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PabGouass mporpamma yueOHoi mucuurmiauubl I[1J[.03 Xumwus paszpabortaHa B
coorBeTtcTBUM C [IpuMepHoii mnporpammoit o01ieoOpa3oBaTebHON  yueOHOU
TUCIMILTNHBL «XUMHS» i1 MPpo(hecCHOHANBHBIX 00pa30BaTeNbHBIX OpPraHU3aIlHiA,
pexomenoBaHHOW DenepanbHBIM TOCYIaPCTBEHHBIM ABTOHOMHBIM YUPEKICHHUEM
«®DenepanbHbli UHCTUTYT pa3BuThs oOpaszoBanus» (PI'AY «DUPO») B xauecTBe
NPUMEPHOM  MpOrpaMMbl JJIA  peaiu3alldd  OCHOBHOM  NpodeccuoHalIbHOU
obOpazoBatenpHOil mporpamMmbl CIIO Ha 0a3e ocHOBHOrO 001Iero oOpa3oBaHUsI C
MoJIydYeHueM cpeaHero odmiero obpazoanusi, mpotokos Ne 3 ot 21 uronst 2015r. u
denepalbHBIM FOCYAAPCTBEHHBIM 00pa30BaTEIBHBIM CTAHIAPTOM IO CIIEUATBHOCTH
cpeanero npodeccruonanbHoro oopazosanus 09.02.07 MadopmaliuoHHbIE CUCTEMBI U
IporpaMMHUpOBaHKE, YTBEPKIeHHBIN npukazom oT 09 nexadps 2016 r. N 1547.

Paccmorpena na 3acepanum IIIK CounanbHO-3KOHOMHUYECKUX, MaTeMaTUYECKUX
JTUCLUIUIMH U TUCIUIUIAH €CTECTBEHHO-HAYYHOTO LIUKJIA.

[Tporokon Ne9 ot 22 anpenst 2020 r.

Opranuzanus — pazpadoruuk: [AIIOY TO «TKTTC»

Pazpabotuuk: bopzenko T.M., npenogaBatens ['AIIOY TO «TromeHCKHI KOJIEIK
TPAHCIOPTHBIX TEXHOJIIOTUN U CEPBUCA»



IMACIIOPT PABOYEHM ITPOT'PAMMBI YYEFHOM TUCITATIIMHBIM
1.1. O6aacTh NpUMEHEHHS MPOrPAMMBI

PaGowyas mporpamma  y4yeOHON  AMCHMIUIMHBI  SBJSIETCS  YacThbl0  OCHOBHOM
npodeccuoHanbHONW 00pa30BaTEIBLHOM MPOrpaMMbI MOATOTOBKH CHEIHATIMCTOB CPETHETO 3BEHA 110
cnenuanbHOCTAM: 09.02.07 MHpOpMaIMOHHBIE CUCTEMBI U TIPOTPAMMHUPOBAHHE.

[Iporpamma  pa3paboTaHa B COOTBETCTBUM ¢  llpumepHO  mporpammoii
oOmieoOpa3oBarenbHOM  y4eOHOW  MUCHMIUIMHBI — «XHUMHUsS»  JIs  1po(eCCHOHAIBHBIX
oOpa3oBaTeNbHBIX ~OpraHu3anuii moj  pemakmuern [abpuensa  O.C., peKOMEHIOBaHHOM
denepanbHBIM TOCY/IapCTBEHHBIM aBTOHOMHBIM yupexaeHueM «DenepanbHblii HHCTUTYT pPa3BUTHUS
obpazoBanus» (PI'AY «D®MPO») B kadecTBE MPUMEPHON MPOTPaMMBI JIJIsl peaTu3alii OCHOBHON
npodeccuoHanbHOM oOpa3zoBarenbHol nporpammel CI1O Ha 6a3e ocHOBHOTO 0011ero 0Opa3oBaHus
C TOJy4eHHEeM cpeaHero oOmiero oOpa3zoBanus (muchkMo JlemaprameHTa TOCYAapCTBEHHOM
MOJINTUKU B cdepe NoAroToBku padounx kaapos u 11O Munobpnayku Poccun ot 17.03.2015 Ne
06-259 u denepalbHBIX TOCYIAPCTBEHHBIX 00pa3oBaTelnbHBIX cTaHmapToB (manee — OI'OC) mo
CHEIUATBHOCTSIM  cpeaHero  mpodeccuonansHoro  obOpaszoBanus:  23.02.06  Texuuueckas
AKCIUTyaTalHsl TOJIBUXKHOIO COCTABa.

1.2. MecTro OMCHUMIUVIMHBI B CTPYKTYpe OCHOBHOHM mnpodeccMoHAJIbHOI 00pa3oBaTeJbHOI
NpOrpaMMbl: JHCIUIUIMHA BXOJUT B 0O0IIe00pa30BaTENbHBIA MK IUCIUIUIMH IO BBEIOOpPY W3
00s13aTeTBHBIX TTPEAMETHBIX 00J1aCTEH.

1.3. Henu u 3a1aun y4eOHOi JUCHHUILUIMHBI — TPeOOBAHMS K Pe3y/IbTATaM OCBOEHHS Y4eOHOI
AUCHUIIUHBI

Pabouas nporpaMma opMeHTMPOBAHA HA JOCTHKeHHE CJIeYIOLUX LeJIei:

— (opmupoBanue y 00yJaromXxcss YMEHHS OIICHMBATh 3HAYMMOCTh XHUMHUYECKOTO 3HAHUS
JUIS KaXKJIOTO YEJIOBEKa;

— (opMupoBaHue y O0y4arOMIMXCs LEOCTHOTO MPEACTABICHUS O MUPE U POJU XUMHUU B
CO3JAaHUM COBPEMEHHOU €CTEeCTBEHHO-HAay4YHON KapTUHBI MHpA; YMEHHUS OOBSICHATH OOBEKTHI U
MPOLECCHl OKPYKAOIIEH AEHCTBUTEILHOCTU: IPUPOJHOM, COUUATIBHOM, KYIbTYPHOM, TEXHUYECKON
CpelIbl, - UCTIOJIb3YA Ul 3TOTO XUMUYECKHE 3HAHMUS,

— pa3BUTHE y OOyUalOLUXCd YMEHUN pa3nuyaTh (PakThl U OLEHKH, CPABHUBATH OLIEHOYHBIE
BBIBOJIbI, BUAETh MX CBSA3b C KPUTEPHUSIMH OLIEHOK U CBSI3b KPUTEPUEB C OIMPENEICHHON CHUCTEMOM
LeHHOCTEeH, GOopMYIUPOBATH U 0OOCHOBBIBATh COOCTBEHHYIO MO3UIIHUIO;

— mnpuobpereHre O0OYyYaIOIIMMUCA OTbITA PAa3HOOOPA3HOM MEATENLHOCTH, MO3HAHUS MU
CaMOIIO3HAHUS; KIIFOYEBBIX HAaBBIKOB, UMEIOIINX YHHBEPCAIbHOE 3HAUCHUE JJISl Pa3IMYHbIX BHJIOB
NesITeIbHOCTH (HaBBIKOB pELICHMs MPoOJieM, MPUHATUS PELIeHHM, TOUCKa, aHaau3a U 00paboTKu
nH(popMaluy, KOMMYHUKAaTUBHBIX HaBBIKOB, HABBIKOB M3MEPEHUH, COTPYAHUYECTBA, O€30MacCHOTO
oOpallleHus ¢ BeleCTBAMU B TOBCEIHEBHOM JKU3HHU).

Pe3yabTaThl 0CBOCHUS Y4eOHOM M CUMILINHBI

OcBoenmne coaepxaHusi y4eOHOM AUCHUIUIMHBI «XUMHUSA», OOECIeunBaeT AOCTHKECHUE
CTYIACHTaMH CIIEAYIOIIHNX Pe3yJbTaTOB:

* IUYHOCHIHBIX:

— YYBCTBO TOPJOCTH M YBOKCHUSI K UICTOPUU U JIOCTIDKEHUSM OTEYECTBEHHOW XMMUYECKOM
HayK{; XUMHUYECKH T'PaMOTHOE IOBEJCHHE B NMPO(ECCHOHANIBHOM AEATENBHOCTH W B OBITY NpHU
oOpalleHny ¢ XUMUYECKHMMHU BElleCTBaMH, MaTepuallaMH U IIpolieccami;

— TOTOBHOCTH K INPOJIOJDKEHUIO 00pa30BaHMs M MOBBIICHUS KBaTM(UKALUU B U30paHHOMN
npodeccuOHaNBbHON JeATeNbHOCTH U OOBEKTUBHOE OCO3HAHUE POJIM XUMHUYECKUX KOMIETECHIIMH B
3TOM;

— YMEHHUE HCHOJb30BaTh JOCTHXKEHHS COBPEMEHHOM XMMHYECKOM HAyKd M XUMHYECKUX
TEXHOJIOTH Uil TOBBIIIEHUS COOCTBEHHOTO MHTEUIEKTYalbHOTO pPa3BUTHS B BbIOpaHHOU
poheccuOHaTbHON 1eATENIbHOCTH;

* MemanpeomemHmuvix:



— UCIOJBb30BAHME pA3JIMYHBIX BHJOB I03HABAaTEIbHON JCSTEIBHOCTH M OCHOBHBIX
WHTEJUICKTYabHBIX Olepanuii (MOCTAaHOBKH 3agadd, (GOPMYIUPOBAHUS THUIOTE3, aHAIM3a U
CUHTE3a, CpaBHEHUS, 0000IICHHUs, CUCTEMAaTU3allUH, BBISIBICHUSI TPUUYMHHO-CIICJCTBEHHBIX CBS3CH,
MOUCKA aHAJIOTOB, (JOPMYITHPOBAHUS BBIBOJIOB) JUIS PEIICHUS MOCTABICHHON 3a/a4M, IPUMEHCHHE
OCHOBHBIX METOJIOB IMO3HAHUs (HAOIIOACHUS, HAYYHOTO SKCIIEPUMEHTA) ISl U3yUEHUS Pa3InIHBIX
CTOPOH XHMHYECKUX OOBEKTOB U TIPOILIECCOB, C KOTOPHIMU BO3HHKAET HEOOXOJAUMOCTD
CTaJIKUBATHCS B PO eCcCHOHATBHOM cdepe;

— WCIOJIb30BAaHUE PA3JIMYHBIX HCTOYHUKOB JUIsl TOJYYEHHUS XUMHUYECKOW HHOpMaIuH,
yMEHHE OIIEHMBAaTb €€ JOCTOBEPHOCTh ISl  JOCTIDKEHUS  XOpOIIMX  pPE3yJbTaTOB B
npodeccuoHanbHOU cdepe:

* nPeOMemHbIX:

— c(hOpMHUPOBAHHOCTH MPEJCTABICHUIN O MECTE XMMHUHU B COBPEMEHHOM HAYYHOM
KapTUHE MHpa; TOHHUMAHUE POJM XUMUU B (POPMUPOBAHUHU Kpyroszopa u (YHKIHOHATIHLHOU
TPAaMOTHOCTH YeJIOBEKA JIJIsl PEIICHUSI PAKTUYECKUX 3a7a4;

— BJIQJICHUE OCHOBOTIOJIATAIONIMMHA XUMUYECKUMH TIOHSITHSIMH, TEOPUSMH, 3aKOHAMU U
3aKOHOMEPHOCTSAMH; YBEPEHHOE TI0JIb30BaHUE XUMUUECKOW TEPMUHOJIOTUEN U
CHMBOJIUKOM;

— BIIaJIeHWE OCHOBHBIMH METOJaMH HAyYHOTO TO3HAHHUS, HCIOJb3YEeMBIMU B XHMHHU:
HaOI0/IeHNEeM, OIMUCAaHHEM, W3MEpPEHHEM, JIKCIEPUMEHTOM; yMEHHe 00padaTbiBaTh, OOBSCHSTH
pe3ynbTaThl MPOBEJACHHBIX OMBITOB W JENaTh BBIBOJIbI; TOTOBHOCTh M CIIOCOOHOCTH NMPUMEHSTH
METO/IbI TIO3HAHUS TIPU PEIICHUH MPAKTUYECKUX 3a]1aY;

— cOpMHPOBAHHOCTH YMEHHUSI 1aBaTh KOJTMYECTBEHHBIE OIEHKH M MPOU3BOIUTH
pacyeTsl Mo XUMHUYECKUM (HopMysIaM U ypaBHEHHSIM;

— BJIQJICHUE TIPABWJIAMU TEXHUKH O€30MTaCHOCTH TPU UCTIOIH30BAHIHA XUMUUYECKHUX BEIIECTB;

— c¢(OpPMUPOBAHHOCTHh COOCTBEHHOMW TO3HUITUH 10 OTHOIICHUIO K XUMUUYECKONH HH(POPMAIINH,
MOJIy4aeMoil U3 pa3HbIX HCTOUYHUKOB.

OcBoeHre y4eOHOW IUCHUIUIMHBI HAMpaBJICHO Ha Pa3BUTHE OOMUX KOMIICTCHITUH,
npeaycMoTpeHHbIXx @I'OC no JaHHBIM CHENUATIBHOCTSIM
OK 01 BsiGupaTs ciocoOsl pemeHus 3a1ad mpoGecCHOHATBLHON AeITeIbHOCTH, TPUMEHUTEIHHO
K pa3jIM4HbIM KOHTEKCTaM
OK 02 OcymecTBisaTh MOWCK, aHAIW3 W HWHTEPHPETAMI0 HHPOPMAIMH, HEOOXOJAMMOM IS
BBITIOJIHEHUS 3a71a4 TPO(HeCCHOHATLHOM NesITeIbHOCTH
OK 03 [InanupoBaTh W peaJM30BBIBATH COOCTBEHHOE MPO(ECCHOHATBHOE | JIMYHOCTHOE
pa3BUTHE.
OK 04 Pabortate B KOJJIEKTHBE W KoMmaHJe, A(P(EKTHBHO B3aWMOJCHCTBOBATH C KOJUJICTAMH,
PYKOBOJICTBOM, KIIMEHTaMH.
OK 05 OcymiecTBasaTh YCTHYIO U MHUCBMEHHYI0 KOMMYHUKAIIMIO Ha TOCYIApPCTBEHHOM SI3BIKE C
y4eTOM 0COOEHHOCTEH COLMABFHOTO U KYJIbTYPHOTO KOHTEKCTA.
OK 07 CopneiicTBOBaTh COXPaHEHHUIO OKpPYKaIOILIEH cpenbl, pecypcocOepexeHno, d3pGeKTUBHO
JIEMCTBOBATh B UPE3BBIUAHHBIX CUTYAIIHSIX.
OK 09 MHcnonb3oBarh HH(POPMALIMOHHBIE TEXHOJIOTUU B MPO(ECCHOHABEHOM NESTENbHOCTH
1.4. Kosim4ecTBO 4aCOB HA 0CBOEHHE NPOrpaMMbl Y4eOHOM TMCHMIINHBI:
MaKCUMaJIbHOW y4eOHOM Harpy3ku oOyuatorierocs /8 4acos,
B TOM YHCIIE:
00s13aTeNIbHOM ayIUTOPHOM yueOHOM Harpy3ku oOydaromierocs /6 4acos;
CaMOCTOSTENILHON paboThl 00yyaromerocs 2 yaca.



2.CTPYKTYPA U COAEP)KAHUE YYEFHOU JUCITATLIAHBI

2.1 O0bem y4eOHOM TUCHHUIINHBI U BU/IbI Y4eOHOH padoThl
Bua yueOHo# paGoTsI Oovem uacos

MaxkcuMaJjibHasi ydyeOHasi HATpy3Ka (Bcero) 78
Oo0s13aTesibHAs ayIUTOPHAsi yueOHAs Harpy3ka (Bcero) 76
B TOM YHCJIE:

MPAKTUYCCKHUE 3aHSTHSI 8

nabopaTopHbIE 3aHATHS 8
CamocTosiTesibHasi paboTa o0yuarouierocsi (Bcero) 2

IIpomexyrounas arrecranms: 1uppepeHIMPOBAHHBIN 3a4eT




2.2. TEMATHYECKHWH IUIAH U COIEP)KAHUE YYEFHOU TUCIHUATLIVHBI

HaumenoBanue Conep:xkanue y4eOHOro MaTepnaJia, JiabopaTopHbie padoThl M IPAKTHYECKUE 3aHATHS, CAMOCTOsITeIbHasI padoTa Oo0beM yacos Yposenns
pPa3aeioB U TeM o0y4aromumxcst YCBOEHMSI
1 2 3 4
CogeprkaHue yaeOHOTO MaTepHraa
Bre HayuHble MeTO/IbI TO3HAHNUS BEIIECTB U XUMHYECKHUX SIBICHUH 1 1
aenme Ponb sKCTIEprMeHTa U TEOPUU B XUMHHU 1
MopenupoBaHue XMMHUYECKHX MPOIIECCOB 1
Pazgea 1. OO0masi ¥ HeopraHu4ecKasi XUMHUsl 46
CopeprkaHue yaeOHOro MaTeprasia
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 | KauecTBEeHHBIN U KOJIUYECTBEHHBIN COCTAB BELIECTB 1
Tema 1.1. 1.1.9 | Xumuueckue 3HaAKU U GOPMYIIBI 3 1
OchoBHbIe mousTust | L-1-10 | OTHOCHTENbHBIC aTOMHAs ¥ MOJIEKYJISIPHAS. MACChI 1
3AKOHBI XHMAN 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 | 3aKoH MOCTOSIHCTBA COCTABa BEIIECTB MOJIEKYIISIPHOM CTPYKTYPHI 1
1.1.16 | 3akoH ABOraipo M CIEICTBUS HX HETO 1
1.1.17 | PacueTHbIe 3a/1a4M Ha HAXOXKJCHHUE OTHOCHUTEIHHOIN MOJIEKYJIIPHON MacChl, OIpeIeIeHnEe MacCOBOH IO 2
XMMHYECKHX DJIEMEHTOB B CIIO)KHOM BEILIECTBE
CamocrosiTesibHasi padoTa 2 3
Co3naHue mpe3eHTaIum:
«AnnorponHsie MoanGHUKAIUY yriiepona (anMas, rpadur), Kuciopoja (KUCIopo, 030H), 010Ba (cepoe U 6esoe 010BO)»
Conepxanne yd4eOHOTO MaTepHaa
1.2.1 [lepromuaeckuii 3akon .M. Menneneesa. 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 TabnnIa XUMUIECKUX DIIEMEHTOB — Tpadrieckoe 0TOOpakeHNe MePUOIUIEeCKOr0 3aK0Ha 4 1
a1ementos J.H. 1.25 CrpyKTypa MeprHoANYecKoi TabIHIbl: TIEPHOBI (MaIble ¥ OONBINNE), 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 M HEWTPOHBI) M AIIEKTPOHHAS 000I0YKA 1




1.2.9 W3otomsl

1.2.10 | CtpoeHue 37IEKTPOHHBIX 000I0UEK aTOMOB JJIEMEHTOB MaJIbIX MIEPUOIOB

1.2.11 | OcoGeHHOCTH CTPOSHHUS SIIEKTPOHHBIX 000JI0UYEK aTOMOB HJIEMEHTOB OOJNBIINX MEPUOAOB (IIEPEXOTHBIX 1
9JIEMEHTOB)

1.2.12 | Tloustue 06 opbutamsix. s-, p- u d-Opburanu 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 XUMUYECKHX drteMmenToB J[.11. Menneneesa mis 1
pa3BUTHS HAYKU M IOHUMaHHsl XUMHYECKOW KapTHHBI MUpa

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

Hemoncrpanuu. Pasnmuunsie hopmsl [lepuoandeckoii cuctemMsl xumuueckux aiemeHToB J[.M. Menneneepa. [lnHaMu4ecKue
TaOUIIBI st MozieupoBanus [lepromuueckoil CHCTeMbl. DJICKTPU3AIHs TeJl U MX 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 00pa30BaHKeE U3 aTOMOB B Pe3yJIbTaTe MPOIecca BOCCTAHOBIICHUS

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

1.35 Knaccudukanus HOHOB: 110 COCTaBY, 3HAKY 3apsia, HAIMYUIO THIPATHOW 000I0YKH

1.36 VoHHbIE KPUCTAJUTUYECKHUE PEIISTKH

1.3.7 CBoiicTBa BemIECTB ¢ HOHHBIM THIIOM KPHCTAJIMYECKON PEIIeTKU

1.3.8 KoBanenTHass XUMUYECKas CBSI3b

1.39 MexaHu3Mm 00pa3oBaHUs KOBAJICHTHO#H CBsI3U (OOMEHHBIH U JIOHOPHO-AKIETITOPHBIN )

1.3.10 | DnexTpoOTPUIATENHEHOCTh

1.3.11 | KoBaseHTHBbIE MOJSIPHASI U HETOJISIPHAS CBS3U

1.3.12 | KpaTHOCTh KOBAJIEHTHOM CBSI3U

1.3.13 | MonekysIapHBIE H aTOMHBIE KPHCTAIUTMYECKHE PEIIETKU

1.3.14 | CsoiicTBa BEUIECTB C MOJICKYJSIPHBIMH U ATOMHBIMH KPUCTAJTMISCKUMHE 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 | ArperaTHblie COCTOSIHUSI BEIIECTB U BOJOPOIHAS CBSI3b.

1.3.19 | TBepmoe, ®KHUIKOE U Ta3000pa3HOE COCTOSHUSI BEIIECTB.

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'omoreHHbIE U TETEPOTreHHBIE CMECH. 1
1.3.25 | CocraB cmeceii: 0ObeMHast 1 MaccoBasi 10JIM KOMIIOHEHTOB CMECH, MaccoBast JI0JIsl TIPIMeEceH. 1
1.3.26 | lucriepcHbIe CHCTEMBL. 1
1.3.27 | IloHsTHE O AUCIIEPCHOW CHCTEME 1
1.3.28 | lucnepcHas (haza U TUCIICPCUOHHAS Cpe/ia 1
1.3.29 | Knaccudukamus AucrepcHbIX cucTeM. [IoHsITHE 0 KOJUTOUIHBIX CHCTEMaX 1
Jemonctpanun. Mozenb KpUCTALTMYECKON pelIeTKy Xjaopuaa HaTpust. OOpa3ibl MHHEPaIOB ¢ HOHHOM KPUCTAITMYECKOH
PEILIEeTKON: KaJblUTa, TanuTa. MoJenu KPUCTAUTMUECKHX PEHIETOK «CyXOro JibJa» (WIu uoja), anMasza, rpadura (wimm
kBapia). [IpuOops! Ha XUAKHX KprUcTauTax. OOpasibl Pa3IMIHbIX AUCIICPCHBIX CHCTEM: IMYJIbCHMA, CYCIICH3HMA, a3pO30JIeH,
reneit u 3omeit. Koaryssius. Cunepesuc. Dddext Tunmais.
CopeprkaHue yaeOHOrO MaTepHrasa
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, MHJIKOCTEH U TBEP/IbIX BEILECTB OT Pa3In4HbIX (haKTOPOB 1
1.4.8 MaccoBasi 107151 paCTBOPEHHOT'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 ANEKTPOIUTHYECKOMN JUCCOLMAIIMHN JIJIsl BEIIECTB C PA3JIMYHBIMUA THIIAMUA XUMHUYECKOHN 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 ANEKTPOIUTHUECKOM M CCOIUALIUH 1
1.4.17 | KucmoTsl, OCHOBaHHUS M COJH KaK IEKTPOIUTHI 1
IIpakTuuyeckas padora Ne 2 [IpuroToBieHue pacTBopa 3aJaHHON KOHIIEHTPAIIHH. 2
Hemonctpanuu. PactBopumocTs BeniecTB B Boze. CoOupaHue ra30B METOJJOM BEITECHEHHS BOIbI. PacTBOpeHHe B Boze
CEepHOI KUCIIOTHI U coneld aMMoHmsL. OOpa3Ibl KPUCTAILIOTUAPATOB. V3rOoTOBICHNE TUIICOBOM MOBA3KH. VcnpITaHne
PacTBOPOB JIEKTPOIUTOB M HEANEKTPOIHUTOB HA MPEAMET TUCCOLUALMH. 3aBUCUMOCTb CTEIIEHH DJIEKTPOIUTHIECKOH
JIMCCOLMAIIMN YKCYCHOM KUCJIOTHI OT pa30aBlieHHs pacTBopa. [{BHkeHHe OKpaIleHHBIX HOHOB B SJIEKTPHYECKOM I10JIE.
[puroroBneHue xeCTKOM BOJBI U YCTpaHEHHE ee )KeCTKOCTH. MoHuThI. OOpa3ibl MHHEPAIbHBIX BOJ Pa3JIMYHOTO Ha-
3HAYCHUSL.
TeMma 1.5. Conepxanne ya4eOHOTO MaTepraa
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 B3aMMOAEHCTBHUS KOHIEHTPUPOBAHHON 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 NEKTPOIUTHYESCKON THCCOLUAIH 1
1.5.9 PasnoxeHre HepaCTBOPUMBIX B BOJIC OCHOBAHHI 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 | Xumu4ecKu CBOWCTBa COJIeil B CBETE TEOPUH AIICKTPOTUTHYCCKON TUCCOIUALTITH 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(bOTEpPHBIE ¥ KUCIOTHBIE OKCHJIBI 1
1.5.20 | 3aBucHMOCTb XapakTepa OKCHA OT CTETIEHH OKUCIIEHHsI 00pa3yIoIero ero Merauia 1
1.5.21 | XumudecKkue CBONCTBA OKCUIOB 1
1.5.22 | Tlomy4yeHue OKCUIOB 1
1.5.23 | Xumuueckue cBOICTBa HEOPTaHUUECKUX COSIMHECHUH 1
JladopaTopnasi padora Nel 3
VciipiTaHKe pacTBOPOB KUCIOT HHAMKATOPAMHU
JeMoHnctpanun. BzanMoseiicTBre a30THOW M KOHLIEHTPUPOBAHHOW CEPHOI KUCIIOT ¢ Metaiutamu. ['openue docdopa u
pacTBopeHue NpoAyKTa ropeHus B Boze. [lonyuenue u cBoiictBa amdorepHoro ruapokcuaa. Heodpatumbiii rugponus
kap6ua kajabuus. OOpaTHUMBbIHA THIPOIN3 COJIeH PA3IMYHOIO THIIA.
Cozep:xaHue yueOHOro MaTepuaia
1.6.1 Knaccupukanusi XuMHYeCKHX peaknuii 1
1.6.2 Peaxuyu coeiHeHNs1, pa3JIOKEHUs, 3aMeIeHus], 0OMeHa 1
1.6.3 Karanutnueckue peakimu 1
Tema 1.6. 1.6.4 | OGpaTtumble 1 HEOOpPATHMBIE 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 TepMoxumuyeckue 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 OKHCITUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIHIA 1
1.6.14 | CxopocTh XHMHYECKHX PeaKIuii 1
1.6.15 | TloHsTHE O CKOPOCTH XUMUYECKUX PEAKINil 1
1.6.16 | 3aBUCUMOCTH CKOPOCTH XMMHUYECKHX PEAKUUH OT Pa3IMYHbIX (PAKTOPOB: TIPHPOBI PEATUPYIOMIHX BEIIECTB, HX 1
KOHIICHTPALMH, TEMIIEPATYphl, MOBEPXHOCTH CONPHKOCHOBEHUSI M UCTIONB30BAHMS KaTaJIM3aTOPOB
1.6.17 | OdpaTuMOCTh XHMHYECKHX PeaKIuii 1




1.6.18 | ObOpaTtumbie U HEOOPATHUMBIC PEAKITHN 1
1.6.19 | Xumuueckoe paBHOBECHE M CIIOCOOBI €r0 CMEIEHHS 1
JlaGopaTopHasi padora Ne2 5 3
OKHCINTETbHO-BOCCTAHOBUTEIILHBIE PEaKINH, CKOPOCTh 1 00PaTHMOCTh XMMHUUECKHUX PEaKIINH
Hemoncrpanun. [IpruMepbl HeoOpaTUMBIX peakuii, UIyMUX ¢ 00pa30BaHUEM OCaJIKa, ra3a WM BOJIBL. 3aBHCHMOCTb
CKOPOCTH peaKLUH OT IPUPOIBI pearnpyroNHX BelecTB. B3anmoyeiicTBie pacTBOPOB CEPHOM KUCIIOTHI C PACTBOPaMH
THOCYJIb(haTa HaTPUs pa3InuHON KOHLEHTPAIMY 1 TeMIIepaTypbl. MoJeb KUISIIIETO Cosl. 3aBUCHUMOCTh CKOPOCTH
XMMHUYECKOH peakIiy OT MPUCYTCTBUS KaTan3aTopa Ha IpUMepe Pa3iioxKeHHs IEPOKCH/Ia BOIOPO/IA C TOMOIIBIO
JIMOKCHJIa MapraHiia 1 Katajassl. Mozens anekrponusepa. Moaens 3JeKTpoTu3HO BaHHBI IS TTIOJTy4eHHS aTIOMUHUS.
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 MeTaJuioB 1o pa3iuyHbIM 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 [Mupomerammyprusi, THAPOMETAIUTYPTHA U SIIEKTPOMETAILTYPTHUS 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 | OxucnuTenbHbIE U BOCCTAHOBUTEIHHBIE CBOMCTBA HEMETAIJIOB B 3aBUCHMOCTH OT UX TOJIOKEHUS B PAIY 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 cTanu. O3HaKOMJICHHE CO CTPYKTYPaMH Ceporo M OeJIoro 4yryHa.
Hemoncrpanuu. Komnekmust MeTaioB. B3aumoaeicTBrie METauIoB ¢ HeMeTaiaMu (3kene3a, IIHKA U alIIOMUHUS C Cepoii,
QIIOMHHHMS C HOJIOM, CYPBMBI C XJIOPOM, TOpPEHHE XKene3a B Xyope). [ opeHne MeTauioB. AJTIOMHHOTEPMHUSL.
Komnekuus HemeraioB. ['openne HemeTaioB (cepsl, Gpocdopa, yrist). BeiTtecHeHIe MeHee aKTHBHBIX IaJIOTeHOB 3
pacTBOpOB HX coJiel Ooee aKTHBHBIMU TaJIOreHaMH.
Monenb NpOMBIIUICHHOH YCTaHOBKH I IPOM3BOCTBA CEPHON KUCIOTHL. MoJenb Ieun Uil 00KUra U3BECTHSKA.
Komnexmum npomyKiuid CHITHKATHOH MPOMBIIUIEHHOCTH (cTekia, papdopa, dasHca, IeMeHTa pa3InIHbIX MapoOK U JIp.)
Paspnea 2. Oprannyeckasi XuMus 30
Tema 2.1 Conepxanne yq4eOHOTO MaTepraa
OCHOBHbIE OHATHS 211 [IpupoaHbIe, NCKYCCTBEHHBIE U CHHTETUYIECKHIE OPTaHUIECKHE BEIIECCTBA 1
opranuyeckoii xamuu u | 2.1.2 CpaBHEHHe OPraHMYECKUX BEIIECTB C HEOPraHHYCCKHMHU 5 1
TeOpUs CTPOEHUsI 2.1.3 BanentHocts 1
OpraHM4ecKux 2.1.4 XUMHUYECKOE CTPOCHHE KaK MOPSIOK COSAMHEHNS] 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 YIIIEPOJIHOTO CKENeTa 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 | Peakmuu oTHieIuicHUs (IETUAPUPOBAHMS, JCTHIPOTraIOrCHUPOBAHMS, ST HIPATAIINHN )

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 OpraHHYe-CKUX coefnHeHni. KauecTBeHHOE 0OHApyKEHUE
yraeposa, BOJOPOIa U XJI0pa B MOJIEKYJIaX OPTraHMIECKHX COSTHHCHHIN.

Tema 2.2.

YriaeBonopoasl U ux
NPUPOJAHBIE HCTOYHUKH

CozepxaHue yueOHOTO MaTepuaa

2.2.1 AJIKaHBI: TOMOJIOTHYECCKHUI PsJI, U30MEPHsl 1 HOMEHKIIATYpa aJKaHOB

2.2.2 XUMHUUECKUE CBOMCTBA aJIKAHOB (METaHa, dTaHa): TOPEHUE, 3aMEIICHUE, Pa3lIOKEeHHE, TETHIPUPOBAHIE

2.2.3 IIprMeHeHUe aTkaHOB Ha OCHOBE CBOMCTB

224 AJIKeHbI: DTUJICH, ero NoiydeHue (JerHIpupoBaHUeM dTaHa, AeNONUMepHU3alreil MoJTu3THIeHA)

2.2.5 I"omonorudeckuit psj, U30Mepusi, HOMEHKJIATypa aJKeHOB

2.2.6 XUMUUECKUE CBOMCTBA ITUJICHA: TOPEHHE, KAYSCTBCHHBIC Peakiuu (00eciBeYMBaHIE OPOMHOM BOJIBI M paCTBOPa
nepMaHraHarta Kajuus), THApaTals, IOIUMEpU3aLus

2.2.7 [IpumeHeHne THICHA HA OCHOBE CBOMCTB

2.2.8 Aaxajauensl; [ToHsTHE 0 [EeHAX KaK YIIIEBOJOPOJAX C IBYMsI JIBOWHBIMU CBSI3SIMU

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 KayTyKH

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 aleTUIIeHa HA OCHOBE CBOWCTB

2.2.17 | MexkiiaccoBasi U30MEpUsI C alIKaIHeHAMH

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 | Ipupoanblie HCTOYHUKH YIJIE€BOAOPOI0B

2.2.23 | TlpupoaHslii ra3: cOCTaB, IPUMEHEHHE B KAYECTBE TOILIUBA

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 00pa3ioB HETH U MPOIYKTOB ee mepepaboTkui. 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 sTueHa peakiyell feruapaTalyy 3TaHoja, alleTUIeHa — THIPOIU30M
kapOuna kanbiys. Pa3nokeHne kaydyka IpH HarpeBaHWH, UCTIBITAHUE MTPOYKTOB Pa3JIOKEHHsI Ha HETIPEAEIbHOCTD.
Komneknust oopasioB HedTr 1 HePrenpoaykToB. Komneknus « KaMeHHBIH yroiib ¥ MPOIYKIHs KOKCOXUMHUECKOTO
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 OAHOATOMHBIX 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 MOCJIE/ICTBUS U NIPEyNpexIeHue

2.3.8 ['MepyH Kak MpeJcTaBUTENlb 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 BiMsiHEE aTOMOB B MOJIeKYJe ()eHOJIa: B3aMMOJICHCTBUE C THPOKCHIOM HATPHS U a30THOW 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 | ®opmanpaerni H €ro CBOMCTBAa: OKHCIEHHE B COOTBETCTBYIOIIYIO KHCIIOTY, BOCCTAaHOBJICHHE 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 o kapOOHOBBIX KHCIIOTaX

2.3.23 | KapOokcuibHas rpyria 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 KHCIIOTBHI: OOIME CBONCTBA C MHUHEPATbHBIMH KHCIOTAMH U PEAKIHsI
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 3TepruPuKannum
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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 | XuMuvecKue CBOIMCTBA KUPOB: THAPOJIN3 ¥ THAPUPOBAHHE JKUJIKUX YKUPOB 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 ¥ eJUTI0N03a)
2.3.39 | I'moko3a — BEIIECTBO C TBOMCTBEHHOW (DYHKIIMEH — 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 YIIeBOJOB B )KUBOM MPUPOJIE U )KU3HU YETIOBEKA 1
2.3.43 | TlonAtve O peaKUUsX IONMKOHAEHCALMM W THAPOJM3a Ha IPUMEPE B3aUMONPEBPAILEHH: IIoKo3a —> 1
noJrcaxapuI
2.3.44 | PactBopeHue rimnepuHa B Bojae M B3ammopeiictBue ¢ rugpokcuaom Menu(ll). CpoiicTBa yKCYCHOH KHCIOTHI,
o0mIMe O CBOMCTBAMHM MHHEPATbHBIX KHCIOT. Jl0Ka3aTeIbCTBO HEMPENeTbHOrO XapakTepa KUAKOrO JKHpA. 1
BsanmoneiicTBue r1r0K035I U caxapossl ¢ rugpokcuioM Mean(1l). KauectBennas peakuys Ha Kpaxmai.
JlaGopaTopHas paGora Ne4d
PactBopeHue ramIieprHa B Bozie 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. 243 | AmndaTHyeckre aMHHBI, X KJIacCH(HUKAIMs 1 HOMEHKIIATypa 1
Hoaumepsi 24.4 AHIINH, KaK OPTaHUYECKOE 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(oTepHbIe A1) yHKIIMOHATHHBIC OPraHUYECKHE COSTUHECHUS 1
2.4.9 XMMHUYECKHE CBOMCTBA aMHHOKHUCIIOT: B3aUMOJICHCTBHE CO IIENOYaMH, KUCIOTAaMU M JIPYr C OPYroM (peakuus 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 | TlepBuuHasi, BTOpHYHAS, TPETHYHASI CTPYKTYPHI OCIKOB 1
2.4.14 | XuMuueckue cBOiCTBa OSIIKOB: TOPEHHUE, 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 | Iony4yeHre MOTMMEPOB peaKIHel MOIMMEpHU3aIi 1 MOINKOHICHCAlu! 1
2.4.20 | TepMmomacTHYHbIE U TEPMOPEAKTHBHBIE IIIACTMACCHI 1
2.4.21 | IpeacraBUTETN IIACTMACC 1
2.4.22 | BomokHa, X KJIaCCUPHUKAIINST 1
2.4.23 | Tlomydenre BOIOKOH 1
2.4.24 | OtnenbHBIC IPEACTABUTEIN XUMHUYCCKUX BOJIOKOH 1
[paxkTuueckasi padora Ne 4 Pemienne sKCriepUMEHTaNbHBIX 3a/ad Ha HICHTH(UKAIMIO OPraHHMYECKHX COEIMHEHHH. 2 2
Pacrio3HaBaHue 1m1acTMacc W BOJIOKOH.
HemoHcTpanuu. B3aumopelicTBie aMMuaka W aHWIMHA C COJITHOM KHCIOTOM. Peakius aHWiIMHA ¢ OpOMHON BOJOW. 3
JlokazaTenbCcTBO Hanu4usl (YHKIMOHAIBHBIX T'PYNI B PacTBOpPaX aMWUHOKHCIOT. PacTBOpeHHE M OCakAeHHE OENKOB.
L[BeTHBIe peakiuy OeIKoB. ['OpeHHe NTHYBEro Nepa U MEepPCTSHON HUTH.
Oobs13aTeibHast yueOHasi HATpPy3Ka: 76
CamocTosiTe1bHast yueOHasi HATpy3Ka 2
MakcuMaibHas ydeOHasi HAarpy3Ka: 78

1. — o3HaKOMHUTENBHEIH (y3HaBaHHUE paHee N3y4YEeHHBIX 00BEKTOB, CBOMCTB);
2. — penpoayKTUBHBIN (BBITOIIHEHNE JISSITEBHOCTH 110 00pa3Ily, HHCTPYKIIMU HIH TI0J] PYKOBOJCTBOM)
3. — IPOJyKTUBHBIH (TUTAHUPOBAHUE U CAMOCTOSITENTILHOE BBHITIOJTHEHHE JIeATEIHOCTH, PEIEHNE POOJIEMHBIX 3a/1a4)




3. YCJOBHUS PEAJIN3AIIAN YUYEBHOM JUCIHUIIJINMHBI
3.1. TpeGoBaHHS K MUHUMAJILHOMY MaTepPHAJIbHO-TEXHUYECKOMY 00ecnedeHHI0
Jus  peanm3anuu  y4yeOHOW  MUCHUIUIMHBI ~ MMeeTcs  y4eOHBI ~ KaOWHET
0011e00pa30BaTENBHBIX TUCIUIUTHH (KAOMHET XHUMHH).
O6opynoBanue yueOHOro KabuHera:
- IOCaI0OYHBIE MECTA IO KOJIMYECTBY 00yJaIONTUXCS;
- pabodee MeCTO IMPEeTo1aBaTes;
-y4e0HO-METOANYECKHI KOMIUIEKT JTUCIIUILIIHEI.
- KOMIUIEKT y4eOHO-HaTIISAHBIX TTOCOOMi: «Moaenr aToOMOB XUMHYECKUX AIEeMEHTOB. Moaenu
MOJIEKYJI IPOCTHIX U CI0KHBIX BELECTB (11apocrepkHeBbie U Ctroapra—bpurieda). Komnekmus
MIPOCTHIX U CIIOKHBIX BEIIECTBY;
- paznuusble popMmel [leproanueckoii cucremsl xuMmudeckux anneMmenToB .. Menneneesa;
- 00pa31bl MUHEPAJIOB ¢ MOHHOM KPUCTAIITUYECKOM PEIIETKOM: KalbI[UTa, TajuTa.
- KOJUIEKITUSI METAJIJIOB;
- KOJUIEKITUSI HEMETAJUIOB;
- KOJUIEKIIMH MPOAYKIINI CHIIMKATHOM IPOMBIIIIEHHOCTH (cTekia, papdopa, pasHca, iemeHTa
Pa3IUYHbBIX MapoOK U Jp.);
- MOJIEJIH MOJIEKYJI TOMOJIOTOB ¥l ©U30MEPOB OPTaHWIECKUX COETNHEHHIA;
- KoJutekus oopasnoB Heptu u HerenpoaykToB. Komekmnus «KameHHBIN yroib ¥ mpo yKITHs
KOKCOXHMHYECKOTO TTPOU3BOJICTBAY;
Texnuyeckue cpeacTBa 00yyeHusi:

- HHTEpPaKTUBHAS JOCKA;

- IPOEKTOP;

- KOMITHIOTEP C JINIIEH3UOHHBIM ITPOTPAMMHBIM 00€CIICUCHHEM;
- 1abopaTopHOE 000PYIOBAHHUE.
3.2. UudopmannonHoe odecriedyeHue 00yueHust
OCHOBHBIC HCTOYHHUKH:
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, IlycroBanoBa, U.E. HukanopoBa O6mias xumus (3-¢ u3a., CTep.) Y4eOHHK UIS CTYI.
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. oopazoBanms/ — XomueHko W.I' M.: PUA «Hosast BostHay, 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 I CTyA. cpeaHero npod. 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. — ., 256 c.
6. I'abpuensa O.C. Xumus (15-e uza., crep.) yaeOHUK ISl CTY. cpenHero mpod. oOpazoBaHus/
O.C. TI'abpuensH. — M. : «Akanemusy», 2010. —425 c.;
DJIEeKTPOHHbIE HCTOYHUKH:
1. MadpopmannonHsiii moptai. - Pexum noctymna: http://www.xumuk.ru;
2. UnpopomarroHHblii nopran. - 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. MH(popMamoHHO-CIIpaBOYHbII nopTa. - Pexxum nocryma: www.librari.ru;
6.DenepanbHBIN LEHTP MHPOPMALMOHHO-00pa30BaTEIbHBIX PECYpPCOB. [DNEeKTpOHHBINA pecypc]:
VYueOHOo-MeTotnuecKre Marepuaisl. — Pesxum nocryma: 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. ®enepanbHblii eHTp MHPOPMATMOHHO-00Pa30BaTEIBHBIX pecypcoB. — Pexxum mocryma:
http://fcior.edu.ru: DekTpoHHbIC YUeOHBIC MOYIIH:

- OYM. XuMmus — KaKk 4acThb €CTECTBO3HAHUSI.

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

-OVM. [Ipeamer xumuu. BemniecTBo kak 00bEeKT U3ydeHUst Xumuu. HayuHnble METOIbI MO3HAHUS
BEILECTB U XUMUYECKUX sIBJICHUI. Posb 3KcIiepuMeHTa U TEOPUU 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 cuctema xumudeckux snemenToB JI.M1.MeneneeBa u cTpoeHre aTOMOB.
3HaueHue NepruoANYECKOTO 3aKOHa

- OYM. Crpoenue BemiecTra

-OVYM . JlucnepcHble CUCTEMBI

-OVM. Tpenaxep "Kpucrammuueckue u amopdHbie BemecTra"

-OVM. KauecTBeHHBIN U KOJMYECTBEHHBIN COCTaB BEIIECTBA. BenecTra MOJIEKyIsIpHOTO U
HEMOJIEKYJISIPHOTO CTPOEHHUS (YT1yOJIEeHHBIN YPOBEHB CI0XKHOCTH)

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

-OVYM. Tectel o Teme “XumMuyeckas CBsI3b

-OVM. [lonsitue o xumuueckon peaknuu. Kiaccudukanus XaMUIeCcKuX peakiiuii B
HEOPraHMYECKOW U OPTaHUYECKOU XUMUU (YIITyOJICHHBIM YPOBEHB CIIOKHOCTH)

-OVM. Tpenaxep "Tunsl XuMHUYECKUX peakiuii”

-OVYM. CocraB u ki1accuukanusi OKCHIOB.

-OVYM.XuMH4YecKHre CBOMCTBA OKCUIIOB

-OVYM. Okcuppl ¥ TUAPOKCHIBI METAIIOB. CTPOEHUE U CBOMCTBA

-OVM. OcHoBaHus

-OVYM. Tpenaxep "Knaccudukamnus ocHoBaHUR"

-OVM. Kucnotsl

-OVM. Tpenaxep "Knaccubpukamus kuciaot"

-OVM. Conu

-OVYM. Tpenaxep "Knaccudukanms coneir”

-OVM. HUcropust OTKPBITUS U CTPOCHHUE aTOMOB METAIIIOB

-OVYM. O6mue crnocoObl MOTyYEHUS METAIIIIOB

-9VM. Tectrl 10 TeMe "AJIIOMUHUN U €T0 COSTUHEHN"

-9VM. 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 TEOPUH CTPOEHHUSI OPraHUUYECKUX 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 YTIIEBOJOPOJIOB"

-OVYM. BupryanbHas naboparopHas padota "KoHCTpyrpoBaHHe MEXaHU3MOB XUMUYECKUX
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. TecTtbl 0 TeEME «ATKEHBD)

- OVYM. AnKnHBI

-OVYM. TecTrl 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. KapOoHOBBIE€ KHCIIOTHI

-OVM. Tectsl o Teme «KapOOHOBBIE KUCIIOTHI»
-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 oneHKka pe3ylbTaToB OCBOEHHUS y4eOHON AMCLMUILIMHBI OCYILECTBISETCS

npernoaaBaTcjieM

B IIpoliecce MPOBEACHUS MPAKTUYECKUX 3aHATHI U JabOpaTOpHBIX padoT,

TECTUPOBAHHA, a TAKXKE BBIIOJHCHUA CTYACHTAMHU HWHIAUBHUAYAJIbHBIX SaHaHHﬁ, ITPOCKTOB,

HUCCIIEJOBAHUM.

Conep:xaHue 00y4eHHs

XapakTepucTHKa OCHOBHBIX BHI0B
JeATeJIbHOCTH 00yyarouierocs (Ha
YPOBHE Y4eOHBIX el CTBHIA)

®opMbI U METOABI KOHTPOJISI U
OLIEHKH Pe3yJIbTATOB 00y4YeHus

1

3

Bakneimuye XuMHIECKHUE TTOHATHUS

-JlaBaTh onpeneneHue u
OIIEePHUPOBATH CIIEIYIOIIUMHI
XUMUYECKUMH MOHATHSIMU:
BEIIECTBO, XUMUYECKHI DIIEMEHT,
aTOM, MOJIEKYJIa, OTHOCUTEIIEHBIC
aTOMHAs ¥ MOJIEKYIISIpHAsi MacCHI,
HOH, aJIOTPOIIHSI, N30TOTIBL,
XHMUYECKas CB3b,
3IEKTPOOTPHUIATENEHOCTH,
BaJICHTHOCTD, CTENEHb OKHCIECHHS,
MOITb, MOJIIPHAS Macca, MOJISIPHBIH
00beM ra3000pa3HBIX BEIIECTB,
BEIIIECTBA MOJIEKYISPHOTO U
HEMOJIEKYIIAPHOTO CTPOCHHUS,
PACTBOPEIL, SIEKTPOIHT U
HEDIIEKTPOITUT, IEKTPOIIUTHIECKAS
JIICCOIHALINS, OKUCIUTEND 1
BOCCTAaHOBHTEIb, OKUCIEHHE U
BOCCTaHOBJICHHUE, TETUTOBOH 3P PeKT
peaxIyn, CKOPOCTh XUMHIECKOH
peaxIn, KaTam3, XHMIIECKOe
paBHOBeCHE, YIIIEPOIHBIA CKEIET,
(hyHKIMOHATBHAS TPYIIA, H30MEPHS,
TOMOJIOTHSL.

- YCTHBIH OIIPOC,

-[IICBMEHHOE TECTHPOBAHHE;

- KOHTPOJIbHBIE Pa0OTHI;

- JOMalllHee 3aJaHHe TBOPYECKOTO
Xapakrepa;

- IPaKTUYECKUE 3a1aHNS;

- aKTUBHOCTb  Ha  3aHATHAX
(3xcmiepTHOE CyXICHUE,;
JOTIOJTHEHHUS K OTBETaM

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
HalMcaHueM XUMHYECKUX (GOpMYI 1
YpaBHEHHUH.

-YcraHaB/IMBaTh SBOIIOIMOHHYIO
CYIIHOCTb MEHJIEIIEEBCKON U
COBPEMEHHOH (OpMYIUPOBOK
nepuoayeckoro 3akona JI.1.
Menneneesa.

-O0BsCHATH (PU3NYECKHI CMBICT
CHMBOJIKH TIEPHOIUYECKOM
TaOIHIBI XUMHYECKUX DJIEMEHTOB
J.1. MenneneeBa (HoMepoB
JJIeMEHTa, IEPHo/a, TPYIIIIBI) U
yCTaHaBJIMBATh IPUINHHO-
CIIEJICTBEHHYIO CBSI3b MEXAY
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
cucreme /[.1. Menneneesa.

- 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 TE€OPpUU XUMHUHU

-YcTaHaBIMBATh 3aBUCUMOCTb
CBOICTB XUMHYECKHUX BEILIECTB OT
CTPOCHHSI aTOMOB 00pa3yIoINX UX
XMMHUYECKHX 3JIEMEHTOB.
-XapaKTepu30BaTh BaKHEUIIUE TUIIBI
XUMHYECKHX CBA3EH U
OTHOCHUTENIbHOCTb 3TON TUIIOJIOTHH.
-OOBACHATH 3aBUCUMOCTb CBOMCTB
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.
-OopMyIMpOBaTH OCHOBHBIE
TIONIOKEHHS TEOPHH XUMHUIECKOTO
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, amoMuHES, JKenesa,
a B €CTECTBEHHO-Hay4IHOM Ipoduiie
¥ 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;

- JOMaIlTHEee 3aJJaHue TBOPUECKOTO
XapakTepa;

- IPaKTHYECKUE 3aJaHNS;

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

- pelIeHne 3a/1a4

- HAKONMTEJIbHAs CHCTeMa OaJlIoB,




yriiepoa U KpeMHUS, BOJIOPO/Ia) U
HUX COCAUHEHUM.

-XapakTepu3oBarth 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 BBICTABIISIETCS
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 CUMBOJIHKY.
-Ha3zpiBaTh u3ydeHHbIC 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;

- IoMalllHee 3a7jaHie TBOPYECKOro
XapakTepa;

- IPaKTUYECKUE 3aJaHNS;

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

XYUMHUYECKUE peaKLIUU

-OOBSICHAT CYIIHOCTH XUMHUYECKUX
npotecco. Kiaccupuuupopars
XMMHYECKHE PEaKIHH 110 Pa3IHYHBIM
NpHU3HAKAM: YUCITy U COCTaBy
MIPOAYKTOB M PEAreHTOB, TEINIOBOMY
a¢dekry, HanpaBieHuo, (ase,
HAIIMYHIO KaTaJll3aTopa, H3MEHEHHUIO
CTeITleHel OKHCIICHUS HJIEMEHTOB,
00pa3yIoImuX BEIIeCTBA.
-YcraHaBIMBaTh NPU3HAKH OOIIET0 U
Pa3JINYHOrO B THIOJIOTUH PEaKLIMA
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
XHMHYECKOH PEeaKIyH U TOIOKECHHS
XHMHYECKOT0 PAaBHOBECHS OT
pas3IMYHbIX (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

- HAKOITUTENIbHAS CHCTEMa OaJlyIoB,
Ha OCHOBE KOTOPOIl BBICTaBISETCS
UTOTOBast OTMETKA.

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

XUMHUYECKUHN SKCIEPUMEHT

-BBITTOTHATE XUMHYSCKHM

- IPAKTUYCCKUC 3aJTaHUA;




9KCIIEPUMEHT B ITOJTHOM
COOTBETCTBHH C TIPABUIIAMU
0e301MacHOCTH.

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

- HAKOIMTEIbHAs CHCTeMa OalIOB,
Ha OCHOBE KOTOPOW BBICTABJISIETCS
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-TTOMYJIIPHBIX
W3JJaHHM, 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 3HAHHS KA [bIM
o0yJarommmcs;

- TECTOBBIE 3aaHUs

Pacuersl 0 XUMHYECKUM
dbopMynaM U ypaBHEHUSIM

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

- pelleHus 3a1a4
- HAKOIUTENIbHAs CUCTEMa OaJljoB,
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
3HAYHUMOE COZIEPIKAHKE

-O0BACHATh XUMHUYECKHUE SBJICHUS,
IPOUCXOJAIINE B IIPUPOJIE, 6LITy u
Ha TPOU3BOJICTBE.

-OmnpenensaTs BO3MOKHOCTH
MPOTEKAHUS XUMHUECKUX
MPEBpAILEeHUN B Pa3TUIHBIX
YCTIOBHSAX.

-CoburoaTh MmpaBuiia SKOJIOTHYECKU
TPaMOTHOT'O TIOBEICHHUS B
OKpYyXarouieu cpeze.

-OneHnBaTh BIUSAHUAE XUMUYECKOTO
3arps3HEHUS OKPY)KAIOIIEeH 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 oLeHuBaTh
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;
JOTIOJTHEHUS K OTBETaM

COKYPCHHUKOB H T.II.)
- peleHue 3a1a4




