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Pabouas mporpamma yue6HOM aucuumiunbl [1J[.03 Xwumus paspaboraHa B
cooTBeTCTBUM C [IpmmepHOW mporpammoil  oO0meoOpa3oBaTeIbHON — yUeOHOM
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cpeanero npodeccruonabHoro odpazoanus 09.02.07 MudopMaliioHHBIE CUCTEMBI U
IporpaMMHpOBaHue, YTBEpKAeHHBIN nprka3zom oT 09 nexadbps 2016 r. N 1547.
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IMACHIOPT PABOYEW ITPOT'PAMMBI YYEFHOM JJUCIUIIIUHBIM
1.1. Ob6aacTh NpUMEHEHHsI POTrPAMMBbI

PabGowas mporpamma  y4eOHOH  AWMCHUIUIMHBI  SBJISAETCS  YacTbl0  OCHOBHOM
npodeccuoHanbHON 00pa30BaTEIbHON MPOrpaMMbl OJTOTOBKU CIIEIIMAIUCTOB CPETHETO 3BEHA 110
cneuuanbHocTAM: 09.02.07 MHpOpMaLMOHHBIE CUCTEMBI U IPOTPAMMHUPOBAHHE.

[Iporpamma  pa3paboTtaHa B COOTBETCTBMHM ¢  IlpumepHOil  mporpamMmoi
obmeoOpa3oBaTeibHOM ~ Yy4eOHOW ~ JUCHMIUIMHBI — «XHUMHS» I 1podecCHOHATBHBIX
oOpa3zoBaTeNbHBIX  OpraHm3anuid moa pepakumer [abpuwensa O.C., peKOMEHIOBaHHON
®denepanbHbIM FOCYJaPCTBEHHBIM aBTOHOMHBIM yupexkaeHueM «DenepaabHblil HHCTUTYT Pa3BUTHS
obpazoBanus» (PI'AY «DUPOy») B kauecTBe IPUMEPHON MPOTPaMMBI JIJIsi Peasiu3allid OCHOBHOM
npodeccronanbHOM 00pa3oBaTensHOM mporpamMmMbl CITO Ha 6a3e OCHOBHOTO 001Iero 00pa3oBaHus
C TONyuyeHUEeM cpeaHero oodmero obOpazoBanus (mucbkMo JlemapramMeHTa TroCyAapCTBEHHOM
MOJUTHUKH B cpepe moarotoBku padounx kaapos u 1O Munobpuayku Poccun ot 17.03.2015 Ne
06-259 u denepanbHBIX TOCYAAPCTBEHHBIX O0Opa3oBaTedbHBIX cTaHAapToB (mairee — OI'OC) mo
CHCIMAILHOCTSIM ~ cpenHero  mpodeccuonanpHoro  obpaszoBanus:  23.02.06  Texuudeckas
AKCILTyaTalus MOJBUKHOTO COCTaBA.

1.2. MecTo AUMCHUIJIMHBI B CTPYKTYpe OCHOBHOH MNpo¢eccMOHAIBLHOI 00pa3oBaTebLHOI
NporpamMMbl: JUCIMILUIMHA BXOAUT B 0OHIC00pa30BaTEIbHBIA IUKI JUCHUIUIMH MO BBIOOPY U3
00513aTEeNbHBIX MPEIMETHBIX 001aCTeH.

1.3. Heaun u 3ana4uu y4eOHOM TUCHUILINHBI — TPeOOBaHHUS K Pe3y/1bTaTaM OCBOeHHS Y4eOHOil
AUCHUTUINHBI

PaGouasi nporpaMmMa opHeHTHPOBAHA HA JOCTUHKEHHeE CJIeTYIOUIUX 1eJIeii:

— (hopmupoBanmue y oOydaromuxcs yMEHHUsSI OIICHWBATh 3HAYMMOCTh XMMHUYECKOTO 3HAHUS
JUIS K&KJIOTO YEIIOBEKa;

— ¢opMupoBaHuEe y 0OydarolUXcs LEIOCTHOrO MPEICTaBICHUS] O MUpPE U POJIM XUMHUH B
CO3/IaHUU COBPEMEHHOM eCTECTBEHHO-HAyYHOH KapTUHBI MHpPA; YMEHHUS OOBSCHATH OOBEKTHI U
IIPOLIECCHI OKPYXKAIOLIEH NEUCTBUTENBHOCTH: IPUPOJHON, COMAIIBHON, KYJIBTYPHOU, TEXHUYECKOU
CpeIIbl, - UCIIONB3YS ISl 9TOTO XUMUYECKHE 3HAHMUS,

— pa3BUTHE y O0Y4YaIOIIMXCSl YMEHHUH pa3ianyaTh (akThl U OLEHKH, CPABHUBATh OLIEHOYHBIE
BBIBOJIbI, BUJIETh UX CBSA3b C KPUTEPHUSIMM OLEHOK U CBSA3b KPUTEPUEB C ONPEIEICHHON CUCTEMOM
LIEHHOCTEeH, (OpMYIIMPOBATh U OOOCHOBBIBATH COOCTBEHHYIO MO3ULIUIO;

— mnpuoOpeTeHHe OOYYaloIUMHUCS OIbITa PAa3HOOOPA3HOM JesATeIbHOCTH, MO3HAHUS U
CaMOII03HAHUS; KIIIOUEBbIX HAaBBIKOB, UMEIOIIMX YHUBEPCAIbHOE 3HAUEHHUE JJISl Pa3IUYHbIX BHJIOB
JesITeNbHOCTH (HAaBBIKOB pEIIeHHs] poOsieM, MPUHATHS pelieHul, moucka, aHanusza u o0paboTku
nH(popMalui, KOMMYHUKaTUBHBIX HaBBIKOB, HABBIKOB M3MEPEHUM, COTPYJHUYECTBA, OE30MaCHOTO
oOpallleHus C BELIECTBAMU B MIOBCEIHEBHON KU3HMU).

Pe3yiabTaThl 0cBOeHUS YUeOHOM M CHHMIIJIMHBI

OcBoeHue conepkaHust y4eOHOM IUCHUIUIMHBI «XUMHs», 00eCHeunBaeT JOCTH)KEHUE
CTYJEHTaMH CJEIYIOUINX pe3yJIbTaTOB:

* TUYHOCHIHBIX:

— YyBCTBO TOPJIOCTU U YBAXEHHS K UCTOPUU U JOCTHXKEHUSM OTEUECTBEHHOW XMMHUYECKOMN
HAYKM; XMMHYECKH TPaMOTHOE MOBEJACHHE B MPO(EeCcCHOHANBHOM AEATENbHOCTH M B OBITY HpHU
oOpallleHuu ¢ XUMUYECKIMH BellleCTBaMH, MaTeprallaMy U MPOIECCaMU;

— FOTOBHOCTh K MPOJOIHKEHUIO 00pa30BaHUsS M TOBBIIICHHs KBalIW(UKAMKU B M30paHHOM
npodeccuoHanbHON 1eATeNbHOCTH U O0BEKTUBHOE OCO3HAHUE POJIM XUMUYECKHMX KOMIIETEHIIUH B
ITOM;

— YMEHHUE HCIMOJb30BaTh JOCTHKEHHUS COBPEMEHHONW XHMHUYECKOW HAyKH M XUMHUYECKHUX
TEXHOJIOTH [UIsl TIOBBIIICHHWsS] COOCTBEHHOTO WHTEIUIEKTyallbHOTO pPAa3BUTHUA B  BBIOPAHHOM
po¢eCCUOHATBHON JEATETHHOCTH;

* Memanpeomemmbix:



— MHCIIOJIb30BaHME PA3JIUYHBIX BHJIOB I103HABATEIbHOW JEATEIBHOCTH M OCHOBHBIX
MHTEIJUICKTyalIbHBIX Olepauuil (MOCTaHOBKM 3ajgaud, (OpMYyJIUpOBaHMSA THUIOTE3, aHAIU3a U
CHHTE3a, CPaBHEHUs, 0000IEHMSI, CUCTEMAaTU3alluH, BbISIBICHUS IPUUMHHO-CIICACTBEHHBIX CBS3EH,
MOKUCKA aHaJIOroB, ()OPMYJIMPOBAHUS BBIBOJIOB) Ul PELICHUs MOCTABICHHOW 3a7audl, IPUMEHEHHE
OCHOBHBIX METO/IOB MO3HaHUs (HAOIIOAEHUS, HAYYHOI'O 3KCIIEPUMEHTA) JJIsl U3YUEHUs Pa3IMUHBIX
CTOPOH XHMHUYECKHX OOBEKTOB M MPOIECCOB, C KOTOPHIMH BO3HHKAeT HEOOXOIUMOCTb
CTaJIKUBAThCs B PO EeCCUOHATILHOM cdepe;

— HCIOJB30BAHUE PA3IMYHBIX HCTOYHUKOB JUIA TOJNYYECHUS XUMHUYECKOW HHpopmanuy,
YMEHHUE OIIEHHMBaThb €€ JOCTOBEPHOCTb JJIsl  JOCTHXKEHHMsI XOpPOLIMX  pe3yJbTaToB B
npodeccuoHanbHOHI cdepe:

* npeOMemHubIX:

— c(hopMHUPOBAHHOCTH MPEICTABICHUI O MECTE XMMHH B COBPEMEHHOM HAYYHON
KapTHMHE MHpa; IOHUMAaHUE POJIM XHUMUU B (OPMHPOBAHUU Kpyrosopa M (yHKIMOHAIbHOU
IPaMOTHOCTH Y€JIOBEKa JIJIsl pELIEHUs] IPAaKTUUECKUX 33]1a4;

— BJAJEHHE OCHOBOIIOJATAIOUIMMHU XMMUYECKUMHU IMOHATHSAMHU, TEOPUSAMH, 3aKOHAMHM U
3aKOHOMEPHOCTSIMH; YBEPEHHOE I10JIb30BAHNE XUMUYECKON TEPMUHOJIOTUEN U
CHMBOJIUKOM;

— BJIaJICHHE OCHOBHBIMH METOJIaMH HAYYHOTO MO3HAHUS, HCIOJIb3YEMBIMH B XHMHHU:
HaOJI0ICHUEeM, OIMCaHMEM, W3MEPEHUEM, HKCIEPUMEHTOM; yMeHHue o0pabaThiBaTh, OOBICHATH
pe3yabTaThl MPOBEACHHBIX ONBITOB W JIENaTh BBIBOJBI, TOTOBHOCTh M CIHOCOOHOCTH MPUMEHSTH
METO/bI IO3HAHUS NP PELLICHUH IPAKTUYECKHX 3a/1a4;

— c(OPMHUPOBAHHOCTH YMEHUS J1aBaTh KOJMYECTBEHHBIC OLIEHKU M ITPOU3BOIUTH
pacyeTsl 10 XUMHUYECKUM (OpMyJIaM U YpaBHEHUM;

— BJIaJICHHE MTPAaBUIIAMU TEXHUKU 0€30TaCHOCTH TPH HCIIOJIb30BaHUN XUMHUYECKUX BEIIECTB;

— c(hopMUPOBAHHOCTH COOCTBEHHOW MO3UIMH 110 OTHOIIEHUIO K XUMHUYECKOW HH(pOpMaIH,
[10JIy4aeMOM U3 pa3HbIX HCTOYHUKOB.

OcBoenne y4yeOHOW IUCHMIIIMHBI HAMpaBI€HO HA pa3BUTHE OOIIMX KOMIIETCHILIUH,
npenycMorpeHHbIx @PI'OC 1o JaHHBIM CHENMATIBHOCTSM:
OK 01 BriOupaTh crocoOsl perieHus 3aaa4 npohecCHOHATBHON 1eATeIbHOCTH, TPUMEHUTENBHO
K Pa3JINYHBIM KOHTEKCTaM
OK 02 OcymecTBisiTh MOMCK, aHAIW3 U HHTEpHpeTanuio HHGOpMaluM, HEOOXOJUMOHM Ui
BBITIOJTHEHUS 33/1a4 PO eCCUOHATbHON NeSTEIbHOCTH
OK 03 IInanupoBaTh M peaIM30BbIBATh COOCTBEHHOE MPOGECCHOHATBHOE M JIMYHOCTHOE
pa3BUTHE.
OK 04 PaGorath B KOJJIEKTUBE M KoMaHJe, 3((eKTHBHO B3auMOJEHCTBOBaTH C KOJUIEraMH,
PYKOBOJCTBOM, KJIUEHTaMH.
OK 05 OcymecTBiasTh YCTHYIO M NMHCbMEHHYI0 KOMMYHHKALIMIO Ha TOCYJapCTBEHHOM SI3BIKE C
y4€TOM 0COOEHHOCTEN COLMAIBHOTO U KYJIbTYPHOI'O KOHTEKCTA.
OK 07 CopeiicTBoBaTh COXpaHEHHIO OKpYXkarollled cpeibl, pecypcocOepexeHuto, 3p(HeKTUBHO
JIECTBOBATh B UPE3BBIYAHBIX CUTyaLUsIX.
OK 09 Hcrnonp3zoBaTh HH(POPMAIIMOHHBIE TEXHOJIIOTUH B TPO(ECCUOHATBHON 1EATEIbHOCTH
1.4. Kosin4ecTBO 4aCOB HA 0CBOEHHE NPOIrPaMMBbI Y4eOHOM IMCUMIINHBI:
MaKCHUMaJIbHON yueOHOM Harpy3ku oOydatomierocs /8 4acos,
B TOM YHCIJIE:
00s13aTeNIbHON ayJTUTOPHOM yueOHOI Harpy3Kku o0ydaromerocs 76 4acos;
CaMOCTOSITENTLHON pabOTHI 00yUaromerocs 2 Jaca.



2.CTPYKTYPA U COAEPXKAHUE YYEBHOU JUCIATLIAHBI

2.1 O0beM yueOHOM JMCUMILIHHBI M BU/IbI Y4eOHOH padoThl
Buna yueOHoii padoThI Oovem uacos

MaxkcumasbHasi yueOHasi Harpy3ka (Bcero) 78
Oo6s13aTesibHAsE Ay IMTOPHAsA yueOHas1 HAarpy3Ka (Bcero) 76
B TOM YHUCIJIE:

NPAaKTUYECKHUE 3aHATHS 8

71a00paTOPHBIE 3aHITHS 8
CamocTosiTesibHasi paboTa o0yuyawuerocsi (Bcero) 2

IIpomeskyTouHasi arrecTanus: 1uddepeHnrpoBaHHbIN 3a4eT




2.2. TEMATUYECKHWH IJIAH U COJAEP)KAHUE YYEFHOM JUCIHUILIUHBI

HaunmenoBanue Conep:xxaHue y4eOHOT0 MaTepHaJia, JIaG0OPaTOPHbIE PaG0THI U MPAKTHYECKHUE 3aHATHS, CAMOCTOATEIbHAN padoTa O6beM yacoB YpoBeHs
pa3ejioB H TeM o0yyawImmuxcs YCBOEHHUS
1 2 3 4
Copepxanne y9eOHOro MaTrepuaa
Breerme HayuHple MeTOIbI IO3HAHHS BEIICCTB U XUMHUCCKUX SBICHUI 1 1
PoJib 9KCIIEPMMEHTA U TEOPHHU B XUMHHU 1
Mo ieTupoBaHHe XUMHUYECKUX MTPOIIECCOB 1
Paspea 1. Oo0masi 1 HeOpraHuvecKasi XuMust 46
Copepxanne yaeOHOro MaTrepuaa
1.1.1. | OCHOBHBIE MOHATUS XUMUH 1
1.1.2 | BemectBo 1
1.1.3 | Atom 1
1.1.4 | Mouekyna 1
1.1.5 | XumMnueckuii 31eMeHT 1
1.1.6 | Ammorponus 1
1.1.7 | IIpocThie U CIIOKHBIC BEIIECTBA 1
1.1.8 | KauecTBEHHBIN U KOJIMYECTBEHHBIN COCTAaB BEIIECTB 1
Tema 1.1. 1.1.9 | XumMudeckue 3HAKA U GOPMYJIIbI 3 1
Ocnopubie mousitusi u | 1:1:10 | OTHOCHTE/bHBIC ATOMHAsI U MOJICKYJIAPHAS MACCHI 1
3AKOHEI XHMHAH 1.1.11 | KonnuecTBO BelmecTBa 1
1.1.12 | OcHOBHBIE 3aKOHBI XMMHHU 1
1.1.13 | Crexuomerpus 1
1.1.14 | 3akoH coXpaHEHHs MACCHI BEIIECTB 1
1.1.15 | 3aK0H IMOCTOSIHCTBA COCTABA BEIICCTB MOJICKYIISIPHOM CTPYKTYPHI 1
1.1.16 | 3akoH ABOTaZpO U CICACTBHUI HX HETO 1
1.1.17 | PacuerHble 337241 HA HAXOX/ICHUE OTHOCUTEILHON MOJICKYJISIPHOM MacChl, ONPeIelICHHe MACCOBOM 0N 2
XMMHYECKHMX 3JIEMEHTOB B CJIOJKHOM BEIIECTBE
CamocTosiTe1bHasI padoTa 2 3
Co3naHue mpe3eHTalHH:
«AmmorporHble MoaH(UKAIIMHY yTiepoaa (anMas, Tpadur), KHciaopoaa (KUCIOpPo, 030H), 0JIoBa (cepoe U Oenoe 0JI0BO)»
CojeprkaHue y4eOHOr0 MaTepuaa
1.2.1 Ilepuonuueckuii 3akon .M. Menneneena. 1
Tema 1.2. 1.2.2 Otkpseitue JI.1. MenneneeBsiM [leproguaeckoro 3akoHa 1
Ilepnoanyeckuii 3aKoH -
u Tepuoanaeckast 1.2.3 Iepuonnueckuii 3axkoH B popmyiupoBke .M. MenneneeBa 1
cucrema xumuueckux | 1.2.4 ITepuonuueckas TabiuIa XUMUIECKUX JIEMEHTOB — Tpad)idecKoe 0TOOpaKEHUE MEPUOIUNIECKOTO 3aKOHA 4 1
diementoB JL.W. 125 CrpyKTypa eproIn4ecKoil TaOIuIbl: Meproabl (Maibie M OOJBINHUE), TPYIIHI (TJIaBHAS U TOOOYHAS) 1
Mennenecsa 126 Crpoenue aToma 1 nepuoandeckuii 3akon [I.11. Menaenceesa 1
CTPOEHHE aToMa
1.2.7 ATOM — CJI0KHAsA 9acTHIA 1
1.2.8 Snpo (IpOTOHBI M HEUTPOHBI) U 3IEKTPOHHAS 000JI0YKa 1




1.2.9 W3oronsl 1
1.2.10 | CrtpoeHne 3IEKTPOHHBIX 000I0YEK aTOMOB JIEMEHTOB MAaJIBIX MIEPHUOJIOB
1.2.11 | OcoOeHHOCTH CTPOEHHS 3JIEKTPOHHBIX 000JI0UYEK aTOMOB AJIEMEHTOB OOJBLIMX MEPHUOAOB (IIEPEXOTHBIX
JJIEMEHTOB)
1.2.12 | oustue 06 opbutansx. s-, p- u d-Opburanu 1
1.2.13 | DnekTpoHHBIC KOHQUTYPAIIH AaTOMOB XUMHYECKHX 3JICMEHTOB 1
1.2.14 | CoBpemenHas GpopMyIHMpoOBKa NEPHOANIECKOTO 3aKOHA 1
1.2.15 | 3HaveHHe MEPUOINICCKOTO 3aKOHA W MEPUOJMUECKON CHCTEMBI XUMUYecKuX neMeHToB J.1. Menneneena mis 1
Pa3BUTHsI HAYKH M TIOHUMaHUsI XUMUYECKOW KapTHHBI MHPa
pakTuueckas padoraNel MonenupoBanue nocrpoenus: Ileproandeckoil TabIUIBI XUMUYECKUX 2JIEMEHTOB 2

Hemonctpannu. Pazmiarsie popmer [leproandeckoii cuctemsl xummdeckux anemMenToB [I.11. Mernneneesa. [{uHammdaeckue

Ta6J'II/ILIBI I MOACIIMPOBAHUA HepPIO,Z[PI‘IeCKOfI CHCTCMBI. QHGKT[)I/IBaI_[I/IH TCII U UX BSaHMOHeﬁCTBHe.

Tema 1.3.
Crtpoenne BelecTBa

ConeprxaHue y4eOHOT0 MaTepHuania

1.3.1 Honnast xumMu4ueckas CBI3b

1.3.2 KartunoHsl, uX 00pa3oBaHie W3 aTOMOB B Pe3yJbTaTe MpoIiecca OKUCICHHUS

1.3.3 AHI/IOHBI, nux 06p330BaHI/I€ 13 ATOMOB B PE3YyJIbTATC MMPpOLECCAa BOCCTAHOBJICHUS

1.34 Honnas CBs3b, KaK CBA3b MCKAY KaTUOHAMH U aHUOHAMU 3a CUCT JJICKTPOCTATUUCCKOT'O PUTAKCHUA

135 Knaccugukaiust HOHOB: 0 COCTaBY, 3HAKY 3apsi/ia, HATUYHUIO THIPATHONH 000T0UKH

1.3.6 HoHHBIE KPUCTAIUTHYECKUE PEIICTKH

137 CBoiicTBa BEIIECTB ¢ HOHHBIM THIIOM KPHCTANINUECKON PEelIeTKH

1.3.8 KoBasienTHas xuMuyeckas CBs3b

139 MexaHnn3Mm 00pa3oBaHUs KOBAJICHTHOI CBs3M (OOMEHHBII U IOHOPHO-aKIEITOPHBIN)

1.3.10 | DneKTpOOTPHIATEIEHOCTh

1.3.11 | KoBaneHTHBIC TOJSIpHAS U HETIOJISIPHAS CBSI3U

1.3.12 | KpaTHOCTh KOBaJICHTHOH CBSI3U

1.3.13 | MoneKkyIsIpHBIC U aTOMHBIC KPUCTAJUTMIECKUE PEIICTKH

1.3.14 | CgoiicTBa BeweCTB C MOJIEKYJISIPHBIMH ¥ @aTOMHBIMH KPUCTAIUIMYECKUMHU PEIIETKaAMHU

1.3.15 | Merajumnueckasl CBS3b.

1.3.16 Merannmmyeckas KpHUCTAINTMYCCKas pEeIICTKa U METAJININYECKAA XUMHUYCCKasa CBA3b.

1.3.17 | ®usnyeckue cBOMCTBA METAILIIOB

1.3.18 | ArperaTHbIe COCTOSIHUS BEIIECTB U BOJOPOIHAS CBS3b.

1.3.19 | Tepuoe, ®uaKOe U Ta3000pa3HOE COCTOSIHUSI BEIIECTB.

1.3.20 | Ilepexon BemecTBa U3 OJJTHOTO arperaTHOTO COCTOSIHUS B IPYTO€.

1.3.21 | BomopoaHas CBs3b.

1.3.22 | YucTele BelecTBa U CMECH.

1.3.23 | IloHATHE O CMECH BELIECTB.

N I I IR I IR




1.3.24 | T'oMOreHHbIE U TETEPOreHHbIE CMECH. 1
1.3.25 | CocraB cMmeceii: 00bpeMHAs 1 MaccoBast JOJIH KOMIIOHEHTOB CMECH, MaccoBast TOJIS IPUMeceii. 1
1.3.26 | lucmiepcHbIe CUCTEMBI. 1
1.3.27 | IlonsTHE O OUCIIEPCHON CHICTEME 1
1.3.28 | JducnepcHas ¢a3za n qucriepcHOHHAs cpela 1
1.3.29 | Kiaccudpukanus qucriepcHBIX cucTeM. [IoHATHE 0 KOITIOMAHBIX CHCTEMAax 1
JemoHcTpanuu. Mojenb KPUCTATMYSCKON PEIIECTKH XJopuaa HaTpus. O0pasibl MUHEPAIOB ¢ HOHHOW KPUCTAJUTHYCCKOMN
pEIIeTKON: KanblIuTa, TaauTa. Momenn KpUCTAUITMYECKHX PEIIeTOK «CyXOoro JbIa» (WiIH Hofa), aaMmasa, Tpadura (Wim
kBap1a). [Ipubopsr Ha xuAKHX KprcTauiax. OOpasbl pa3InIHBIX AUCIEPCHBIX CUCTEM: IMYIBCHH, CYCIICH3UH, a’pO30JIeH,
reneit u 3oneit. Koarymsamus. Cunepesuc. Ddpdext Tunmas.
Coneprxanne yueOHOTO MaTepHraja
14.1 Bonma 1
14.2 PactBopHI 1
143 PactBopenue 1
14.4 Boja xak pacTBOpHUTEIH 1
145 PacTBOpHMOCTH BEIIEeCTB 1
14,6 HacepImeHHbIe, HEHACHIIICHHBIE, IEPECHITICHHBIC PACTBOPHI 1
1.4.7 3aBHCHMOCTH PACTBOPUMOCTH Ta30B, KHUIKOCTEH M TBEPIBIX BEIICCTB OT Pa3IHMIHBIX (DaKTOPOB 1
1.4.8 MaccoBas J10JiI paCTBOPEHHOTO BEIECTBA 1
149 DNIEKTPOTUTHYECKAS TUCCOITUAITUS 1
Tema 1.4. Boaa. 1.4.10 | DACKTPOIMTHI M HEIICKTPOIUTHI 1
PacTBOpBI. 1.4.11 | DneKTpOIUTHICCKAS AUCCOLUAIIHS 1
JaexkTposuTnyeckas | 1.4.12 | MexaHU3Mbl JIEKTPOIMTHICCKON AUCCOIMAIIMH [UIsl BEIIECTB C PA3JIMYHBIMU TUIIAMH XUMHUYECKOH CBSI3U 1
Aucconranus 1.4.13 | I'mppaTrpoBaHHbIEC M HETHJIPATHPOBaHHBIC HOHBI 1
1.4.14 | CreneHb SICKTPOTUTHICCKON TUCCOITMALINN 1
1.4.15 | CuubHBbIC U c1a0bIe IIEKTPOIUTHI 1
1.4.16 | OCHOBHBIC IOJIOKEHUSI TECOPUH AIEKTPOIUTHISCKON AMCCOIHAITIH 1
1.4.17 | KuciioTbl, OCHOBaHHUS M COJIM KaK JICKTPOIUTHI 1
IpakTnueckas padora Ne 2 [IpuroroBnenue pacTBopa 3a1laHHOM KOHLEHTPALIHH. 2
JemoHcTpanuu. PactBopumocTs BemecTB B Bojie. CoOMpaHue ra3oB METOAOM BBITECHEHHUS BOABL. PacTBopeHue B BoJe
CEPHOM KUCIOTHI U coJiei aMMOoHuUs. OOpa3Isl KPUCTAIIOTHIPATOB. M3roToBNeHHE THIICOBOI MOBS3KHU. M cIbITaHme
PACTBOPOB JCKTPOJIUTOB H HEAJICKTPOIUTOB HA MPEAMET AUCCONHUAIIMH. 3aBUCHMOCTD CTETICHH JIEKTPOIHTUICCKOMN
JICCOIIMAITNH YKCYCHOW KUCIIOTHI OT pa30aBlicHus pacTBopa. [IBIDKCHHE OKPAIICHHBIX HOHOB B AJIEKTPHYECKOM TIOJIE.
[IpuroroBneHue )KECTKOM BOJIBI U YCTPAaHEHHE e€ KeCcTKOCTU. MoHuTel. OOpa3ibl MHHEPaIbHBIX BOJ| PA3IHYHOTO Ha-
3HAYCHUSL.
Tema 1.5. Conepxanne yueOHOTO MaTepuaa
Knacenpuxanus 151 Kuci0Thl M HX CBOMiCTBA 1
HEOPTraHHYeCKAX 152 KHCI0TBI KaK 2JIEKTPOJIUTHI, HX KJIACCH(HUKALNS IO pa3IHYHBIM IIPU3HAKAM 1
coeTMHEHMIT M NX 153 XUMHUUYECKUE CBOMCTBA KUCIIOT B CBETE TCOPUH IICKTPOIUTHICCKON TUCCOIUALINN 1
CBOiiCcTBA 154 Oco0CHHOCTH B3aUMOJCHCTBHUS KOHIICHTPHPOBAHHOW CEPHOM M A30THOM KHCJIOT C METaJNIaMH 1
155 OCHOBHBIE CITOCOOBI MOJTYYEHHsI KHCJIOTHI 1




1.5.6 OcHoBaHNS M MX CBOMCTBA 1
157 OcHOBaHMsI KaK JJISKTPOJUTHI, UX KIACCU(HUKAIIMS 10 Pa3IMIHbIM NMPU3HAKAM 1
1.5.8 XHUMHYECKHE CBOMCTBA OCHOBAHHUH B CBETE TCOPHH DJICKTPOJUTHICCKON TUCCOITUAITUT 1
159 PasnoxeHre HepacTBOPUMBIX B BOJIC OCHOBAHMI 1
1.5.10 | OcHoBHBIE CTTOCOOBI MONYICHHS OCHOBAHHUH 1
1.5.11 | CoJu u uX cBOiicTBa 1
1.5.12 | Conu KaK 3ICKTPOJHTHI 1
1.5.13 | Conu cpemHue, KUCIIbIE B OCHOBHBIE 1
15.14 | XuMHYecKH CBOMCTBA COJICH B CBETE TEOPUH ICKTPOTUTHICSCKON JTUCCOIMAINH 1
1.5.15 | CriocoOsI mosTydeHust comieit 1
1.5.16 | 'maponus couneit 1
1.5.17 | Oxcuapl U UX CBOHCTBA 1
1.5.18 | Coneobpasyroiue u Hecoieo0pa3yoIe OKCUIbI 1
1.5.19 | OcHoBHbIe, aMOTEpHBIE ¥ KUCIOTHBIC OKCHJIBI 1
1.5.20 | 3aBHCHMOCTb XapakTepa OKCH/Ia OT CTENIEHH OKHCIICHHs 00pa3yIoLIero ero Merajuia 1
1.5.21 | XuMuueckue CBOCTBA OKCHIOB 1
1.5.22 | Ilony4eHue OKCHIIOB 1
1.5.23 | XuMuueckue cBoiicTBa HEOPraHUUECKHX COCJMHEHHUI 1
JladopaTopnasi paGora Nel 3
VcnipiTaHKe pacTBOPOB KMCIOT MHIMKATOPaMHU
JemoncTpanuu. B3anMoeiicTBre a30THOM U KOHIICHTPUPOBAHHON CEPHOI KUCIOT ¢ MeTayutaMu. ['openue ocdopa u
pacTBOpeHue poyKTa ropeHus B Bojie. [loiyueHue u cBoiicTBa amdporepHOro ruapokcuaa. HeodpaTumslii rugposnus
kapbuaa kagpuusg. OOpaTUMBIH THAPOIN3 COJICH Pa3NUYHOTO THIIA.
Copepxanne yueOHOT0 MaTepuaia
16.1 Knaccudukanusi XMMHYECKHX peakuui 1
1.6.2 Peakiinu coeTMHCHNUs, PA3JI0KEHHUs, 3aMEIICHUs, OOMEHa 1
1.6.3 KartainTnueckue peakuun 1
Tema 1.6. 1.6.4 OOpaTuMble 1 HEOOpPATUMBIE PEAKIIUU 1
XuMHYecKHe peakIuu 1.6.5 ['oMOreHHbIe ¥ reTeporeHHbIe peakluu 1
1.6.6 OK30TepMHUUECKHE ¥ IHJIOTEPMHYECKUE PEAKIIMH 1
1.6.7 TermnoBoit 3 PekT XUMHIECKUX peaKIni 1
1.6.8 TepMoXUMHYECKHE YPaBHEHUS 1
1.6.9 OKHCJIHTE/IbHO-BOCCTAHOBHTEIbHbIE PeaKIUH 1
1.6.10 | CreneHb OKHCIICHHUS 1
1.6.11 | OKuCIIHUTENh W BOCCTAHOBJICHUE 1
1.6.12 | BOCCTaHOBHUTENb M OKUCIEHHE 1
1.6.13 | Meroz 2JIeKTPOHHOTO OajiaHca Jisi COCTABICHHUS YPAaBHEHUH OKHUCIUTEIbHO-BOCCTAHOBUTEIIbHBIX PEAKIIU 1
1.6.14 | CxopocTh XUMHYECKUX peaKluii 1
1.6.15 | IloHsiTHE O CKOPOCTH XUMHUYECKUX PEaKIni 1
1.6.16 | 3aBUCHMOCTb CKOPOCTH XUMHUYECKUX PEaKLnil OT pa3In4HbIX (HAKTOPOB: MPUPOJIBI PEATHPYIOIINX BEIIECTB, UX 1
KOHLEHTPALMH, TEMIIEPaTyPbl, IOBEPXHOCTH COIPUKOCHOBEHHS! M HCIIOJIb30BAHMUS KATAIM3aTOPOB
1.6.17 | O6paTuMOCTh XUMHYECKHX PeaKIuii 1




1.6.18 | OOpaTuMbie 1 HEOOpATHMbIE PEAKIUU 1
1.6.19 | XumMugeckoe paBHOBECHE U CIIOCOOBI €TO CMEIICHHS 1
JlaGopaTtopHas paGora Ne2 2 3
OKHUCIIHUTENIEHO-BOCCTAHOBUTEIILHBIC PEAKIIUH, CKOPOCTh ¥ 00PaTUMOCTh XUMHUYCCKUX PEaKIUil
Hemonctpanuu. [IpuMepbl HEOOPATUMBIX PEAKIHiA, HIYIIHX C 00Pa30BAHUEM OCAJIKa, ra3a Wi BOJbL. 3aBUCUMOCTh
CKOPOCTH PEaKIUK OT MPUPOIBI PEarnpyIOIIUX BENIeCTB. B3anMoaelicTBIEe pacCTBOPOB CEPHOM KUCIOTHI C PACTBOPAMH
THOCYNb(aTa HATPUS PA3TMIHON KOHIICHTPAIIUU M TeMIIepaTypbl. MOJEb KHUIISAIIETO CJI0sI. 3aBUCHMOCTh CKOPOCTH
XUMHUYECKOHN peakIy OT MPUCYTCTBHS KaTalu3aTopa Ha IPUMEPE Pa3IoKEeHUs MEPOKCHIA BOIOPOJIA C TOMOIIBIO
JIUOKCHIa MapraHiia u Katanassl. Moznens saexrpoimsepa. MoIens JIeKTPOIU3HON BaHHBI IS TTOTyYeHISI aTFOMHHUS.
Moiess KOJIOHHBI CHHTE3a aMMHaKa.
Copepxanne yaeOHOro MaTrepuaia
17.1 Oco0CHHOCTH CTPOSHUS AaTOMOB M KPHCTAJJIOB 1
1.7.2 ODu3HUecKUe CBOMCTBA METAJIIOB 1
1.7.3 Kiaccugukanust MeTauioB O pa3aMdHbIM NMPU3HAKAM 1
1.74 XuMHUECKHE CBOIICTBA METAJIIOB 1
175 DIIEKTPOXUMHUYCCKHIA PsiT HAPSHKSHUH METaIJIOB 1
1.7.6 MeratoTepMust 1
1.7.7 O6mmme criocoObl MOTYYSHUS] METAJIOB 6 1
1.7.8 TToHsATHE O METAIUTYPTrUH 1
1.7.9 ITupomeTamuTyprusi, THAPOMETAILTYPTHUS U DJISKTPOMETAJLTYPTHs 1
1.7.10 | CriaBsl 4YepHBIC U ITBETHBIC 1
Tema 1.7. 1.7.11 | OcobGeHHOCTH CTPOCHHS aTOMOB 1
Meraisl 1 1.7.12 | HemeTaJUIbl — IPOCTHIC BEIIESCTBA 1
HEMEeTAJLJIbI 1.7.13 | 3aBHCHMOCTPH CBOWCTB TraJIOTEHOB OT X MOJ0xeHuUs B [leproamueckoii cucteme 1
1.7.14 | OxucnuTenbHBIC 1 BOCCTAHOBUTEIFHBIC CBOHCTBa HEMETAJIOB B 3aBUCHMOCTH OT MX TIOJIO0XEHHUS B PAIY 1
AIEKTPOOTPHIATEIIEHOCTH
1.7.15 | 3akanka u otmyck ctamu. O3HaKOMIICHHE CO CTPYKTYpaMH ceporo u 0enoro uyryHa. Pacmo3sHaBaHue py/I skenesa. 1
JlagopaTtopuas padora Ne3 2 3
3akanka ¥ oTmyck ctann. O3HaKOMIJIGHHE CO CTPYKTYPaMH Ceporo U 0eoro 4yryHa.
Hemonctpannu. Komnekiust MeTayuioB. B3anMoeficTBre MeTalIoB ¢ HeMeTaIIaMHu (JKelte3a, IIMHKA ¥ aJJFOMHHUS C CEPOid,
ATIOMUHHS ¢ MOZOM, CYPBMBI C XJIOPOM, TOpEHHE XKeJie3a B xyiope). ['opeHre MeTamioB. ATIOMIHOTEPMUS.
Kosexuus Hemerasuos. ['opeHue HemetansioB (cepsl, Gocdopa, yrist). BeiTecHeHne MeHee aKTUBHBIX TaJIOTEHOB U3
PacTBOPOB HX CoJieii 00Jiee AKTUBHBIMU TaJIOTCHAMH.
Mo/ieib POMBINUICHHON YCTAHOBKH JIJIs IPOM3BOJICTBA CEPHOM KMCIOTHI. MOIeNb Neun ISl 00)KHra H3BECTHSIKA.
Komreknuu mpogyKIuii CHIMKaTHOW MTPOMBIIIIIEHHOCTH (cTekia, Gapdopa, dhasHca, ieMeHTa pa3IndHbIX MapoK U JIp.)
Paznen 2. Opranuyeckasi Xumus 30
Tema 2.1 Cojeprxkanue y4eOHOro Marepuaia
OcHOBHbIE IOHATHS 2.1.1 [IpupoHBIe, HCKYCCTBECHHBIC M CHHTETHYCCKIE OPTaHUIECKHE BEIICCTBA 1
oprannyveckoii xumuu u | 2.1.2 CpaBHEHHE OpPraHMYCCKHX BEIIECTB C HEOPTaHUIECKHMHU 2 1
TeopHusl CTPOCHHSA 2.1.3 BanentHocTh 1
OpraHHYeCcKuX 2.1.4 XUMHUYECKOE CTPOCHHUE KaK MOPSIOK COSTMHEHHUS aTOMOB B MOJICKYJIBI IT0 BaJICHTHOCTH 1
coeTMHeHHii 2.1.5 Teopus cTpoeHusi opraHuveckux coernHenuii A.M. bytieposa 1




2.1.6

OCHOBHBIE MOJIOKEHHUS TCOPUHN XUMHNYCCKOT'O CTPOCHUA

217 M3omMepust 1 H30MEPHI

2.1.8 Xumudeckre GOopMYJIbI B MOJICITH MOJICKYJ B OPTaHUIECKON XUMUHU

2.1.9 Kiaccudukanus BemecTB 0 CTPOSHHUIO YIVIEPOTHOTO CKEJIeTa M HATMYHIO (DYHKIIMOHAIBHBIX TPy
2.1.10 | 'omMoJOTH ¥ TOMOJIOTHS

2.1.11 | Haganma HomeHnknatypsl IUPAC

2.1.12 | Peakuuu npucoeTMHECHUS (THIPUPOBAHYSI, TAIOTEHUPOBAHHUS, THIPOTAIOTEHUPOBAHHUS, THIPATAIIHH)
2.1.13 | Peaknuuu oTmieIuieHNs (IETUAPUPOBAHNS, ACTHAPOTAIOTSHUPOBAHUS, IETHUIPATAIINH)

2.1.14 | Peakunu 3aMenieHus. Peakimn n3oMepu3aun

IpakTnyeckas padora Ne3 HM3roToBieHHe MOJeNeH MOJICKYJI OPTAaHHYECKUX BEIICCTB.
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HeMOHCTpaI_II/II/I. Mopenu MOJICKYJI TOMOJIOTOB U U30MEPOB OPraHnvC-CKUX COCIUHCHUM. KauectBeHnHoe 06Hapy>1<eH1/Ie
yrjiepoaa, BOAOpoJaa 1 XJjiopa B MOJICKYJIaX OpTraHUYCCKUX COGZ[HHCHHﬁ.

Tema 2.2.

YrieBoaopoas! u uUX
NPHUPOAHBbIE HCTOYHHKH

Cozepxanue yueOGHOTO MaTepuaa

2.2.1 AJIKaHBI: TOMOJIOTHYECKHH Psijl, ©30MEpHsl 1 HOMEHKJIATypa aJKaHOB

2.2.2 XuMHUYeCcKre CBOMCTBA aJKaHOB (MeTaHa, dTaHa): TOpEeHHe, 3aMellIeHUE, Pa3NIOKEHUE, IETUIPUPOBAHUE

2.2.3 IIpuMeHeHHe aTkaHOB Ha OCHOBE CBOMCTB

2.2.4 AJikeHbI: DTHIEH, €ro NoJdy4eHue (IeTHIPUPOBaHUEM TaHa, IeNOINMepHU3aLueil MOIUITHICHA)

2.2.5 I"omosorudeckuii psa, H30Mepusi, HOMEHKJIATypa aJKeHOB

2.2.6 XuMHUUECKUE CBOICTBA 3TUJICHA: TOPEHHE, KAUCCTBCHHBIC Peakiuu (00eCIBeYnBaHE OPOMHOM BOJIBI U paCTBOpPA
NepMaHraHara Kajus), THApaTays, MoJuMepu3alus

2.2.7 IIpuMeHeHue 3TuIeHa Ha OCHOBE CBOMCTB

2.2.8 Auaxanuensl; IloHsTHE 0 AMEHAX KaK YIIEBOAOPOAAX C ABYMs IBOMHBIMU CBSI3IMHU

2.2.9 ComnpsiKeHHBIE TUEHBI

2.2.10 | Xumunueckue cBoiictBa OyranueHa-1,3 u u3onpena: odeciBeYrBaHre OPOMHON BOBI U MOJIMMEPU3ALHS B
Kay4yK{

2.2.11 | HarypaibHblil 1 CHHTETHUYECKUE KayqyKH

2.2.12 | Pe3una

2.2.13 | AJKHUHBI

2.2.14 | Aueruiex

2.2.15 | XumuyecKHe CBOWCTRA aleTHIICHA: TOPEeHUE, 00SCIIBeUnBaHIE OPOMHOM BOIBI, IPUCOEAUHEHHE XJIOPOBOIOPOIa
Y THJpaTaIis

2.2.16 | IlpumeHeHue aneTUIICHa HA OCHOBE CBOWCTB

2.2.17 | MexkiaccoBasi H30MEpHs C aJIKaIUCHAMU

2.2.18 | Apensl

2.2.19 | benson

2.2.20 | XumuyecKHe CBOMCTBA OEH30J1a: TOPSHHE, PEAKIMK 3aMeIeHus (TraJOTeHUPOBAHUE, HUTPOBAHKE)

2.2.21 | llpumeHenue OeH30J1a HA OCHOBE CBOMCTB

2.2.22 | IpupoaHble HCTOYHUKH YIJIEBOA0POI0B

2.2.23 | IlpupoHblii ra3: cocTa, MpUMEHEHHE B KAYeCTBE TOILTUBA

2.2.24 | Hedtp

2.2.25 | Cocras u niepepaboTka HedyTH

2.2.26 | Tleperonka Hedytu
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2.2.27

HedrenpomykTbt

2.2.28

O3zHakOMIICHHE C KOJUICKIHEH 00pa3loB HE(TH U MPOAYKTOB ee mepepaboTku. O3HAKOMIICHHE C KOJUICKITHEH
Kay4yKOB U 00pa3liaMy M3/IeJIUi U3 PE3UHBI

JemoHcTpauuu. ['opeHue MetaHa, 3TuieHa, aretTuiaeHa. OTHOLICHUE MeTaHa, TUJICHA, alleTHIIeHa U OeH30J1a K pacTBOpaM
niepMaHraHara Kajaus U OpoMHoi Boze. [lomydeHue sTiiieHa peakiueil JerupaTaliy 3TaHoua, aleTUIIeHa — THAPOIN30M
KapOuna kanpuus. Pa3noxkeHue kaydyka IIpy HarpeBaHUH, UCIIBITAHUE MIPOIYKTOB Pa3Io)KEeHHUs Ha HENIPEAEIbHOCTb.
Koseknus o0pa3nos Hedtr 1 HedrenpoaykToB. Koyekuus «KaMeHHBIN yroyib 1 IPOAYKIHS KOKCOXUMHYECKOTO
MIPOU3BOJICTBAY.

Tema 2.3

Kucnopoacoaep:xamue
OpraHuYecKne
coequHEeHHus

Conepxanue yueOHOTO MaTepuaia

2.3.1 Cnuptsl

2.3.2 [osyyeHue sTaHo1a OpPOKEHUEM TIIFOKO3bI M THpaTaliield STHIIeHa

2.3.3 I'mapokcuiibHas Tpynna Kak QyHKIMOHAIbHAS

2.34 IloHsATHE O NIpEIENBbHBIX OAHOATOMHBIX CIIUPTaX

2.3.5 XUMHYECKUE CBOWCTBAa ATAHONA: B3aMMOJCHCTBHE C HATpHEM, OOpa3oBaHUE IPOCTBIX M CIOXHBIX 3(UPOB,
OKHCJICHHE B JIbJICTH]T

2.3.6 IIpumMeHeHre dTaHOJIa HA OCHOBE CBOMCTB

2.3.7 AJIKOTOJIM3M, €0 NOCIECTBHS M IPEaYIPEKICHUES

2.3.8 [MneprH Kak MpeACTaBUTeNIb MHOTOATOMHBIX CITUPTOB

2.3.9 KauecTBeHHas peakiysi HA MHOTOaTOMHBIE CITUPTEHI

2.3.10 | [IpuMeHEHHE TIUIICPHHA

2.3.11 | ®eHnoa

2.3.12 | ®usndeckue U XMMHICCKHE CBOMCTBA PeHOIa

2.3.13 | B3auMHOe BIMSIHUE aTOMOB B MOJIEKYJIe (peHOa: B3aMMOICHCTBHE ¢ THAPOKCHIOM HATPHUs U a30THOM KHCIIOTON

2.3.14 | IlpumeHeHne eHONIA HA OCHOBE CBOMCTB

2.3.15 | Aapaeruanl

2.3.16 | INousarue 00 anpaerumax

2.3.17 | AnpaerupHas rpynna Kak QyHKIIMOHAJIbHAS

2.3.18 | ®opmanpaerux H €ro CBOMCTBAa: OKUCJICHHE B COOTBETCTBYIOLIYIO KHCIJIOTY, BOCCTAaHOBJCHHE B
COOTBETCTBYIOIMH CIIUPT

2.3.19 | INony4yeHune ambAETHI0OB OKUCICHHEM COOTBETCTBYIOIIHNX CITUPTOB

2.3.20 | [IpumeHeHne GopMabIeruaa HA OCHOBE €r0 CBOMCTB

2.3.21 | KapooHoBbIe KHCJIOTBI

2.3.22 | IoHsATHE 0 KAPOOHOBBIX KUCIOTAX

2.3.23 | KapOokcuibHas rpymia Kak (yHKIIHOHAIbHAS

2.3.24 | 'omostornyecKui psit IpeeTIbHBIX 0THOOCHOBHBIX KapOOHOBBIX KUCIIOT

2.3.25 | lonyueHue KapOOHOBBIX KHCIOT OKHCICHHEM aJIbJIETHJIOB

2.3.26 | XuMunueckre CBOMCTBAa YKCYCHOW KHCJIOTHI: OOINME CBOMCTBA C MUHEPAJIbHBIMH KHCIOTAaMH W PEaKIys
ITepUbUKAIIH

2.3.27 | llpumMeHeHHe YKCYCHOM KUCIIOTHI HA OCHOBE CBOWCTB

2.3.28 | Beiciue xupHbIe KUCIIOTHI HA IPHUMEpe NAIBMUTHHOBOM M CTEapHHOBOM

2.3.29 | CaoxHblie 3pUpPHI M KAPHI

2.3.30 | IonyueHue cI0XHBIX 3PHUPOB peakuuei arepuprKanum
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2.3.31 | Cnoxsbie 3(¢Upbl B IPUPOE, X 3HAUCHUE 1
2.3.31 | IlpumeHeHHE CIIOKHBIX YQHUPOB HA OCHOBE CBOMCTB 1
2.3.32 | XKupbl KaK CI0XKHBIE dPUPHI 1
2.3.33 | Knaccudukanus KupoB 1
2.3.34 | XuMHYeCKHE CBOWCTBA KHUPOB: THAPOJIN3 M THAPUPOBAHNE KHUJIKHUX YKHPOB 1
2.3.35 | IIpuMmeHEeHHE )XKUPOB HA OCHOBE CBOHCTB 1
2.3.36 | Mpura 1
2.3.37 | Yraesoasl 1
2.3.38 | YrueBompl, X KiIaccupUKAIW: MOHOCAXapHIHI (TI0OK03a, PPYKTO3a), TUCaxapuabl (caxapo3a) U MOJIHCAXaPHIBI 1
(Kpaxman ¥ LeJUII0J103a)
2.3.39 | I'moko3a — BemecTBO C ABOHCTBEHHOW (YHKIMEH — albJIerHI0CIHPT 1
2.3.40 | XuMu4ecKue CBOMCTBA TJIIOKO3bI: OKUCICHHE B TJIIOKOHOBYIO KHCJIOTY, BOCCTaHOBJIIEHHE B COPOMT, CIIMPTOBOE 1
OpoxkeHue
2.3.41 | IlpuMeHeHHUE TIFOKO3bI HA OCHOBE CBOWMCTB 1
2.3.42 | 3nayeHue yIiaeBOJI0B B )KUBOM MMPHUPOJIC U JKU3HHU YCIOBEKA 1
2.3.43 | TlonaTe O peaknMsX MONUKOHICHCAMH W TUIAPOJM3a HA NPHMEPE B3aMMONPEBPAICHUMN: TIIIOKO3a —> 1
HoJIMcaxapm
2.3.44 | PacTtBopeHue rimueprHa B BoJe M B3aumojeictBue ¢ runpokcugom Mmenu(Il). CBoiicTBa yKCyCHOW KHCIIOTBHI,
o0Ime co CBOWCTBaMHM MHUHEPAJbHBIX KHCIOT. J[0Ka3aTesbCTBO HENPENEeNIbHOIO XapakTepa JKHUAKOTO >KUpa. 1
BsaumopeiicTBue riroko3bl U caxapossl ¢ rugpokcunom menu(Il). KauectBenHas peakius Ha Kpaxmai.
JladopaTopHasi pa6ora Ned
PacTBopeHue TMIeprHa B BOJIC U B3aUMo/ieicTBIe ¢ TuapokcuaoM meau (11)
Tema 2.4, Copepxanre yueOHOTO MaTepuaia
A3o0Tcomepkamue 241 | AMunet 1
OpraHuYecKue 24.2 ITonsTHe 00 aMuHaxX 1
coeInHeHus. 2.4.3 Anundarnyeckre aMHHbI, UX Kiaccu(UKalus 1 HOMEHKIIAaTypa 1
Hoaumepb 2.4.4 AHUIUH, KAK OPTraHNYECKOEe OCHOBAHHE 1
2.4.5 [MosryyeHre aHWIMHA U3 HUTPOOEH30I1a 1
2.4.6 [TpuMeHeHNe aHWIIMHA Ha OCHOBE CBOMCTB 1
24.7 AMHHOKHUCJIOTHI 1
2.4.8 AMMHOKHCIIOTHI Kak aM(poTepHble M1 yHKINOHAIbHBIE OPraHWYEeCKUE COSJIMHEHHUS 1
249 XUMHUYECKUE CBOICTBA aMHUHOKHUCIIOT: B3aHMMOJICHCTBHE CO ILENIOYaMH, KHCIOTaMH M JIPYT C JApyroM (peakius 1
TIOJIMKOH/ICHCAIINH)
2.4.10 | IlenTuaHas CBSI3b M HOJIMIEIITHIBI 1
2.4.11 | lIpumMeHeHHEe aMHHOKHCIIOT Ha OCHOBE CBOMCTB 1
24.12 | Beakn 1
2.4.13 | llepBuuHas, BTOpHYHAs, TPETHUHASI CTPYKTYPBI OEIKOB 1
2.4.14 | Xumudeckue CBOWCTBa OCIKOB: TOpEHHE, ACHATYPALUs, THIPOJIN3, IBETHHIC PEaKIUU 1
2.4.15 | buonornueckue GyHKIMH OEIKOB 1
2.4.16 | Hoaumepsnl 1
2.4.17 | Benku u noaucaxapu ibl Kak OMONOINMEPHI 1
2.4.18 | Imactmaccel 1




2.4.19 | Tony4yeHre NOIMMEPOB PEAKIMEH MOIMMEPHU3AINU M ITOJUKOHICHCAIIHH 1
2.4.20 | TepMoIUTaCTUYHBIE M TEPMOPEAKTUBHBIC IJIACTMACCHI 1
2.4.21 | IlpencraBUTeNH IIACTMACC 1
2.4.22 | BonokHa, uX KiIacCUUKAINS 1
2.4.23 | Tlosry4eHne BOJIOKOH 1
2.4.24 | OtaenpHBIC IPEACTABUTEIN XUMHUYCCKUX BOJIOKOH 1
[pakTtuyeckasi padora Ne 4 PemeHne SKCIEpUMEHTANBHBIX 334ad HA HACHTU(UKAIIMIO OPTaHUYECKHUX COCAMHCHHH. 2 2
Pacno3HaBaHue miacTMacc ¥ BOJOKOH.
HemoncTpannu. B3amMopelicTBie aMMHaka W aHWINHA C COJMHOM KHcIOTOW. Peakmms aHWIMHA ¢ OpPOMHOW BOJIOW. 3
Jloka3arenbCTBO HaNMW4Ms (DYHKIMOHANBHBIX TPYHI B PAaCTBOPaX aMHHOKHCIOT. PacTBopeHHMe M OcaxIecHHE OCIKOB.
I[BeTHBIC peakiyu OeIKoB. ['OpeHre NTHYLETO Iepa U MEPCTSIHON HUTH.
Oos3aTenbHas yueOHAsI HATPY3Ka: 76
CamocrosiTeJibHASI y4eOHAsl HATPY3KAa 2
MaxkcuMaJbHasi ydeOHasi HAarpy3Ka: 78

1. — o3HaKOMUTENBHEIH (Y3HABAaHHE paHEee U3YUYCHHBIX 0OBEKTOB, CBOICTB);
2. — penpOTyKTUBHBIHN (BBITIOTHEHHE AESITEIHLHOCTH IT0 00pa3ily, HHCTPYKIIUH HITH IO PYKOBOJICTBOM)
3. — IPOAYKTUBHBIH (ITAHKPOBAHUE U CAMOCTOSITEIIFHOE BHIITOJTHEHHE JIESITEIFHOCTH, PEIICHHE TPOOIEMHBIX 3a/1a4)




3. YCJIOBHUA PEAJIN3AIIMA YYEBHOM JUCHUILIVHBI
3.1. TpeOoBaHMsA K MMHHUMAJIBHOMY MaTEePHAJBHO-TEXHHYECKOMY 00ecneYeHH IO
Jusa  peanuzauMu  ydyeOHOM — TUCHMIUIMHBI — MMeeTcs  ydeOHbI ~ KaOuHeT
0011e00pa30BaTeIbHBIX JUCIUTUINH (KAOUHET XUMUN).
OobopynoBanue y4eOHOro kaduHera:
- IOCAZI0YHbIE MECTA M0 KOJIMUYECTBY O0YHArOIIUXCS;
- pabouee MeCTO MpenojaBares;
-y4e0HO-METOINYECKUI KOMIIEKT JHCIUIUINHBL
- KOMIUIEKT y4eOHO-HarJIsIIHbIX OCOOMi: «Moaenu aTOMOB XMMHUYECKUX 3JIEMEHTOB. Moienu
MOJIEKYJI IPOCTHIX U CIIOKHBIX BemecTB (mapocTep:kueBbie n Ctioapra—bpurneda). Komnekius
IPOCTBIX U CIOXKHBIX BEIIECTBY;
- paznuunblie Gopmel [lepronndeckoit cuctemMpl xumuueckux semeHToB J{.1. Menneneesa;
- 00pa3ibl MUHEPAJIOB ¢ MOHHOM KPUCTAJUIMYECKON PELIETKOM: KalbLUTa, TaauTa.
- KOJUIEKIIUSI METAJUIOB;
- KOJJICKI[US] HEMETAJUIOB,;
- KOJUICKIIH MTPOAYKIUI CHIIMKATHOW MPOMBIIIICHHOCTH (cTekia, hapdopa, dasHca, neMeHTa
pas3IMYHBIX MapoOK U 1p.);
- MOJIESIU MOJIEKYJI TOMOJIOTOB U U30MEPOB OPIraHUYECKUX COEAMHEHUI;
- KoJIIeKus 06pa3noB HehTH U HedrenpoaykTos. Komneknus «KaMeHHbIH yroyib ¥ NIpOgyKIUs
KOKCOXMMHYECKOTO TIPOU3BOJICTBAY;
TexHuueckue cpeacTsa 00yYeHHUs:

- UHTEpaKTUBHAS JOCKa;

- IPOEKTOP;

- KOMIIBIOTEP C JIMIEH3UOHHBIM MTPOrPAaMMHBEIM 00eCTieueHHEM;
- n1abopaTtopHoe 000pyIOBaHHE.
3.2. UudopmanuonHoe odecrniedeHne 00yueHus
OcCHOBHBIC HCTOYHUKH:
1. Epoxun IO.M. Xumusa mist npodeccuil U crnenualbHOCTEH TEXHUYECKOIO0 U €CTECTBEHHO-
Hay4qHoro npoduieii: yueonuk s crya. CIIO — M.: UL «Akanemus», 2017
JlonoJTHUTeIbHbIe HCTOYHUKHU:
1. JI.M, IycroBanosa, U.E. HukanopoBa O0mias xumus (3-¢ u3a., cTep.) ydeOHHK ISl CTY/I.
cpennero npod. odbpazosanus/ JI.M, IlycroBanosa, .E. Hukanoposa. - PocroB H//]: ®enukc,
2007;
2. Xomuenko W.I'. O6mias xumusi— (2-oe u3gaHue, UCIP U JOM.) YIEOHHK /IS CTY[A. CPEAHEro
npod. oopazoBanus/ — Xomuenko N.I' M.: PUA «Hosas BonHay, 2008.
3. Epoxun, }O.M. COopHuK 3a7a4y ¥ YIpa)kKHEHUN MO XUMHH (C IUJAKTUYECKUM MaTEepUAJIOM)
(7-e w3n., crep.) ais cryn. cpearero mpod. oopaszosanus/ FO0.M. Epoxun. — M. : «Akagemusy,
2010. - 304 c.;
4. Epoxun, FO.M. Xumus (15-e uza., crep.) yueOHUK ISt CTYJI. cpeaHero mpod. oOpasoBaHus/
KO.M. Epoxun. — M. : «Akanemusi», 2010. — 400 c.;
5. T'abpuensn O.C. [IpakTukyM mo oOuieif, HeopraHuyecko U opranndeckoi xumuu (3-e usfm.,
ctep.) yueb. mocobue/O.C. 'abpuensa— M. : «Axagemusi», 2009. — ., 256 c.
6. IN'abpuensa O.C. Xumus (15-e uza., crep.) yueOHUK 11 CTY. CpeaHero mnpog. oopasoBanus/
O.C. I'abpuensia. — M. : «Axanemusi», 2010. — 425 c.;
DJIEKTPOHHbIE HCTOYHHMKH .
1. Uudopmanmonnslii moptai. - Pexxum moctyna: http://www.xumuk.ru;
2. UudopomanmonHsIii moprai. - Pexxum gocryna: http://www.alhimikov.net;
3. Uadopmarmonnsiii moprai. - Pexxum gocrtyma: http://www.chemport.ru;
4. Poccwuiickas rocyniapcTBeHHast OnoIroTeka. - Pexxum nocryma: Www.rsl.ru;
5. UubopMaImoHHO-CIIpaBOYHbIH mopTal. - Pexxum moctyna: wwwe.librari.ru;
6.DenepanbHbIi LHEHTP MHPOPMALMOHHO-00pPa30BaTEIbHBIX PECYpPCOB. [DNEKTpOHHBIN pecypc]:
VYueOHO-MeTOInYeCKHe MaTepHraibl. — PeskuMm moctyma: www.fcior.edu.ru;



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

7. MunuctepctBo  oOpazoBanuss ~ Poccumiickoit =~ ®Pemepanuu. -  Pexwm  gocryna:
http://www.ed.gov.ru;

8. HanmonanwHeii moptan "Poccuiickuii 001eo0pa3oBaTeIbHbIN MOpTa». - Pexum pocryna:
http://www.school.edu.ru;

9. EcTrecTBeHHOHAYUHBIN 00pa30BaTebHBIN MOpTal. - Pexxum goctyma: http://en.edu.ru;
12. ®epepanbHbIil EHTP HHPOPMAITMOHHO-00PA30BaTEIHHBIX PECYpPCOB. — PesxkumM nocrymna:
http://fcior.edu.ru: DaexkTpoHHBIC YUeOHBIC MOTYIIN:

- OYM. Xumus — KaKk 4acTh €CTECTBO3HAHMUS.

-9VYM. Posib XUMHH B )KU3HH YEJIOBEKA. XUMHS B aBTOMOOUIIECTPOCHHUH

-OYM. Ilpenmer xumun. BemecTBo kak 00BEKT U3ydeHUs XUMUU. HayuHble METOIbI TO3HAHUS
BEILECTB U XUMUYECKHUX SIBIICHUN. PONb 3KCIIEpUMEHTA U TEOPUU B XUMUU

-9VYM. OcHOBHBIE 3aKOHBI XUMHUH

- OVYM. Tectsl 1o Teme "[lepronueckrii 3aKOH U MEPUOIUYECKAI CUCTEMA XUMHUYECKHUX
sanemenToB J.U. MenneneeBa u ctpoeHue aroma"

-OVM. Ilepunoandeckas cucteMa Xumudeckux snemeHToB JI.1.MeHieneeBa u cTpoeHrUe aTOMOB.
3HaueHHUe MepUOINYECKOro 3aKOHa

- OYM. CtpoeHue BeliecTBa

-OVM . JlucniepcHble CUCTEMBI

-OVM. Tpenaxep "Kpucramueckue u amopQHbie BemecTa”

-OVM. KauecTBeHHBIN U KOJIMYECTBEHHBIN COCTaB BellecTBa. BellecTBa MOJIEKYISIPHOTO U
HEMOJIEKYJISIPHOTO CTPOCHUS (YTIyOJIeHHBIN YPOBEHB CIOKHOCTH)

-OVM. Tpenaxep “CxolcTBa U pa3inuyus MKy KOBAJICHTHOW, MOHHOM U METaJUIMYECKOU
CBS3AMU”

-OVM. Tectsl 10 Teme “Xumuyeckas CBs3b”~

-OVM. [lonsatue o xumudeckoi peakiuu. Kiaccudukammsi XuMU4eCKIX peakiiuii B
HEOPTraHMYECKOW M OPraHMYECKOM XUMHUU (YTITyOJICHHBIN YPOBEHb CIOXKHOCTH)

-OVM. Tpenaxep "Tunbl XUMHYECKUX peakiui"

-9VYM. CocraB u kinaccuukanus OKCHIOB.

-OVM.XuUMHUECKHE CBOIICTBA OKCUIIOB

-OVM. Okcunibl ¥ ruApOKCcH bl MeTauioB. CTpoeHue U CBOWCTBa

-OYM. OcHoBaHus

-OVM. Tpenaxep "Knaccudukarms ocHoBaHmit"

-OVYM. Kucnotsl

-9V M. Tpenaxep "Knaccudukarms kucaot"

-OVYM. Comn

-9V M. Tpenaxep "Knaccudukarmus coneir”

-0V M. HcTtopus OTKPBITHS U CTPOEHUE aTOMOB METAIIJIOB

-OVM. O6mue crnocoOb! MOIyYSHHUST METAIIOB

-OVM. Tectsl o Teme "ANOMUHUN U €r0 COETUHEHUS"

-OVM. Tectsl 1o Teme "XKene3o u ero coequHeHUs "

-OYM. Tectsl o Teme "Cepa u e€ coequHeHus" (BapuaTHB)

-OVM. Tectsl o Teme "CunukatHas MpOMBIIIIEHHOCTb"

-OYM. Tectsl o Teme "Yriepos u ero coeMHeHus" (BapuaTHB)

-9V M. IIpennoceuiku BO3HUKHOBEHUSI TEOPUH CTPOCHUSI OPraHUYECKUX COCTMHEHHUN
A.M.Bytneposa (yriyOieHHbIH YpOBEHb CIOKHOCTH)

-9VYM. O6mee nousitre 00 yriieBoaopoaax

-OVYM. Tectsl no Teme "l[IpenenbHble U HENPEAEIbHBIE YTIEBOLOPOABI"

-OVYM. Tpenaxep "N30oMepbl 1 TOMOJIOTH YTIE€BOIOPOIOB"

-OVM. BupryanwsHas nabopatopHas pabora "KoHcTpynpoBaHue MEXaHH3MOB XUMHUYECKUX
peakuuii mo treme "YriaeBoaopobr"”

-OYM. HedTb Kak cbIpbe I MPOU3BOJICTBA TOILJIMBA M MACel.

- OYM. Ankansl
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-OVYM. Tectrl 0 TeMe «AJIKAaHED)

- OVYM. AnkeHBI

-OVYM. Tectrl 0 TeME «AJIKEHBD)

- OVYM. AJIKUHBI

-OVM. Tectnl 0 TEME «AJKUHED)

- OYM. AnkagneHsbl

-OVM. Tectnl 0 TEME «AJIKaIUEHBD

- OYM. Apensbl

-OVYM. Tectbl o TeMe «ApEHbD)

- OYM. Cnuptsl
-OVM.
-OVYM. Anbaerusibl i KETOHBI
-OVM.

-DOVYM.
-OVYM.
-OYM.
-OVYM. VrieBoasl
-OYM.
-OYM. AMUHBI

-OYM. AMHHOKHUCIIOTEI
-OVM. [lonumepsl

Tectbl o Teme «CupThD)

TecTsl Mo TeMe « ANBIETH/IBI M KETOHBD»
-9VYM. Kap60oHOBbBIE KHCIIOTHI

Tectsl mo Teme «KapOoHOBBIE KUCITIOTH»
CrnoxHble 3OUPHI U KUPHI

Tectsl o Teme «CroXkHbIE 3PUPHI U )KUPHD

TecTnl O TEME « YTIIEBOIBD)

4. KOHTPOJIb W OIEHKA PE3YJBTATOB OCBOEHMS YYEBHOM

JUCIHUIIVINHBI

KoHTpoJIb U OLleHKA Pe3yJIbTATOB OCBOCHUS YUCOHOH MUCIUTUIMHBI OCYIIECTBISICTCS

nperoaaBaTcJICM

B IIpoliecce MPOBEACHHS MPAKTHUUECKUX 3aHATHH M J1aOOpaTOpHBIX padoT,

TCCTUPOBAHHA, a TAKXKE BBIIIOJHCHUA CTYACHTAMU WHIHWBUAYAJIbHBIX BaﬂaHHﬁ, ITPOCKTOB,

HUCCJIETOBAHUM.

Coaep:xanue 00yueHust

XapakTepHCTHKA OCHOBHBIX BUAOB
AesiTeJIbHOCTH 00y4arouierocs (Ha
YPOBHe y4eOHBbIX JelicTBHI)

DopMBbI 1 METOABI KOHTPOJISI
OLIEHKH Pe3yJIbTATOB 00y4eHusI

1

2

3

Bakueimye XuMH4YeCKHE TTOHATHS

-JlaBatTh onpeaeneHue u
ONEpPUPOBATH CIIEIYIOIIMMHU
XAMHAYECKUMH TTOHSATHSIMU:
BEIIECTBO, XUMHYECKUI DJIEMEHT,
aToM, MOJIEKYJIa, OTHOCUTEIILHbIE
aTOMHAs ¥ MOJIEKYJISIpHASI MacCCHhlI,
WOH, aJUTOTPOTIHSI, H30TOTIBI,
XMMUYECKAs CBS3b,
3JIEKTPOOTPULATENILHOCTb,
BaJICHTHOCTbH, CTEIICHL OKUCIICHUS,
MOJIb, MOJISIpHAsI Macca, MOJISIPHBII
00BeM ra3000pa3HBIX BEIIECTB,
BELIECTBA MOJIEKYJIIPHOTO U
HEMOJIEKYJISIPHOTO CTPOCHHSI,
PACTBOPBI, HIEKTPOIIUT
HEDJICKTPOJIUT, dJEKTPOIUTHYECKAS
MCCOIMALIMS, OKUCIIMTEND 1
BOCCTAHOBHTEb, OKMCIIEHNE 1
BOCCTaHOBJICHHE, TEIUTOBOH 3P PeKT
peaKIu, CKOPOCTh XUMUYECKOU
peakLuu, KaTajlu3, XUMUUECKOoe
paBHOBECHE, YIIIEPOAHBII CKENeT,
(hyHKIIMOHATIBHAS TPYIITIA, H30MEPHs,
TOMOJIOTHSL.

- YCTHBIH o1poc,

-IMCbMEHHOE TECTHUPOBAHNE;

- KOHTPOJIbHbIE PaOOTHI;

- JOMalllHee 3a/laHie TBOPYECKOTO
XapakTepa;

- IPaKTUYECKUE 3aTaHUS;

- AKTUBHOCTb Ha 3aHATUAX
(aKcnepTHOE CyXJIeHUE;
JIOTIOTHEHHUS K OTBETaM

COKYpPCHHKOB U T.I1.)
- pelIeHue 3a/1a4




OCHOBHEIE 3aKOHBI XUMHU

- ®opMyIHPOBATH 3aKOHBI
COXPaHEHHS MacChl BELIECTB U
MIOCTOSIHCTBA COCTaBa BEIECTB.

- YcTaHaBIMBaTh IPUYUHHO-
CIIEJICTBEHHYIO CBS3b MEXTY
COJIEpKAHUEM THX 3aKOHOB U
HalMCAaHUEM XUMHIECKUX GOpPMYIT U
YpaBHEHUM.

-YcTaHaBIMBAaTh YBOJIIOLHOHHYIO
CYILIHOCTb MEHJIEJIEEBCKON U
COBpPEMEHHOU (HOPMYITHPOBOK
nepuoanyeckoro 3akoxa J[. 1.
Memnpeneesa.

-OOBSACHATh PU3NUECKUI CMBICTT
CUMBOJIHMKH MEPUOTUIECKOH
TaOIHIBI XUMUYECKUX 3JIEMEHTOB
J.11. MenpeneeBa (HOMepoB
3JIEMEHTa, IePHOAa, TPYIIIH) U
YCTaHaBIMBAaTh IPUYUHHO-
CIIEZICTBEHHYIO CBSI3b MEKIY
CTPOEHUEM aTOMa U
3aKOHOMEPHOCTSIMU U3MEHEHHUS
CBOMCTB 3JIEMEHTOB U 00pa30BaHHBIX
HUMU BCUICCTB B IMICpUOJax U Ipyrimax.
-XapakTepu30BaTh 3JIEMEHTHI MaJIbIX
n 6OJ'II>IHI/IX TMEPUOA0B IO UX
IIOJIO’KEHUIO B IIEPUOJUYECKON
cucreme JI.W. Mengaeneesa.

- YCTHBIH 0TIpoC,

- MMCbMEHHOE TECTUPOBAHUE;
- KOHTPOJIbHBIE PabOTBHI;

- IOMAIlIHee 3alaHue TBOPYECKOTo
XapakTepa;

- IPaKTHYECKUE 3a/IaHus;

- aKTHBHOCTb Ha 3aHATHAX
(3KCTIepTHOE CYXK/IEHHE;
JIOTIOTHEHHMS K OTBETaM
COKYPCHHKOB H T.II.)

- pelIeHue 3a1a4

OCHOBHBIE TEOPUU XUMHUH

-YcTaHaBnmBaTh 3aBUCUMOCTD
CBOICTB XUMUYECKUX BEIIECTB OT
CTPOCHHUS aTOMOB 00Pa3yIOMIUX HX
XUMHYECKUX JIEMCHTOB.
-XapaKkTepu30BaTh BaXKHEUIIINE THUIIbI
XUMHYECKUX CBA3EH U
OTHOCUTEJIHLHOCTE STOM THUIIOJIOTHH.
-OO0BSICHATH 3aBUCHMOCTE CBOMCTB
BEIIECTB OT UX COCTAaBa U CTPOCHHUSI
KPUCTAITNYECKUX PEIIETOK.
-OopMyIUpOBaTL OCHOBHBIE
MOJIO’KEHU ST TEOPUH
ANEKTPOJIUTUIECKON JTUCCOLUAIIUH U
XapaKTepU30BaTh B CBETE 3TOM
TEOpUHU CBOMCTBA OCHOBHBIX KJIACCOB
HEOPraHUYECKUX COCIUHEHUM.
-OopMyIUpPOBaTH OCHOBHBIE
MOJIOXKEHUSI TEOPUU XUMUYECKOTO
CTPOEHUS] OPTraHUYECKUX
COEIMHEHUH 1 XapaKTepu30BaTh B
CBETE 3TOM TEOPUU CBOICTBA
OCHOBHBIX KJIaCCOB OPTaHUYECKHUX
COEJIMHEHHH.

- YCTHBIH OIIpOC,

- MIUCbMEHHOE TECTUPOBAHUE;
- KOHTPOJIbHEIC PabOTHL;

- IoMalllHee 3aJJaHie TBOPUYECKOTO
XapaxkTepa;

- IPAaKTUYECKUE 3a/1aHus;

- aKTUBHOCTb Ha 3aHATHIX
(3KCTIepTHOE CYXK/ICHUE;
JIOTIONTHEHHS K OTBETaM
COKYPCHHUKOB U T.II.)

- pelieHue 3a1a4

Baskneine BemecTsa u
MaTepuaibl

-XapakTepu3oBaTh COCTAB,
CTPOEHHE, CBOMCTBA, IIOJIy4EHHUE U
MPUMEHEHNE BaXKHEHIITNX METaJIIOB (
IA u I A rpynn, antoMuHuS, Kene3a,
a B €CTECTBEHHO-Hay4YHOM Tpoduiie
1 HEKOTOPBIX d- 3]IEMEHTOB) U UX
COEUHEHUIL.

-XapakTepu3oBaTh COCTaB,
CTPOEHUE, CBOMCTBA, IOJYyYEHHUE U
IIPUMEHEHNE BaXKHENILINX
Hemetaimos (VIII A, VIIA, VIA
TpyIm, a Takxke a3ora u gocdopa,

- YCTHBIH OIIpoC,

- MUCbMEHHOE TECTUPOBAHUE;

- KOHTPOJIbHBIE PaOOTHI;

- ZIOMallHee 3aJaHue TBOPYECKOTO
XapakTepa;

- IPaKTHYECKUE 3a/IaHus;

- AKTMBHOCTbH Ha 3aHATHAX
(3KcnepTHOE CYXKICHUE;
JIOTIOJTHEHHMS K OTBETaM
COKYPCHHUKOB H T.II.)

- pelIeHue 3a/1a4

- HAKOIIMTEJIbHAs CHCTEMA 0ajIIoB,




yriepoJia ¥ KpeMHUs, BOIOPOAa) U
UX COCAMHEHUH.

-XapakTepu3oBaTh COCTaB,
CTpOEHHE, CBONCTBA, OJIyYeHHE U
MPUMEHECHUE BAKHEHIITNX KITaCCOB
YIJICBOIOPOIOB (aIKAHOB,
IIUKJIOAIKAHOB, AJIKCHOB, AJIKIHOB,
apeHoB) U UX HauboJee 3HAYNMBIX B
HapOJHOXO3SIICTBEHHOM ILJIaHE
MIpenCTaBUTENEH.

-B anasnornuHoMm Kiroue
XapaKTepHU30BaTh BaKHEHIIINX
MpeJICTaBUTEINCH IPYTUX KIacCOB
OpraHUYECKHUX COCTUHECHHIA:
METaHOJI ¥ 3TAHOJI, CJIOKHBIC 3(DUPEI,
JKUPBI, MbUIA, aJTbICTHIbI
(bopmanbaeruy u aneTaIbICTu ),
KETOHBI (aIleToH), KapOOHOBBIC
KHCJIOTHI (YKCYCHas KHCIIOTA, IS
€CTECTBEHHO-HAYYHOT'O TIPOQHIISL
MpeICTaBUTENeH qpyTruX KIaccoB
KHCJIOT), MOHOCAXapu b (TITFOK032),
JUcaxapHuabl (caxaposa),
noJrcaxapuabl (Kpaxmai 1
LEJUTI0N03a), AaHUIIMH,
aMHUHOKHUCIIOTHI, OEIIKH,
HCKYCCTBCHHBIC U CHHTCTHYCCKHE
BOJIOKHA, Kay4yKH, TJIACTMACCHI.

HA OCHOBE KOTOPO# BBICTABIISETCS
HUTOTOBAasi OTMETKA.

- TPAJUIMOHHAS CHCTEMa OTMETOK B
Oasuiax 3a KaXIyI0 BBITIOJIHEHHYIO
paboTy, Ha OCHOBE KOTOPBIX
BBICTABIISIETCS] HTOrOBAst OTMETKA

XHUMHUYECKUM A3BIK U CUMBOJIMKA

-Mcnone3oBars B yueOHOH 1
npo¢eCCUOHANBHOM JeSITeIPHOCTH
XMUMHYECKHE TEPMUHBI X CHMBOJIHKY.
-HazpiBaTh n3yueHHBIC BEIIECTBA 110
TPUBUAIBHON WIN MEXTyHAPOIHOMN
HOMEHKJIATypEe U OTpa’kaTh COCTAB
3THX COEANHEHUH C TIOMOIIBIO
XHUMHYECKHX (HOpMyIL.

-OTpakaTh XMMHUYIECKHE MPOIIECCHI C
MOMOUIBIO YPABHEHU I XMMHUUECKHX
peakiui.

- YCTHBIH OIIpOC,

- MIUCbMEHHOE TECTUPOBAHHUE;

- KOHTPOJIbHEIC PabOTHL;

- ToMalllHee 3aJJaHie TBOPUYECKOT O
XapakTepa;

- IPAaKTUYECKUE 3a/1aHus;

- aKTUBHOCTb Ha 3aHATHIX
(3KCTIepTHOE CYXK/ICHUE;
JIOTIONTHEHHS K OTBETaM
COKYPCHHUKOB U T.II.)

XuMuieckue peakiuu

-O0BACHATH CYIIHOCTh XUMHUYECKHUX
npouecco. Knaccuduiuposats
XMMUYECKHE PEaKIUy [0 Pa3InIHbIM
MPU3HAKaM: YUCIY ¥ COCTaBY
MPOJYKTOB M PEAareHTOB, TEIUIOBOMY
3¢ dexry, HarpaBIeHHIO, (ase,
HaJIMYHIO KaTaJIU3aTopa, N3MEHEHHIO
CTETeHEel OKHCIIEHUsS JJIEMEHTOB,
00pa3yrolHX BEIIecTBa.
-YcraHaBIUBaTh MIPU3HAKH OOIIETO U
Pa3IMYHOTO B TUIIOJIOIMH peaKLUil
JI7ISl HEOPTAHUYECKOU U
OpPraHUYeCcKOM XUMHUU.
-KnaccudunmpoBars BemecTBa u
MIPOIIECCHI C TOUKH 3PCHHUS
OKHCIICHHUSA-BOCCTAHOBJICHUSI.
CocTaBnsTh ypaBHEHHUS peakLuii ¢
MOMOILBI0 METO/A NEKTPOHHOTO
GanaHca.

-OOBACHUTH 3aBUCIMOCTh CKOPOCTH
XMUMHYECKOH PEaKIK U TOJI0KEHUS
XUMHYECKOTO PaBHOBECHS OT
pa3IUIHBIX (aKTOPOB.

- YCTHBIH OIIpOC,

-IICBMEHHOE TECTUPOBAHHUE;

- KOHTPOJIbHbIE PaOOTHI;

- JOMallHee 3aJlaHie TBOPYECKOTO
XapakTepa;

- IPaKTHYECKUE 3aaHus;

- AKTUBHOCTH Ha 3aHATHAX
(3KCH€pTHO€ CYKACHUC,
JOIIOJTHCHUA K OTBE€TaM

COKYPCHHUKOB U T.II.)

- peleHne 3aaaq

- HAKOIHUTEJIbHAs CHCTEMA 0ajIIoB,
Ha OCHOBE KOTOPOM BBICTaBJISETCS
UTOTrOBAasA OTMCTKA.

- TpaaAuIIUOHHAA CUCTEMA OTMETOK B
Oayutax 3a KaXIyr0 BBITIOJTHEHHYIO
paboTy, Ha OCHOBE KOTOPBIX
BBICTABJISIETCSA UTOTOBAsi OTMETKA

XUMHUYECKUH SKCIEPUMEHT

-BBINOJHATE XUMHUYECKUI

- IPaKTUICCKUEC 3aTaHUA;




9KCIIEPUMEHT B IIOJTHOM
COOTBETCTBHH C IPABUIIAMHU
0e30macHOCTH.

-Habnronats, ¢pukcupoBats 1
OIUCHIBATH PE3YJIbTATHI
MPOBEJIEHHOI0 SKCIIEPUMEHTA.

- HAKOMHTEIIbHAs CHCTeMa 0aslioB,
HA OCHOBE KOTOPO# BBICTABIISETCS
HUTOTOBAasi OTMETKA.

- TPAJUIMOHHAS CHCTEMa OTMETOK B
Oasutax 3a KaX/IyI0 BBITIOJIHEHHYIO
padoTy, Ha OCHOBE KOTOPBIX
BBICTABJISICTCS HTOTOBAs OTMETKA

Xummnaeckast HHQOpMAaIHs

-IIpoBOANTE CaMOCTOSTENbHBII
HOMCK XMMHUYeCKOH HH(pOopMaLHy ¢
UCIIOJIE30BAaHUEM Pa3JIMYHBIX
HCTOYHUKOB (HAYYHO-TIOMYJIAPHBIX
U3aHUIl, KOMIIBIOTEPHBIX 0a3
JTAaHHBIX, pecypcoB MHTepHeTa);
-MCIOJIb30BAaTh KOMITBIOTEPHBIE
TEXHOJIOTHH I 00pabOTKH U
nepenayd XMMUYECKOH HHpOpMauu
U ee MPEeJCTaBIICHNs B Pa3INUHBIX
dbopmax.

- MOHUTOPHUHI POCTa TBOPUECKON
CaMOCTOSATENPHOCTH 1 HABBIKOB
MOJTy4eHHSI HOBOTO 3HAHHS KaXKIbIM
oOyJaromumcs;

- TECTOBBIC 3a/laHUS

Pacuyers! 1o XUMHUYECKUM
(dhopMysaM U ypaBHEHUSIM

-YcTaHaBnmBaTh 3aBUCUMOCTD
MEXK/ly KAYECTBEHHOU U
KOJMYECTBEHHOW CTOPOHAMH
XUMHYECKIX 00BEKTOB U IPOIIECCOB.
-Pemate pacueTHble 3aaun 1o
XUMHYECKIM (HopMyJIaM U
YpaBHEHHUSIM.

- penIeHus 3a1a4
- HAKOIIUTEJIbHAs chcTeMa 0ajioB,
Ha OCHOBE KOTOPOM BBICTABIISIETCS
HUTOroBasi OTMETKA.

- TPaJMITMOHHAS CHCTEMAa OTMETOK B
faiTax 3a KTyl BBITIOJHEHHYTO
paboTy, Ha OCHOBE KOTOPBIX
BBICTABJIACTCA UTOrOBast OTMETKaA

[IpodunsHOE U IpodeCCHOHATHHO
3HAYMMOE COJICPIKAHIE

-O0BACHATh XUMHUCCKHUE SBJICHHUS,
MPOUCXOJISIIINE B IIPUPOAE, OBITY H
Ha NPOU3BOJICTBE.

-OnpenensaTb BO3MOXHOCTH
MPOTEKaHUs! XUMUYECKUX
MpeBpalIeHUH B pa3InYHbIX
YCIIOBUSIX.

-CobmnroiaTh paBHiIa HKOJIOTHUECKH
TPaMOTHOTO TIOBE/ICHNUS B
OKpYy>Karolie cpene.

-OneHnBaTh BIMSHAE XUMHIECKOTO
3arpsiIsHEHUs OKPYXKaIoIIeH cpebl Ha
OpraHHu3M 4eJIOBeKa U JAPYTHe KUBbIE
OpraHHU3MBI.

-CobmoaTh mpaBuia 0€30MacHOTO
oOpaleHns ¢ TOPIOYUMH U
TOKCHYHBIMH BEILlECTBAMH,
nmabopaTOpHEIM 000PYTOBaHUEM.
-['0TOBUTH pacTBOPHI 3aJaHHOM
KOHLICHTPAIINX B OBITY U Ha
MIPOM3BOJICTBE.

-Kpurnuecku oneHuBaTh
JIOCTOBEPHOCTh XUMHUYECKON
nHPOPMALNH, TOCTYTAOIICH 13
pa3HbIX HCTOUYHHKOB.

- YCTHBIH OIIpOC,

-IMCBMEHHOE TECTHUPOBAHHE;

- KOHTPOJIbHBIE PaOOTBHI;

- JOMalllHee 3aJaHHe TBOPUYECKOIO
XapakTepa,

- IPaKTHYECKUE 3aJIaHusl;

- AKTUBHOCTbB Ha 3aHATHAX
(3KCH€pTHO€ CYKACHUC,
JOIIOJTHCHUA K OTBE€TaM

COKYpPCHHKOB U T.I1.)
- pelIeHue 3a/1a4




