacTBOPOB CEPHOM KUCIIOTHI C PACTBOPaMH
THOCYJIb(paTa HaTPUsl Pa3IMuIHON KOHLIEHTPALMK 1 TeMIlepaTypbl. MOJeb KHISIIIETO CI0sl. 3aBHCUMOCTh CKOPOCTH
XMMHUYECKOH peakIiy OT MPUCYTCTBUS KaTan3aTopa Ha IpUMepe Pa3iioxKeHHs IEPOKCH/Ia BOIOPO/IA C TOMOIIBIO
JIMOKCHJIa MapraHiia 1 Katajassl. Mozens anekrpomnuzepa. Moens 37eKTpOIM3HOH BaHHBI JIs TIOJTyYEHHS ATFOMUHUS.
Moyenb KOJIOHHBI CHHTE3a aMMHaKa.
CopeprkaHue yaeOHOrO MaTepHrasia
1.7.1 OcoOeHHOCTH CTPOEHHS aTOMOB M KPUCTAJIJIOB 1
1.7.2 du3nuecKre CBOMCTBAa METaJIOB 1
1.7.3 Knaccudukanms MeTauioB 1o pa3inyHbIM MPU3HAKAM 1
1.7.4 | XumudecKkue CBONUCTBA METAILIOB 1
1.75 ONEeKTPOXUMHUYECKUN PsJ] HAIIPsDKEHUH METaJIoB 1
1.7.6 MerannorepmMust 1
1.7.7 OO1me crocoObl MONTyYeHHs] METAILIOB 6 1
1.7.8 [TonsTHE O METAJTYPrUU 1
1.7.9 [MupomeramTyprusi, THAPOMETAIUTYPTHSA U DJICKTPOMETAIITYPTHUS 1
1.7.10 | CrnuiaBbl UepHbIC U IBETHBIE 1
Tema 1.7. 1.7.11 | OcoGeHHOCTH CTPOEHHUSI AaTOMOB 1
MeTtanabl 1 1.7.12 | Hemeraibl — IpOCThIC BELIECTBA 1
HeMeTaAJLJIbI 1.7.13 | 3aBUCHMOCTb CBOICTB raJION€HOB OT UX MoJokeHus B [lepuoiueckoii ciucreme 1
1.7.14 | OxucnuTeIbHbIE U BOCCTAHOBUTEIBHBIC CBOMCTBA HEMETAJIOB B 3aBUCUMOCTH OT MX TOJIOKEHUS B PAAY 1
JIEKTPOOTPULIATETBHOCTH
1.7.15 | 3akanka u otmyck ctainu. O3HaKOMJICHHE CO CTPYKTypaMH ceporo u 6enoro uyyryHa. PacrosnaBanue pys xenesa. 1
JlaGoparopHasi padora Ne3 2 3
3akanka 1 oTIyck crayuu. O3HAKOMIICHHE CO CTPYKTYPaMH Ceporo M 0eoro 4yryHa.
Hemoncrpanun. Komnekmus MeTamioB. B3anmozaeicTBrie MeTauIoB ¢ HeMeTaiaMu (Jkene3a, IIIHKA U alIIOMUHUS C CepOi,
QIIOMHHHS C HOJIOM, CYPBMBI C XJIOPOM, TOpPEHHE XKee3a B xyope). ' opeHne MeTauioB. AIOMHHOTEPMHSI.
Komnekuust HemeramuioB. ['openne HemeTawioB (cepbl, Gpocdopa, yrist). BeiTecHeHHe MeHee aKTHBHBIX IaJIOTeHOB 3
pacTBOpOB HX coJiel Ooee aKTHBHBIMU TaJIOreHaMH.
Mogens IpOMBIIUIEHHOH YCTAHOBKH IS IIPOU3BOJICTBA CEPHOM KUCIOTHI. MoIelb eun st 00KHUra H3BECTHSKA.
Komnexmym npomyKIwii CHITMKaTHON IPOMBIIIUIEHHOCTH (cTekia, Gpapdopa, dasHca, IeMeHTa pa3InIHbIX MapOK U JIp.)
Paspnea 2. Oprannyeckasi XuMus 30
Tema 2.1 Conepxanne ya4eOHOTO MaTepraa
OCHOBHbIE OHATHS 211 [IpuponHbIe, NCKYCCTBEHHBIE W CHHTETUIECKHE OPTaHUYECKUE BEIIeCTBA 1
opranuyeckoii xamuu u | 2.1.2 CpaBHEHHE OPTaHUIECKUX BEIIECTB C HEOPTAHMIECKUMHU 5 1
TeOpUs CTPOEHUsI 2.1.3 BanentHocts 1
OpraHM4ecKux 2.1.4 XUMHYECKOE CTPOCHHE KaK NOPSIOK COSAMHEHHSI aTOMOB B MOJIEKYJIBI 110 BaJICHTHOCTH 1
Coe/IUHEHUIi 2.1.5 Teopusi ctpoenus oprannyeckux coeqnHenuii A.M. Bytieposa 1




2.1.6

(OCHOBHEIE ITOJIOXKEHHUS TCOPUH XUMHUICCKOI'0 CTPOCHUA

2.1.7 W3omepust u n3oMepsl

2.1.8 Xumudeckue (GOpMyIIbl M MOZEIH MOJIEKYJ B OPTaHHIECKOW XUMHHN

2.1.9 Krnaccudukarus BenecTs 1Mo CTPOSHUIO YTIIIEPOIHOTO CKEIEeTa U HATHYHIO (PYHKIIMOHAIBHBIX TPYITIT
2.1.10 | I'omom0ry ¥ TOMOJIOTHS

2.1.11 | Hauana Homenknarypsl IUPAC

2.1.12 | Peaxiwu npucoequHEeHUs (THIPUPOBAHUS, TAIOTCHUPOBAHHS, THIPOTraIOr¢HHPOBAHNS, TUAPATAIINH)
2.1.13 | Peakruu oTHICIUICHUS (IETUAPUPOBAHHMS, JCTHPOTraIOrCHUPOBAHMUS, JICTHIPATAIINN )

2.1.14 | Peakmuu 3aMenieHus. Peakiiuy n3oMepu3aIim

IpakTnueckasi padora Ne 3 l3rotoBieHue Mojeneil MOJIEKyYJl OpraHUUYEeCKUX BEIIECTB.
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Jemonctpatn. Moeny MOIeKyIl TOMOJIOTOB M H30MEPOB OpraHuye-CKUX coenHeHnil. KauecTBeHHOE 0OHApYKeHHE
yraeposa, BOJOpOia U XJI0pa B MOJEKY/IaX OPraHUYeCKUX COCTHUHCHUH.

Tema 2.2.

YriaeBonopoasl U ux
NPUPOJAHBIE HCTOYHUKH

CozepxaHue yueOHOTO MaTepuaa

2.2.1 AJIKaHbI: TOMOJIOTUYECKUH PsiJl, U30MEPHS U HOMEHKJIATypa aJIkaHOB

2.2.2 XUMHUUECKUE CBOMCTRBA aJIKaHOB (METaHa, dTaHa): TOPEHHUE, 3aMEIICHUE, PA3JIOKEHHE, JCTHIPUPOBAHHE

2.2.3 IIprMeHeHUe aTkaHOB Ha OCHOBE CBOMCTB

224 AJIKeHbI: DTUJICH, ero NoinydeHue (JerHIpupoBaHUEeM dTaHa, ASHONUMeprU3alueil MOJU3THICHA)

2.2.5 I"omonorudeckuit psja, U30Mepusi, HOMEHKJIATypa aJIKeHOB

2.2.6 XUMUUECKUE CBOMCTBA TUJICHA: TOPEHHE, KAUSCTBCHHBIC Peakinu (00ecBeYMBaHIE OPOMHOM BOJIBI M paCTBOPa
nepMaHraHarta Kajuus), THApaTals, IOIUMEpU3aLus

2.2.7 [IpumeHeHne dTHIICHA HA OCHOBE CBOMCTB

2.2.8 Aaxajauenst; [ToHsTHE 0 [EeHAaX KaK YrIIEBOJOPOJAaX C JBYMs IBOMHBIMHU CBS3SIMU

2.2.9 CorpsiKeHHbIE JIMEHbBI

2.2.10 | Xumunueckue cBoiictBa Oyraauena-1,3 u u3onpena: odeciBeYrBaHie OPOMHON BOJIBI M TIOTUMEPU3ALINS B
Kay4qyKH

2.2.11 | HarypajbHbIi M CHHTETHYECKHE KAyIyKH

2.2.12 | Pe3una

2.2.13 | AnKuHBI

2.2.14 | Auerwied

2.2.15 | XuMuiecKre CBOIMCTBA alleTUIICHA: TOpeHNUe, 00eCIBEYUBAHNE OPOMHOI BOJIBI, IPUCOEANHEHUE XJIOPOBOAOPOIA
W THIpaTalys

2.2.16 | IlpumeHeHue alleTUIIEHA HA OCHOBE CBOWCTB

2.2.17 | MexkiiaccoBasi U30MEpHsI C aIKa{eHAMU

2.2.18 | Apennl

2.2.19 | benson

2.2.20 | XumMun4eckue cBoiicTBa OEH30/a: TOPEHHE, PEaKIIUK 3aMeleHus (TaOreHUpOBaHIe, HUTPOBAHHE)

2.2.21 | Tlpumenenue GeH301a HA OCHOBE CBOICTB

2.2.22 | Mpupoanblie HCTOYHUKH YIJIE€BOI0OPOI0B

2.2.23 | TlpupoaHslii ra3: cocTaB, IPUMEHEHHUE B KAYECTBE TOILTUBA

2.2.24 | Hedtp

2.2.25 | CocraB u iepepaboTka HehTH

2.2.26 | Ileperonka HedTH
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2.2.27 | HedrenponykTs

2.2.28 | O3HakoMIIeHHE C KOJUICKIMEH o0pa3ioB HeTH M MPOAYKTOB e mepepaboTku. O3HAKOMIICHHE C KOJUICKIHEH
KayJdyKOB U 00pa3liaMu W3JICHI U3 PEe3UHBI

Hemoncrpanuu. ['openne Merana, 3TiieHa, anetwieHa. OTHOIIEHNEe MeTaHa, STUICHA, alleTIIeHa 1 OeH30J1a K pacTBOpaM
IepMaHraHarta Kajaus 1 OpomHo# Boge. IlonyueHue sTuaeHa peakuueil feruapaTanyy dTaHola, alleTUIeHa — THIPOJIN30M
kapOuna kanbiys. Pa3nokeHne kaydyka IpH HarpeBaHWH, UCTIBITAHUE MTPOYKTOB Pa3JIOKEHHsI Ha HETIPEAEIbHOCTD.
Komneknust o0pasioB HedTr 1 HedrenpoaykToB. Komnekuus «KaMeHHBIH yroib 1 IPOAYKIHsT KOKCOXUMHIECKOTO
TIPOU3BOJCTBAY.

Tema 2.3

Kucaoponcoaep:kammue
OpraHuvecKue
coeMHeHHus

CozepxaHue yueOHOTO MaTepuaa

2.3.1 Cnuptsl

2.3.2 [onyuenne sTaHona OpPOKEHUEM TIIFOKO3bI U THJIpATallMel STHIICHA

2.3.3 I'mapokcunbHas Tpynmna Kak QyHKIMOHAIbHAS

2.3.4 [loHsATHE O MpeNeNbHBIX OJHOATOMHBIX CIIUPTaX

2.3.5 XUMUUECKUE CBOMCTBAa STaHOJA: B3aMMOJICHCTBHE C HATpPHEM, OOpa30BaHHME MPOCTBIX M CIOXHBIX 3(HUPOB,
OKHCJICHUE B aJIbJICTH/]L

2.3.6 ITprMeHeHue 3TaHONIa HA OCHOBE CBOMCTB

2.3.7 AJIKOTOJIM3M, €ro MOCJIECTBUS U NPEeIyNpeKICHUE

2.3.8 ['uepyH Kax npecTaBUTeNlb MHOTOATOMHBIX CITUPTOB

2.3.9 KauecTBeHHas peakiysi HA MHOTOATOMHBIE CIIHPTHI
2.3.10 | IlpumeHeHue riuunepuHa
2.3.11 | ®denon

2.3.12 | ®dusnyeckre U XMMUYECKHE CBOMCTBa (heHoma

2.3.13 | BzaumHoe BiusiHHE aTOMOB B MOJIeKyJie (heHOla: B3aUMOACHCTBUE C THIPOKCHIIOM HATPUsI U a30THON KHCIIOTOM

2.3.14 | Ilpumenenue deHona Ha OCHOBE CBOMCTB

2.3.15 | Aabaeruasl

2.3.16 | Ilouarue 00 anpaerugax

2.3.17 | Anpaernanas rpynmna Kak (GyHKIIMOHAIbHAS

2.3.18 | ®opmanpaerun H €ro CBOIMCTBA: OKUCIEHHE B COOTBETCTBYIOIIYIO KHCIOTY, BOCCTaHOBJIECHHE B
COOTBETCTBYIOIIUNA COUPT

2.3.19 | IonyueHwue anbaeTHI0B OKUCICHHEM COOTBETCTBYIOIIMX CITUPTOB

2.3.20 | Ilpumenenue popmainbernia Ha OCHOBE €ro CBOMCTB

2.3.21 | KapGoHOBbIe KHCJIOThI

2.3.22 | IonsiTie 0 kKapOOHOBBIX KHCIIOTaX

2.3.23 | KapOokcuibHas rpyia Kak QyHKIMOHATbHAS

2.3.24 | T'omonoru4eckuit psi npeebHbIX 0OTHOOCHOBHBIX KAPOOHOBBIX KHUCIIOT

2.3.25 | Tonyuenue kKapOOHOBBIX KHCIOT OKHCIICHHEM aJbJICTUJIOB

2.3.26 | XuMuYecKHe CBOMCTBA YKCYCHOM KHCIOTHI: OOIIME CBOMCTBA C MHHEPAJIbHBIMU KHCIOTAMH M PEaKIus
STepUPHUKAITAA

2.3.27 | TlpumeHeHHe YKCYCHOM KHUCIIOThI HA OCHOBE CBOMCTB

2.3.28 | Beicmine )HpHBIE KUCIOTHI HA PUMEPE NAITbMUTHHOBON M CTEapHHOBOH

2.3.29 | Caoxuble 3pUpbI U )KUPBI

2.3.30 | Iomy4yeHne cIOXXHBIX H(UPOB peaKnuent 3TepuQuKaIim
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2.3.31 | Caoxuble 3¢HpHI B IPUPOJIE, X 3HAUCHUE 1
2.3.31 | IlpumeHeHue CIOXKHBIX A3(UPOB HA OCHOBE CBOMCTB 1
2.3.32 | XXupsl KaK cIoKHbBIE d3PHUPHI 1
2.3.33 | Knaccudukanms >xupoB 1
2.3.34 | XuMuueckue CBOIMCTBA KMPOB: THAPOJIU3 ¥ THIPUPOBAHHE JKUJIKUX )KUPOB 1
2.3.35 | IlpumeHeHune >KMPOB HA OCHOBE CBOWCTB 1
2.3.36 | Mbuia 1
2.3.37 | YraeBoasl 1
2.3.38 | YrieBonpl, X KIaccu(HKalusa: MOHOCaXapH sl (TJII0K03a, GppyKTo3a), qucaxapuabl (caxaposa) U MoJIucaxapu/bl 1
(KpaxMaJl ¥ [eJuTI0I03a)
2.3.39 | I'moko3a — BEIIECTBO C TBOMCTBCHHOW ()YHKIIMEH — aJIbJICTUIOCIHAPT 1
2.3.40 | Xumuueckre CBOMCTBA TJIIOKO3BI: OKHUCIICHHE B TIFOKOHOBYIO KHCJIOTY, BOCCTAHOBJICHHE B COPOUT, CITMPTOBOC 1
OpoXxeHe
2.3.41 | IlpuMeHEeHUE MITFOKO3bI HA OCHOBE CBOYICTB 1
2.3.42 | 3HaveHHe YII€BOJOB B )KUBOM MPHUPOJIE U )KU3HU YEJIOBEKa 1
2.3.43 | TlonAtve O peaKUUsX IONMKOHAEHCALMM W THAPOJM3a Ha IPUMEPE B3aUMONPEBPAILEHH: IIoKo3a —> 1
noJrcaxapuI
2.3.44 | PacTtBopeHue riHiepuHa B BOje M B3aumojeiictBue ¢ ruapokcuaom memu(ll). CBoiicTBa yKCyCHOW KHCIOTHI,
o0lIMe €O CBOMCTBAMHM MHHEPATbHBIX KHCIOT. J[0Ka3aTenbCTBO HEMpEnebHOr0 XapakTepa JKHAKOrO JKHpA. 1
BsanmoneiicTBue r1r0K035I U caxapossl ¢ rugpokcuioM Mean(1l). KauectBennas peakuys Ha Kpaxmai.
JlaGopaTopHas paGora Ne4d
PactBopeHue ramIieprHa B Bosie U B3aumoeictaue ¢ ruapokcumom meau (1)
Tema 2.4. CojeprkaHue yaeOHOro MaTepuasia
A3zoTcopep:kamme 241 | Amunbi 1
opranmdeckue 2.4.2 | IlonsTue 06 aMuHaX 1
CoeMHeHHSI. 2.43 | AmndaTHieckre aMHUHBI, UX KJIacCH(HKAIMA 1 HOMEHKIATypa 1
Hoaumepsi 24.4 AHWINH, KaK OpraHUYECKOE OCHOBaHHE 1
2.4.5 [Nonyuenne aHUIMHA U3 HUTPOOEH30J1a 1
2.4.6 [IpuMeHeHne aHUITMHA HA OCHOBE CBOMCTB 1
247 | AMHHOKHCIOTBI 1
2.4.8 AMMHOKHUCIIOTBI KaK aM(oTepHblie Au()yHKIMOHATbHBIC OPrAHUYECKHE COSTUHEHHS 1
2.4.9 XMMHYECKHE CBOHCTBA aMHHOKHUCIIOT: B3aUMOJEHCTBHE CO INETI0YaMHM, KHCIOTAMU H IPYT ¢ APYroM (peakiys 1
TTOJIMKOHICHCAIINH )
2.4.10 | IlentuaHas CBA3b U MOJIMUIIENTHIBI 1
2.4.11 | IlpuMmeHeHHE aMUHOKHCIIOT HA OCHOBE CBOWCTB 1
2.4.12 | Beakn 1
2.4.13 | TlepBuuHas, BTOpUYHAS, TPETUYHAS CTPYKTYPBI OCITKOB 1
2.4.14 | XuMuueckue cBOICTBa OSIIKOB: TOPEHNUE, ACHATYPAIIUS], THIPOJIN3, [[BETHBIC PEAKIHN 1
2.4.15 | buonoruueckue GHyHKIMU OCIKOB 1
2.4.16 | Honumepbl 1
2.4.17 | benkn u nonucaxapuapl Kak OHOIIOITUMEPHI 1
2.4.18 | Ilmactmaccer 1




2.4.19 | IonyyeHne MoOIMMEPOB peakiel MoJIMMepU3aliy 1 MOINKOH/CHC AN

2.4.20 | TepMmomacTHYHbIE U TEPMOPEAKTHBHBIE IIIACTMACCHI

2.4.21 | IpeacraBUTETN IIACTMACC

2.4.22 | BonokHa, X Kiaccu(pHUKaIus

2.4.23 | Tomy4eHue BOJIOKOH

2.4.24 | OtnenbHBIC IPEACTABUTEIN XUMHUCCKIX BOJIOKOH

N R(R R Pk

I[IpakTnyeckas padora Ne 4 PermeHue SKCIEPUMCHTAIBHBIX 33/1a4 Ha HICHTU(GUKAIIUIO OPTaHUYCCKUX COCAMHCHHA. 2
PacnozHaBaHue miacTMace U BOJIOKOH.
JemoHcTpanuu. B3aumopelicTBie aMMuaka W aHWIMHA C COJITHOW KUCIIOTOH. Peaknus aHwinmHa ¢ OpOMHOW BOIOMA. 3
JlokazatenbcTBO HaMW4us (DYHKIMOHAIBHBIX TPYIN B PACTBOPaX aMHHOKHCIOT. PacTBopeHHEe W OCa)JIeHHE OCIKOB.
IIBeTHbIC peakimu OeaKOB. ['OpeHre NTHYLETO Mepa U MEPCTIHONH HUTH.
Oobs13aTeibHast yueOHasi HATpPy3Ka: 76
CamocTosiTe1bHast ydeOHasi HArpy3Ka 2
MaxkcuMaibHasi yueOHasi Harpy3Ka: 78

1. — o3HaKOMHUTENBHEIH (y3HaBaHHUE paHee N3y4YEeHHBIX 00BEKTOB, CBOMCTB);
2. — penpoayKTUBHBIN (BBITOIIHEHNE JISSITEBHOCTH 110 00pa3Ily, HHCTPYKIIMU HIH TI0J] PYKOBOJCTBOM)
3. — IPOJIyKTUBHBIN (TUTAHUPOBAHUE U CAMOCTOSITENILHOE BBIITOTHEHUE JIEITEIbHOCTH, pelleHne MPOOIEMHBIX 3a/1a4)




3. YCJOBHUS PEAJIN3AIIAN YUYEBHOM JUCIHUIIJINMHBI
3.1. TpeGoBaHHS K MUHUMAJILHOMY MaTepPHAJIbHO-TEXHUYECKOMY 00ecnedeHHI0
Jus  peanm3anuu  y4yeOHOW  MUCHUIUIMHBI ~ MMeeTcs  y4eOHBI ~ KaOWHET
0011e00pa30BaTENBHBIX TUCIUIUIHH (KAOUHET XUMUH).
O6opynoBanue y4ueOHOro KabuHera:
- IOCaI0OYHBIE MECTA IO KOJIMYECTBY 00yJaIONTUXCS;
- pabodee MeCTO IMPEeTo1aBaTes;
-y4e0HO-METOAMUSCKUN KOMIUICKT TUCIUTUIAHBI.
- KOMIUIEKT y4eOHO-HATJISAHBIX TTIOCO0miA: «Moaenn aTOMOB XMMHUYECKUX 3JIeMEHTOB. Moienu
MOJIEKYJI POCTHIX U CI0XKHBIX BELECTB (1apoctepxHeBble U CtioapTa—bpurieda). Komnekmus
MIPOCTHIX U CIIOKHBIX BEIIECTBY;
- paznuusble popMmel [leproanueckoii cucremsl xuMmudeckux anneMmenToB .. Menneneesa;
- 00pa3iibl MUHEPAJIOB ¢ MOHHOW KPUCTAITMYECKON PEIIeTKON: KaJIbIINTA, TATUTa.
- KOJUIEKITUSI METAJIJIOB;
- KOJUIEKITUSI HEMETAJUIOB;
- KOJUIEKIIMH MPOAYKIINI CHIIMKATHOM IPOMBIIIIEHHOCTH (cTekia, papdopa, pasHca, iemeHTa
Pa3IUYHbBIX MapoOK U Jp.);
- MOJIEJIH MOJIEKYJI TOMOJIOTOB ¥l ©U30MEPOB OPTaHWIECKUX COETNHEHHIA;
- KoJutekmus oOpasnoB Heptr u HePrenpoaykToB. Kostekmus «KaMeHHBIN yrojib U MPOTYyKITUS
KOKCOXHMHYECKOTO TTPOU3BOJICTBAY;
Texnuyeckue cpeacTBa 00yyeHusi:

- HHTEpPaKTUBHAS JOCKA;

- IPOEKTOP;

- KOMITHIOTEP C JINIIEH3UOHHBIM ITPOTPAMMHBIM 00€CIICUCHHEM;
- 1abopaTopHOE 00OPYIOBAHHUE.
3.2. UudopmanmnonHoe odecriedyeHue 00yueHust
OcHOBHBIEC HCTOYHUKHU:
1. Epoxun IO.M. Xumus ansa npodeccuid ¥ CHEIUaIbHOCTEH TEXHHUYECKOTO U €CTECTBEHHO-
HayqHoro npoduineit: yaeonuk s ctya. CI1O — M.: U1 «Axkanemusi», 2017
JlonoHUTe/IbHbIE UCTOYHUKH!
1. JI.M, IlycroBanosa, U.E. Hukanoposa OOmiast xumust (3-¢ u31., cTep.) Y4eOHHK UIS CTY/I.
cpennero npod. oopazosanus/ JI.M, IlycroBanora, M.E. Hukanoposa. - PoctoB H//]: DeHukc,
2007,
2. Xomuenko M.I'. O6mas xumusi— (2-oe u3gaHue, UCIpP U JIOI.) YYeOHHK IS CTYA. CPEIHETO
npod. o6pazoBanus/ — XomueHko N.I" M.: PUA «Hosast Bosnay, 2008.
3. Epoxun, KO.M. COopHUK 3a7a4 U YIPAKHEHUHA MO XUMUU (C TUJAKTUYECKUM MaTEPHAIIOM)
(7-e w3n., crep.) mis cryd. cpeanero mpod. obpasosanust/ FO.M. Epoxun. — M. : «AkageMusn»,
2010. -304 c.;
4. Epoxun, FO.M. Xumus (15-e uzn., crep.) yaeOHUK Ui CTyH. cpenHero mpod. odpazoBanus/
FO.M. Epoxun. — M. : «Akagemusi», 2010. — 400 c.;
5. T'abpuensa O.C. IlpaktukyMm no oOieil, HeOpraHMYecKo U opraHnyeckoi xumun (3-e u3m.,
ctep.) yuaed. nocobue/O.C. ['abpuensn— M. : «Akagemusy», 2009. — 1., 256 c.
6. I'abpuensa O.C. Xumus (15-e uza., crep.) yueOHUK [Tl CTY. CpeaHero mpod. odpasoBaHus/
O.C. TI'abpuensH. — M. : «Akanemusy», 2010. —425 c.;
DJIEeKTPOHHbIE HCTOYHUKH:
1. MadpopmannonHsiii moptai. - Pexum noctymna: http://www.xumuk.ru;
2. UndpopomarmoHHblii noprai. - Pexxum gocryma: http://www.alhimikov.net;
3. MudpopmannonHsiii moptan. - Pexum gocryma: http://www.chemport.ru;
4. Poccwuiickast rocyIyiapcTBeHHAs OHOIMoTeKa. - Pesxum nocTyma: WWW.rSl.ru;
5. NadopMaImoHHO-CIIPaBOYHBIN TIOPTaJ. - Pexxum moctyma: wwwe.librari.ru;
6.DenepanbHBINA HEHTP WH(HOPMALIMOHHO-00pa30BaTENbHBIX PECYPCOB. [DIEKTPOHHBIN pecypce]:
VYueOHO-MeTomnuecKre Marepuaisl. — Pesxum nocrymna: www.fcior.edu.ru;



http://www.alhimikov.net/
http://www.rsl.ru/
http://www.librari.ru/
http://www.fcior.edu.ru/

7.  MunucrepctBo  obOpasoBanus  Poccuiickoit ~ ®enmepaumu. - Pexum  gocryna:
http://www.ed.gov.ru;

8. HammonanpHbiii optan "Poccuiickuii o0meoOpazoBareabHbd OpTA». - Pexum mocryma:
http://www.school.edu.ru;

9. EcrecTBeHHOHAy4HBIN 00pa3oBaTelibHbIN MopTal. - Pexxum mocryna: http://en.edu.ru;
12. ®enepanbHbIil eHTp MHPOPMATMOHHO-00pa30BaTEIBHBIX pecypcoB. — Pexxum mocryma:
http://fcior.edu.ru: DekTpoHHbBIC YUeOHBIC MOYIIH:

- OYM. XuMmus — KaKk 4acThb €CTECTBO3HAHUSI.

-OVYM. Posb XUMHHM B )KU3HU Y€JI0BEKa. XUMHUS B aBTOMOOHIIECTPOCHUH

-OVM. [Ipenmer xumuu. BemecTBo kak 00bEKT U3yueHUst XuMuHU. HayuHble MeTObl TO3HAHUS
BEILECTB U XUMUYECKUX SIBJICHUI. Posib 3KCcIIepuMeHTa U TEOPUH B XUMUU

-OVYM. OcHOBHBIE 3aKOHBI XUMHUHT

- OVYM. Tecrsl no Teme "l[leproanueckuii 3aKOH U MEPUOINYECKAsi CUCTEMA XUMHUECKUX
anemenToB /.M. MenneneeBa u crpoenue aroma"

-OVM. [lepuoanueckas cuctemMa Xumuaeckux snementoB JI.M1.MenneneeBa u cTpoeHHE aTOMOB.
3HaueHue NepruoANYECKOTO 3aKOHa

- OYM. Crpoenue BemiecTra

-OVYM . JlucnepcHble CUCTEMBI

-OVM. Tpenaxep "Kpucrammuueckue u amopdHbie BemecTra"

-OVM. KauecTBeHHBIN U KOJMYECTBEHHBIN COCTaB BellleCTBa. BemiecTBa MOJIEKYISIPHOTO U
HEMOJIEKYJIIPHOTO CTpOeHHUS (yriIyOJeHHBIH YPOBEHB CIOKHOCTH)

-OVM. Tpenaxep “Cxo/cTBa M pa3IHurs MEXy KOBAJICHTHOW, MOHHOW U METAJTMIECKOM
CBS3SIMU™

-OVYM. Tectel o Teme “XumMuyeckas CBsI3b

-OVM. [lonsitue o xumuuecko peaknuu. Kinaccudukanys XuMAYeCKUX peakiiuii B
HEOPraHMYECKOU U OPraHWYECKON XUMUH (YTITyOJICHHBIA YPOBEHD CII0)KHOCTH)

-OVM. Tpenaxep "Tunsl XuMHUYECKUX peakiuii”

-OVYM. CocraB u ki1accuukanusi OKCHIOB.

-OVYM.XuMH4YecKHre CBOMCTBA OKCUIIOB

-OVYM. Okcuapl v TUAPOKCHIBI METAILUIOB. CTPOEHHUE U CBOMCTBA

-OVM. OcHoBaHus

-OVYM. Tpenaxep "Knaccudukamnus ocHoBaHui"

-OVM. Kucnotsl

-OVM. Tpenaxep "Knaccubpukamus kuciaot"

-OVM. Conu

-OVYM. Tpenaxep "Knaccudukanms coneir”

-OVM. HUcropust OTKPBITUS U CTPOCHHUE aTOMOB METAIIIOB

-OVYM. OGmue crnocoObl NOTYyYEHHUS METAIIOB

-9VM. Tectrl 10 TeMe "AJIOMUHUHA U €r0 COSTUHEHUT"

-OVM. Tectrl o Teme "Keie3o u ero coeguHeHUs"

-OVYM. Tectsl o Teme "Cepa u e€ coeauHeHus" (BapuaTuB)

-OVM. Tectsl o Teme "CunmkatHas MpOMBIILIEHHOCTb"

-OVYM. Tectsl o TeMe "YTIIepos U ero coequHeHus" (BapuaTHB)

-OVM. Ilpeanoceuiku BO3HUKHOBEHUS TEOPUU CTPOCHMSI OPraHMYECKUX COCIUHEHUN
A.M.BbytnepoBa (yriyOJaeHHbIH ypOBEHb CIO0KHOCTH)

-OYM. OOmiee noHsATHE 00 YriIeBOI0pOIaX

-OVM. Tectsl o Teme "[IpenenpHble U HENMPEAEIBHBIE YTIEBOAOPOILI"

-OVM. Tpenaxep "HM30mepbl 1 TOMOJIOTH YTIEBOAOPOIOB"

-OVYM. BupryansHas nabopaTtopHas pabota "KoHcTpynpoBaHHe MEXaHU3MOB XUMHUYECKUX
peakuuii no teme "Yriesonopoast”

-OVYM. Hedth kak cripbe I IPOU3BOJICTBA TOIJIMBA U Mace.

- OVM. Ankanbl



http://www.ed.gov.ru/
http://www.school.edu.ru/
http://en.edu.ru/
http://fcior.edu.ru/

-OVYM. TecTrl 110 TEME «AJIKAHBD)

- OVYM. AnkeHsl

-OVYM. TecTrl 110 TEME «AJIKEHBD)

- OVYM. AnKnHBI

-OVYM. TecTsl 110 TEME (AJIKUHBD)

- OVYM. AnkagueHsl

-OVYM. TecTtol 110 TeME «AJKAINECHBI)

- OVM. Apenbl

-OVM. Tectsl 110 TEME «APEHBI»

- OVYM. CnupTsl

-OVM. Tectsl 110 TeMe «COUPTHI»

-OVYM. Anbaerunisl U KETOHBI

-OVM. Tectsl 0 TeMe «ANBIETUILI U KETOHBI

-OVYM. KapO6oHOBBIE€ KHCIIOTHI

-OVM. Tectsl o Teme «KapOOHOBBIE KUCIOTHI»
-OVM. Cnoxsble 3pUpsl U KUPBI
-OVM. Tectsl o TeMe «CoxHbIE 3PUPBI U KUPHD

-OVYM. VriueBoanl

-9VM. Tectnl 110 TeMe «YTIIEBOIBI

-OVM. AMUHBI
-OVM. AMUHOKHUCIOTEI
-OVM. [lonumepsl

4. KOHTPOJIb MU OLEHKA

TACIATITAHBI

PE3YJBTATOB OCBOEHUSI YYEBHOU

KoHTposb 1 oneHKa pe3ylbTaToB OCBOEHUS Y4eOHON AUCUUIUIMHBI OCYIIECTBIISIETCS

npernoaaBaTcjieM

B IIpoliecce MPOBEACHUS MPAKTUYECKUX 3aHATHI U JabOpaTOpHBIX padoT,

TECTUPOBAHHA, a TAKXKE BBIIOJHCHUA CTYACHTAMHU HWHIAUBHUAYAJIbHBIX SaHaHHﬁ, ITPOCKTOB,

HUCCIIEJOBAHUM.

Conep:xaHue 00y4eHHs

XapakTepucTHKA OCHOBHBIX BH0B
JeATeJIbHOCTH 00yyarouierocs (Ha
YPOBHE Y4eOHBIX el CTBHIA)

®opMbI U METOABI KOHTPOJISI U
OLIEHKH Pe3yJIbTATOB 00y4YeHus

1

3

Bakneimuye XuMHIECKHUE TTOHATHUS

-JlaBaTh onpeneneHue u
OIEpUPOBATH CIEAYIOIIMU
XMMUYECKUMU MOHATHUAMHU:
BEILIECTBO, XUMUYECKUH AJIEMEHT,
aTOM, MOJIEKYJIa, OTHOCUTEIIbHBIE
aTOMHAs ¥ MOJIEKYJIIpHAas MacChl,
WIOH, aJJIOTPOIHS, U30TOIIBI,
XMMHUYECKasi CBSI3b,
3JIEKTPOOTPULIATEIEHOCTb,
BAJIGHTHOCTb, CTCTIEHb OKHCIICHHS,
MOJIb, MOJIIPHAS! Macca, MOJISIPHBIH
00BeM ra3000pa3HBIX BEMIECTB,
BEIIIECTBA MOJIEKYIISIPHOTO H
HEMOJICKYIIIPHOTO CTPOCHHS,
PacTBOPEI, SIEKTPOINT U
HE3JIEKTPOITHUT, 3JIEKTPOTUTHIECKAst
JVICCOIMAINS, OKUCITUTENb 1
BOCCTAHOBHUTEINb, OKUCIICHUE U
BOCCTaHOBJICHHUE, TETUTOBOH 3P PeKT
peaKnmy, CKOpOCTh XUMHIECKON
peaKnuy, KaTajan3, XMMHIECKOe
paBHOBecHE, YIICPOAHBINA CKEJIET,
(yHKIIMOHAIBHAS TPyYIIa, H30MEPHS,
TOMOJIOTHS.

- YCTHBIH OIIPOC,

-[IICBMEHHOE TECTHPOBAHHE;

- KOHTPOJIbHBIE Pa0OTHI;

- JOMalllHee 3aJaHHe TBOPYECKOTO
Xapakrepa;

- IPaKTUYECKUE 3a1aHNS;

- aKTUBHOCTb  Ha  3aHATHAX
(3xcmiepTHOE CyXICHHUE,
JOTIOJTHEHHUS K OTBEeTaM

COKYPCHHUKOB H T.II.)
- peleHue 3a1a4




OCHOBHEIE 3aKOHBI XUMHHI

- @opMynHUpoOBaTh 3aKOHBI
COXpaHEHHSI MacChl BEUIECTB U
TIOCTOSTHCTBA COCTaBa BEILIECTB.

- YcraHaBIMBaTh MIPUINHHO-
CIICJICTBEHHYIO CBSI3b MEXKIY
COZIepYKaHNWEeM ITHX 3aKOHOB U
HanvcaHhueM XUMHYECKUX QOpMYI U
YpaBHEHHUH.

-Y cTaHaBIMBATh 3BOJIONMOHHYIO
CYIIHOCTb MEHJIEIIEEBCKON U
COBPEMEHHOH (OpMYIUPOBOK
nepuoayeckoro 3akona JI.1.
Menneneesa.

-O0BsCHATH (PU3NYECKHI CMBICT
CHMBOJIKH TIEPHOIUYECKOM
TaOIHIBI XUMHYECKUX DJIEMEHTOB
J.1. MenneneeBa (HoMepoB
JJIEMEHTa, IEPHOo/ia, TPYIIITbI) U
yCTaHaBJIMBATh IPUINHHO-
CIICJICTBEHHYIO CBSI3b MEXIY
CTPOCHHEM aToMa U
3aKOHOMEPHOCTAMU U3SMEHCHUA
CBOICTB 3JIEMEHTOB U 00pa30BaHHBIX
HNMU BCIIECTB B NIEPUOIAX U I'pynIiax.
-XapaKTepru30BaTh AIEMEHTHI MaJIbIX
1 OONBIITHX TMEPHUOA0B IO UX
IIOJIO’KEHUIO B MIEPUOANYECKON
cucteme [[.1. Menneneena.

- YCTHBIH OIIPOC,

- MICBMEHHOE TECTUPOBAHMUE;
- KOHTPOJIbHBIE PaOOTHI;

- IoMalllHee 3aJ]aHie TBOPYECKOro
XapakKrepa;

- IPaKTHYECKUE 33 IaHus;

- aKTUBHOCTH Ha 3aHSATHAX
(3KCHIepTHOE CYXKJICHUE;
JIOTIOJTHEHHUS K OTBETaM
COKYPCHHUKOB U T.I1.)

- pelleHye 3a1a4

OCHOBHBIC TECOPpHUU XUMHUHU

-YcTaHaBIMBATh 3aBUCHMOCTb
CBOICTB XUMHYECKHUX BEILIECTB OT
CTPOCHHSI aTOMOB 00pa3yIoINX UX
XMMHUYECKHX 3JIEMEHTOB.
-XapaKTepu30BaTh BaKHEUIIUE TUIIBI
XUMHYECKHX CBA3EH U
OTHOCHUTENIbHOCTb 3TON TUIIOJIOTHH.
-OOBACHATH 3aBICUMOCTb CBOWCTB
BEILIECTB OT UX COCTaBa U CTPOCHUS
KPUCTAJUTHUECKUX PELIETOK.
-OopMyIMpoOBaTh OCHOBHBIE
MOJIOKEHHUS TEOPUU
3JEKTPONUTHUYECKOHN AUCCOLUAIINN U
XapaKTepHU30BaTh B CBETE 3TOMH
TEOpUH CBOWCTBAa OCHOBHBIX KJIACCOB
HEOPraHUYECKUX COCAMHEHUH.
-OopMyIMpOBaThH OCHOBHBIE
TIONIOKEHHS TEOPHH XUMHUYECKOTO
CTPOCHUS OPTaHUYECKUX
COEIMHEHUH U XapaKTepHU30BaTh B
CBETE 3TOI TEOpUHU CBOICTBA
OCHOBHBIX KJIACCOB OPraHHUYECKUX
COEMHEHHUI.

- YCTHBIH OIIPOC,

- IMCbMEHHOE TECTHPOBAHHE;
- KOHTPOJIbHBIE Pa0OTHI;

- IOMaIllHee 3a7jaHie TBOPYECKOro
XapakTepa;

- IPaKTUYECKUE 3aJaHNS;

- aKTUBHOCTD Ha 3aHATHAX
(3KCTIepTHOE CYXICHUE;
JOTIOJIHEHHS K OTBETaM
COKYPCHHUKOB H T.II.)

- peleHue 3a1a4

BaxkHelimne Bemecrsa u
MaTeprabl

-XapakTepu30BaTh COCTAB,
CTPOEHHE, CBOICTBA, OIY4YEHUE U
MIPUMEHEHNE BaKHEHIIINX METaLIOB (
IA u II A rpymm, amoMuHMS, Keme3a,
a B €CTECTBEHHO-Hay9IHOM Hpoduiie
¥ HEKOTOPHIX d- SIIEMEHTOB) M MIX
COEUHEHHUI.

-XapaKkTepu30BaTh COCTAB,
CTPOCHHE, CBONCTBA, TOydEeHHE U
MIPUMEHEHNE Ba>KHEHIIINX
nemetamio (VIII A, VIIA, VIA
TpymI, a TaKXke a3oTa u (ocdopa,

- YCTHBIH OIpOC,

- MICBMEHHOE TECTUPOBAHHE;

- KOHTPOJBHEIE PabOTHI;

- JOMaIlHEee 3a/JaHue TBOPUECKOTO
XapakTepa;

- IPaKTHYECKUE 3aJaHNS;

- aKTUBHOCTH Ha 3aHATHAX
(2KCIIEpTHOE CYXKJICHUE;
JIOTIOJTHEHHUST K OTBETaM
COKYPCHHUKOB H T.I1.)

- pelIeHne 3a/1a4

- HAKONMTEJIbHAs CHCTeMa OaJlIoB,




yriiepoaa u KpeMHUs, BOIOpO/Ia) U
HUX COCAUHEHUM.

-XapakTepu30BaTh COCTaB,
CTPOCHHE, CBOWCTBA, TIOyICHHUE 1
MIPUMEHCHHE BAYKHEHIITNX KIIAaCCOB
VIJIEBOIOPOJIOB (AJIKAHOB,
[TUKJIOAJTKAHOB, AJIKCHOB, aJIKHHOB,
apEHOB) U MX HanOoJiee 3HAYUMBIX B
HApPOTHOXO3HCTBCHHOM ILJIaHE
IpeAcTaBUTENeH.

-B ananornyHoM Kittoue
XapaKTepU30BaTh BaXKHEHIIINX
MPEACTaBUTENCH PYTHUX KIIACCOB
OpPTaHUYCCKUX COCTUHCHUM:
METaHOJI ¥ 3TaHOJI, CIIOXKHBIE 3(QUPEI,
JKUPBI, MBLJIA, aJTbICTHIBI
(bopmanbaeru u aneTaabaeru),
KETOHBI (aIleTOH), KapOOHOBHIC
KUCJIOTHI (YKCYCHAsI KHCJIOTA, IS
€CTECTBEHHO-HAYYHOTO ITPOQHIIS
MPEACTaBUTENCH IPYTUX KIIACCOB
KHCJIOT), MOHOCaxapu sl (TITFOK03a),
JUcaxapuibl (caxaposa),
nonucaxapuabl (Kpaxman u
LEJITI003a), AaHUJINH,
AMHHOKHCITOTHI, OEJIKH,
I/ICKyCCTBeHHI)Ie U CUHTCTHYCCKUEC
BOJIOKHA, KaydyKH, IJIACTMACCHI.

Ha OCHOBE KOTOPOW BBICTABIISETCS
UTOTOBasi OTMETKA.

- TPaJMI[MOHHAsI CHCTEMa OTMETOK B
Oastax 3a KaX Iyl BBITIOJTHEHHYIO
paboTy, Ha OCHOBE KOTOPBIX
BBICTABIISICTCSI HTOrOBasi OTMETKA

XUMUYECKHUH SI3BIK M CUMBOJINKA

-Ucnone3oBatk B yueOHOM 1
npodecCHOHaIbHON NeATEIbHOCTH
XMMUYECKHE TEPMUHBI U CUMBOJIUKY.
-Ha3zpiBaTh n3ydeHHbIC BeliecTBa 0
TPUBUAJIBHON WM MEXIYHApOIHOU
HOMEHKJIaType U OTpa)kaTb COCTaB
3THUX COECIUHEHUN C TOMOIILIO
XUMHUYECKHUX (HOopMyII.

-OTpaxaTrh XMMHUYECKHE MPOLIECCHI C
MIOMOIIBIO YPaBHEHUH XUMHUUECKUX
peaKuui.

- YCTHBIH OIIPOC,

- IMCbMEHHOE TECTHPOBAHHE;

- KOHTPOJIbHBIE Pa0OThI;

- IOMaIllHee 3a7jaHie TBOPYECKOro
XapakTepa;

- IPaKTUYECKUE 3aJaHNS;

- aKTUBHOCTD Ha 3aHATHAX
(3KCTIepTHOE CYXICHUE;
JOTIOJIHEHHS K OTBETaM
COKYPCHHUKOB H T.II.)

XYUMHUYECKUE peaKLIUU

-OOBSICHAT CYIIHOCTH XUMHUYECKUX
npoteccoB. Kiaccupuuupoparsb
XMMHYECKHE PEaKIHH 110 Pa3IHIHBIM
NpPHU3HAKaM: YUCITy M COCTaBY
MIPOAYKTOB M PEAreHTOB, TEINIOBOMY
a¢dekry, HanpaBieHuo, (ase,
HAIIMYHIO KaTaJll3aTopa, H3MEHEHHUIO
CTeITleHel OKHCIICHUS HJIEMEHTOB,
00pa3yIoImuX BEIIeCTBA.
-YcraHaBIMBaTh NPU3HAKH OOIIET0 U
Pa3JIMYHOrO B THIOJIOTUH PEaKLHU
JUIsl HEOpPraHUYECKOM 1
OpPraHUYECKON XUMUHU.
-KnaccupumupoBats BemecTsa u
MIPOLIECCHI ¢ TOYKH 3PEHUS
OKHUCJICHHS-BOCCTaHOBIICHUSL.
CocCTaBIIATh ypaBHEHHUS peakuuii ¢
MIOMOIIBIO METO/Ia SIEKTPOHHOT O
GamaHca.

-O0BSICHUTD 3aBUCUMOCTb CKOPOCTH
XHUMHYECKOH PEaKuH 1 OJIOKESHHS
XHMHYECKOT0 PAaBHOBECHS OT
pa3INYHBIX (PaKTOPOB.

- YCTHBIH OIIPOC,

-[IICBMEHHOE TECTHPOBAHHE;

- KOHTPOJIbHBIE Pa0OTHI;

- JOMAalllHee 3aJaHHe TBOPYECKOTO
Xapakrepa;

- IPaKTUYECKUE 3a1aHHS;

- aKTUBHOCTb  Ha  3aHATHAX
(3xcmiepTHOE CyXICHHUE,
JOTIOJTHEHHUS K OTBETaM

COKYPCHHUKOB H T.II.)

- peleHue 3a1a4

- HAKOITUTEJIbHAS CHCTEMa OalyIoB,
Ha OCHOBE KOTOPOIl BBICTaBISETCS
UTOTOBast OTMETKA.

- TpaIUILOHHAs CUCTEMA OTMETOK B
Oaiax 3a KaXIyl0 BBIIOJTHEHHYIO
paboTy, Ha OCHOBE KOTOPBIX
BBICTABIISICTCS UTOTOBasi OTMETKA

XUMHUYECKUH SKCIEPUMEHT

-BBITTOTHATE XUMHYSCKHAM

- IPAKTUYCCKUC 3aJTaHUA;




9KCIIEPUMEHT B ITOJTHOM
COOTBETCTBHH C TIPABUIIAMU
0e301MacHOCTH.

-Habnronats, pukcupoBaTs n
OTHCHIBATH PE3YJBTATHI
TIPOBEZIEHHOT' 0 SKCIIEPHMEHTA.

- HAKOIMTEIbHAs CHCTeMa OalIOB,
Ha OCHOBE KOTOPOW BBICTABIISETCS
UTOTOBasi OTMETKA.

- TPaJMI[MOHHAsI CHCTEMa OTMETOK B
Oastax 3a KaX Iyl BBITIOJTHEHHYIO
paboTy, Ha OCHOBE KOTOPBIX
BBICTABIISIETCSI HTOrOBasi OTMETKA

Xumndeckast ”HpopMarms

-IIpoBOAKTE CAMOCTOSITEIIHHBIH
MIOUCK XUMHUYECKOH HHPOPMALIUH C
HCIIOJIb30BAaHUEM Pa3IMIHBIX
HUCTOYHUKOB (HAyYHO-TIOMYJIIPHBIX
W3JIaHHM, KOMITBIOTEPHBIX 0a3
JAaHHBIX, pecypcoB MHTepHETA);
-HCIIOJIb30BaTh KOMITBIOTEPHBIC
TEXHOJIOTHH I 00pabOTKH U
nepeayn XUMHISCKON HH(QOpMaIu
U €€ TPE/ICTABJICHUS B PA3IMYHBIX
dhopmax.

- MOHUTOPHHT POCTa TBOPUECKOMN
CaMOCTOSITEILHOCTH U HaBBIKOB
MOJTYYEHHST HOBOT'O 3HAHUSI KaXIBIM
o0yJarommmcs;

- TECTOBBIE 3aIaHUs

Pacuersl 0 XUMHYECKUM
dbopMynaM U ypaBHEHUSIM

-YcTaHaBIMBaTh 3aBUCUMOCTD
MEX1y Ka4eCTBEHHOU U
KOJIMYECTBEHHOW CTOPOHAMHU
XUMUYECKUX OOBEKTOB U MPOIIECCOB.
-PemaTe pacuetHble 3a1auu 1o
XUMHUYECKUM (opMysIaM 1
YpaBHEHHUSM.

- pelleHus 3a1a4
- HAKOIUTENIbHAs cucTeMa 0ajljioB,
Ha OCHOBE KOTOPO#l BBICTABISIETCS
UuToronas OTMETKa.

- TpaAMIHUOHHAA CUCTEMA OTMCTOK B
Oanax 3a KaXXIyl0 BBIIIOTHEHHYIO
paboTy, Ha OCHOBE KOTOPBIX
BBICTABJISICTCS UTOIOBast OTMETKaA

[MpodunsHOE 1 PO ecCHOHATBHO
3HAYUMOE COJIePIKAHHE

-O0BACHATh XUMHUUYECKUE SIBJICHUS,
IPOUCXOJAIINE B IIPUPOJIE, 6LITy u
Ha TPOU3BOJICTBE.

-OmnpenensaTs BO3MOKHOCTH
MPOTEKAHUS XUMHUECKUX
MPEBpAILEeHUN B Pa3TUIHBIX
YCTIOBHSAX.

-CoburoaTh MmpaBuiia SKOJIOTHYECKU
TPaMOTHOT'O TIOBEICHHUS B
OKpYXarouieu cpene.

-OneHnBaTh BIMSHAE XUMHUYECKOTO
3arps3HEHUS OKPY)KAIOIIeH Cpepl Ha
OpTaHU3M YeJOBeKa U JPYrHe KUBBIE
OpTaHU3MBL.

-CobiroaTh mpasmiia 0e30MacHOro
00paIeHus C TOPIOYUMH U
TOKCHUYHBIMH BEIIECTBAMH,
mabopaTOpPHEIM 000PYIOBAHUEM.
-1’'0TOBUTE pacTBOpPHI 3aJTaHHON
KOHIICHTPaLWH B OBITY U Ha
TIPOM3BOJICTBE.

-Kputnuecku oieHUBAThH
JIOCTOBEPHOCTb XUMHUYECKOU
nHPOPMAIIHH, TIOCTYIIAONIEH U3
Pa3HBIX HCTOYHHUKOB.

- YCTHBII OITPOC,

-[IMCbMEHHOE TECTHPOBAHHE;

- KOHTPOJIbHbIE Pa0OTHI;

- JOMAalllHee 3aJaHHe TBOPYECKOTO
XapakTepa;

- IPaKTUYECKUE 3a1aHNS;

- aKTUBHOCTb  Ha  3aHATHAX
(axcmiepTHOE CY)XICHHE;
JOTIOJIHEHUS K OTBETaM

COKYPCHHUKOB H T.II.)
- peleHue 3a1a4




