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1 HIOACHUTEJIBHASA 3AIIMCKA

Pabouass mporpamma 00me00pa3oBaTeNbHON yYEOHOW UCHUIUIMHBI  «XUMHUS
npeaHasHayeHa s udydeHuss xumu B ®I'bOY BO «MarHutoropckuii rocy1apCTBEHHbIN
TexHnueckui yausepcutet uM. 1. HocoBay MHoOTONpohMIbHBINA KOJIISIK, PeaTu3yIOIeM
o0Opa3oBaTelbHyI0 MPOrpaMMy CpeAaHero oOmiero ooOpa3oBaHusi B IIpeleiax OCBOCHHS
IpOTrpaMMbl TOATOTOBKM CIELMAIKNCTOB CPEIHEr0 3BeHa Ha 0a3e OCHOBHOTO OOIIETro
oOpazoBaHwUsl.

[Tporpamma pazpaborana ¢ yuerom tpeboanuit ®I'OC cpeanero npodeccuoHaIbHOTO
obOpazoBanus ¥ mpoduiist MPoPeCcCHOHATBPHOTO 00pa30BaHUs Ha OCHOBE:

— t1peboBanuit ®I'OC cpegnero oOmero o0pa3oBaHus, MPEABIBISIEMBIX K CTPYKTYpE,
COJIEP’KaHUIO U pe3yIbTaTaM OCBOCHUS YU€OHOM TUCIUILIMHBI « XUMUS»;

— MpPHUMEPHOH MporpamMmbl 00IIC00pa30BATEIBLHON YUEOHOW MUCIUIUTUHBI « XM
JUIs IpOo(eCCHOHATIBHBIX 00pa30BaTeNbHBIX OpraHU3alui, pekoMeHa0BaHHON DenepanbHbIM
rOCyIapCTBEHHBIM aBTOHOMHBIM yupexJeHueM «DenepalbHblii HMHCTUTYT pPa3BUTHS
oOpazoBanus (OPI'AY «DPUPO») B kauecTBe NPUMEPHOW MpOrpamMmbl JUIsl pealu3aluu
OCHOBHOI mpodeccruoHanbHOi obOpa3zoBarenbHOi mporpamMmbl CIIO Ha 6a3e OCHOBHOTO
o0miero o0pa3oBaHus ¢ MOJy4EHUEM CpeaHero odmiero oopazoBanus. [IpoTokon Ne 3 ot 21
utons 2015r. Perucrpanuonnsiii Homep perer3uu 3850t 23 uronsg 2015r. DI'AY «DUPOy.

— PexomeHnmanmii 1Mo opraHU3alMH IOJNYYEHHS CpEIHEro o0mero oOpa3oBaHUS B
npezenax  OCBOSHHsSI  00pa3oBaTeNbHBIX IPOTPAMM  CPEOHEro  Mpo(heCcCHOHAIBLHOTO
o0Opa3oBaHus Ha 6a3e OCHOBHOTO 00IIero o0pa3oBaHUs ¢ yuyeToM TpeOoBaHM (heaepambHbIX
rOCy/IapCTBEHHBIX CTaHIAPTOB U IOJIy4aeMON Npodeccuu WIM CIEUUATbHOCTU CPEIHEro
npodeccuonansHoro obpazosanus (Ilucemo Jlemapramenta rocynapcTBEHHOM IMOJMTUKU B
cdepe moaroToBku padouux kaapos u IO Munob6prayku Poccuu ot 17.03.2015 Ne 06-259,
C YTOUHCHUSAMH).

Copneprkanue mporpamMmbl « XUMHS» HAIIPABIECHO HA TIOCTHIKEHUE CISAYIOIMINX IeJleii:

e ¢opmHpoBaHUE Yy 00YYAIOIIUXCS YMEHUS OLICHWBATh 3HAUMMOCTh XMMHUYECKOIO 3HAHUS
JUISL KaXJI0T0 YeJIOBEKa;

e (GopMHpOBaHHE Yy OOYUYAIOMIMXCS LETOCTHOTO TMPEACTABICHHUS O MUPE M POJIM XUMHUU B
CO3/IaHUHM COBPEMEHHOH €CTECTBEHHOHAyYHOW KapTHUHBI MHpA; YMEHHUS OOBSICHATH
O0BEKTHl M TPOLECCHl OKpY)KaoLIed JeHCTBUTENbHOCTU: MPUPOJHOM, COLMAIbHOMH,
KYJBTYPHOH, TEXHUYECKON CPEIbl, — HMCIIONB3YS JJIsl 9TOTO XMMUYECKHE 3HAHMS,

e pa3BHUTHE Yy O0yYaIONINXCSd YMEHUN paznuyarh (akThl U OLEHKU, CPAaBHUBATH OLICHOYHBIE
BBIBOIbI, BUJIETh UX CBSI3b C KPUTEPHUSIMHU OLEHOK U CBA3b KPUTEPHEB C OIpeEeIEHHON
CUCTEMOH ILIeHHOCTEH, POPMYIHPOBATH U 0OOCHOBBIBATH COOCTBEHHYIO MO3UIIHUIO;

e mpuodpereHue OOYYAIOIMMUCS OIBITa Pa3sHOOOPAa3HOM MAEATENbHOCTH, IO3HAHUS U
CaMONO3HAHUS; KIIOYEBBIX HABBIKOB, HMEIONIMX YHUBEPCAlIbHOE 3HAUYEHUE IS
pa3IMYHBIX BUJIOB JESITEIHHOCTH (HABBIKOB pEIICHUS MPOOJeM, NMPUHATHS PEIICHHH,
MoWCKa, aHanu3a W 00paboTKM WHGPOpPMAIUU, KOMMYHUKATUBHBIX HAaBBIKOB, HAaBBIKOB
U3MEpEHMi, COTpYAHUUYECTBA, OE30MACHOT0 O0palleHUs C BEIIeCTBAMU B MOBCEAHEBHOU
JKU3HU).

B nmporpammy BKIIOYEHO coOJep)KaHUE, HampaBlIeHHOe Ha (opMmupoBaHUe Yy
o0yyaromuxcst KOMIETeHUUH, HeOOXOAMMBIX il KadeCTBEHHOI'O OCBOCHMS MPOTPAMMBI
noaroToBku crnenuaimuctoB cpeaHero 3eHa (IIIICC3) na 06aze OCHOBHOTO OOIIETO
00pa3oBaHUs C MOJYYCHUEM CPETHETO 00IIero 00pa3oBaHusl.

B nanHoil paboueil mporpamme mpencTaBieHb: 00OLIas XapaKTepUCTHKAa U MECTO
y4eOHON JUCHMIIMHBI, pe3yibTaThl OOyueHHs, TEeMaTWYeCKMH IUTaH U COJAEp)KaHUe C
NepeYHEeM TPAKTUIECKUX/ITa00paTOPHBIX pabOT, TEMATHKOH WHIUBUAYAIBHBIX IPOCKTOB,
aKTUBHBIE M HWHTEPAKTHBHbIE (OPMBI NPOBENEHUS 3aHATUH, Y4eOHO-METOIMYECKOe U
MaTepuaIbHO-TEXHUYECKOE oOecrieueHre 00pa3oBaTebHON A TEIbHOCTH.
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AnantupoBaHHas MporpaMma pa3padbaThIBAETCs MPHU HAJHMYUHU 3asBJICHUS CO CTOPOHBI
00yy4aroIerocsi ¢ OrpaHMYEHHbBIMHM BO3MOKHOCTSIMU 370POBBS (€0 poAUTENEN WM 3aKOHHBIX
IpEJICTaBUTENIE) M MEIUUUHCKUX IOKa3aHUM (PEKOMEHJALUSIMHU IICUXO0JIOr0-MEINKO-
He1arornyeckoil KOMUCCHUH).



2 OBIIASI XAPAKTEPUCTHUKA YUEBHOM JUCIUILIUHBI «XUMU»

Pabouvas mporpamma y4eOHOM JUCIUIUIMHBI COCTOUT U3 2 Pa3/IeNoB:

1.Heoprannueckasi Xumus

2.0Opranuyeckas XuMus

YcnoBueM popmupoBaHus OOIIMX KOMIIETEHIIUI 1 YHUBEPCAIBHBIX YUEOHBIX EHCTBUI
ABigeTCs OOydYeHHE Ha OCHOBE CHCTEMHO-JEATEIbHOCTHOIO  IOAXOAA, KOTOPBIH
IpeJnoyiaraeT aKTUBHOCTh 00YYaroIIUXCsl, KOTJla 3HAHUE He IepelaeTcss B TOTOBOM BHJIE, a
CTPOUTCSI CAMUMH O0YYAIOIIUMHUCS B IPOIIECCE MX MTO3HABATENILHON JEATEIbHOCTH.

[Ipy u3yyeHUM AUCUUIUIMHBI « XUMHS» HCIOJIB3YIOTCSA MEAarornyeckd TEXHOJIOTHH:
ucpoBas OesamenbHOCMb, NPOEKMHASL 0esImeNbHOCmb, npobiemHoe obyueHue, 00OyyeHue 6
ouanoze; cucmema 60NPOCO8 U 3A0AHUL, OpP2AHU3AYUA pPePIeKCUBHOU OesimeNbHOCHIU,
mexHo102Us NOpmeoauo; coz0anue cumyayuil, HanPasieHHbIX Ha UHGOPMAYUOHHBIN NOUCK,
co30aHue cumyayuu 6vi60pa u m.0., a TaK K€ AKTUBHbICE W HHTEPAKTHUBHBIE METOJbI
oOyuenus, npenactasieHusie B [Ipunoxxennn 1. Haubonee nenecooOpa3Hbie BHIBI 3aHITHMA:
KOMOMHHMPOBAHHbIE YPOKH, MPAKTUYECKUE 3aHSTHUS, CEMHHAphl, 3a4éThl, JHUCKYCCHUH,
KOHCYJIbTallUH.

[IporpamMMa yyuThIBaeT HEOOXOAMMOCThH PA3BUTHUA y OOYUYaIOIIUXCSI KOMIIETEHTHOCTH B
o0jacT  WCIOJNIB30BaHHUS  HWH(POPMAIMOHHO-KOMMYHHUKAIMOHHBIX ~ TEXHOJOTUH U
MCCJIEIOBATENILCKUX HABBIKOB. J1Jis 3TOr0 B KauecTBe 3aJaHUil MPEAyCMOTPEH MOUCK U aHAIH3
uHpopmauuun B VHTepHeTe, pa3paboTka MHIMBHUIYaJIbHOIO IIPOEKTa U  CO3JIaHUE
KOMIIBIOTEPHON MIPE3EHTALIUH.

OneHka KadecTBa OCBOEHHS Y4YEOHOM JUCUUIUIMHBI OCYLIECTBIIIETCS B Ipoliecce
TEKYIIETr0 KOHTPOJIS U MPOMEXYTOYHOM aTTeCTaIiH.

Texkymmii KOHTPOJb YCIEBAEMOCTH NPOBOIUTCE B (OpMe: ycmHo20 onpoca,
Mecmupo8anus, KOHMPOIbHLIX pabom, OYeHKU BbINOJIHEHUs NpaKmuideckux padoom,
1abopamopHulx pabom.

®opMoif MPOMEKYTOYHOW aTTECTAlMHM MO YYeOHOM AMCHUIUIMHE «XUMUS» SBISETCS
muddepeHIIMPOBaHHBIN 3a4€T BO 2 CEMECTpE.



3 MECTO JUCIIMIIJIMHBI B YYEBHOM IIJIAHE

VueOHass IUCHMIUIMHA «XWMHS» SBISETCS YYEOHBIM MpPEeaMeToM/ 1O BBIOOpY U3
obs3arenvHOM mpeameTHON oOnactu «EctrectBennble Hayku PI'OC cpemnero oomiero
oOpazoBaHwUs.

VYuebHast mucHMIUIMHA «XHUMHS» OTHOCUTCS K 00IIe00pa3oBaTebHOMY —ITUKITY
yaeOnoro miaana [IIICC3 na 6a3e ocHOBHOTO 00111eTO 00pa30BaHMS.

[Ipy ocCBOEHHM CIEMUATBHOCTEH TEXHHUYECKOro mnpoduias ydeOHass AUCHUILINHA
«XuMus» U3ydaeTcss Kak Oa3oBas B oObeMe 78 4YacoB, B TOM YHCJIE TEOPETHYECKOTO
o0yuyeHus 66 yacoB u 12 yacoB — MPaKTUYECKOTO OOYUCHHUS.

OcBoeHHE HOBOTO COJEPKaHHSI OCYIICCTBISETCS C ONMOPOH Ha MEXIPEIMETHBIC
CBSA3U C JUCHUIIMHAMHU: (PU3HKA, MATEMATHKA, OMOJIOTHS, IKOJIOTHS.

3HaHUS U yYMEHWsI, TOJYYCHHBIC CTYICHTAMH TPH OCBOCHUH O00IIe00pa3oBaTeIbHOMN
y4eOHOH JUCHMIUIMHBI «XUMUS», YIIYOISIOTCS W PaCIIUPSAIOTCS B IPOLECCe H3YyUCHHS
y4eOHBIX JUCIMIUIMH TPOTPAMMBI TIOATOTOBKM CIICIHAIMCTOB CPEIHEr0 3BEHA IUKJIA
npodeCCHOHATBHBIX JUCIUILUINH: MaTepHaIoBeACHNE, 0€30IaCHOCTD )KU3HEACATEIIbHOCTH.



4 PE3YJBTATHI OCBOEHHUSA YUYEBHOM JUCIATIIMHBI

4.1 OcBoeHue cojepkaHuss Y4eOHOW JUCHMUIUIMHBI «XUMHS» OOecreyruBaeT
JOCTHIKEHHUE CTYICHTAMU CIICYIOIIUX Pe3yJIbTaTOB:

JUYHOCMHBIX:

YyBCTBO TOPAOCTH M YBAXKEHUS K HCTOPHUM M JOCTHIKEHUSM OTCUYECTBEHHOU
XMMUYECKOH HAyKH; XUMHUYECKH IPaMOTHOE IOBEAECHUE B Mpo(heccHoHaIbHOM
NESITEeNbHOCTH W B OBITY MpH OOpalleHud C XUMHUYECKUMH BEIECTBAMH,
MaTepHagaMH U IIPOLECCaMu;

TOTOBHOCTh K TPOJODKEHHIO 00pa3oBaHMS M TOBBIIICHHUA KBaTH(UKALUU B
U30paHHON MPOQECCHOHATIBHON NESATENbHOCTH U OOBEKTHBHOE OCO3HAHUE POJIU
XUMHYECKUX KOMIIETCHLIUN B 3TOM;

YMEHUE UCIHOJIb30BaTh JOCTHIKCHHMS COBPEMEHHOM XHUMHYECKOW HAyKH H
XUMHAYECKUX TEXHOJIOTUH JUIsl TMOBBIIMICHUS COOCTBEHHOTO HMHTEIUICKTYAIbHOTO
pa3BUTH B BBIOpaHHON podecCHOHAIBHOMN 1€ TeIbHOCTH;

b Memanpedmemubtx:

UCTIOJIb30BaHUE PA3UYHBIX BHJOB ITO3HABATEIBHON JESTEIHHOCTH M OCHOBHBIX
MHTEJUICKTYaJbHBIX OIepanuii (IIOCTaHOBKU 3a1aud, (HOPMYJIHPOBAHHUS THUIIOTE3,
aHaJ M3a W CHUHTE3a, CpaBHEHHUs, OOOOIIEHHS, CHCTEMAaTH3alUH, BBISBICHUS
NPUYHMHHO-CJICICTBEHHBIX CBSI3€H, MOMCKA aHAJOroB, (HOPMYIHPOBAHUS BHIBOJOB)
JUISl peIlIeHHs] TIOCTABJICHHOW 3aJaud, MPUMEHEHHE OCHOBHBIX METOJOB MO3HAHUS
(HaOnrofieHUsl, HAY4YHOIO OJKCIEPUMEHTAa) Ul M3YYEHHUs pa3IMYHbIX CTOPOH
XMMHYECKNX OOBEKTOB M MPOLECCOB, C KOTOPHIMH BO3HUKAET HEOOXOAUMOCTD
CTaJIKUBAThCS B MPOPECCUOHATIBHOM cdepe;

UCIIOJIb30BAHUE  PA3JIMYHBIX ~ HMCTOYHMKOB  JUIA  MOJYYEHHS  XUMHUYECKOH
uHpOpMaIMK, yMEHHE OLEHHTh €€ JIOCTOBEPHOCTb [UIS JIOCTIKEHHS XOPOUIMX
pe3yapTaToB B IpodeccuoHaIbHON cdepe;

npeomemHuix:

c(hOpMUPOBAHHOCTh MPEJCTABICHUNA O MECTE XMMHH B COBPEMEHHON Hay4YHOM
KapTUHE MHpA; TMOHUMAaHHE pOJH XUMHH B (HOPMUPOBAHHH Kpyrozopa u
(GYHKIIMOHATBHOU TPaMOTHOCTH Y€JIOBEKa JIsl PEIICHUS MPAKTHYECKHUX 3a71a4;
BJIaJICHHE OCHOBOMNOJIATAIOIIMMHU XUMUYECKUMH MOHATUSMU, TEOPUSIMH, 3aKOHAMU U
3aKOHOMEPHOCTSIMU; YBEPEHHOE TOJIb30BAHUE XHUMHUYECKOW TEPMHUHOJIIOTHEH U
CHUMBOJIUKOM;

BJIaJICHUE OCHOBHBIMU METOJAMHU HAYyYHOTO MO3HAHHUS, WCMOJIb3YEMbIMU B XHUMUU:
HaOII0/IEHUEM, ONTMCAHUEM, U3MEPEHHEM, IKCIIEPUMEHTOM; YMEHHE 00padaThIBaTh,
OOBSCHATH PE3yNbTaThl MPOBEICHHBIX OMBITOB M JENaTh BBIBOABI; TOTOBHOCTH U
CIOCOOHOCTH TPUMEHSTH METO/IbI TTO3HAHUS MPU PEIICHUH MPAKTUUECKUX 3a/1a4;
c(OpMUPOBAHHOCTh YMEHHS J1aBaTh KOJIWYECTBEHHBIE OIEHKH M MPOU3BOJIUTH
pacyeTsl 0 XUMHIECKUM (HOpMYyJIaM U YPaBHEHUSIM;

BJIQJICHUE TPAaBUJIAMU TEXHUKH O€30MacHOCTH TPU HCIOJB30BAHUM XUMHUYECKHX
BEILIECTB;

c(hOpMUPOBAHHOCTh COOCTBEHHOW TIO3UIIMM 110 OTHOIICHHUIO K XUMHUYECKOMH
nH(pOpMaIn1, TOJIy9aeMOi U3 Pa3HbIX HCTOYHHUKOB.



4.2 TlepeyeHb 3aaHUil 1JI1 MPOMEKYTOYHOI aTTecTAlINU
[IpomexxyTouHast arrecTanus OOYYarOIIMXCS 10 YYCOHOW AMCIUIUITMHE «XHMHUS
OCYH_ICCTBJISIGTCSI 110 3aB€pH_IeHI/II/I 1/13yquI/151 l[aHHOf/'I JUCHUITINIMHBI 1 ITO3BOJIACT onpeneJme
Ka4yeCTBO U YPOBEHb €€ OCBOCHHSI.

Ne Konumponsnusie gonpocovl/oudaxmuueckue eOuHuybl Tema
1 | Homep nmepuona, B KOTOPOM HaXOJUTCS XUMHUYECKHUI 2JIEMEHT, 1.1
yKa3bIBaET:

2 | DIeMEeHT ¢ OPSIIKOBBIM HOMEPOM 14 10/mKeH 001a1aTh CBOMCTBaMH,
CXOJIHBIMH CO CBOMCTBaAMU

w

DneKTpoHHask KOHPUTYpallKs aToMa Cepbl COOTBETCTBYET opMmyIie:

SN

512
DnexkTpoHHas KoHurypanus ...3d°4S° COOTBETCTBYET FIIEMEHTY:

5 B manom Iepruoac ¢ BO3paCTaHUEM ITOPAJKOBOI'O HOMEpPaA
XUMHUYCCKUX 3JICMCHTOB IMPOUCXOONUT:

6 | ATOMBI pa3IMYHBIX HJIIEMEHTOB PA3IHYAIOTCS: 1.2

7 | Kakas u3 coneli He moaBepraeTcsi THAPOINU3Y?

8 | Kakoii u3 mpuBeIeHHBIX PEaKIUii He COOTBETCTBYET COKPAIICHHOE
+ -
MOHHOE ypaBHEHUE: Ba’ + SO,% = BaSO,?

9 | Ykaxwure, Kak U3MEHSIOTCS CBOWCTBA TUAPOKCHIOB B psny: Na, Mg,
Al Si, P, S.

10 | Vkaxure crereHb OKUCIeHUs 3iaeMeHTOoB B okcumax: Na,O, Fe,Os,
SO3, ZnO.

11 | Harmummre ¢hopMyssl OKCHIIOB, THAPHIOB M TUAPOKCHIIOB a30Ta CO
CTEIEHbI0 OKUCIICHUS:
-3, +1, +2, +3, +4, +5

12 | BepHo nu yTBepkaeHue. PactBop — 3To cMech BEIECTB,
pa3apoOIIEHHBIX A0 COCTOSIHUS MOJIEKYJI, aTOMOB, HOHOB.

13 | BepHo, 11 BeIpaskeHHE TSI MACCOBOM JIOJIH BEIIECTBA B PAaCTBOPE:
M 1.4

14 | YkaxuTte, MO KakOMy CBONCTBY BBICTPOEHBI METaUIbI B psij
HaIpSHKEHUM.

15 | VkaxuTe BbIpakeHHE NIl CKOPOCTH ToMoreHHou (1), rereporeHHoi
(2) peakuui.

16 | YkaxuTe (akTOphI, BIUSIOMINE HA CKOPOCTh XUMHUECKUX PEaKIUi B
TOMOT'€HHOU CHUCTEME.

17 | Yxaxute ¢akTopsl, BIMAIOINME HA CKOPOCTh pEakUUid B 16
reTePOreHHON CHCTEME. '
a) Temnepatypa; 0) mepemMelIiBaHue; B) IUIOIIAb TOBEPXHOCTH ABYX

ha3

18 | Kak Bpl mnonumaere TemmepaTypHbIM KO3(QQHUIMEHT peakuuu
XMMHYECKON peakiuu’?

19 | Kakoe MecTo HEMeTallIbl 3aHUMAIOT B NIEPUOINYECKOI cucteme?
a) JIeBBI HUKHUM yrout; 0) BepXHH MpaBblid yro

20 | HemeTamisl OTAAIOT WJIN NPUHUMAKOT BHCKTpOHBI?

21 | Kakyro cTeneHb OKHUCIICHHS] MOTYT MPOSIBIISTH HEMETAILITBI? 17
a) MOJIOKUTETHHYIO; B) MOJIOKUTEIHHYIO U OTPUIIATENBHYIO. '
0) OTpHIIATENIBbHYIO;

22 | Kakumu cBoicTBamMU 1) OKHCITUTENBHBIME; 2) BOCCTAHOBHTEIHHBIMU;
3) OKMCIMTETbHO-BOCCTAHOBUTEIbHBIMU 00Ja/1a€T a30T B a30THOMU
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KHCJIOTEC

23

VYKakuTe, BEPHO JIM YTBEP)KICHHE, YTO B COCTAB MOJICKYIbI JIFOOOTO
OPraHUYEeCKOro BELIECTBA BXOJUT YIVIEPOJ U BOIOPO.

24 | YKaxuTe OCHOBHBIE, OOIIME /s BCEX OPraHUYECKUX BEIIECTB 21
CBOMCTBA:
25 | YKkaxuTe, CKOJIBKO CBs3eH (BaJICHTHOCTEH) MOXKET UMETh KaXKIIbIi
aTOM yTJIepo/ia B MOJIEKYJIe OPraHU4YeCKOro BeIeCTBa.
26 | O6mast popmyna anbIeruI0B:
a. CyHon+10OH;
6. R—COH; 29
B. R—COOH,; '
r. R1—COOR;.
27 | Ha3oBuTE peaKkTUBBI U MPU3HAKU PEAKIIHIA, IO KOTOPBIM MOKHO
OOHApYKHUTh:
2.3
1) dbenour;
2) TIMIEPHH.
28 | KakoBa cpelia pacTBOPOB BEIIIECTB?
1) aTUIOBBIN a) Kucias cpena,
CIUPT; 2.3
2) denom; 0) mienoyHas cpena;
B) HEHTpaJIbHAs Cpela.
Ne Tunosble 3aJaHuA Tema
1 | Hazosure BemectBa: a) Fe(NO3)s; 6) Cr,03; B) CrOs; 1) H2SOy;
1) HaSOg3; €) KoHPO4; k) [AI(OH)2]NO3; 3) Zn(OH),; u) Ca(OH),.
2 | IIpm H.y. 5 MOJIb BOJTOpO/Ia 3aHMUMAET 00BEM (B JTUTpax), paBHBII 12
3 | Hanmmmmre ¢opMyabl OKCHIOB, THAPUIOB M THAPOKCHIOB a30Ta CO '
CTETIEHBIO OKHUCIICHUS:
-3, +1,+2, +3, +4, +5
4 | HanumuTe ypaBHEHUsI BO3MOXKHBIX pPEaKLIUi.
a) MgSO, + Fe — ...
6) CuSOs+ Mg — ...
5 | Vkaxure, CKOJBKO MEOUM MOXET BBIACIUTbCA Ha Karoje Npu 14
anekTposmsze pactBopa CuSO, B TeueHuwe | MUHYTHI, €CITM CHJIA TOKa
paBHa 20A.
6 | Kak u3MeHHMTCS CKOPOCTb XMMUYECKOH PEaKIMH, €ClIi TeMIepaTypy
nosbicuts ¢ 20°C o 50°C, a TeMIIepaTypHbIH KOADOUIIMEHT STOU
peakiuu  y = 2.
a)8;6)12;8) 10;1) 4
7 | Cxonbko Tema BbiAenuTcs npu cropanuu 1 xr merana (CHa), ecnu
peaKiys et N0 ypaBHEHHUIO:
CHj + 20, —» CO; + 2H,0 + 880 xJIx 1.6
8 | Ykaxure yBeauueHHE WM YMEHbIIECHHE TEeMIEpaTypbl MPUBOAMUT K
CIIBUTY paBHOBECHS BIIPABO B CIICIYIOIIEH PEaKITHH:
N, + O, <> 2NO — 180 kJIx.
9 | Vkaxure, Oymer oM HM3MEHEHWE [aBJICHUS BJIHMATh HA CMEIICHUE

XUMHYCCKOTI'O paBHOBECHUA B PCAKIIUU:
2S00, + Oy <> 2503
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(raz) (ra3)  (ras)
10 | Kakue BemiecTBa BBIICIAIOTCS B pe3yabTaTe B3aUMOCHCTBUS Maruus 1.7
Mg c 1) koruentpupoBanHoit H,SOg; 2) ¢ pazdainernHoit HoSO,.
a) MgS0O4+S0;,1+H,0; B) MgSO,+H,1;
6) MgS0O4+SO1+H,0; r) MgSO4+H,01.
11 VYKaxure u3oMephl.
a) CH3 —_— CHZ —_— CHZ —_— CH3; B) H3 —_— CH —_— CH3
6) CH3 — CH — CH, — CH3 F
| CH;
CH3 2.1
12 VYKa)KuTe COOTBETCTBHE HA3BaHUSI CBSI3U €€ U300paKEHUIO.
HC=C—;
2)C—C—;
3IC=C =
13 | CocTaBbTe COKpalleHHbIE CTPYKTYPHBIE (OPMYIBI Ui CIEIYIOIINX
BELIECTB! 2.2
a. 2-MeTHI-3-3THIIT€KCaH;
0. 3,3-mumernireHTed-1;
B. 3-oTmi-4-Oytmiarentus-1.
14 | Beibepute U3 IpeACTaBICHHBIX BEIIECTB, (POPMYITY COSAMHEHUS,
OTHOCSIIETOCS K KIJIacCy CIUPTOB:
a) CH3 — ?H — CH2 — CH3
OH
2.3
O
6) CH;—C 7
N OH

Kpurepun onenkn ougppepenyuposannozo 3auema

—  «OTnu4HO» - TEOpPETHYECKOE COJEp)KaHHWE Kypca OCBOEHO IOJHOCThIO, 0€3
npo0OesioB, yMeHHsi cOPMHUPOBAHBI, BCE MPENYCMOTPEHHbIE NMPOrpaMMOl yueOHbIE 3aaHUs
BBITIOJIHEHBI, KAYECTBO X BBIIIOJHEHUS OLEHEHO BBICOKO.

—  «Xopolo» - TEOpeTHYECKOe CO/AEpKaHHE Kypca OCBOEHO MOJHOCTHIO, 0€3
npo0esioB, HEKOTOpble yMEHUsS CGOPMUPOBAHBI HEJOCTATOYHO, BCE IMPEIYCMOTPEHHbIE
nporpaMMoil yueOHbIE 3aJjaHMs BBINOJHEHBI, HEKOTOpbIE BMJbI 3aJaHHI BBIIOJIHEHBI C
OIIMOKaMHu.

—  «YIOBJIETBOPUTEIBHO» - TEOPETHYECKOE COAEpkKAHUE Kypca OCBOEHO
YaCTUYHO, HO MPOOEIIbl HE HOCST CYIIECTBEHHOI'O XapakTepa, He0OX0JUMble YMEHUSI pabOThI
C OCBOEHHBIM MaTepHajoM B OCHOBHOM C(OPMHPOBAHBI, OOJBIIMHCTBO MPETyCMOTPEHHBIX
nporpaMMoil o0ydeHHsi y4eOHBIX 3a/JaHUil BBIIOJHEHO, HEKOTOpPhIe W3 BBIMOJHEHHBIX
3aJIaHUI COJIEPKAT OIIMOKH.

—  «HeynoBneTBopUTENbHO» - TEOPETHUECKOE COJIEPKAHUE Kypca HE OCBOEHO,
HEoOXOoaUMBbIE YMEHHUS He C(OpPMHpOBaHBI, BHIIOJHEHHbIE Y4eOHBIE 3aJaHUS COJEpPIKaAT
rpyObIe OLTUOKH.

[Tpu mpoBeneHNN MPOLIEAYPHl OLIEHUBAHUS PE3YyIbTAaTOB O0YyUEHUS] HMHBAIUIOB U JIUI] C
OB3 nmpexycmarpuBaercs:
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— HCIIOJNIb30BAHME TEXHHYECKUX CPEACTB, HEOOXOMUMBIX UM B CBS3H C UX
WHIUBHUIYAIbHBIMA OCOOCHHOCTSIMH, 3TH CPEICTBA MOTYT OBbITh TpenocTaBieHsl MI'TY wmm
MOTYT HCIOJIb30BAaThCsI COOCTBEHHBIC TEXHHUUECKUE CPEJICTBA;

— JIOTIOJTHUTENBHOE BpeMs JJs TMOATOTOBKM OTBeTa Ha 3aJaHus, Mpoueaypa
OLICHUBAHMSI PE3YJIbTATOB O0YUYEHHSI MOXKET MPOBOJUTHCS B HECKOJIBKO ATAIOB.

— BO3MOXKHOCTb IIPOBEJEHUS MPOLEIyphl olleHuBaHus ¢ ucrnosibzoBanueM DMOC umun
JTUCTAHIIMOHHBIX 00Pa30BaTEIbHBIX TEXHOJIOTHH;

— MHCTPYKLMS MO MOPSAIKY MPOBEICHUS MPOLIETYPhl OLIEHUBAHUS B JOCTYITHON Qopme
(yctHO, B mNHMChbMEHHOW ¢opMe, B mucbMeHHOW ¢Gopme mpudTom bpaiist, ycTHO ¢
UCIIOJIB30BAHUEM YCIYT CYpJONIEPEBOAUNKA);

— JoctynHas ¢opma NpeaocTaBlIeHUS 3aJaHHUil OICHOYHBIX CpEeACTB (B MEYaTHOMN
dbopme, B meuaTtHol hopMe yBeITMUYEHHBIM mIpUdTOM, B TiedaTHOU Gopme mpudTom bpaitis, B
dbopMe DIIEKTPOHHOTO JOKYMEHTA, 3aJlaHus 3a4UTHIBAIOTCS ACCHUCTEHTOM, 3aJaHUs
MPEIOCTABIISAIOTCA C UCTIOJIB30BaHUEM CYPJIONIEPEBOA);

— noctynHas (opMa MpeAoCTaBICHHS OTBETOB Ha 3alaHus (MMChMEHHO Ha Oymare,
HAaOOp OTBETOB Ha KOMIIbIOTEpE, MUCHhbMEHHO MmpudToM bpaiisis, ¢ UCIOIb30BaHUEM YCITYT
ACCHCTEHTa, YCTHO).
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5 TEMATUYECKHWM IIAH

AyauTopHasi padora dopma
(BO B3anMo/1eliCTBHMH C TEKyIIEero
npenojaaBaTeieM) KOHTPOJIst
B TOM YHCIIe yCreBaeMocTH
"
= o o 3 = | IPOMEKYTOUHOM
Pa3zngen/ TeMa JUCHMIINHDBI o 5 2 =l @ =
o | & | &g E x| £ E| 5 5| arrecrauuu
5| S| Ei3E 23 88
=2 = S = | £ 9| =&
= E3 25| 22 3z
=1 = 9 lg 2] = ; = =
b S| s g = a3
= = = =
Baenenue 2 2
Pa3nen 1.Heopranmueckasi xummusi 40 | 34 | 2 4
Tema 1.1. OCHOBHEBIE TOHATHS U 3aKOHBI 4 4
XUMHUHU
Tema 1.2 [lepuoauueckuii 3aK0oH U
nepuoanueckas cucrema J[.M.Menneneena. 6 4 2
CtpoeHue aToMma.
Tema Ne 1.3. CtpoeHnue BemiecTna. 2 2
XUMHYECKas CBA3L.
Tema Ne 1.4. Boga. PactBopbl. 8 6 2
DJIEKTPOTUTHYECKAs JUCCOIHAITHSI.
Tema Ne 1.5. Knaccudukanus
HEOPTraHWYECKUX COCTMHCHHH U UX 10 8 2
CBOMCTBaA
Tema Ne 1.6. Xummnueckue peakuuu 4 4
Tema Ne 1.7. Merauisl 1 HeMETAILIbI 6 6
Pa3nes 2 Oprannveckass XuMHs 36 |30 | 4 2
Tema 2.1 OCHOBHEBIE IOHATHS
OpPraHMYECKON XUMUU U TEOPUSI CTPOCHUS 4 4
OpPraHWYECKHUX COECTMHEHHUU
Tema 2.2. YriaeBoI0OpOABl U KX IPUPOTHBIE 101! 8 5
HCTOYHUKHU
Tema Ne 2.3. Kucnoponcoaep:xauue 10| 8 5
OpraHUYECKUE BEIIECTBA
Tema Ne 2.4. AzoTconepxarue 10! 8 5
oprannueckue coenuHeHus. [loamumepsl.
Hrorosoe 3austue 2 2
Bcero 78 | 66 6 6
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6 COJIEP)KAHUE YUYEBHOM JUCIUILINHBI

BBEJIEHUE

BxoaHoit koHTpOib. MHCTpYKTHBHBIN 0030p CoOAep)KaHHWs y4eOHON TUCIUTIIIMHBI
3HAKOMCTBO OOYYalOIIMXCSl C OCHOBHBIMH YCJIOBUSIMH M TpEOOBaHMAMU K OCBOCHHUIO
IPOrpaMMbl, pazpaboTKe MHAWBUIYATLHOTO MPOEKTA.

Hayunbie MeTopl MO3HAHUS BEIIECTB M XUMUYECKUX SIBJIEHUU. Poib sKcriepuMeHTa u
TEOpPUH B XUMHH. MoIeTupoBaHNE XUMUYECKUX MPOLIECCOB. 3HAUEHUE XUMUU IIPU OCBOCHHUH
npodeccuit CIIO u cnenmansnocreit CIIO texHuuyeckoro npodmis mpodeccuoHaTILHOTO
oOpazoBaHwUs.

Paznen 1 HEOPTAHUYECKASA XUMUSA
1.1. OcHOBHBbIC IOHATHSA M 3aKOHBI XUMHH

OcHoBHbIE TOHATHUS XUMUU. BemiecTtBo. AToM. Mosekyna. XuMUYECKH 2JIEMEHT.

Annorponusi. Ilpocteie M ciioxkHbIe BemecTBa. KauecTBEHHbIM U KOJIWYECTBEHHBIN
COCTaB BEIIECTB. XUMHUYECKUE 3HAKH U (opMynbl. OTHOCUTENBHBIC aTOMHASL U MOJICKYIISIpHAst
Macchl. KonnuecTBo BemiecTsa.

OcHoBHbI€ 3aKOHBI XUMUH. CTEXNOMETPUS. 3aKOH COXPaHEHUSI MacChl BEIIECTB. 3aKOH
MIOCTOSIHCTBA COCTaBA BEILIECTB MOJIEKYJISIPHON CTPYKTYpPhl. 3aKOH ABOrajpo U CIEJICTBUS U3
HEro.

PacueTHple 3amauM  Ha HAXOXKACHUE OTHOCHTEIIBHOM  MOJIEKYJSPHOM  Macchl,
OIIPEEIICHUE MACCOBOU OONU XUMUUECKUX DTIEMEHMO8 8 CIONCHOM 8eujecmee.

Hemoncmpayuu:

Mopnenu aTOMOB XUMUYECKUX JIEMEHTOB.

Konnekuus npocTsiX U CI0KHBIX BELIECTB.

Hekoropsie BemecTBa KoJin4ecTBOM 1 MOJIb.

Monenb MOISIpHOTO 00bEMa ra30B.

Amnorponust pocdopa, oyroBa.

Tema 1.2 Ilepuoanyeckuii 3akoH u nepuoanyeckas cucrema /[.M.MennaesieeBa.

Crpoenne aroma

Otkpeitue .M. MenneneeBsiM Ileproguueckoro 3akoHa. Ilepuognuecknii 3aKoH B
dbopmynuposke JI.M1. Menneneesa.

[lepuoanueckas TaOnHMIla XUMHUYECKUX DIIEMEHTOB — Trpaduueckoe OTOOpakeHHe
nepuoanYeckoro 3akoHa. CTpykTypa NEpUOAMYECKON TaOMUIbl: Nepuonbl (Majble |
OonbIue), rpynmsl (TIaBHAs U TOOOYHAs).

AToM— ciokHasg yactuua. Anpo (IpOTOHBI U HEUTPOHBI) M AJIEKTPOHHAsE 000JI0UKa.
N3otonbl. CTpoeHHME 3IEKTPOHHBIX OOOJOYEK AaTOMOB 3JEMEHTOB MajblX IEpPHUOJIOB.
OCOOEHHOCTH CTPOCHUSI AJIEKTPOHHBIX OOOJIOYEK ATOMOB JJIEMEHTOB OOJBIINX IEPHUOIOB
(mepexomHbIX 3eMeHTOB). [loHATHE 00 OpOuTaIsIX. S-, p- U O-opOuTanu. DIEKTPOHHBIE
KOH(HUTypaIi aTOMOB XUMHUYECKUX DJIEMEHTOB.

CoBpemeHHast pOpMyITUPOBKa MEPUOAUYECKOTO 3aKOHA. 3HAYCHHE MEePHUOJUIECKOTO
3aKOHA U MEePUOIMYECKON CUCTEMbl XUMHUUYeCcKux 3ieMeHToB [[.M. Menaeneesa st pa3BUTHS
HayK{ U TIOHUMAHUS XUMUYECKOW KapTUHBI MUpa.

IIpakTuyeckas padora Ne 1. CocraBieHue 3J€KTPOHHBIX U 3JEKTPOHHO-TpaUuecKux
bopMyNT XUMHUYECKHUX IJIEMEHTOB. XapaKTEPUCTUKA IEMEHTOB C YYETOM MECTOHAXOXKICHHUS
B [IEPUOIMYECKON CHCTEME.

Tema 1.3 CTpoenue BemecTBa. XUMHYECKasi CBA3b.

WNonnass xumuueckas cBs3b. KaTwoHbl, X oOpa3oBaHHWe M3 aTOMOB B pe3yibTaTe
mpolecca OKHCIeHUs. AHHOHBI, WX O0pa3oBaHHWE U3 aTOMOB B pe3ylbTaTe Mpollecca
BOCCTaHOBJeHMs. VoHHas CBA3b, KaK CBSI3b MEXIy KAaTHOHAMH W aHHMOHAMHU 3a CYeT
AIIEKTPOCTATUYECKOTO MpUTsDKeHusA. Kiaccudukamusi MOHOB: MO COCTaBy, 3HAKy 3apsia,
HAJIMYUIO TUApaTHON 00onouku. MoHHble kpucTaminyeckue pemeTkd. CBONCTBaA BEIIECTB C
MOHHBIM TUIIOM KPUCTAJUTMYECKOUN PELIeTKH.
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KoBanentHas xumuueckas CBS3b. MexaHU3M 00pa30BaHUsS KOBAJICHTHOW CBS3H
(0OMEHHBIN U JOHOPHO-AKIENTOPHBIN). DIEKTPOOTPUIIATEILHOCTh. KOBaJIEHTHBIE TOJISIpHAS
W HENoJisApHas CBsA3UM. KpaTHOCTh KOBAJIEHTHOW CBA3U. MOJNEKYISpPHbIE M aTOMHBIE
KpUcTtajuinueckue pemerkd. CBOMCTBA BEIIECTB C MOJEKYJSIPHBIMA M QTOMHBIMH
KPUCTAIIIMYECKUMHU PEIIETKAMHU.

Merammueckas cBs3b. MeTammmyeckas KpUCTalIMuecKasi pelieTka 1 MeTauInuecKas
XUMHUecKast cBsi3b. Dusnueckue cBONCTBA METAIUIOB.

ArperatHble COCTOSIHUSI BEIIECTB W BOJOPOJHAs CBA3b. 1Bepaoe, XHUAKOE U
razoobpa3Hoe coctosiHus BemiecTB. [lepexos BemecTBa U3 OHOTO arperaTHOro COCTOSHUS B
apyroe. BonopoaHas cBs3b.

Yucrtele BemecrBa W cmecu. llonsatne o cmecu BemectB. ['OMOreHHbIE U
rereporeHHsie cmecu. CocTtaB cMmeceil: 00ObeMHasi U MaccoBasi JOJIU KOMIIOHEHTOB CMECH,
MaccoBas J0JIsl IPUMECE.

[Tonsitue o nucnepcHoil cucreme. [lucnepcHas ¢daza u AUCIIEPCHOHHAs Ccpefa.
Knaccugukarus nucnepcHbix cucteM. [IoHsATHE 0 KOJIJIOWAHBIX CHCTEMaX.

Tema 1.4 Boaa. PacTtBopbl. DJIeKTPOJIUTHYECKAS TUCCOIAAIIAS

Bona xak pactBopurens. PactBopumocts BemiecTB. HachlllleHHBIE, HEHACBILIECHHBIE,
MEPECHILLEHHBIE PACTBOPBI. 3aBUCHUMOCTh PACTBOPHUMOCTH Ta30B, XUIAKOCTEH M TBEPIBIX
BEIIIECTB OT Pa3IMYHBIX (DaKTOPOB.

MaccoBas 10J11 paCTBOPEHHOT'O BEIIECTBA.

ONEKTPOIUTHl U HEDJIEKTPOIUTHI. DJIEKTPOIUTHYECKass Juccoluanus. MexaHU3Mbl
3JIEKTPOJIMTUYECKON AUCCOLMALIMM JIJISl BEUIECTB C PA3JIMYHBIMU THUIIAMH XUMHUUYECKOU CBS3U.
['upparupoBaHHble W HETWAPATUPOBAHHbIE  HMOHBL.  CTENEHb  BJIEKTPOJUTHYECKON
muccouuanuu. CusbHble U cinalble  3JeKTPOJIUThl. (OCHOBHBIE TOJOKEHUS TEOpUU
AIIEKTPOJINTUYECKON Jucconuanuu. KucioTsl, OCHOBaHMS U COJIM KaK 3JIEKTPOJIMTHI.

JleMOHCTpanus paCTBOPUMOCTH caxapa B BOJE IPU Pa3InyHON TeMIlepaType.
Jladoparopnasi padora Ne 1. Peakiiuu nonHoro oomena. McneiTanue pacTBOpoB cofieit
WHIUKATOpaMHu.
Tema 1.5 Knaccupukauus HeOpraHu4ecKUX COeJMHEHHI U UX CBOMCTBA

KucnoTel Kak »dNEeKTPONUTHI, HX KiIacCU(UKAIMS TO PA3IUYHBIM TPU3HAKAM.
XVUMHYECKHE CBOWCTBA KHCIOT B CBETE€ TEOPUH DSJIEKTPOIMTHUUECKON JIMCCOIUAINH.
OcoOeHHOCTH B3aUMOJCWCTBUS KOHIEHTPUPOBAHHOW CEpHOM M a30THOM KHCIOT ¢
MeTayamMu. OCHOBHBIE CITOCOOBI OJyYEHUS! KUCIOTHI.

OcHOBaHMSI Kak OJJEKTPOJUTHI, UX KiIacCU(PHKAIUS TO pa3IHYHBIM TPU3HAKAM.
XUMUYECKUE CBOMCTBA OCHOBAaHW B CBETE TEOPUM BJIEKTPOJIUTUYECKOM AUCCOIMALIHH.
PaznoxeHne HepacTBOPUMBIX B BOJ€ OCHOBaHMHA. OCHOBHBIE CIIOCOOBI MOJYYEHHUS
OCHOBaHUM.

Comu kak 3neKkTponauTsl. Conu cpeHue, KUCIble 1 OCHOBHbIE. XMMUYECKHA CBOWCTBA
COJICH B CBETE TEOPHUU AICKTPOIUTHUECKON nuccormanuu. CrocoObl MOTydeHHs COJIEH.

I'upponus comen.

ConeoOpasyromue u HecojeoOpasyommue okcuasl. OCHOBHBIEC, aM(OTepHBIE U
KHCJIOTHBIE OKCUBI. 3aBUCUMOCTb XapaKTepa OKCHJa OT CTENEHH OKUCIIEHUS 00pa3yrolero
ero Merayuia. XMMHUYECKHE CBOMCTBA OKCHIOB. [1oiryueHre okcuaos.

Nemoncrpamust pactBopoB cosieii - CuSOy4, NaCl. Oxcunos - CuO, CaO. Kucnor —
HCI, H,SO,4. OcuoBanuii — NaOH, Cu(OH):,.
JlaGopaTopnas padora Ne2. KauecTBeHHbIE peakIlUK Ha XJIOPUI-, Cyab(haT-, CHINKAT-
U KapOOHaT-aHHUOHBI.
Tema 1.6 Xumuveckne peakuun

Knaccudukanmst xumuueckux peakiuil. Peaknwm COECIWHEHHUS, Pa3JIOKEHUS,
3amernieHusi, ooMena. Kartamutuueckue peakuuu. OOpaTUMble W HEOOpaTUMBIE PEaKIUH.
['oMoreHHbIE M TeTepOreHHbIE peaKIMHU. DK30TEPMHUYECKHE M HHAOTEPMUUYECKUE PEaKIUU.
TennoBoii a¢ ekt xumuueckux peakuid. TepMoxuMudeckue ypaBHEHUSI.
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OKHUCIUTENbHO-BOCCTAHOBUTENbHBIE peakuuu. CteneHb okuciaeHus. OKUCIUTENb U
BOCCTaHOBJIEHHE. BoccTaHoBUTENb M OKHUCIEHHE. MeToA JJIEeKTpOHHOro OanaHca Ui
COCTaBJICHUS] YPABHEHUIN OKHUCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLIHM.

CkopocTh XUMHUYECKMX peakiui. [loHsTHE O CKOpPOCTH XHUMHYECKHX PpPEaKIIHil.
3aBUCHMOCTh CKOPOCTH XHMHYECKHX PEaKIUil OT pasIuYHbIX (PaKTOPOB: MPHUPOJIBI
pearupyromux BEIEeCTB, UX KOHIEHTPALMH, TEMIEPATYPbI, IOBEPXHOCTH COINPUKOCHOBEHMS
Y UCIIOJIb30BaHUS KaTaJIU3aTOPOB.

OO6patumocTh XuUMUYecKuX peakuuid. OOpaTuMble W HEOOpaTUMbIE PEaKIUU.
XUMHYECKOE PABHOBECHE U CIIOCOOBI €T0 CMEILICHHUS.

JemoncTpamus pactBopuMmoct Zn u MQ B comsiHoii kuciore. PactBopsr FeCls,
KNCS — ponannn kanus, KCl- kpucramnmy., kpaxManbHbId KieicTep.

Tema 1.7 MeTasibl 1 HeMeETAJLJIbI
Mertamibl. OCOOEHHOCTH CTPOEHUSI aTOMOB W KpHUCTALIOB. Pu3MuecKkue CBONCTBA
MetaysioB. Knaccudukanuss MeTauioB MO pa3MYHbIM MpPU3HAKaM. XUMHYECKHE CBOMCTBa
METAJIJIOB. DJIEKTPOXUMHUUECKUM s HANIPSKEHUH MeTailioB. MeTtannorepMusl.

O6mue cioco6s! nomyueHus: MmetaysioB. [lonstue o metamnypruu. [Tupomerannyprus,
TUAPOMETAJUTYPT Ul U dJIeKTpoMeTautyprus. CriaBbl YepHbBIE U I[BETHHIE.

Hewmeramnsl. OcoOeHHOCTH CTpoeHUss aTOMOB. HemeTamnsl — mpoOCThIe BEIECTBA.
3aBUCMMOCTh CBOMCTB TajJOTEHOB OT UX TMoJoxkeHus B llepuoguyeckoit cucreme.
OKHUCIHUTENIbHBIE U BOCCTAHOBHUTENIbHBIE CBOWCTBA HEMETANIOB B 3aBUCHUMOCTH OT HX
MOJIOKEHUS B PATY AIEKTPOOTPUIIATEIIHHOCTH.

JleMOHCTpanuA: KOJUIEKIUH «MeTaibl ¥ CIUIaBbl», MOJEIM KPUCTAJUIMUYECKUX
PELIETOK.

Kontposbnass padora Nel. PyOexHbli KOHTpodb 1o pasgeny «OOmas u
HEOPTraHWYECKAst XUMHUSI.

Paznen 2 OPTAHUYECKASA XUMUA
Tema 2.1 OcHOBHBIC IOHATHSI OPrAHUYECKON XUMUH U TEOPHUS
CTPOEHMS OPraHUYeCKUX COeANHEeHU

[Tpenmer opranudeckoir xumuu. I[IpupoaHblE, UCKYCCTBEHHBIE W CHHTETHYECKHE
opranuueckue Beniectsa. CpaBHEHHE OPTraHUYECKUX BEIIECTB C HEOPTaHUUYECKUMH.

BanenTHOCTh. XMMHUUYECKOE CTPOEHUE KaK MOPSAOK COCIUHEHHUS aTOMOB B MOJIEKYJIBI
10 BaJIECHTHOCTH.

Teopust crTpoeHuss opraHuueckux coeguHeHnii A.M. bymiepoBa. OcHOBHBIE
MOJIO’KEHUSI TEOPUM XUMHUYECKOro cTpoeHus. M3omepus u nzoMepsl. XumMuueckue GopMyIibl
Y MOJIEJIM MOJIEKYJI B OPraHUYECKOW XUMHH.

Knaccudukanus opranmueckux BemiectB. Kitaccugukanusi BeleCTB MO CTPOEHHUIO
YIJIEPOAHOIO CKEJIeTa U HATMYMIO (PYHKIIMOHAIBHBIX rpyni. ['omosnoru u romosnorus. Hauana
HoMeHkJIatypsl IUPAC.

Knaccugpukanus peaknuii B opraHmdecko xumuu. Peakuum mnpucoennHeHUs
(TuapUpOBaHUs, TaJlOTCHUPOBAHUSA, THIPOTAJIOrCHUPOBAHUs, TUApaTtauuu). Peakuun
OTLIEIUIEHUs  (JeTUIPUPOBAHMS, JETHJIPOraJIoTeHUPOBAHUS, Jeruaparanuu). Peaxiuun
3aMelleHus. Peakuny nsomepusanum.

Tema 2.2 YriieBogopoabl U MX NPUPOIHbIE HCTOYHUKH

AJKaHBI: TOMOJIOTHYECKUM psiJl, U30MEPUS U HOMEHKJIaTypa aJKaHOB. XHWMHUYECKUE
CBOICTBa aJKaHOB (ME€TaHa, dTaHa): TOPEHHUE, 3aMEeIleHUE, PA3JI0KEHHUE, JEerHIPUPOBaHUE.
[IprMeHeHne alKaHOB Ha OCHOBE CBOMCTB.

AnKeHbl. DTWJIEH, €r0 ToJydeHue (ACTUIPUPOBAHHEM DTaHA, IEMOJIMMEpHU3aIueit
MOJINATHIIEHA). ['OMOJIOrMYeckuil psll, M30MEpHs, HOMEHKIATypa aJKEHOB. XHWMHUYECKHE
CBOWCTBA ATHJICHA: TOpEHHUE, KAaueCTBEHHbIE peakuuu (oOecuBeyrMBaHHEe OPOMHOW BOJIBI U
pacTBopa MepMaHraHara Kajus), ruapaTtanus, noiauMmepusauus. [IpumeHeHue sTuieHa Ha
OCHOBE CBOWCTB.
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Juenbl n kayuyyku. IloHATHE O OMEHax Kak YIVIEBOAOPOAAx C JIBYMs JBOWHBIMU
cBsi3aMu. ComnpspKeHHbIE JHEHbl. XHMHYecKHe CcBoiicTBa OyraaueHa-1,3 u wu3ompeHa:
oOecrBeunBaHne OpOMHOW BOJBI M TMOJMMEpU3alUs B Kaydykd. HarypanpHbli u
CHUHTETHUYECKHE KayuyyKu. Pe3nHa.

Anxunbl. AnetuiieH. XMMHYECKUE CBOMCTBA alleTWJICHA: FOpPEHHe, 00eclBEYMBAHNE
OpOMHOI BOJIbI, MPUCOEAUHEHHE XJIOPOBOAOPOIa U TuapaTanus. [Ipumenenue anerusieHa Ha
OCHOBE CBOMCTB. MeKKIaccoBasi U30Mepus C AIKaJUEHAMU.

Apenbl. benzon. Xumuueckue CBOWCTBa O€H30Ja: TOPEHHE, PEAKIMH 3aMEICHHS
(ramoreHupoBanue, HUTpoBaHue). [Ipumenenue GeH3071a HA OCHOBE CBOMCTB.

[IpuponHblE MCTOYHHMKM YTiaeBOROpoAoB. IIpuponHbIi ras: cocraB, NPUMEHEHHE B
Ka4yeCTBE TOIUIMBA.

Hedts. CocraB u nepepadbotka Hedru. [Teperonka nedru. Hedrenpoaykrsr

JleMOHCTpPAlIMU IApPO-CTEPXKHEBBIX MOJENeH MOJEKya MeTaHa, »JTaHa, OyTaHa,
n300yTaHa, IEHTaHa.

IIpakTuyeckass padora Ne2. CocraBieHHE CTPYKTYPHBIX (OpPMYNI OpraHUYECKHUX
BELIECTB U UX U30MEPOB.

Tema 2.3 KucJjiopoacoaep:xkamue oprannieckue Belecrsa

Crnuptel. [lonyuenue 5sTaHONa OpOXKEHMEM TIUIIOKO3bI M THMJpaTalueil 3TuieHa.
['mapokcuipHas Tpynmna Kak (QyHKUuMOHanbHas. [loHATHE O TpenenbHBIX OJIHOATOMHBIX
cnuprax. XUMHMYECKHE CBOMCTBA 3TaHOJA: B3aUMOJICHCTBHE C HaTpueM, oOpa3oBaHME
IPOCTBIX M CJIOXHBIX 3(UPOB, OKUCIEHUE B anpieruf]. [IpumeHeHue 3TaHONa HAa OCHOBE
CBOMCTB. AJIKOTOJIU3M, €TI0 MOCIEACTBUS U NIPEAYIPEKICHUE.

['muuepuH Kak mpencTaBUTENb MHOTOAaTOMHBIX cnupToB. KauecTBeHHast peakius Ha
MHOroaToMHble cnupThl. [IpumeHenne rmnepuHa.

®enon. Puznyeckue U XMMHUECKUE CBOWCTBA (eHoJa. B3anMHOe BIUsSHUE aTOMOB B
MoJIeKyJe (QeHosla: B3aMMOACHCTBUE C THAPOKCHIOM HATpus U A30THOM KHUCIOTOM.
[Tpumenenue ¢peHoma Ha OCHOBE CBOMCTB.

Anbnerunsl. [lonstue 06 anpaerngax. AjbJerujHas rpymnna Kak (QyHKIMOHAIbHAS.
dopManbJIerul 1 ero CBOMCTBA: OKUCIEHNWE B COOTBETCTBYIOIIYIO KUCIOTY, BOCCTAHOBIIEHUE
B COOTBETCTBYIOIIMM cnupT. [lonmydyeHne anbaeruioB OKHUCIEHHEM COOTBETCTBYIOIIUX
cnuptoB. [IpuMenenue Gpopmaiiberuia Ha OCHOBE €ro CBOMCTB.

KapOonoBelie kucnotsl. Ilonarue o xapO6oHOBBIX KucinoTax. KapOokcuiibHas rpymmna
Kak (yHKUMOHaNbHasA. ['oMonoruueckuil psaj MNpeAeNbHbIX OJHOOCHOBHBIX KapOOHOBBIX
kucioT. Ilonydyenne kapOOHOBBIX KHCIOT OKUCIIEHHEM allbJETH/I0B. XMMHUECKUE CBOWCTBA
YKCYCHOM KHCJIOTBI: OOIIME CBOMCTBA C MHHEpPAIbHBIMU KHCIOTAMH M  PEAKIHUS
srepudukanuu. IlpuMeHeHne yKCyCHON KHCIIOTBI Ha OCHOBE CBOMCTB. Bebicuine »upHbIe
KHCJIOTBI Ha IPUMEPE NAIIBMUTUHOBOMN M CTEAPUHOBOM.

CrnoxHnble 3¢gupsl 1 xupbl. [lodydeHne cloXHBIX 3PUPOB peakiuei dTepupuKaiy.
CnoxHbie >Qupsl B TpHUpoje, UX 3HaueHue. [IpuMeHeHHe CIIOKHBIX 3(HPOB HA OCHOBE
CBOMCTB.

Kupsl kak crnoxubie 3¢upsl. Knaccudukanus sxupoB. XuMU4Yeckue CBOMCTBA KUPOB:
TUAPOJIN3 U THIPUPOBAHUE KUIKUX KUPOB. [IprMeHeHne )K1UpoB Ha OCHOBE CBOMCTB. MbLIa.

VYrneBonpl. YTiIeBOabI, WX KiIacCUUKAIUA: MOHOcaxapuiabl (TJIOK03a, (PpyKTo3a),
ncaxapubl (caxaposa) M mojucaxapuibl (KpaxMai U Ieulioio3a).

['mroko3a — BemecTBO C ABOMCTBEHHON (YHKIMEH — albJACTUIOCTUPT. XUMHUYECKUE
CBOWCTBA TJIIOKO3BI: OKHCICHME B TJIOKOHOBYIO KHCIIOTY, BOCCTAHOBJIEHHE B COpOWT,
cnupToBoe OpoxeHue. [IpumeHeHne riitoko3bsl Ha OCHOBE CBOWCTB.

3HaueHUe YIVIEBOJOB B >KMBOW INMPHUPOJAE U KU3HU yenoBeka. [loHsaTne o peakuumsx
MOJMKOHACHCALIMM W THAPOJIU3a Ha IMpUMepe B3auUMOIIPEBPALEHUI: TIOKo3a —>
HoJIMcaxapu.

JleMOHCTpaUM CIIUPTOB: INIMILIEPUHA U STHIIOBOTO CIIUPTa
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IIpakTuyeckas padora Ne3. VccnenoBanue CBOWCTB OJJHOATOMHBIX U MHOTOATOMHBIX
CIIUPTOB (9TaHONa, rHIepuHa). MccnenoBanne CBOMCTB YKCYCHOW KUCIOTHI. KauecTBeHHBIC
peaKIMK Ha allbJICTU/Ibl U YTICBO/IBI.

Tema 2.4 A3zorconep:kanue oprannyeckune coequnenus. [lloaumepnl.

Cooeporcanue yuedbnoeo mamepuana no meme: Ilonstue o6 amuHax. Anudarndyeckue
aMUHBL, WX KiaccuuKalus ¥ HOMEHKIaTypa. AHWIMH, KaK OpPraHu4ecKkoe OCHOBaHUE.
[Tonyyenue anunuHa u3 HuTpoOeH3oa. [Ipumenenre aHuIMHA HA OCHOBE CBOMCTB.

AMUHOKHUCIOTH Kak aMdoTepHble AU(PYHKIMOHAIBHBIE OPraHUYECKUE COETUHEHUSI.
XUMHUYECKUE CBOMCTBA AMUHOKHUCIIOT: B3aUMOAEHCTBUE CO WIEIOYAMH, KUCIOTaMH U JPYT C
apyrom (peakuus noiukoHaeHcauuu). Ilentuanas cBs3p u nomunentunsl. [Ipumenenue
aMHHOKHCJIOT Ha OCHOBE CBOMCTB.

benku. IlepBuuHasi, BTOpUYHAs, TpPETUYHAs CTPYKTYpbl O€nkoB. XUMHYECKHE
CBOICTBa OENKOB: TOpPEHHUE, JCHATypalus, THIPOJIH3, I[BETHBIC PEakIuu. buomorndyeckue
GbyHKIMHA OEITKOB.

[Tonumepsl. benku u monucaxapupl Kak OHOMOIMMEPHI.

[1nacTmaccsl. [Tonyuenue MOJIUMEPOB peakuuei MOJIMMEPU3ALUU u
MOJIMKOH/ICHCAIINK. TepMOIUIACTUYHBIE M TEPMOPEAKTUBHBIE TuTacTMacchl. lIpencraButenu
rJIacTmacc.

Bonokna, nx xmaccudukanusa. Ilomydenue BojokoH. OTaenbHBIE TPEICTABUTENN
XUMUYECKUX BOJIOKOH.

JleMOHCTPAIMM: KOJUICKITUS TJIaCTMACC, BOJIOKOH U TaOJIUIIBI.

JlabopaTopnasi pabora Ne3. KayecTBeHHbIE peaKkIIMH OEIIKOB.

KonTpoubnas padora Ne2. PyOexHblii KOHTPOIIb 110 paznaeny «Opranuyeckas XUMUs.
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7 XAPAKTEPUCTHUKA OCHOBHBIX BUIOB
YYEBHOU JEATEJBbHOCTHU OBYYAIOIIINXCA

Conepxanue
00y4eHust

XapakTepucTHKA OCHOBHBIX BU/I0B YU€HOMH /1eSITeJIbHOCTH
o0y4yaromuxcs (Ha ypoBHe y4eOHBIX JelCTBUIl)

Paznen 1. HEOPITAHUYECKA A XMUA

Tema 1.1. OcHOBHEIE
HOHATHSA M 3aKOHBI
XUMUH

YMeHue naaBaTh ONpENEICHHE U ONEepUPOBATH CIEAYIOLUIUMU
XUMUYECKUMH TIOHATUSIMHU: BEIIECTBO, XWMHUUYECKHI D3JIEMEHT,
aTOM, MOJIEKYJa, OTHOCUTEIbHBbIE aTOMHAs U MOJIEKYJISIpHAs
Macchl, WOH, QJJIOTPONUs, H30TOMbI, XHUMHUYECKas CBS3b,
ANEKTPOOTPHUIATEILHOCTh, BaJEHTHOCTb, CTENEHb OKHCICHUS,
MOJIb, MOJISIpHAsi Macca, MOJIAPHBIA 00BeM Tra3000pa3HbIX
BELIECTB, BEIIECTBA MOJEKYIIPHOTO U  HEMOJEKYJISIPHOTO
ctpoeHus. DoOpMyIMpPOBaHHE 3aKOHOB COXPAHEHUS MacChl
BEUIECTB M IIOCTOSTHCTBA COCTaBa  BEIIECTB. YCTaHOBKa
MPUYUHHO-CIICCTBEHHON CBSI3M  MEXIY COJCPKAaHHEM ITHX
3aKOHOB U HAIMCAHUEM XUMUYECKUX (POPMYIT U YpaBHEHHIA.
Hcnonb3oBanue B yueOHON U IPOPECCHOHATBHON ACSITETbHOCTH
XUMHYECKUX TEPMUHOB M CHUMBOJIMKH.

Ha3Banue n3ydeHHBIX BEUIECTB 10 TPUBUAIBHON WU
MEXIYHapOAHONW HOMEHKIIAType U OTPa)KEHUE COCTaBa 3TUX
COCIMHEHUH C TIOMOIIBI0 XUMUYECKUX (HOPMYII.

OTpakeHHe XUMUYECKUX MPOLIECCOB C MOMOIIBIO0 YPaBHEHUN
XMMHYECKHUX PEAKIUN

Tema 1.2.
Ileproauueckuii 3aK0H
U TIepUOINYECKas
cucreMa
JA.N.Menneneena.
Crpoenue aToma

VYcraHoBKa 3BOJIIOLIMOHHON CYIIHOCTH MEHJEIEEBCKON U
COBpPEMEHHOU (POPMYITHPOBOK MEPUOANUECKOTO 3aKkoHa []. 1.
Menneneena.

OO0bscHeHne (U3MYECKOT0 CMbICIIAa CHMBOJIMKY MIEPUOINYECKOM
TabMuIbl XuMH4eckux anemeHToB [1. . MenneneeBa (HoMepoB
3JIEMEHTA, MIepuo/ia, TPYIIbI) U YCTaHOBKA IPUUNHHO-
CJIEICTBEHHOM BSI3U MEXKy CTPOCHUEM aTOMa U
3aKOHOMEPHOCTSMH U3MEHEHUsI CBOWCTB 3JIEMEHTOB U
00pa30BaHHBIX MU BEUIECTB B MEPUOJIAX U IPYyIIaXx.
XapakTepruCcTUKa AIEMEHTOB MaJIbIX U OOJBIINX MEPUOIOB 110 UX
nonoxeHuro B Ilepuonnueckoii cucreme /[. . Menneneesa

Tema Ne 1.3. Ctpoenue
BCIICCTRA.
XUMHYecKas CBSI3b.

VYcraHoBKa 3aBUCHMOCTH CBOMCTB XUMUUYECKHX BEIIECTB OT
CTPOEHHS aTOMOB 00Pa3yIOIIUX UX XUMUYECKUX JIIEMEHTOB.
XapaKkTepUCTUKA BAXKHEHIINX TUITOB XUMHYECKHUX CBI3EH U
OTHOCHUTEIbHOCTH 3TON TUIOJIOTHH.

OO0bsicHeHHEe 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U
CTPOEHHUSI KPUCTAITUYECKUX PEIIETOK

Tema Ne 1.4. Bona.
PactBopsI.
DIIEKTPONUTHYECKAS
JIUCCOITAAITAS

YMeHue naBath OnpeiesieHue U ONEPUPOBATH CIAETYIOIUMU
XUMHYECKUMH TOHATUSIMU: PACTBOPBI, JIIEKTPOJIUT U
HE3JIEKTPOJIUT, SJIEKTPOJIUTHYECKAS TUCCOLIUAIINS.
DopMyJIUPOBKA OCHOBHBIX IOJI0KEHUN TEOPUU
BJIEKTPOJIUTAYECKON AUCCOIMALINM U XapAKTEPUCTHUKA B CBETE
3TOM TEOPUU CBOWCTB OCHOBHBIX KJIACCOB HEOPTraHUYECKHUX
COCTMHEHU.

DopMyJIUPOBKA OCHOBHBIX IOJ0KEHUN TEOPUU XUMUUYECKOTO
CTpOGHI/ISI OpFaHI/I'-IeCKI/IX COG)II/IHeHI/Iﬁ nu XapaKTepI/ICTI/IKa B CBCTC
3TOM TEOPUHU CBOWCTB OCHOBHBIX KJIACCOB OPraHUYECKUX
COETUHEHUN
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Tema Ne 1.5.

XapakTepucTUKa COCTaBa, CTPOCHUS, CBOMCTB, TTOJYYEHHUS U

Knaccudukanus MIPUMEHEHHUSI OCHOBHBIX KJIACCOB HEOPTAaHMUECKUX COCIUHEHUM:
HEOPraHUYECKHUX OKCHJIOB, KHCJIOT, OCHOBAHUH U COJIEH.
COCIMHEHHUN U NX
CBOMCTBa
OOBbsicCHEHHE CYITHOCTH XUMHUYECKUX MPOIIECCOB.
Kiaccudukanus XuMHIeCKUX peakifil Mo pa3IudHbIM
MPU3HAKAM: YUCITY U COCTaBYy
MPOJIYKTOB U PEareHTOB, TEIII0BOMY 3 (DEKTy, HAlpaBICHUIO,
(haze, HUTMYUIO KaTaTU3aTOPa, U3MEHEHUIO CTEIICHEH OKUCIICHHS
Tema No 1.6, AJIEMEHTOB, O0Pa3yIOIIUX BEIICCTRA.

Xumuaeckue p€aKnuu

YcTaHOBKa MPU3HAKOB OOIIETr0 U Pa3InYHOTO B TUIIOJIOTUU
peaKkuuii 1J11 HEOPraHUYECKOM M OpraHUYeCKON XUMUU.
Knaccudukanus BemecTB 1 MPOIeccoB C TOYKH 3PCHUS
OKHCJIEHUA-BOCCTaHOBJIeHHsI. COCTaBlIeHHE YPaBHEHUIN peaKIHii
C MIOMOILIBIO METO/1a AIEKTPOHHOTO OaiaHca.

OObscHeHrEe 3aBUCUMOCTH CKOPOCTH XMMUYECKOM peakiuu U
TIOJIOXKEHUS XUMUYECKOTO PAaBHOBECHS OT Pa3JIMUYHbBIX (PaKTOPOB

Tema Ne 1.7. Meramsl
1 HEMETAJLIBI

XapakTepucTuKa CocTaBa, CTPOCHHS, CBONCTB, MOJTYUYCHHS U
npuMeHeHust BaxkHenmmx metauios (IA u I A rpynm,
ATFIOMHHUS, JKeJie3a U UX COCMHCHHMIA).

XapakTepucTUKa COCTaBa, CTPOEHUS, CBOMCTB, MOIYUYEHUS U
npuMeHeHus Bakuenmmx HemeramuioB (VIII A, VIIA, VIA
TpYIII, a TaKXke a30Ta u pocdopa, yriaepoaa U KpEMHHS,
BOJZIOPOJIA) U UX COSAMHEHUH.

Paznen 2. OPTAHUYECKA S XUMU S

Tema 2.1. OcHoBHBIE
MOHATHUSA
OPraHNUYEeCKON XUMHH
Y TEOpHUsI CTPOEHUS

YMeHue 1aBarh ONpeaesIeHUE U ONIEPUPOBATh CIECAYIOIIUMU
XMMHYECKUMH TOHSATHUSIMU: YTIIEPOAHBIN CKEJIET,
(GyHKIIMOHATBHAS TPYIITNA, H30MEPHSs, TOMOJIOTHSI.
Ha3Banue n3y4eHHBIX BEMIECTB [0 TPUBHAIBHON WU
MEKIYHAPOJHON HOMEHKJIATYpE U OTPAKEHUE COCTaBA dTUX

OpraHUYECKUX COEIMHEHUI C MOMOIIBI0 XUMUUYECKUX POPMYII.

COEIMHEHUN OTtpakeHne XUMUYECKUX ITPOLIECCOB C TOMOLIbIO YPaBHEHUN
XMMHYECKHUX PEAKIUH.

Tema 2.2. XapaKkTepucTUKa COCTaBa, CTPOEHMS, CBOMCTB, MOIYUECHUS U

VYrneBonopoasl U X MIPUMEHEHUSI BAKHEHIINX KIacCOB YTIIEBOJOPO/IOB (AJIKaHOB,

IIPUPOJIHBIE LUKJIOAIKaHOB, aJIKEHOB, AJIKWHOB, apEHOB) U UX Hauboee

VCTOYHUKU 3HAYUMBIX B HAPOJAHOXO3SIICTBEHHOM IUIaHE IPEJICTaBUTEIEH.
XapaKkTepucTUKa COCTaBa, CTPOEHUS, CBOMCTB, IIOJYyUEHUS U

Tema Ne 2.3. IIPUMEHEHHUSI BXKHEUIINX IIPEACTABUTENIECH: METAHOJIA U 3TAHOJIA,

Kucnopoaconepxkaiue | CokHbIX 3()UPOB, )KUPOB, MBI, aIbIAETUI0B ((OpMaTbIAECTHIOB U

OpraHNYECKHE aleTanb/eruaa), KeToHOB (aleToHa), KapOOHOBBIX KHCIIOT

BELIECTBA (YKCYCHOM KHMCIIOTBI), MOHOCaXapuI0B (TIFOKO3bI), TUCAXapUI0B
(caxapo3sl), mojaucaxapuaoB (Kpaxmasa u 1e/UTOI036I).

Tema Ne 2.4. XapaKkTepucTUKa COCTaBa, CTPOEHUS, CBOMCTB, MOTYUEHUS U

A3oTconepxaiue MIPUMEHEHUSI aHUJIMHA, aMUHOKHCIIOT, OEJIKOB, HCKYCCTBEHHBIX U

OpraHMYECKHe CUHTETHUYECKUX BOJIOKOH, TUIACTMACC, Kay4yKOB.

COETUHEHMUSI.

ITonumepsl.
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8 TEMbI HHANBUAYAJIBHBIX ITPOEKTOB

B xoze u3yueHus mporpaMmMbl 00111€00pa3oBaTEIbHON YUeOHOU TUCITUTUIMHBI « XHUMHUS
oOyyaromuecss MOTYT BbIOpaTh OJHY W3 TPEIJIOKEHHBIX TEeM Ui pa3pabdoTKu
WHWBUIYAILHOTO TIPOEKTA WIIN MPEIJIOKUTH COOCTBEHHYIO TEMY.

1)

2)
3)
4)
5)
6)
7)
8)
9)

HanorexHomoruss Kak MOPUOPUTETHOE HAmpaBlIEHUE PAa3BUTUA HAYKH U
pou3BoACTBa B Poccuiickoit @enepanuu.

CoBpeMeHHbIE METOIbI 00€33apaskuBaHMS BOBI.

AJIOTpONHUS METAJUIOB.

[Tna3mMa — yeTBepTOE COCTOSIHUE BEIECTBA.

AMop(dHbIe BeliecTBa B MpUpoO/ie, TEXHUKE, OBITY.

[Ipumenenue TBEpOro U ra3o00pa3zHoro okcuaa yriepoaa (IV).

YcTpaHneHue KeCTKOCTH BOJIbI HA POMBILIUICHHBIX MPEANPHUITHSIX.

CepHast KHCIIOTa — «XJIeO XMUMHUYECKON TPOMBIIIIJICHHOCTI.

[TpakTyeckoe NpUMEHEHHE OJIIEKTpONin3a: pauHHpOBaHHE, TajlbBAaHOILIACTHKA,
raJbBaHOCTETHSI.

10) Koppo3ust METAIIIIOB M CIIOCOOBI 3aIMThI OT KOPPO3HH.
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9 YYEBHO-METOJUYECKOE U MATEPHAJIBHO-TEXHUYECKOE
OBECIIEYEHHE IMTPOI'PAMMBI YHEBHOU JUCIUITIJIMHBI

9.1 MaTepuaJIbHO-TEXHHYECKOE 00ecneuyeHue
OcBoeHue mporpaMMmbl y4eOHON IUCIHUILIMHBI «XUMHS» TpeOyeT Haauuusl y4eOHOTro

KaOuHET

a eCmecmeerHHOHAay4YHblx ()ucuunﬂun, na6opaTopHH XUMUU.

[Tomemenue kabunera/maboparopun yaoBieTBopsier TpeOoBanusM CaHUTAapHO-
SIUJIEMUOIOTHYECKUX TpaBwil U HopMmaTuBOB (CanlluH 2.4.2 No 178-02) m ocHalmieHo
000pyI0BaHUEM:

M0CAJI0YHbIC MECTA IO KOJIMYECTBY O0YUaIOIIHXCS;
pabouee MecTo MpernoaaBaTes;
MYJIbTHMEANIHOE 000pyI0BaHUE.

O6opynoBanue naboparopun U pabodnux MecT 1abopaToOpuu:

=

COENDUIAWN

-

[kads! 171 XpaHeHUsI PeaKTUBOB, XUMUUYECKOM MOCY/IbI, HATJISIHBIX TOCOOUIA,
000pyI0BaHUs

CToubl ¥ CTYNbA U1 00y4arOIIUXCs

Cron u cTyn Ui mpernoiaBaTens

[lIxad BBHITSHKHON

Cron xadenbHbIN A1 HarpeBaTeNbHBIX MPHOOPOB
Knaccaas nocka

[Mkad nns Tabnun

CreHpanl

Celi( st XHMUYIECKIX PEAKTHBOB

PakoBuna

Cpeocmea 0byuenus (cmenowl, niakamol, maoauywl)

1.
2.
3.

[Tepunonnueckas cucrema aiemenToB /. 1. MenneneeBa (Tabnuia).
DNEKTPOXUMHUYECKUH psil HAlIPsSHKEHUM MeTaioB (Tabinua).
Tabnuna «PacTBOPUMOCTH COJE, OCHOBAaHUH, KUCIIOT B BOJIE.

Jlabopamopnas nocyoa u xumuyeckue npuHaoIeHCHOCmu

CoNoOARWNE

N Y ol
A WNEO

[TpoOupku, MepHbIE TPOOUPKHU
CrakaHbl XUMHUYECKUE Pa3HON EMKOCTH;
Crekiia npeIMETHBIE;
[{nnuHapsI MEpHBIE;
bymara ¢unbTpoBanbHas;
Bara rurpockonuyeckas;
I'pymia pe3snHoBas 1151 MUKPOOIOPETOK U MUIMETOK;
Jepxatens 11 poOUpOK;
HITatuB 11 NpoOUpPOK;
. Epum st Mmodiku kon6 v mpoOHpoK;
. HoxxHUIIBI;
. TpyOKu pe3uHOBbIE COETMHUTENbHBIE;
. llITatuB mabopaTopHbIi AJIS 3aKpeNIeHNs OCY/Ibl U TPUOOPOB;
. I{umel TUTENbHBIE;

15. TpyOKH CTEKIISIHHBIE;
16. Anreuka Jutst OKa3aHUs IMEPBOM METUIIMHCKOM MTOMOIIN TIPU 0)KOTaX, Iope3ax.

-0

MMOPHO-ABUTATCIIBHOTO aIlllapara.

OcBoeHUE JUCHUIUIMHBI HHBaIMAamMu u Junamu ¢ OB3  ocymiecTBisieTcss ¢
HCIIOJIB30BAHUEM CIICHHUAJIBHBIX TEXHUYCCKHUX CPEACTB U ACCUCTUBHBIX I/IH(i)OpMaIII/IOHHBIX
TEXHOJIOTHI MPEIOCTaBIsIEMbIX OTAEIIOM WHKIIO3UBHOTO W JUCTAHIIMOHHOTO 00pa3oBaHUS
MI'TY no 3anpocy o0yuaromerocs:
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1. MoOuibHBIE CHIEIHATIbHBIC TEXHUUECKUE CPEACTBA IS JIUI C HAPYIICHUSIMH 3pCHUS:
MOPTAaTUBHBIA KOMITBIOTEP C BBOAOM/BbIBOJIOM IpudToMm bpaiins ¢ cuHTE3aTOpOoM peuun
«EI1Braile-W14J] G2»; poiutep komnbrorepubiii Optima Trackball, py4Hoii BugeoyBennIuTes
Videomouse, kmaBuatypbl Clevi k-83, mopraruBHbIii BumeoyBenuuureib MARS,
KoMmnbtoTepHas rapuutypa Ozone Rage ST, noxymeHT-kamepa.

2. MoOusbHbIe crelialbHble TEXHUUECKHE CPEJICTBA IS JIUI C HAPYIICHUSAMHU CIIyXa:
cucteMa CBOOOJHOIO 3BYKOBOI'O IIOJISI CO BCTPOEHHOHW COBMECTUMOCTbIO ¢ FM-
ycTpoiicTBamu;; MuauBuayanbHas uHayKMoHHas cuctema UII2, HaylHUKKH ¢ TEXHOJOTUEH
KOCTHOM MPOBOAMMOCTHU ISl TJIYXUX W CIA0OCHBIIAIINX, KOMIbIOTepHas rapautrypa Ozone
Rage ST.

3. AccuctuBHble HWH(POPMALMOHHBIE TEXHOJOTMHM: MPOTPaMMHOE oOOecleYeHue
3KpaHHOro Joctyna ¢ cuHTe3oM peun NVDA; mporpamMmbl 3KpaHHOTO YBEIMYEHHS;
IpOTpaMMbl PEUEBOTO0 CHUHTE3a Ul KOMIIBIOTEPOB M HOYTOYKOB; IPOrpaMMBbl PEYEBOTO
CUHTe3a /71 MOOMJIbHBIX YCTPOMCTB; 3KpaHHas KJlaBuaTypa; 3KpaHHas Jyna.

3aHATus A0 OOy4yarolIMXCsl C HapyIICHUSIMH OINOPHO-ABUTATEIILHOTO armapara
npoxofsaT B ydeOHoMm koprmyce Ne3 (I'pssHoBa 36) B chenuaibHO 000PYIOBAHHBIX
IOMEILIEHUSAX B KOTOPbIX MMEIOTCSI BXOJ C MHUHUMAJIbHBIM [E€PENagoM  BBICOT,
000py/I0BaHHBIN MaHTYCOM M 3BOHKOM K JASKYPHOMY COTPYIHUKY CIIY>KObI OXpaHbI, MaHIyChI
B Inepexoaax. be3 mepenaaa BBICOT OT ypOBHSI BXOJla HAaXOJUTCS METOAMYECKUNM KaOWHET,
ayIUTOPUHU U KOMIBIOTEPHBIN KJIacc.

B kaxmoit aynuropun, rue odyvarorcs uaBanuabl u ymna ¢ OB3, npenycmarpuBaercs
COOTBETCTBYIOIIIEE KOJIMYECTBO MECT JJIsl O0yUaIOIIUXCSI C YUETOM HapyUICHUI UX 30POBbSI.

9.2 YueOHO-MeTOAHYECKOE O0eceueHne

B cocraB y4eOHO-METOAMYECKOIO M  MAaT€pHAIbHO-TEXHUYECKOIOo  00ecredyeHus
IpOorpaMMbl Y4eOHOH TUCIUILTMHBI « X UMM BXOJAT:

- KOMIUIEKT y4eOHO-HArJSIAHBIX mocoowuii (3);

- MOOenu KpUCMALIU4ecKux peuemox 6euecma,

- Tabmuuel: Tabmuna [{.M.MenzaeneeBa, paCTBOPUMOCTH KUCJIOT, OCHOBAaHUH U COJeH

- 00pasyvl NPUPOOHBIX UCTMOUHUKOS Y21e8000P0008;

- Tacnopt KabuHera,

- OubnuoTeuHsIit GoH.

B 6ubnuoreunslii (oHA BXOIAT Y4EOHUKH, y4eOHO-METOJIMYecKas JIOKyMEHTAallUs,
o0ecreynBaroIe OCBOCHNE Y94eOHOI0 MaTepHara.

Kaxnaplii oOywaromuiics B MpoLECCE OCBOCHUSA MPOrpamMmbl Y4eOHOM AMCLMITIIUHBI
«XuMHUS» B TEYEHUE BCEro InepuoAa oOydeHHs o0ecreunBaeTcsl HWHIMBUAYATbHBIM
HEOTPaHUYEHHBIM JIOCTYIIOM K 3JIEKTPOHHOW HH(POpPMaMOHHO-00pa30BaTeIbHON cpeje
YHHUBEPCHUTETA U Pa3MEIICHHBIM TaM 3JI€KTPOHHBIM y4eOHBIM MaTepHaliaMm.

Jns naBanuaos u aun ¢ OB3 6ubnuoreunsiit kommiaeke MI'TY (yuebnslit kopmyc Nel,
ayn. 132) ocHaiieH cHenuaau3upoOBaHHBIM pabOuMM MecTOoM (TIPOrpaMMHOE OOecTieueHHe
9KpaHHOro jaocTyna ¢ cuHTe3oM peun NVDA, komnbrorepHas rapautypa Ozone Rage ST,
nokyment-kamepa  AVerVision CP130, onektponnas osyma Bigger B2-43TV);
OpEeJOCTaBIsAeTCS JOCTYH K TI€YaTHBIM HCTOYHMKAM, HMEIONIMMCA B OHOIMOTEYHOM
komiuiekce MI'TY, gocTtynm K 3J€KTPOHHBIM HCTOYHUKAM, MPEJCTaBICHHBIM B (Qopme
AIIEKTPOHHOTO  JIOKYMEHTa, ayauodaiima B  ¢oHae OUONIMOTEKM WM  3JIEKTPOHHO-
OMOIMOTEYHBIX CHCTEMAX.

Y4yeOHo-MeToanueckoe obecredeHne oOyueHuss wuHBanmuaoB u jun ¢ OB3 mo
JTUCIUIUIMHE TIPelyCMaTpUBaeT MpeaocTaBieHne nHdopmanuu B hpopMax, afanTHPOBAHHBIX K
OTPaHUYEHUSAM X 370POBbS U BOCIPUSATHS HH(POPMALIUN:

JUTSL JTUL] C HapYUIEHUSIMH 3PEHUS:

— B IeYaTHOH (hopMe yBEIUUYEHHBIM HIPUPTOM;

23



— B (QopMe 3IIEKTPOHHOTO IOKYMEHTA,

— B ¢opMme ayanodaiina;

JUISL I C HAPYUICHUSIMU CIIyXa!

— B TIIEYATHOH (opme;

— B (opme 2IEKTPOHHOTO TOKYMEHTA.

JUISL JIUL] C HapYLIEHUSIMU OIIOPHO-/IBUTATENILHOTO arnapara:

— B Me4YaTHo# dopme,

— B (opMe 3IIeKTPOHHOI'O IOKYMEHTA,

— B ¢opme ayaunodaiina.

9.3 IlepeueHb Yy4eOHBbIX wu3gaHuii, VHTepHeT-pecypcoB, 10NMOJHUTEILHOMN

JUTEepaTypbl

©CoNok~wWNE

OcHOBHBIE HCTOYHHKH

1. UBanoB, B. I'. Opranunueckas xumus. Kparkuii kypc [DnexTpoHHbId pecypc]:

VYuebHnoe nmocodue / B. I'. Banos, O. H. I'eBa. — Mocksa: KYPC, HUILl UHOPA-M,
2015. — 222 ¢. — Pexxum mocryna: http://znanium.com/catalog.php?bookinfo=459210

Usanos, B. I'. Heopranuueckass xumus. Kpatkuit kypc [DIeKTpoHHBINH pecypc]:
yuebHoe nocobue / B.I'. UBanos, O.H. I'eBa. — Mocksa : KYPC: HULl UH®PA-M,
2014. — 256 c¢. — Pexxum pocryma: http://znanium.com/bookread.php?book=458932

JlonoJiHUTEeIbHbIEe HCTOYHUKH
Kysbemenko, H.E. Hauana xumun [DnekTpoHHBIH pecypc] : yuebnoe mocobue / H.E.
Kysbpmenko, B.B. Epemun, B.A. IlonkoB. — 16-e., gom. u mepepad. — Mocksa:
JlaGopatopust 3Hanmii, 2016. — 707 c. — ISBN 978-5-00101-400-3. — Pexum
noctyna: https://e.lanbook.com/book/84084

2.TlerpoBckast, H. A. Xumus [DnextpoHHsIi pecypc] : npaktukym / H. A. TlerpoBckast. —

Maruauroropck: MI'TY  wum. TI'.M. Hocosa, 2017. - Pexum pgocrymna:
http://192.168.20.34/marcweb2/MObjects.asp

HNuTepHeT-pecypcnl
WWw.pvg.mk.ru (onmummnuana «Ilokopu BopoObeBbI TOpHI).
www.hemi.walts.ru (O6pa3zoBaTenbHBIN CaUT JUISI IIKOJBHUKOB «XUMUS).
www.alhimikov.net (O6pa3oBaTenbHbIil CAiT IS IIKOJTBHUKOB).
WWW.chem.msu.su (DaeKTpoHHast ONOIMOTEKa IO XUMHH).
www.enauki.ru (MuaTepaer-usnanue st yaureneil «ECTeCTBEHHbIC HAYKHY).
www.1lseptember.ru (meToauueckas razera «1 CEHTAOpS»).
WWW.hvsh.ru (xypran «Xumus B IIKOJIE))
WWW.N]].ru (kypHai «XUMHUS U KU3HBY)
www.chemistry-chemists.com (37eKTpOHHBIH KypHaT «XUMHUKH U XUMHSI»).

Jlureparypa AJiq npenojaaBaresen
[Ipukaz MunucrepctBa obpaszoBanus u Hayku P® ot 17.05.2012 Ne 413 «O6
YTBEpXKACHUH  (PelepaJbHOr0 TOCYAapCTBEHHOrO  00pa30BaTeNbHOrO  CTaHAapTa
cpeaHero (MOTHOT0) 00IIero 00pa3oBaHUS Y.
[Tpuxa3z MunuctepctBa oOpa3zoBanus U Hayku PD ot 29.12.2014 Ne 1645 «O BHeceHuun
u3MeHeHuit B [Ipuka3z Munucrepcta o6pazoBanus u Hayku PO ot 17.05.2012 Ne 413
“O06 yrBepxkaeHUU GeaepabHOTO TOCYAapPCTBEHHOTO 00pa30oBaTEIBLHOTO CTaHIApTa
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http://znanium.com/catalog.php?bookinfo=459210
http://znanium.com/bookread.php?book=458932
https://e.lanbook.com/book/84084
http://192.168.20.34/marcweb2/MObjects.asp
http://www.pvg.mk.ru/
http://www.hemi.walts.ru/
http://www.alhimikov.net/
http://www.chem.msu.su/
http://www.enauki.ru/
http://www.1september.ru/
http://www.hvsh.ru/
http://www.hjj.ru/
http://www.chemistry-chemists.com/

cpeaHero (TMOTHOT0) 00IIero 00pa3oBaHus .

[Tucemo JlemapTamMeHTa TOCYJAapCTBEHHON TOJUTHUKH B cdepe MOATOTOBKH PadOUunx
kanapoB u IO Munobpnayku Poccun ot 17.03.2015 Ne 06-259 «Pexomenmauuu 1o
OpraHu3alliy TOJIYUYEHHsI CpeIHEero oOImero oOpa3oBaHHUS B Tpeaeiax OCBOCHHS
00pa3oBaTeNbHBIX IMPOTPAaMM CpEIHEro MpodeccHoHalbHOr0 00pa3oBaHUS Ha 0ase
OCHOBHOro  oOmiero  oOpa3oBaHus C  ydeToM  TpeOoBaHMil  (eaepabHBIX
TOCY/IapCTBEHHBIX O0OPa30BATEIBHBIX CTAHIAPTOB W TMOJIy4aeMOW Mpodeccuu HUiu
CHENHUATBHOCTH CPEAHETO TPOPECCUOHATHFHOTO 00PA30BAHHMSIY.

INabpuensu O. C., JlpicoBa I'. I'. Xumus: kHura s mpenojaBarens: y4ue0.-MeToj.
nmocobue. — M., 2012.

Ia6puenssa O. C. u ap. Xumus ais npodeccuil M crenuaibHOCTEH TEeXHUYECKOTO
npoduist (3JIEKTPOHHOE MPUIIOKEHHUE).
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[Tpunoxenue 1

AKTUBHBIE U UTHTEPAKTUBHBIE METO/bI OBYUYEHUSA

1. AKTuBHBIE U

HHTCPAKTUBHBLIC  MCTO/bL

TCOPCTUUYCCKUX U MMPAKTHUICCKUX 3aHATHI:

UCIIOJB3YIOTCS IIPU  IPOBEACHUU

Pasznen/rema

HpI/IMeHHCMHC AKTHUBHBIC U
HWHTCPAKTUBHBLIC MCTObI

Kpatkas xapakrepucTtuka

Pazgea 1. Heopranuuyeckasi Xummusi.

Tema 1.2
Ileproanueckuii 3aK0H
Y NIEpUOJINYECKASI CUCTEM
Jd.N.Menneneesa.
Ctpoenue aToma

Pabota B Mukporpymmax:
CrpoeHue aToma.
PannoakTHBHOCTS.

Kaxnas rpynna oOydaroumxcs
JOJDKHA PEIIUTh OJJHY MPoOIeMy,
OCHOBBIBAsICh Ha 3HAaHUU
TEOPETUYECKOI0 MaTepuana u
HPEIOI0KEHUH, BBIIBUTAEMBIX
YJIEHAMU TPYIIIIbL:

- 3aKOH paJMOaKTUBHOIO pacnasa.
- buonorudeckoe nelicTBue AAEPHBIX
W3JTyYEHUM.

- [IonaTHe 0 no3€ u3nydeHus u
cHocoOBI 3aLUThI OT U3ITYYECHUH.

Tema Ne 1.3.

AHanu3 KOHKPETHOU

OOcyXIeHne BOIPOCOB:

CtpoeHue BemiecTna. CUTYalluu — 3aBHCHMOCTH CBOWCTB BEUIECTB OTl
XUMHUYECKast CBSI3b. TUTIA XUMUYECKOHN CBSI3U
— AunotporHble MOAU(PHUKAIIUN
yriaepoaa
— AmnorponHbie MOAUPUKAIIIT
dbocdopa.
Tema Ne 1.5. CemuHap: 1. ITonroroBka k ceMuHapy
Knaccudukanms «Heopranuueckue 2. O0cyx/IeHHe BOIPOCOB CEMUHApa:
HEOpraHMYeCKuX COEIMHEHUS» a. XapaKkTepHCcTHUKa OTAETbHBIX

COCTUHEHUN U
HUX CBOMCTBa

KJIACCOB HEOPTAaHUYECKHUX BEUIECTI
(ompenenenue, KaccUpUKaLUs,
CBOWCTBA).

6. CpaBHEHHE KHCIOTHO-OCHOBHBIX
CBOﬁCTB OKCHUIO0B U FI/IHpOKCI/II[OB.

B. I'eHeTMyeckas B3aMOCBA3b
KJIACCOB HEOPTaHUYECKHUX
CO€OUHEHMH.

Pa3nen 2. Opranuyeckasi XuMusl.

Tema 2.2.
YrieBonopoasl U UX
MPUPOIHBIE HCTOUHUKH

KommexkTuBHas MBICIUTEIbHA
ACATCIIBHOCTD

Ha nepBom sTane kaxxmas rpymma
M3Y4aeT U XapaKTEpPU3yeT OTIENIbHbIE
KJIACChl YTJIE€BOJIOPO/IOB, 3aIOJIHSS
CPaBHUTENBHYIO TaOJIHILY.

Ha BTOopoMm 3Tane - aHanu3 o0Imumx
npo6JeM: MpUMEHEHHE YIIeBOA0POIQ
B [IPOMBIIIJICHHOCTH.

Tema Ne 2.3.
Kucnoponcoaep:xamne
OpraHUYeCcKHe
BEISCTBA

Huckyccus
«Tonb3a 1 Bpea 3TaHOIA»

OOcyxaeHue Bomnpoca:
[TpumeHeHne CTUPTOB B HAPOTHOM
xozsicTse. [locnencTBus
AJIKOTOJIM3Ma.
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[Ipumensiemble aKTUBHBIE U
Paznen/Tema Kparkas xapakrepuctuka
WHTEPAKTUBHBIE METOIbI
Tema Ne 2.4, Ananus KOHKPETHBIX | OOCYK/IEHHE B MUKPOTPYIIITAX:
A3oTconeprxalue CUTYyaLui: - Uro takoe BA /Ip1?
OpraHUYeCcCKHUe - buonornuecku axTuBHBIE | - 3a WIK TPOTUB NpuMeHeHust bAJloB
coeaunenus. [lonumepsl| 106aBKH
3aHATHUH:

[Tpunoxxenue 2

NEPEYEHb IPAKTUYECKHNX/JIABOPATOPHBIX 3AHATUM

Conep:xkanue o0yueHust TeMbl NPAKTUHYECKUX/TA00PATOPHBIX KosnuyecTBo
3aHATHH 4acoB
Pa3znea 1. HEOPTAHUYECKAS XUMMUS
1.2. Ilepunoauueckuii 3akoH | CocTaBiaeHUE 3JIEKTPOHHBIX U 3JIEKTPOHHO- 2
U TIepUOINYECKas cucremMa | rpaguueckux GopMysl aTOMOB XUMHUECKUX
JA.".Menneneesa. 3JIEMEHTOB. XapaKTEPUCTUKA HIEMEHTOB C
Ctpoenue aToma Y4€TOM MECTOHAXOKJIEHUS B IEPUOANYECKON
CHCTEME.
1.4 Bona. PacTBOpBI. Peakuuu nonHoro oomena. Mcneiranue 2
DIIEKTPOTUTHIECKAS pacTBOPOB COJIEH UHIUKATOPAMH.
JMCCOIAIHAS
1.5 Knaccuduxanus KauecTBeHHbBIE peakIy Ha XJIOpUI-, Cylbdat-, 2
HEOPTraHUYECKHUX CUJIMKAT- U KapOOHAT- aHUOHBI.
COE€IUHEHMH B UX CBOMCTBA
Paznen 2 OPTAHUYECKAS XUMMUS
2.2 YrneBoaopoasl U UX CocraBieHue CTpYKTYpHBIX (hopMyIt 2
MPUPOTHBIE UCTOYHUKU OpPTraHWYECKUX BEIIECTB U UX U30MEPOB.
2.3 Kucnopoacoaepxamue | MccnegoBanue CBOMCTB OTHOATOMHBIX U 2
OpTraHUYECKUE BEIIECTBA MHOT'OaTOMHBIX CIIUPTOB (3TaHOJA, TIUIEPUHA).
HccnenoBanue CBOMCTB YKCYCHOM KUCIOTHI.
KadecTBeHHbIC peakiy Ha aabJIETHIBI U
YTII€BOJIBI.
2.4 Azotcoaepikaiue KadectBeHHBIC peakiinu OETKOB. 2
OpraHUYEeCcKHe
coequHenus. [lonumepsl.
UTOI'O 12
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JIMCT PETUCTPAIIAA U3SMEHEHHW Y TOMTOJTHEHU

Ne Paznen Kpartkoe coaeprkanne nu3MeHEHU s/ TOTTOTHCHHS [ara, IMoamuce
/1 paboueit Ne mpoTokonapeacenaresn
nporpa gacemanus [1K| s 1K
MMBI
PaGouast mporpamMma yueOHON JUCITUTUTMHBI «XAMHSI
aKkTyanu3upoBaHa. B pabouyio mporpaMMmy BHECEHBI
CJIETYIOIINE U3MEHEHUS:
1 Tutynb Ha ocnoBanum mnpukaza pexropa PI'BOY BO [12.09.2018 r.
HBIN “MITY wum. I''MI. HocoBa” Ne 10-30/465 ot |[IpoTokon Ne >y
JIUCT 17.07.2018 r. TekcT “MHMHUCTEPCTBO O0Opa30BaHUA H 1 7 )
HayKl~ 3aMEHUTh Ha TEKCT “MUHHUCTEPCTBO HAyKH U
BEICIIEro oOpa3oBanus Poccuiickoit denepanun”
2 |9. YuebHo- B cBa3m ¢ 3akmodyeHueM  KOHTpakToB  co [12.09.2018r.
METOJUYECK| CTOPOHHUMHU IMEKTPOHHBIMU oubmnoreunsiMu |[Ipotokon Ne >y
oe U cucremamu  “FOpaiir” ([Jorosopel IOpaiitr 3bC 1 7 )
marepuasnbH|  Www.biblio-online.ru  NeJ[-1096-18, NeJ[-1097-18),
o- “BOOK.RU” (HoroBop KnoPyc wmemma OBbC
rexunueckog BOOK.ru  Nel8493307/1-1093-18)  pazmen 9.
pOecriedeHne  Y4eOHO-METOAMYECKOE M MaTepHaIbHO-TEXHHUECKOE
porpaMm obecrneyeHre mporpaMM yueOHOM TUCIUIUIMHBI TyHKT
yueOHoH «[lepeuenp yueOHBIX u3naHui, HTEpHET-pecypcoB,
MUCIUIUIMHB]  JOTIOJHUTEILHON JIMTEpaTypbl» YHUTaTh B HOBOH

pelaKiuu:
OcHoBHasi IuTEpaTypa

1. CyBopos, A. B. O0miast 1 Heopranuyeckass XuMusi B

2 1. Tom 1 [DnexkTpoHHBIN pecypc] : y4eOHUK AJis

cpenHero  mpodeccHoHanpHOro  obpa3oBaHums /
A. B. CyBopoB, A.Bb. Hukonbckuii. — 6-¢ wu3m.,
ucnp. u gon. — Mocksa . M3narenscrBo IOpaiir,
2018. — 292 c. — (ITpodeccronanpHOE
oOpazoBanue). —  ISBN 978-5-534-02180-6. —
Pexum JIOCTYTIa: https://biblio-

online.ru/bcode/421329

. CyBopos, A. B. O6mas u Heopranuueckasi XuMusi B

2 1. Tom 2 [DOnekTpoHHBIN pecypc] : y4eOHMK JUIs

cpenHero  mpodeccuoHaIbHOTO  OoOpa3oBaHus /
A. B. CyBopoB, A.b. Hukonbckuii. — 6-¢ wu3.,
ucnp. u jgon. — Mocksa : U3narensctBo IOpaiir,
2018. — 315¢c. — (ITpodeccronanpHoe
obOpazoBanme). —  ISBN 978-5-534-02182-0. —
Pexum JIO0CTyTMa! https://biblio-

online.ru/bcode/421330

. Kamunnuckuii, B. A. Oprannueckass XUMus : TECTOBBIE

3a/laHusl, 3aJ1a4¥, BOMPOCH! [DJIEKTPOHHBIN pecypc|:

yaeOHOe nocobue TUTST CpeIHero
npodeccuoHaIbHOTO o0Opa3oBaHus /
B. A. Kamunckuii. — 2-¢ wu3A., UCOpP. U JIOM. —

Mockga : HUznarensctBo FOpaiit, 2018. — 289 ¢. —
(ITpoeccronansroe obpazoBanue). — ISBN 978-5-
534-02899-7. — Pexum pgoctyma: https://biblio-
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https://biblio-online.ru/bcode/421329
https://biblio-online.ru/bcode/421329
https://biblio-online.ru/bcode/421330
https://biblio-online.ru/bcode/421330
https://biblio-online.ru/bcode/415251

online.ru/bcode/415251
JlonotHUTeILHAS JTUTEPaTypa

1. ITerpoBckas, H. A. Xumus [DnekTpoHHBIH pecypc] :
npaktukym [uist CI10] / H. A. TlerpoBckas ; MI'TY.
- Marnutoropck : MI'TY, 2017. - 1 31eKTpoH. OMNT.
JTUCK (CD-ROM). — Pexum JIOCTYyTIA:
https://magtu.informsystema.ru/uploader/fileUpload?
name=S123.pdf&show=dcatalogues/5/8806/S123.pd
f&view=true . —- MakpooOBEKT.

2. Caenxo, O. E. Xumus . YueOHUK IS KOJUICIKEN.
OO6meoOpa3oBarenbHas  MOAroToBKa [ Tekcr]
yuebnuk s CIIO / O. E. Caenko. - PocToB-Ha-
Hony : ®enukc, 2018. - 283 c. - ISBN 978-5-222-
29752-0

9. Yuebuo-
METOIMYECK
oeu
MaTepuaibH
o-
TEXHUYECKO
e
obecreueHu
€ MporpaMm
yaeOHo
ITUCLIUTIIINH
bl

B cBsi3u ¢ oOHOBIIEHHEM TIAT(HOPMBI AIIEKTPOHHON OMOIMOTEYHOM
cucrteMmbl ‘“3HaHuym” paznen 9 Pabouell mporpamMMbl 4YHTaTh B
HOBOW pelaKIyH:
OcHoBHas JIuTEpaTypa

1. Cysopos, A. B. O6mas u Heopranudeckas Xxumus B 2 T. Tom
1 [OnekrpoHHblii  pecypc] yu4eOHHK UI1  CPeJHEro
po(eCCHOHATHHOTO oOpaszoBaHus / A. B. CyBopos,
A. b. Hukonbckuii. — 6-¢ wm3m.,, ucmp. u jgon. — Mocksa :
WznarensctBo IOpaiit, 2018. — 292 ¢c. — (IIpodeccuonanbroe
obpazoBanue). — ISBN 978-5-534-02180-6. — Pexum goctyna:
https://biblio-online.ru/bcode/421329
2. CygBopos, A. B. O0miast u Heopranudeckasi XuMus B 2 T. Tom
2 [OnexTpoHHBIH  pecypc] y4eOHHK Ui CPEIHEero
po(eCCHOHATHHOTO o0Opa3oBaHUs / A. B. CyBopos,
A. b. Hukomeckuit. — 6-¢ wu3m., uwemp. W gom. — Mocksa :
WznarensctBo IOpaiit, 2018. — 315 c. — (IIpodeccnonanpHoe
obpazoBanue). — ISBN 978-5-534-02182-0. — Pexum goctyma:
https://biblio-online.ru/bcode/421330
3.  Kamunckmii, B. A. Opranmueckas XuUMHUS TECTOBBIE
3a/laHusl, 3aladd, BOMPOCH [DIEKTPOHHBIN pecypc]: ydeOHOE
mocobue Juis cpeaHero npodhecCHOHaIbHOro o0Opa3oBaHus /
B. A. Kamuuckmit. — 2-¢ u3a., ucnp. u jJoin. — Mocksa
WznarensctBo IOpaiir, 2018. — 289 c. — (IIpodeccruonanbruoe
obpaszosanue). — ISBN 978-5-534-02899-7. — Pexum goctyna:
https://biblio-online.ru/bcode/415251

JlonoJIHNTEeIBHAS JIUTEPATYPa
1.Metposckas, H. A. Xumus [DneKTpoHHBIH pecypc] : MPaKTHKyM
[ CIIO] / H. A. Iletposckas ; MI'TY. - Marautoropck : MI'TY,
2017. - 1 anekrpon. ont. auck (CD-ROM). — Pexum nocryma:
https://magtu.informsystema.ru/uploader/fileUpload?name=S123.p
df&show=dcatalogues/5/8806/S123.pdf&view=true . -
MaxpooOBeKT.
2.Caenxo, O. E. Xwumus VYueOHuk I KOJUICKCH.
O6ureobpasoBarensHas noaroroska [Tekcr] : yuebuuk st CI10 /
0. E. Caenko. - Pocros-Ha-/lony : ®enukc, 2018. - 283 c. - ISBN
978-5-222-29752-0

11.09.2019 1.
IIpotokon Ne 1
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\

9. Yuebno-
METOINIECKOE
u
MarepualibHO-
TEXHUYECKOE
obecrneueHne
porpamMmm
yaeOHoit
IUACLUTIIINHBI

B cBs13u ¢ 00HOBIIEHIEM MaTEpHATTBHO-TEXHIUECKOTO 00eceueHHs
IL. YuebHo-MeToquIecKoe u MaTepUalbHO-TEXHUUECKOE
obecrieueHne MporpaMM yaeOHO! TUCIUILIUHEI

Kabuner EcTecTBeHHOHAYYHBIX AUCIMIUINH

VYuebnast ayauropus Ul TPOBENCHMS Y4YEOHBIX  3aHSATHH,
NPAaKTHYECKUX M J1a0OpaTOPHBIX 3aHATHH, A TPYNIOBBIX U
WHAWBUIYaNbHBIX KOHCYJbTAlUi, OIS TEKYLETO KOHTPOIS U
MIPOMEXXYTOYHON aTTECTALINH.

Pabodee mecTo mpenogaBaTensi: IepCOHATLHBIN KOMITBIOTED;

16.09.2020 1.
IIporokoin Ne 1

100
\
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paboune Mecta 00ydaromuXcsi, J0CKa yueOHast, yaeOHas MeOeb;
MS Windows (moamucka Imagine Premium) morosop [-1227-18
ot 08.10.2018, cpok neiicteus: 11.10.2021;

Calculate Linux Desktop cBobGogHo pacmpoctpansemoe [10
(https://www.calculate-linux.org/ru/), cpok neHcTBUs: GECCPOUHO;
MS Office Nel135 ot 17.09.2007, cpok neiictBusi: 6eccpodHo;

7 Zip cBoboxno pacupoctpansiemoe (https: //www.7-zip.org/), cpok
JeUCTBHS: OECCPOUHO

Jlabopartopust Xumun;

VYuebHast ayauropus Uil TPOBENEHMS Y4YEOHBIX — 3aHSATHH,
NPaKTHYECKUX M JIa0OPaTOPHBIX 3aHATHH, IS TPYMIOBBIX U
WHIUBHUIYAIBHBIX KOHCYJBTALMH, JUISI TEKYIIEro KOHTPOJS |
MIPOMEXKYTOYHOH aTTECTaIIH.

Pabouee mecTo mpenogaBaTens: IepCOHATBHBIN KOMITBIOTED;
paboune Mecta oOydaromuxcs, Jocka yaeOHas, yaeOHas MeOens;
Maxker  gmemonctpammoHHBIH  "LlenTpudyra", TemaTHueckue
IUTAKATHI M TaOJIULIBL

Bechbl TeXHHYECKHE C pa3HOBECAMU;

Becbl anekTpoHHBIE yueOHbIE 10 2 KT;

Becsl kBagpaTHbIE;

OKCHUKaTOPHI;

CyluIKu HaCTEHHBIE,

Kpbika ¢ BeITsDKKOM (s BeITsDKHOTO Inkada Ne01380750),
(200*660*3500 MMm;

Turmu ¢papdopossre Hu3KHE Ne3;

Llxads! Wit mocyasl ¥ 000pyJOBaHUS;

kad mms xpaHeHWS XUMHYECKHX peakTuBoB, (450%900*2100
MM.);

LlIxads! cynmimsHbIe;

LIWmnus! TUTebHELE;

[xad BHITSHKHON ¢ MOHKOM;

Hancraska ans crona;

Buckozumerpst BITK;

Cnuprosku CJI-2;

MS Windows (moamnucka Imagine Premium) norosop /[-1227-18
ot 08.10.2018, cpoxk neiictus: 11.10.2021;

Calculate Linux Desktop cBobGogHO pacmpoctpansemoe [10
(https://www.calculate-linux.org/ru/), cpok aeicTBus: GecCpPOUHO;
MS Office Nel135 ot 17.09.2007, cpok neiictBus: 6eccpodHo;

7 Zip cBobomno pacnpoctpansiemoe (https: //www.7-zip.org/), cpok
JefcTBus: 6eCCPOYHO;

9. YyebHo-
METOIUYECK
oeu
MaTepHabH
o-
TEXHHUYCCKO
e
obecrneueHn
€ mporpamm
yueOHOH
JIACLUAILINH
bl

B cBa3m c 3akirOueHHMEM KOHTPAaKTOB CO  CTOPOHHHMH
ANIEKTPOHHBIMK OuOIMoTeyHbiMu cucteMamu “FOpaiit” (KoHTpakT
No K-55-20 ot 25.08.2020 r. OOO «27eKTpOHHOE H3aTEIHCTBO
FOPAT», 01.09.2020 r. mo 31.08.2021 r.) pasmen 9 paGoueii
MPOrpaMMBbl YUTATh B HOBOH peIaKLIUK:

OcHoBHas1 IMTepaTypa
1. CyBopos, A. B. Obmas u Heopranndeckass xumusi B 2 T. Tom 1

[OnexTponnslii  pecypc] : y4eOHMK  1uIs CPEIHEro
IpodeCCHOHANBEHOTO obpazoBaHus / A. B. CyBopos,
A. b. Hukonbeckuii. — 6-¢ wu3n., ucmp. W gorn. — Mocksa :
WznarensctBo Opaiir, 2018. — 292 c. — (Ilpodeccnonambaoe

obpazosanue). — ISBN 978-5-534-02180-6. — Pexum nmocryna:
https://urait.ru/bcode/421329
2. Cysopos, A. B. O6mias 1 Heopranndeckass Xumus B 2 T. Tom 2

[OnekrponnbIii  pecypc] : y4eOHUK  JIs CpelHero
npodeccuoHaTLHOTO obpazoBaHus / A. B. CyBopos,
A. b. Hukonbsckuit. — 6-¢ wu3g., wmcmp. u  gom. — MOCKBa |
WznarensctBo IOpaiir, 2018. — 315 c¢. — (IIpodeccronanbaoe

obpaszoBanue). — ISBN 978-5-534-02182-0. — Pexum goctyna:
https://urait.ru/bcode/421330
3. Kamwunackuii, B. A. Oprannyeckas XUMUsI : TECTOBBIC 3aJaHUS,

16.09.2020 .
IIpotokon Ne 1
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3a7a4M, BONPOCH! [DIEKTPOHHBINA pecypc]: yueOHoe mocobue s

CpeHero npodeccHoHATBHOTO obpazoBaHus /
B. A. KamuHCKmMif. — 2-¢ w3x., HWcrnp. W gom. — MockBa
WznarensctBo IOpaiit, 2018. — 289 c. — (IIpodeccrnonansroe

obpazosanue). — ISBN 978-5-534-02899-7. — Pexum noctyma:
https://urait.ru/bcode/415251

JonojHuTeIbHAS JUTEPATYpa
1. IMerpoBckast, H. A. Xumus [DneKTpoHHBIH pecypc] : IpaKTHKyM
[ms CIIO] / H. A. Ilerposckas ; MI'TY. - Marauroropck :
MI'TVY, 2017. - 1 saektpoH. omnt. muck (CD-ROM). — Pexum
JocTyna:
https://magtu.informsystema.ru/uploader/fileUpload?name=S123.p
df&show=dcatalogues/5/8806/S123.pdf&view=true . -
MaxpooOBeKT.
2.Caenxko, O. E. Xwumuma . VYueOHMK [ KOJUIEIKEH.
O6eobpasoBarensHas moarotoska [Tekcer) : yuebuuk s CITO /
0. E. Caenxo. - PocroB-na-/lony : @enmnkc, 2018. - 283 c. - ISBN
978-5-222-29752-0
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