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PaGowas mporpamMma ydeOHOW JUCHMIUIMHBI pa3paboTaHa Ha OCHOBE
denepanbHOTO rOCYAAPCTBEHHOTO 00Pa30BaTEILHOTO CTaHAAPTa CPEAHETO 00IIEro
oOpa3oBaHusi W TPUMEPHOW MPOTpaMMbl 0OIIE00pa30BaATEIHLHON YyUeOHOM
JTUCIUATIIMHBI « XUMUS J1J1s1 PO PecCcruoHaTbLHBIX 00pa30BaTeIbHBIX OpraHu3 allui,
pexkoMeHa0BaHHO M DeepaTbHBIM rOCyAapCTBEHHBIM aBTOHOMHBIM YUPEXK ICHUEM
«DenepanbHbIN UHCTUTYT pa3BuTUsl oopazoBanus» (PI'AY «DUPO») B kauecTBe
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Paccmotpeno CornacoBaHo YTBepxkaao

[IUKIOBOM KOMHCCHEN 3am. mupekropa o YP 3am. mupekropa o YP
00111e00pa30BaTENbHBIX U COMATBHO- / E.E.bakamoBa / H. B. Beipy4aeBa
YKOHOMHUYECKUX JUCIIUIIINH) «31» aBrycra 2020 r. «31» aBrycra 2020 r.

[Iporokon 3acemanms Ne 1

Ot «31» aBrycra 2020 r.
[Ipencenarens NUKIOBONM KOMUCCUHU
/ Topnosa E.B.

Paccmotpeno

LUKIOBOM KOMHCCHEH
00111e00pa30BaTENbHBIX U COIMAIBHO-
SKOHOMMYCCKUX JTUCLUUILINH
[Iporokon 3acemanus Ne 1

Ot «_ » aBrycra 201 .
[Ipencenarens HUKIOBONM KOMUCCUU

/

PaccmoTtpeno

[IUKIIOBOM KOMHUCCHEN
00111e00pa30BaTENbHBIX U COIMAIBHO-
SKOHOMHUYECKUX AUCLIUIIINH
[IpoTokoun 3acemanus Ne 1

Ot «_ » aBrycra 201 .
[Ipeacenarens MUKIOBOM KOMUCCUU

/

Paccmotpeno

LAKIOBOI KOMHCCHUEHN
00111e00pa30BaTENbHBIX U COLIMATBHO-
SKOHOMMYECKHUX JTHACIIUILINHY
[TpoTokon 3acenanus Ne 1

Ot «_ » aBrycra 201 .
[Ipeacenarenb UKIOBON KOMUCCUH

/

Opranuzanus-paspadorunk OOITL: OTAIIOY «benropoackuii MHIYCTPUATbHBINA KOJIEIK
CocTaBUTEIb:
Copoxuna I''1.., npenonaBarens OI'AIIOY «benropoackuil MHIyCTpUaIbHbIN KOJUIEIDK»
Peuensent: (6nympennuii)

I'opnosa E. B., npenoaasatens OI'AIIOY «benropoackuil HHAYCTPUATIBHBIN KOJUIEIK




COIAEPKXAHUE

. IACIIOPT  PABOYEA  TPOTPAMMBI  YYEBHOM
TACHATLTAHBI

CTPYKTYPA U COJAEP)KAHUE YYEBHOM JUCIATIIUHBI

. YCIOBMSI  PEAJIMBAIIMA  PAB OYEH TPOI'PAMMBI
YYEBHOU JUCIIMITVIMHBI

. KOHTPOJIb W OHLEHKA PE3YJIBTATOB OCBOEHUA

YYEBHOM TUCIUATIINHBI

23

26



1. IACIIOPT PABOYEW IIPOI'PAMMBbI YUEBHOU JIUCIUILTAHBI

V.12 HAYYHAS KAPTUHA MUPA
(B TOM 4YMCJIe XHMHSA)

1.1. O6aacTb npuMeHeHusi pado4eil NporpaMMbl

Pabouas mnporpamma ydeOHON AUCUMIUIMHBI SBISIETCS YacThiO MPOrPaMMBbI
noAroToBkH crieruaicToB cpeanero 38eHa (IIIICC3) B cootrBercTBUn ¢ PI'OC 1m0
CIEUAILHOCTU ~ cpeaHero  mnpodeccuoHampHoro  obpaszomanus  15.02.09
«AnauTHBHBIE TeXHOJOTUM». Pabodas nmporpamMma yuyeOHON AUCTUILTUHBI MOYKET
OBITh MCTOJb30BaHa 10 MPOrpaMMaM KypCOBOW MOJTOTOBKH, MEPENOATOTOBKU U
MOBBIIICHUST ~ KBaMpukanmuu 10  HamparieHutro  15.02.09 «AnautuBHBIC
TEXHOJIOTHUI .

1.2. MecTO AMCUMILVIMHBI B CTPYKTYPe NPOrpPaMMbl HIOATOTOBKH CIIE AU CTOB
cpeaHero 3BeHa: yuyeOHas aucuuruimHa Hayunas kapTthHa mupa (B TOM 4uCIe
XUMHUS1) OTHOCHTCS K 00111e00pa3oBaTeIbHOMY IIMKJTYy OCHOBHOM Mpo¢hecCHOHAThHOM
00pa3oBaTeIbHOM IPOTPAMMBI

1.3. Heau u 3axa4yu y4eOHOW JUCHUILUIMHBI— TPeOOBaHUS K pe3yJbTaTam
OCBOEHMSI y4e€OHOI AUCIUILTIMHBI:
B pesynbrare nuzyuenus yueOHOM TUCIUTUIMHBL 00YYarOIIUNCS JOJDKEH:

3HATH/IOHMMATh/yMeTh

- 3HATBONPEICICHUE U ONIEPUPOBATH CJICTYIOMUMU XUMUYECKUMHU MTOHSITUAMU:
BEILIECTBO, XUMUYECKHUI 3JIEMEHT, aTOM, MOJIEKYJIa, OTHOCHUTEIbHbIE aTOMHAs
U MOJIEKYJIApHAsi MAacChl, UOH, aJUIOTPOIHS, U30TOIbI, XUMHUYECKas CBS3b,
AJIEKTPOOTPULIATENBHOCTD, BAJIEHTHOCTb, CTENEHb OKHUCIIEHUS, MOJIb,
MOJISIpHasE Macca, MOJISIpHbIM 00bEeM Ta3000pa3HbIX BEILIECTB, BELIECTBA
MOJIEKYJIIPHOTO M HEMOJIEKYJSIPHOTO CTPOEHUS, PACTBOPHI, AJIEKTPOJUT U
HEJJIEKTPOJIUT,  DJEKTPOJMTHYECKAs  JHCCOLMALMS,  OKUCIUTENb U
BOCCTaHOBUTENb, OKUCJICHUE U BOCCTAHOBIICHHE, TETNIOBOM 3PPEKT peaKkLnu,
CKOPOCTh XMMHYECKOM PEaKIMU, Karallu3, XUMHUYECKOE PaBHOBECHE,
YIAEPOIHBIN CKeNeT, (YHKIIMOHATIbHAS TPYIINa, ©30MEPUs, TOMOJIOTHS;

- (opmyaupoBaTth 3aKOHOB COXPAaHEHHsS] MacChl BEIIECTB M IOCTOSIHCTBA
COCTaBa BEILIECTB;

- NOHUMATbh MPUYMHHO-CJICJICTBEHHON CBSI3M MEXAY COJEPKAHUEM HTHUX
3aKOHOB ¥ HaMCaHUEM XUMHYECKUX POPMYI U ypaBHEHHIA,

- NOHUMATBL DJBOJIOLUMOHHOM CYIIHOCTA MEHJEIEEBCKOM M COBPEMEHHOU
dbopMyupoBOK nepuoauueckoro 3akoHa J[. I. Menneneena;

- 3HaThb (UBUYECKUNA CMBICT CHUMBOJMKH TIEPUOJUYECKON  TaOIHUIIBI
xuMu4decKux aeMeHToB [l. 1. Menneneena;

- 3HATh 3aBUCHUMOCTh CBOWMCTB XMMHYECKHX BEIIECTB OT CTPOCHHUS aTOMOB
00pa3yroMX UX XUMHUYECKUX 3JIEMEHTOB;

- YMeTb XapakTepHU30BaTh BAKHEUIIINE TUIIbI XUMHUYECKUX CBSI3EH;



00BSICHATH 3aBUCUMOCTH CBOWCTB BEIIECTB OT MX COCTaBa U CTPOECHUS

KPUCTAUIMYECKUX peleToK. PopMyIMpoOBKa OCHOBHBIX ITOJIOKEHUM TEOPUHU

ANEKTPOJIUTUYECKON TUCCOLMALNA U XapaKTEPUCTUKA B CBETE 3TOU TEOPUU

CBOMCTB OCHOBHBIX KJIACCOB HEOPTaHNYECKUX COCTMHEHMN;

yMeTb XapaKTepHU30BaTb COCTAB, CTPOCHMUS, CBOMCTBA, IIOJNyYECHHE U

IIPUMEHEHNE BAXKHENIINX;

- yMeThb XapakTepu3oBarb COCTAB, CTPOEHUE, CBOWCTBA, IIOJNy4YEHUE W
IIPUMEHEHNSI BAXKHEMIIMX KJIACCOB YIJIEBOIOPO/IOB;

HCIO0Jb30BaTh B y4eOHOHU U PO (ecCHOHATbHOM e TETbHOCTH XUMUYEC KU €

TEPMUHBI U CUMBOJIBI;

00BSICHATH CYIITHOCTH XUMHYECKHUX MTPOLIECCOB;

KJIACCH(PUUUPOBATH BEUIECTBA U NPOLECCHI C TOUYKU 3PEHUS OKHCIICHHUS -

BOCCTaHOBJICHUS;

COCTABJATL YPABHEHUU pEAKUMKA C TMOMOIIBK METOAA DJIEKTPOHHOTO

OajaHca;

O00BSICHATH 3aBHCUMOCTh CKOPOCTH XMMHUYECKOW PEAKUHUHU U IIOJIOKECHUS

XUMHUYECKOTO PAaBHOBECHS OT PA3JIMUHbIX ()aKTOPOB;

BBINOJIHATL XUMUYECKUH SKCIIEPUMEHT B IIOJHOM COOTBETCTBHM C

npaBuJiaMy 0€30MaCHOCTH;

Ha0/1101aTh, (UKCUPOBATH U OMNUCHIBATh PE3YJbTAThl MPOBEACHHOTO

DKCIIEPUMEHTA;

yMeTb  CaMOCTOSITEIbHO  HCKaThb  XUMHUYECKYyI0  MHpOpMAIHUIO ¢

UCIIOJIb30BAaHUEM PAa3JMYHbIX UCTOYHUKOB (HAYYHO-TIOMYJSPHBIX W3/1aHUH,

KOMITBIOTEPHBIX 0a3 JaHHBIX, pecypcoB HTepHeTa);

HCMO0Jb30BATh KOMIBIOTEPHBIX TEXHOJIOTHM Ayt 00paboTKu U mepenayu

XUMHUYECKON HHPOPMAIIUU U €€ TIPEICTABJICHUS B PAa3IMUHBIX POopMax;

YCTAHABJIUBATb 3aBUCHMOCTb MEXJYy KAau€CTBEHHOW M KOJMYECTBEHHOU

CTOPOHAMH XUMHUYECKHX O0OBEKTOB U MPOIIECCOB;

pelaTbpacyeTHbIC 33]Ja4H IO XUMUYECKUM (GOpMYJIaM U YPaBHEHUSIM .,

Hcnoab3oBaTth nmpuoOpeTeHHbIE 3HAHUA M YMEHHUS B NPAKTHYECKO

JeSITeJIbHOCTH U IIOBCEIHEBHOM "KM3HMU .

00BSICHATH XUMHUYECKUX SIBIICHUM, MPOUCXOSAIIMX B NMPHUPOJE, OBITY U Ha
MIPOU3BOJICTBE;

onpeaeJsiTb BO3MOXHOCTEW NPOTEKAHUS XUMHYECKHUX MPEBPAIICHUN B
Pa3JIMYHBIX YCJIOBUAX;

c00JII0aTh [TPABUJIA 3KOJIOTUYECKU TPAMOTHOTO TOBEJAEHUS B OKP y KA IIEH
cpene;

OLEHNBATH BIIMSIHUE XUMHUYECKOTO 3arpsi3HEHUS] OKPYXKAIOMIEH Cpelbl Ha
OPraHu3M YeJIOBEKa U JPYTHUE KUBbIE OPTraHU3MbI;

€00J1101aTh NpaBuiia 6€30MacHOT0 0O paIIeHHs C TOPIOYUMHU U TOKCUIHBIMHU
BEIIIECTBAMH, JTA0OPATOPHBIM 000PYI0BAHHUEM;



e KpUTHYECKAsi OLEHKAa JOCTOBEPHOCTH XHMHUYECKOW wuH(pOopMarmu,
MOCTYMAIOMICH M3 Pa3HBIX HCTOYHUKOB.
OcBoenune coaepkanus y4eOHOW TUCIMIUIMHBI 00eCTIeYnBaeT JOCTIKEHUE
CTYJICHTaMHU CJICYIONINX Pe3yJabTATOB:

Ne

w/n Kon PesyabTaThl

JINYHOCTHBIE

UyBCTBO TOpJOCTH U  yBWOKEHUS K HCTOPUU U
JIOCTUKEHUAMOTEYECTBEHHOM XUMHAYECKOU HAyKU;
1 J1 XUMHUYECKH TPAMOTHOCIIOBEACHHE B MNPOQECCHOHATLHOM
NESATeILHOCT UM B OBITY NMPUOOPAIICHUN ¢ XUMHYECKUMH
BEIIIECTBAMHU, MaTepHaJiaMy UIIPOIIECCaMU

['oToBHOCTE K  MPOJOJDKEHHI0O  O0pa3oBaHUS |
MOBBIICHUAKBATH(PUKAITAN B n30paHHOM
poheCCHOHATBHONIEITEIbHOCTH 51 00BEKTUBHOE
OCO3HAHHE POJIM XUMHUYIECKUX KOMIICTCHITUI B ATOM

YMmenue HCIIOJIB30BaTh JOCTHKEHUS
COBPEMEHHOMXUMHUYECKOU HAayKU u XUMHYECKUX
3 JI3 TEXHOJIOTHHA JUTSATIO BBILIIEHUS cOOCTBEHHOTO
HUHTEIUICKTYaIbHOTO Pa3BUTHSB BBIOpaHHOU
npodeccuoHaIbHOM eI TEILHOCTH

MeTaHpeIlMETHI)Ie

Hcnionp3oBaHue Pa3IMIHBIX BUIIOB
MO3HAaBaTEIbHONICITEIbHOCTH u
OCHOBHBIXUHTEIICKTYaJTbHBIX onepanuii(moCTaHOBKU
3amaud, (QOopMynTMpOBaHWS THIIOTE3, aHATM3a HWCHUHTE3A,
CpaBHCHHS, 000011IeHN, CUCTEMATU3 AL,
BBISBIICHUSATIPUIMHHO-CJICACTBEHHBIX CBSA3EN,
MOWCKAAHAIOTOB,  (POPMYJIMPOBAHUS  BBIBOJOB)  JUIA
PEIICHUSATIOCTABJICHHON 3a7a4¥, TPUMEHEHHE OCHOBHBIX
METO0BIO3HAHUS(HAOIOICHNS, HAYYHOTO SKCIIEPUMEHTA)
JUISTU3YYCHHSI Pa3JMYHBIX CTOPOH XHUMHYECKUX OOBEKTOB
UTIPOIIECCOB, C KOTOPBHIMH BO3HHUKAET HEOOXOIMMOCTH
CTaJIKUBaThCS B MpoQeCcCHOHATLHOM cepe

Hcnonp3oBanne Pa3IMIHBIX VUCTOYHHUKOB LTS
MOJIyYCHUSAXUMUYECKOH HWH(GOpPMAIUK, YMEHHUE OIICHUTh
€eI0CTOBEPHOCTD IS OCTHKCHUS XOPOIIHUX PE3yIbTaTOBB
npodeccruoHanbHOM cepe

IIpeameTHBIE

CdopMUpOBaHHOCTh MPENCTABICHUH O MeCTe XHUMUU
BCOBPEMEHHOMHAYYHOUKAPTUHE MHUpA; [IOHUMaHue
POJIMXUMHUHA B (dbopmMupoBaHUU Kpyrosopa u
(GYHKIMOHATLbHOMTPAMOTHOCTH  4Y€JIOBEKAa JJISl  PEelICHUS

6




IMPAKTNICCKHUX 3aJa4d

Brnanenue OCHOBOIIOJIAr Al0IIMMH XUMUYECKUMU
MOHATUSAMH, TEOPHUSIMH, 3AKOHAMHM 3aKOHOMEPHOCTAMU;
YBEPEHHOECMOJb30BAHUE  XUMHUUYECKOM  TEPMHUHOJIOTUEU
VCHMBOJIMKOU

BrnageHnve OCHOBHBIMH METOJAaMHM HAayYHOTO MO3HaHUS,
UCIIOJIb3YEMBIMU B XHMUHU:HAOIIOJCHUEM, OIHMCAHHUEM,
U3MEpPEHUEM, DSKCIIEPUMEHTOM; yMeHHe 00pabarbiBath,
OOBSICHATh  pE3yJIbTaTbl  NPOBEACHHBIX  OMNBITOB U
JIeNaTbBBIBOJIBI; TOTOBHOCTH HMCHOCOOHOCTh MNPUMEHSThH
METOIBITIO3HAHMSI IPU PEIICHUHU IPAKTUUYECKUX 3a1a4

ChopMUpPOBaHHOCT, yYMEHHS JaBaTh KOJMYECTBEHHBIC
OIIEHKUUIIPOU3BOAUTHPACUETHI MO0 XUMUYECKUM (opMyiaMm
Y YPaBHEHUIM

BJIaI[ CHUC IIpaBHUJIaMH TCXHHUKN 0e30MacHOCTH
IMPUHUCIIOJIb3OBAHNNXNMHWYCCKUXBCILCCTB

7 I12
8 I13
9 114
10 I15
11 I16

CdopmupoBaHHOCTh COOCTBEHHOM O3UIIMU IO OTHOILLIEHU O
KXUMUYECKOM MH(POpMALMK, MOJIy4aeéMOW U3 pa3HbIX
VMCTOYHUKOB

1.4. PexoMeHayeMoOe KOJNYECTBO YaCOB HA 0CBOEHHUE NMPOrPaMMbl y4eOHOI

AUCIHUIIJINHBI:

MaKCHUMalIbHOM y4eOHOM Harpy3ku ooOyyatoierocs - 117 yacos, B TOM 4uclie:
00s13aTeNbHON ayAUTOPHONW Y4eOHOM Harpy3ku oOydaromerocs - 78 4acoB; U3
koTopbix 30 YacoB OTBOJAMTCA Ha MpaKTUYECKUE U JIAOOpPATOpHBIC 3aHATHS
cCaMOCTOSTENbHON paboThl oOywaromerocs (Bcero) - 39 4dacoB (B TOM YHCIE
KOHCYJbTaIui — 6 4acos).




2. CTPYKTYPA U COAEPKAHUE YUYEBHOU JUCIUILIMHBI

2.1. O0beM y4eOHO ¥ TUCUMIIIIMHBI M BUABI Y4€OHOM pad0ThI

KOHCYJIbTalluN

Buja yyeOHo# padoThI Oovem uacos

MakcumasbHas yueOHasi HArpy3Ka (Bcero) 117

O0s3aTe1bHASI AYAUTOPHASA y4eOHasi HArpy3Ka (Bcero) 78

B TOM YHUCJIE:

nabopaTtopHbIe pabOTHI 14

MPAKTUYECKUE 3aHIATHUS 16

KypcoBas paboTa (IpoeKT) (ecJii MpeTyCMOTPEHO) -

CamocTosiTesibHasi padoTa 00yuyaromerocs (Bcero) 39

B TOM 4YHCJe:

BHEAYIUTOPHAs CaMOCTOsITeNIbHAs paboTa 33
6

IIpomesicymounas ammecmayus 6 hopme ouggep enyup 08anHo2o 3avema




2.2. TemMaTH4YeCKHUi MJIAH U cOlepPKaHMe YIeOHOM T CIUIIIMHbI

HaunmeHoBaHue Conepxanue yueOHOro MaTepuaJia, O0beM yacoB | YpoBeHb
pa3aeJioB U TeM JladopaTopHble M NPAKTHYECKHe padoThl, CAMOCTOSATeJIbHAS padoTa 00y4yaronmxcs, OCBOCHHSA
KypcoBasi pabora (mpoeKT) (ecJiM npeycMOTpPeHbI)
1 2 3 4
Paznen 1.00mas m1 HeopraHu4veckasi XuMms 36
Beeaenue Cojep:xanue yye 6HOro MaTepuaia 2
1| [lpenmer, uenu u 3amauv y4eOHOM AUCHUIIIMHBL. TexHuka O€30MaCHOCTH B XMMHUYECKOM
naboparopuu; mpaBuia  pabOTBl € TOCYIOM,  3JEKTPUYECKUM  OOOpYIOBaHHEM,
HarpeBaTelbHBIME TPHOOpAaMH, XUMUYECKUMHU peakTuBaMu. OKa3zaHHE MEPBON MEIUIIMHCKOM 3
MOMOILIM TpPU OXKOrax M oTpaBlieHusAX. HeiTpanusyroume pactBopbl. KOHTpoib MCXOIHOTO
YPOBHSI 3HAHUU.
CamocTosiTe1bHas padoTa 1
1 | Pa6ora ¢ yuebHukom. [loBTopenue rmaBbl «OCHOBHBIE TIOHATHS U 3aKOHBI XUMHUU».
Conep:kanue y4eOHOro MaTepHaJia 4
1. 1_01;%1‘32}“)“3 1 | IlpencraBnenus o CTpoeHUMH BemecTBa. BaneHTHOCTh. Xumudeckue Qopmynbl. 3akoH
XUMHYeCKHe nocTostHCTBAa coctaBa. OTHOCHTENbHAs aTOMHAash M MOJIEKYIsipHas Macchl. KonmyecTBo
3a1rc[(())1]1{1?1T)I:1?M1i1n. BemecTsa. Monb. MonspHas Macca. Pacyersl o xuMudeckuM (GopMmysaM. 3aKOH COXpaHEHMs | 2
Macchl BEIIECTBA MPH XMMHMUYECKUX peakuusx. PacyeTsl mo xumuueckuM ypaBHeHUs M. CocTas,
Ha3BaHUS U XapaKT€pHbIE CBOMCTBA OKCHUJIOB, OCHOBAHUI, KHCIIOT, COJICH . 2
IIpakTHyeckas paboraNel 5
1 |PacquI)1 0 XUMUYECKUM (PopMyITaM U ypaBHEHHSIM.
CamocrosiTesibHast paboTa
1 (Pemarp 3a1aun Ha TPUMEHEHHUE OCHOBHBIX 3aKOHOB XHUMHH. /laBaTh Ha3BaHUSI HEOPTAHMYECKIM %
coequHeHusM. OnpeensaTh TUITBI TPEUI0KEHHBIX peakiin ii. Koncyisramusi.
T 12 Copep:xkanue y4eOHOro MaTepuaJia 2
Hepn?;;‘méc.lmﬁ 1 | Crpoenue artoma. 3apsaa saapa, HOPSAAKOBBIK HoMmep H 3apsan atoma. KM3oTomsl
3aKOH U CTaOMJIbHBIE W PaJuOAaKTHBHBIC. Pacmoiio’keHHe SJEKTPOHOB aTOMOB 110 YHEPTeTHYECKHIM 2
nce][;?%l;:;uicnﬁaﬂ ypoBH:M. I naBHOe kBaHTOBOE uncio. [ToHsATHE 0 S-; p-; O-; - 37IeKTPOHHBIX OONaKaX. 1
MenaeaeeBa u CoBpemeHHas (GOpMYIIMPOBKA MEPUOJUYECKOro 3aKoHa. [lepuoanyeckas cucTeMa XUMHUYECKUX

CTPOEHHE aToMa.

9JICMCHTOB B CBCTC TCOPHH CTPOCHUSA aTOMA. Pacnpej:[eneHHe OJICKTPOHOB B aTOMax ICPBBIX




YeThIpeX TIEepUuoJOB. BajeHTHble dnekTpoHbl. [IpencraBmenwe o S-; p-; d-; F
3JIEMEHTaX.3aKOHOMEPHOCTH HM3MEHEHHUS CBOMCTB AJIEMEHTOB M HMX COCIUHEHUHW (OKCHIOB,
THUAPOKCUIOB) B Tpefesiax MIABHBIX MOArpYII. BaneHTHbIE BO3MOXXHOCTH aTOMOB pPa3HbIX
AJIEMEHTOB. 3HAYEHUE MEPUOIUYECKOTO 3aKOHA U1 TOHUMAaHUWsI HAyYHOW KapTUHBI MUPA.

aKkTH4Yeckas padoraNe2

XapaKFepI/ICTI/IKa 9JICMCHTOB II0 ITOJIOKCHHUIO BHGpHOI{H‘IGCKOﬁ CHCTEMC.

CamocrosiTenbHasi padoTa

1

JlaTh XapakTepHCTHKY JIIOOOTO 3JIEMEHTa M €ro MpPOCTEUIMX COEIMHEHHI MO MOJIOKEHHIO B
MEPUOJINYECKON CHUCTEME.

Copep:xkanue y4eOHOro Mmatepuajia

Tema 1.3.
Xumuyeckas
cBs13b. Crpoenme | 1| CIIOCOOHOCTh aTOMOB  00pa3oBbIBATE MOIEKy/bl. KoBaneHTHas CBA3b. XapaKTepHCTHKA
BCIICCTBA. KOBAJICHTHOW CBSI3U IO CIOCO0y ee 00pa3oBaHUsA. DJIEKTPOOTPHULATENbHOCTh Pa3IUYHBIX
aneMeHTOoB. [lonsipHast 1 HenoJygpHas KOBaJIeHTHas cBsi3b. BojpopoaHas cBsI3b.
HonHas cBs3b. CTeneHb OKUCIEHUS DHIIEMEHTOB B CIOXHBIX BEIIECTBAX, IIpaBHJIA €€
HaXOXKJCHUS.
BemectBa MOJEKYIIPHOTO M HEMOJIEKYISIPHOTO  (KPUCTAJUIMYECKOTO) CTpPOEHHUs. THIbI
KPUCTAJUIMYECKUX peleToK. JIoHOpHO-akienTopHas cBsi3b. Metajummueckas: CBsI3b.
CamocTosiTeqnbHasi padoTa
1| Ilo »mmupuueckuM (OpMyllaM COCTaBJIATh CTPYKTYpHbIE (OPMYJIbI OCHOBHBIX KJIacCOB
HEOPraHUYECKUX COECIUHEHUU, ONpPENeNsITh TUIl KaKIOW CBS3H, IO AJIEKTPOOTPULIATEIBbHOCTU
AJIEMEHTOB.
T 1.4 Copep:xkanue y4eOHOro Mmatepuajia
Xm‘jxf,‘ec'x;,e 1| CxopocTs xuMUUeCKUX peakmuii. DaxkTopbl, BIMSIONME HAa CKOPOCTh PEAKIMU: MPUPOIA
peaxkuuu. pearupyronmx BEIECTB, TOBEPXHOCTh CONPUKOCHOBEHMS PEareHTOB, KOHIEHTPALlUH BEIIECTB,
331;‘}’);’22‘}%’:3;T“ TeMIleparypa, Karajim3arop. XuMmudeckoe paBHoBecue. CHIBUT DPaBHOBECHS: BIIUSHUEC
XHMHYeCKHX TEeMIepaTyphbl, JaBJICHUs, KOHIIEHTpAaUUH. Y IaleHue NpoayKkra u3 cdepsbl peakuuu. [IpuHuun
peaKkumii. Jle-1llatenbe.
Kaacen ukauus IpakTnyeckasipadoraNe3
HeOpraHuve cKux
coeINHEe HUM. 1| Pacuer ckopocTeil XMMHUUYECKUX PEAKIIHH .

CamocrTosTeabHas pabora
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Pemenne 3amay Ha KOJMYECTBEHHBIM pacyeT CKOPOCTU XMMHUUYECKOW pEaKiuu, OmpeaesieHue
KOHCTAHTHI paBHOBECH S, TETJIOBOTO d(PPeKTa XMMHUUYECKON peaKIri.

Tema 1.5. Conep:xanue yueOHOro MmaTepuaJia 6
Bopa. PacTBopel. | 1| JlucriepcHble cHCTEMBI. PacTBOpBI Kak (DM3MKO-XMMHYECKHE CHCTEMbI. HachbllieHHBIC |
DJIEKTPOJIMTHYEC HEHACBhIIIEHHbIE pacTBOpbl. KOHIIEHTpalus BelecTBa B pacTBOpE MO MaccoBoi joie (B %).

Kast Jucconmanus KUCIOT, OCHOBAHMM M COJIEM B BOJHBIX pacTBOpax. Bojga kak IOJSPHBIN
AUCCOLHALUSA. pacTBopuTenb. Poib BOOBI B 3JEKTPOJIUTHYECKOM Jucconuanuu. l'mapartanus HOHOB.
Kpucramnoruapatel. CTyeH4aToCTh Ipoliecca AUCCOLUALMY COJIEN MHOTOOCHOBHBIX KUCIIOT U
OCHOBaHUI MHOTOBAJICHTHBIX MeTa/I0B. OnpeesieHne KUCIOThI, COM U OCHOBAHUS C MTO3UIUM
TEOPUH AIEKTPOIUTHYECKON nucconnanuu. MonHsle peakuuu. XuMU4ECKUE CBOMCTBA KUCIIOT,
OCHOBAaHMH H COJIEd B CBETE TEOPUHU DBJEKTPOJUTUUYECKOW JUCCONUALUMU. YCIOBHS 3
HEeoOpaTUMOCTH peakiuii B pacTBOpax.
Kucnornocts pactsopos. Ilonsitue o pH pacrBopax. lllkana pH. Mcnonbs3oBanue KucioTHO-
OCHOBHBIX UH/INKATOPOB.
I'mpponus cosell. 3Ha4Ye€HHE THAPOJIW3a B XHMHUYECKMX IIPOLIECCAX, €ro IPAKTUYECKOE
U CII0JIb30BaHUE.
[IpencraBiienre 0 COBpeMEHHOM (ITPOTEOTMTHUYECKON ) TEOPUH KUCIIOT U OCHOBAHUM.
OnexkTposn3. PsAx cTaHIapTHBIX 3JEKTPOIHBIX NOTeHHUanoB. lIpomecchl, nmpoTekaronme Ha
KaTOJI€ U aHOJE.
IIpakTHyeckasapadoralNed
1| Peakiiuu nonnoro ooMeHa 1
JlaGopaTopHbie padoThI
1| Peakiu moHHOTO OOMEHA. 2
2 | UcniplTanme pacTBOPOB coJieii MHANKaTopamMu. [ uaponu3 coyei.
CamocrosiTeqibHasi paboTa
1 | PaccunThiBaTh KOHLIEHTPAllMU PacTBOPOB IO Macce PACTBOPEHHOIO BEILECTBA M Macce WIIU 3
o0beMy pactBopuTens. CoCTaBisATh ypaBHEHHME pPEAKUUH HOHHOIO OOMEHa, TUApOJIU3a U 1
AJIEKTPOJIN3a B MOJIEKYIAPHON U MOHHOMH opmynax. Koncyabranmus.
Conepxanue yueOHOro MaTe puaJia 2
OKgfﬂD:IE;gﬁ6gH0_ 1| Buapl OKMCIMTEIBHO-BOCCTAHOBUTEIBHBIX pPEAKIUH. 3aKOHOMEPHOCTH HMX MPOTEKAHUS.
BOCCTAHOBHTEJIBH PaccranoBka k03(pULIMEHTOB B CXEMaX OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLUI METOAOM 1

ble peaKIuu.

JJIGKTPOHHOTO ~ OajlaHca MHpH  COCTAaBJICHUM  YpaBHEHUH. 3Hau€HUE OKUCIUTEIbHO-
BOCCTAHOBUTEJIBHBIX PEAKIIUN U IIPUPOJE U TEXHUKE.

11



IIpakTnyeckas paboraNe5
1 | CocraBneHue ypaBHEHHI OKUCIUTEIbHO-BOCCTAHOBUTEIBLHBIXPEAKITUH.

CamocrosiTesbHas padora

CocraBiirh YPaBHCHUSA OKUCIIUTCIbHO-BOCCTAHOBHUTCIIbHBIX peaKuHﬁ. YPaBHI/IBaTI) " OnmpeaciiiATh
OKHUCJIIMTECIIb 1 BOCCTAHOBHUTCIIb

Coaep:xxanue yueOHOro MaTepuaJja
Tema 1.7. Aep y P

MeTajiabl.

1| Obume cBenenust o Metauiax. [lonokeHre MeTaUIOB B IEPUOANICCKON CHCTEME XMMHUUECKUX
AJIEMEHTOB U OCOOCHHOCTH DJJIGKTPOHHOTO CTPOCHUSI WX aTOMOB. MeTalindeckasi CBS3b.
Kpucranmnmuueckoe crtpoenue wmetawioB. CpaBHUTENbHAS XapaKTePUCTUKA (U3UUYECKUX H
XMUMHYECKUX CBOWCTB METAJUIOB, OKCHIBI U TUJIPOKCUIBI METAJJIOB. MeTaibl B COBPEMEHHOM
TexHuke. CIiaBbl.

B0o3MOXXHOCTh TTOJY4eHHMSI PpPa3IMYHBIX KOMIO3WIIMOHHBIX MaTEpHaIOB. XUMHUYECKas U
ANEKTPOXMMHUYECKAasi KOPPO3Usl METAIoB. 3ammTa OT Koppo3uu. Huruburtopel. O0630p
METaJUIOB I10 IPyNIaM IEPUOAUYECKON CHUCTEMBI XUMHYECKHX A1eMeHToB [[.M1. Menneneena.
CpaBHUTENbHAS XapaKTEPUCTHUKA TOATPYII INEIIOYHBIX M INETOYHO3EMENbHBIX METaJIOB.
XapakTeprucThKa aJlOMUHUS, €r0 OKCUJa U ruapokcuia. AmomuHoTepmusi. CriaBbl Ha OCHOBE
ATIOMUHUS, UX TPUMEHEHUE.

Mertamnbel oOOYHBIX TOATPYHI (XpoMm, Menb, kene3o). Crtpoenue aromoB. CBoiicTBa
XUMHYECKUX dJIeMeHTOB. KpaTkue cBeneHUs O BaXKHEMIIMX COCIUHEHUSX XpOMa, MEIH,
Keye3a; OKCUIIBI U TUJIPOKCHABI. VX ydacTue B OKMCIMTEIIBHO-BOCCTAHOBHUTEIBHBIX PEAKITUSX.
CoctaB, 0cCOOEHHOCTH CBOMCTB M IPUMEHEHHUE YyT'yHa U CTalH, BAKHEHIIMX CIIJIaBOB XKeJe3a.

JlaGopaTtopHbie padoThI

1 | Xumudeckue CBOWMCTBA METaUIOB, OKCHUIOB M TUAPOKCHAOB. CBOHCTBA XpOMaToB H
nuxpoMaToB. KauecTBeHHBIC peakiy Ha KaTHOHBI JKeJIe3a.

2 | OxuCIUTENBHBIE CBOMCTBA XPOMATOB U KA4e€CTBEHHBIE peaKuy Ha HoHbI Fe*? u Fe*3

CamocTosiTeqbHasi pabora

[TonroToBUTH coobOmieHUS UAM pedepaTbl O CBOMCTBAX, HOJYYEHUHM U HPUMEHEHUHU
3JIEMEHTOB METAJIJIOB.

CO epKaHue '{eﬁnoro MaTrepuasjia
Tema 1.8. aep y P




HemMeTaJiibl.

OO6ume cBeneHus o Hemerauiax. [lookeHne HEMETATMYECKUX 3JIEMEHTOB B IEPUOIMYSCKON
cucteme. OCOOEHHOCTH 3JIEKTPOHHOTO CTPOEHUS UX aTOMOB. CTpOEHHE MPOCTHIX BEILIECTB, HX
cBoiicTBa. CpaBHEHUE OKUCIUTEIbHBIX M BOCCTAaHOBHUTEJIbHBIX CBOMCTB HEMETAJUIOB.
XapakrepucTuKa CBOWCTB  HEMETAUIOB; THUAPOKCHUJIOB, BOJOPOJHBIX  COCIUHEHHH.
Kucnopoaconepxanme KuciaoThl.

0O030p HEMETAIIOB (I10 TPyMIIam).

[loarpynma _ramorenoB. CBoWcTBa W MNpUMEHEHHE TajoreHoB. llociemoBarenbHOCTS,
BBITECHEHUSI HX Jpyr JAPYrOM U3 pacTBOpoB cojied. CpaBHUTENbHAS XapaKTepUCTHKA
BOJIOPOJHBIX  COCAMHEHUM  TAJIOTEHOB. XJIOPOBOJOPOJHAs  KHUCJIOTA, €€ CBOMCTBA.
Pacno3snaBaHue rajioreHos.

[Hoarpynmna kuciaopoaa. AJIOTPONUS KHCIOPOJaH cepbl. XapaKTEpUCTHKA 3JIEMEHTOB
MOArpynmbl kuciopoga. CpaBHEHHE CBOMCTB BOJOPOAHBIX COSAMHEHUH (BOJIa, CEPOBOIOPOI).
Oxcuapl cepbl. CepHasi KUCIIOTa, €€ CBOMCTBA M 3HavyeHWe. OTHOIEHHWE pa30aBJIEHHOW H
KOHLIEHTPUPOBAHHOM CEPHOM KUCIIOTHI K Pa3IMYHbIM METAJUIAM.

[Toarpynmna a3ora. XapaKTepUCTUKA 3JIEMEHTOB MOJAIPYIIBI a30Ta. AMMHAK, €r0 CTPOCHUE,
CBOIICTBA.

Comn ammonwms. Oxcuzapl azora. Mx cBoiicTBa. 3arpsisHeHHE aTtMocepbl OKCHIAMH a30Ta.
AzoTHas kucioTa. BzauMmoseiicTBre pa30aBiIeHHON U KOHIICHTPUPOBAHHOM a30THOM KHUCIIOTHI C
Pa3MYHBIMU TSOKEIBIMU MeTauiaMu. [I[puMeHenne a30THOM KUCIOTHI U ee coneil. Cobmroaenne
CTPOTOW JO3UPOBAHHOCTH IMPU MCIOJIB30BAHUM a30THBIX ynoopenuit. Coqep:kanne HUTPATOB B
MUIIEBBIX MPOAYKTaX M IOCIEACTBUSA UX ACUCTBUS Ha opraHu3M. KpaTkas xapakrepucTthka
cBoiicTB (ochopa M ero BakHEWIMX coeMHEHUN. 3HadeHne opToPocHOPHON KHCIOTHI U €€
COJIEH.

Hoarpynna yraepona. [lonoxeHue yrimepoja B MEPUOJUYECKOW CHCTEME XUMHUUYECKUX
snemMeHTOB. CpaBHEHHUE AJIEKTPOHHOTO CTPOCHHSI aTOMOB YIiepoia M KpeMHHUS AJUIOTPOIHS
yriuepona. AncopOnmoHHas CrnocoOHOCTh aKTUBUpOBaHHOTO yrs. CpaBHEHHWE CBOMCTB
MPOCTBIX BEIIECTB, OKCUIOB U TMAPOKCUIOB yriepoja W kpemHus. CoeauHEHHs yriepoaa u
kpemMHUs1 B mpupoje. 'TlapHukoBwIid d(deKT" Kak ClIeACTBHE HAKOIUIGHHUS OKCHJA YIepoia

(IV) B mpupoge.

I1

pakTHyeckasi paboralNe6

1

CBoWicTBa HEMETAIOB.

IIpakTnyeckas pabora Ne7

2

I'enmeTnueckas cBI3b MCXKAY K1aCCaMU HCOPraHM4YC€CKUX COCI[I/IHGHI/Iﬁ

13



JlaGopaTopHbie paboThl

1| KauecTBeHHbIE peaKiMi Ha aHUOHBI 2
2 | Pemenne sKkcriepuMEHTABHBIX 33/1a4 10 TeMe «HemeTamiby.
CamocrosiTenbHasi padoTa
1| CoobuieHne 0 HAXOX/IEHU U B IPUPOJIE U CBOMCTBAX HEMETAJLIOB %
2| Koncyabranus «Hemerannsiy.
Tema 1.9. Copep:xkanue yueOHOro MmaTepuajia 2
O0001eHUE
3HaHuii mo oomeii | 1 | B3anMocBs3p MeXy IPOCTHIMU BEIIECTBAMH M MX COeTMHEHUsAMU. [ eHeTndeckas CBSI3b MEXIY
u . OCHOBHBIMM KJIaCCaMU HEOPTaHUUYECKUX COETMHEHUH.
HEOPraHu4ecKoi
XUMHUH.
Paznen 2. Oprannyeckasi Xumusi 42
Copep:xkanue y4eOHOro matepuajia 2
gf&%ﬁ;}lé 1| Oprannueckass XuMHS - XUMHS COEAMHEHUN yrieponaa. Teopuss XWMHUYECKOTO CTPOCHHS
I0JI0Ke HU A A.M.byrnepoBa. Ee 0CHOBHbIE MOJIOKEHUS. 3aBUCUMOCTb CBOMCTB OPraHMYECKUX BEUIECTB OT
xnnzﬁ?llenggoro XHUMHYECKOTO CTpoeHust. [lousitne yriaeBogoponoB. CrpykrypHbie (opmynsl. HM3omepwus.
CTPOCHHUSA Oco0eHHOCTh  3JIEKTPOHHOTO CTPOEGHHMS aToma yriepoja. I[lpuuuHbl, MHOrooOpasus
OpraHu“ie CKux OpraHMYeCKUX COeAMHEeHMH. J[Ba cmoco0a pa3pbiBa KOBAJIEHTHBIX CBS3e B MOJEKyIax
A.K/(I).e]él;l;l;e}l[?op:sa. OpraHuyYecKkux coeluHeHUil. IIoHsTHE O COOTBETCTBYIOIMX UM pPEaKUMSAX PATUKAIBHOIO U
MOHHOTO THUIIOB.
CamocTosiTeqbHas pabora 1
Knaccudukanus opraHM4eCKiX COeMHECHUN. THTIBI OpTaHMYESCKUX PEAKITU .
T 29 Copep:xkanue y4eOHOro Mmatepuajia 6
YFJIeleSzI;Op.OliBI u | 1| 2.2.1. llpeneabnbie yriie Boaopoab
HX NPUPOIHBIE OO6mps Qgopmyna cocraBa, FOMOJOTHYECKass pa3HOCTb. XUMHUEcKoe cTpoeHue. KoBaneHTHBIE
HCTOHHKH. CBSI3M B MOJIEKYJIAX, SP3-THOPHIN3AIASL
[lonsiTue  yrmeBOJOPOAHOTO  paaMKaa. WN3omepusi  ymIIeBOJOPOJHOIO  CKEJETa.
Cucrematnyeckass HOMEHKIATypa. XHWMHUYECKME CBOWCTBA: TOpPEHHE, TaJOUIUPOBAaHUE, 5

TEPMHUUYECKOE Pa3JIOKEHUE: AETUIPUPOBAHNE; OKHCIIEHNE, M30MepU3alui. MexaHu3M peakiuu
3amerienusi. CuHTe3 yrieBoaopoaoB (peakuus Bropua). [Ipakruueckoe 3HaueHHe MpeaeabHbIX
VIJIEBOJOPOZAOB M HMX TajoreH3amMeneHHbIX. OnpeneneHue MOJEKYIIpHOH  (OpMyIIbI
ra3o000pa3HoOro yriaeBoJ0pojAa Mo ero MJIOTHOCTH M MAacCOBOW J10JI€ XUMUYECKHX 3JIEMEHTOB

HJIN 110 TPOAYKTaM CFOpaHI/Iﬂ.MCTaH, CBOI>'ICTB8., IIPUMCHCHHUC. BOHpOCBI OKOJIOTHH .
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IIpakTHyeckas padoraNel

2

HaxoxneHnue MomexynasipHON (GopMyNbl Ta3000pa3HOTO YIiIeBOAOPOAa MO €ro MJIOTHOCTH U
MAacCCOBOM JI0JI€ DJIEMEHTOB.

CamocrosiTesbHas pabora

1| Mzomepusi 1 HOMEHKIATypa alKaHOB. PemeHue 3amad Ha BBIBOJ (OPMYJT OpPraHUYECKUX
BEIIECTB 110 MACCOBOM JI0JIE XUMUYECKUX AJIEMEHTOB M 110 MPOYKTaM CrOpaHUsL.
2 | Conep:kaHue yueOGHOro MaTepuaJia

2.2.2.HenpeaeabHble YIeBOAOPoabl. AjiIkeHbI.OOm@as Gopmyna ankeHoB. OtwmieH. Ero
cTpykTypHas (opMmyna. DIEKTPOHHOE CTPOCHME. BHIBI CBsA3M U SP?-TMOpHMIM3ALUS ATOMOB
yriepona. ['omonornueckuid psim dTuieHoB. Cucremarndeckas HoMmeHkiarypa. llomydenue
QIKEHOB.  XMMHYECKME  CBOMCTBA  QJKEHOB: pEAaKUMs HOHHOIO  IPUCOEIWHEHHUS
(B3aMMOAEHCTBUE C TajloTeHaMH, TajJOTeHOBOJOPOJIAMH, BOAOPOJIOM, BOAOH). OObscHEeHUE
npaBujia MOpPKOBHUKOBA C MO3MUIUMN 3JIEKTPOHHOIO CTPOEHHS PEArHpyrOLMX BEIIECTB (HA
npuMepe mnporena). OkuciaeHue alkeHOB nepMmaHraHatoM kanus. ['openue. [lonmmepusamus.
[lonsiTus: MOHOMep, TOJIMMEp, CTeneHb nojauMepusanuu. CBOHCTBA MOJMATUIICHA.
[IprMeHeHNe 3TUIIEHOBBIX YIIIEBOIOPOIOB.

JlueHOBBIE YIJIeBOAOPOABI (YIIIEBOJAOPOIBI C JBYMS JABOMHBIMH CBs3simu). [loHsitue o
JMEHOBBIX YIIIEBOAOpOAax: WX oOmas QopMyna; cucTeMaTHUecKas HOMEHKIATypa: BUIBI
uzomepuu. CoONpspKeHHBIE CHCTEMbI C OTKPBITOM Ienbio (Ha mpumepe OyraameHa-1,3).
OCco0eHHOCTH 3JEKTPOHHOTO CTPOEHUS YIIIEBOIOPOJIOB C CONPSHKEHHBIMH JIBOMHBIMU CBS3SIMHU.
XUMHYECKHE CBOWCTBA JUEHOB B CPaBHEHUM C ajlkeHaMH. CKIOHHOCTb JTMEHOB K PEAKLIUU
npucoeauHenuss no wmecry - 1,4. OxkucineHue nepMmanrasatom kanusa. [lonumepuzanus
Oyranuena - 1,3 u uzonpena. [IpupoHbIil 1 CHHTETHYECKU I KaydyKd, UX IPUMEHEHHE.
Anxunbl.AuerunieH. Ero crpykrypHas u  anekrpoHHas (opmysbl:  SP-  rHOpuAM3anus
VIJIEpOAHOTO aToMa. [‘omonoruueckuit psn amnerwieHa. OOmas ¢opmyna ankuHOB. Buabl
CTpyKTypHOH u30oMmepuu. CucremMaTtuyeckas M palUMOHalbHAs HOMEHKIATypa aJKWHOB.
XUMHUUYECKHE CBOWCTBA. Peakumyu MOHHOTO MpUCOEIMHEHUA. Peakiuu 3amemeHusi BOIopoaa
Opu yriepoAe ¢ TPOHHOM CBs3pl0 Ha MeTaul (oOpazoBaHWE aleTHIIEHUJoB). Peakius
noauMepusanuu. Okucnenue nepmanranatoMm kanus. Peaxiust M.I'. Kyaeposa. [lonyuenue u
IIPUMEHEHHUE alleTUJICHA.

IIpakTnueckas padora Ne2

1

Ha3anus HempenenbHBIX YITIEBOJOPOAOB IO CHUCTEMAaTHYECKOMW U PAallMOHAJIbHOMN
HOMEHKIIATypE.

JlabopaTopuasi pa6ora Nel
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1 | HomydeHne STUIICHA U H3Y4CHHE €TI0 CBOHCTB.

CamocrosiTesibHass padbora

1

JlaTb Ha3BaHUA MpEJENIbHBIM U HENpPeAeIbHbIM coeJUHEHUAM. Hanncats ypaBHEeHNE peakuuu u
YCIOBUSL MX NPOTEKaHUs i1 OCYLIECTBJIEHMS IPEUIOKEHHBIX LENOYEK IPEBPAILCHUN.
Pacnio3Hate yrieBoopo/ibl N0 XMMHYECKUM CBOIMCTBaM U xapakrepy ropenus. Koncyabranms.

Conep:xkanue y4eOHOro MmaTepuaJia

3

2.2.3.ApomaTn4ecKue yrieBoAopoabl.

benzon. CtpykrypHas dopmyna. Tun ruOpuan3aiiui aTOMOB yIiiepoJia B O€H307bHOM KOJIBIIE
(sp2-rubpumuzarus). IloHsTHE 00 SJICKTPOHHOM CTPOSCHHUU OCH30J7a KaK COINPSDKEHHOM
CHCTEMBI C 3aMKHYTOM 1EMbI0. [lenokanu3amnust p-3J1eKTPOHOB.

HaszBanus yrineBoloposoB psiia OeH30Ja MO PallMOHAIBHONW HOMEHKIAType. DMIIUPHYECKUe
(TpuBHanbHBIE) Ha3BaHWS. [IpUPOJHBIE MCTOYHUKA W CHUHTETHYECKAE CIIOCOOBI MONYYCHHS
apOMAaTHYECKUX YIIIEBOJIOPOIOB. B3aMMOCBsI3b TIPENeTbHBIX, HEMPEISIbHBIX M apPOMATHUECKUX
YIJIEBOJIOPOIOB.

®dusnveckre U XMMUYECKUE CBOWCTBA OeH30ja. XapaKTepHbIC PEaKnd MOHHOTO 3aMEIICHUS
(6pomupoBaHue, HUTpOBaHUE). YCIOBUA UX MpoBeAeHHsS. OCOOEHHOCTh MPOTEKAHUS PEAKIU
NPHUCOEINHEHUsS BoJOpoAa M xinopa. OTHolmeHHMe O€H30jla W ero roMojiora Toiyojla K
OKWCJICHHIO TepMaHTaHaTtoM Kaius. ['opeHue OeHzona. CTHpON - BaKHEHIee MPOU3BOIHOE
6ensona. Ctpoenue, cBoiictBa crupona. [lomumepuszamus cTupoia.

CamocrosiTesibHasi padboTa

1

I[aTI) Ha3BaHUEC TMPCAJTOXKCHHBIM apOMATHYCCKMM COCOANHCHUAM. CocTaBUTh YPaBHCHUC
XAMUYECKOW peaKIMy XapaKTepU3YIOUMX METO/bl MOJy4eHUs U XUMHUYECKHE CBOICTBa
apoMaTHYeCKUX YIIIEBOJAOpPOJOB. I[IpupoaHble MCTOUHMKM yriaeBoaoponos. IlpuponHsie u
nomyTHele HedrsHble Ta3bl. Mx coctaB. Mcmonns3oBanue Hedrsabx ra3zoB. Hedrs. CocraB u
cBoiicTBa Hedgru. OpakiMOHHAs TTEperoHKa HeTH M MPUMEHEHHUE €€ MPOAYKTOB. YTOJb, €ro
XUMH4eckas rnepepadorka. KokcoBanue yris.
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Tema 2.3.
Kucaopoacoaep:x
anme
OpraHuyeckKue
coe/JIMHe HUS.

Copep:xkanue yueOHOro MmaTepuajia

1

2.3.1. Couprbl ¥ ) eHOJIBI.

Cnuptel. CTpoeHHME TpENEeNbHBIX OJHOATOMHBIX CcHUPTOB. @DYHKIMOHANbHAs TIpyHIa
CHUPTOBTUJPOKCUTPYIIA, €€ JJIEKTPOHHOE CTpoeHue. ['oMoylormyeckuil psn CHOUPTOB.
CrpykrypHas u3oMepus (U30Mepusl YIIEPOJHOIO CKeJeTa U IMOJIoKEeHUE (DyHKIMOHAIBHOU
rpynnsl). PanmonanbHas u cucreMaTideckasi HOMEHKIATypa.

OcHOBHbIE crOCOOBI  MOJIydEHUsI CHUPTOB: TUApATalUsl aJKEeHOB. B3aUMOJCHCTBHUE
raJOTeHONPOU3BOJHBIX  YITIEBOJOPOAOB €  ILIEJIOYBK; BOCCTAHOBJIECHUE  ANIBACTHOB.
MeXMOJIeKyIsIpHbIe BOJOPOJHBIC CBSI3M M HMX BIUSHUE Ha (PU3MYECKHE CBOWCTBA CITHPTOB.
XuMuueckue CBOWCTBa cHUpToB. Peakuuu ¢ ydacTueM BOJOpOJa, BXOJISIIETO B COCTaB
TUPOKCUIIBHON TPYNIIbI COUPTOB: B3aMMOJICHCTBUE C IIEJIOYHBIM METAJUIOM - 0Opa3oBaHHe
aJIKOTOJIATA; B3AaMMOJICWCTBHE CIIMPTOB CO CIOHpPTAaMH - 0Opa3oBaHWE MPOCTHIX JPUPOB.
Peakiiuu Bcelt rpynmel - OH: peakuuum uWOHHOro 3amemieHusi (B3aUMOJICHCTBHE C
raJoreHOBOJIOPOJIaMH; JeTuApaTalus CIUPTOB).

Mertanon u 3TaHoi. MX mpuMeHeHHWE M NPOMBINUICHHBIM CHUHTE3. SIJOBUTOCTH CHUPTOB,
ryOUTeNnbHOE JIEMCTBHE HA OPraHU3M 4eloBeKa. [ eHeTudeckas CBsI3b MEXJy YIJIEBOAOPOAaMHU
U cupTamMu. MHOTOATOMHBIE CHUPTHI, HX cTpoeHue. OCOOCHHOCTH CBOWCTB MHOTOATOMHBIX
cnuptoB. KauecTBeHHass peakius Ha MHOTOAaTOMHBIE CHOUPTHI - B3aHUMOJICHCTBUE C
rugpokcuoM Meau (II). [lpumeHeHne STUICHTTTUKONS U TIIULEPUHA.

®enonbl. Onpenenenue kinacca ¢eHonoB. Mx crpoenue. dynkumoHanmpHas rpynna - OH;
B3aMMHOE BIJIMSIHHE aTOMOB B MoJjekyne. CpaBHEHHE KHCIOTHOCTH CIHUPTOB M (HEHOJIOB.
Crioco06b1 montyuenus (eHona. Xumuueckue cBoiicTBa QeHona. Peakiuu Ha (QyHKIIMOHATBHYIO
rpynmy denosoB (-OH); B3aumozeiicTBre ¢ HaTpueM, ¢ menodamu. KauecTBeHHas peakius Ha
denonbl - B3auMmojeictBue ¢ xmopunaom xenesa (III). Peakiuu Ha apomarnyeckoe KOJBIIO:
raJJOrTeHUPOBAHNUE U HUTPOBAHMUE.

JlaGopaTopnasi pabora Ne2

1 | XUMHYECKHE CBOMCTBA CTUPTOB U ()eHOJIOB.

CamocrosiTesbHas padora

1

JaTte Ha3BaHue NpeIokKEHHBIM crnuptaM u (Qenoram. CocTaBUTh ypaBHEHUE pPEaKIHH,
XapaKTepU3ylOUMX OCHOBHBIE METOJbl MOJYyYeHUS M XUMHUUYECKHE CBOWMCTBA CIUPTOB H
denomnoB. Pacmo3Hate KUIKUN YrieBOAOPO, CIUPT U (PeHONT MO (PU3UUYECKUM U XUMUUYECKUM
CBOICTBaM.

Conep:kanue y4eOHOro MmaTepuajia
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2.3.2. Aabaeruibl 1 KeTOHbI

Onpenenenue Kimacca anpaernaoB. Mx  ¢yaknmonanpHas rtpynma. OOmas  dopmyina,
TOMOJIOTHYECKUN  psil W CTPYKTypHas HW30MEpHsl  alpAeruaoB. PanuoHanmpHas w
cUCTeMaTh4YecKass HOMeHKinarypa. llomydeHune u CBOWMCTBa anbAErvIOB. Peakinuss MOHHOTO
MPUCOETUHEHUS IO KapOOHUIIbHOM Tpynme (B3auMOJIeiiCTBUE C BOAOPOIOM, BOJIOM, CIUPTOM,
aMMHAYHBIM PacTBOPOM OKCHAa cepeOpa). Peakius OKuCICHUS albJACTHIHON TPYIIMBI -
B3auMozeiicTBre ¢ okcuaoM cepedpa (I) u ruapoxkcunom mean (II) - kKadecTBEHHBIE peakIuy Ha
anpaeruapl. Peakiuu 3amemieHus BOAOPOJAa B YINIEBOJOPOJHOM paaukaie. D opmanbaeru.
[Momumepusamus. Konaencamust gopmanbaerunga ¢ geHonom. [loHsTrue o xiacce keToHOB. Mx
dbyHKIIMOHATBHAS Tpyra. CXOACTBO U pa3invue B CBOWCTBAX aJIbJIETHU/IOB U KETOHOB. AIIETOH.
[lpumeHeHre KapOOHHMIIBHBIX COeTUHEHU. TOKCUUHOCTh ACWCTBUS albJACTHU/IOB U KETOHOB Ha
KUBBIC OPTAHU3MBI.

CamocrosiTesibHasi padboTa

1

I[aTI) HasBaHHWC MNPCMIOKCHHBIM AJIBACTHAAM MW KAaTHOHAM 110 CHCTEMATHUYCCKOM |
paHI/IOHaJIBHOﬁ HOMCHKIIATYyp€. CocraBuTh YPaBHCHUE pPEAKOWMKU W YKa3aTb YCIOBUA HUX
MNpOTCKaHUA IJId OCYHICCTBJIICHHA MPCITIOKCHHBIX HpeBpaHleHHfI. YMmerh paciio3HaBaThb
KHUCIIOpOACOACPKAIIMEC COCAUMHCHUSA 10 BHCIIHUM ITPU3HAKAM U XUMHUYCCKUM CBOMCTBAM.

Conepxanue yueOHOro MaTe puaJia
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2.3.3. KapOoHoBbIe KHCJIOThI

OmnpeneneHue kiacca KapOOHOBBIX KHCIOT. Mx QyHKIMOHANBHAS Tpymma. DJIEKTPOHHOE
ctpoenne KapOokcunpHol rpynnbl. BzaummHOoe BiMsSHME KapOOKCHUJIBHOM TIPYNIbl |
yIJIeBOIOpOAHOTO  pamukana. OOmi@as QopMyaa ¥ TOMOJOTHYECKHU DSl TPEACITBbHBIX
OJIHOOCHOBHBIX KapOOHOBBIX KMCIIOT. BUJIBI CTPYKTYpHOU M30MEepUU. DMIUPUUECKUE HA3BaHUS
KapOOHOBBIX KHCIIOT. Cucremarnyeckass HoMeHknarypa. [lomydenue u ¢usnueckue cBoiCTBa
KapOOHOBBIX  KUCIIOT.  XMMHUYECKAE  CBOWCTBA  KapOOHOBBIX  KHUCIOT.  Peakiuw,
compoBoxnatonmecs paspbiBoM O-H cBs3u B KapOOKCMJIBHOM rpynme  (KUCIOTHas
JIICCOIMAIIHS); YCTOMYMBOCTh KapOOKCHHATAHUOHA (JIEOKaIN3aIus 3apsiaa); B3auMO/ICHCTBIE
C HEKOTOPHIMH METa/UIaMH W IIenodamMu (peakiuuu cioeoOpa3oBanusi). Peaknuu, ¢ yqactuem
TUJpOKCUa KapOOKCUIIBHOM TPYNIbI (B3aUMOJICHCTBUE CO COUPTAMH) - MOJY4EHHE CIIOKHBIX
s¢upoB. Peaknuu 3amelieHUs] BOJOPOAA B YIVIEBOAOPOJHOM pajukaie (TaJloreHupOBaHUE)
KapOOHOBBIX KUCIOT. BaxkHelinme mnpeicTaBUTENM KapOOHOBBIX KHUCIOT: MypaBbHHa,
YKCYCHasl, TaJIbMUTHHOBAs, CTEAPUHOBAs, aKpUioBas, ojienHOBas. OCOOEHHOCTh XUMHUUECKUX
CBOWMCTB MYpPaBBMHOW KHCJIOTBI, peakuus 'cepeOpsHOTOo 3epkaya’. OyemHOBas KUCIOTa Kak
MPEACTAaBUTENb HEMPEICIbHBIX OJJHOOCHOBHBIX KAPOOHOBBIX KUCIIOT.

Mputa. Mplia Kak COJTM BBICHIMX KapOOHOBBIX KUCIOT. [IpuMeHenne kapOOHOBBIX KACIOT U MX
npou3BOAHBIX. [IOHATHE O CHHTETHYECKIX MOIOLIMX CPE/ICTBAX.

IIpakTHyeckas padora Ne3

1

HOMCHKJ'IaTypa, HU30MCPHA U CBOMCTBA Kap60HOBBIX KHNCIOT.

JlabopaTopnasi pa6ora Ne3

1 | XUMHYECKHE CBOMCTBA KAPOOHOBBIX KHCIIOT.

CamocrosiTesbHas pabora

1

OcCyliecTBUTh IPEBpAIllCHHE OT MPEAeNbHOIO YIIEBOAOPOJA IO  CIOXKHOIo 3dupa,
MOATBEPAUTL YPAaBHCHUSAMM XUMMYECKMX peakuui. Pacrno3Hare KucCIIOpoJcoaepKalme
opranudeckue BemgecTBa. COCTaBUTh CXeMy aHaIW3a M YpPaBHEHHMM XUMHUYECKUX PEAKUUl C
yKa3aHMEM NPU3HAKOB M YCIOBHUM MX MPOTEKAHHUSL.

Conep:xkanue yueOHOro MmaTepuajia

4

2.3.4. Cnoxubie 3 UpbI U )KUPHI.

CrtpoeHnne cioxHBIX 3¢upoB (oOm@as dopmyna). Peaknus stepuduranuu. OOpaTHMOCTh
peakiuu dTepuduKanii. KHCIOTHBIH © IIENOYHOW THUAPONIU3 CIOXKHBIX 3dupos. HUx
IpUMEHEHUe, posib B mpupone. Kupbl u ux cpoiictBa. Breicume KapOoHOBBIE KHCIIOTHI,
BXOJSIIME B COCTaB MPHUPOAHBIX JKUPOB (MMaJbMUTHHOBAS, OJICMHOBAs, CTEApHUHOBAs).
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®du3nueckre CBOMCTBA XHUPOB; THAPOJIU3 JKUPOB, UX OKUCICHUE: TMAPUPOBAHUE KUIKUX
KHUPOB.

IIpakTHyeckas paboraNed

1| I'enermyeckasi cBsi3b MEXJy KJIaCCAMU OPraHUYECKUX COECTUHEHUM. 2

CamocrosiTesbpHas pabora

1| IloaroroBUTh COOOIIEHHE O MPOMBIIUIEHHOM HPUMEHEHUHM U IepepadoTKe pacTUTENbHBIX %
Macell ¥ KUBOTHBIX )kupoB. KoHcyabranus.

Copep:xkanue yueOHOro MmaTepuajia 4

5| 2.3.5. YraeBoasbl.
[TonsiTre u kaccudukanus yriaeBojoB. Monocaxapuabl. Ilonstue o gorocunrese. CtpoeHue
[JIIOKO3bl KaK MHOTOAQTOMHOIO  ajipAerHJ0oCHUpTa. Buasl un3oMepuu MOHOCAXapHI0B.
N3o0paxkenue Gopmyasl D - miroko3bl. XMMHUUYECKHE CBONCTBA TIIIOKO3bI, OOYCIOBJICHHBIE
HAJIMYUEM aJbJCTUIHOM TpYyNIbl: OKMCICHUE OKCHJIOM cepebpa (1) UM TUAPOKCHUIOM MEIH
(11). CaoiicTBa, 00yCIOBICHHBIC HATMYNEM B MOJICKYJIE CIUPTOBBIX THIPOKCHIIOB (pEaKius Ha
MHOTOATOMHBIE CHUPTHI). Buabl OpokeHUs TIIIOKO3bl (COUPTOBOE U  MOJOYHOKUCIIOR).
3HaueHHUE IIIOKO3bl M €€ MPOM3BOJHBIX JIs uenoBeka. HaxokiaeHue IIIOKOo3bl B MPUPOJE. 2
[lonsitue o ButammHe "C" (ackopOmHOBas kuciora). Dpykro3a - CTPYKTYPHBIA H30MEp
r10K03bl. CTpoeHHe U CBOMCTBA (PPYKTO3BI.
Jucaxapuipl (MaabTO3a M caxapo3a), MX COCTaB, CTPOCHUE, CBOMCTBA, PEAKIUs C TUAPOKCHIOM
Meau (11), rmaponus. Tonmucaxapuael. Kpaxman. CocraB, cTpoeHre. XMMHUUYECKHE CBOMCTBA:
peakuuu ¢ HonoMm, ruaposms. llpeBpaimeHue kpaxmana NUOM B OpraHusMme. [JIHMKOreH.
Lemntonoza. CoctaB, CTpoeHHE, CBOHCTBA. A3OTHOKHUCIBIE U YKCYCHOKUCIBIE 3(UPHI
1esuo03sl. X mpuMeHeHue.

JlabopaTtopnas padora Ne4

1| Xumnueckue CBOMCTBA IITIOKO3bI, CaXapo3bl, KpaxMaJa. 2

CamocrosiTesibHasi padboTa

1| IMucarp QopMynbl HM30MEPOB MOHOCAXapHJ0B B OTKPHITOM U IMKIMYECKON Qopmax.
[ToaroToBUTH COOOIIEHUST O OWOJIOTMYECKOM 3HAYEHUH TIIIOKO3bI, (DPYKTO3bI, TrajJaKro3bl, 2
KpaxMana, IJNIMKOreHa. HarypajbHble ¥ HCKYCCTBEHHBIE  BOJIOKHA Ha  OCHOBE 1
uesnoio3sl. KoHeyabTanus.

Tema 2.4. Conep:xanue yueOHOro Mmarepuajia 2
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A3oTconepxkanme
OpraHnyeckKue
coeIMHe HU.
IHosiumepsl.

2.4.1. AMuHBI. AMMHOKHC/JIOTBI U 0€JIKH.

Awmunbl. Knaccudukanus. Mzomepus u HoMeHknatypa aMuHOB. [lomydenne anmudarnyueckux
AMUHOB W3  TAJOICHONPOM3BOAHBIX IpU  JCUCTBHM  aMMHaKa, BOCCTAHOBJICHUE
HUTpocoeauHeHUH (peakuusi 3unrHa). OCHOBHBIE CBOMCTBA aMUHOB.

BzaumopnelictBue ux ¢ BoJoW M KucioTamMu. CpaBHEHHME OCHOBHBIX CBOMCTB METHJIAMHUHA U
JIMMETUJIAMHUHA.

Apomarnueckue amuHbl. AHUIUH. Ero crtpoenue. dusnueckne M XMMHUYECKHE CBOMCTBA
MEPBUYHBIX apOMAaTUUYECKUX aMUHOB Ha mpuMepe aHuiduHa. CpaBHEHHE OCHOBHBIX CBOMCTB
anu@aTuyeckux W apoOMAaTUYECKUX aMUHOB. 3HayeHHE aHUIMHA B OPraHUYECKOM CHUHTE3E.
ITIpou3BOACTBO KpacuTeIEH, B3pbIBYATHIX BEIIECTB, JEKAPCTBEHHBIX MIPENapaToB.

[lonsitue 006 amuHOkuciIoTax. L-amuHokucnotel. Mx 3Hauenue B mpupoze. Hazpanue
aMUHOKHUCIIOT. Buasl nzomepuu.

dusnueckrue W XUMUYECKHE CBOWCTBA aMHHOKHCIOT. [loHSTHE O OHUIONSIPHOM HOHE;
amM(pOTepHOCTH AMHUHOKHUCIIOT - B3aMMOJCHCTBHE C KUCIOTaMH M C IIeJI0o4YaMH: 00pa3oBaHHE
MEeNTUIOB (PacCMOTPEHUE peakinii 00pa30BaHU sl AUMEHTHAOB U3 aMUHOKHUCIIOT).

benku kak Ouomnonumepbl aMUHOKUCIOT. llpeacraBieHne o0 aMHHOKUCIOTaX, BXOJAIMX B
coctaB NMpUpoaHbIX O6enkoB. [lomunentunnas Teopus ctpoeHus 60enkoB. CTpoeHHEe MEeNTHAHON
IPYIIHUPOBKHU. Y CIOBUS MPOBEACHUS I'UIPOIIN3a OEIKOB.

buonornueckue ¢pynkiun OenkoB. @epmeHTs. CriennpUIHOCT UX AelicTBHs. Mcmonb3oBanue
(GepMEHTOB B pa3IUYHBIX OTpacisX HapoJHOro XxozsicTBa. I[IpuMeHeHue ¢GepMEHTOB B
Pa3IMYHBIX OTPACIISIX HAPOJHOTO Xo3sticTBa. [IpuMeHenune GepMEeHTOB Jis JISYCHHS OOJIC3HEH .

CamocTosiTeIbHAsA pa60Ta

1 | CuHTEeTHUYECKHE U BBICOKOMOJICKYJISIDHBIC COCIMHCHU .

Conep:kanue y4eOHOro MaTepuajia

2

2.4.2. CuHTeTHYECKHE BBICOKOMOJIEKY/ISIPHbIE COCIMHEHUS .

OCHOBHBIE MCTOJbl CHHTE3a BBICOKOMOJICKYIIAPHBIX COGI[I/IHGHI/If/'I - p€aKuuu MOJUMEpPpHU3allu 1
nojkoHaeHcauu. [lnactMaccel 1 kayaykn. CHHTETHUYECKHE BOJIOKHA: MOJUA(PUpPHBIE (JTaBCaH)
U nojvaMuAHble (KarpoH). Poib XMMuM B cO34aHUM HOBBIX MaTepuanioB. lIpakrtuueckoe
MCIIOJIb30BAHHME TOJMMEPOB M BO3ZHUKHOBEHHE OJKOJIOTHYECKHX MpodieM. HeoOxommmocTs
BTOPUYHOU NepepaboTKN MOJMMEPHBIX IPOAYKTOB, Oy/ylliee MOJUMEPHBIX MaTepHAaJIOB.

Conep:kanue y4eOHOro MmaTepuajia

3

2.4.3. O0001IeHUE 3HAHUH 110 HEOPraHU4YeCKON U OPraHuvecKoil XuMHH.

Hroro :

117
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,HJ'DI XAPaKTCPUCTHUKHU YPOBHA OCBOCHUA yqe6Horo MaTtepuajia UCII0JIb3YIOTCA CJICAYIOIINC 0003HaAYCHUS :

1.
2.
3.

O3zHakoMHUTENbHBIH (y3HABAaHWE paHee M3YUCHHBIX OOBHEKTOB, CBOWCTB);
PenpoxykTuBHBII (BBINONMHEHHE NEATEIHHOCTH MO 00pasily, MHCTPYKIUH WIN TOJ PYKOBOJCTBOM);
[IponykTuBHBIN (IDTAHMPOBAHUE W CaMOCTOSTEJILHOE BBHITONHEHHE JEATEIBHOCTH, PEIICHHe NPOOJIEMHBIX 3a7ad).
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3. YCJOBMUS PEAJIM3AIIMA ITPOT'PAMMBI YYEBEHO
JUCHUTIINHBI
3.1. TpeboBanuss K MHHUMAJBHOMY MAaTEePHAJbHO-TEXHUYECKOMY
o0ecne4yeHmIo.
Peanu3anus nporpaMmmal y4e0HOM TUCHUIIMHBI TPeOyeT HAJINYUA Y4eOHOTO
ka0uHeTa 1adopaTopun «XumMumn». Peannszanus yueOHO! TUCIUIUIMHBI TPEOYyeT
HaMuus y4eOHOro kabuHera.
Texuun4yeckue cpecrBa 00y4eHus
- IOCKa,
- KOMIIBIOTEP
- IUTAHILIETHI
- 1JazepHoe MDY
- HayITHUKU
- MApUIPYyTU3aTOP
- IOKyMEHT-KaMmepa
- CTallMOHApHas aKyCTUYECKasi CUCTEMA
- UHTEPaKTUBHBIN IPOEKTOP
-MapuIpyTH3aTOP
Oo0opynoBanue yueOHOro kabuHera:
- BECBI ¥ PA3HOBECHI,
- CYIIMIBHBIN mKad,
- IeHTpHyTa,
- XUMHYECKas oCcy/1a,
- HA0OPBI PEAKTUBOB,
-KOJUIEKIIMA MUHEPAJIOB, Kay4yKOB, IJITACTMACC, BOJIOKOH,
- HarJsigHble mocoOus (yueOHUKH, TaOIMIIbI, MOJEIN MOJIEKYJ, MepUoIuIecKas

CHUCTEMA, pa3JaTOYHbI MaTepua).

3.2. UndopmanmonHoe odecrneyeHue 00 yuyeHusl.
Ilepeyenb pexkoMeHaAyeMbIX Y4eOHbIX wu3AaHuil, HHTepHeT-pecypcos,

JAONOJIHUTEILHOM! JIUTepaTyphl



OCHOBHBIE NICTOYHUKMU:

1.

Aptemenko, A.M. Opranwdeckas xumwus: ydeOHMK / ApTemenko AWM. —

Mocksa: KnoPyc, 2018, — 528 ¢. — (CIIO). — URL:
https://book.ru/book/924050. — TekcT: 3IEeKTPOHHBIH.
['maaka, H.JI. O0mas xumus.: yaeoHoe mocodue / I'muaka H.JI. — Mocksa:

KuoPyc, 2019. — 748 ¢. — (CIIO). — URL.: https://book.ru/book/932114. —
TeKCT: JIIEKTPOHHBIN.

I'muuka, H.JI. 3amaun u ynpaxhHeHus no oOmied xumuu: yueOHuk / ['nmuHka
HJI. wuw ap. - MockBa: KunoPyc, 2018. - 240 c¢. - URL:
https://book.ru/book/924119. - TekcT: SICKTPOHHBIH.

JAOHOJHUTEJIBHBIE UCTOYHUKMU:

1.

8.

9.

Epoxun FO.M. Xumus [TekcT]: yueO. sl CTYJIEHTOB YUPEKICHUIM CPETHETO
npod. oopazoBanms / FO. M. Epoxun. - 16-e u3n., ctep. - M.: Akagemust, 2013
[2011]. - 400 c. - (CITO. Obmeo6pa3oBaTebHbIE JUCIIUTLINHBI ).

Pynasutuc I'.E. Xumus. Oprannueckas xumus. 10 kinacc [Tekct]: yueO. mist
00111€00pa30BaATENIbHBIX YUPEXKACHUM C TPWI. Ha DJIEKTPOH. HOCHTEINE:
0a3oBeiii ypoBenb / I'. E. Pymsutuc, ®@. I'. ®enpaman. - 13-¢ m3a. - M.:
ITpocsemenue, 2009. - 192 c.: ui.

Cracb, H. ®. CopaBoyHuk 10 OOIEHd M HEOPTaHUYECKOW XUMHH
[DnexkrponHblil pecypc] : yuebHoe mocobue / H. @. Crach. — DIEKTpOH.
TEKCTOBbI€ JaHHbIE. — TOMCK : TOMCKUN MOJUTEXHUYECKUN YHUBEPCHUTET,
2014. — 93 ¢. — Pexum goctyma: http://mww.iprbookshop.ru/34718.html.
XumMus B Tabmuiax W cxemax [DiekTpoHHbI pecypc] / coct. E. JL
KacarukoBa. — DnekTpoH. TekcToBble naHHble. — CII6. : BukTopus muiroc,
2013. — 89 ¢. — Pexum goctyma: http://www.iprbookshop.ru/17887.html.
INa6puensn O.C. Xumusi: oprad, xumusi: yae0. mis 10 k1. o6ieo6pa3onar.
yupexaeHuil ¢ yrayon. uzydenuem xumuu / O.C. I'abpuensn, N.I'. Octpo-
ymoB, A.A. Kapnosa-M, 2015.

Ia6puensa O.C. Ob6mas xumus: yued. mis 11 ki oGmeoOpaszoBar. ydpe-
xaeHuil ¢ yrayon. uzydenuem xumuu / O.C. I'abpuensn, N.I'. OctpoymoB,
C.H. Conosnen, ®.H. Mackaes - M., 2005.

I"abpuenan O.C, BosnoBuk B.B. Enusblii rocy1apcTBEeHHbIN 3K3aMeH: XUMHSL:
CO. 3aganwmii n ynpaxsaenui. - M., 2010.

INabpuensa O.C, OctpoymoB WN.I'. Xumus: [locobue ais mocTymarommx B
BY3bl. - M., 2005.

I"a6puensu O.C, OctpoymoB .I'., OctpoymoBa E.E. Opranuueckas xumus B
TeCTax, 3a7a4dax u ynpaxHeHusx. - M., 2010.

10.T"abpuensa O.C, OctpoymoB WN.I'., Beenenckas A.I'. O0mas xumusi B TeCTax,

3a7a4ax u ynpaxHenusx. - M., 2010.

11.bpayn T., JIemeii I'.}O. Xumus B uentpe Hayk: B 2 1. - M., 1987.
12.Epoxun FO.M. Xumus. - M., 2010.
13.Ky3smenko H.E., Epemun B.B., IlonkoB B.A. Kpatkuit kypc xumun. - M.,

2000.
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14.1lnuyruna I'.B. Xumus u noBceaHeBHas U3Hb yenoBeka. - M., 2007. TutoBa
N.M. Xumust u uckycctBo. - M., 2007.

15.TuroBa .M. XumMusi 1 UCKYCCTBO: OPTraHU3ATOP-MIPAKTUKYM JJIsI YIaAIHXCS
10-11 kmaccoB o61ieo0pazoBaTeNbHBIX yupexkaeHui. - M., 2007.

16.Epoxun 10.M., ®ponoB B.N. COopHuK 3amay U ympakHEHUH MO XUMHH (C
TUIAKTHYECKAM MaTepuajoMm): yaed. mocoOue il CTYJAEHTOB CpemH. mpod.
3aBeneHui. - M., 20009.

17.KypHan. 1 cents16ps Xumusi: IpUIOKEHUE K razere «1 ceHTa0ps» yupexieH
MunuctepcTBoM 00pazoBaHus u HAyKu PO

ok wndeE

HNurepHeT-pecypenl
Wurepuer-pecypce https://resh.edu.ru/
HuTepuer-pecypc. https://elearning.academia-moscow.ru/

CaiiT npenoaasareneii xumun http //lidijavk.ucoz.ru/index/0-2

Caiit npemnoaBateneit xumunhttp://ok-marchukowa.narod. ru/index/0-8,
VYueOnbii  mopran  xumumku  PYJIH  http://web-local.rudn.ru/web-
local/prep/rj/index.

6. Caiit xumuku Poccuu http://chem-teacher.ru.

DIIEKTPOHHBIN y4e0HO-MEeTO 1Y eCKUI KypHa
«Xumusi» https://my. 1september.ru
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4. KOHTPOJIb
JUCHUATIAHEI.

N OLEHKA PE3YJbTATOB

OCBOEHMA

KoHTpob W OIEHKa pe3yJbTaTOB OCBOCHHS JUCIHILIMHBI OCYIIECTBIISICTCS
npernojiaBareieM B MPOIECCe TMPOBEACHUS TNPAKTHUYECKUX  3aHATHA U
7a00paTOPHBIX PabdOT, YCTHOTO M MHCHbMEHHOT'O OMPOCa, KOHTPOJBHBIX PadoT,
TECTHUPOBAHUS, & TAK)KE BHITIOJHEHUST 00YJAOIIMMUCS WHANBUIYATbHBIX 3 IaHUH,

MPOEKTOB, UCCJICIOBAHUM.

PesyiabTaTel 00y4eHust
(ocBOCHHBIC YMEHHS], YCBOCHHBIC
3HAHUA)

q)OprI U METOAbI KOHTPOJIA H OLHCHKHA

pe3yJIbTaTOB 00y4eHMSI

Ymenun:

MPUMEHATh OCHOBHBIC 3aKOHBI XHUMHH
TUIST perieHus 3ama4y
podecCcuoHaIbHOU eI TeTLHOCTH

OIICHKA PE3YJIbTAaTOB BBITIOJHEHUS
IpaKkTHIeCKux padboT

TCCTUPOBAHUC

Hcnonn30BaTh CBOMCTBA
OPraHUYEeCKUX BEUIECTB JUCTIEPCHBIX U
KOJUIOUTHBIX CUCTEM IS
ONTUMH3AINHU TEXHOJOTHYECKOT'O
npoiiecca;

TECTUPOBAHUE

OTNUCHIBATh YPAaBHEHUS XUMHYECKUX
peakuui, TMpOLECChl, JeXKallue B
OCHOBE MPOM3BOJICTBA
IPOIOBOJIbCTBEHHBIX ITPOAYKTOB;

yCTHas MIPOBEPKa

IMPOBOJNUTL PACUCThI 110 XMMHYCCKHUM

OICHKA PC3YyJIbTATOB BBLIITOJHCHUSA

dbopmynaM U ypaBHEHUSIM PEaKIIN; IPAaKTHYECKHUX padbOT
UCIIOJIb30BaTh J1a0OPATOPHYIO MOCYAY OIIEHKA PE3yJIbTaTOB BBITIOJHEHUS
1 000Py/10BAHUE; 7a00paTopHBIX paboT

BBIOMpaTh METOJI M XOJ AaHaIu3a, OLICHKA PE3yJIbTaTOB BBIMOJHEHHUS
o I0MpaTh PEAKTUBKI U allliaparypy; 71a00paTopHBIX paboT

IPOBOJUTh KAUECTBEHHBIE PEAKIIMH HA OIIEHKA PE3yJIbTaTOB BHITIOJHEHUS
HEOPTraHWYECKHUE BEIIECTBA, HOHBI, Ja00paTOPHBIX paboT
OTIIEJbHBIE  KJIACCHl  OPTAaHUYECKHUX

COCIUHCHUI;

BBITIOJTHATh KOJIMYECTBEHHBIC PacUEThI OIICHKA 1abopPaTOPHBIX u
coCTaBa BEIIECTBA M0 pe3yjibTaTam paKTHIeCKuX paboT

U3MEpEHUN;

co0ronarh Hpasuia TCXHUKHA OIICHKA PE3yJIbTATOB BBLINOJIHCHUS
OoezomacHocth  mpu  pabore B 1a00paTOPHBIX padboT
XUMUYIECKOH JJab0opaTopu.

3nanusn:

OCHOBHBIE OHATHSI U 3aKOHBI XUMUU TECTOBBII KOHTPOJIb
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OIICHKA pe3yNbTaToOB
MpaKTHIEeCKUX paboT
yCTHasl IPOBEpKa

TEOpPETHUYECKHE OCHOBBI
OpTaHUYECKOU, buznueckoi U
KOJUIOMHOMXUMUU

TECTOBBIN, MUCbMEHHBIA KOHTPOJIb
yCTHasi IpOBepKa

MOHITHE XUMHUYECKOM KHMHETUKU U
KaTaJin3a

OLICHKA pe3yJIbTaToOB
MPAKTHIYECKUX pPaboT, TECTOBBII
KOHTpPOJIb,

yCTHas MpOBEpKa

KJ1acCU(UKALINIO XUMHUYECKUX
peakiuid W 3aKOHOMEPHOCTH  HX
MPOTEKAHUSA

OIICHKA pe3yabTaTOB
NpaKTUYECKUX pPaboT, TECTOBBIH
KOHTPOJIb,

yCTHAas MPOBEpKa

oOpaTuMBbIC U HEOOpATUMBIE PEaKIIHH, IUCHMEHHBI, TECTOBBIN
XAMHYECKOE PaBHOBECHUE, CMEIICHHE KOHTPOJIb,

XUMHYECKOTO paBHOBECHSI (il YCTHAs IPOBEPKA.

NEeHCTBUEM pa3IMIHBIX (PAKTOPOB

OKHCJIUTEIbHO-BOCCTAHOBUTEIbHBIC OIICHKA pe3yIIbTaTOB

peaKuu, peakiiui HOHHOTO 0OOMeHa

MPaKTHUYECKUX paboT, TECTOBBIN U
MMUChbMEHHBINA KOHTPOJIb

TUapoJm3 coJiei, JUCCOLUAITUIO OIIEHKA pe3yapTaToB
DJIEKTPOJIMTOB B BOJHBIX PacTBOpax, MPaKTUYECKUX padOT, TECTOBBIN U
OHATHE 0 CHJIbHBIX, cl1a0bBIX MAChMEHHBIN KOHTPOJIb
DJIEKTPOJIUTAX

TEIIOBOM 3hdeKkT  XUMHYECKHUX OLICHKA pe3ylIbTaToB
pCaKHPIfI, TCPMOXUMHUYCCKHUEC MIpaKTUYCCKUX pa60T, TECTOBBIN
YpaBHEHUA KOHTpPOJIb

XapaKTEPUCTUKU Pa3JINYHBIX KIIACCOB IUCHMEHHBIH u TECTOBEIH
OpPraHNYECKUX BENIECTB, BXOISANINX B KOHTpPOJIb,

COCTaB ChIPbSi M TOTOBOW IMHILECBOU

yCTHas MpOBEpKa

IIPOAYKINN

CBOMCTBA PacTBOPOB M KOJUIOWJIHBIX OLICHKA pe3yJIbTaToB
CHCTEM, BBICOKOMOJICKYJISPHBIX NpaKTUYECKUX paboT, TECTOBBIM
COEIMHEHUN KOHTPOJIb,

yYCTHas MPOBEPKA,

MUCHMEHHBIHN " TECTOBBIH
KOHTPOJIb
JIUCIIEPCHBIE M KOJUIOWIHBIE CUCTEMBI OIIEHKA pEe3yNbTaToOB

IMUIICBBIX IMTPOAYKTOB

NPaKTHYECKUX pPaboT, TECTOBBIN
KOHTPOJIb,
yCTHas MPOBEPKa,

MUCHhMEHHBIH " TECTOBBIH
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KOHTPOJIb

poJib u XapaKTEPUCTUKU
MTOBEPXHOCTHBIX SIBJICHHI B
OPUPOJHBIX W TEXHOJOTHYECKUX
npoieccax

OLICHKA pEe3yJIbTaTOB
NpaKTUYECKUX paboT, TECTOBBIM
KOHTpPOJIb,

yCTHas IpOBEPKa,

MMMChMEHHBIN u TECTOBBIN
KOHTPOJIb

OCHOBBI aHAJIMTUYECKOW XUMUU OIICHKA PE3yJIbTaTOB BBITOJHECHHUS
71a00paTopHBIX paboT,
yCTHas MPOBEPKA,
MMChbMEHHBIN u TECTOBBIN
KOHTPOJIb

OCHOBHBIC MCTOABI KIACCHYCCKOI'O

OLICHKA PE3YyJIbTaTOB BBITIOJHEHUS

KOJIMYECTBEHHOTO u du3znko- 1a00paTOpHBIX pabdoT,
XUMHNYCCKOI'O aHalIM3a yCTHas IPOBEPKA,
MAChbMEHHBIN 51 TECTOBBIN
KOHTPOJIb
Ha3HaYEHUE U TIPaBUJIa UCIIOIb30BaHUS OIIEHKA PE3YJILTATOB BBITOJIHEHUS
Ja0opaTopHOro  00OpyJAOBaHUS U 1abopaTropHLIX paboT,
anmaparypsbl TECTOBBII KOHTPOJIb
METOIbl M TEXHUKY XHMHUYECKHUX OILICHKA PE3yJIbTaTOB BBIMOJHEHHUS
aHAJIM30B 1a00paTOpPHBIX padoT,
TECTOBBIN 151 MAChMEHHBIN
KOHTPOJIb,

yCTHas MMPOBEpKa

npuemMbl  0e30macHoCTd paboThl B
XMUMHUYECKOH TJaboparopuu

OIICHKA PE3YJIbTaTOB BBITIOJTHCHHS
7a00paTopHBIX padoT,

yYCTHas IPOBEPKaA
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PELEH3USA
Ha pabovyro mporpamMmy yaeOHOM TUCTTATIITNHBI
OV /.12 Hayunas kapThHa MUpa
( B TOM YHUCJIC XUMUS)

Pabouas mporpamMmMa JUCHMIUIMHBI SBIASETCS YacThblO MPOTPAMMBI
MOJATOTOBKH CHEUUAIMCTOB II0 CHEUAATBHOCTH: 15.02.09 «AnauTuBHBIE
TEXHOJIOTUM» M  COCTaBJI€Ha Ha  OCHOBE NPUMEPHOW  MPOrpaMMbl
o0meo0pa3oBaTeNbHON  AUCHHUIUIMHBI  «XUMHS» TS  MPOoQPeCCHOHATBLHBIX
o0pa3zoBaTebHbIX OpraHu3aluu, PEKOMEHI0BAHHOMN denepalbHBIM
rOCYJapCTBEHHBIM aBTOHOMHBIM  yupexiaeHueM «DenepaibHblii HHCTUTYT
pa3BUTHS 0Opa30BaAHUS».

PaGoyas mporpamMma JaHHOM TUCIMILTNHBI COJIEPKUT MACTIOPT, CTPYKTYPY
U Ccojep)KaHHe, YCJIOBUS peaTu3alyi, KOHTPOJb M OIEHKY KauyecTBa OCBOCHUS
JTUACTUTUIAHBI « XUMUSD).

B nacnopre pabouelr mporpammbl Jaércsa 00JaCTh MPUMEHEHUS
IpOTPaMMbI, MECTO JUCUHUIUIMHBI B CTPYKTYpE OCHOBHOUM MpOQecCHOHATLHON
oOpa3oBaTeNbHOW TPOTPaMMBI, IEIM W 3aJa4d JUCIUIUIMHBI, TPEOOBaHMS K
MOJTOTOBKE, KOTOPBHIMH JIOJHKEH OBJIAJIETh CTYJIEHT B pE3yJIbTaTe U3YUEHHUS Kypca
«XUMUsD, YTO TMO3BOJIAT UM HUCIMOJIb30BaTh MOJYYEHHbIC 3HAHUS JJISl PEIICHUS
NPaKTHYECKUX 3a7ad IMOBCEIHEBHOM JKM3HHU, oOecrmedeHusi Oe30MacHOCTU
COOCTBEHHOW JKM3HHM, PallMOHAIHHOTO TNPHUPOJOIOIH30BAHUSA U  OXPaHBI
OKPY>KaroIel Cpebl.

[Iporpamma mpenycmarpuBaer 11/ yac MakCHUMalbHOM Harpys3Ku
CTyJICHTa, B TOM 4HCJIe: OOS3aTeIbHOM ayauTOPHOW Y4eOHOW Harpy3Ku
oOyuatorierocs 78 uac, B ToM uuciie 14 dacoB nabopaTopHbix pabot; 16
NPaKTUYECKUX padoT.

B cTpykType U coliep:KaHUM NPOTpaMMbl YETKO OMPEIEICHbI Pa3Jielbl,
TEMBbl U COJIEpaHHE Y4eOHOTO Marepuayia, OTpaXeHa OpTaHU3AIUsl UTOTOBOTO
KOHTPOJISI, TMOKAa3aHO paclpeeieHue y4yeOHbIX YacoB MO paszjenaM U TeMam
JACTUTUIAHBI.

[epBriit pazgen «OOmas ¥ HEOpPTaHWYECKass XUMUS» TMPEayCMaTpruBaeT
MOBTOPEHUE U yIyOJICHUE 3HAHUH, TOJyYECHHBIX CTYJCHTaAMH B IIKOJIE (OCHOBHBIEC
MOHATUSI YW 3aKOHBI XUMHH, TIEPUOJUIECKUIN 3aKOH W MEPUOJTUYECKAs CHCTEMA
., MenneneeBa, TUMBI XUMUYECKOW CBsi3u). B cienyronmx pasjenax
paccMaTpUBaIOTCA 3aKOHOMEPHOCTU TPOTEKAHUS XUMUYECKUX PEAKIIUM, pACTBOPHI,
OKHCJIUTENbHO-BOCCTAHOBUTENBHBIC PEAKIMHA, METAUTbl, HEeMEeTaUIbl. BTopoit
pazzen mpeaycMaTpuBaeT M3y4eHHE CTPOCHUS U CBOMCTB OCHOBHBIX KJIACCOB
OPTaHUYECKOU XUMUHU. .

B nporpamme 3anosxeHsl TpeOoBaHUSA K 6a30BOMY YPOBHIO IIPAKTHIECKOT O
OBJIAJICHHUs] HaBBIKAMH I10 JaHHOMY mpeameTy. [Iporpamma 3amaér TOT ypoBeHb
00y4E€HHOCTH, KOTOPBIM JOJDKEH OBITh JOCTUTHYT KaXKIbIM CTYIEHTOM K
OKOHYAHHUIO Y4EOHOTO 3aBE/ICHMUSI.

[Ipennaraemasi mporpaMma BKJIIOYAE€T OCHOBHBIE CBEACHUS M3 BCEX
pa3ZeNoB XUMUH, KOTOPBIC PACIHIMPSIOT, YrAyOJasioT U 0000Ial0T paHee
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NOJIyYE€HHBIE 3HAHUS U3 KypCca XMMUU OCHOBHOM mKoJibl. KpoMme atoro, naHHas
nporpaMMa MO3BOJISIET MO3HAKOMUTH CTYACHTOB C BKHEHIIMMU XUMHUYECKUMHU
TEOPUSIMU W 3aKOHAMH, HWACSIMU HAyYHOW KapTUHBI MHpAa U MOJBECTH HUX K
BaXHEUILIMM METO10JI0TUYE€CKUM U MUPOBO33PEHYECKUM BbIBOJIAM.

Pabouas nporpaMmma KOHKPETHU3UPYET COOTBETCTBYIOLINI
oOpa3oBaTeNbHBIA CTaHAAPT C YU4ETOM HEOOXOAUMBIX TpeOoOBaHUN K €
NOCTPOCHHIO, YYUTHIBAET BO3MOXKHOCTH METOJAUYECKOro, HMH(GOPMAIMOHHOTO,
TEXHUYECKOro 0OecTieueHus: yueOHOT0 MpolLiecca, ypOBEHb MOATOTOBKHU CTYIEHTOB,
oTpakaeT crnenuduKy oOydeHHs B JIaHHOW OOpa3oBaTeIbHON OpPTaHW3AlNH H
PEKOMEHYETCS PU U3YUCHUH XUMUHU.

Penenzent: mnpenonaBarenb Bbiciied kareropuu OI'AIIOY  «benropoackuii
VMHIYCTpHUAIbHBIN KoJutex» ['opmosa E.B.
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